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MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO

o N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

1. HEJAU U 3AJAYHN U3YUYEHUSA JTUCHUITINHBI

Hucturumaa «OcHOBBI  Onodabpukanum» BXOAUT B Yy4YeOHBIH IUIaH TOATOTOBKU
CTYJCHTOB HampaBieHUs OakanaBpuarta «buonorus» u mpeanosaraeT JajlbHeiIlee pa3BUTHE
HABBIKOB HAY4YHO-UCCJIEJIOBATEIbCKON paboThl. COBpEMEHHBIE METOJbl HCCIIEIOBAaHUS B
OMOJIOrMU MO3BOJIAIOT U3y4yaTh OMOJOrMYecKHe OOBEKTBHI HE TOJBKO KAK €AMHOE LeNoe, HO U
BBIJIETIATh U3 HUX CTPYKTYPbl COIIOJUMHEHHOTO YPOBHS JUIsl U3YUEHHUS UX KU3ZHEICATEIBHOCTH B
TE€YECHHE JUIMTEIILHOTO BPEMEHH, BBIACIATH OTACIBHBIE KIETOYHbIE OPraHeUIbl U COCTABIIAIOIINE
ux Makpomosiexynsl (Hanpumep, JAHK), uccinenoBars ux ¢pyHKIHMOHAIbHBIE BO3MOXXHOCTH. B
HacTosiee BpeMs  OHMOTEXHOJOTMYECKME  METOJbl  HCCIIEJOBAHUS  XapaKTEpU3YHOTCA
UCKJIIIOYUTEIBbHBIMA BO3MOXHOCTSMU B W3YYEHUM SBJICHMM JKU3HU, 4YTO OIpPENENeTcs
UCMOJIb30BAHUEM  MUKPOCKOIMM  pa3iM4YHbIX  BUJOB,  OMOXUMHYECKHX  METOJIOB,
BBICOKOPA3PEIIAIOIIEr0 e HETUYECKOT0 aHAJIN3a, UMMYHOJIOTHYECKUX METO/I0B, Pa3HOOOPAa3HBIX
CHoCO0OB KYJIbTUBUPOBAHUSA M NPUKU3HEHHOTO HAONIOJEHMsI KyJIbTYp KIETOK, TKaHell u
OpraHoB, METOJI0B KOHCTPYKIIMU OMOJIOTMYECKU aKTUBHBIX peKOMOMHaHTHbIX Monekyn JIHK u
T.J.

JlaHHasi mporpamMma OMUpaeTcss Ha TOJNYYEHHBIE B TEUCHHE YETHIPEX JIET OOydeHUs
3HaHUs, CHOCOOCTBYET MX YIUNIyOJEHHIO IpU HEMOCPEICTBEHHOH paboTe ¢ OHOJIOrMYeCKUMHU
00BEKTaMU C HCIIOJIb30BAHUEM MHUKPOCKOIMYECKON TEXHMKH, YTO CYILIECTBEHHO PAaCLIMPUT
HOJArOTOBKY OyayIlero crnenuaincta-o1omiora.

Hear aucuMIUIMHBI — OOECIIEUUTh YCBOGHHE HEOOXOAMMOro o0ObeMa 3HAHHM,
HO3BOJISIOIIMX CTYAEHTY OHOJIOTY TMONYy4UTh TINyOOKO€ IpelCcTaBleHHEe 00 OCHOBHBIX
OMOTEXHOJIOTMYECKUX IIPOU3BOICTBAX.

3agayamu U3ydyeHUs Kypca SIBJISIOTCS:

— npuoOpeTeHHe 3HaHUH 00 OOLIMX MPUHIMIIAX U METOJaX MCIIOJIb30BaHHUS METa0OIMUECKUX
IIPOLIECCOB B KJIETKAX JJIs MOJYYEHHs Pa3IMYHbIX JIEKAPCTBEHHBIX U OMOJOTMYECKH aKTUBHBIX
BELIECTB;

— (opmHpoBaHUE YMEHMI U HABBIKOB JUIs PELICHNUs NPOOJIEMHBIX U CUTYallMOHHBIX 3a/1a4;

— (opMHpoBaHUE MPAKTUYECKUX HABBIKOB IMOCTAHOBKH U BBIOJHEHUS SKCIEPUMEHTAIbHON
paboThI;

—  OBJIaJICHHUE MOHATUSIMU COBPEMEHHON OMOTEXHOIOTHH.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

JIMCIUITIIMHA BXOJHUT B CITUCOK 00s3arenbubix (B1.0.38).
JanHas quCHUIITMHA TTPEAIECTBYET CIEIYIONUM TUCIUTIIIHHAM U TTPAKTUKAM:
OO06111ast OMOTEXHOJIOTHS,
Menaunusckas reorpadus;
[IpakTuka o npoduio mpoecCHOHATEHON AeSTEIHHOCTH;
HayuHno-uccnenoBatenbckas padbora,;
[TpenaumnioMHas NpakTUKa, B TOM YUCIIe HAyYHO-HUCCIeI0BaTeNbcKas paboTa,
[ToaroToBKa K mpoIeype 3alIUThI U 3aITUTa BRITYCKHOW KBaTU(UKAITMOHHOU PaOOTHI.
TpebGoBaHUs K BXOIHBIM 3HAHHSIM, YMEHHSIM M HABBIKAM CTYJICHTA:
Cmyodenm Oondicer 3Hamb.
0 CTPOEHUU U (PYHKIHIX HYKICUHOBBIX KUCIOT,
0 (pepMeHTaX pETITUKALNN, TPAHCKPUIIINH U TPAHCIISINH,
0 OMOXMMHUYECKHUX MpolleccaX, MPOTEKAIOIINX B KUBBIX CHCTEMAX,
0 CTPOEHUU U (PYHKIIMH OPTaHOUOB KJIETOK,
0 (pyHKIHSIX TOPMOHOB.
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Ymemn:

® YHUTaTh XPOMOCOMHBIC KapThI;

e pemaTh 33JaYU M0 MOJICKYJISIPHON TeHETHKE;

® pemaTh reHeTUYECKUE 3a/1a4H.

Brnaoemw.:

e HaBLIKAMHU YTEHHUS TAOIHIIBI TEHETHYECKOr0 KOIa;

® HaBBIKAMH PaOOTHI ¢ MUKPOCKOIIOM H IPYTHUM 00OPYIOBAaHHEM;
® HaBBIKAMH IMOCTPOCHUS KAPHOTHUTIA.

3. HEPEYEHb IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCIHUIVIMHE (MOAYJI10), COOTHECEHHBIX C INTAHUPYEMbIMHA
PE3YJIBTATAMHU OCBOEHHUSA OBPA3OBATEJIBHOM TPOT'PAMMBI

Wzyuenne  muctmmumabl  «OcHOBBI  Omodabpukanmmy» B paMKax  OCBOCHUS
00pa30BaTeNIbHONW MPOrpaMMbl HAIIPABJICHO HAa (OPMHUPOBAHUE y OOYUAIOIIMXCS CIELYOLINX
KoMrieTeHnui, npeaycmorpeHubix @I'OC no nanpasnenuto BO «buonorus»:

[Tponecc n3yueHust JUCUUIUIMHBI HAllpaBjieH Ha (JOpMUPOBAHHE CIIEIYIOUIMX KOMIIETEHIIMMA:

J CHoCco0€H NMPUMEHSATH B IPO(ECCHOHAILHON JESITENbHOCTH COBPEMEHHBIE
npeCcTaBiIeHNus 00 OCHOBAX OMOTEXHOJIOTUIECKUX U OMOMEIUITMHCKHIX TIPOU3BO/ICTB, TEHHOU
WHXXCHEPHHU, HAHOOMOTEXHOJIOTHH, MOJIeKYy IsipHOro Mozaenuposanus (OITK-5).

Neri/m | Unpe Conepxanue B pesynbrare u3ydeHus yueOHOW AUCIUTUINHBI
KC KOMIIETEHINH WJIN o0yyarouuecs J0JIKHbI
KOMII €€ 4acTu 3HATh YMETh BJIQ/IETh
€TEeHIl
U
1 OIIK- | cocoben [TpunHIUTIBI Camocrositensl | OnpeneneHusIMu
5 MIPUMEHSTH B | mogbopa 0 OCHOBHBIX
npo¢ecCHOHATIBHO | OMOTEXHOJIOTHYE | MMPOTHO3UPOBAT | (PU3UOIOTHYECKU
H  JeITeNnbHOCTH | CKMX OOBEKTOB. | b  Pe3yJbTaThl | X MOTPeOHOCTEH 1
COBpPEMEHHBIE JBEZ0E001%00031 OMOJIOTHYECKHUX | OMOXMMHYCCKHIX
IpeJCTaBlIeHUsT 00 | TEHETUYECKOM U | MPOLIECCOB, 0COOEHHOCTEM
OCHOBax KJICTOYHOM npoTeKarImux | OnooObekTa.
OMOTEXHOJOTHYECK | MHKEHEPUHU. B *uBbIX | [Togbopom
179 u | OcHOBHBIE CUCTEMaX, ONITHMATEHBIX
OMOMEIUIIMHCKUX | 3aKOHOMEPHOCTH | OMHPAasCh  Ha | yCIIOBUH,
IIPOM3BOJICTB, MPOTEKAHUS TEOPETUYECKHE | CTUMYIUPYIOIIUX
TCHHOU (hepMEeHTAMOHH | TIOJIOKECHHUS. MaKCHUMaJbHOE
WH)XCHEPUH, bIX TporeccoB B | OCylIeCTBIATh | HAKOIJICHUE
HAHOOMOTEXHOJIOTH | OMOpeaKkTopax U | MPaBUIbHBII I[EJIEBOTO
U, MOJIEKYISIPHOTO | CUCTEMY BBIOOpP METOJIOB | MPOIYKTA.
MOJIETTUPOBAHUS yIpaBiIeHUs uccnenoBanus | Mzyuenuem "
HMHU. COTJIACHO paccMOTpEHHEM
[MpunHIHIHI MOCTABIICHHBIM | BO3MOXKHOCTEH
MIPOU3BO/ICTBA HEJSIM U | IPUMEHEHUS
CIIHPTOB, 3a/jayam. LIE€JIEBOTO
AMHHOKHCIIOT, AHaIM3UPOBATH | POJIYKTA.
OpPTaHUYECKUX (dbparMeHThI
KHUCIIOT, JIHK.
nonucaxapunos, | [IpoBoauts
OMOJIOTHYECKHU 00paboTKy
AKTHUBHBIX pe3yNbTaToB
COEIMHEHU. HaOJII0ACHUH.
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4, OBBEM JUCHUIIJIMNHBI
4.1. O6beM THCHMILINHBI B 32a49eTHBIX eJHHUIAX (BCEro) - 2
4.2. 1o Buxam yuyeOHo# padoThl B Yacax

Buj yueOHoit KoJsnuecTBo yacoB (popma oGyuenusi__ouyHasi )

padoThbI Bcero no niiany B 1.4. mo cemecTpam
5
Konrakrnas pabora 36 36
00y4Jaromuxcs ¢
IpernoaaBaTeieM
AyautopHblie 36 36
SaHSITHS:
Jlexnun 18 18
[IpakTuyeckue u He npenycmoTpeHsl He npenycmoTpeHsl
CEMUHAPCKHE
3aHSATHUS
JlaboparopHsbie 18 18
paboThI
(;mabGopatopHbIi
MIPAKTUKYM)
CamocTosTenpHas 36 36
pabora

Tekymuit KOHTPOJIb
(KOJIMYECTBO U BUJI:
KOHTpOJIbHAs paboTa,
KOJUIOKBUYM,

pedepar)

VYeTHbll onpoc,
TECTUPOBAHUE

YcTHBIN OIPOC, TECTUPOBAHUE

Kypcosast pabota

Bunanr
IIPOMEKYTOYHON
aTTecTalun
(9K3ameH, 3a4er)

3a4CT

3a4CT

Bcero yacos o
JUCIHUITIINHE

72

72

*Unumepaxmuenvie hopmul 3aHamuti

**B cayuae

Heobxooumocmu

UCnojlb306aHul 68

yuebHOM npoyecce

YACMUYHO/UCKTIOUUMENLHO OUCMAHYUOHHBIX 00PA308aMeENbHbIX MEXHON02ULl 8 mabauye uepes
cnewl ykasvlgaemcsi Koaudecmeo uacoe pabomwvl [IIIC ¢ obyuarowumuca Onsi npoeeoeHus:
3anAMUL 8 OUCIAHYUOHHOM (hopmame ¢ NpUMEHeHUeM INeKMPOHHO20 0OVUEHUS.

Dopma A ctp. 4 u3 36



MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas mporpamma 1o JUCHHUIUINHE

4.3 ConpepxaHue TUCHMILUIMHBI (MoayJsi). Pacnpenenenne yacoB mo teMam u
BHMJIaM Y4eOHO padoThI:

dopma 00yueHUs ouHas
Bujbl yueOHBIX 3aHATHI ®opma
AyIMTOpHBIE 3aHATHS |3aHATHSA TEeKyIero
Ha3Banue u pasgesioB u | Beer B Camocro| KOHTpOJ:
TeM 0 JlaGopaTopHbI| HHTEPAK |ITEJILHA SHaHMH
Jlexknun o
e paboTel | TUBHOI |1 padoTa
¢dopme
1 2 3 4 5 6 7
Pa3zoen 1. Bsedenue 6 buogpabpurxayuio
Tewma 1. CoBpemeHHas TECTUPOBAHU
OMOTEXHOJIOTHS B €, YCTHBI
CO3/IaHUU U TIPOU3BOJICTBE 8 2 2 } 4 OIpoc
JIEKapCTBEHHBIX CPEJICTB
Paszoen 2. Opeanuzayus buomexnono2uiecko2o npou3so0cmaa
Tewma 2. CtpykTypa TECTUPOBAHU
OMOTEXHOJIOTHYECKOTO 8 2 2 - 4 €, YCTHBIN
MIPOM3BOJICTBA orpoc
Tema 3. CyOcTpartsl, TECTHUPOBAaHU
HCIIOJIb3YEMBIE B 8 2 2 - 4 €, YCTHBIH
OMOTEXHOJIOTHHI orpoc
Tema 4. Tlog6op u TECTUPOBAHH
COBEPILIEHCTBOBAHUE 8 2 2 - 4 €, YCTHBIN
01000BHEKTOB orpoc
Tewma 5. TECTUPOBAaHU
CoBeplIeHCTBOBAaHUE 8 2 5 i 4 €, YCTHBIN
0no000BEKTA METOJAMHA OIpoc
TeHHOU WH)XCHEPUH
Tema 6. BextopHble TECTUPOBAaHU
CHUCTEMBI, IPUMEHSIEMbIE 8 2 5 i 4 €, YCTHBIN
JUTSL KITOHUPOBAHHUS B orpoc
KJIETKaX MPO- U DYKAPUOT
Pazoen 3. Paz6op konkpemHvix OUOMEXHOI02ULECKUX NPOUZBOOCME
Tema 7. buorexHosorus TECTUPOBAHU
[IPOU3BOJICTBA 8 2 5 ) 4 €, YCTHBIN
AMWHOKUCIIOT, BUTAMUHOB, OIpocC
PEKOMOMHAHTHBIX OEJIKOB
Tema 8. TECTHPOBAHHU
8 2 2 - 4 €, YCTHBIN
NMmyHOOMOTEXHOIOTHS
ompoc
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Tema 9. buorexnonorus TECTHUPOBAaHU
IMPpOU3BOJACTBA KOpPpMOB, c, YCTHBIfI
yI00peHuH, IMUILEBBIX 8 2 2 - 4 OIIpocC
,I[O6aBOK, IIUIIEBBIX
POAYKTOB, OMOTOILINBA
Hroro 72 18 18 - 36

5.COAEP)KAHME KYPCA

Tema 1. CoBpemMeHHasi OHOTEXHOJIOTHSI B CO3JaHUM W  TNPOM3BOJCTBE
JIEKapCTBEHHBIX CPeICTB

Omnpenenenue MOHATHA OUMOTEXHOJIOTMH, e W pasfensl OuorexHonoruu. Kpartkas
UCTOpUYECKasl CIpaBKa [0 pa3BUTUIO OuorexHojsorun B wmupe. Paborel Jl.Ilactepa u
A.@nemuHnra. Poab 6MOTEXHOJIOIMH B COBpeMEHHOM (papmannu. buooObeKThl, HCIIOIb3yEMbIE B
OouorexHonoruu. buocunTes Ouonornuecku akTuBHbIX BewectB (BAB) B ycnoBusax
OMOTEXHOJIOIMYECKOI0 IIPOU3BOJICTBA.

Tema 2. CTpyKkTypa OHOTEXHOJIOTHYECKOT0 IPON3BOACTBA

[IpenmyiecTBa NpoU3BOJCTBA MPOILYKTOB OMOTEXHONIOTHYECKMMU MeToiamu. CTpoeHue
O6uopeakTopoB. Tumbl OuopeakTopoB. [loAroToBUTENBbHBIE OlEpalud OHOTEXHOJOTUYECKOTO
npousBojacTBa. Knaccupukamuu Ouocunreza. [lapamerpsl, Bausomue Ha OHOCHHTE3
(MexaHu4eckue, (U3MUECKHe, XHUMHUYECKHe, Ouosormdeckue). TpeOoBaHUS K MPOJYIICHTAM.
Pemenus skonoruueckux mpobiem (MperynpexeHue MonajgaHus MPOAYLEHTa BO BHEIIHIOKO
cpeny).

Tema 3. CyGcTpaTthl, HCIOJIB3yeMble B OHOTEXHOJI0THH

CyOcTparbl a1 KyJIbTUBUpPOBaHUS OMOO0BEKTOB. TpeboBaHUsA, NPEIBABISIEMBIE K
cyoctparam. Ilpuposanbie chippeBble MaTepHaibl. lcmonb3oBaHue MOOOYHBIX NPOIYKTOB B
Ka4yeCTBE ChIPbS I OMOTEXHOJIOTUU. XUMHUYECKUE U HedTexumuueckue cyoctparbl. ChlpbeBble
MaTepHalbl U MEePCIeKTUBbI OMOTEXHOIOTHH.

Tema 4. [loadop u coBepuIeHCTBOBaHUE 0000 HEKTOB

OObekThl OuoTexHONOTUU. (OCOOEHHOCTH MHMKPOOPTaHM3MOB KakK OHOOOBEKTOB.
[Tonxone!l u TpebOBaHUS B OJOOPE MUKPOOPIaHU3MOB. MeTO bl OBBIIIEHUS TPOYKTUBHOCTH
MHUKpOOpPranu3MoB. OCOOEHHOCTH KyJIbTHBUPOBAHUS KJIETOK pacTeHud. OCHOBHBIE HTallbl
MOJIy4YE€HUs] TPAHCTEHHBIX JKUBOTHBIX. CeNeKlMs MHUKpOOpPraHW3MOB. MyTareHe3 U METOHbl
BbIJIeIeHUs] MyTaHTOB. KiloHOBble KynbTypbl. Tumbl mytanmid. Llenmn OuorexHosnora mnpu
COBEPIIICEHCTBOBAaHUU OMOOOBEKTA.

Tema 5. CoBepieHCTBOBaHHEe 0M000bEKTa METOAAMHU I'CHHOI HHKeHEepUH

Kpatkas uctopus pa3BUTHsl T€HHOW MH)XEHEPUHU. DTallbl T€HHOW WH)XEHEpUU. MeTo b
BBIJIETICHUS] HYKJIEMHOBBIX KHUCIOT. PepMeHThl reHHol uHkeHepuu: JIHK-nomumepass:, JJHK-
JIUTa3bl, peCTPUKTa3bl, 00paTHas TpaHckpunTasa. [locTpoeHne pecTpUKIMOHHBIX KapT. AHau3 U
ucnonb3oBanue ¢parmentoB JIHK. brnortunr mo Cayszepny. Hozepu-Onortunr. Becteph-
omortunr. MmmynHoOnortunr. Jlor-Omottunr. Pasnenenwe rurantckux wMosekyn JIHK.
['ubGpuaun3anys HyKJIEMHOBBIX KUCIIOT.

Tema 6. BexkTopHble cHCTeMbl, MpPHUMEHseMble s  KJIOHHUPOBAHUSA
B KJIETKAaX NPO- U IYKapHOT

[lonsitue o Bekrope. Krnaccudukanus OakTepuaidbHBIX BeKTOpoB. TpeboBaHus,
npeabaBiasieMble K Bekropam. [lmasmunel. [IpenmymectBa 1iasmuj HeOOJBIIOTO pazMepa.
@aroBeie BekTOpbl. Kocmuapl. ®asmuabl. CrnocoObl NpSMOro BBEAECHHUS TE€HOB B KIETKY.
Tpancdexmus. MukpounbekIys. OnekTpornopanus. MeToJ «MHUHHU-KIETOK». YIaKoBKa B
JUIIOCOMBI. DJIEKTPOHHAS IyIIKa.

Dopma A cTp. 6 u3 36




MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET P
®-Paboyas mporpamma 1o JUCHHUIUINHE
Tema 7. buorexnosaorus Nnmpou3BOJACTBA AMHUHOKMUCJOT, BUTAMHHOB,

PEKOMOMHAHTHBIX 0€JIKOB

MeTtopl OTYYEHUs] aMUHOKHUCIOT. MexaHu3Mbl peryisiiui OMOCUHTE3a aMUHOKHCIIOT.
Oco0eHHOCTH KYJIBTUBHPOBAHMS MITAMMOB-IIPOAYLIEHTOB. KOHTpOJIb KauecTBa aMHHOKHCIIOT.
Criektp OMOTEXHOJIOTHYECKOTO MPOM3BOJICTBA PEKOMOMHAHTHBIX OenkoB. TpeGoBanus K
MUKpPOOPTraHu3MaM B MPOU3BOJICTBE PEKOMOMHAHTHBIX OenKkoB. [IpomblluieHHOE MPOU3BOACTBO
peKOMOMHAHTHOTO MHCYTUHA. MIHTepdeponbl. 'opMOHBI pocTa yesoBeka. 3HaYCHUE BUTAMUHOB
JUIst yenoBeka. Mcrounuku BuTtamMuHOB. BojopactBopumblie ButaMuubl. Pubodnasun (BUTamMuH
B»). lluanoko6omamun (ButamuH Bi1p). [lanToTeHoBas kuciota (ButamuH Bz). AckopOuHOBas
kucinora (ButamuH C). JKupopacTBopuMble BUTaMHUHBI. JproctepuH (BuTamuH [ 2).
Y6uxunoHsl. IlepcrieKTuBbI pa3BUTHs OMOTEXHOJIOTHH B MTOJyYCHUH BUTAMUHHBIX IIPETIapaToB.

Tema 8. UMMYyH00OMOTEXHOJIOTHSI

BaknuHbl: KMBBIE BAKIUHBI, HEKWUBBIC BAaKIMHBI, KOMOWHHPOBAHHBIC BAKI[UHBI.
[Tonmyuyenue BakiuH. MMmmyHoOHOTexHONOrHuYeckue mpemnapaThl. CbiBOpoTKU. [Ipumenenue
ceiBOpoToK. Ilomyuenue cwiBopoTok. Ilpobimembl pocta XkMBOTHBIX KieTok. [Ipouecc
KyJbTUBUPOBAHUS )KUBOTHBIX KJIEeTOK. [Iporiecc koHCEpBUPOBAHUS )KUBOTHBIX KJIETOK.

Tema 9. BuoTexHOJIOTUSI TPOM3BOACTBA KOPMOB, y100peHUi, MUIIEBbIX 100aBOK,
NHUIIEBBIX MPOAYKTOB, OHOTOIJIMBA

Mertoapl monmydeHHss OMOTOIUIMBA. MeXaHU3MBI PEryJsiid OWOCHHTE3a IHUIIEBBIX
n00aBoK. OCOOEHHOCTH KYyJbTUBHPOBAHHS IITAMMOB-TIpOAYLEeHTOB. KoHTpoib KadecTBa
MUIIEBBIX MPOAYKTOB. CIIeKTp OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTBA PEKOMOWHAHTHBIX OEJIKOB.
TpebGoBanusi K MEKPOOpraHMU3MaM B MPOU3BOJICTBE PEKOMOMHAHTHBIX O0enkoB. [IpombiiuieHHOE
MPOU3BOJICTBO yA0OpeHuil. ['opmoHbI pocta pactenuid. [lepcrieKTUBBI pa3BUTHS OMOTEXHOJIOTUU
B MOJTy4YE€HUU KOPMOBBIX JOOABOK JIJISl CENIbCKOXO3SICTBEHHBIX )KUBOTHBIX.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUIA
He mpenycmorpensr YII.

7. TEMBI JABOPATOPHBIX 3AHSTHUI
Jlabopamopuasa paboma Nel
OO0mas xapakTepuCTHKA NPOAYUEHTOB OMOJIOTH4YeCKH AKTUBHBIX BeIIeCTB U

JIEKAPCTBCHHLIX MPpeErnapaToB

Heab padorsi: U3yunth 0COOEHHOCTH MPOAYIIEHTOB OMOJOTHYECKH aKTUBHBIX BEIIECTB MIEKAPCTBEHHBIX
IpenapaToB.

Teopernueckne cBegenusi: 113 rpomamHoro paszHooOpaszms (Oomee 2 MIIH. BHAOB) JKHUBBIX OPraHH3MOB
HaIllell TUTaHeTHl B OMOTEXHOJOTHH WCCICAYIOTCSA IS NPUMEHEHHUs B KadeCTBE NMPOIYLCHTOB W HCHOIB3YIOTCS
HETIOCPEACTBEHHO JIUINb CcOTas MOoisd mporeHTa. J[ius o0o3Ha4YeHWs MPOAYIEHTa TaK JXe, KaKk W B JAPYIHX
OHMOJIOTHYECKHX MUCIHIUIMHAX, IPUMEHIIOT OMHAPHYI0 HOMCHKIATYpY, T.€. JIATHHCKOC Ha3BaHWE PoJa W BUAA, 3a
KOTOPBIM YKa3bIBAlOT HOMEP IITaMMa, OJyYeHHOTO MyTeM CeNeKuny, Hanpumep, Aspergillus awamori.

B Hacrosimee BpeMss B OMOTEXHOJIOTMM B KadecTBE HPOJYLEHTOB HCIIOJIB3YIOTCS OJHOKJICTOUHBIE U
MHOTOKJICTOYHBIE OPTaHWU3Mbl, TIOCTPOSHHBIE M3 KIJIETOK OJHOTO THMa (OakTepuu, TpuOBI, BOJOPOCIHN), a TaKKe
KJIETKH M TKaHU BBICHINX PACTEHUH M KUBOTHBIX. OObEeKTaMU OMOTEXHOJIOTHH SBIAIOTCS (DEPMEHTHI, Hy KIIEHHOBEIE
KHCJIOTBI, IPOCTArIaHANHBI, JIEKTUHBI, HEHPOeNTHAB 1 pa3andHble BAB (0Momornieckn akTHBHBIE BEIIECTBA).

B npomblieHHOM OHOTEXHOIOTHH TPUMEHSIOT 3 BHJ/Ia IITAMMOB:

1) mpuponHbBIE WITAMMBI, YIIy4YIIEHHBIE €CTECTBEHHBIM M HMCKYCCTBEHHBIM OTOOPOM (TIpH TIPOM3BOJCTBE
MHUKpPOOHOH GHoMacchl);

2) IWTaMMBl, ITOJy4YEHHBIE B pe3yJIbTaTe HHIyIMPOBAHHOTO MyTareHe3a;

3) reHHOMH>KEHEPHBIE MTaMMBbI (00JIa/IAI0T CaMOH BBICOKOM I'€HETHUECKOH HECTaOMIIEHOCTBIO).

IIpoMbIICHHBIE IITAMMBI JIOJDKHBI YJIOBIETBOPSATH CAEAYIOINM TPEOOBAHUIM:

1. BesBpenHocTs U1 NOTPEOUTENS ¥ 00CITYKMBAIOLIETO IIEPCOHAIA.

2. Bricokas ckopocth pocta Omomaccel u nenesoro mnpoaykra (BAB) mpm skoHOMHYHOM mOTpeGICHUM
MUTaTEbHON CPEebl.

3. HanpasnenHas 6HOCHMHTETHYECKAsI aKTUBHOCTh P MUHUMAJIbHOM 00pa30BaHUU MTOOOYHBIX MPOIYKTOB.
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I'eHeTHUECKHE OHOPOIHOCT M CTAOMIBHOCTD B OTHOIICHNH K CyOCTpaTaM M yCIOBHAM KyJIbTUBHPOBAHHUSL.
OTcyTCTBHE TOKCHYECKHX BEILIECTB B [IEJIEBOM MPOIYKTE U IIPOMBIIITIEHHBIX CTOKAX.

YcToluanBOCTE K param u APyroi MOCTOPOHHEH MUKpOdIIope.

CrnocoOHOCTh pacTH Ha [EIIEBBIX M IOCTYNHBIX cyOCTparax, OTXOJax IHIIEBOM M XHMHYECKOH
MPOMBIIICHHOCTH TPH BBICOKOI! INIOTHOCTH KJIETOK.

Tonbko MO COBOKYNHOCTH 3THX W JAPYIMX CBOWCTB MOKHO OLEHHUTH IIOJIE3HOCTh M PEHTa0eNbHOCTh
npoxayuenrta. Hanbomnee u3ydeHsl 1 yaie NpUMEHsIOTCS B GnotexHonorun 6Gakrepuu pona Clostridium, Thermoan-
aerobacter, Bacillus, Acetobacter, Pseudomonas, Brefibacterium. OxapakrepusyeM w#X OCOOEHHOCTH Kak
MPOJYLEHTOB B OMOTEXHOJIOTHH.

BakTepun WMEIOT OYeHb BBICOKYIO CKOPOCTh Pa3MHOXKEHHWS, WX KIeTKH nemsarcs depe3 30-60 MuHyT
(mexoTtopsie BHAB uepe3 8-10 muHyT). OHEM MOTYT TepepadaThIBaTh B CYTKH 00BEM OMOMACCHI, PEBBIIIAIOIITINA
Maccy ki1etku B 30-40 pas (macca 1072 r, 06bem — 1072 mn), u 3a 2-4 cyToK cnocoGHBI 00Pa30BLIBATE GHOMACCY
1011,

B 3aBucumoct ot oTHomeHus K O» OaKkTepuy NMPHHATO IENUTH Ha OONHMTaTHBIE a’poOBI, (haKyIbTaTHBHBIC
aHadpOOBI, a’pOTOJIEPAaHTHEIC aHA3POOB. BONBIIMHCTBO MPOAYIEHTOB B MHUKPOOHOH OHMOTEXHOJOTHH SBISIOTCS
OOJIMraTHBIMU a3p00aMH, MOATOMY KYJIBTUBHPOBAaHHME MX MPOTEKAET HPU IOCTOSHHOM HpuTOoke Oz, HEKOTOpBIE
OPOAYLEHTH pacTyT npu Hu3koMm cogaepkanun O2 (2-10%), Mx Ha3BIBAIOT MHUKpoa’spoduiamMu, a ycIOBHs, B
KOTOPBIX MX KYyJBTUBUPYIOT, MHUKpPOa’poOHbIMH. K (akynbTaTUBHBIM aHa’pobaM OTHOCSATCS HEKOTOpBIE
npezacraButenu poaa Bacillus, Escherichia, k asporonepantabiM aHa’spo6aM — MeTaHOOPA3YIOIHE OAKTEPHH.

BonbIMHCTBO OakTepuii KyJbTHBUPYIOT Ha CIIOMKHBIX OPraHHYECKHX Cpelax, CoAepKalux (pakTopsl pocta
(BUTaMUHBI, aMHHOKHUCIIOTHI, TypPHHBI, MUPUMUINHEL). [IponylieHTsl, HyXKnatonpecs: B (pakTopax pocra, Ha3bIBalOT
aykcoTpodaMy, MITaMMbI, HE OOHApy>KMBAIOIINE 3Ty MOTPEOHOCTH, MPOTOTpOodaMu. MOJIOUYHOKUCIBIE OaKTepUu
MOXHO OTHECTH K aykcoTpodam. MHOTHE IPOIYLEHTH MOTYT PACTH Ha CHHTETHUECKHX CPEax, COACPIKaINX BCETO
OJTHO OPTaHWYECKOE BEIIECTBO B KAUECTBE NCTOYHHKA yTieponaa. HekoTopsle IpOayIIeHTH! UCTIONB3YIOT B KA4ECTBE
WUCTOYHHMKA JHEPTUM METaH, METAaHOJ, METHJIMPOBaHHBIE aMHHBL. B MHKpOOHOH OHOTEXHOJOTHH IIHPOKO
UCTIONB3YEeTCS CIIOCOOHOCTh psna OakTepui OCYIIECTBISTH JKHU3HEICSTENPHOCTh B PE3yIbTaTe OKUCICHUS
MOJIEKYJISIPHOTO BOJOPOZA, CEPOBOAOPOJA, aMMOHHS, HHUTPATOB, COJEH IBYXBaJICHTHOTO JKejie3a W HEKOTOPBIX
JPYTHX HEOPTraHWYECKUX coeqMHeHUH. 751 MHOTHX NPOJYLEHTOB XapaKTepeH JIaOMIbHBIH METa00IN3M.

D70 BBIpa)kaeTcst B CIIOCOOHOCTH UCIIONIb30BaTh OOJBIIOE YHCIIO Pa3HBIX COSTUHEHHH yriiepoja, a3oTa u Jp.
3JIEMEHTOB, a TaKXKe MEePEKIIOUCHHS ¢ OJHOTO THUIA MUTAaHUA Ha Apyroil. boiapmmHCTBO OakTepuil UMEIOT B COCTaBe
KJIETOYHOM CTEHKU NENTHIOTIUKAHBI (cocTosT 3 N-anetniriaokozamMuna U N-aneTuiMypamMoBOi KUCIOTHI).

Oco0oe 3HaueHHE KaK MPOIYIEHTH HMMEIOT apXxeOaKTepwuH, JIpPEeBHUE MpeacTaBUTeNHM Mpokapuor. OHHu
OoOHMTalOT B cpeldax C SKCTPEMAJbHBIMH YCIOBHAMH (BBICOKHE KOHIEHTPALMM HEOPTaHMYECKHX BEIECTB,
MOBBIIIEHHBIE Temueparypsl). Cpenu apxeOakrepuil TanoOakTepuy IPECTaBISIOT OOJBIION HHTEpec Ul
6uorexHonoruu. OHK pacTyT B cpeae, coaepxaiieii 20-30% NaCl (koHueHTprpOBaHHBIN pacTBOp, MepTBOE Mope),
JKUBYT Ha CyXOH COJIGHON pbIOe, KOXKAHBIX M3JENUAX, UMEIOT OCNKH, HOpMajbHOE (PYHKIMOHUPOBAHHE KOTOPBIX
NPOUCXOTUT TOJNBKO NpH BbicOKMX KoHLeHTpauusx NaCl. DTo manoyku M KOKKH, conepkauiue (GpoTOaKTHBHBIC
MUTMEHTHl OAaKTEpPHOPOAONICHH M TalOpOJONCHH. [ allopomoOICHH CIIOCOOEH NpeBpamarh 3JIeKTPOMArHUTHYIO
OHEPrHIO CBETa B XMMHUUECKYIO SHEPTHIO, 32 CUeT KOTopoil npoucxomut dochopuniposanue u cunre3 ATD. Eciu
nypnypHeie Gakrtepun Halobacterium wMMmoOWTH30BaTh Ha HOCHTENE, TO MPH OCBEUICHHH MOXHO IOIYYaTh
anekTpudectBo, AT® u o6ecconmmBaTh MOPCKYIO BOAY.

B OyayiieM npeamnosiaraloT ¢ MOMOIIBI0 TaKWX MHUKpPOIpeoOpa3oBaTeicii dHEPrud 00eCreurnBaTh
JJIEKTPUYECTBOM  OTIENBHBIE OSKAIMILA B CTpPaHaX C BBICOKOM COJHEYHOM paauanueil. MeTaHOreHHbIE
(apxebakTeprn) OAaKTEPUH MMUPOKO U3YYAIOTCS B OMOTEXHOJIOTHH KaK CIIOCO0 MOyYeHUS JOTIOTHUTEIHHON IHEPTUH
n3 BOo30OHOBIsIEMoro cydcrpara. bronornueckuii Meranorene3 Obul m3BecteH B Kutae eme Bo |l Beke mo H.3. B
1911 rony B r. Bupmenreme ObLT MOCTPOEH 3aBOJI TI0 AHAYPOOHOMY Pas3IIOKECHUIO CTOYHBIX BOJI. ['a30BEIi reHeparop
IpeBpallal MeTaH B 3JIEKTPUYECTBO, oOecrieunBast )HU3Hb 1eI0ro ropoja. B Hacrosmee Bpems B Kurtae padoraer
Gosiee 7 MIIH. OMOTa30BBIX yCTaHOBOK. buomaccy MeTaHOTEHHBIX OakTEepHHl MOXKHO NMPHUMEHSTh KaK KOHLEHTPAT
BUTaMHHA B1s U151 ceNbCKOX03IHCTBEHHBIX JKUBOTHBIX.

Cepo3aBucuMble apxeOakTepHH M TEPMOILUIa3Mbl TaK)Ke BBI3BIBAIOT OOJBIION MHTEpec OMoTexHOJIOroB. OHH
OOMTAIOT B TOPSYUX M KUCIBIX BOJIOEMAaX, B BYJIKAHWYECKHUX PACHICTHHAX. DHEPTHIO MOIYyJalOT 32 CUET OKHCIICHHUS
Hy, S, Fe?* cynsduros metamnos. Hanpumep, Thermoproteales sxusyT npu 108 °C, (e Hmxe 80 °C), aHadpoOHI,
nprdeM (epMEHTHI, CHHTE3MPOBAaHHBIE B HX KIETKax, 00JaJaloT BBICOKON TepMOpE3UCTEHTHOCTHIO. OCHOBHOE
MPEUMYIIECTBO TEPMOGHMILHBIX aHa3pPOOHBIX apxeOaKTepuil COCTOSAT B CIEAYIOmMEM: l. COKpamleHHe CpOKOB
KyJIbTUBHPOBAHHS; 2. BO3MOKHOCTh OOOHTHCEH 6€3 a’parin; 3. yMEHBIIEHHE BEPOSATHOCTH 3apakeHUsI.

AKTHHOMMIETBHI — TpyIIa I'PaMIIOJIOXUTEIbHBIX OaKTepuil, KIETKH KOTOPBIX CHOCOOHBI K BETBIICHHMIO.
BHemHee cx0/cTBO € rpudamMy HAIJIO OTPAKEHHUE B UX Ha3BaHMUH («JIy4HCThIE TPHOBI», aKTUC — Ty, MUKEC — IpHO).
Ho ¢akTndeckn HUKAKOro poJCTBA C rpuOaMH, SIBISIONIMMUCS SYKapHOTaMHM, 3TH IIPOKApUOTHIECKHUE OPraHU3MBbI
He nmeroT. Huru, oOpasyroniye MuIenii akTHHOMHULETOB, uMetoT tuamerp 0,3-1 MM (y rpudoB — okoino 50 Mkm).
Kononnn MHOTHX aKTHHOMHIIETOB OKpAIlIeHbl Pa3IMYHBIMU TUTMEHTaMH. MHOTHE aKTHHOMHIIETHI 00pa3yIoT

No ok
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TUIOTHBIA CyOCTpaTHBIM MUIENUi, BpacTalomuil B NHHTATENbHYI0 cpeny. K aHTHOMOTHKAaM, HpPOXyIHPYEMBIM
AKTHHOMHIIETAMH, OTHOCSATCA Pa3HOOOPa3HbIE XUMHYECKHE COCIWHEHUS C HIMPOKHUM CHEKTPOM OHOJIOTHYECKOTO
JEWCTBHSA: aMUHOTIIMKO3H/1a3bl, TETPALMKINH, aKTHHOMHUIIMHBI, MAKPOJIH/bI, aK3aMUIHHBI.

BakHeHmmMe MpoayieHTaMK STHX TPYIIT aHTHOMOTHKOB SIBIsIOTCs Streptomyces griseus, Saccharopolispo-
ra hisuta, Micromonospora olivoasterospora, Nocardia mediterranea.

V3BecTHO HECKOJILKO OCHOBHBIX BapHAHTOB MCIOJIb30BaHMUs OaKTEepHH JUIs IPUTOTOBJICHUs JekapcTB. CaMblit
MOMYJISIPHBIA OCHOBaH Ha TOJIyYEHHUH OHMOMAcChl M IMOCJIEAYIOIIEM €€ MCIOJIB30BaHUM B KAa4ecTBE MOJIYNPOAYKTa
WM )K€ UCKOMOTO mpenapara. Tak rOTOBSAT HEKOTOpbIE BaKIMHBI, JieueOHbIE TUAarHOCTHUECKHe Oakrepuodaru.
Jlpyroii BapuaHT OCHOBaH Ha WCIIOJIb30BaHHMM OHOOOBEKTOB, C LEJNBIO CHHTE3a METabOJMTOB, KOTOPBIE
HAKaIUIMBAIOTCSl B Cpelie BhIpAIIMBaHMA. Ha 3TOM NpHHIMIE OCHOBAHO MPOW3BOJCTBO AMHHOKHCIIOT, BUTAMHHOB,
(hepMeHTOB, aHTU(HEPMEHTOB, AHTHONOTHKOB, MTOJTMUCAXAPUIOB.

MuKpOoOHBIE KIETKH HCIIOJB3YIOTCSI B KadeCTBE HCTOYHHMKA O€lKa TJaBHBIM OOpa3oM B KOpMax IUist
JKUBOTHBIX. Tarkke MX MCHONB3YIOT I NMPOBEACHHS OMOJIOTHUECKHMX IpeBpameHnil. MuKpoOHbIe IpeBpameHus,
Ha3bIBAEMBIE TAKXKE MUKPOOHOIOTHUECKIMH TPAHCHOPMAIMAMH, MOKHO IIPOBOJIUTE C TIOMOIIBIO PACTYIINX WM HE
pacTyInX WM Ja’Ke BBICYIICHHBIX KIIETOK, a Takoke crop. CyTh TaKHMX MPEBPAIEHUH 3aKII09aeTCsS B TOM, YTO OJTHO
COeIMHEeHHUE NPEBPAILAIOT B IPYTroe, POJCTBEHHOE 110 CTPYKTYPE, C MOMOIIBIO OJTHOTO MIIM HECKOJIBKUX 00pa3yeMbIX
KJIeTKaMHu (epMEeHTOB. B oTinnuue oT OOJIBIIMHCTBA HEOMOJOTMUECKMX XUMHMYECKHX DPEaklHMid OWOIOornuecKHe
NpEeBpaIleHNs] TPOUCXOAAT NMPH OHMOJOTMYEeCKHUX TEeMIepaTypax, a pacTBOPHUTENEM CIYXHT Boja. [lomydeHHbIe
NPOJIYKTHl OTJIMYAIOTCS BBICOKOW CTENEHBIO YHCTOTHI, NPAKTHYECKH HE COJEpXkKaT MOOOYHBIX MHPOIYKTOB.
buosornueckoe npeBpaiieHue — CTporo creuupuIHbIA IpoLece, T.e. KaxIbli pepMeHT KaTali3upyeT TOJIbKO OJNH
BUJI pEaKUMH B CHEUUPHUIECKOM MecTe MOJeKydbl cyoOctpara. OJHako Npu TNPUMEHEHHH OaKTepuil Kak
MPOIYLEHTOB (apMareBTUIECKON MPOMYKIUH AOJDKEH OBITh TIIATENFHO M3YYeH COCTAaB MX JMIHJIOB, TaK KaK y
HEKOTOPBIX M3 HUX (HampuMmep, y MHUKOOAKTEepHil) MOTYT COAEPXAThCSI TOKCHYECKHE KOMIOHEHTHL.. K Tomy xe
GakTepuanbHBIE KIETKH MEIIKHE U ITPOIECC KOHIIEHTPUPOBaHMS OMOMAacChl H3-3a 3TOTO 3aTPYIHEH.

Hcnonp3oBanne OakTepuii B KadecTBE MPOAYLEHTOB Oelka W BHTAMHUHOB MPH  IPOU3BOJCTBE
(hapmaneBTHIECKOH IPOAYKIIMH UMECT P IPUOPHUTETOB:

1. BO3MOKHOCTH HCIOIB30BaHUS OTXOAOB MUIIEBBIX M XHMHUYECKUX MPOU3BOACTB ISl KYJIbTHUBHPOBAHNUS;

2. IOBBILIEHHOE COJIep)KaHHE HE3aMEHHMBIX aMHHOKHCIIOT B OaKTEpUaJbHBIX KIETKaX IO CPaBHEHHIO C
pacTUTENILHBIMH OeJKaMH;

3. Beicokast ckopocTh peakuuu OnocuHTe3a Oelka;

4. OTHOCHUTENHHO HECJIOKHASI TEXHOJIOTHS KyJIbTHBUPOBAHUS B IPOMBIIIICHHBIX MacITabax, He3aBUCUMast
OT CE30HOB U JIPyTUX U3MEHSIOIIMXCS YCIOBHH OKpYKaroIeil cpepl;

5. BO3MOXXHOCTD HanpaBJIEHHOTO BO3JEHCTBHS C IOMOIIBI0O METOAOB CEJIEKIMH Ha XMMHUYECKHH COCTaB
KJIETOK JJIsl COBEPIICHCTBOBAHMUS OMOJIOTHYECKOM IEHHOCTH IEJIEBOTO MPOIYKTa.

OnHako (hapmaneBTHYECKass NPOIYKIMS, MTOJy4YEeHHAs Ha OCHOBE KJIETOK OaKTEpHH, MOJDKHA IIO/BEPIaThCs
TIIATEIBHOW MEAMKO-OMOJIOTMYECKOH NPOBEPKE JUIS BBISBICHHS KaHIEPOTEHHOT0, MyTareHHOT0, SMOPHOTPOITHOTO
JIEWCTBHS HAa OPTraHNU3M UYeJIOBEKa.

UzBectHO oxomo 30 BHIOB OakTepwil, SBIAIONMIUXCS MPOAYICHTAMH Pa3IHYHOH OMOTEXHOJIOTHYECKON
MPOJYKILUH, B TOM YUCJIE U JIEKAPCTBEHHBIX BEILECTB.

HcrouHnukoMm yrieposa MpH KyJIbTHBHPOBAHWUHM OaKTEPUH MOTYT CIYXHTh OTXOIbl Pa3MYHBIX BUIOB
MPOMBILUICHHOCTH, B TOM YHUCIIE NPUPOIHBIA U MOMYTHBII ra3sl (BOIOPOM), & TAKKE METaHOJI, ITAHOJ, IPOMAHOIL.
Ha ra3oBbIx mUTaTEIBHBIX Cpemax KylIbTHBHPYIOTCs Oaktepun poxa Methylococcus, Pseudomonas, Methylophillus.
Ha metanone B BennkoOpuTaHuN OpraHU30BaHO MPOM3BOJCTBO OEIKOBOTO Ipemapara MpyTHH, CoAep)kaHue Oeka
B KoTOpoM 74% ot cyxoif maccel. B Poccuu paszpaboTaHa TEXHOJOTHS MPOMBIIUIEHHOTO TMOJNyYEeHUs METpUHA C
WCIIONIb30BaHUEM B KQUECTBE MUTATEILHOM CPEabl METaHOI.

B mpomsBopcTBe  OENKOBBIX — IIpErapaToB  MOXHO IIPUMEHATh B KayeCTBE IPOAYIEHTOB U
BOJIOPOIOOKHUCIISIIONIE OaKTepuH, HaKalUIMBarolye B kieTtkax 10 80% Oenka, 0cOOCHHO B OJIM3M XMMHYECKHX
HOPEANPUITHH.

I'pu6bI MMEIOT CXOICTBO M C pacTeHUsIMU (BepXyLICUYHbIH, WM alWKIBHBI POCT, NPOYHAs KIETOYHAs
CTEHKa, HAJIMYHE BaKyoJied M MONEPEYHBbIX MEPEropoOK y MHOTHX U3 HUX), U C KHUBOTHBIMH (IeTepOTPOQHBIN THIT
MUTaHMs, OOJIbILAS WIIM MEHbIIAsl MOTPEOHOCTh B BUTAMUHAX, HAJMYNE XUTHHA WIA XUTO3aHA, CHHTE3 TIIUKOTCHA).
B To xe BpeMs numb rpubaM NpHCyIle MHIEIHAIbHOE CTPOSHHE M KaK CIEACTBHE abCOpOIMOHHBIA CIOCO0
mUTaHuS (OCMOTPOQWS); AN HUX M3BECTHHI SBICHUS TUKapHO3HUca (pa3lesbHOEe HAXOXKICHHE ABYX S1ep B OJIHOU
KJIETKE, CIIOCOOHBIX K OJHOBPEMEHHOMY JEICHHI0O M HMMHUTHUPYIOIIMX AWIUIOWAHOE SAPO) U TE€TEPOKaAPUO3UCY
(HaxokIIeHUE pa3HOKAYECTBEHHBIX SIICP B OJTHON KIIETKE).

Cpenn rpuboOB B KadecTBE IMPOIYLEHTOB JIEKAPCTBEHHBIX BELIECTB NMPHUMEHSIIOT MUKPOMUILETHI (JIPOKKH,
Penizillum, Aspergillum) u MmakpomuLeTs, HOPMHUPYIOLIKE B IPOLIECCEe POCTA U PA3BUTHS IJIOIOBBIC Tela.

I'puObI MMErOT AMaMeTp KIETOK B 3-5 pa3 Oosplie, ueM OakTepuH, U OoJiee yCTOHUMBHI K (haram.

VYnenvHas TNPOM3BOAWTEIBHOCTh (EPMEHTEPOB 10 OnMoMacce NpH INPUMEHEHHHM OakTepuil B KadecTBe
NPOAYLICHTOB BBILIE, YeM MPH KyJIbTUBHpoBaHMU rprboB (mis Candida 7 r/kr-u, ms Gakrepuit Micrococcus lactis
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22 r/kr'4). DTO CBA3aHO HE TONBKO C BBICOKOH CKOPOCTBIO pocTa OakTEepHil, HO U CO CIIOCOOHOCTBIO OKHCICHHUS
6oJiee MMPOKOTO CHEKTPa yTIIEBOJOB.

B mpousBoicTBE CHMPTHBIX HANMTKOB JPOXOKHA IPEACTAaBISIOT COOOH €IMHCTBEHHBIH INPOMBIIUICHHO
UCTIONb3YEMBIH ITaMM MHKPOOPTaHU3MOB.

[ToMuMo TpOM3BOACTBA NMHMBA M BHHA JAPOXKH MPUMEHSIOT B IPOMBIIUIEHHBIX Maciitabax sl IOJIyYeHUs
TEXHHYECKOTO CIIMpPTa U TIIHMLEPUHA, a TAKXKE B Ka4yecTBE JOOABOK K KOpMaM JJIsl )KUBOTHBIX.

B kauecTBe mpoayneHTOB HCHONB3yIOT Saccharomyces cerevisiae, Candida lipolytica. U3 coenunenwmii
yriieposia JPOXOKH JIydllle BCETO HMCHONB3YIOT T'eKCO3bl, W3 IMOJHCAXapua0B YTHIM3HPYIOT HUHYJIUH M Kpaxmal,
HEKOTOpPbIe MOXKHO KyJbTHBHUPOBATh HA METAHOJE W JTaHOJIE, OPraHMYEeCKUX KUCIOoTaxX. B kadecTBe MCTOYHUKA
a30Ta IPH NPOU3BOJICTBE APOXIKEH NMPUMEHSIOT COJIM aMMOHUS (HUTpATbl, HUTPHUTHI). BONBIIMHCTBO Iposokeit
pacret B rparnnax pH 3,0-8,0, ontimansHas Temmepatypa KynbTuBHpoBaHus 28-30 °C, mpuueM MUBHBIE TPOXKIKH
UMEIOT OoJiee MMPOKUH ONTUMYM TeMmmeparypbl. CIUpTOBOE OpOXKEHHE y APOXOKEH OTIMYAeTCs OT TIIMKONW3a Y
BBICIINX PACTCHHU JHIIh MOCICTHUMH dTamaMu (00pa3yercsl STUIOBBIA CHUPT), YTO OOYCIOBICHO HAJIHIHEM
(epmeHTa IHPYBAT AEKapOOKCHIIAa3hl, KaTAIM3UPYIOIIEH NpeBpalleHne NMUpyBaTa B alleTadbJeTH I, KOTOPBIH 3aTeM
BOCCTAHABIMBACTCS B 3TAHOII.

Itammer S. cerevisiae mompasfessifoTCs HA pachl HU30BOTO UM BEPXOBOro Oposkenusi. K pacam HH30BOrO
OpoXeHUsI OTHOCSAT BUHHBIC W THMBHBIE APOXOKH, K pacaM BEpXOBOTO — CIHPTOBBIE, XyeOonekapHble. Jpoioku
HH30BOT0 OposkeHHs1 GYHKIIMOHUPYIOT B Iipon3BojcTBe npu 6-10 °C, Bepxobie — mpu 14-25 °C. B koH1e OpoxeHus
HHU30BBIE IPOJKKU OCEIAIOT Ha JHO, @ BEPXOBBIE 00PAa3YIOT (IIANKYY.

[Tpu KyJnbTHBHPOBaHUM APOXOIKEH Ha STaHOJE BBIXOA MO Macce coctaBiseT 30%, (depMeHTepbl, UMEIOT
MPOU3BOJUTENBHOCTh Oonbliie B 2-3 pasa, 4eM INpH BhIpallMBaHMM Ha N-ayikaHax. [IpuMeHeHue STaHONA IS
MOYyYeHHsI JPOXOKEBOH OHMOMacChl HE BCTpEYaeT IICHXOJIOTHYECKHX BoO3paxkeHWil. B Uexmm opraHuzoBaHO
npousBoacTBo Ouomaccel C. Utilis ma staHone it NOOABICHWUS B MPOAYKTHl NHUTAHUS YEJIOBEKAa C LEJBIO
YIIYUIICHUS UX OPTAHOJIEITHIECKUX CBOMCTB. JIpOX>KH NCTIONB3YIOT IPH IMPON3BOJICTBE 3PTOCTEPHHA U [3-KapOTHHA.
C TOYKHM 3peHHs NPOU3BOACTBA (hapMaleBTHYECKOI NMPOXYKLIMH HanbOojiee BayKHBI MPOXYLEHTHl pomoB: Aspergil-
lus,Cephalosporium,Fusarium,Penicillum. K 4uciny OCHOBHBIX TPOAYKTOB MeTaboMM3Ma HX OTHOCSTCS
AHTHONOTHKH, OPTaHUYECKHE KUCIIOTHI H ()ePMEHTBHI.

Jnst KyJbTUBUPOBaHHS JPOXOKEH B KayecTBE IMTATEIbHOW CpeAbl NPUMEHSIOT Hepa3BETBIICHHBIC
yrieBooposl ¢ 10-30 yriaepoaHsIME aTOMaMu B MOJIEKYJIE, T.€. )KHIKUE (paKLuK yriIeBOJOPOIOB HEPTH, a TaKKe
MOJIOUHYIO CBIBOPOTKY. | T chiBopoTKH coaepxut 10 kr Oenka u 50 kr nakTo3sl. B Hactosimee BpeMs: paspaborana
apdekTUBHAS TPOMBIINIICHHAs TEXHOJIOTHS TMOJydYeHHss Oelka W3  MOJIOYHOH  CBIBOPOTKH  METOJOM
yIbTpaduIbTPaIMK, KOTOPBIA MPUMEHSETCS ISl OJIYYEHHsI CYyXOro 00€3:KHPEHHOTO MOJIOKA.

XKungkue oTxombl OT 3TOTO NMPOM3BOZCTBA (IEpyMaT) MCHOJIB3YIOTCS Aanee IS BBIPAIMBAHUS KOPMOBBIX
IposxoKer. JIpoxoKu KyIbTHBHPYIOT Ha METaHOJE U dTaHoje. [Ipu Takoi TEXHOJOTHUH IMperapar COIepXuT 56-62%
OEIKOB M 3HAYMTENHFHO MEHbIIEE KOJMYECTBO BPEIHBIX MpUMeceH (NMPOM3BOAHBIX OEH30J1a, AMHUHOKHCIIOT,
AQHOMAJIBHBIX JIMITHJIOB, TOKCHHOB), YeM IIpH BBIPAIIMBAHNH Ha N-mapadHaX He(TH.

JpoXoKH TO COJCP)KaHMWIO TaKUX AMHHOKHCIOT, KakK JIM3WH, TPEOHHWH, BAIMH W JICHIMH 3HAYUTEIHHO
MPEBBIIIAET MHOTHE PACTHTEIbHbIE OCIKH.

BenkoBble npenapaThl U3 APOXKIKEBOH OHOMACCH IPUMEHSIOTCSI B KAY€CTBE MUILEBBIX J0OABOK. DTO IUBHbBIE
W nMiieBsie apoxcoku S. serevisiae, C. arborea, C. ufilis. B CIIIA pa3paGoTana perenTypa MpUroTOBJIEHUS COCHCOK
3 Mmsca uHIeHkH ¢ nobaBneHuemM 25% npoxokeBoro Oenka. B BemukoOputaHuu mpu MPOM3BOJACTBE KOJOAC
OPUMEHSIOT OEJIKOBBIH Mpenapar MykonpotenH. 14 BuaoB aposxokeii Buma Candida npuMeHSIOTCS Ui Y THIN3AINH
MOJIOYHOW CHIBOPOTKM M TMOJTydeHHs Ouomaccel Goraroii Oemkamu u ButamuHamu. Jpoxoku Rhodotorula glutimis
OPUMEHSIOT TPU TMPOW3BOJACTBE MHIINEBOrO M MEAWIMHCKOrO HasHaudeHus. IluBHble mpoxoxu S.carlshergensis
cozepkar He MeHee 48% Oenka, 14 pa3nMYHBIX BUTAMHUHOB M XapaKTEPU3YIOTCS XOpoulel cOamaHCHpOBaHHOCTHIO
M0 HE3aMEHMMBIM aMHHOKHCIJIOTaM, MO3TOMY HIMPOKO NMPUMEHSIOTCS B MEAWIMHE M NHUIIEBOH HMPOMBIIUICHHOCTH
IPH ITPOM3BOCTBE KOJIOAC B KAUECTBE 3aMEHHTEJISI Ka3enHa.

[Tpn mepepaboTke NpoxcKeH B MUIIEBOH OEIOK OHHM IOJBEPraloTcs clieuanbHoW oOpaborke. CHavana
CTEHKHM NHIIEBHIX KJIETOK Pa3pyllaroT (MEXaHWYEeCKUM, IIETOYHBIM, KUCIOTHBIM BO3JCHCTBHEM MM C MOMOUIBIO
CHeLHUaIbHBIX (PEPMEHTOB), Janee 00padaThHIBAIOT TOMOTEHHYIO IPOJOKEBYIO MacCy IMOJXOJSIINM OPraHUYeCKUM
pacTBOpHUTENIEM C LeNbI0 OCBOOOX/ICHHSI OT HHU3KOMOJICKYJISPHBIX IPUMECEH M COMYTCTBYIOIMX OPraHUYeCKUX
BemecTB. Crenyromas cragusi — 00padoTKa pacTBOpaMH IIeNOUeH I pacTBOPEHHs OeTKOB U Auanu3. OUuieHHbIe
C TIOMOIIBIO TAKUX METOJIMYECKHX ITPUEMOB OCJIKHA OCAKAAIOT, BHICYIIMBAIOT M NPUMEHSIOT B MHUIIEBOI TEXHOIOTUH
Y MEMIHHE.

MunenuansHeie TpHOBI 00pa3yroT okoso 1200 anTnOMoTHYecKNx coenmHeHui. Hanbonpmmii nHTEpEC s
KJIMHUYECKON TIPaKTUKW NPEACTABISIOT NEHUIMUIMHBL, 1e(ajoCIOpUHbI, TIpu3eo(yIbBHH, TPUXOTELHH,
¢bymarmwuie u Ap. [IeHHUWUIMHBL CHHTE3UpYIOTCs omnpeneneHHbiMu Buaamu Penizillum (P. chrysogenium,
P. brevicompactum, P. nigricans) u HekotopbiMu Bumamu Aspergillus (A. flavus, A.nidulans). OcHoBHBIM
NPOAYLICHTOM MPH MPOMBIIUICHHOM MOJYYeHHH 3TOro aHTHOMOTHKa sBisercs P. chrysogenium, B mpouecce
KU3HEACSATEIBHOCTH KOTOPOrO 00pa3yloTcs pasnuyuHble (OPMBI IEHHIWUIMHOB, OTIMYAIOUIMECs] CTPOECHHEM
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OOKOBOM dYacTH MOJICKYJBl AaHTHOHMOTHKA, OWOJIOTHYECKOW AaKTHBHOCTBIO H CIIEKTPOM MPOTHBOMHKPOOHOTO
JedcTBuA. BakHeWImMM  MpPOXYNEHTOM  aHTUOMOTHMKOB  1e(alOCTIOPUHOBOTO  psifa, INPHUMEHAEMBIM B
(apmarieBTHUECKOM MpOoMBIUIeHHOCTH, sBistercst Cephalosporium acremonium u aktuHOMHMIIET Streptococcus
clavuligereus (uedanocropun C, niepamunmu C, nedanekcuH, reppannn). B mocnequne romsl moydeHbl HOBbIE
XUMHYECKHE MOTUPHKAIMY T1e(anocnopuHoB (edanapo, nehaTpusut, nedamManaon, eGakCUTUH).

Bonpime 3arpynHeHHs TpH NPOM3BOACTBE AHTHOMOTHKOB Ha OCHOBE MHKPOMHIETOB IPEICTABISET
OuoMacca B BHAE MHLENUS, YTO YCJIOXKHSET KOHCTPYKUMHM OHOPEaKTOpOB W NPUBOAUT K HW3MECHEHHIO
THIPOJUHAMHYECKUX CBOMCTB KYJIBTYpaIbHOM KHUAKOCTH.

B HacTosiiee Bpemsi UCKYCCTBEHHO BBIPAIIMBAIOT 0a3WAMOMUIIETHI, TPHOBI, 00pa3yoliye II0N0BBIE Teja,
6onee 70 cTpaH Kak MUMIEBBIC MPOAYKTHI 1 MEPOBOE MPOU3BOACTBO UX mpeBbimaeT 1,5 muH. 1. [logcunTano, 4ro mo
BBIXOY O€NKa rpuObl KaK CeIbCKOXO3SMCTBEHHBIE KyJIbTYpPBhl BO MHOTO pa3 IIPEBOCXOAAT HPOU3BOACTBO TOBSANHBI
U PBIOOBOJCTBO W HE MMEIOT cebOe KOHKYpeHTOB. OHHM XapaKTepU3yIOTCS HEOOBIYHO OBICTPHIM IO CPaBHEHHIO C
IPYTAMH OpTaHU3MaMH POCTOM IUTOMOBBIX TeN (pacTyT, Kak TpuOsr). ['pubsl — 3T0 moOaBka K OemHOU Oemkom
pacTuTeNpHON THIne. B To ke BpeMs — 3TO HU3KOKAJOPHWHHASA MUIA W MOJXOAWUT MAJOIOABM)KHBIM JIIOJSIM.
I'maBapiMu  mpomsBoamtenmsiMu  TpuboB  sBisttorest CIHIA, Opanmmsa, SAnonwms, Iepmanmsa, Benrpma. B
NPOMBIIUICHHOCTH BbIpamyBaioT 7-10 BuaoB 0a3sMIMOMHLETOB: NIAMIMHBOH JIByXCIIOPOBBIH, LIMHHTAKe,
BOJIbBApHEILIA, BEllIeHKa OOBIKHOBEHHAs, OTICHOK 3UMHUH, YepHbIi Tprodensb U Jp., HapuMep, HIMHHTAKE SBIISETCS
OKCIIOPTHBIM NPOAYKTOM SIMOHMH. BBIpalinBatoT B 3aKphITHIX MOMENICHUIX Ha OMMIKAX C Pa3IMuHbIMU J0OaBKaMH
Y Ha PUCOBOM COJIOME, CMOYEHHOM SKCTPaKTOM U3 60008, mpu Temneparype 20 °C. 113 MUKOPH3HBIX IPUOOB TOJIBKO
4YepHbId Tprodenb KyJIbTUBHPYIOT UCKYCCTBEHHO B IyOOBBIX M OYKOBBHIX polnax. VMimeercs ¢upma, cHaOxaroas
MHUKOPU3HBIMH CaKEHIIAMH XO3SIHCTBA.

BelpanBanne TpHOHMIBI MIAMIMHBOHA (M Op. TpUOOB) SBISETCS CHENUATU3MPOBAHHBIM CTEPUIIBHBIM
MHUKpPOOHOJIOTHIECKUM IIPOM3BOACTBOM M OCYIIECTBISIETCSI Ha 3aBOJax, OOOpPYJOBaHHBIX COBPEMEHHBIMH
OMOTEeXHOJOTHYECKMMHU IpubopaMu M anmaparaMd. B Hamed crpane ©Oosee 80 XO3SIHCTB 3aHHMMaeTcCs
BBIPALIMBAaHUEM O0a3MIMOMHUIIETOB KaK NPOAYKTOB MUTAHWA. 3aBTPAIIHUN J€Hb T'PUOHOM HHIYCTPHHM — 3TO HX
UCTIONb30BaHWE Uil (papMarieBTHUeckux ueneid. Hanpumep, Oenmpiii rpu® o0magaeT  eCTECTBEHHBIM
AHTUXOJIECTEPOJIOBBIM 1 aHTHBHUPYCHBIM JIEHCTBHEM, IpHO mHHTaKe 3QPEKTUBEH IPH JICICHNH THIIEPTOHHH.

Takum  oOpazom, mpoOneMa  HCKYCCTBEHHOTO  pa3BeACHHs  TIpUOOB  SIBISETCS  aKTyalbHOM
OMOTEXHOJIOTUYECKON 3a/iauei, perieHne KOTOPOi MO3BOJIMT YACHIEBUTh W YHPOCTHTh YTHIM3ALHIO OBITOBBIX U
MPOMBIIUICHHBIX OTXO/OB, JaTh IEJbIA PsiJi HY>KHBIX [UISi MEIULMHBI BELIECTB, 0€3 CEpPbE3HBIX 3aTPaT YBEIHYUTH
KOJIMYECTBO OEJKOBBIX MUIIEBBIX MPOAYKTOB JUIS JIFO/ICH U KOPMOB IS CKOTA.

Bopaopocau xak nponynentel bAB, MemieHHee pacTyT, ueM rpuoObl. O01ee conepkanue 0elka B HUX MOXKET
nocturate 40-70%, mpuueM O€JKM TOJNHOLECHHBIE I10 AMHMHOKHCIOTHOMY cocTaBy. [Ipum KynbTHBHpOBaHWH
BOJIOpPOCIIEH MOKHO moiay4nTh B 2-10 pa3 Ooisbllie CyXOro BemIECTBa, YeM IPH KyJIbTHBUPOBAHHM BBICIIHX
pacTeHHid.

Bonopociu, kak rpuObl, JErKO OTAEIAIOTCS OT CyOCTpaTa, COIEpXKaT MEHbIIEe HYKJIEHHOBBIX KHCJIOT B
6uomacce. OT0 (HOTOCHHTE3MPYIOIINE OPTAaHU3MBI, X MOXXHO BBIpaIIMBaTh Kak B (poToOMOpeakTopax, Tak M Ha
yriepozacoaepkammx cyocrparax. [lo Oenky BoZOpociaM HMMEIOT MPEUMYIIECTBO IO CPaBHEHHWIO C BBICIINMHU
pacrenusimu B 6-30 pa3. He menee 100 BHIOB Makpo(HUTHBIX BOJOPOCIEH YIOTPEOISIOT B MHUILY BO BCEX CTpaHaX.
W3 HUX TOTOBSIT MHOTO AMETHYECKUX OJIIOA: caaToB, IPHUIIPaB, KOH(MET, BapeHbs, xkele. JlamuHapus u xjopesia —
caMble TIONYJISIPHbIE CheJOOHBIE 1 KOPMOBBIE BOAOPOCIIH.

K makpoduram, npuMeHsieMbIM B NIy YeJIOBeKa OTHOCSTCS YJbBa, anapusi, nopdupa, poauMeHusi, XoHapyc,
yHIapHs, QypUesUIsipuH, CIIUPYJINHA.

B fInonnu xynsTHBHpOBaHue nop¢upsl 3anumaet 60 000 r akBaTOpHH.

B Hameit crpane u3 4epHOMOPCKUX BOJIOPOCIICH 100BIBAOT (GuiLtohopy I MPOU3BOJCTBA HOJIA, arap-arap
npou3BoIAT U3 aHdenpiu. O0mas no6paa Bomopocueit okono 3 muH. T (KHP, SAmonwms), w3 Hux 2,2 MuH T
KyJIbTHBUPYIOT. CiMpyJinHa JOOBIBaETCS M KyJBTHBUPYETCS B BOJOEMAX, 3TO TPAJANIMOHHBIN NPOAYKT MUTaHUS Ha
tepputopun Mekcuku u LlentpansHoit Adpuku. B Poccun u3 Hee mosy4yaroT BKyCOBBIE M OEIKOBO-BUTaMHHHBIC
Jn00aBKM K OBOIIaM, KOHCEpBaM, coycaM (COIepXHT 9 He3aMEeHMMBIX aMHWHOKHCIOT). buomaccy ximopemns! u
CIMPYJIMHBl TPUMEHSIOT JUIl 3aMEHBl [HUIIEBOTO CHIPbsl IUISl IIPUTOTOBIICHHS IUTATENBHBIX Cpell IpH
KyJIbTUBUPOBAHUH MHUKPOOPIaHU3MOB, KIIETOK PAaCTeHHH W JKMBOTHBIX. XJIOpeia MpeCTaBlsieT WHTEpeC s
CO3JJaHUSI UCKYCCTBEHHBIX JKOJOIMYECKUX CHUCTEM ISl )KHM3HEOOECHEeYEeHHUs] DKHMakel KOCMHUYECKHX KopaOueil.
Crenyer OTMETHTB, YTO HCIIOJIB30BaHHE BOJOpPOCIEH B Ka4eCTBE KOMIIOHEHTOB IMHUILIEBBIX MPOJYKTOB CBS3aHO C
PSAIOM TEXHOJIOTHYECKUX MpoOIeM:

1. HeOOXOMMOCTDh yHNAJICHHUs] KJIETOYHOW CTEHKH JUIsi YMEHBILIEHHS KOJIMYECTBA HelepeBapuBaeMbIX
KOMITOHEHTOB;

2. 00e3KMpHUBaHKE, TaK KaK HEKOTOpPbIE KOMIIOHEHTHI JIMITUAHON (ppakuny NpUAAI0T NPOSYKTY HEHPHUSTHBIN
BKYC;

3. IeTOKCHKaIMsI MTUTMEHTHPOBaHHBIX OEJIKOB.

[oTeHIManbHBIA MPOAYLEHT OMOTEXHOJOTHH L@APCTBA JKUBOTHBIX — MPOCTEHININE W Pa3IWYHBIC TPYIIIBI
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MTOYBEHHBIX OECMO3BOHOYHBIX (JI0XKIEBBIC YSPBH U [Ip.).

XoTs mpocTeiiliMe B HACTOSIIEE BpPEMs HE HCIOIB3YIOTCS B IPOMBIIUICHHOM Macmrabe HH IS
MPOM3BOJCTBA OHOMACCHl, HM JUI1 CHHTE3a OHOJOTMYECKH AaKTHBHBIX BEIIECTB, OHM HApsAy C APYTHMH
MHUKpPOOPTraHM3MaMH HIPAlOT OONBIIYI0 pOJb B OHMONOTMYECKOM OYMCTKE CTOYHBIX BOJ (DapMaleBTHYECKHX
NpeANpUSITHH. DTH MPOLECCH, IUPOKO MPUMEHSIOINECS BO BCEM MHUpE, C TOYKH 3pEHHS MUKPOOWOJIOra, O4eHb
cioxkHbl. CTOYHBIE BOJABI — OTO MHOTOKOMIIOHEHTHAas CMECh pa3jMYHBIX IHUTAaTENbHBIX BEIIECTB U
MHUKpoopranu3moB. Iloatomy mist 00pabOTKM CTOKOB HEOOXOJMMO TakKKe OOJIBIIOE YHWCIO Pa3IMYHBIX
Npe/ICTaBUTeNeH NPOCTEHINNX, KOHKYPUPYIOIIUX B TOTPEOJICHUH MUTATEIbHBIX BEIIECTB.

[pocreiimme OTHOCATCS K YHCIy HETPAIUIIMOHHBIX OOBEKTOB OMOTEXHOJOTMH. B Hacrosiiee Bpems OHU
JWIIb 3aBOCBBIBAIOT ce0C MECTO B HCCIIEIOBATENBCKONH PaboTe M MHKPOOHOIOTHYECKOH MPOMBIIUICHHOCTH Kak
npoxayneatsl BAB. Ilpu 3TOM paimoHanpHEe HCHOIB30BATH CBOOOTHOXKHUBYMIMX NpocTeHmux. OHH SBISIOTCS
B)XHON COCTABHOW YaCTBIO T'€OJIOTMYECKUX IIOPOJ, MOYBBI, IPECHBIX M MOPCKUX BOJ, HEKOTOPBIE NMPOAYLUPYIOT
HEITIOJIA3HBIA MYJIbTH(EPMEHTHBIH KOMILUICKC.

Tpumanocoma cTana ImepBbIM MPOIYLEHTOM NPOTHBOOITYX0JIEBOro mpenapaTta kpynuHa (Poccns, @pannus),
001aJar0IIeT0 MUTOTOKCHYECKUM (P (PEKTOM TP MPSIMOM KOHTAKTE C OITyXOJIBIO.

CeoGonHoKUBYIIUM kryTukoHOcer Astasia longa KynsTHBHUPYIOT IS TIOJNyYEHHS  acCTa3HIIHjA,
00J1a/1a10IIET0 MPOTHBOOITYXOJIEBBIM JICUCTBUEM HE uepe3 IUTOTOKCHYECKWi 3¢ QeKT, a mpu BO3ACHCTBUM Ha
KJIICTOYHOC 3BCHO UMMYHUTETA. DBIJIEHOBEIE MOYKHO paccMaTpuBaTh KaK NEPCIICKTUBHBIC MPOAYIUCHTHI INTMKAHOB U
JIPYTUX T'eTepOIOINCAXaPHUIOB.

Bakneiiniue NpoayleHTHI JeKapCTBEHHOH MPOAYKIMH HAPCTBA )KMBOTHBIX:

Ne Hcnonb3oBaHue B OMOTEXHOJOTHY€CKOM MPOU3BOJACTBE
IpoayuenT
n/n
Bug JlekapcTBEeHHOE CPeACTBO Opran
1. UYenosex OpuTpoIUTapHas Macca sl TeMOTPaHC(y3HH, Kposb
JICWKOLIUTapHas Macca
2. Jlomans, ocen, My AHTHCTAQUIOKOKKOBass  Iuta3Ma,  retepojormyeckue | Kposb

AQHTUTOKCHYECKUE CHIBOPOTKH, INPOTHBOAU(TEpUIiHAS,
MIPOTUBOCTOJIOHAYHAS, CBIBOPOTKH

3. Mapan (u3r00p, | [TaHTOKPUH ITauThI
TSITHUCTBIN OJICHB)

4. Kopoga, sx Wncynun TkaHn  MOMXKEITYyJOYHOU
[MTankpeatnn JKeJIe3bl,
[MapaTupeounnux napaluTOBUIHON
JKeJIe3bl,
TupeoTponux runo¢usa,
I'manmyponunasa CEMEHHUKOB,
Pymanon Xpsiien
5. bapan HopMasibHbIe 3pUTPOLUTHI Il TocTaHOBKH MDA Kposb
6. Koza I'eTeposiornynasi aHTUCBIBOPOTKA K BUPYCY KIIEIIEBOIO Kposs
sHIedannuTa
7. CBUHBs [Tencun Crnusucras sxenyKa
WHucynun
8. Kpommx JluarHocTuueckue CbIBOPOTKH Kposb
HoBopoxxaeHHbli BaknyHa npoTuB GemeHCTBa Cpena 1y pa3sMHOXKEHUS
KPOJHUOHOK BUpYyCa
9. Kypuna JInzouum benkosas ¢bpaxnus,
Jlenutnx JKEIITKA SIUI
10. 3men AHTHUTOKCHYECKHE CBIBOPOTKH (aHTH-3(a, aHTU-TIOP3a) AHTHUreHbI
MMMYHU3aIUH
11. [Tuensr ITuenuHbIi 71 TkaHp OPIOUTHBIX KeJe3
12. CKOpIHUOHEI AHTHUTOKCHUECKAs CBIBOPOTKA fhi

BoJIBIIMHCTBO HCIIOIB3YEMBIX B OMOTEXHOJIOTMH MPOAYLEHTOB 110 OTHOLIEHUIO K TEMIIEpaType SBISIOTCS
Me30(MIIaMH: MX POCT M Pa3BUTHE NMPOUCXOAMT Ipu Temmeparype 25-37°C. IlcuxpoduinbHble MUKPOOPTaHU3MbI
pactyT npu Temniepatype 0-15°C, u repmoduisl — ipu Temreparype 60-80°C. Bee nepeuncieHHble IPpyIITbl HMEIOT
NpoMeXyTouHble (GOpMBL. [yt OHOCHHTETHYECKHX MPOLECCOB B IPOMBIIUIEHHOM HPOM3BOJICTBE >KENATEIbHO
WCITIONB30BaTh TepMO(UIbHBIE MUKpoopraHusmsl. OtaenpHble TepModuiasl pactyt mpu 110°C, a B moaBOgHBIX
BBIOpOCaxX CBEPXTOPSYMX HCTOYHHKOB OONBIINX OKCAHWYECKHX TIyOWH HaWIeHBl MHKPOOPTaHHU3MEI,
passuBaromuecs mpu t 300°C u mox JaBieHUEM.

Cpemn  TepMOGWIOB OOHapyXEHBl IIEHHBIE IPOAYIEHTH CHHPTOB, AaMHHOKHCIOT, (EPMEHTOB,
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MOJICKYJISIpHOTO Bojopona. CKOpoCTh pocTa W MeTaboiau4ecKkas aKTUBHOCTh y HHX BBINIE, YeM Yy Me30(UILIOB.
depMeHThl, CHHTE3UpYyeMbIe TepMo(dHIaMi (IIPOTeasbl), IMEIOT BHICOKYIO YCTOWYMBOCTH K HAIPEBAHUIO, ACHCTBHIO
OKHCIIUTENeH, IEeTepreHTOB W IPYrHX HeOJaronpHATHBIM YCIOBHAM. lIpuMeHeHMe TepMO(QWIOB B MHKPOOHOI
OGuoTexHOJIOTHH (MPOYIIEHTH TpoTea3 Thermus aquaticus u T. caldophilus) mosBossier cHU3UTH 3aTparsl Ha
CTEPWIM3AIMIO IPOMBIIUICHHOTO OOOPYZOBaHUS M Ha CHUCTEMBl OXJIKACHHS OHOPEaKTOpOB. JTO MO3BOJIUT
NPUMEHSTH (pepMEHTEPHI 0€3 IPOMO3/IKHUX TEIUIOOOMEHHBIX YCTPOMCTB U YIPOCTHTh HX KOHCTPYKIIMIO.

B MHKpOOHOIOTHUECKOM CHHTE3€ I KaXIOW KyJIbTYypbl MHKPOOPTaHH3MOB €CTh ONTUMYM, MUHUMYM H
MakcuMyM PH. BosibIIMHCTBO MHKpOOpPraHM3MOB Jiydmie Bcero pasBuBaercs npu pH 7,0 (HeiirpanbHas cpena).
Anmno(MIbHBIM MUKPOOPraHu3MaM (HEKOTOpBIE POJOKH, TIIECEHH) HEOOX0ANMO UMETh BOJIOPOAHBIN MOKA3aTellb
cpensl 1,5-4,5, 6a3o¢unsaeiM — pH 8,5-9,5.

Annpodunsasie Gopmer He pactyT nipu PH Beimie 5,0-5,5, Thiobacillus ferrooxidans Berpeuaercs B maxTHBIX
BOJIaX MECTOPOXKIICHUH CynbPUIHBIX MuHEpanoB (PH nHorma mensme 1,0). AnkanodmisHble 6aKTepUn PacTyT MpH
pH 6osee 10 (aexortopsie Gaktepuu poxa Bacillus), pasmaratomue Mo4eBUHY 1O aMMHaka. B MpOMBIIIIEHHOCTH
NPEIIOYTUTENbHeS IPUMEHAT aluA0(UIbHBIE IITAMMBI, TaK KaK IIOCTOPOHHSA MHUKpPOQIIOpa B TaKUX cyOcTparax
norubaeT U YMEHBIIAIOTCS CPEACTBA, IPUMEHSAEMBIE JUIS CTEPUIIH3ALIIH.

OpuuM U3 (akTOpoB, OrpaHUYMBAIOIIMX POCT MUKPOOPTraHM3MOB, SBIISIETCS BBICOKOE OCMOTHYECKOE
nasieHue cpesbl. K ocMOGIIBHBIM BHAAM OTHOCSTCSI HEKOTOPBIE APOsoKH (Xeromyces bisporus) i MutiennasibHbie
rpuOBI, OHM MOTYT pacTH Ha cyOcTparax, conepxarunx 20% caxapa u Ooiee.

B Hacrosiiee Bpemst 0co0yI0 3HaUMMOCTD JUIsl IPOU3BOJICTBA (papMalieBTHUECKOi NPOIYKIUH IPHOOpETaoT
UCCJIEJIOBAaHUSl IIPOLIECCOB IEPECTPOMKH TI'eHETHYECKUX IPOrpaMM KIETOK MpPOJIYLEHTOB B HAalpaBiICHUH
YBEJINMYCHUA CKOPOCTHU 6I/IOCI/IHTe3a LCJICBBIX NPOAYKTOB U KOHBECPCUHN MMUTaTEILHON Cp€abl METOAaMU COBpeMeHHOﬁ
TCHETHKH.

Xon padorsi:
1. 3anonHuTE TAOIMIY M OTBETHTE HA BOIPOCHL.

Tun Oo6mas [IpoMblIIEHHO 3HAYUMBIE [Ipumeps! ucmoap30BaHUSA /
MIPOJIyLICHTa XapaKTEepUCTHKA TIPEACTABUTENN MI0Ty4aeMble MeTabOIHUTHI
OakTepun 1

2
rpUOBI 1

2
BOJIOPOCIH 1

2

2. Kako#t MeTo/1 KyJIbTUBUPOBaHHSI MUKPOOHOOOBEKTOB SIBJISIETCS HANOO0JIee TEXHOIOTHUHBIM?

3. Kakoif Tun nepeMemnBaHus HCIOIb3YIOT IPH KYJIbTHBUPOBAHUH KUBOTHBIX M PACTUTENIFHBIX KIETOK, ITO4eMy?
3. KakuM MeTO0ZI0M OCYIIECTBIISIIOT CTEPHIIM3ALINIO TEXHOJIOTHUECKHUX I'a30BbIX Cpea st pepMeHTepa’?

4. B yem 3akimovaeTcs OCHOBHAsI CII0XKHOCTb ITPH CTEPHUIIN3ALMA MHOTOKOMITIOHEHTHBIX ITUTATEIbHBIX CPeJl M KAKUM
00pa3oM ee IIPeoa0IIeBaOT?

Jlabopamopuasa paboma Ne2

OcHoBBI OpraHusanuuu OMOTEXHOJIOTHIECKOT0 NMPOU3BOACTBA JEKAPCTBCHHBLIX CPEACTB
Hean padoTsi: M3yunTs 3Tarbsl OMOTEXHOIOTHYECKOTO MPOU3BO/ICTBA JIEKAPCTBEHHBIX CPE/ICTB.
Teopernueckne  cBegenus. OddexTuBHOCTH  MPOM3BOACTBA  (DapMAIEBTHYECKOM  MPOIYKIUH

OMOTEXHOJIOTUYECKMMH METOJAMH 3aBHCHT OT BCEX CJIaraeMbIX W OOINEro MaTepHaJbHOTO M SHEPTETHYECKOTO
Gamanca. [Ipm 3TOM cieqyeT NMOMHHTB, YTO B OHMOTEXHOJOTMH €CTh JIBA AKTHBHBIX IPEACTABUTEIS CPEICTB
MIPOM3BOJICTBA M MEKAY HUMHM CYIIECTBYET B3aUMOBIHUSIHNE. JIeHCTBUTEIHHO, UM BBIIIE TEMIT (PyHKIIHOHUPOBAHNUS
6mooOBeKTa, TeM OoJiee BBICOKHE TPEOOBAaHUS MPEABABILIOTCS K allapaTypHOMY O(OPMIIEHHIO MPOIECCOB C €ro
ucrnonp3oBaHueM. HeoOxoamma omTuMmu3amus Kak OnooOBeKTa, TaKk W TPOIECCOB W  ammapaToB
OMOTEXHOIOTHIECKHUX TTPON3BOICTB.
OOmas TeXHOJIOTHIECKast CXeMa IPOHU3BOJICTBA BKIIIOYAET:

®  [OATOTOBKY IIOCEBHOI'O MaTepHala WIN WHOKYJISITA, KyJa BXOAUT Psijl OTAIOB, HAYMHAS OT 3aceBa IPOOUPOK
M Ka4aJIOK K0J0 /10 IpOBEICHUs BEIpallMBaHMs B 3aCEBHOM (pepMeHTepe;

®  [OATOTOBKY IHUTATENLHOM Cpeapl Uil NPOW3BOJCTBEHHOTO (epMEeHTepa, KOTOpas BKIIOYAeT BBIOOp M
peanus3alyio pelenTypsl CpeAbl, a TaKXKe CTEPUIIN3ALUI0, FapaHTHPYIOUIYI0 COXPAaHHOCTb BCEX IIACTUYECKHUX U
SHEPreTU4eCKUX KOMIOHEHTOB B HCXOJAHOM KOJIMYECTBE U KAUECTBE;

®  TIOATOTOBKY (pepMEHTAIIMOHHOTO 000pYIOBAaHMUS, TapaHTHPYIOMIETO COXPAHHOCTh OT IOMAJAaHUS B TPOLECC
KOHTaMHUHAIIMOHHON (JIOPEI,

e craguio OMOCHMHTE3a, TJ€ B MAaKCHUMAaJbHON CTENEHHW HCIOIB3YIOTCS BO3MOXHOCTH OHOOOBEKTa I
MOJyYEeHHs JICKapCTBEHHOTO Hadaja, KOTOPOE HAKAIJIMBACTCS BHYTPH KICTKH WIH JK€ CEKpeTHpyeTcs B
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KYJIBTYPaIBHYIO CPEmy;

®  CTaaWIO KOHIIEHTPHUPOBAHISL, OJHOBPEMEHHO NpeAHAa3HAUCHHYIO U JJIS YAaJeHHs OaiacTa;

®  CTAAMIO OYHCTKH, pealn3yeMylo 3a CYeT MOBTOpa pAda ONHOTHITHBIX OIEpalldii MM ke 3a cdeT Habopa
Pa3IMYHBIX MpenapaTHBHBIX IPUEMOB ITOBBIIICHUS YASIFHONW cIen()UIeCKOil aKTHBHOCTH JIEKAPCTBEHHOTO HaJala
(ynpTpaduiabTpariys, SIKCTPAKIHS, COPOIUs, KPUCTAILTU3AIINS);

. CTaJIUIO MOJTyYCHUsI KOHCUHOW CYOCTAHIIMH WJIM TOTOBOM JICKAPCTBEHHOU (hOPMBI C MOCIICTYFOIIIUMHU
orepanusaMu pac(pacoBKU U YITAKOBKU.

Xoa padoTthI:
M3y4uTh 0OIIYIO0 TEXHOJOTHYECKYIO CXEMY MTPOU3BOJICTBRA.
PaccMmoTpeTh OTHeNbHBIE ATAITB IPOM3BOCTBA U IIPOOIEMBI, BOSHUKAIOIIHE Ha Ka)KIOM H3 3TaIloB.
BrecTn B pabo4yto TeTpaap TEXHOIOTHIECKYIO CXeMY OMOTEXHOIOTHIECKOTO ITPOU3BOICTBA.
[IpuBecT mpuMeps! IEKaPCTBEHHBIX CPEACTB, MOy9aeMbIX METOAAMH ONOTEXHOJIOTHH.
BHecTH mpakTHYecKue MPeAIoKEeHUS TI0 YCOBEPIICHCTBOBAHHIO MPOIEcca OMOTEXHOIOTHIECKOTO
TIPOM3BOJICTBA.

agrwnE

Jlabopamopnas paooma Ne3

MeTO)]LI KYJbTUBUPOBAHUSA IIPOAYUECHTOB

Heab padoThli: M3y4uTs METOABI KyIbTHBUPOBAHUS IPOIYIICHTOB.

Teopernueckue cBenenus. LleHTpanbHbIi 3Tan (apManeBTHUECKOro Mpon3BoAcTBa — depmenTanus. [log
(hepMeHTanMEH MOHMMAIOT BCIO COBOKYIHOCTH ITOCIICOBATEIBHBIX OMEPALM OT BHECEHHS B IMHUTATENIBHYIO Cpely
MIOCEBHOTO Marepuana (MHOKYJATa) 0 3aBEPIICHHUS INpOIecca PoCTa MM OMOCHHTE3a OMOIOTHYECKH AKTHBHBIX
BelecTB. B ocHOBe mpomecca GepMeHTanny JIEKUT KyJIbTHBUPOBAHHE MIPOLYLICHTOB, T.€. BRIPAIIUBAHUE KYJIbTYPbI
MHUKpPOOPIaHM3MOB, KJIETOK BBICIINX PACTCHHUH MM TIECHEBBIX TPHOOB.

KynpTypa MUKPOOPraHU3MOB — 3TO MOMYJIALNS MUKPOOPTaHU3MOB, BEIpallliBaeMasi B IUTAaTEIbHON cpenie U
HaXOJAIIasACsA B CTQJAMU Pa3MHOXEHMS WM 3aKOH4YMBIIAs ero. IIpu mpomsBoxacTse jexapcTB U BAJ] npumensorces
CJEyIOIINE METO/Ibl KYJIbTUBUPOBAHUS.

MeTtobl KyIbTUBUPOBaHUS

/

IToBepxHOCTHOE ['mybunHOE
Ha sxuaxmx TBeprodasHoe HETIPepBIBHOE HNEepUOJIMUECKOE  MOJYHEIPEPhIBHOE
MUTATENBHBIX (2-3 c™ TomnmmHa
cpenax cJ10s1)
C TIOATIUT- OTBEMHO-
KoM JIOJIMBOYHOE
C TAITH30M

TBepnodasnast moBepxHOCTHAs _(epMEHTALUs OCYIIECTBISETCS HAa YBJIAQKHEHHOW, ChIMydeW WM
nactooOpa3HoOi cpene. Poct mpoxyleHTa NPOMCXOAMT Ha IOBEPXHOCTH TBEPIBIX YAaCTHI, a TAaKXKe B IOpax,
3aMOJIHEHHBIX BOJOH WM BO3AyXoM. [lepememnBaHMe HE IOIyCKAaeTCs, €CNIU KyJIbTUBHUPYIOTCS MHKPOMMIIETHI.
THNUYHBIM TPUMEpPOM SIBISIETCS MNPUTOTOBICHHWE CHJIOCAa WM KOMIIOCTa B Ky4aX. YIpaBJsieMbIil Iporiecc
TBeproda3Hoil hepMeHTAIIM UMEET MECTO IIPH MPOU3BOJCTBE (HEPMEHTOB C IIOMOIIHI0O MUKPOMHIIETOB.

Jlj1s TOBEepXHOCTHOTO KYJBTHBHPOBAHUS Ha TBEPIBIX CPEAax MPUMEHSIOT CBEKIOBHYHBINA MIM BUHOTPAIHBIN
KOM, 3€PHOBYIO IIENyXy, MIIIEHNYHBIE WK PUCOBBIE OTPYOH, K KOTOPHIM JTOOABIISIOTCS PAa3IMYHbIE MUTATEIHHBIC
BemecTBa. OnrTumanbHass BIaXHOCTH cybctpata 40-70%. Crepunmsamus OCYIIECTBIACTCS IyTeM INPSMOTO
BBEJICHUSI Mapa B Cpely NpH nepememnBaHuU. Eciu yBlaKHEHHE NPOBOJAT MOAKHCIECHHBIMHM PAacTBOPAMHU, TO
crepwimzanus npoucxout 15-20 muH. ipu 95 °C. O6ecneuenne Oz 3aTpyIHIETCS ¢ YBEINYEHHEM cJiosi cyOcTpara,
MO3TOMY IS KaXXIO0To IITaMMa WM TPOW3BOJCTBA CBOEOOpa3Has TOJIIMHA CJIOS IUTaTeNbHOW cpenpl. [lpm
BBIPALIMBAaHUN MMIEIUAIBHBIX TPUOOB IEpeMelIMBaHUE HE AoIlyckaercsa. lIpu TBepmoda3HOW NOBEPXHOCTHOM
(epmeHTaIMM OYEHb OOJBIIAs MpobIeMa - OoAep )KaHUe IIOCTOSIHHON TeMIepaTypsl BO BceM 00beMe MUTaTeIbHON
cpenbl. Hanpumep, Temneparypa KOMIIOCTOB YBEIIMUUBAETCS OT IIOBEPXHOCTH K TTyOMHHBIM CIIOSIM.

Kunernka pocta mOmymsnMyd Ha MOBEPXHOCTH (IUIEHKE) OTIMYAETCS OT TIIIyOMHHBIX ycioBuid. llpnm
TBep10(pa3HOM KyJITHBHPOBAHNHU B Ha4aje pPOCTa KyJIbTypHl, KOTZIAa B Cpelle OTCYTCTBYET IPaHeHT KOHIIEHTPAIH
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cyOcTpaTa, Bce KIETKH B KOJOHHM MOTYT PAacTH ¢ MaKCHMAaIbHOHN ISl TAHHOM CPEAbl YAEIbHOW CKOPOCTBIO POCTa,
T.€. TI0 9KCIIOHEHIIMAIEHOMY 3aKOHY. B meHTpanpHON dacTu cyOcTpaTa pocT KJIETOK JTUMHUTHPOBaH aupdysueil u,
TaKkuM 00pa3oM, OmoMacca pacTeT ¢ MaKCHMAaJIbHOW YAENbHOW CKOPOCTBIO JIMIIb HA MOBEPXHOCTH IMHTATEIbHOMN
Cpenpbl.

VYnpapnsieMblii  Tporiecc  TBepAO0(a3HOrO  MOBEPXHOCTHOTO  KyJIBTHBUPOBAHUS — NPHUMEHSETCS  NpHU
MPOU3BOJICTBE YH3UMATHUECKHX JICKAPCTBEHHBIX MPEIapaToB.

IIpumep: npoussoocmeo amunorumuyeckux gepmenmos. B xauecmee numamenvholl cpedvl UCHONIL3YIOM
nuienuunvle ompyou. Cmepunu308annyl0 NUMAmenvHylo cpedy nocie 3acesa COOMBEMCMEYIOueco Wmamma
MUKpOMUYema pacnpeodeisiom no Kiogemam u mpaHCHOpmupyiom 6 pacmuibhvle Kamepbl, 20e n000epIHCUsaemcs
onpeoenennas memMnepamypa u 6ANCHOCMb 8030yXa, A Makice obecnevusaemcs 6eHMmuIAYus 60016 NOGEPXHOCHU
cybcmpama c yenvio a’3payuu.

Jns Aspergillus awamori kax npodyyenma amunas pasauuarom 3 cmaouu svipawusanus Kyiomypol: 1) Pocm
00 Hauana npopacmanus konuoun (1 - 32° - 38°C, 100% enasxcnocme 6030yxa); 2) Cmadusi UHMEHCUBHO20
npupocma dbuomaccel npu t 27°C; 3) Ha mpemveti cmaouu npexpawarom nooady 8 xamepy KOHOUYUOHUPOBAHHO20
6030yxa. Obwas npoodoaxcumenvHocme npoyecca 42 uaca. CyujecmseHHbIM HeOOCMAMKOM 31020 Memood
A6Aemca  Haaudue OONbUUX NPOU3EGOOCHEEHHBIX Nlowadel, mpyOHOCMb AGMOMAMU3AYUY MEXHOI0SUYECKO20
npoyecca. B nacmosuwee spema paspabomarnvl munsvl MeXaHu3upOBAHHbIX PACMUMENbHBIX YCMAHOBOK, KOMOpble 8
mou un UHOU Mepe YCMpauAiom YKA3auHuvle HeOOCmamxu Kiogemnozo cnocoda. Ilpumensiom evipawjusanue
ouomaccyl MUKpOMUYEMO8 HA CNeYUalbHbIX JOMKAX, YCMAHOGICHHBIX HA OBUNCYWEMCA Mpancnopmepe, npuiem
Kax#cOwlll 10MOK uMeem CneyuanbHblil 030yX0600 U 8OPOULUMEND.

nyOunHas depMeHTanus xapakTepu3yercs MPUCYTCTBUEM KIETOK BO B3BEIICHHOM COCTOSIHHH. B ycrmoBusix
nabopaTopu B KoJ0bI, 00beMoM 50-250 HanMMBarOT XHUIAKYIO MUTATEIBHYIO CPEAy, B KOTOPYIO 3aCEBAIOT YHCTYIO
KyJIbTypy (M3 aMITyJl MK KOJIOBI), 3aTEM €€ IOMENIAIOT Ha CyTKU B TEPMOCTAT C ONPEISIICHHON TEMIIepaTypoH, e
OHA pacTeT MW Pa3MHOXaeTcs. A’pOOHBIE MPOYIEHTH BBIPAIIMBAIOT B CIELHAIBHBIX KOJOAX Ha KadaJlkax B
TepMoKamepe. BoT 3ToT npuMep SBISIETCS IEPUOJMYECKUM TTTyOUHHBIM KyJIbTHBHPOBAHUEM, T.€. POCT MPOIYILIEHTa
OCYIIECTBIISICTCS B 3aKPBITOH crcTeMe (0OMEH razamH, TEIJIOM), HO NMUTATeNbHAs Cpela M IOCEBHOW MaTepHhai He
BBOJIAITCS B IIPOIIECCE POCTa MTPOIYLIECHTA.

[pu nepuoauyeckoM KyJIbTHBUPOBAHUH BBIJCISIOT HECKOJIBKO ()a3 B Pa3BUTHHU KYJIBTYPBI.

1. JlarentHas ¢daza. KynbTypa MUKpOOpPraHM3MOB OCBaUBaeT NMHUTATEIBHYIO CPEAy, 3aMETHOTO YBEIHMUYCHUS
YHCIla KJIETOK He MPOMCXOMUT. B 3TOT mepuon nepecrpanBaeTcsi METa0ONM3M KIETKH, CHHTE3UPYIOTCS (DepMEHTHI,
HEOoOXOANMBIE JIsl UCTIOJIb30BAHMSI HOBBIX CyOCTPaTOB, aKTHBHPYETCsl OMOCHHTE3 Oelika.

2. da3za IKCIOHEHIMAIBLHOTO POCTa XapaKTepU3yeTcs OBICTPHIM HAKOIUIEHHEM OHOMAacChl U IMPOAYKTOB
metabonu3ma. [Ipu 3ToM 3armac MUTAaTENbHBIX BEIIECTB B CPEJC B ONTUMAIbHOW KOHIIEHTPAWH, YBEIMUCHUE YUCIIa
KJIETOK IPOIIOPIIMOHAILHO BPEMEHH, T.€. TMHEHHBIN POCT KYJIBTYPHI.

3. ®a3za 3ameIeHHs pocTa — 3TO HEMPOIOJDKUTENBHBIM IEpPHOJl, B TEUEHHE KOTOPOr0 CKOPOCTh pocTa
KyJIbTYypbl CHIDKAETCS, YTO CBA3aHO C HAKOIJIGHMEM TOKCHYECKHX IPOIYKTOB MeTaboiM3Ma M pacXxOAOBaHHUEM
MUTATEIbHBIX BEIIECTB CPEIIBI.

4. CraumonapHas ()aza — 3TO CKOPOCTb INIPHPOCTa OMOMAcChHl IMOJIHOCTHIO KOMIIEHCHPYETCS CKOPOCTBIO
rubey U IU3Kca KIETOK.

5. ®aza oTMHpaHUsl KyJIbTYPbl — XapakTepH3yeTcsl OJIHBIM HCTOIIEHHEM CyOCcTpara, HaKOIJIGHUEM BEIECTB,
MHTHOMPYIOIINX POCT, CKOPOCTh NIPUPOCTa OMOMACCHI PABHO HYJIIO.

[Tpu npou3BOJCTBE JIEKAPCTBEHHBIX MPENApaToOB BAXKHYIO POJIb UrpaeT ytodas daza. Tak, npu MpoU3BOJCTBE
MEePBUYHBIX METa0OJMTOB BAXKHO COKpAIIEHUE 0 MUHMMYMa JIATEHTHOW (ha3bl M yBEIMYEHHE IKCIIOHEHINAIBHOI
¢aszbl. [IpofOKUTENBHOCTD JIATEHTHOW (ha3bl 3aBUCHT OT COCTaBa IMTATENILHOM Cpeabl, BO3pacTta U MAaccChl
MHOKYyJIsITa. [lepeHoc KJIETOK W3 OJHOM Cpeabl B JAPYyTylo, Pe3Koe M3MEHEHHE YCIOBHH IpH MacluTaObupoBaHUH
MOXET OKa3blBaTh Ha TMPOAYLIEHT pa3HOCTOPOHHee BozieicTBHe. CHCTEMBl KOHTPOIS W PETYISLUH
(epMEHTAaTUBHOI AaKTUBHOCTH BKJIIOYAIOT W aJaNTallMOHHBIE MEXaHW3M, T.€., CTAJKUBasChb C HOBBIMH
MUTATEIbHBIMH BEIIECTBAMH, KIIETKH HAUMHAIOT YCBaWBATh MX TOJIBKO IT0CIIE CHHTE3a (DepMEHTOB.

brorexHomornueckn ILeHHbIE NPOIYKTHl CHHTE3HPYIOTCS B OKCIIOHEHIMAIbHOM (aze (HyKICOTHIHI,
(epMeHTBI, BUTAMHUHBI — MEPBUYHBIE METaOONUTHI). B cramuonapHoil ¢asze u (aze OTMHpaHUS CHHTE3UPYIOTCS
BTOPHYHBIE METAOOIUTHI - aHTHOMOTHKH, KpacsIIUe BEIIeCTBA.

Ilpu HenpepbIBHOM KYJbTHBUPOBAHHH MPOILECC IOCTOSHHO MPOTEKAET B IKCIIOHEHIMANbHON (ase, Her
cMeHbl (a3 pa3BUTHS KyJIbTYpBbl, KaK MPH MEPUOIMIECKOM KYJIbTHBUPOBAHUH (MOXHO CPaBHUTH C OpaHXepeei, rae
BereTalysi M IUIOJIOHOLICHUE PAcTeHUi HIEeT B TeueHHe BCero roja). MoXKHO cKaszaTh, YTO MPH HENPEPbIBHOM
KyJIbTUBUPOBAHUH JKH3HEACATEILHOCTh KYJBTYPbI IPOJIEBACTCS 33 CUET MOCTOSHHOW MOJa4yM MUTATENILHOM Cpelibl
1 0TOOpa KyJIbTYpajbHOM )KUIKOCTH, BMECTE C KOTOPOH U3 peakTopa yIalsioTCsl U TOKCHY eCKHe METaOOJIUTHI.

HenpepsIBHOE KyJIBbTHBUPOBAHHE MOXKET OCYILECTBIATHCS B YCIOBHAX KPYHMHOTOHHa)KHOTO IPOM3BOJACTBA B
KackaJle peakTopoB. BriepBrie maHHBIN MeTo OblT puMeHeH B 1915 roay npu npousBoactse cnupta B 1940 rony —
JUISL TIOJTyYEHUs alleTOHa.

HenpepbIBHBIA Tpoliecc MOXXKHO HCIHOJIB30BaTh B NMpou3BoacTBe BAB, ecnu KyibTypa NpH IJIHTEIHLHOM
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BBIPALIMBAHUH HE TEPSIET CIOCOOHOCTH K CHHTE3Y, T.€. TCHETHYCCKH YCTONYMBA M OXHOPOAHA.

s mrramma Brechibacterium flavium (mpomsBomcTBo nm3nHa) skoHOMHYECKas S(GPEKTHBHOCTH MPH
HEIPEPHIBHOM PEXKUME B 6 pa3 BBIIIC, YEM [PH MIEPHOAMIECCKOM KyJIbTHBHPOBAHHUH.

Xapaktepusysi HEIPEPHIBHOE KyJIbTHBHPOBAaHHE, HAJO OTMETHTB, YTO BBICOKAs MPOAYKTHBHOCTH IpOLECCa
MOKET OBITh JOCTUTHYTa NpH OousblieM 3HadeHuu D (ckopocTu pa3GaBiicHHs), a 9TO MOXET ObITh CBSI3aHO C
BBIHOCOM HEYTHIM3UPOBAHHOTO cyOcTpara. [109TOMY MaHHBIA METOJ JAJIEKO HE BCErJa MOXKHO MPUMEHSATH,
HaIpuMep, B MPOU3BOJICTBE AHTUOMOTHKOB U JPYTUX MPENapaToB MEAUIMHCKOIO Ha3HAYEHHUS.

Xoa padoTbI:

1. N3y4uTh METOIBI KYJIbTHBHPOBAHUS OHOOOBEKTOB.
2. PaccmoTpeTs penMyIecTBa 1 HEAOCTATKH KaXI0TO METOa.
3. [lepepucoBaTh cxeMy METOJIOB B TETPab.
4, 3amoHUTH TabIHILY
Meron [IpenmymectBa 1 chepbl IPUMEHEHUS Henocratku
KyJIETUBHPOBAHUS
OHOOOBEKTOB
1.
5. BHecTn mpakTHdYecKkue IpeaIoKeHHS TI0 YCOBEPIIICHCTBOBAHHUIO IIPOIIECCA KYJIETHBUPOBAHNUS
0HO000BEKTOB.

Jlabopamopuas paboma Ned

IIpuHUIMI KOHCTPYKIUM OHOPEaAKTOPOB

Lean padorsi: V3yunts npuHImn paboThl 1 KOHCTPYKLUIO OHOpeakTopa.

Teopernyeckue cBegeHusi. B NpOMBIIIIEHHOM NPOU3BOJCTBE (papMaleBTUUECKON MPOAYKIMH OCHOBHOM
MPOU3BOIUTEIBHON CHIION fABISieTCA INTaMM-TIPOAYLEHT, MO3TOMY CTaausi KyJbTHUBHPOBAHUS B CHEIMATIbHBIX
OuopeakTopax Win pepMeHTEpax ABJIAETCS LEHTPAIBHBIM 3TAIlOM ITPOMBIIUIEHHOTO IIPOU3BOJICTBA.

[MpuHIMT rTyOMHHOTO KyJBTHBUPOBAHUS MOMYJISIIMHA MHUKPOOPTAHU3MOB B a3pOOHBIX YCIOBHAX COCTOUT B
MOCTOSIHHOM IPUTOKE B (pepMeHTalHOHHYI0 cpeny ucrtounnka O — BO3[yXa IPH MHTEHCHBHOM IEepEeMEIINBaHUU
MUTaTeNbHOU cpenbl. Ilpu nmpoekTupoBaHuH (GEpMEHTEPOB YUHTHIBAIOTCS KHHETHICCKAE OCOOCHHOCTH IIOIYIISALINH,
a He OTHCIHHBIX KIICTOK.

KoncTpykumss OHOpPeakTOpoB B IPOMBIIUIGHHOW OHOTEXHONOTHH JOJDKHA YYHUTHIBATH — IIPOILIECCHI
Maccomnepenayn, T.c. OOMEHa BEUIECTB MEXAY Pa3MIHBIMH (pa3amMu (MEXIy KICTKOH W JKUAKON MUTATeIbHOW
cpenoit). [ToaToMy BakHOW COCTaBHOM YAacCThIO peakTOpa SBISETCS CHCTEMa IEpEeMEIINBAHMSA, CITyXKaIlas s
oOecrieyeHNs OJTHOPOJHBIX YCIOBUI B anmapare.

[lepemernBanye sIBISE€TCS OIHUM U3 OCHOBHBIX (DAKTOPOB, ONPENENSIOMINX TUIPOJANHAMHUYECKYIO
o0ctanoBKky B (epmentepe. C yBeIMUYCHHEM €ro HHTCHCHBHOCTH BO3PACcTalOT CKOPOCTH MAaccoOoOMeHa u
MPOMCXOJUT PABHOMEPHOE paclpeiesieHHe 0 BCeMy OOBEMYy NHTATENbHBIX BEIIECTB, BO3PACTae€T CKOPOCTH
OMOXMMHUYECKMX pPEaKUHUH B KJIETKaX MHKPOOPTaHM3MOB BCJIEICTBHE OTCYTCTBHUS JHUMHUTHPYIOMIHMX (AKTOPOB.
OnHaKko, uYpe3MepHOe YBEIMYEHHWE WHTEHCHBHOCTH MNEPEMEIIMBAHUS MOXXET OBITh CBSI3aHO C MEXaHHYECKHM
BO3ACUCTBHEM Ha KIETKY.

[Ipu mpou3BOICTBE JIEKAPCTB OMOTEXHOJIOTHIECKIMHI METOIaMH HCIIONB3YIOT adpoOHBIe KYIBTYpHI. [loaToMy
KOHCTPYKIUS PEaKTOPOB MpPEAyCMaTPHBAET HAIMYHE Y3JIO0B a3PHPOBAHUS C TEM, YTOOBI oOecreunTs nepeHoc O u3
ra30BOH B JKUJAKYIO cpely U Jajiee K KIIETKaM B KOJMYECTBAX, ONTHMAJIBHBIX U JaHHOTO ITaMMa B JTaHHOU (asze
pocra.

s aspanuy KyJIbTYpalibHOM CpeIbl HCIOJIB3YIOT BO3AYX, HMITH BO3IYX, oO0orameHHb O2, peske — KHCIOPO/I.
B xone metabonuueckux npoiieccos oopasyercst CO», moanexaiiui yaaacHHuo.

Yempoiicmeo ¢hepmenmepa

DepmeHTEp MpeACTaBIsfeT co00i TepMETHUECKYIO IMINHAPUICCKYIO eMKOCTh CO C(EpHIECKON KPBIIIKONH 1
maumem. O6beM anmapara MoxeT 6b1Th o1 0,01 1o 100 M3, Jlyummnii MaTepuan s U3rOTOBIEHUS (epMEHTEpa —
HeprKaBeIoIas CTajb.

depMmeHTep CHaOXKEH TEPMOCTATHPYIOIINM, TEPEMEINBAIONINM U perynupyomuM pH cpeasl ycrpoiicTtBamu,
CUCTEMOH MOAa4YM MUTATEIbHOM Cpe/ibl, IEHOTaCUTENIIMH BOABI U Mapa, 3MEEBUKOM IS CTEPUIIN3ALIUY.
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Puc. 1. - ®epMenTep i BhIpAIMBAHUS MHKPOOPTAHM3MOB Ha ra3o00pa3sHBIX YIIEBOAOPOAax: 1 - KOpImyc
dbepmenTepa; 2 - oxJaxmaromnias pyoOamika; 3 - Memanka, 4 - HPUBOJ MEMIAIKH; 5 - MoAada ra3o00pa3HbIX
YIIIEBOOPOIOB; 6 - mojada KUCIOPOACOACPXKAIIETo ra3a; 7 - Mojava >KHIKON , MUTATeIbHON cMecH; 8 - momaua
MOCEBHOW KYJBTYPBI; 9 - BBIXOJ IPOXOKEBOW CyCHEH3MH IO OKOH4YaHMM (epmeHtanmu; 10 - BbIMyck rasa us
(bepmenrepa; 11 - BBIXOJ Ta30BOM CMeCH Ha pPEIMPKYISANAI0; 12 - ra3oaHann3arop, MOJAIONIMHA CHTHAI Tia
peryampyroniee yCTpOMCTBO KiamaHa, 13 -perynsaTop naBieHuWsi BHYTpH (epmenrtepa; 14 - ymaBiuBartenb
YTJIEKHUCIIOTO Ta3a

[Ipon3BoaCTBEHHOE KYIHTHBHPOBAHUE IMPOBOJAT B CTEPIIILHBIX YCIOBUsX. [lepen 3amomHeHneM dpepMeHTepa
MUTATENEHON CPEIOH ero MOIOT, MIPOBEPSIOT HA TEPMETHIHOCTD, CTEPIIIN3YIOT. OTHOBPEMEHHO CTEPIIIU3YIOT BECh
TpyOOnpoBoA. 3amnoyHsAT (GepMeHTep nuraTtenabHoi cpemoi Ha 70%, mosoumsaT pH cpensl u Temmeparypy o
ONTHUMAJIBHBIX MTAPaMETPOB, XapaKTEPHBIX I MUKPOOPraHH3Ma-IPOAYIICHTA.

Cragusa KyJnbTHBHpOBaHHS amutcsa 48-72 daca. lmerorcs OaxTepuaibHblEe KyIbTYPBI, CTagus
KyJIbTHBUPOBAHUS KOTOPBIX cocTaBisgeT 24 waca. Jlns rpuboB XapakTepHO KyibTuBHpoBaHue 12 cytok. Ha
MPOJO/HKEHUH BCETO IHKJIA PACTYIIYI0 TIYyOMHHYIO KyJbTypy HEOOXOAMMO cHaOxkarh KuciaoponoMm. OObIYHO
UCTIONB3YIOT IS ATHX MeJei OapOoraxkHple ycTpoicTBa. Ilpum aspammm obOpa3yercs IeHa, KOTOpas MeIIaeT
mporieccy KyJlbTUBHPOBaHUs. [l ee ToramieHns UCIONb3yI0T ICHOTaCUTENH - PACTUTENFHBIC U )KHUBOTHBIC Maca,
CHIIMKOHOBBIC PACTBOPHI MU IIEPEMEIIHBAHNE KYyIbTHBHPYEMOU CPEIbI B BEPXHEM CIIO€.

ITo cmoco0y mepeMemuBaHUA U a’palii OMOPEaKTOPBI MMOIPA3NCIAIOTCS HA amlIapaTrbl ¢ MEXaHHYECCKHM,
MTHEBMATHYECKAM W IMUPKYIBIIHOHHBIM MepeMEIInBaHUEeM. ATIapaThl ¢ MEXaHMYECKUM IePEMEIINBAHUEM HUMEIOT
MEXaHUUYECKYI0 MEIIANKy, COCTOANIYI0 M3 IICHTPAIBHOTO Baja W JIomacTeil pazmugHod ¢opmel. [Ipudem nomactu
JIOJDKHBI OBITh PacrojIOKEHbl B HECKOJIBKO ATanoB (st 3((GEeKTUBHOIO TPaHCIOPTa KOMIOHEHTOB MUTATENILHON
Cpelbl HEMOCPEACTBEHHO K KJIETKaM). AJpHUpYIONIUEe YCTPOHCTBA OHMOpPEakTOpoB 0apOOTaXKHOTO THUIIA MUMEIOT B
HUKHEHW 9acTH peakTopa TOPU30HTAIBHYIO TpyOy ¢ OTBEPCTHIMH, Yepe3 KOTOpble pa30oph3ruBaioT (6apOoTUPYIOT)
BO3AYX B BH/I€ MEIKHX ITy3BIPHKOB. bapOoTep cHabkaeTcst MEXaHUIECKIM BUOPATOpOM.

DepMmeHTep ¢ MEXaHMYECKHM MepeMeInBaHieM 6apO0TaXHOTO THIIA

DTO BepTHKANbHEIN anmapaT LUIMHAPUYECKOH (OpPMbI 00BEMOM OKOIo 63 M°S, H3roTOBIEHHBIH U3
BeIcokosiernpoBanHoii cranm X18H10 | ¢ smmuntiyeckumu kpeimkamMu u gaumeM. H: 1 = 2,6: 1. Ha kpeimkax
pacroyoKeHbl ITIPUBOJBI MEPEMELINBAIONIET0 yCTPOWCTBA, IITYLEpHl A 3arpy3KH INHTATENbHOH cpelpl |
MOCEBHOI0 MaTepHaia, IITyLep MOJaud M BbIBOAA BO3/AyXa, CMOTPOBBIE OKHA, JIFOKHM AJISl MOTPYXKEHUS MOIOIIEH
MEXaHWYECKONH TOJIOBKM, IUTYLEpHl i1 NpuOOpoB Kuma. BHyTpu amnmapata — BaJl C IIepeMEIIMBAIOIINM
ycrpoiicTBoM, GapOotep, A Mmojadd Bo3ayxa. AmmapaT cHaOxeH pyOamkod u3 6-8 spycoB-CeKIMH, IIIONanb
HOBEpPXHOCTH oxyaxaeHus 60 M2, t crepunusanun 130-140 °C, pacxox crepunsHOro Bosayxa a0 1 m%/mun. Beicora
crToJs10a KuaKocT 5-6 M, npu pH = 8.

DepMeHTephl ¢ THEBMAaTHYECKUM MTEPEMEIIMBAHIEM U a3pPUPOBAHUE CPEIIBI

B ¢depmenTepax mMHEBMaTHUECKOTO THITAa MEXaHHUYECKasl MEIIajKka OTCYyTCTBYyeT. [lepeMemnBaHue KUIKOM
MUTATENBHONW CPEeIbl OCYIIECTBIIAETCS IMy3bIpbKaMM Taza. [lepeMermmBaroniiM ycTpoiicTBoM sBisieTcss nuddysop,
BBINTOJIHEHHBIH B BHJIE IWIMHIPA, BMOHTHPOBAaHHBIN BHYTpPh (epMeHTepa. Bo3nyx mox gaBieHHeM MOCTYTaeT yepes
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OTBEPCTHSI B JKUIKOCTh. [IpHdeM B MecTe BBOJA CO3[acTCs pa3pspKEHHE, M BO3IyX MOJHMMAsiCh CHH3Y BBEpX,
MepeMeIInBaeT KyJIbTypalibHYIO JKUAKOCTh. Koaddurment 3amonneHus (epMEeHTEpOB € MHEBMATHYECKUM
nepememuBanueM Ha 10-15% Hike, 4eM ¢ MeXaHHYECKUM. ATMapaThl paCCUYUTAHBI s PabOThI O U3OBITOYHBIM
napnenreM. CKOPOCTh Maccorepeiadyd MexX/Iy Ta30M U KHUKOCTBIO B TAKMX amapaTax HUKE, 4eM C MEXaHHYECKUM
MepEeMEIMBAaHUEM M JIJIsI TIPEOJIOJICHHS 3TOTO HEJOCTaTKa BBOMATCS PAa3IUUHbIC MOAMMDUKAIUHN. DpIu(THBIA TUI
(depmenTepa cHaOxeH AupPy30poM, IPUYEM depe3 HEro NPOXOIMUT CTONO KHUIKOW MUTATENHHOM Cpesibl, KOTOPbIH
pacTajgKuBaeTcs Iy3bIpbKaMU BO3JyXa, YTO CHOCOOCTBYET YBEIMUYECHHUIO ee 00beMa M KHAKOCTh MepeMEeIInBacTCs
4yepe3 BepXHUil kpail nuddy3opa BHU3 U 3TO MPUBOIUT K TEPEMEITHBAHUIO U adPAIHH KUJAKOCTH B IPYroM o0beMe
amnmapara, T.e. BHe auddysopa. B Takux ammapaTax NMpakTHYECKH HET YIPO3bl U30BITOYHOTO TIEHOOOpPA30BaHUS U
KO3 (HUITUEHT 3aN0THEHNS HX BBIIIIE.

[MHeBMaTHueckue GepMeHTEphl XapaKTEPU3YIOTCsl MJIAHOBBIM MEPEMEIINBAHUEM M UX MOXKHO MPHUMEHSTH
Opy KyJIbTUBHPOBAHHMH KJIETOK BBICIIMX pacTeHWi M XKMBOTHBIX. Hampumep, kyaerypa kinerok Digitalis lanata
obpazyeT B TakoM peakTope P-MeTWIIMOKCHHBI (CPEACTBO MMl JICYCHHUS CEPIACYHO-COCYAUCTOW HIIEMUH).
depMeHTepbl ¢ MHEBMATHYECKUM IEPEMELINBAHHEM IMPHUBICKAIOT TAKXKE MPOCTOTOW KOHCTPYKLIUH U MAalbIMH
JHEPro3arpaTaM, T.€. IEPEMEIINBAHIE U a9PUPOBAHIE COBMEIICHO B OJHOM y3iie. OHAKO WX HEJb3sl IPUMEHSTh B
6I/IOTeXHOHOFI/I‘ICCKI/IX nmpoueccax Ijisd BbIpallluBaHU FpI/I6OB U aKTUHOMUIICTOB, BbIpAllIMBACMBIX HAa MUTATCIBbHBIX
cpeaax ¢ BHICOKOM BA3KOCTBIO.

@CDMEHTGDI)I C IIMPKVYJIAIIMOHHBIM IIEPEMCIINMBAHUCM

OTH anmapaTthl COAEpXKaT CIelUaJbHbIE YCTPOWCTBa (HACOCHI), CO3JAMOLIME HAIlPaBJICHHBIH IOTOK
JKUJIKOCTH 10 3aMKHYTOMY KpyTy. JKuaKocTs yBiekaeT 3a co0oi my3sipbku raza. Co3ziaH CreluaibHbli (epMeHTep
C UMPKYJSIIMOHHBIM T[epeMelIMBaHWEeM W HamuuueM jauddysopa, T.e. COYETaHHE IHMPKYJIALHUOHHOTO
MepeMeIIMBaHUS 1 THEBMATHYECKOTO.

Xoa padothbl:
W3yuuts cTpoeHue buopeakropa.
W3yuuts BB GHOPEAKTOPOB
PaccMoTpeTh nperMyIecTBa U HEIOCTATKH KaXI0T0 Oropeakropa u cepbl UX MPUMEHEHHS.
3aprcoBaTh CXEMy CTPOCHUSI B pab0UyI0 TeTPaib.
BHecTu npakTHueckue npeIoXKeHus 10 yCOBEPLUICHCTBOBAHUIO PaboThl OHOpeaKkTopa.
Jlabopamopnan pavoma Ne5
BO3I{yX01’[0}Il"OTOBKa H IMOATOTOBKA MUTATEJIBHBIX CPEI B OMOTEXHOJIOTHYECKOM

NPOU3BO/ICTBE
Hear padorbl: M3yunTh mporecc BO3IYXOHNOATOTOBKM W IOATOTOBKHM IUTATENBHBIX Cpexd B
OMOTEXHOJIOTUUECKOM ITPOM3BOICTBE.
TeopeTnyeckue cBegeHUs.

OdncTky BO3/yXa MOXKHO OCYIIECTBUTh TPUHIMIHMAIGHO pa3HBIMM METOAAMH, OCHOBAaHHBIMH Ha
YHUYTOKEHUU OPTaHM3MOB WK yJaneHuu ux. OHUM 13 caMbiX () (EKTUBHBIX CIIOCOOOB CTEPUIIN3ALMH BO3yXa
SBISIETCSL OOJIyueHHEe YIbTPaQHOIETOBBIMH JIydaMH. DTOT METOJ MCIOJIb3yeTCs Al 00e33apaKuBaHus BO3AyXa
B OOKCax.

OTeuecTBEHHBIM U 3apyOEKHBIM OIMBITOM JOKA3aHO, YTO TEXHOJOTMYECKH ¥ SKOHOMHUYECKH OIPaB/ia HHbIM
B IIPOMBIIUIEHHOCTH SIBJISIETCSI CIIOCOO OYMCTKH BO3/yXa C IMOMOIIBIO BOJOKHUCTBIX M HOPHUCTBIX MaTEpPHAJIOB.
TakuM myTeM yJ1aeTcs HOIYIHUTh BO3AYX CO CTEHEHBIO YUCTOTH 99,9999%.

JUis cTepunu3anMy BO3AyXa PEKOMEHIYIOT Takke MeMmOpansl auamerpoM mop 0,45 mxwm. Ilopucrocts
memOpan nocturaet 80%. Y naneHrne MUKpOOPraHU3MOB C TIOMOIIBIO MEMOpaHbl OCHOBAHO Ha CUTOBOM 3 QeKTe.
B ocHOoBHOM QuusTpytonmie MmaTepuaibsl mocTaBisgeT ¢upma "Mmummop" (CLHA), B Hameilr crpaHe (T.
Brmagumup) HanmaxkeH BBITyCK MeMOpaHbl "Bmamummop". MemOpaHam He TpeOYIOTCS BBICOKHE IIepemabl
JaBJICHUS, HO Ui HMX HAJeKHOH paboThl HEOOXOJMMO TOYHOE BBIIIOJHEHHUE YCIOBHH CTEPHIIM3ALMH.
CrepunnzoBaTh MeMOpaHBl MOYKHO TOJIBKO HACHIIICHHBIM BOJASHBIM ITAapOM, OT IIEPErpeToro mapa B MeMOpaHax
MOSIBJISIFOTCS] TPELIMHBI, © MEMOpPAHBI BBIXOASAT U3 CTPOSL.

BuoTexHONIOrHYecKoe MPOU3BOACTBO JIOJDKHO HMETh MPOAYLEHT, ChIpbe JUISl [PUTOTOBICHUS
MUTATENIbHBIX Cpejl, 000pyI0OBaHUE JJIsi BCEX ATANOB TEXHOJOTHYECKOro mpoiiecca. TUIIHYHBIN dJIeMeHTapHbIH
COCTaB MHKPOOPTaHWU3MOB cieayroniui: (B % k Becy cyxoi O6momaccel) yriepon — 50%, azor — 7-12% u
MHUKpPOdJEMEHThl. Bce KIeTkum conepxaT Takxke KHciIopod U Bogopoxa. Cpenma st BBIpAaIUBaHUS
MHUKPOOPTaHNU3MOB JJOJDKHA BKIIIOYATh 3JIEMEHTHI, KOTOPEIE BXOAST B COCTAB KJIETOK, U COXPaHITh MPaBHIIb HOE
UX COOTHOIIEHHE.

akrwdE

Bbi00p cocTaBa NUTaTEJIBHBIX Cpej
MHorue W3 TNpPUMEHSEMBIX B IPOMBIIUICHHOCTH HPOJYLIEHTOB SBISIOTCS XeMorereporpodamu,
NOTPEOHOCTH KOTOPBIX B SHEPTHH U YTJIEPOJE yNOBIETBOPSIOTCS MPOCTHIMU CaxapaMH. B MpOMBINUIEHHOCTH
B KaueCcTBE MCTOYHUKOB YHEPTUU U YIJIEpPOJia YaCTO IMPUMEHSIOT HEOUHIIEHHBIE caxapa, a TaKXKe Te WIM MHbIe
MOJIyIPOAYKTHI, HAIpHUMeEpP, CBEKJIOCAXapHyI WIH KyKypy3Hylo wMemaccy (50-70% ¢depMeHTHpYEMBIX
caxapoB), CHIBOPOTKY HJIM OTXOJIbl KOHCEPBHOW NPOMBINLIEHHOCTH. J[pOXKku moJydaloT Ha cyibdarHo-
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CIIUPTOBOH Oapie, MoOGOIHOM MPOIYKTE OYMaXKHOTO TPOU3BOICTBA.

Jis obecrmeueHuss pa3HOOOpPA3HBIX THIIOB METa0OJMM3Ma MHKPOOPTaHW3MOB IHTATEIbHBIE CPEIb
JOJIXHBI COOTBETCTBOBATH CIEIYIOIINM TPEOOBAHUAM:

1. CognepxaTh BcE O3JIEMEHTHI, W3 KOTOPBIX CTPOUTCS KIETKA: MAaKpOAJIEMEHTHl (yriepox, as3orT,
KHCIIOpOJ, cepa, hocdop, Kanuii, KalbIUHd, MarHuii, )Ke1e30) ¥ MUKPO3JIEMEHTHI (MapraHel, MoJIn0/IeH, IUHK,
Meab, KOOaJbT, HUKENb, BaHAJAWH, XJIOp, HATpPHil, KpeMHHUI W 1p.). Bce 3ieMeHTHI JOJKHBI HaXOJUTCS B
yA000yCBOSIEMBIX KOHKPETHBIM MHKPOOPTaHU3MOM COEIMHEHMSX. HMCTOYHHMKOM YIriepoJa MOIYT OBbITh
pazHooOpa3Hble OpraHUYECKHE COEIMHEHHS: YTJIEBOJbI, MHOTOAQTOMHBIE CIHPTHI, OpPraHHMYECKHE KHCIOTHI,
AMUHOKHUCJIOTHI, Oenku W JAp. MCTOYHMKOM a3oTa ciyXaT aMMOHUWHBIE COCIMWHEHUS, aMHHOKHCIOTHI,
NeNTUAbI, 0enKu. VICTOYHMKOM OCTaJIbHBIX MaKpO3JEMEHTOB SABISIOTCS HEOPTaHMYECKHE COCAMHEHHUS — COIH
¢ochopHO M Apyrux KHCIOT. MHUKPO3IEMEHTHl NOCTYHNAIOT B MHHUTATEIBHYIO CpPELy C OPTaHHIECKUMHU
cyOcTpaTramu, coJsIMU U Bogoi. Butamunsl (ocobeHHO Tpynmsl B) u apyrue ¢pakTophl pocTa BHOCIT B Cpey B
COCTaBE OPTAaHWYECKHUX CyOCTPATOB MM B BUJE YHCTHIX BEIIECTB.

2. Hwmetp mocTaTo4HYIO BIaXHOCTH (He MeHee 20% BoIHBI).

3. KonmenTpammst comeii B cpexe [JOJDKHA oOecrneymBaTh M30TOHHIO, T.€. COOTBETCTBOBATH
KOHIIEHTPALUU cOJIed B MUKPOOHO#H KieTke (as OOJNIbIIMHCTBA MUKpoopraHusMoB — 0,5%; ranouibHbIX —
3%).

4. KoHueHTpanus BoAOpOAHBIX HOHOB (PH) cpensl moykHa OBITH ONTHMANBHON ISl BRIPAIIMBAEMOTO
MUKpoopranusma (quana3zon pH 4,5-8,5).

5.  OxuCIUTENbHO-BOCCTAHOBUTENbHBIN moTeHnan (Eh cpeasr qomkeH cooTBETCTBOBATh MOTPEOHOCTIM
MUKpOOpranusma: ais aHaspoo6os — 0,120-0,60 B, nns aspo6os — 6onee 0,80 B.

6. muTaTexbHAs cpela AOJDKHA OBITH CTEPHIBHOM.

s mpousBoacTBa (apManeBTHUECKON MPONYKIUH NPUMEHSIOTCS HaTypPaJIbHBIC, IMOJTYCHHTCTHUECKHE
M CHUHTCTHYECKHE IUTaTeNbHbIC cpensl. HaTypanpHbIE Cpeasl IOJydar0T W3 JKUBOTHBIX TKaHEH,
MHUKPOOPTaHU3MOB, pACTEHWH, OBOIIEH, (PYKTOB, 3€pHa M APYIHX TMPOIYKTOB, a TaKXKe OTXOJIOB
npousBojacTBa. OHH coJepKaT BeCch KOMIUIEKC HEOOXOJUMBIX KOMIOHEHTOB, HO Majo TPUTOTHBI IS
KPYTHOTOHHAKHBIX TIPOM3BOJCTB M3-32 HEMOCTOSHCTBAa cocTaBa. KOMIUIEKCHBIE HaTypalbHbBIC CpEIbl,
COCTOSIIIME U3 OMOIIPOTA, MIIEHUYHBIX OTPYOeH MIMPOKO UCTIOIB3YIOTCS IS MONy4eHHs PEepMEHTOB.

[lepBOoHaYanbHO MHUKPOOPTaHM3MBI W KIETKH TKaHEeHl KyJbTHBHPOBAJIM Ha €CTECTBEHHBIX Cpeaax,
MPEICTABISIONINE COOOH IKCTPAKTHI PACTUTEIHHOI'O U YKMBOTHOTO Marepuana (BUHOTPaAHBIN COK, MOJIOKO,
MENTOH, CHIBOPOTKA). MOAOOHBIE Cpeabl YA00HBI, TaK KaK CO/epKaT BCe NCTOUYHUKH, HEOOXOAUMBIE IS POCTa
U Pa3MHOXKEHHs, HO OHHM 00Nafa0T OJHMM HEJZOCTATKOM — HEOIPEJENCHHOCTBIO CONEPKAHUSI MaKpO- H
MHUKPO3JIEMEHTOB.

[MomycuHTETHUECKHE CPEbl COCTOSIT M3 COCAMHEHHH M3BECTHON XMMHYECKOW NMPUPOIBl M KOMILIEKCa
HEOTIPECNICHHBIX BEWECTB. OJTO JKUAKWE mapaQuHbl, JpEeBECHbIE THAPOJIN3ATHl, Menacca, OTpyow,
KyKypy3HBIH O3KCTPAaKT ¥ Jpyrde OTXOZbl THIIEBBIX M HENUIIEBBIX IPOU3BOJACTB (aHTHOMOTHKH,
AMUHOKHCJIOTHI, JAPOXIKH, (epMeHTh). CHHTETHYECKHE Cpelbl COCTOSAT U3 COCIAMHEHHUI W3BECTHOH
XUMHYECKON MPHUPOJIBI: METAHOJIA, ITAHOJa, IPUPOJHOIO ra3a U METAHA.

Yenepoocooepocawee covipve. Hambosee xapakTepHBIM YIIIEPOJCOJEPKALIUM CHIPHEM SBIISIOTCS
yrieBoAbl. YTJIEBOJAbl — OJHA M3 OCHOBHBIX YacTeil MHUTATENbHOW cCpeabl Uil BBIpAllMBAHUS
MUKpOOpraHn3mMoB. OHHU HCHONB3YIOTCS JUJIsl CHHTE3a KIETOYHBIX CTPYKTYP M OJHOBPEMEHHO SBIISIFOTCS
HUCTOYHUKOM >HEpTrHuu. sl MPOMBIIIIEHHOTO OMOCHHTe3a Haubosiee YacTo MCIOJIB3YIOT TIIOKO3Y M Kpaxmall,
THAPOJIH3aThl PA3JIMUHBIX OTXOJOB IEepepabOTKH CEIbCKOXO3SHCTBEHHOTO CHIphs (MOJCOJIHEYHAs Jy3ra,
KYKYpY3Hble KOUepPbDKKH, JpeBeCcHas 1emna u ap.).

Br16op ncrounnka yriepona B OMOTEXHOJOTHH OEJIKOBBIX BELIECTB, JUIHAOB M AMUHOKHCIOT MMEET
odeHb Oonbmroe 3HaueHue. OH He TOJIBKO MPEJCTaBIAET IyTH OOMEHa BEIIECTB JAHHOTO MUKPOOPTaHU3Ma, HO
W YacTO MpEAINOoJaraeT COCTaB OCTAJIBHBIX KOMIIOHEHTOB Cpeibl M JaXe TEXHOJIOTHIO M anmnapaTypHoe
oopMIIeHHE TPOU3BOJACTBA LEJIEBOr0 IPOJYKTa, B OCOOCHHOCTH, €CIHM IPEAINOJaracTcsl MCIOJIb30BaHHE
TPYIHOJOCTYITHOTO JJI MUKPOOPTaHU3MOB cyOCTpaTa, Hy>KAaroIerocs B IpeBapUTelIbHO 00paboTKe.

Aszomcodepacawee cvipve. bBHOCUHTE3 MHOTMX OMOJIOTMYECKN AaKTHBHBIX BEUIECTB OCYLIECTBISIOT Ha
MUTATEIBHBIX CpPelax CI0XKHOTO, a 3a4acTyl0 HEMOCTOSHHOTO XHMHUYECKOTO cocTaBa. B HHUX pa3nuvHBIe
MCTOYHUKH a30Ta MOTYT OBbITh IPEJCTABJICHBI OeJKaMH, NeNTHIaMU WU CBOOOIHBIMU aMUHOKUCIOTaMu. [Tpu
MPOMBIIUICHHON (hepPMEHTALMH HCIIONB3YIOT KyKYPY3HBIil 9KCTPAKT, COEBYIO0 MYKY HJIM THAPOJIN3AT JIPOIKKEH.
Kykypy3HbIii 3KCTPaKT COJIEPKUT BECh KOMILJIEKC aMHUHOKHCIOT, HO WX KOJHUYECTBEHHBIH COCTAB MOXKET
3HAYUTEJIbHO MEHSTHCS OT MAPTUHU K MapTHH.

BbenkoBbiMu BemecTBaMu Oorara coeBast Myka. OHa Takxke, Kak ¥ KyKypy3HBIH 9KCTPaKT, COJIEPIKHUT BCE
AMUHOKHCJIOTHI, OJJTHAKO B OCHOBHOM OHH CBSI3aHBI B ujaee 0enkoB. [Ipn oneHke npupogHBIX BellecTB (coeBast
MyKa, KYKYpYy3HBIH OKCTPAakT M T.II.) cCJeJyeT NIpHHHMAaTh BO BHHMaHHE, UYTO HX BO3JEHCTBHE Ha
HalpaBJIEHHBIH Ipolecc oOMeHa BEUECTB MUKPOOPraHM3MOB OOYCJIOBJIIEHO HE TOJBKO HaJM4HMEeM OENKOB U
AMUHOKHCJIOT, HO U TPUCYTCTBHEM HApsly ¢ HUMH YIJEBOAOB, HYKJIEHHOBBIX KHCJIOT, MHKPO3JIEMEHTOB,
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OPraHUYEeCKUX KHUCIOT U APYTHUX COCIAUHEHHMN.

W3 MuHepaJbHBIX a30TCOACPIKAIIUX BEIICCTB HAM0O0JIee YaCTO MPUMCHSIIOT aMMOHUWHBIA COJIA CEPHOM,
COJIIHOH miu a30THOW KucnoT. CynbhaT aMMOHHS IPUTOACH A OMOCHHTE3a MHOTHX COCINHEHUH.

IToTpe6HOCTP B TEX MJIM HMHBIX a30TCOACPXKAIMUX COCAWHEHHUSAX OINpeaensercs (GpU3NOIOTHICCKUMU
BO3MOXXHOCTSIMH MHUKPOOPTaHU3MOB. YacTh MUKPOOPraHW3MOB CIIOCOOHBI CHHTE3UPOBaTh aMUHOKHCIIOTHI Ha
OCHOBE KOMIIOHEHTOB CpE€Jbl C HCIOJIB30BAaHUEM a30Ta HEOPTaHMYECKHUX COCAMHEHHUH, JApyrue TpeOYyroT
BEJICHHS B COCTAB CPEJbl TOTOBBIX ()OPM aMHUHOKHUCIIOT WIIM JPYTHX OpPraHMYeCKUX HCTOYHUKOB a30Ta.

CozepxaHue a3oTa B NMUTATEIBHO Cpele AOJDKHO OBITh CPaBHHUTEILHO BBICOKMM, TaK Kak OHoMacca,
HalpHuMep, OPOXOKeH, cocTouT mpubiau3uTenbHo Ha 45-55% cyxol Maccel M3 Oenka, B KOTOpo#l okoyio 6%
azoTa. [ToaToMy IJist BEIpanuBaHus Apoxxkel Tpedyercs no 100 Mr a3oTa Ha 1 71 MUTATEILHOM CPEIBI.

WHoraa mpoxyneHTs! OMOJOTHYECKH aKTHBHBIX BEHIECTB HYXAAIOTCA B OTACJIBHBIX aMHHOKHCIIOTAX,
pexxe — Bo Bcex 20. OpraHudeckwe a3oTCOACpXKaIlue COSAUHCHHS M aMMOHHHWHBIC a30T OOBIYHO JIETKO
YCBaMBAIOTCS MHKPOOpPraHM3MaMH, HUTPAThl — MEJICHHEE, TaK KaK a30T HUTPATOB AOJDKEH OBITh CHadasa
BOCCTaHOBIICH M TOJBKO IIOTOM PEATN30BaH KICTKOI B 0OMEHE BEIIECTB.

HenocraTok azoTa B MUTATENBbHON Cpelle MPUBOAMT K TaK Ha3bIBAEMOMY «OXKHPEHHIO» KIETOK, T.€. K
MOBBILICHUIO COJIEP)KAHUS B HUX JIMIIUAOB 32 CUET yMEHbBIIEHUS! OCIIKOBON MJIM aMUHOKUCIIOTHOH (ppakumii.

IIponecc mon6opa mMUTATENBHON Cpelbl NS BBIPAIMBAHUS MHUKPOOPTaHU3MOB U IS MPOSIBICHUS UM
MaKCHMajbHOW OWOCHMHTETHYECKON aKTHBHOCTH I€JIEBOTO IPOAYKTa OYECHb TPYAOEMKHH M CIIOXKHBIH,
TpeOyouii 3HaHU# (pu3HoNIOruu MUKpoopranuzMa. Pa3paboTka mim BEIOOp Cpesibl MOKET OCYIIECT BJISATHCS B
TEYEHHE HECKOJBKUX MECSIEB WU JIeT B 3aBUCUMOCTH OT CJIOKHOCTH IOCTaBICHHOHN 3aJaddl U CTENEHU
M3Y4YEHHOCTHU JaHHOTO MUKPOOPTaHU3Ma.

[MpuHOIMNIHATBHO COCTAaB Ka)XJOW MHUTATENBHON cpempl NI KakI0TO MHKPOOPraHM3Ma MOXET OBITh
OTpeJieNieH AByMs CHoco0amMu: METOAOM MHOTOCTAaAMMHOTO O3MIIMPHYECKOTO Mmombopa WIM XKe ¢
UCIOJb30BAHUEM MAaTEMATHYECKUX METOJOB IIIaHUPOBAHUS SKCIEPUMEHTA.

ITepBriii cmoco® camblii pacmpocTpaHeHHbIH. OOBIYHO HAa OCHOBE H3YyYEHHA (U3HOIOTHUECKHUX
0COOCHHOCTEH MHKPOOPTaHHW3Ma ONpPENEISIOT KadeCTBEHHBIH COCTAaB cpelbl, a KOJHWYECTBO KOMIIOHEHTOB
YCTaHaBIHMBAKOT YKCIEPHUMEHTAIbHBIM IIyTEM, KOTJa OJMH KOMIIOHEHT CPEAbl MU3MEHSIOT B ONpEIEeIeHHBIX
Ipejesax, a OCTaJbHbIE OCTABJISIOT HA HEM3MEHHOM YpOBHE. DTOT METOJA SBJISETCS HAaAEKHBIM, HO JOBOJIBHO
JUTUTENbHBIM.

IIpn ucHonb30BaHUM MAaTEMAaTHYECKHUX METOJAOB IJIAHUPOBAHUSA IKCIEPUMEHTa MOXKHO 3HAYUTEIBHO
OpicTpee HaWTH W HaydHO OOOCHOBaTh ONTHMAaIbHBIM COCTaB IHTATEIbHOH cpeabl. MaTemaTuueckoe
IUIAHUPOBAHUE OSKCIEPUMEHTOB MNPHHUMAIOT MPU HM3YyYEHWH HOBBIX IPOAYLEHTOB (apManeBTHYECKUX
npenapaTos.

CymecTByeT MOHATHE «MHHUMAJIBHBIX)» CPEl, COACPKAINX JIUIIb UCTOYHUKN IMUTAHHUS, HEOOXOINMBIE
JUIsL pocTta M «0Oorarbie» cpelbl, KOTOPHIE COJEp)KaT JOMOJHUTENbHbIE BEIeCTBA B (OpME aMHHOKHCIOT,
BUTaMUHOB (T.e. (akTopsel pocrta). OOorameHue cpelx s KyJIbTHUBHPOBAHHS IPUBOJUT K YBEIUYECHHIO
CKOPOCTH POCTa U M3MEHEHHUIO (PEPMEHTHOT0 COCTaBa OMOMACCHI.

Ecnu ocHOBHOM 11e1bf0 OMOTEXHOJIOTHYECKOTO Mpolecca SIBJIIEeTCS CHHTE3 JICKApCTBEHHOTO Mperapara,
TO K cpefe 00aBisAl0T ONpeeleHHbIe BElecTBa — MPEANISCTBEHHUKH WM €ro ONHM3KHe aHaJoTH, KOTOpHIe
BKJIIOYAIOTCA B MOJIEKYJNy HpOAyKTa. Tak, B INPOW3BOJCTBE MNEHUIMUINHA M BUTaMHHa Bi» B KadecTBe
MPEeANIeCTBEHHUKOB HUCIOJIB3YIOT (PEHIIYKCYCHYIO KUCIIOTY.

Pa3nau4aroT muTaTenbHbIE Cpeabl 00mero Ha3HaueHHs (YHHBEpCaJbHBIC) U CIIeNHAIbHBIE MUTATEIbHBIE
cpenbl. IluTtatenbHble cpeabl OOLIEro Ha3HAYCHHMsI MPUTOAHBI JUIS BBIPALIMBAHUS MHOTHX BHJIOB
MUKPOOPTaHU3MOB W NPHUMEHSAIOTCA B KaueCTBE OCHOBBI JUISI MPUTOTOBICHHS CIEIHATBHBIX MUTATEIbHBIX
cpen. K HUM oTHOCATCS, HAIIpUMeEp, MSCO-TICNTOHHBIN OyNboH, arap, Oyiab0H XOTTHHTrepa, arap XOTTHHTepa U
ap. CneuwanbHple TNHTaTEIbHBIE CpeIbl INPEJHA3HAYEHBl [UIsI HM30MPATENbHOTO  KyJIbTUBHPOBAHMSA
OIpEeNeNeHHBIX BUJOB MUKPOOPTaHU3MOB, U3yUEHHs UX CBOMCTB U XpaHEHUS.

IIpuroroBjieHHe U CTEPUIN3ANNSA NUTATEJILHBIX Cpejl

OfHMM W3 BaXKHBIX ATAallOB MHUKPOOHOTO OMOCHHTE3a SIBJISIETCS MPUTOTOBJICHHE MUTATEJIBHBIX CpE.
OTtpneneHue NPUTrOTOBIICHUS MUTATENBHON Cpe/ibl HA COBPEMEHHOM OMOTEXHOJIOTMYECKOM IPOU3BOACTBE — 3TO
1eX, OOOpyAOBaHHBIM EMKOCTSMH [JI XpPaHEHHS TBEPABIX M JKUAKHX BEIIECTB, CPEACTBAMH HX
TPAHCIIOPTHUPOBKH M ammaparamMi ¢ NEepeMENIMBAOIIMMH yCTPOWCTBAMHU M HPHUTOTOBJIEHUS PAaCTBOPOB,
CYCIIEH3UH UJIU dMYJIbCUM.

Jnga npuroToBiieHUs TPOU3BOJACTBEHHOW MUTATEIBHOW Cpebl MpeaBapUTEIbHO PACTBOPSAIOT caxapa u
CONM, THIATEIBHO CYCHECHAWPYIOT TaKWe HEpPacTBOPUMBIE KOMIIOHEHTHI, KaK coeBas MyKa W Mel.
Kpaxmanocoaepxkaliee cblpbe MpeABApUTENbHO KiIeHcTepus3yroT. I yCKOpPEHUs 3TH MPOLECCH IPOBOAST B
HeOOJBIINX almaparax ¢ MellalKkaMHu (peakTopax), a 3aTeéM pacTBOPbHI CMEIINBAIOT B CMECHUTEIIE-PEAKTOPE C
IUIOCKMM JTHOM, CHaOXeHHbIM 0apOOTaXKHBIM YCTPOHCTBOM JUIsi BBojAa mapa. KoHIEHTpar cpensl,
COCTaBJIAIONIMH OKOJIO OJIHOM TpeTH HeoOXoAMMOro oObema, I OKOHYATEJIBHOTO pacTBOPEHUS U
CyCHeHJIUpOBaHUs HarpeBaloT ocTpbiM mnapom g0 70-80 °C. Ilpu »Tol TemmepaTrype HE NPOUCXOAUT
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Pa3lIoKEeHUsT TePMOJIaOUIBHBIX KOMIOHEHTOB cpeabl. [IpurotoBnenne 6oiiee KOHIICHTPUPOBAHHBIX CPEXl JacT
BO3MOJKHOCTB HCIIOJB30BaHUS CMECUTEICH MEHbIIEH BMECTUMOCTH.

Heobxoaumoe yciaoBHe yCHENTHOW CTEPINIM3ANNHA MUTATEIBHON Cpensl — TIIaTeIbHas TOMOTCHU3AIMS
ee TBEepIBIX KOMIIOHEHTOB. [Ipy TeMmepaType CTepWIN3aluy KPYIHBIE YaCTHIBI MEIJICHHO MPOTPEBAIOTCS, U
B HUX MOXET COXPaHATHCS MOCTOSHHAs MUKpOQIIopa, cllocoOHasi MHGUIUPOBATH KYJIbTYPaNIbHYIO KUIAKOCTD.

Jlnst mpUroTOBIEHUS MUTATEIbHBIX Cpell B OMOTEXHOJOTMYECKOM IPOU3BOACTBE HCIOJB3YIOT Melaccy
(moGouHBIH MPOIAYKT CaxapHBIX 3aBOJIOB), AllETOHO-OYTHIIOBYIO Oapay (OTXOABI NMPOM3BOJACTBA ALETOHA U
OyTaHomna), CHIBOPOTKHM (IMOOOYHBIH MPOAYKT MOJIOYHON NPOMBIINUIEHHOCTH), TUAPOIU3ATHl JPEBECHHBI,
CynbOUTHBIA IMeJ0K (OTXOMBI IIEJIII0NI03HO-0yMakKHOH HPOMBIIUIEHHOCTH). AIleTOHO-OyTmioBas Oapia
COAEPKUT 0K0J0 1% yriIeBoOB, HCIOMB3YETCS I MOJNyYeHUS BUTaMUHA B 12 MUKpOOHOIIOTHIECKIM Iy TEM.

[lerma, OMHUIKHM, CEIBCKOXO3SMHCTBEHHBIE OTXONBI, MAaJOPA3JIOXKUBIIUUCI TOP( M UX THIPOIHU3ATHI
UCITOJB3YIOTCS B TIPOU3BOACTBE KOPMOBBIX Apoxokeil, stanoma. OHu comepxat 2,5-8,0% MoHOCaxapumos
(mocne rumponmsa), KykKypy3Has Myka — 67-70%. YKCycHas KHCIIOTa NPHUMEHSETCSA IJIS MPUTOTOBICHHS
MUTATEIBHBIX CPeJ B IMPOU3BOACTBE JH3MHA. METHIOBBIA CIHPT MOJTYYarOT KaTAIUTHYECKUM CHHTE30M U3
OKCHIIOB YTJIEpOJa W BOAOPOAA. DTO HCTOYHUK YTIEPOICOACPIKALIETO CHIPhS I IPOU3BOACTBA MUKPOOHOTO,
KOPMOBOTO U NHILEBOTO OeKa.

IMuraTenbHas cpena mnepen nojadeid B ¢epMmeHTEep JAO0DKHA OBITH oOe33apaxeHa. Ha stom srame
MOJrOTOBKHM cyOcTpaTa HEOOXOJUMO PEIIUTh ABE 3aJadyM: MOJHOCTHIO YHHUYTOXXUTh BCIO KOHTaMHUHAHTHYIO
MUKpOQIIOpY, KOTOpasi COACPKUTCS B HEOOXOAUMOM JIJISl KYJIbTUBUPOBAHUS 00beMe KHJIKOCTH, U COXPaHHUTh
O6HMOJIOTHYECKYIO MOTHOLEHHOCTh MUTATEIbHOMN Cpe/bl.

CyIecTBYIOT CIEIyIOIIHe METOJAbl CTePHIIM3ali O00OpyJOBaHUS, MHUTATENBHBIX Cpel W BO3IyXa:
TEPMUYCCKUN, XHUMUYCCKUH, QUIbTPAIMOHHBIN, paJaWallMOHHBIA. TepMHUYECKHA METOJ dalle BCETo
MpUMEHSeTCS IS CTepUIN3alud OOOPYOOBAaHHS W THTATCIBHBIX CPEll M MOXKET OCYIIECTBIITBCA Kak
HarpeBaHHE 00BEKTa 10 TOTO, MMOKA HE MOTHOHET BCS MUKPOIIOIY JISIIH.

Kugkyro mnHTaTENBHYI Cpeay Tocie 3arpy3kd B (QepMEHTEp HarpeBaroT OO0 ONpeAclICHHOU
TeMIIepaTypsl MyTeM IMOJa4Yd Iapa BO BHYTPEeHHHH oOBeM depMeHTepa. DTHM NPHUEMOM TOCTHUTAETCS
CTepIIH3anus TpyO U apMaTypHl.

TemnoBas crTepunu3alus MNPUBOJUT K OINPEAEICHHBIM XHMHUYECKHM H3MEHEHHSIM B COCTaBe
NUTATEIbHOU cpenbl. HekoTopble U3 HUX CBOJATCS K PA3JIOKCHUI0 HECTOMKMX K HAarpeBaHUIO COCIMHEHUH,
YTO NPHUBOJUT K MOTEpe HEOOXOIMMBIX ISl MUTaHHWS MHUKpOOpraHu3Ma BellecTB. B mpouecce crepuinizanuu
MOXET HPOUCXOAWTHh B3aWMOJACHCTBHE pa3IUYHbIX KOMIIOHEHTOB Cpeabl M 0O0pa3oBaHHE MPOIYKTOB,
MHTHOUPYIOIUX POCT MHKPOOPTraHU3MOB. OOJBIIMHCTBO HM3MEHEHHH XHMHUYECKHX HWHTPEAMEHTOB CpEIbl
BO3HUKAET IPH TeMIEpaTypax BEIMIC, YeM TeMIepaTypa CTepUIN3aIIIH.

CrnenoBaTensHO, dpQeKTHBHAS CTEPINIH3aNHUS B COYCTAHHH C MUHHUMAIBHBIMA U3MEHCHUSMH CPEIbI
MOXeET OBITh TOCTUTHYTA IIyTeM BO3ICUCTBUSA OOJiee BRICOKON TEMIIepaTyphl, a TAKXKe OBICTPOTO HArPEeBaHUS U
OXJTAXKICHUS.

Ecnm crepuiuzanuio yriieBoJOB MPOBOIUTH OTIACIBHO, a 3aTEM aCENTHYECKH M00aBISATH K OCTAJIbHOM
3apaHee MPOCTEPUIN30BAHHON MUTATEIBHOM cpelie, TO MOXKHO IMPEIOTBPATHTh PEAKIIHHA MEXAY YTIIEBOJaMH U
JPYTHMH COCTaBHBIMHM KOMIIOHEHTAaMH cpefbl. Te KOMIOHEHTHI, KOTOPHIE B BBICIIEH CTENEHH YyBCTBUTEIbHBI
K BO3JCHCTBUIO TeIJa, TaKXKe MOTYT OBITh NPOCTEPUIIN30BAaHBI pa3feiabHo. [Ipu 3TOM I cTepuiIu3aluu
MOXET MNPHUMEHSITHCS HOHU3MpYlOllee O0OJiyueHHe WM (QUIbTpalus 4Yepe3 clenuajlbHble MeMOpaHHBIE
GbunbTpHIL.

Jliis obecriedeHus] KOHTPOJIS CTEPUIIM3AI[MU MCIIONIB3YIOT CIIOPHI TeCT MUKpoopranusmoB Bacillus stea-
rothermophilus mrramma 1518. Eciau mocne mpoBeneHus CTEPUIM3AIMK U3 aMITyJbl C TECT-KYJIbTYPOi BBICEB
JaeT OTPUIATEIBHBIN pe3yiabTaT, CUYUTAIOT, YTO IPOU3ONUIO YHHYTOXKECHHE BCEX MHKPOOPTaHU3MOB,
KOHTAMHHHUPOBABIIUX CPELY.

Pemast 3amauy 1mo rapaHTUPOBAHHOM CTEPUIIBHOCTH MUTATENIBHOM CPeJlbl, ClIeyeT MOMHHUTD, YTO PEXHUM
o0e33apakMBaHNs HE JIOJDKEH CHIDKATh €€ OMOJIOTMYECKYIO MOJIHOIEHHOCTh. Ecnu B cocTaB crepunusyeMoit
(a3bl BXOAAT TepMOJIAOMIbHBIE KOMIIOHEHTBI, TO CJIEIYET CTPEMHUTHCS K MOBBIIIEHHOW TeMIieparype (Oonee
140°C), a Takke K COKpaIIeHHI0 BpeMeHH 00paboTku. JIaOMIbHOCTh KOMIIOHEHTOB MOJKET OBITH M3MEHEHaA 32
cuer caura pH cTepunuszyemoit cpenbl. Hampumep, mis TIIOKO3bl ONTHUMAaIbHBIME SIBIIsSIIOTCS PH=3,0, a nns
caxapo3ssl — pH=8,0.

Tepmudecknii cmoco0® CTepmin3aluy TNPUMEHSIETCS Hambojee dYacTo B MHKPOOHOIOTHYECKON
npoMblnuieHHOCTH. OIHAKO AN CTePWJIM3AIUK TBEPABIX MUTATEIBHBIX CPEeJ MPUMEHSIOT TOKH BBICOKOM
yacTOoTel. CTepuian3anus OCYIIECTBIAETCS B TEUEHHE HECKOJBKHX MHUHYT, MPU 3TOM (HU3UKO-XUMHUIECKHE
CBOHCTBA KOMIIOHEHTOB Cpe/bl HE U3MEHSIOTCA.

XuMudeckuid crnoco® cTepwiIM3alMd — 3TO NpPHMEHEHHE [e3MHQUUHMPYIOIHMX areHToB — f3-
NPONMUOHATOB, OKUCh JTHJIEHA, OKHCh NpommwieHa. OCHOBHOW mNpoOieMoil B 3TOM ciy4yae OKa3bIBaeTCs
HE0OXOMMOCTh YCTPAHEHUS! CTEPUIIM3YIOIIEr0 areHTa M3 IHUTATEIbHOW Cpelbl mociie THOeNH MOCTOPOHHEH
Mukpoduopsl. [ToaToMy XMMHYECKHE aHTHCENTHKH MOJDKHBI JIETKO pa3jaraTtbCs NpPH HM3MEHEHUH YCJIOBUH
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MoCJie 3aBEPIICHHS CTEpHIN3aluu. BpIOOp TaKMX COCAMHEHUH HEBENHK, M NOKAa MX HEIb3s CUUTATh JIETKO
JoctynHeIMH. K d9ucily Jydmmux w©3 HHUX MOXKHO OTHECTH TMPONHONAKTOH, OONajalomiuil CHIBHBIM
GakTepUIMIHBIM ACHCTBHEM M JIETKO THAPOJIN3YEMBIH B HETOKCHYHYIO MOJIOUHYIO KHCIIOTY. XHUMHUYECKas
CTEpHUIN3alMsi NUTATEIBHBIX CpeJ HE Hallla MPOMBINIUIEHHOTO HPHMEHEHHS, OJHAKO HCIONb3yIOT €€ B
71a00paTOPHBIX U ONBITHBIX YCTAHOBKAX.

@OunbTpaMOHHBIH METOJ] CTEPHJIN3AIMH TIPUMEHSIOT IS BO3/yXa U ra3oB, MOABOJUMBIX K PeaKTOpaMm.
W3 GuibTpoB pa3InyHBIX TUIIOB HauboJjee NePCIeKTUBHE MeMOpaHHble (GUIBTPBI U3 Te(IIOHa.

MeTon OCHOBaH Ha CIOCOOHOCTH NOJYNPOHHUIIAEMBIX MeMOpaH (TUHa MHKPOQUIBTPALMOHHBIX)
MPOIMYCKaTh KUIKYI0 (pa3y M 3aep>KUBaTh KICTKH MHKPOOPTaHU3MOB.

Meton crepunusyromeid (GuIbTpanuu SBISETCS HACAIBHBIM CPEACTBOM CTEPHIN3AIHMH TEPMHUYECKH
HEYCTOHYMBBIX JKHUAKUX W Ta30BBIX cpex. Crepunmsanns OCYIIECTBJIAETCA IPH HU3KOW TeMIeparype H
TpeOyeT NUIIb T'paJueHTa NaBJICHHUS IO pa3HbIE CTOPOHBI MeMOpaHBl. MeMOpaHHAs CTEPHJIN3ANHUSI HUMEET
NEPCIEKTUBEl B Pa3BUTUM MUKPOOHOH OmorexHomorumu. OCHOBHAas TPYIHOCTh — HAIMYUE TEPMOCTOMKHX
MeMOpaH, CIIOCOOHBIX BEBIHOCHTh MHOTOKPATHYIO TEPMUYECKYIO CTEPHIN3ANNIO X B IPOIECCE SKCIUTyaTaIiH.
MOoXHO yTBEpXAaTh, YTO IO MEpE CO3IaHHUS COBEPUICHHBIX KOHCTPYKIUH MEMOpPaHHBIX aIIapaTtoB s
CTEpHJIN3ALMH, PACCUMTAHHBIX Ha JUINTEIbHYIO dKCIUTyaTallMio, JaHHbIH MEeTO OyAeT IUPOKO MPUMEHSTHCS B
KPYITHOTOHHA)KHBIX MTPOU3BOJICTBAX.

[MoaroroByieHHOE M COOTBETCTBYIOIIUM 00pa30M MOJaHHOE B TEXHOTEHHYIO HKOJOTHYECKYIO HHUIIY ChIPbE
JIOJDKHO OBITH MCHOJIB30BaHO OMOOOBEKTOM B IPOIECCE KYJIBTHBUPOBAaHH. DTal KyJIbTHBUPOBAHMUS CIIaraeTcs 13
MOJy4EHHsI TOCEBHOIO MaTepuana (MHOKYJSITa) W M3 cTraguu OuocuHTe3a (OuoTpanchopmanmu), Korza B
MaKCUMaJIbHOHM CTEIICHU HCIIOJIB3YIOTCS BO3MOXKHOCTH OMO000BEKTa ISl HApaOOTKHU LIEJIEBBIX MIPOTYKTOB.

Xoa padothbl:
W3yuuts nporecc BO3TyX0MOATOTOBKH.
W3yunTts BUIBI MUTATEIHHBIX CPE.
PaccMoTpeTs mpenMymiecTBa 1 HEAOCTATKH KaXKJOH MUTATEILHON Cpeibl U c(hephl UX MPUMEHEHHUS.
3aKOHCHEKTHPOBATh HH(OPMAIHIO 00 OCHOBHBIX ITUTATEIBHBIX CpPEIax B paboueil TeTpaau.
BHecT npakTHuecKue MpeIoKEHNUS 110 yCOBEPIICHCTBOBAHNIO TAHHBIX 3TAIIOB OMOTEXHOIOTHYECKOTO
MPOU3BOJICTBA.

agrwdE

Jlabopamopnas pavoma Neb

l'[o.nyqe}me IMMOCEBHOI'0 MaTepuaJjia
Heas paborbi: M3yunTh mporecc TMOJNyYeHHs IIOCEBHOTO Marepuana B OHOTEXHOJOTHYECKOM
IIPOU3BOJICTBE.
TeopeTnueckue cBeeHUs.

JUis ToTy4eHus: OCEeBHOTO MaTepHaia UCHOIb3YIOT UCXOTHYI0 MYy3€HHYI0 KyJIbTYpy HPOIyLEHTa, KoTopas
MOCTYTIACT B 3aBOJICKYIO JIAOOPATOPHUIO U3 HAYYHO-MCCIIECIOBATEIBCKOTO HHCTUTYTA MM C IOCEBHOW CTaHIINH.

Kak mpaBmiio, TOCEeBHOH Matepwai, COIACpXAlIMil MOJIONbIE, pPacTyIIHe KICTKH MHKPOOPTaHW3MOB Ha
HAYaIbHOW CTaJuU CIIOpooOpa3oBaHUs (CIOPBI, KOHHIUH) MOCTYMAaeT B MPOOHMPKaxX Ha CKOMICHHBIX arapoBBIX
cpelax WM B BUJE YHCTHIX KYJIbTYp B aMITyJIaX.

Kaxmass mpow3BOICTBeHHAs KyJlIbTypa HMEeT TMaclopT, B KOTOPOM YKa3aHBl TPOAYLUEHT H €ro
KOJUICKIIMOHHBI HOMEp, CepHsi M JaTa W3TOTOBICHHS, CPEIHSS aKTHBHOCTh CEpUH M CPOK TOTHOCTH. B macmopre
MpeJCTaBICHAa XapaKTepPUCTHKA Cpexbl I BBIPALIMBAHMSA M XpaHEHUS KyJIbTypbl. [lomydeHHBIH mOCEBHOM
Marepuall MOJBEpPralT TIIATEIbHOMY MHKPOOHOJOIMYeCKOMY M OMOXMMHUYECKOMY KOHTPOJIO, TaKk Kak OT €ro
AKTUBHOCTH ¥ YUCTOTHI 3aBUCUT JaJIbHEUIINNA TPOU3BOICTBEHHBIN LIUKII.

B 3aBucuMoCTH OT BHUIA NPOAYLEHTa, €ro (H3HOJOro-OMOXMMHUUYECKHX CIOCOOHOCTEH NPHUrOTOBICHHE
MIOCEBHOT'0 MaTepHaia (10 CTaAuu MPOU3BOACTBEHHON ()epMEHTAINH) IPOXOIUT B HECKOIBKO 3TATIOB:

HCXOJHAs KyJIbTypa

CKOIIIEHHas arapoBas cpefa

BEIpAIMBaHKE HAa KayaJIKe B KOJI0AX Ha )KHIKOW MUTATENLHOM cpee (01Ha WK IBE CTAIUH)

MOCEBHBIC armapatsl (OIHA, HECKOJIBKO CTaIHiT)

CTaIus MMPOU3BOJICTBEHHON (pepMEHTAIIHH.

Hcxomuyro KynbTypy MPHU ONTHMAIBHBIX TEMIIEPaTypaxX BBIPALIMBAIOT B MPOOUPKAX HA CKOIICHHOW arapoBOi
MUTAaTeIbHON cpene. Jlas MHKpPOCKONMMYECKHMX TpHOOB, AaKTHHOMHIIETOB MPOAYICHTH KyJIbTHBHUPYIOT O
HACTYIUICHUS ONTHMajbHOTO cropooOpasoBanusi (72-120 wac), s OakTepWalbHBIX KYyJbTyp (¢asa
YCTaHABIMBAETCS HKCIIPUMEHTAIBHO.

Bripamennyo kxynbtypy (1-5% ot o0beMa) ¢ MOBEpPXHOCTH CKOLIEHHOH arapoBOH Cpeabl CTEPHIBHO
CMBIBAIOT BOJIOW W TIEPEHOCAT B KOJIOBI DpieHmMeiiepa Ha 750 mu, cogepxkamme 50-100 Mt kUKo muTaTenbHOM
cpenbl. 3acesHHbIE KOJIOBI BhIpamuBaioT Ha kadanke (120-240 06/muH) npu temneparype 28-30-50°C B Teuenune
18-36 uacoB, T.e. TIIyOMHHBIM CIOCOOOM, YTO YBEJIMYMBACT CKOPOCTh POCTa KyJIbTyphl. Bce crammm pocra
MPOAYIIEHTa KOHTPOIUPYIOT MO MOP(OIOTHISCKHM MOKa3aTeIIM MHUKPOOPraHu3MOB. [Ipr 3TOM yCTaHOBIEHO, YTO
HAWITYYIIie pe3ybTaThl JaeT KYJIbTypa, KOTOPas HAXOJUTCS B CTATUH (PH3UOIOTHICCKON 3pEIOCTH.

agrwbdE
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T'oTOBYIO KyNBTYypy CTEpHIHFHO HEPEHOCAT B MOCEBHOW ammapar (Majblif MHOKYJISATOP) C MPEIBapUTEIFHO
MPOCTEPUIIM30BAaHHOM mHTaTeNbHOW cpenoi. [loceBHOM ammapaT OCHAlIEH MEMIAIKOW, a’pUpyIIuM
YCTPOMCTBOM, a TaK)K€ KOHTPOJIBHO-U3MEPUTEIBLHON anmapaTypoil aist peryaupoBanusi pH cpeasi, Temmnepatypsl
U CTCTICHH adpPaliu.

MacmtabupoBaHue Ipy MOJYYCHUH WHOKYJIATA JKEJIATSIBHO OCYIIECTBIIATh TOTIA, KOTJa POCT MOIMYJISIIHA
MPOUCXOJIUT C MAKCUMAIBHOM CKOPOCTBIO, T.€. B IKCIIOHEHITUAIBHOH (ase.

Xoa padoThI:

1. W3yuuts nporiecc moy4eHus NOCEeBHOTO MaTepHala.

2. W3yuuts 3Tamnsl 3Toro npouecca.

3. Paccmotpers po6i1eMbl, KOTOPBIE MOTYT BOSHHKHYTH Ha Ka)KIIOM U3 TAIOB.

4. 3aKOHCIEKTHPOBATH HH(OPMAIHIO 00 OCHOBHBIX 3TaNax MOJIYyYeHHs IIOCEBHOTO MaTepraa B paboueit
TeTpaju.

5. BHecTH npakTHYecKHe MPEAI0KeHHUS [0 YCOBEPLICHCTBOBAHUIO TaHHOTO Tana OMOTEXHOIOTHYECKOT0
IPOU3BOJICTBA.

Jlabopamopuas paboma Ne7

Bbll[e.]IEHl/le, KOHIHCHTPUPOBAHUEC H OYHUCTKA OMOTEXHOJIOTMYECKHUX NMpPpOAYKTOB

Hens padoTsi: M3yunTh mporecchl BBINEICHUS, KOHICHTPUPOBAHHUS M OYHUCTKH OMOTEXHOJIOTHYECKHX
MPOAYKTOB B OMOTEXHOJIOTMYCCKOM IIPOU3BOICTRE.

TeopeTnueckue cBeeHUs.

[Iporece BBIIEICHUS U OUUCTKH MPEACTABISACT COOOM Psifi MOCICIOBATEIBHBIX TEXHOIOTHICCKUX OICPAIlHiA,
KOJIMYECTBO KOTOPHIX BO3PACTAET C MOBHIIICHUEM KEJIAeMOM YUCTOTHI KOHEYHOTO MPOAYKTA.

KynbrypanbHasi ®HAKOCTh BeCbMa YYBCTBHUTEJbHA K Pa3IMYHBIM BO3JCHCTBUSAM, MOXTOMY HaOIIOAArOTCS
MOTEPU MPU BBIICICHUM KOHEYHOro MpoaykTa. KynbTypanbHas >XUIKOCTh TPEACTABISACT COOOH CIIOXKHYIO
MHOTO(a3HYI0 CHCTEMY, colepxamryto oT 1 1o 5% u Oonee Cyxoro BemecTBa, OTACTbHBIC MUKPOOHBIC KICTKA HJIH
MUIIETNHA, TPOIYKTH OMOCHHTE3a U OCTAaTKH MHUTATEeIBHOH cpensl. Kak mpaBuito, BeIIeNeHHE KOHEYHOTO MPOAYKTA
CBSI3aHO C OMpEICICHHBIMH TPYTHOCTSIMH M B OCHOBHOM 3aBHCHT OT MpPEIBAPUTECIBHONH OYHUCTKH HATHBHOTO
pacTtBOpa.

[epBoii cTagrelt MOATOTOBKH KYJNbTYPaNbHON KUAKOCTH JUIS JabHEHIeH mepepaboTKy SIBIICTCS OTACICHUE
B3BCIICHHOW (a3l WM MHUKPOOHOW MAacChl, B COCTaB KOTOPOH BXOAAT MHKPOOPTAaHU3MBI, MPOTYKTHI HX
JKA3HEACATEIbHOCTH, & TAKXE€ OCTAaTKM HEHCIIOJIb30BaHHOM MUTATEIbHOM cpefpl. Pasnenenune TBepaol M KUAKUX
(a3 mpoBOIAT ¢ MPENBAPUTENHLHON KOATYJISIIIMEH BHICOKOMOJIEKYJISIPHBIX BEIIECTB C MOCIEAYIONIIM €CTECTBEHHBIM
(oTcTanBaHue U PUILTPAIKS) WK MPHUHYAUTSIBHBIM OCAKICHHEM IICHTpU(yTax.

O deKkTUBHBIM METOIOM KOATYJISAIHUH JHUCIIEPCHBIX CUCTEM SIBISICTCS 00pabOTKa MX BBICOKOMOJICKYJIIPHBIMHU
MOJIMAJICKTPOSIUTaMHU — (poKysssHTamMu. [Ipu 3TOM B OTJIIMYKE OT OOBIYHON KOAryJISIIUU 00pa3yroTcst (pIOKyJIbI Win
OCAaJIK! PBIXJIOW CTPYKTYPHI, YTO 3HAYUTEIHHO YIyYIIaeT IPOIecc QIIbTPaIIHH.

OCHOBHOE TPEUMYIICCTBO IEHTPU(PYTUPOBAHUS [0 CPABHEHUIO C JAPYTEMH METOAaMH 00pabOTKH
HEOJHOPOJHBIX CHCTEM, HampuMmep, OTCTaMBaHWEM W  (QIIBTPOBAHHWEM 3aKIIOYAaeTCS B  YBEIHYCHHU
MPOM3BOUTEIBHOCTH pasfelieHus. [IpON3BOAUTENFHOCT COBPEMEHHBIX IEHTPHU(YTr HEMPephIBHOIO JEHCTBUSA
nocturaeT cored M%/4. C HoMOIIbI0 HeHTPU(YTMPOBaHHS YIAETCs BBLIEIUTH U3 CYCIIEH3MH YaCTHIL Pa3MepOM J10
COTBHIX JoJiel MukKpomerpa. LleHTprdyrupoBanue mMUPOKO MPUMEHSETCS B OHMOTEXHOJOTHYECKHUX MPOU3BOJICTBAX
JIEKapCTBEHHOW MPOIYKIINH, TPEXKIEC BCEro IS BBUICNEHUS U3 KYJbTYypadbHOW JKUIKOCTH MEPHUCTEMBI PacTEHUH,
O6momaccel IpoXkked, OakTepuil, TpuOOB, OTAEIEHUS PA3TUYHBIX MPOTYKTOB MHKPOOHOJIOTHYECKOrO CHHTE3a
(anTHOMOTHKOB, (DEPMEHTOB, BUTAMUHOB U T.II.), TIEPEBEJCHHBIX MPEIBAPUTEIHLHO B TBEpAyI0 (azy, a Taioke I
pasieNieHus SMYJIbCUI, 00pa3yIOIUXCs MPHU SKCTPAKIINH.

s u3BNedeHrsT BHYTPUKJIETOYHBIX TPOAYKTOB OMOCHHTE3a IUPOKO MCIIOJIB3YIOTCS METOMBI Je3UHTETPAIIIH.
Jesunterpanus, T.e. pa3pylleHHe KIETOUYHBIX O000J0YeK MHUKPOOPTaHU3MOB, OCYIIECTBISETCS HECKOJIbKHUMH
crioco0amMu: XHMUYECKHMU, OUOJIOTHYCCKIMH, (PH3HYSCKUMHE (MEXaHHYCCKIMU).

Xumuyeckue cnocobwl Oesunmezpayuy OCHOBaHBI Ha JIECTPYKIUHU YIOPSIOYCHHBIX CTPYKTYpP KIICTOYHOM
CTCHKH MHKpoopranm3Ma. Hawmbonee W3BECTHbIE XUMHYECKHE CIIOCOOBI: 00pa0OTKa KIETOYHOW CYCIICH3UU
HETOCPEACTBEHHO IICIIOYBI0, MOYEBHHOW, TIHIICPHHOM, aMMHAKOM, IIePCKHChI0. XHMHUYECKHH Ccrocod
MpeJHa3HaYCH ISl BBIICICHHUS CyMMAapHBIX OEIKOB MUIEBOI0 HA3HAYCHHS U HE HAIle) NIMPOKOTO MPUMEHCHHS B
XUMUYECKON U (papMaleBTHYECKOM MPOMBIIIIIEHHOCTH BCJISACTBUE HEBO3MOXKHOCTH MOJIYYUTh YUCTHIN TPOIYKT.

Buonocuueckue cnocobwvt OCYIMECTBISIFOTCS MPU TTOMOIIIH JTUTHYECKUX (PEPMEHTOB.

Qusuueckue cnocodvi. Ousmdeckas (MeXaHWYECKas) NE3MHTErpaIlvs - 3TO MPOIECC, MPOUCXOSANINA MPH
BBICOKMX CKOPOCTSIX W COMPOBOXKAAMOIIUKCA OBICTPHIM TMEpPEMENIMBAHUEM pa3pymiaeMoro MaTepuana B 30HE
JIEUCTBUS JE3UHTETPUPYIONTNX CHII. DU3UIECKYIO JAE3UHTETPAIMIO MOKHO TPOBOJNUTH B HEMPEPHIBHOM PEXHME C
aBTOMaTH3anuei mporecca. Hambomee w3BecTHBIE CIIOCOOBI pa3pylIeHHs OWoMareprana - 3aMOpaXKWBaHHE M
OTTavBaHUE, YIbTPa3BYKOBOE BO3/ICHCTBHIE, HCTUPAHUE KIETOK, SKCTPY3HSL.

Ecmu meneBoll NpOXYKT TMPEACTABISIET COOON pPAaCTBOPHMBI METaOONUT WM OH CHHTE3UPYETCS BHYTPH
KICTKH W HE CEKPETHPYETCS B KyIbTYPaJbHYIO KHIKOCTh, TO MPUOETa0T K CICAYIOIIUM METOJaM BBIICIICHUS:
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9KCTPaKIIUU, COPOIINH, XpoMaTorpaduu, BEIACICHNIO ¢ TTIOMOIIBIO MEeMOpaH.

Oxcmpakyuro  TPOBOIAT OPTaHWYECKUMH  PACTBOPUTENSIMH W3  KJIETOK  (HampuMep, aHTHOMOTHKA
rpu3eodyIpbBUHA alleTOHOM, WU OcH3mmmeHununHa pu pH 2,0-3,0 — Oytrunameratom). DKcTpakus GEpMEHTOB
OCYIIECTBIISIETCS B IBYX(a3HBIX CHCTeMaX, HalpuMep, TIIFOKaHA-JIeKCTpaHa ¥ HECOBMECTHMOTO C HHUM
MO TUJICHTJTUKOJIS.

Memoo adcopbyuu TIPUMEHSIOT B MHKPOOHMOJOTMYECKHX IIPOM3BOJCTBAX B OCHOBHOM NpH MOJIYyYEHHU
KPUCTAJUTHYECKUX aMUHOKHUCIIOT, a TAK)KE BRICOKOOUHMIIICHHBIX ¥ MIMMOOMIN30BaHHbIX (hepMeHTOB. [Ipu BeIaCICHUH
¥ UMMOOMIHM3aK (PEPMEHTOB HCIIOJIB3YIOT OpPraHW4ecKue COpOeHTH (KpaxMall, LEJJIF0J03y, CHHTETHYEeCKUE W
HOHOOOMEHHBIC CMOJIbI) UIIH HEOPTaHUYECKHE (LICOTUTHI, THIPOKCUJT ATFOMHUHUS, CUIIMKATEIN U JI.).

IIporeccsl afcopOUMK OCYIISCTBIIIOT B ammaparax IEPHOANYECKOTO WM HENpPEephIBHOTO NEHCTBUSA C
HETIOABIDKHBIM WM TTOJBWKHBIM ClloeM ancopOeHTa. IlepcrekTHBHEI agcopOepsl ¢ KAISIIAM CIOeM alcopOeHTa.
Beptuxansapie agcopOepbl (MOHHOOOMEHHHKH) HCIONB3YIOTCS U BBIACICHHUS W3 KyJIbTYPalJbHBIX KHIKOCTEH
AMHUHOKHUCIIOT, TIOCIIEAHHUE TIPU MPOXOXKICHUH Yepe3 CIOH HOHHUTA aIcopOUpYIOTCS, a COMyTCTBYIOIIHE IIPUMECH
OTBOJATCS U3 KOJIOHHBI C OTPaOOTAaHHOH KyJIbTYPaJIbHOM XKHUAKOCTEI0. [ocie HACHIMEeHN CMOJIBl  AMHHOKHCIIOTOH
mojady KyJbTYpPaJbHON JKHAKOCTH NPEKPamaroT M CMOJY MPOMEIBAIOT BOIOW, IMOCIE YEero CMOJIa TOTOBAa K
MOBTOPHOMY LIMIKITY.

Xpomamoepaghuueckoe pazpnenenie BAB wucmons3yloT B pa3NMYHBIX BapHaHTax: Teib-(GUIbTpaLus,
MOHHOOMeHHast xpoMartorpadus, ahduHHas xpomarorpadus.

B cnydae aduHHOI Xpomarorpaduy HCHONB3YIOT BBICOKYIO CHEHU(DHUYHOCTh TaKHX MPHUPOJAHBIX BEIIECTB,
Kak (epMEeHTBI, aHTUTENa W JIEKTUHbL. DepMeHTHl 00pa3yloT KOMIUIEKCHI C HHIHOMTOpPaMH, aHTHTella - C
COOTBETCTBYIOIIMMH aHTHIeHaMH (MMMYHOCOPOLMOHHAsh XpomaTorpadus), JEKTHHbI - CO CHEUUaJbHBIMU
perenTopaMy KJICTOYHBIX CTCHOK.

K membpannvim  memooam pasfeneHHUs OTHOCATCS [HAIN3 W DJICKTPOIWANN3, OOpaTHBIM OCMOC,
ynbTpadmiIbTpanns U MUKpodmIsTparusa. OOIIHOCTE BceX MEMOpPaHHBIX METOJIOB pa3feliCHHS 3aKIII0YaeTCs B TOM,
YTO OCHOBHBIM JJIEMEHTOM UX alllapaTypHOTo 0(pOPMIICHHUS SBISTIOTCS MEMOpPaHBL.

MemOpaHHBIE METOMBI Pa3ACICHUS 00IATAI0T PIIOM IPESHMYIIIECTB:
e  KOHIICHTPHPOBAHUE W OYMCTKA MPOMCXOIAT O3 H3MEHEHSI arperaTHOrO COCTOSHIS U (ha30BBIX
IIpEBPALLECHUI];
e mepepabaTbIiBaeMblil IPOAYKT HE TIOJIBEPTaeTCs TEIIOBBIM U XUMHYECKUM BO3ACHCTBUSIM;
e  MEXaHMWYECKOe M T'MAPOAMHAMUYECKOE BO3JCHCTBHE HAa OMOIOTHUECKUI MaTeprall He3HAYUTENbHO;
®  JIerko 00eCIe4YHMBaIOT FEPMETHYHOCTh M ACENITHYECKUE YCIOBUSL.

OcHOBHEBIE OrpaHUYCHU B IPUMCHCHUU MeM6paHHI)IX METOZO0B pa3A€JICHU CBA3aHbI C TEM, YTO HEKOTOPHIC
MaTepHalbl, U3 KOTOPHIX H3TOTABINBAIOTCS MEMOpaHbI, HE BBICPKUBAIOT OYCHb HIU3KUX U OYCHB BBICOKHX
3Ha4eHWH pH U BEICOKUX TeMIIeparyp.

Xoa padoTbI:

1. W3yuuts nporecc BBIIEICHNS M OYMCTKHU U €T0 T0CIIeI0BATEIbHBIE TEXHOJIOTHIECKUE OTIEPaLIHH.

2. W3yunts MeTOx HEeHTPUPYTUPOBAHUS U €TO TIPEMYIIECTBA.

3. PaccMoTpeTs XuMHUECKHE CIIOCOOBI IE3UHTETPALH.

4. Paccmorpets (usnueckue crnocoObl Ie3UHTErPaLIH.

5. PaccMoTperh Ouosiorudeckue croco0bl IE3MHTETPALUH.

6. 3aKOHCHEKTHPOBATh MH(POPMAIMIO 00 OCHOBHBIX CHIOCO0AX BBIJEICHHUS U OYUCTKH OMOIIPO/IyKTa B paboyeit
TeTPajH.

7. N3yunTh criocoObl BEIIETIEHUSI OMOTIPOYKTA U3 KUAKUX cpell (METOIBI SKCTPAKIIUH, COPOITUH,
xpomartorpaduu, BEIACICHHUS ¢ TOMOIIBI0 MEMOpaH).

8. 3aKOHCHEKTHPOBATh HH(POPMAIHIO 00 OCHOBHBIX CIIOCO0aX BBIAEICHUS M OUUCTKN OMONPOJIyKTa U3
KHUJKUX cpe]] B pabodeil TeTpam.

9. BHecTu npakTHueckue MpeuIosKeHus 110 yCOBEPIICHCTBOBAHUIO IAHHOTO 3Tana OMOTEXHOIOTHYECKOTO
MPOU3BOJICTBA.

Jlabopamopnas paooma Ne8

Cymka 0HOTeXHOJIOrH4YeCKOH M (papMaleBTHYEeCKOi MPOAYKINH
Lean padotsi: V3yunTs nporecc cymky OMOTEXHUUECKOH 1 (papMarieBTHIECKOH MPOTyKINH.
TeopeTuueckue cBeJeHUs.

TTonygaemast B KOHIlE MHKJIA KyJbTypalibHas >XUAKOCTH coaepxutr ot 0,1 mo 5% cyxux BemectB. Ha
MOCTEAYIONINX CTaAuAX W3 Hee W3BICKAIOT II0JIe3HBIe MPOAYKTH (Omomacca, aHTHOMOTHKH, (DEpMEHTHI,
AMHUHOKHCIIOTHI U IPYTHE BEIIECTBA), KOTOPHIE 3aTEM ITPEBPAIIAIOTCS B KOHEYHYIO TOBApHYIO GOpMy.

BonbmMHCTBO MPOAYKTOB OMOJIOTHYECKOTO CHHTE3a BBIMYCKAIOTCS B CYXOM BHJE C OCTATOYHOW BIIAXKHOCTBHIO HE
Gonee 5-12%.

VYnaneHue Blarud M TEIUIOBOE BO3JCHCTBHE B XO/€ CYIIKHM OMOMAaccChl BEIYT K CYIIECTBEHHBIM W3MEHEHHMSIM,
BJIMSIIOIIMM Ha KayecTBO TOTOBOTO NMpoayKTa. HanGonbiue TpyTHOCTH BOSHUKAIOT PU HEOOXOIMMOCTH COXPAaHHUTh
TaKhe TepMOJa0UIbHBIE O0BEKTHI, KaK XMBbIE MUKPOOPraHU3MbI (OakTepHaibHble IpernapaTsl) Win (GpepMeHTHbIC
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npenapatsl. OCHOBHBIMH NPHYMHAMH HX TEPMOJIAOMIBHOCTH SIBIIAIOTCS ICHATypanusi Oelka M MHAKTHBALUS
(hepMEHTOB TIPH TEIUIOBOM BO3JCHCTBHUM, YBEIWICHHE KOHIICHTPAIUU JJICKTPOIMTOB M TOKCHYHBIX BEIIECTB IPH
yIAJICHUH BJIarH, a TAK)Ke CTPYKTYPHBIE X MEXaHHMUECKHE TIOBPEKACHHS B IIPOIIECCE CYIIKH.

ITo ucxomHOMY arperaTHOMY COCTOSHHIO BJIATH Pa3IMYaOT CIIEAYIONINE METOMBI CYIIKH: CYIIKY U3 XHIKOTO
COCTOSIHHSI, UCTIAPEHHE U3 TBEPJOT0 COCTOSHHUS, MUHYSI XKHUIKYIO (a3y - CyOIMMalHIO.

Cymka KyJbTypallbHOM JKHUAKOCTH WJIM OHOMAacChl OCYIIECTBIISIETCS KOHTAaKTHBIM, KOHBEKTHUBHBIM H
paaraioHHBIM CIIOCOOO0M.

[Tpn KOHTaKTHOI CyIIKe TEIIO MepefacTcsi BBHICYIIMBAEMOMY MaTepually 4epe3 Harperble MOBEpXHOCTH U
UCTIapsIIOIIasics Bilara NepexoauT B BO3AyX. J[is cylIKy MpOayKTOB OMOJIOTMYECKOr0 CHHTE3a IPUMEHSIIOTCS OJTHO-
Y IBYXBaJIbLIOBBIC IIKA(HBIEC CYIIHMIKH.

Ilpn KOHBEKTHBHOW CYyIIKE TEMJIO0, HEOOXOAMMOE ISl TpoIlecca CYIIKH, JOCTABISIETCS Ta3000pa3HBIM
CYIIMIBHBIM areHTOM, KOTOPBIA UTPAET pOJIb TEINIOHOCUTENS U CPENIbl, B KOTOPYIO MEPEXONT BiIara U3 Marepuana.
OTOT MeTOJ WIMPOKO NPHUMEHSETCS I CYIIKA MHPOAYKTOB OHOJIOTHYECKOTO CHHTE3a H, NPEKAE BCEro, B
ITHEBMATHYECKHX, a3pO(OHTAHHBIX, PACTIBUINTEIBHBIX CYIIIIKaX U CYIIMIKaX B KUIAIIEM CJIO€.

INTockonbKy OOMBIIMHCTBO MPOAYKTOB OMOJIOTHYECKOTO CHHTE3a SIBISIOTCS TEPMOIAOMIBHBIMU BELIECTBAMM,
TO JUISl MX CYILIKH NPUMEHSIOTCS HanboJiee maasmye MeToabl. [Ipu 3ToM cTpeMsTcs CHU3UTh TeMIlepaTypy U BpeMmsi
cymku. J[ng 3Tux nenei MCHOIB3YIOT BaKyyM WM CYIIKY TOHKOJHMCIIEPCHOTO Martepuaina. Emie Oosiee BBITOAHBIC
YCIIOBUSI [JIS CYIIIKH TEPMOJIA0MIIBHBIX BEILIECTB CO3AAI0TCS P CyOIMMAaInH.

CyOauMaIMoHHBIN METOJI CYIIKH OCHOBAH Ha yJaJeHUH BJIATU U3 3aMOPOKEHHOT0 COCTOSHUS, IpUYeM, Bara
MEePEXOUT B ra3000pasHyto (asy, MUHYS KUIKYIO.

XapakTepHbIMH OCOOCHHOCTSIMU CYOJIMMAIMH SIBIISIOTCS MUHUMAJIBHBIC IO CPABHEHHIO C JPYTHMMH METOJaMHU
CYIIKH U3MEHEHHUS CTPYKTYPBI BEICYIIIMBAEMOTO MaTepHaa 1 Ooyee HU3KKE TEMIIepaTyphl BEICymuBaHus. [loaToMy
CyONMManuMoOHHass CyIIKa IPUMEHSAeTCs Uil 0co00 TepMONaOMIBHBIX TPOAYKTOB, HANpHMEp O KHUBBIX
MHUKpPOOPTaHM3MOB, ()epPMEHTOB, HEKOTOPHIX aHTHOMOTHKOB.

[TpruanHO# rubeny KIeTOK MOXET OBITh Upe3MepHOe 00€3BOXKHMBAHHE B IPOIIECCE CYOIMMAIIIOHHON CYIIKH.
JI71s1 3aI0UTHI KJIETOK OT THOENIH MPU 3aMOPaXKUBAHUN U TIOCIIETYIOIIEM BBICYIIMBAHUN NPUMEHSIOTCS CTICIaIbHBIC
3alIUTHBIE CPEbl, BKIIOYAIOIINE MIINIEPHH, caXxapo3y, HOIMBUHWIITUPPOIINIOH U IPYTHE BEIIECTBA, 3aMEUIIONINE
00pa3oBaHNe BHYTPUKIETOYHOIO JbJ1a, YMCHBIIAIONNE KOHIIEHTPUPOBAHUH JIEKTPOJIUTOB U 3aIIHUIIAIOIINE KIETKU
0T rpy0bOro HEOOPATUMOTO 00E3BOKUBAHUS.

[MonydeHHble cyXue MPOIYKTHl OMOCHHTE3a OOBIYHO HCIOJB3YIOTCS B M3MENIBYEHHOM cocTosHMU. WHorna,
NPU PaCIBUTUTENLHON CYIIKE JOMOJIHUTEIBHOIO W3MENbUeHUsI BHICYLIEHHOTO NPOJyKTa He Tpebyercs. B apyrux
Clly4asix, KOT/Ia TOTOBBIA MPOJAYKT TPEIBAPUTENHLHO OYEHb OBICTPO JOJDKEH PAcTBOPSTHCS WIIM CMELIMBATHCS IO
TOMOTE€HHOTO COCTOSTHHSI, BBOASAT OIEPALNIO N3MEIbUCHHSI.

W3menbueHne 3aBUCHUT OT pa3Mepa KyCKOB MCXOJHOTO MaTepHalla U COOTBETCTBEHHO JIENUTCS Ha HECKOJIBKO
KJIaCCOB!

* Npo0JICHNE - KPYTIHOE, CPEAHEee, MEJIKOE;

* [IOMOJI - TPYOBIi, CpeAHNH, TOHKHH, KOJUTOUTHBIH.

BeicynieHHbIe TOPONIKOBUAHBIE MPENAPAThl TPYAHO O3UPOBaTh, pachacoBbIBaTh U TPAHCIIOPTHPOBATh. Jli1s
YBEJIMYCHUS CPEIHEH TJIOTHOCTH, YMEHBIIEHHS 00beMa M CHIXKEHHMS MbLIe00pa3oBaHusl NpenapaThl IPaHyIupyIOT.
W3BecTHBI pa3iM4HbIE CIIOCOOBI epamyIuposanusi: SKCTPY3Usl C TOCIEIAYIOIIUM LEHTPOOEKHBIM CKAThIBAHHEM,
TICEBIOOXKIDKEHHE M OPOILICHHE JKUAKOCTHIO ITOPOIIKA ¢ HAHECEHHEM TIJIa3MPOBAHHOW IUICHKH Ha ITOBEPXHOCTH
rpaHyJIsiTa, MpeccoBanue U GopMOBKa C MTOMOIIBI0 (POPMOBOUHBIX MAIIHH CyXUM WIIH JKHJKUM CIIOCOOOM.

Jnst o0BEeMHOrO HAmOpHOTO JO3UPOBaHMS IHKHUAKHX CpPell B TOYHBIX M PETYJIUPYEMBIX KOJIMYECTBAX
HCTIONB3YIOT HACOCHI U I03UPOBOYHBIC arperarsl.

Jnst no3upoBaHHMss M pac(acoBKH CHITyYHMX MaTEpPUAIOB IpEJHA3HAUYEHB IHEBMAaTHYECKHE JI03aTOPBI,
ABTOMATHUYECKHE JIO3UPOBOYHBIE BECHI, BECOBBIOOWHBIE aNIIapaThl, JEHTOUYHBIE 103aTOPbI, BAOPO103aTOPBHI.

B 3HaunTenbHOW cTeneHM 3(GQPEKTUBHOCTH (DapMalEBTHYECKOTO IPOM3BOACTBA 3aBHCHUT OT ITOCTAHOBKH
MHUKPOOHOJIOTMYECKOT0 KOHTpOJIsl. KoHTposmpytoTest My3elHast KyJIbTypa MUKPOOPraHU3Ma-TpOAyIIeHTa, IIOCEBHOM
Marepua, HUTaTelIbHbIE CPElbl, BO3IYX, KyJIbTypalbHas XHUIKOCTh, a TAKXKE TOTOBas NMpOoAyKius. B 3aBucuMocti
OT Ha3HAYECHUS] MUKPOOHOJIIOTHUECKOH POIYKIMH TIPEIbIBISAIOTCS Pa3IMYHbIe TPeOOBaHMS K €€ 00CEMEHEHHOCTH.
IIposyKThl, UCIOJb3yEMbIE B MEAULMHCKOW HPOMBIIIJICHHOCTH, JOJDKHBI OBITh MPAKTHYECKH CBOOOJHBIMH OT
MHKpPOOPTIaHH3MOB.

OpmHa W3 TJIaBHBIX 3a/1a4 OMOTEXHOJIOTMYECKOTO INPOM3BOJCTBA — MOJJEpKaHHE B AKTHMBHOM COCTOSIHUH
MPOM3BOJICTBEHHOTO IITaMMa. B mpomecce HEOAHOKPATHBIX IEPEHOCOB MHKPOOPTaHU3MOB, a TaKKe UINTEIHFHOTO
BO3JICHCTBYsI YCIOBUIl KYJIbTUBUPOBAHHUS C TEYCHUEM BPEMEHH MOTYT BO3HUKHYTH CIIOHTaHHbBIE MYTallUH, KOTOPbIE
NPUBOAST K CHIIKEHHIO MPOJYKTUBHOCTH IPOM3BOACTBEHHON KYJIBbTYpHI. B CBSI3M ¢ 3TUM meprouyecky, /1Ba pa3a B
Tofl, a B OTJENbHBIX CIydYasX W Yalle MPOBOAAT IEpPeceBbl IPOM3BOJCTBEHHOrO IITaMMa M OTOOp BapHaHTOB C
HanOosee BEICOKOH MPOIyKTHBHOCTHIO.

BroxuMuueckuii KOHTPOJIb KOJIMYECTBA U CIEIU(PUUECKONH aKTUBHOCTH IPOAYKTOB MHKPOOHOIOTHYECKOTO
CHHTE3a II03BOJISIET MPOCIEIUTh 332 BBIXOJOM MPOMEXYTOYHOTO M KOHEYHOI'O HPOJYKTOB. DTOT BHJ KOHTPOJIS
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o0ecrieunBaeT BHITYCK (papManeBTHUECKOW MPOAYKIIUH, OTBEYAOICH TpeOOBaHUSAM CTaHIAPTOB.
Xon padoThl:

W3y4uTs npolece CyLUIKU U €ro MoclieA0BaTeIbHbIe TEXHOJIOTHUECKUE ONEepaliHH.
W3yunTs METOABI CYIIKH.

PaccmoTpeTh npenMymecTBa 1 HeIOCTATKH PA3INYHbIX METOJOB CYIIKH OHOMPOIYKIIHH.
3aKOHCHEKTHPOBATh HH(POPMAIMIO 00 OCHOBHBIX CIIOCO0aX CyIIKH OMONpPOIyKTa B pabodell TeTpaiu.
W3yanTh 0COOEHHOCTH OMOTEXHOIOTHIECKOTO KOHTPOJIS.

. 3aKOHCIIEKTHPOBATh HHPOPMAIIHIO 0 OMOTEXHOJIOTHIECKOM KOHTpPOJIE B pabodeit TeTpai.

Baectn MPAaKTUYCCKUC MPCATIOKCHUS 110 YCOBCPIHICHCTBOBAHUIO JTAHHOT'O dTama OMOTEXHOJIOTHUECKOTO
IMMpOU3BOJACTBA.

~NoUAwWNE

Jlabopamopnas pavoma Ne9
Cranpaprusauus 6monpenaparoB. KoHTpo.b U ynpasiieHne 0MOTEXHOJIOTHYeCKMMU

npoieccamu
Heab padorel: M3yunTh mporecc CTaHAAPTU3AIUK OMONpPENapaToB U METOIBI KOHTPOJIS M YIpaBICHUSA
OMOTEXHOIOTHYECKUMH MTPOIIECCAMH.
TeopeTuueckue cBeIeHUsI.

ITo mepe mampHEHIIET0 pa3BUTHA OMOTEXHOJIOTHH Bce Oojiee OCTPO BCTaeT MpodiIeMa KOHTPOJS KadecTBa
CBIPbS, UCIIOIB3YEMOTO sl COCTABICHHS NUTATEIBHBIX CPEl, W KadecTBa MPOIAYKTOB OHMocuHTe3a. B HacTosmee
BpeMs ChIphE€ M NMHUTATEIbHbIE CYyOCTPAThl UII MUKPOOHOTO MPOMBINUIEHHOIO OMOCHHTE3a OLIEHUBAIOT 110 COCTaBY
TeX WJIM MHBIX KOMIIOHEHTOB, CBA3aHHBIX C KAUECTBOM.

HckmounTenbHO BakKeH KOHTPOJIb KadecTBa IPOJYKTOB OHOCHUHTE3a, HCIOJIb3YEMbIX B MEIHUILHUHE!
aHTUOMOTHKOB, PEpPMEHTOB, IPYrUX OMOOPraHUYECKUX COCAMHEHUI.

B cooTBercTBUM € OQUUMANBHOW METOIUKOW CYIIECTBYEeT KiaccH(UKaIMs MOKa3aTeleil Uil OLEHKH
Ka4yecTBa MMKPOOHMOJIOrM4ecKoW NpoAyKiuu. [lokasarenu Ha3HAYCHUS XapaKTEPU3YIOT CBOMCTBA IPOAYKIINH,
OTIPECTAIONINE OCHOBHBIC (DYHKIIMH, AJISI BBITOJHEHUS! KOTOPHIX OHA NpeIHa3Ha4eHa, ¥ 00yCIOBIMBAIOT 00/1acTh
ee npuMeHeHus. K rpymme mokasarenei Ha3HaYeHHS OTHOCSTCS /IBE Ba)KHBIC ITOATPYIIIBI: TTOKAa3aTeNM COCTABa H
nmokasarein QyHKIHOHATEHON 3P PEKTHUBHOCTH.

INokazaTenu comepkaHns OCHOBHOT'O BEIIECTBA BKIIOYAIOT:

» cogneprxanue (%) CHIPOTo IPOTEWHA B APOXKIKAX B MepecyeTe Ha abcooTHO cyxoe BemecTBo (ACB);
» cogaepxanue (%) 6enka B nmepecuere Ha ACB;
* cozepxaHue (T) aHTHOMOTHKOB Ha | Kr mpemnapara;
* cojepkaHue (M) BUTaMMHA Ha | Kr mpemnapara;
* TUTp Ipenapara;
* aKTHBHOCTb (DEPMEHTHBIX IPENapaToB;
* K03 GUIHEHT OHOJIOrMIECKON aKTUBHOCTH;
* JpyrHe IoKa3aTellu.
Iokazarenu conepskaHns MOCTOPOHHNUX MPUMECEH:
* coxepxanue (%) yrieBoIopolIoB B OeTKe;
* CcoJep)KaHHWe METAJUIOMarHUTHBIX IpUMeceil B Oellke;
* COJEpKaHME B MPOJYKINH BEIIECTB, OTIMYHBIX 110 COCTaBY OT OCHOBHOTO KOMITOHEHTA M CHHUYKAIOIINX
Ka4eCcTBO MPOAYKLHUY;
» cogaepxanue (%) 30mb1 B iepecyere Ha ACB u fp.
[MokazaTenu CTPYKTYpPbI U QHU3NKO-XUMHUYECKHE XapaKTEPUCTHKH!
* KpPYNHOCTb YaCTHII;
*  BIAXHOCTH (%);
* HaceIHas Macca (T/1);
* CKOPOCTb PACTBOPEHHS;
* IUIOTHOCTH (T/cM3) U ap.

KonTpons kauecTBa Ouomnpenapara 1o Noka3aTesIsM Ha3sHa4EeHUs CBOJUTCS K aHAJIM3Y €ro cocraBa U (PU3UKO-
XUMHYECKHUX CBOMCTB.

KavecTBeHHbBIE XapaKTEpPUCTUKHU NMPOIYKIUH (BHEIIHUIA BHJ, IIBET, 3arax, BKYC) PEKOMEHIYETCsl OTpeeIsTh
OPTaHOJICNITUYECKHM METOJIOM B CPaBHEHUH C 0a30BBIM 00pa3IioM.

Taroke m000H OHOTEXHOJOTMYECKHH Tpemapar (HampuMmep, BaKIWHA) IIOABEPraeTcs CTaHAAPTH3ALUU
(KOHTpONIBbHAS MPOBEPKA TOTOBOTO MPOTYKTa) C TOMOIIBIO CIIEAYIOMINX TECTOB!

1) TecT Ha CTEPHIILHOCTE;
2) TecT Ha NPUCYTCTBHE KOHCEPBAHTA,;
3) npoBepka Ha MPUCYTCTBHE aABIOBAHTOB (HAIIPUMEP, aIFOMUHIEBEIE KBACIIbI);
4) mpoBepKa Ha aKTUBHOCTh M WACHTUYHOCTb.
[IpoBepke moutexxaT TOKyMeHTanus, oOpasibl, MAPKUPOBKa M YIakoBKa. Bce BhlIenepeyrciIeHHbIE TECTHI
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HEOOXOUMBI JIJIS1 TOTO, YTOOBI TOTOBBIN MPOIYKT 00Ja1al HEOOXOUMBIMH CBOMCTBAMH: OBIIT O€30TaceH, HalEKeH
u o0iagan HEOOXOOUMBIMH MPOMMIAKTHISCKAM WIN JIe4eOHBIM AelcTBHEeM. MeXayHapoIHble PEeKOMEHIAITNI
(pexomennaru BO3), kacaromnuecs Takux TpeOOBaHMIA, 00JIerdatoT 0OMEH OMOJOTHUCSCKIMH TIperapaTaMi MKy
OTJENBHBIMH CTPaHAMH W CIYXaT PYKOBOJICTBOM Ui PaOOTHWKOB, OTBETCTBEHHBIX 3a H3TOTOBICHHE JTHX
NpenaparoB, a TakkKe IS TeX, KTO IPUHUMAET peIIeHHEe MO BONpOCaM, KacCAarOUIMMCS METOJOB MX aHalu3a U
KOHTPOJISL.

Ha  coBpemeHHOM  3Tame  pa3BUTHS  OHMOTEXHOJOIMYECKOTO  NPOU3BOJCTBA  JIEKAPCTBEHHBIX,
NpodUIaKTHYECKUX U TUArHOCTUUECKUX CPEACTB BHICOKOE KaueCTBO MPOLYKIIUH MOXKET OBITh JOCTUTHYTO C Y4E€TOM
psina obumx TpeGoBaHMU K OpraHU3alMi U KOHTPOJIIO IPOU3BOCTBA. Takue TpeOOBaHMUS JOJDKHBI MPEAYNPEXIaTh
BO3MOJKHBIE OIIMOKH TIPH TPOBEACHUHM TEXHOJIOTHUECKUX MPOIIECCOB M BECTH K CO3JAHHIO SKOJOTHYECKU
0e30TaCHBIX MPEIITPUATHIH.

Ux o6miee HasBanue - GMP pacmmgpossiBaercs kak "Good Manufacturing Practice” u mepeBomuTcs Kak
"TIpaBrna xoporero (WId HaIJIeKaIero) mpou3BoacTaa'.

GMP cregyer moHUMaTh, Kak SIUHYIO CUCTEMY TPEOOBAaHMI 1O OpTaHW3alid MPOM3BOACTBA U KOHTPOJIO
KadecTBa JIIOOBIX JICKAPCTBEHHBIX CPEACTB OT Hadaia MepepadOTKU CBHIPHs 10 MMPOU3BOJICTBA TOTOBBIX MPOAYKTOB,
BKIIOYass oOmme TpeOOBaHMS K IIOMEIICHUSM, OOOpPYIOBAaHMIO M IIEPCOHANTY; OHHM TaKXKe IOJIHOCTBIO
pacnpoCTpaHsIoOTCs Ha Bce OMOTEXHOJIOTMYECKUE POU3BOJICTBA, 3aHATHIE H3TOTOBJICHHEM JIEKAPCTBEHHBIX CPE/ICTB.

[MpaBuna GMP conmepkaT JMImIb MHUHMMAlbHBIE IPAKTHUSCKHE YKazaHHs, HO SBISIIOTCS OOIIUM
PYKOBOJICTBOM, PErIaMEHTHPYIOIINM, KaK JIOJDKEH ObITh OPraHU30BaH MPOM3BOACTBEHHBIN NPOLIECC U KaK JIOJKHBI
OBITh OPraHN30BaHbl KOHTPOJIBHBIE HCTIBITAHHS.

CymectBytor HanmoHnansHble GMP (y Oonee uem 40 crpan - CLUA, Snonus, I'epmanus, Uumust u np.),
pernonamsaeie GMP  (EDC), GMP BO3. IlpaBuna, pa3paboranHeie BO3, cOCTaBISIIOT OIWH W3 OCHOBHBIX
aneMeHTOB "CHCTeMBI YIOBIETBOPEHHUS KadecTBa (DapMalleBTHUCCKUX IPEnapaToB B MEKIYHAPOIHOW TOPTOBIIE,
KOTOpas pPEKOMEHIOBaHa BceM crpaHaM-wieHaM BO3. Ona sBusercs 0coOBIM BHIOM MHOTOCTOPOHHETO
COTJIAIICHUSI C MEeNbI0 OKa3aHWsA I[IOMOINM OpraHaM 3IpaBOOXPAHEHHS HMIIOPTUPYIOMKX (B TOM dYHCIC
pa3BUBAIOIINXCS) CTpaH B OIEHKE OPUINYECKOTO CTaTyca M TEXHHYECKOTO YPOBHS 3aKylaeMbIX HMHA
JIEKapCTBEHHBIX cpeacTB. OHa IaeT ONpeIeIeHHY 0 TapaHTHIO CTPaHAM-UMIIOPTEPaM.

Crenyer otMeTuTh, uto TpeboBanuss GMP oTHOCATCS TOJNIBKO K penapaTaM MEeJUIMHCKOTO MPUMEHEHNSI.

Bce wnarmonanbHbie U apyrue npaewia GMP ekmrouenst B cOopuuk "International drug GMP", xotopsrit
nepuoauuecku nepeusnaercs (s CIIA).

[MpaBuna GMP - HanuoHaNbHBIE, PETHOHAIBHBIC, MEXIYHAapOIHBIC, - COAEP)KAT CIIEAYIOLIHMe OCHOBHBIC
TJIaBbl: BBEJICHHE, TEPMMHOJIOIHWS, TIEPCOHAN, 3JlaHHs M MOMELIeHHs, 00OpyJOBaHUE, IPOLECC MPOU3BOACTBA M
9KOJIOTHYECKasi 0€30IaCHOCTD, JIAOOPATOPHEIN KOHTPOIb, PETUCTPAIIHS U OTICTHOCTD.

He ananmmsupys noapoOHO BceX 9acTeil COOTBETCTBYIONIETO OQHUIHATBHOTO TOKYMEHTA (JOKYMEHTOB),
OTMETHM OTJENbHBIC TPEOOBAHUS IO HEKOTOPBIM U3 Pa3/ICIIOB.

TpeboBaHNs K TEpPCOHANTY CBS3aHBI C YPOBHEM €ro KBaTH()UKAIUH, COCTOSHUEM 3J0POBbS, IHMYHON
TUTUCHOH, TOPSIKOM HCIIONB30BaHUS TEXHOJOTUIECKON OMEXKIBl W OOYBH, MaTephallaMH JUIS WX H3TOTOBIICHUS
(HarmpuMep Oe3BOpPCOBast TKAHb ), MIEPETIOATOTOBKOH M MEAUIIUHCKIMH OCMOTPaMH TIepCOHAIA.

TpeOoBanust K 374aHUSIM M MOMEIICHUSIM YTOUHSIOT MX PACHOJIOKEHUE, TUIAHUPOBKY C LENIbI0, HAlpHuMep,
NPEeJIOTBPAIICHUS CMEIICHUS] DPA3IMYHBIX BHUJIOB M CEPUH HMCXOAHOTO CHIPbS, TOJIYNPOAYKTOB M TOTOBBIX
JICKapCTBEHHBIX ~ CpeACTB. [lepeuHcisiorcst  cHeuuaibHbIE TOMEUICHWs Uil [POBEIECHUS  KOHKPETHBIX
TEXHOJIOTHUECKHX orepauuii u T.1. Hebe3blHTepecHO B JTOH CBSI3M OTMETUTh, YTO B PsA€ HALMOHAJIBHBIX
pykoBojcTB 1o GMP yka3biBaercsi, B 4aCTHOCTH, Ha TE€XHOJOTHYECKHE ONEPally, CBSI3aHHbIE C IIPOU3BOJICTBOM,
00paboTKOM M YyIaKOBKOH aHTHOMOTHKOB IEHUIMJUIMHOB U 11e()aTOCTIOPUHOB, KOTOPBIE PEKOMEHIYETCSI IPOBOAUTH
B MIOMEIMICHUX, H30JIMPOBAHHEIX OT TEX, IJIe U3TOTABIUBAIOTCS IPYTUE JIEKAPCTBEHHBIE CPEACTBA. DTO OOBICHACTCS
TEeM, 9TO OeTajakTaMbl MOTYT MPOSBILATH AJUIEPTeHHOE ACHCTBHE B KpaifHe HE3HAYMTENBHBIX KOJIHYECTBAX,
MONAaJaloNINX B APYIUe JIEKapCTBEHHBIE CPEJCTBA, JJIS1 TOTO, YTOOB! Y CEHCHOMIN3UPOBAHHBIX OOJIHBIX BO3HUKIIN
CEepbE3HBIE OCIOKHEHUS.

3HaunTenbHOEe BHUMaHHMe ynensercs B GMP  00nMIOBOYHBIM MaTepuanaMm, CaHTEXHHKE M BOIPOCY
MOJIEP )KAHHS YUCTOTHI B TIOMELIEHHSIX.

IToa 0coOblii KOHTPOJIH TIOTAAI0T TOMELICHHSI, IIe IIPOU3BO/ISITCS CTEPUIIbHBIE JIEKAPCTBEHHbIE CPEICTBA - B
OTHOIIEHUU UX M30JIMPOBAHHOCTH, OCOOCHHOCTEW MIIaHMPOBKU, BEHTWIISLIMHY, MOJICPIKAHHUS TOCTOSTHHOW Pa3HOCTH
JIABJICHUI MEXLy OT/IENbHBIMH IMOMEIIEHUSMH B 3-5 MM BOJ.CT., IPUYEM, B IIOMEIICHHUSIX 00Jiee BHICOKHX KIIaCCOB
YHCTOTHI JIaBJIEHHE JIOJDKHO OBbITh BbIle. HecTepuibHbIe JIeKAPCTBEHHBIE CPE/ICTBA HE JIOJDKHBI POU3BOJIUTHCS B
TEX MOMEUICHHSX, TJIe U3TOTOBIISIETCS] CTEPUIIbHAS TIPOYKI[HSL.

Msuorouncnennsl Tpeboanuss GMP k koHcTpyKInu, pa3mepaM M pacloiokeHHI0 000py0BaHHUs, OCOOCHHO
UCIIOJIb3YEMOTO MPH NPOU3BOJICTBE CTEPMIIBHBIX JIEKAPCTBEHHBIX CPEACTB. B KauecTBe 0JTHOTO M3 MPUMEPOB MOKHO
OTMETUTh yKa3aHHE Ha TO, YTO NPH IPOM3BOACTBE WHBEKIMOHHBIX MpENapaToB clieayeT n3beratb (QUIBTPOB,
OTAEJAIONINX BOJIOKHA. Ecii OHM BBIHY)XKIEHHO HPUMEHSIOTCS (acOecT M T.I1.), TOCNIe HUX CJIEAYET HCIOJIb30BaTh
JIOTIOJTHUTENbHBIE MeMOpaHHbIe QHILTPHI ¢ pazMepoM 1op He Ooxnee 0,45 MKM.

Dopma A ctp. 27 uz 36




MHHHCTEPCTBO HAYKH U BhICIIEro oopasoBanus PO

o N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas mporpamma 1o JUCHHUIUINHE

Bo Bcex GMP nmatorcs moapoOHbIe yKa3aHHs, MMCEIOIINE LEIbI0 ONTHMAILHOE TPOBEIACHUE BCEX 3TAIlOB
mporecca mpousBojicTBa. [IpaBuna kacatorcs: 1) orOGopa mpoO, KOHTPOJIS KadecTBa CHIPHS;, 2) OCYIIECTBICHUS
KOHTPOJISI HETOCPEICTBEHHO 3a IPOIeccaMi MPOHM3BOACTBA, 0OpaOOTKM, ymakoBKW. JlaloTcsi mpaBmwia Uit
nepepadoTKH OpPaKOBAHHBIX CEPHM.

[TpuMeHUTENEHO K TPOW3BOJCTBY aHTHOMOTHUKOB (cTazusi (epMeHTalMy) HENOCPEICTBEHHO OTHOCHUTCS
yKa3aHWEe Ha KapaHTHH, KOTOPOMY JOJDKHO IIOJBEpPraThcsl ChIphe (T.. KOMIIOHEHTHI, BXOJIIME B KOMILJICKCHBIC
cpenbl), Ha HEOOXOAMMOCTh CTaTUCTUYECKHX KPUTEPHEB BapHAOENIbHOCTH KOMIIOHEHTOB CBIPhsS, Ha IPOBEPKY
OTIpe/IeTICHHBIX BHJIOB CHIPBSI HA IUPOTE€HHOCTD.

Hopmupyercs conep:kanne MUKpOOPTaHU3MOB B BOJIE JUIsl OYMCTKH U TPOMBIBKH MOJTy4aeMbIX
JIEKapCTBEHHBIX CPE/ICTB.

KonTtpoms npomecca mpon3BOICTBA JIEKAPCTBEHHBIX IPENapaTOB TOJDKEH OCYIIECTBIATECS B COOTBETCTBHH C
TEXHOJIOTHYECKON JokyMeHTaruer. CremyeT OTMeTHTh, 4To TpaBmwia GMP pasHbIX cTpaH He COBMAmalOT C
TpeylaraéMbIMH METOAAMH CTEPHIIN3AIIMN TOTOBOTO MPOAYKTA. B IENIOM MPEerMyIIEeCTBO OTHASTCS TEPMHUECKUM
Metomam crepmwim3anmud. GMP  HEKOTOpPBIX CTpaH [OMMyCKAIOT TakkKe pagHaldOHHYI0 CTEPHIN3AINI0 W
CTEPMIIN3AINIO OKHCHIO STHJICHA.

Bonblioe BHUMaHUE B GMP YACTACTCA o6ecnequI/I}o YCTKOTO BBINOJHCHUA MNPOU3BOACTBECHHBIX
UHCTPYKLUH.

IMoapoGHO perilaMeHTHpyeTcsl IepeueHb JOKYMEHTOB, TOUYEK KOHTPOJIS, BO3MOXKHBIX OTKJIOHEHHH OT
NPUHATBHIX HOpM. PernaMeHTupytorcst crioco0bl Gpukcaum pe3ysbTaToB.

Habop TpeOoBaHMii 1O perucTpanyy U OTHYETHOCTH, coaepxaumiics B GMP, mo3Boisier mpocienuts 3a
XOJIOM BBINOJHEHHUS IPOM3BOACTBEHHOIO TIpoliecca M TOYHO YCTAHOBUTH B Ciydae HEOOXOJMMOCTH BCIO
MOCJIEIOBATEIFHOCTE JICHCTBHI MEPCOHANA, MPUBEANIYI0 K OTKIOHEHHIO KadecTBa MPOAYKTa OT Tpedyemoro
mapamerpa.

Camo coboit pasymeercs, gto mpasmwia GMP mpemycMaTpuBaroT CTpOryr0 periiaMeHTAIHI0 TeX BBEIOPOCOB,
KOTOPBIE MOTYT IOCTYTIaTh OT (hapMaleBTHICCKUX M OMOTEXHOJIOTHUECKUX MPEANPHUATHI B OKPYKAIOIIYIO CPEy.
[IpaBuna peKOMEHIYIOT NPAKTHYECKH IIOJNHOE TIPENOTBpAIleHHE IOCTYIUICHHS IITaMMOB-TIPOJYIICHTOB
PEKOMOHMHAHTHBIX OEJKOB B CTOKH W T'a30 - BO3AYIIHBIC BRIOPOCH!, HCKIIOUCHHUE MOMATAHUS aJUIePTeHHOAKTHBHBIX
MPOJYKTOB MHUKPOOHOJIOTMUECKOTO CHHTE3a B arMoc(epy C IMOMOLIbIO Pa3IMYHBIX TEXHHYECKHX PpeIIeHUH,
NpepoTBpalleHre copoca coO CTOUYHBIMH BOJAMH OMOTEXHOJIOTMYECKUX IMOJIYHPOJIYKTOB, CIIOCOOHBIX MOBIHATH Ha
AKTHUBHOCTH U COCTaB 6I/IOI_ICHO3OB, HCIOJIb3YEMbIX Ha YCTAaHOBKAX 6HOHOI‘I/I‘I€CKOI71 OYHUCTKHU 3anH3HeHHOﬁ BOJbI.

Wmeromme cuny 3akoHa B psjge crpaH  npaBwia GMP  mo3BONAIOT NPEANpPUSTHSAM  BBIMTYCKaTh
KOHKYPEHTOCIIOCOOHYI0 MpoayKiuio. Kak moka3an MeXIyHapOAHBIA ONBIT BHEAPEHHUS B MEAUIMHCKYIO NMPAKTHKY
HOBBIX JICKAPCTBEHHBIX IIPEIApaToB, IPOU3BOJAUMBIX OHOTEXHOJIOTHYECKUMH CII0OCOOaMU, OpTraHM3alus WX
MpeIBapUTEIHHBIX HUCIBITAHUN TaKKe JOJDKHA TIOAYUHSITHCS ONpeIeIeHHBIM TpaBiiaM. OQuinanbHbIe HHCTAHIIHH,
JAIOIIHE pa3pelicHre Ha MPOMBIIUICHHBIA BBITYCK HOBOTO MpenapaTa, TPeOYIOT COONIOACHHUS STHX NpPaBHI U
COOTBETCTBYIONIETO O(QOPMIICHHUS JOKyMEHTalWH. BceM 3TUM MOBBIMIAeTCS JAOCTOBEPHOCTh UM OOBEKTHBHOCTH
IKCIIEPUMECHTAIBHBIX PE3yJIGTATOB M PE3yIbTaTOB UCIIBITAHUN B KIIMHUKE.

IpaBuna GLP pacmudpossiBatotcs kak "Good Laboratory Practice", uto o3Hauaer mnpaBUIbHYIO
(Ha[yTeXKAIYI0) OPraHM3aIUI0 MTPOBEACHUS JTabopaTopHOU pabOThl NpHU KCCieAOBaHMK mpemnapata. [Ipasmia GLP
OXBAaTbIBAKOT BCHO CUCTEMY NPCAKIMHUYCCKUX HCIbITaHU. B kauecTBe numib OIHOT'O M3 MPUMEPOB OTMETHUM, YTO
MpaBujIaMu MNPCABABIAIOTCA ONPCACICHHBIC Tpe6OBaHI/I$[ K TUIAHUPOBKE HOMCH_ICHPII)’I BUBapusa, rjiac Coacpxarcsa
TMOJONBITHBIC )KUBOTHBIC, K YCIIOBUAM COACPIKAHUA KUBOTHBIX, UX HOI[60py M T.II. OpFaHI/I3aI_[I/I$I MPECAKINHUICCKUX
na60paTopH1)Ix HUCITbITAHU N JOJIDKHa oOecrieunBaTh 00OBLEKTHBHOCTH Ipru CONOCTABJICHUU HNAaHHBIX B KOHTPOJIE U
OIIBITE.

BecpMma cymiecTBeHHOE 3HAYEHHE IS pa3pelIeHHs] Ha MPOMBIIIICHHBIA BBITYCK HOBOTO MpenapaTa MMEIOT
npasmia GCP "Good Clinical Practice", T.e. najiexamasi opraHu3anusi paboThl PU MPOBEICHUH KIMHUYECKHUX
ucneitaunii. Cobmonenne npasmn GCP mosBossier noimydaTh OOBEKTHUBHBIE PE3YJIBTAThl M JIA€T OIPEAEICHHbIC
rapaHTHH PHOIMKEHHS] K MAKCUMaIbHON 0€3011acHOCTH B CIydae BIIEPBbIE BBOJUMBIX YEJIOBEKY IPEIapaToB.

Xoa padoTbl:

1. W3yuuts nokaszaresu cojiep>kaHusi OCHOBHOTO BEIIECTBA.

2. W3yunth nokaszaresu cojiepkaHus IPUMECEH.

3. PaccMoTpeTh mokazaTenu CTPYKTYPbI U PU3UKO-XMMUUYECKHE XapaKTEePHCTHKH.

4, 3aKOHCTIEKTUPOBATh HHPOPMAIHIO 00 OCHOBHBIX 3Tallax CTaHAAPTHU3AINUA OMOMIPOIYKTa B paboueit
TETPaIH.

5. W3yunth 0COOCHHOCTH KOHTPOJISL M YIIPABJICHUSI OMOTEXHOJIOTMYECKHUM POU3BOJICTBOM.

6. W3zyuurs npaBuna u Tpebosanus cranaapra GMP i nekapcTBEHHBIX ITpENepaTos.

7. 3aKOHCHEKTHPOBATh HH(POPMALMIO 00 0COOEHHOCTH KOHTPOJIS M YIIPABJIEHUS ONOTEXHOJIOTHIECKUM
MPOM3BOJICTBOM B paboueil TeTpaiu.

8. BHecTu npakTHueckue MpeuIosKeHus 110 yCOBEPIICHCTBOBAHUIO IAHHOTO 3Tara OMOTEXHOIOTHYECKOTO
MPOU3BOJICTBA.
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8. HPUMEPHASA TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT,
PE®EPATOB

He npenycmotrpenst YII.

9. MEPEYEHb BOIIPOCOB K 3AUETY

Hcropust MOJEKYISIPHON OMOTEXHOJIOTHH.

Pa6otsr I1. bepra.

['eHHas MH)XEHEPHS U TEHOMHAs! MHKECHEPHS.

OcHoOBHBIE 331a4l, OOBEKTHI U METO/Ibl TEHHON UHKEHEPHH.
3anaun peKoMOUHALIMU T€HOB.

MakpooOBEKTBI dKUBOTHOTO MPOUCXOKIACHHUS.

Broo0BEKTH paCTUTEIBHOTO MTPOUCXOMKACHUS.

Bbroo6bEeKTh — MUKPOOPTaHU3MBI.

© 0o N o O B~ W N Pe

Bro0OBEKTHI - MAaKPOMOJIEKYJIBbI ¢ (PEPMEHTATUBHOM aKTHBHOCTb.

10.I'eneTnyeckast UHKEHEPUS U TEXHOJIOTHSI PEKOMOMHAHTHBIX MOJIEKYJI.

11.OcHOBHBIE OTKpBITHS, TEOPETHUYECKH OOOCHOBABUIME TEXHOJIOTHYECKUMN
MOJIXOJ] K HACIIEJICTBEHHON MH(POPMAITIH.

12.006mue MmoHATHS O MATPUYHBIX MpoOIeccax: PEIUIMKaIUs, TPAHCKPHUIIIHS,
TPaHCISAIHSI.

13.lHCTpYMEHTBI TEHETHUECKOM UHKEHEPUH.

14.PecTpuiiupytoiue dSHAOHYKJIEa3bl; MX OCHOBHBIE XapaKTEPUCTUKH U
00JaCTh NPUMEHEHUSI.

15.Crioco6s1 «Hapezanus» u unentuduxanuu pparmeraton JJHK.

16.Coenunenue ¢pparmenros JJHK.

17.06patHasi TpaHCKpUIITA3a U €€ UCIIOIh30BaHUE B TEHHON HH)KCHEPUHU.

18. IHK-nmommmepaza u JIHK-nurasa.

19.ITonsitue Bektopa. OO1IKE CBONCTBA BEKTOPOB.

20.BexTopHble CUCTEMBI, TPUMEHSEMbIE TPU MOJIEKYJISIPHOM KJIOHUPOBAHHUU B

KJIETKaX MPOKAPHOT.
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21.Tunbsl BEKTOPOB: TIUIa3MHUIHBIE U (aroBpie BEKTOPHI MPUPOAHOTO U
VCKYCCTBEHHOI'O ITPOUCXOXKICHHUSL.

22 IlpyHuMnbl  KOHCTpyupoBaHusi  BekTopoB. ®ar 4, U  BEKTOpHI,
CKOHCTPYMPOBAHHBIEC HA OCHOBE €ro FeHoMa. YTIaKoBOYHasl cuctema dara /.

23.®a3Mubl, KOCMU/IBI U UX IPUMEHEHHE.

24.BexkTopHbIE CUCTEMBI JJIs1 KIOHUPOBAHMSI B KJIIETKAX JPOKKEH.

25.Vcnionb30BaHre BUPYCHBIX T€HOMOB B KayeCTBE BEKTOPOB JJISi BBEACHHUS
TeHETUYECKON NH(OPMALIUY B KJIETKU KUBOTHBIX.

26.ITpupoaHbIe BEKTOPHI I pacTeHWi. OpraHu3anus M «IOBeaecHue» |-
IUTa3MUJBI

27.Oxcnpeccus 4y KepoAHON FeHETUYECKON HHPOopMaIK B KJIETKaxX OakTepui,
TPOAKEN, PACTCHUN U JKUBOTHBIX.

28.0c00eHHOCTH OpraHU3alii BEKTOPHBIX CUCTEM ISl SKCIIPECCUH T€HOB.

29.I1omydenre npoaylieHTa YeJI0BEYECKOT0 TOPMOHA POCTA.

30.CnocoOn1 BBenenus kinoHupyemon JIHK B kieTku Oaktepuid, pacTeHU# H
KUBOTHBIX.

31.Metoasl 0TOOpa KJIETOK, HACIEAYIOIMIUX PEKOMOMHAHTHBIE MOJIEKYJBI C
HEOOXOMMBIM T'€HOM

32.2nexTpodopeTuuecKkuil METO] aHAIIK3A.

33.Iloctpoenne pectpukmuonHbix kapT JHK. Merox Caysepu-610T
TUOpUIU3AIIHH.

34.Vcnonb30BaHne OMOTEXHOJIOTHUYECKUX TIOAXOJO0B B >KHBOTHOBOJCTBE H
PaCTEHHEBOJICTBE.

35.0cHOBHBIE d3Tallbl MOJyYE€HUS TPAHCTCHHBIX JKUBOTHBIX. [lomydenue
TPAHCTEHHbIX JKUBOTHBIX C HEOOXOAUMBIMU MPU3HAKAMHU.

36.[Tonyuenne TpaHCTeHHBIX pacTeHuil. [IpuMeHeHrne MEeTo/I0B TeHETHUYECKOU
VH)XCHEPUU  JUId  YJYYLICHHUS  XO3SMCTBEHHBIX CBOMCTB  pPAaCTEHHM.
[loBbIlIEHHE YCTOMYMBOCTH pAacTEHUH K OOJE3HAM U BPEAUTEISIM.

[IepcnieKTUBBI HCTIOJIB30BAHUSI TPAHCTCHHBIX PACTEHUMN.
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37.buotexnonorus U MeaunuHa. [Ipou3BOACTBO TOPMOHOB YeIOBEKa T'€HHO-
WHKXEHEPHBIMUA METO/IAMH.

38.[1onyueHrne aHTUOMOTHKOB HA OCHOBE TI'€HHO-WH)KEHEPHBIX TEXHOJIOTHM.
[ToyyeHne HOBBIX BaKIIMH.

39.MeToabl MOIy4eHUs] aMUHOKHUCIIOT.

40.MexaHu3MBbl PeryIalud OMOCHHTE3a aMUHOKHCIIOT.

41.0c00eHHOCTH KYJIbTUBUPOBAHUS IITAMMOB-TIPOAYLIEHTOB.

42.KoHTpOoJIb KayecTBAa aMUHOKHUCIIOT.

43.CrexTp OMOTEXHOJIOTHYECKOTO MTPOU3BOICTBA PEKOMOMHAHTHBIX OEIIKOB.

44 TpeOoBaHUS K MHUKPOOpPraHM3MaM B IPOU3BOJCTBE PEKOMOMHAHTHBIX
OEJIKOB.

45.TIpoMbIIIIEHHOE TPOU3BOJCTBO PEKOMOMHAHTHOTO HHCYJIMHA.

46.1aTepdepoHsl.

47.10OpMOHBI pOCTa YEIIOBEKA.

48.3HaueHre BUTAMUHOB IS YesoBeKa. VICTOUHUKY BUTAMUHOB.

49.BonopacTBOprUMbIE BUTAMUHBI. PuGodnasun (BUTaMUH B>).
[{uanokobonamun (ButamuH Biy). IlanToTeHOBas kuciaora (BuTtamuH Bs).
AckopbunoBas kuciota (Butamut C).

50.2KupopacTBopruMbIe BUTAMUHBI. DprocTepuH (BUTaMuH [ 7). Y OMXHWHOHEI.

S1.IlepcriekTvBBl pa3BUTHUA OHOTEXHOJOTUM B TMOJIYYEHUHM BUTAMUHHBIX
Ipenaparos.

52.BaknuHbpl: KWBbIE BaKIMHBI, HEXUBHIE BAaKIIMHBI, KOMOWHUPOBAHHBIC
BaKIUHBI.

53.11onyuenune BakIuH.

54 . IMMyHOOMOTEXHOJIOTMYECKUE TTPETapaThl.

55.CpiBOpoTKU. [IprMeHeHuE CHIBOPOTOK.

56.1TonmyueHune ChIBOPOTOK.

57.11pobseMbl pocTa >KMBOTHBIX KJIETOK.
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58.I1pouecc KyabTUBUPOBAHUS KUBOTHBIX KJIETOK. [Iporiecc koHCepBUpOBaHHUS

ZKHUBOTHBIX KJICTOK.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB

Coneprxanue, TpeOOBaHMSA, YCIOBUS U TOPSIIOK OPraHU3alMy CAMOCTOSITEILHON paboThI
oOydJarommxcs ¢ yuetoM (Gopmbl 00ydeHHUs ONpeeNsoTcs B COOTBETCTBUH ¢ «Ilomoxenuem 00
OpPraHM3ali CaMOCTOSTEIBHOW PadOTHl OOYYAIOUIMXCS», YTBEPKACHHBIM YYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 r.).

®opma o0yueHus — ouras.

dopma
Bua camocrosiTeJibHOM padoThI KOHTPOJISA
Hassaime pasieos (npopabomka yuebHo2co mamepuana, Oobem | (nposepra
Tent peuternue 3aoau, peghepam, 00K1A0, B peutenus
KOHMPONbHASL paboma, no020mosKa K yacax 3a0ad,
coaue 3auema, 3K3amena u op.) pechepama u
op.)
Tema 1. o IIpopaboTka yueOHOTO MaTepuaa ¢ 4 TECTHPOBAHHE,
CoBpeMeHHas HCIIOJIb30BaHUEM PECypCcoB yueOHO- YCTHBIN
OHMOTEXHOJIOTHSA B METOIUIECKOT0 U HH(POPMAITUOHHOTO onpoc,
CO3JaHUU U obecrieueHns TUCIUILINHBI, 3a4er
MPOU3BOJCTBE e IloaroroBka K TECTUPOBAHUIO;
JIEKapCTBEHHBIX o lloaroroBka k cnaye 3auera
CpPEACTB
Tema 2. CtpykTypa o IIpopaboTka yueGHOTO MaTepHana c 4 TECTHPOBAHHE,
OMOTEXHOJIOTHYECKOTO | UCTIOJIB30BAHUEM PECYPCOB YUEOHO- YCTHBIH
MIPOU3BOACTBA METOIMYECKOT0 U UH(HOPMAITMOHHOTO ompoc,
obecrieueHust TUCIUIUIAHEI; 3a4eT
o ITloaroroBka K TECTUPOBAHUIO;
o [IloaroroBka K cpaye 3adera
Tewma 3. CyOGctpartsl, o IIpopaboTka yueGHOro MaTepuana c 4 TECTHPOBAHHE,
HCIOJIB3YCMBIC B HCIIOJIb30BAaHUEM PECYPCOB yUeOHO- YCTHBIH
OHMOTEXHOJIOTHH METOIUYECKOT0 U UH(POPMAITMOHHOTO ompoc,
obecrieueHust TUCIUIUIAHEI; 3a4eT
o IloaroroBka K TECTUPOBAHUIO;
o [IloaroroBka Kk cpaye 3adera
o IIpopaboTka yueGHOTO MaTepHana c 4 TECTHPOBAHME,
Tema 4. TToxGop WCITOJIh30BAaHUEM PECYPCOB yUeOHO- YCTHBIH
COBCPIICHCTBOBAHHE METOIUYECKOTO U I/IH(I)OpMH:I_lI/IOHHOI‘O ompoc,
511006LEKTOR obecreyeHns JUCIUTUINHEI; 3a4er
o IloaroroBka Kk TECTUPOBAHUIO;
o IloxroroBska k cmade 3aueTa
o IIpopaboTka yueOHOrO MaTepuaia c 4 TECTUPOBAHHE,
Tema 5. HCIIOJIb30BaHUEM PECYpPCOB YUEOHO- YCTHBIH
CoBeplieHCTBOBaHUE METOJIUYECKOTO U HH(POPMAITMOHHOTO ompoc,
0M000BEKTAa METOJaMH | 00eCIIeYeHHS JUCITUTIINHEI; 3a4eT
T€HHOW MH)KEHEepUHn o IloaroroBka K TECTUPOBAHUIO;
e JloaroroBka k chade 3aueTa
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Tema 6. BexTopHble o IIpopaborka yueOHOro MaTepuaa c 4 TECTHPOBAHHE,
CHUCTEMBI, HCIIOJIb30BaHUEM PECypCOB yUeOHO- YCTHBIN
IIPUMEHSIEMBIE IS METOJIUYECKOTO U HH(POPMAITMOHHOTO orpoc,
KJIOHUPOBaHUs B oOecrieueHns TUCIUILINHBI, 3a4eT
KJIETKax IIpo- U o IloaroroBka K TECTUPOBAHUIO;
JDYKapuoT o lloaroroBka k ciaye 3a4yera
Tema 7. e IIpopaboTka yueOHOrO MaTepHasa ¢ 4 TECTUPOBAHHE,
buorexnonorus HCIIOJIb30BaHUEM PECypCOB yueOHO- YCTHBIN
IIPOU3BOJICTBA METOJIUMYECKOT0 U HH(POPMAITMOHHOTO oIIpoc,
aMHUHOKUCIIOT, oOecrieueHus TUCIUILINHBI, 3a4er
BUTAMUHOB, o IloaroroBka K TECTUPOBAHUIO;
PEKOMOMHAHTHBIX o lloaroroBka k cnave 3auera
OCIIKOB

e TIpopaboTka yaeOHOTO MaTepuaa C 4 TECTUPOBaHUE,
Tema 8. HCIIOJIb30BaHUEM PECypCcoB yueOHO- YCTHBIN

METOIMIECKOT0 U HH(POPMAITMOHHOTO onpoc,
NMmyHOOHOTEXHOTIOTH
o obecrieueHns TUCIUILINHBI, 3ayer

e IloaroroBka K TECTUPOBAHUIO;

o [Iloaroroska K cpaye 3auera
Tema 9. | ¢ IIpopaboTka yuyeOHOTO MaTepuaia ¢ 4 TECTHPOBAHKE,
buorexnonorus HCIIOJIb30BaHUEM PECypCoOB yueOHO- YCTHBIM
MIPOU3BOJICTBA KOPMOB, | METOAMYECKOTO M HH(OPMAIIHOHHOTO OHpoc,
ynoOpeHui, NHILEBbIX | 00eCcTeYeH s TUCIUTIIHHBI; 3ayer
100aBOK, NUIIEBBIX | ¢ [lOArOTOBKA K TECTUPOBAHMUIO;
IPOIYKTOB, o [Iloaroroska k cpaye 3auera
OMOTOTIMBA

11. YYEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE

TV CHMUILIAHBI

a) Cnucok pekoMeHAyeMOM JINTepaTypbl

OCHOBHAaA:

1. 3arockuna H. B. buorexnonorus : yaueOnuk u npaktukym / H. B. 3arockuna, E. A.
Kanamnukosa, E. A. XKuyxuna. - 4-e u3a. ; ucnp. u nomn. - Mocksa : FOpaiir, 2024. - 384 c. -
(Beicuiee obpazoBanue). - URL: https://urait.ru/bcode/543823 . - Pexxum nocrymna: DieKTPOHHO-
6ubnuoreuynas cucrema FOpaiit, s aBTopu3. nonszoBateneil. - ISBN 978-5-534-16026-0 :

1579.00. URL:

https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link FindDoc&id=530577&idb=0

2. Opraamu3anys OMOTEXHOJIOTHISCKOTO MPOU3BOJICTBA: yueOHOe ocodue / A. A.
Kpacnomranosa, E. C. baGycenko, H. A. Cyscos [u ap.]. - Mocksa : FOpaiir, 2024. - 170 c. -
(Briciree obpasosanme). - URL: https://urait.ru/bcode/543403 . - Pesxum moctyma: DIeKTPOHHO-
6ubnuoreuynas cucrema FOpaiit, s aBTopu3. nonszoateneil. - ISBN 978-5-534-13029-4 :
789.00. URL.: https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=526200&idb=0

JAOMOJHUTEIbHAA JINTepaTypa:
1. Anrunosa JI. B. OcHOBBI OMOTEXHOJIOTUH NTEPEPAOOTKU CETBCKOXO03IUCTBEHHOM
npoaykuun: yueoHoe nocoodue / JI. B. Antunosa, O. I1. JIBopstHUHOBA. - 2-€ U3, ; Iep. U JOII. -

Mockaa : FOpaiit, 2024. - 204 c. - (Beiciree oopasosanue). - URL: https://urait.ru/bcode/540347
. - Pexxum noctyna: DnekTpoHHO-0rbmmorednas cucrema FOpaiit, 11 aBTopu3. Mojib30BaTeseH.

- ISBN 978-5-534-12435-4 : 909.00. URL.:
https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=526044&idb=0
2. buorexnonorus. [IpakTHkyM 10 KyJIbTHBHPOBAHUIO KJICTOYHBIX KYJIBTYp: YdeOHOE
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nocobue / AzaeB Mamenssip Llakup ornsl, T.H. Unbuyesa, JI.®. bakynuna [u ap.] ;
['ocynapcTBeHHBIN HayUYHBIN IIEHTP BUPYCOJIOTUU U OnoTexHomoruu «Bektop»
Pocniorpebnanzopa; HoBocubupckuii rocynapcTBeHHBIHN eJarorn4ecKuii yHUBEPCUTET;
HoBocubupckuii HalimOHAIBHBIA UCCIEA0BATEIbCKUI TOCYJapCTBEHHBIM YHUBEpCUTET. - 1. -
Mocksa : OOO "Hayuno-usnarensckuii nenrp MHOPA-M", 2024. - 142 c. - (Cpennee
npodeccuoHaibHOE 0OpazoBanue). - Cpeanee npodeccruonansHoe odpazoBanue. - URL:
https://znanium.com/catalog/document?id=431935. -
https://znanium.com/cover/2083/2083373.jpg. - Pexxum nocrymna: DBC «Znanium.comy; Mo
noamnucke. - ISBN 978-5-16-015953-9. - ISBN 978-5-16-108343-7. URL.:
https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=517977&idb=0
3. Epwmakos B. B. Bupyconorust 1 6M0TeXHOJIOTHS: MeTOAMUecKue ykazanus / B. B.
Epmaxos. - Camapa: CamI'AY, 2024. - 54 c. - bubnuorp.: 1OCTyIMHA B KAPTOYKE KHUTH, Ha CaliTe
OBC Jlansb. - Knura u3 komtekuun CamI’AY - Berepunapus u cenbckoe xo3sictBo. - URL:
https://e.lanbook.com/book/392582. - https://e.lanbook.com/img/cover/book/392582.jpg. -
Pexxum noctyma: ObC "Jlanp"; muist aBTopusup. nosb3oBateneit. URL:
https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=534542&idb=0
4. CucTteMHBIN aHAJIU3 U ONTUMHU3AIMS OMOTEXHOIOTUYECKUX MMPOU3BOJICTB: yueOHOe
nocoowue / 1. C. Asopenkuii, C. U. JIBopeukwii, E. 1. Axynmuaun [u np.] ; 1. C. IBopenxkuii, C.
. Isopeukwuii, E. . Akynunus [u ap.]. - Tam6oB: TamOGoBCKuit rocy1apcTBEeHHbIN
texuudeckuit yausepcutet, ObC ACB, 2019. - 160 c. - Kuura HaxoauTcs B IpeMUyM-BEPCUU
OBC IPR BOOKS. - TekcT. - Bech Cpok 0XpaHbl aBTOPCKOT'0 IPaBa. - 3JI€KTPOHHBIN. -
Onextpon. aau. (1 daiin). - URL: http://www.iprbookshop.ru/99812.html. - Pexxum nocryma:
ObC IPR BOOKS; myist aBTopusup. nons3osareneii. - ISBN 978-5-8265-2097-0.
URL.: https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=156148&idb=0
yueOHO-MeTOAMYeCKas:
1. Paccamuna E. B. buorexHonornueckie mpou3BOACTBA: JIEKTPOHHBIA yueOHBIH Kypc /
E. B. Paccaguna, E. I'. KnumenroBa, J)K. A. AHTOHOBa. - YibsHoBck: Yul'Y, 2019. -
URL: https://portal.ulsu.ru/course/view.php?id=91860. - Pexum moctyna: Ilopran
)i(0]@ yal'y. - Teker : AIIEKTPOHHBIN. URL:
https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=261015&idb=0

CornacosaHo:
T -
JIlupexTop Hay4yHoil OUOIHOTERU / Bypxanopa M.M.  / / 2024
Hoaxcnocme compyonukd HaywRoi Gudomexy DHO GOHUCE dama

0) nporpaMMHoe ofecrneyeHue
1.  OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «MoitO¢uc CrangapTHBIN
B) IIpodeccnonanbubie 06a3pl JaHHBIX, WH(OPMALMOHHO-CIIPABOYHbIC CHCTEMbI
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1. D/1eKTPOHHO-OHOIHOTEUHbIE CHCTEMbI:

1.1. Ludposoit obpasoBatenbHbli pecype IPRsmart : anexrporHo-6ubnuoTedHas cucrema :
caiit / 000 Komnanus «Ait [Tu Ap Menuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— PexuM moctyna: 1ist 3aperucTpup. moib3oBatenielt. - TeKCT : 3leKTpOHHBII.

1.2. Obpasosarenshas miaropma FOPAWT : obpasoBatenbHblii pecypc, 31eKTpOHHAS
Gubmotexa : caiit / 000 DnextporHoe m3natensetso «IOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexum noctyna: s 3aperucTpyp. noip3osateneil. - TeKCT : 37eKTPOHHBIA.

1.3. ba3a manHbIX «OnextponHas 6ubmuoreka texuudeckoro BY3a (OBC «Koncynbrant
CTYJIEHTa») : 3NMeKTpoHHO-OuOmmoTeyHas cuctema : cait / OO0 «Ilomurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum noctyna: 17s 3aperucTpup.
10JIb30BaTeNeH. — TEKCT : aNEKTPOHHBII.

1.4. KoHcynbTanT Bpaya. JNEKTPOHHAS MEIUIMHCKas OubmuoTeka : 6a3a JaHHBIX : CaHT /
000 «Bsiclas ImKONAa OpraHW3alMd M YIpaBICHUS 31paBoOXpaHeHHeM-KoMIIeKCHbIH
MEIUIMHCKUH KoHcanTHHr». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYIa: UTS 3aPETUCTPUP. NOb30BaTeNel. — TeKCT : SMeKTPOHHBIH.

1.5. Bosbinas MeuIHCKas OuOIHOTEKA : HNeKTpoHHO-OubMoTeyHast cuctema : caiit/ 000
«byxkam». — Tomck, [2024]. — URL: https://www.books-up.ru/ruw/library/ . — Pexum poctyna: ans
3apEerkCTPHp. MOJb30BaTeNeil. — TeKCT : MeKTPOHHBIN.

1.6. OBC Jlanb : anextponno-6ubmoreynas cucrema : caift / 000 DBC «Jlanby. — Cankr-
[lerepOypr, [2024]. — URL: https://e.Jlanbook.com. — Pexum noctyma: s 3aperucTpup.
nosb3oBarenel. — TeKCT : aNeKTpOHHBII.

1.7. OBC Znanium.com : 31eKTpoHHO-0ubmMOTeHas cuctema : cailt / OO0 «3naHHyM». -
Mocksa, [2024]. - URL: http://znanium.com . — PexuM ocTyna : Juis 3aperucTpup. Mojb30BaTelIei.
- Texer : 2neKTPOHHBIH.

2. Koncyabrantllmoce [DnexTpoHHbIH pecype]: cnpaBounas npasoBas cuctema. / OO0
«Koncymerant [Tmocy - Dnektpon. naH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: Hayynas osnextponHas OubOmmorexa : caiit / OOO «Hayunas
OnexrponHas bubmorexay. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum noctyna : s
aBTOPH3. T0Ib30BaTeNeH. — TEKCT : AMEKTPOHHBIA

4. ®enepaibHasi rocyaapcTBeHHas HHpopMmauuoHHas cucrema «HanmonaabHas
3J1eKTpOHHAs Ou/IHoTeKay : dnekTpoHHas 6ubmmoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. —
URL: https://n36.pd. — Pexum noctyma : amst monb3oBatenedt HaydHo# OuOmmorexu. — Tekcer :
3JIEKTPOHHBIH.

5. Poccuiickoe obpasoBanme : dexepanbhblii moptan / yupeaurens GI'AY «OULTOy. -
URL: http://www.edu.ru. — TekcT : 3neKTpOHHBIH.

6. DaextponHas oubmoreunas cucrema Yal'V : mozxyns «OnektponHas Oubianorexan
ABUC Mera-ITPO / 000 «Jlata Dxcmpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JI0CTYTA : IS TI0JIb30BaTeNeH Hay4HO! OMONHOTEKH. — TEKCT : 2NEKTPOHHBIHA.

Umxenep Beaymui [ypenxo O0.B. 2024

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
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Ayautopuu Il TPOBEACHMS JIGKUMM M CEMUHApPCKUX 3aHATHM, [UIsI HPOBEACHUS
TEKyIIero KOHTPOJII M IPOMEKYTOYHOM aTTECTAllUM, TIPYNIOBBIX M HWHAWBHIYAJIBHBIX
KOHCYJIbTaLUH.

AyIuTopuM YKOMIUIEKTOBAaHbI CIELHATU3UPOBAHHON MeOenblo, Yy4eOHOH JIOCKOM.
AynuTopun A MPOBEACHHUS JIEKIUH 000pyNOBaHBI MYJIbTUMEIUHHBIM 000pYIOBaHUEM JUIS
npefocTaBieHuss MHpopMauuu Oonbumol aynutopuu. [lomemienus Uit caMOCTOSITEIbHOM
pabOThl OCHAILlEHbl KOMIIBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TMOAKIIOYEHHUS K CETU
«MHTepHeT» M obecneyeHueM JOCTyNna K 3JIEKTPOHHOM HH(OpMaMOHHO-00pa30BaTeIbHOM
cpeze, MEeKTPOHHO-OMOIMOTEUHOM CUCTEME.

13. CHEHMAJIBHBIE YCJOBUSA 1JIS1 OBYUYAIOIIUXCA C OTPAHUYEHHBIMHU
BO3MOKHOCTAMMU 310POBbS

B ciywae wneoOxomumocTd, OOy4aromMMcs W3 4YHCIA JIMI C OTPaHUYECHHBIMH
BO3MOKHOCTSIMU 3/I0pOBBsl (IO 3asBJICHUIO OOYYArOMIETOCs) MOTYT MpeajiaraTbCs OAHU U3
CIEIYIOIIMX BAapUAHTOB BOCHPHUATHS UHPOPMAIMU C YYETOM UX HHIWBUIYaITBHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— IS UL ¢ HApYIICHUSAMU 3pPEHHS: B MEYaTHON (opMe YBETWYEHHBIM LIPUPTOM; B
dbopMe 3IIEKTPOHHOTO JOKyMeHTa; B Qopme ayawodaiina (mepeBoj y4eOHBIX MaTepHalioOB B
aynuodopmart); B medatHoil (opme Ha s3bike bpaiins; MHOUBUIYyanbHbIE KOHCYJIBTAIIMH C
MPHUBJICYCHUEM TU(IOCYPIOTICPEBOTUNKA; MHINBUAYATbHBIC 33JaHMs U KOHCYJIHTAIUH;

— IS JIMI ¢ HapyHICHHSMH CiIyXa: B TiedaTtHoW (opme; B ¢GopMe 3IEKTPOHHOTO
JIOKYMEHTa; BUJICOMaTepHalIbl ¢ CyOTUTpaMH; HHIWBUYallbHbIE KOHCYJIbTAIIUU C MPUBICYCHUEM
CYpAOIEpEBOAUNKA; UHIAUBUAYAJIbHBIE 3aJaHUS U KOHCYJIbTALUH;

— 7S UL ¢ HapyIICHUSMHU OIMOPHO-JBHUraTEIbHOTO alapara: B meyaTHoi ¢opme; B
dbopMe DSIEKTPOHHOTO [OKyMeHTa; B (opme ayauodaiina; WHANBUAYAIbHBIE 3aJaHUS U
KOHCYJIbTAIlAH.

B cnyyae HEoOXOAMMOCTH HCIIOJIB30BAaHUSA B y4eOHOM IMPOIECCE YACTHYHO/MCKIIOYUTEIHHO
JIUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHH, opranuzaius padora [II1C ¢ obywaromumucs ¢ OB3 u
WHBAIHUIAMU TIPETYCMATPUBACTCS B AIEKTPOHHOIN HH()OPMAIMOHHO-00pa30BaTEILHOM CpeJle C YIETOM HX
WHIMBUIyAJIbHBIX MICUXO(QU3UYECKUX OCOOCHHOCTEH.

PazpaboTauk AOLEHT E.B. Paccaguna
(noonucs) {Ooaxcrocms) (®HO)
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