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1. AMHUHOKHUCJIOTHI KaK JIEKAPCTBEHHbIE CPeICTBA OMOTEXHOJIOTHYECKOTr0
MPOU3BOJACTBA

1.1. Beéeoenue

Marepuanibl IpakTUKyMa HEOOXOAUMBI CTyACHTaM JJi MPaBUILHOTO BBIOOpa

T€X 3BEHbEB OMOTEXHOJIOTMYECKOTO TMpOIecca, KOTOPhIE OIMPEACNSIOT €ro
MaKCUMaJIbHYIO 3 ()EKTUBHOCTD.
Tema «AMUHOKUCIOTBHI KaK JIEKAPCTBEHHBIE CpEJCTBA OMOTEXHOJIOTHYECKOTO
MPOU3BOJICTBAY» TMOCBAIIEHA OHOTEXHOJIOTMYECKUM METOJAaM TOJYYEHUs JTHUX
npenaparoB. lIpencraBieHHBI MaTepuad BKIIOYACT TaKXKE XapaKTCPUCTUKH
OCHOBHBIX TPOMBINIJIEHHBIX MTaMMOB-TIPOAYIICHTOB, OCOOCHHOCTH MHTATEIIbHBIX
Cpel W TapaMmeTpbl MX KyJIbTUBHpPOBaHWA. Ha KOHKpPETHBIX NMpuUMepax IMOKa3aHBI
METO/Bl BBIJICTICHUS, OYHCTKH W OTMPEIACICHUS KOJWYSCTBEHHOTO COICPKaHUS
IEJICBBIX  MPOAYKTOB.  IlomuepkuBaeTcsi  MPEUMYIIECTBO  HMCIOJIb30BAHMS
OMOTEXHOJIOTHYECKINX METOJI0OB B TPOMBINIICHHOM TPOU3BOACTBE YHCTHIX L-
AMUHOKHCJIOT.

[lear u3ydeHHs] TEMbI: O3HAKOMJICHHE CTYJACHTOB C OMOTEXHOJOTHMYECKUMHU
METO/JIaMH, UCIOJIb3yeMbIMU B  (apMaleBTUYECKON MPOMBIIIJICHHOCTH  JUIs
noyiydeHusi L-aMMHOKHCIIOT M KOMIUIEKCHBIX MperapaToB Ha WX ocHoBe. [loHsiTue
ayKcOTpo(HbIE MyTaHTHBIC IITAMMBI. Peryisius BHYTPUKIETOUHOTO METabOIM3Ma
MUKpoopranu3MoB. Co3/1aHue I TaMMOB-CYIEPIPOAYIIEHTOB.

1.2. Ilposedenue npakmuuecKux 3aHAmMuUil

N3yuyenue TeMbl pacnpenesieHo Ha 2 3aHsTus. [lepBoe 3aHsTHE BKIIIOYAET 001NN
o0beM BpeMeHu 2 yaca 35 MuH. ¢ iepepbiBoM 15 muH. (2 yaca 20 muH. paboyero
BPEMEHN ).

NB! CryaeHTbl 1OJKHBI UMEThH MPEABAPUTENbHYI0 HH(POPMALMIO 1O MOATOTOBKE K
naHHON Teme (oOydaromuii AHMCK, Y4YEOHMK M PYKOBOJCTBO K MPAKTHUYECKUM
3aHATHUSIM, a TAKXKE JICKIIMH).

llepeoe 3anamue CTPOUTCS CIETYIONIMM 00pa3oM (XpoHokapTa 1).
1. BBenenue (Ha3BaHHE TEMbI, AKTYaIbHOCTb, TPOOJIEMBI KAYECTBA U

PEHTA0ENBHOCTH TIPOUBBOMICTBA)  teeeiieeiieennneennns 30 muH.
2. BxomHOM KOHTPOJIB 110 OJHI-TecTaM (5 BOIIPOCOB)  .........e....... 10 muH.
3. Pazpgaua curyarmoHHbIX 3a71a4 (110 BEIOOPY MPENO1aBaTeNsl) U JOMOJTHUTEIbHBIX
yuyeOHbIX MaTtepuaioB (mocodue Ne 6) 5 MuH.

4. PexoMeHIaIMu mpenoaaBaTess mo padore ¢ HHPOPMAIIMOHHBIM MaTEPUAJIOM ....

25 MUH.

[lepeppiB e 15 muH.

6. CamocrodarenbHas padboTa CTyJIeHTa (3TO YacTh ayJUTOPHON pabOThI TPOBOIUTCS
10J1 KOHCYJIbTATUBHBIM PYKOBOJICTBOM TIpeIoiaBaTens, a & 3aBepIieHue -
OCTaeTCs B KAYeCTBE CAMOCTOSTEIbHON pabOThl BHE ayAUTOPUHU IJI KaXKIOTO
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CTyI€HTa B TPYIIE) e, 60 MuH.
7. TlonBeneHue UTOTOB 3aHATHSI C OTMETKOU B KypHaje, COOp METOIUIECKUX
MaTepUATIOB e 10 muH.

loachenusa xk 3anamuio.
a). B ciydae OTCyTCTBUSI CTylE€HTa Ha 3aHSITUM, BXOJHOM TECT 3aMEHSIETCA B
JaTbHEHIIIEM Ha BOMIPOCHI BXOTHOTO KOHTPOJISI Ha OTPa0OTKaX.



0). B cimyuae oTpuuaTenbHOro pesyibTaTa MO TECTY MpU MOANKUCAHUU YCIIELIHO
BBINIOJIHEHHOM pabOThl CTYAECHTY MpelaratoTcsi 2-3 JTOMOJIHUTEIbHBIX BOIPOCA IO
TeMe (MOryT OBITh BOIIPOCHI U3 BXOJTHOT'O KOHTPOJIS).

BceMm cTynenTam HE3aBUCUMO OT MPEANIOKEHHOM 3a/1a4i 0OpaTUTh BHUMAHHE Ha:
® UCIOJB30BAaHUE PA3IUYHBIX METOI0B MOMYyYEHUSI aMUHOKHUCIIOT MPU
CPaBHUTEIHHOM aHAIIU3€ PEHTA0EIBbHOCTH IPOU3BOICTBA (SIKOHOMUYECKUN
aCIeKT), yIy4dllIeHUs] KauecTBa 11eJIEBOTr0 MPOIyKTa (CTENEHU YUCTOTHI) U
BO3MOYHBIX HKOJOTHYECKUX MPOOJIEM YTHIM3AIMU OTXO/I0B MPOU3BOJICTBA
(ctp. 10-20)
® [yTH OMOCHHTE3a U METO/bI CEJICKIIUH MPOTYIIEHTOB OTJIEIbHBIX AMUHOKUCIIOT
MIPU MOJIYY€HUU ayKCOTPO(PHBIX MyTAHTOB Ha MpUMeEpax JU3UHA U TPEOHUHA
(ctp. 23-28).
e crneuu(uKy NocTafuiHOrO OMOCUHTE3a YACTHIX L-aMHUHOKHCIIOT METOJIOM
npsiMOro MUKpoOuoiorudeckoro cuuresa (ctp.30, 33.)
e crnenuduKky GepMEeHTAIMOHHOTO Mpollecca MOMyYEHUs] aMUHOKHUCIIOT U
yhpaBJieHHE Mapamerpamu OuocuuTesa (ctp. 34,36,38).
e [po0JeMy CTepUIIM3AlUU MUTATEIBHBIX Cpell, (hepMeHTepa 1 BcexX
KOMMYHHMKAITHH, a TAaK)Ke TEXHOJOTHIECKOro Bo3ayxa (cTp.32-33).
e crnenuduKy MUTATEIBHBIX CPE MIPH BHIPANTUBAHUH MIOCEBHOTO MaTepuaia u
depMenTanmonHoro nukia (crp.33 - 35).
Taxxe 00paTUTh 0cO00€ BHUMaHHE Ha BBIACIICHUE LIEJIEBOTO MPOAYKTA C MOMOIIBIO
UMMOOMIIM3AIUY KYJIbTYPBI KIETOK.

Bcem CTYACHTAaM HC3aBHCHUMO OT HpeZ[HO)KeHHOﬁ 3aJa4n O6paTI/ITI> BHMMAHHC Ha
pasaciICcHuc Ha Pa3aciICHUC HN30MCPOB AMHMHOKHCIIOT C ITIOMOIIIBIO
MMMOOMIIM30BaHHOMN AMHHOAI1JIa3bl.

Bmopoe 3anamue BkiovaeT oOumMii o0beM BpeMeHu 2 4yaca 35 MUH. C IEpEphIBOM
15 muH. (2 yaca 20 MuH. paboyero BpeMeHu). CTyIAEHT NPUXOAUT Ha 3aHATHE C
NOJAPOOHBIM MPOTOKOJIOM PpELIEHUsI MOCTaBICHHBIX 3a/lad U TEXHOJIOTMYECKUM
o0OCHOBaHMEM (BCE€ 3alUCU JOJDKHBI OBITh MPEACTaBIEHbI B TETPaju C
o6o3znauenneM ®UO u No rpynmbl Ha OOJOXKKE MJIsi PETHCTPAIlMU BBITIOJIHEHUS
3aJJaHus U MOANKCH NIPETIOAaBaTelis B CIIydae MOJIOKUTEIbHON OLIEHKH paboThl).
3aHsATHE CTPOUTCS CIICAYIONMM 00pa3oM (XpoHoKapTa - 2).

1. TIpoBepka rOTOBHOCTH K 3allIUTE MPEACTaBICHHON pabOoThl (HAIMYUE MOJPOOHOTO
KOHCIEKTa, TpaUKu, pUCYHKH, KOMMEHTapHii B aCTIeKTe MOCTABJICHHBIX 3a/1a4 U
pewenu®t) 15 muH.

2. 3amuTta paboThl: KaXIOMY CTYACHTY JaeTcsi OKOJIO 8§ MHH. Ha YCTHOE
BBICTYIUICHUE C TUIAHOM 3aluThl (TI0 BBIOOPY MpernoaaBaTenst - 5 CTyAEHTOB U3

Tpymmel) 50 muH.
3. Ilepepprs . 15 muH.
4. [Iponomkenue 3amuThl padoT (5 CTYJEHTOB U3 TPYMIIBI 10 BEIOOPY

OpenojaBaTesss) e 50 muH.

5. Tloamucanue paboT ¢ OTMETKOM B )KypHaye™ (11s1 CTYJIEHTOB, KOTOpPHIE HE
BBICTYTIAJIN C YCTHBIM J0KIa10M). OOBSBIICHHE HOBON TEMBI CIIEAYIOIIETO



3aHATHS JJIs1 JOMAIIHEeW MOATOTOBKU (IUCK, y4eOHUK, PYKOBOJACTBO K
MPAKTUYECKUM 3aHATHUSM IO apMaleBTUYECKON OMOTEXHOJIOTHH, JICKIIUH )

*Ilna  nodnucawmusi  pabomvl  CmyoeHmy — HeobX00uMo — HpPedoCmABUMb
oopmaennyio pabouyio mempaos (6oiee NOOPOOHO - CM. HUdCE) U PACUUPEHHDBIL
NPOMOKOJ omeema no 6blOAHHOU npenodasamenem 3adave. Ilpu smom cmyoenm
oondicer ObiMb 20MOBbIM OMEEMUMb HA TH0OO0U 80NPOC NO Meme 3aHAMU, GKI0YaAs
KOHMPOIbHblEe 80NPOCHL U pAOOUYI0 mempalb.

1.3. Ouenounsvie cpeocmea

1.3.1. Bxoouoit konmponv no meme «AMHUHOKHMCJIOTHI KAaK JieKAPCTBEHHbIE
CpeacTBa OMOTEXHOJOTHYECKOT0 NMPOM3BOACTBA» (0onyckaemcsa moabKO 00UH
nPAagubHbLIL OMeEem)

Bapuanr 1
1. Kakas u3 HI>Ke MPE/ICTaBICHHBIX AMUHOKHCIIOT HE UMEET ONTUUECKUX
U30MEPOB?
a. TJIyTaMUH
0. UUCTEUH
B. METHUOHUH
I. TJIUIWH
Nl aJlaHuH
2. Uto oTiIMYaeT XUMHYECKOE MPOU3BOJCTBO AMHUHOKHUCIIOT OT
MUKPOKPOOHOJIOTUYECKOTO?
. UCXOJHOE ChIPbE
. TEMIleparypa, BpeMs mpolecca
NOJIyYeHHE palleMaToB
. IOPOTOCTOSIIIIAE KaTaIU3aTOPBI
. BEpHO BCE
3. YkaxwuTe JIeKapCTBEHHBIN MTpenapaT Ha OCHOBE aMHUHOKHUCIIOT, TPAUMEHSIEMBIHA
MIPU HAYaJIbHBIX CTAAUSIX PA3BUTHSI KaTapaKThl (BXOJUT B COCTAB IJIa3HBIX
Kareib - BUTaHOIypOo)
a. MCTUOHUH
0. nucTeuH
B. TUMOTEH
I. pyMaJoH
I.9MOpurobIacT
4. YKaxuTe peryJasTOPHBINA AIEMEHT, BOCIPUHUMAIOIINN CUTHAI 0OpaTHON
CBSI3M B CJIy4ae MPOSIBICHUS MEXaHU3Ma PETPOUHTUOUPOBAHMS:
a. TPOMOTOP
0. undopmarmonHas PHK
B. CTPYKTYpHbII O€JIOK
I. aTTeHyaTop
1. OeJok perpeccop
5. B cootBercTBHM € (pazaMu pocTa MUKpOOpraHu3Ma HanbOosee akTUBHBIN
CUHTE3 TPEOHUHA MPOUCXOIUT:
B jar-(ase

¥ w o
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B OKCITIOHEHIIMAIBHOU (ha3ze
B CTAI[MOHApHOH (paze

B (haze ayToimsa

BEPHO BCE

HOEQ

Bapuant 2
1. Kakas u3 npeacTaBiICHHBIX HIKE AMUHOKHUCIIOT IPUMEHSIETCS B Teparuu
HEPBHBIX U TICUXUYECKUX 3a00JI€BaHNN B KAUECTBE JICKAPCTBEHHOTO
npemnapara?
a. TIIyTaMHuH
0. LHUCTEeuH
B. METHOHHH
I. TJIMIWH
1. TIepeOpOTM3UH
2. Bwimenute Hanbosee 4acTo MPUMEHSIEMBIA METO TTOTYYCHUS aMUHOKHUCIIOT
M0 KPUTEPHSIM KauecTBa, PEHTAO0ETbHOCTH U YKOJIOTUYHOCTH :
XUMHUYECKUI
XUMUKO-IH3UMATHIECKHH
OMOJIOTUYECKUIA
MUKPOOHOJIOTUYECKHI
BEPHO BCE
3. BriOepute aMHHOKHUCIOTY, TPOU3BOACTBO KOTOPOM Hanboiee parmoHaIbHO
XUMHUKO-IH3UMATUYECKUM METOIOM:
TJIALUH
METUOHUH
dbenunanaHuH
TPEOHHH
JV3WH
4. B umnTakTHO# KieTke Escherichia coli u30b1TOK TpeoHMHA HA YPOBHE
MOJICKYJISIPHOM PETYISIIIKA KIETOYHOTO METabOoIu3Ma AeHCTBYET:
a. KaK MHTHOWTOP aKTUBHOCTH aclapTaKWHA3bl - KOHEYHOTO (PepMEHTa CBOETO
OMOCHHTETUYECKOTO MyTH
0. KaK aKTUBATOp aclapTaKWHa3bl - HAYAIBHOTO (hepMEHTA CBOETO
OMOCHHTETUYECKOTO IyTH
B. B KOHTAaKT€ C aKTUBHBIM LIEHTPOM (pepMeHTA
I. B KOHTAaKT€ C aJUIOCTEPUYECKUM IIEHTPOM (PepMEHTa - U3MEHSET KOHPOPMAIIUIO
dbepMeHTa, CHIDKAs €T0 KaTaJTUTHYECKYI0 aKTUBHOCTD
1. B KOHTAKTE C aJUIOCTEPUUECKUM IIEHTPOM depMeHTa 0e3 N3MEHCHUS
koH(popmaruu pepMeHTa, HE CHIDKAS €ro0 KaTAIUTUYECKYI0 aKTUBHOCTh
5. PaGounii nuki pepMeHTaN AMUHOKHUCIIOT 3aBUCHUT OT:
0T «()OHOBOI» KOHIICHTPAIIMN UCTOYHUKOB yTJIepoaa
MPOJAYKTUBHOCTH OMOMACCHI
UCIIOJIL30BaHuUs CyOCcTpaTa
HaJIMYHSI B CPeJIe TOKCUICCKUX METaOOIMTOB
BEpPHO BCE

EOR o

EDw o
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Bapuanr 3



1. Kako#i npenapaT Ha OCHOBE aMUHOKHUCJIOT UCTIOJIB3YETCSl KaK PEryJsiTop
MIPOIIECCOB PEreHepaluy B rOJIOBHOM MO3re (MHCYJIBT, UIIeMUs)?

a. mepedpoTN3UH

0. mucTeuH

B. METHOHUH

I. TJIMIUH

JI. aJaHuH

2. JIns Kakol aMHUHOKHCIIOTBI, XUMHYECKUI CUHTE3 ABJISICTCS O0Jiee parioHaTbHBIM,
4eM MUKPOOHOJIOTHUECKUNA?

JICUIINH
0. H30JEeUIH
B. TJIMIUH
r. ¢eHunataHuH
1. JU3UH
3. Uto oTimyaeT aykcoTpodnl OT reTepoTpodoB B Mpoliecce OMOCUHTE3a

aMHAHOKHUCJIOT?

a. aKTUBU3AIUs KJIETOYHOTO METa00IM3Ma aMUHOKHUCIIOT

B. CTaOMJIM3AIMs KJIETOYHOTO METa00IM3Ma AMUHOKHUCIIOT

I. HHA3Kasg aKTUBHOCTb (JEPMEHTOB

T. BBICOKAsl aKTUBHOCTh BHYTPHKJIETOYHBIX TPOTEUHA3

J. CIOCOOHOCTB K CBEPXCUHTE3Y 1IEJIEBOM aMHUHOKHUCIIOTHI

4. [IpnunHON BKIIOYEHHS] MEXaHU3Ma PETIPECCUH MTPH PETYISILIMU OMOCUHTE3A
aMHUHOKHCIIOT B KieTke Escherichia coli sinsiercs:

a. HaJnyue U30bITOYHOTO KOJIMYECTBA TPEOHUHA B KIIETKE

0. mpeBpallleHue YacTH TPEOHHMHA B M30JIEULINH

B. HAKOIUICHHE TPEOHHMHA U U30JICHLIHA OJJHOBPEMEHHO

I. B3aUMOJICHCTBHE TPEOHUHA C ATTEHYaTOPOM M TEPMHHALIMS IIpoLecca
TpaHCKpUIILMU Oesika pepMeHTa

J.  BEpHO BCE

5. Hcnonp30BaHNe reHHOW HHKEHEPHUH B TIOJIYYEHNH IITAMMA-CyIEPIPOTYLEHTA
TPEOHHMHA JIAET CJEeAYIOLIME MPEUMYIIECTBA:

a. yHpPOUIEHUS METOJIUKHU

0. yJeueBJIeHUuE NPOU3BOICTBA

B. OTCYTCTBHME KaTaJu3aTOpOB

I. COKpallleHHE BPEMEHH IPOU3BOJCTBA

7. TIOBBILIEHHE MPOJYKTUBHOCTH OMOMACCHhI

Bapuant 4
1. Kakoii u3 HUKe NMpeICTaBICHHBIX MOKHO OTHECTH K KOCMOIIEBTUYECKUM
nmpenaparaM Ha OCHOBE aMHUHOKHUCIIOT:
a. TIUIUH
0. METHOHUH
B. ’MOpuobIacT
I. pyMaJioH
1. paBepoH
2. Bpibepute OMOOOBEKT JIJII OMOTEXHOJOTMYECKOTO IMPOU3BOJICTBA TPEOHUHA!
Bacillus subtilis
Escherichia coli

o e



B. Corynebacterium glutamicum

Xanthomonas sp.

Pseudomonas sp.
3. Perymsmus u ynpaBieHue MeTabOINISCKUMU MTPOIIECCAMH B KIIETKE

Corynebacterium glutamicum mpeacraBieHBI MEXaHU3MaMH:
IPSMOU CBSI3H
KOCBEHHOM CBSI3H

PETPOMHTUOMPOBAHUS

pernpeccuun

aKTHUBAINH
4. Illtamm-cynepupoxayuent Corynebacterium glutamicum xapakrepusyeTcs:
HU3KOM aKTUBHOCTBHIO BHYTPUKIIETOUHBIX MPOTEHHA3

aKTUBHBIM METa00JIU3MOM

Ja0MIBHOCTHIO O€NTKOB-(PEpPMEHTOB

Ne€3aKTUBaLKEl OeIKOB-()EPMEHTOB

HapyIIEHUEM CHCTEMbI BHYTPUKJICTOYHOU PETYIISAIINN
5. B mporiecce hepmeHTanMU MpU MPOU3BOJICTBE TPEOHHHA HEOOXOUMO

MOI/ICP>)KMBATh ONITUMAJIbHBIE 3HaueHus pH cpenbl, 9To menmaercs:

CMECBIO COJIEM aMMUaKa

CMECBHIO OCHOBAaHUS aMMHaKa C COJISIMH aMMHaKa

CMECBIO YTJIEBOJIOB

CMECBHI0 aMMHAYHON BOJBI U YTIIEBOIOB

CMECBHI0O aMMHaKa U yTeBOIOB

= 3

EOw o

H o wope

BFOR®R O

Bapwuanr 5
1. Bribepute 6M000BEKT Isi OMOTEXHOJIOTUYECKOTO MTPOU3BOICTBA JIN3UHA!
a. Bacillus subtilis
6. Escherichia coli
B. Corynebacterium glutamicum
r. Xanthomonas sp.
n. Pseudomonas sp.
2. K cemelicTBy acmaparnHOBOW KMCIOTBI OTHOCHUTCS TPUaa aMHHOKHCIIOT:
a. TPEOHHH, JU3WH, METUOHUH
0. TpPEOHUH, TJIMLUH, JIU3UH
B. JIM3UH, U30JICUIIUH, METUOHUH
I. TOMOCEPHH, U30JIEHLINH, METUOHUH
J. TOMOCEpUH, JIN3UH, METUOHHUH
3. CuHTe3 KaKJ10i1 aMUHOKHUCIIOTHI B KJIETKE Ha YPOBHE MOJICKYJISIPHOM
PEryJsIUU OCYLIECTBISIETCS TOCPEACTBOM U3MEHEHMS:
KoJn4ecTBa ePMEHTOB
CTPYKTYpHI (pepMeHTa
CTPYKTYPHBIX O€JIKOB
CHUHTe3a OeKOB (DEPMEHTOB COOTBETCTBYIOIIUM T'€HOM
aTTeHyaTopa
4. ®epmentanus B 3(()EKTUBHOM MPOU3BOACTBE AMUHOKHUCIIOT JOJIKHA
MIPOBOJAUTHCS B YCIOBHUSX:
n00aBJIeHUS IPEIIIECTBEHHUKOB
VHTEHCUBHOM a3paluu

BO®E O

o e



B. AKTHBHOTIO MEPEeMEIIMBaAHUS

JTpOOHOM MOJJaYM KOMITOHEHTOB MUTATEILHON Cpebl

BEPHO BCE

5. CuHrte3 1eneBOM aMUHOKHUCIOTHI MOXKET MPEKPATUTHCS U3-3a BO3JAECHCTBUS Ha
MPOYLICHT:

TOKCUYECKUX METa00JINTOB OMOCHUHTE3a B KJIICTKE

U3MEHEHUS KUCIOTHOCTHU cpenbl (pH)

OTCYTCTBHUSI POCTOBBIX (haKTOPOB

HEJIOCTATOYHOCTH Mpoliecca adpaluu

BEPHO BCE

= -

FOR®R O

Ilpumeuanue: ecnu cmyodenm nponyckaem I-oe 3amsamue - 6XOOHOU KOHMPOIb
3amensiemcsi HA ~ MHO20MECMOSbIL  KOHMPOIb ¢  Nnocieoyiouel  gvloayel
CUMYAYUOHHOU  3a0a4u  (Npu  NOJONCUMENbHOLU  OYeHKe  dMUX  8ONpOCo8
npenoodasameem).

1.3.2. HumepaxkmueHnslit gpopmam KoHmaxma npenooasamens u CHYOCHMOE C
npeonoxcenuem cnucka 6onpocos (1-2 mumn).

Cnucku 6onpocog Haxoosamcsi Ha pykax cmydenmos. Kaowcowiti cmyoenm 3adaem
gonpoc opyeomy cmyoeumy. B ciyuae 3ampyoneHull ¢ omeemom, Ha OAHHbLU 80NPOC
Modicem  omeeuamv  jgwoou  Opyeou  cmyoeum.  Omeem  oyenugaemcs
npenooasamenem u 6HOCUMCS 8 CYMMY 00ujell OYeHKU No NPeodaoNHCeHHOL meme.

1 buonoruueckas poJib aMUHOKHUCIIOT.

2 AMUWHOKHUCIJIOTHBIN COCTaB CyMMAapHOTo OeJKa.

3. CBs3b cuHTE3a OeliKa C KOJIMYECTBEHHBIM COOTHOIIIEHUEM aMUHOKHUCIIOT.

4. Otpaciii NpUMEHEHUS] aMUHOKHUCIIOT.

5. llenn nmpruMEHEHNSI aMUHOKHUCIIOT B CEJIbCKOM XO3SMCTBE.

6. Llenin npruMeHEHU aMUHOKHUCIIOT B MUILIEBOUN MPOMBIIIIEHHOCTH.

7. Llenn mprMEHEHNSI aMUHOKHUCIIOT B MEULIMHE.

8. BrusiHre aMMHOKHCIIOT HAa OOMEHHBIH MPOIECC B OpraHU3Me.

9. llenn npuMeHEHU MPEMAPATOB HAa OCHOBE AMUHOKHUCIIOT ISl HApEHTEPATBHOTO
MATAHUS.

10. IIpyuMeHeHe aMUHOKHUCIIOT B KAYE€CTBE KOCMOILIEBTUUECKUX MPEnapaToB.

11. Meroapl nosy4eHUsI YUCTHIX AMUHOKHCIIOT.

12. CymHOCTh OUOJIOTUYECKOTO CIIOC00a MOJIy4YeHNsSI aMUHOKUCIIOT.

13. CymHoCTh XUMHUYECKOTO CIIOCO0a MOJIYYEHHS] aMUHOKHUCIIOT.

14. CymHOCTh XUMHUKO-3H3UMATHYECKOTO CII0Cc00a MOTyYeHNUs aMUHOKHCIIOT.
15. CymHocTh MUKPOOHOJIOTHUECKOTO CTIOC00a MOTYyYEHUSI aMUHOKUCIIOT.

16. HegocTaTku MCoOIb30BaHUSI XUMHAYECKOTO MPOU3BOJACTBA AMUHOKHUCIIOT T10
CPaBHEHUIO C MUKPOOHOIOTUIECKUM.

17. TlonoxxuTeNnbHbIE U OTPUIIATEIbHBIC (DAKTOPHI XUMUKO-IH3UMATHIECKOTO METO 1A
MOJTYYEHHS] aMUHOKHCIIOT.

18. IIpumepbr HanboIEE YacTO UCTIONIB3YeMbIX OMOOOBEKTOB KaK IMITaMMOB
MPOAYLIEHTOB aMUHOKHUCIIOT.

19. IIpenmyiiecTBa UCMOIB30BAHUS KUIIIEUHOW MAJIOYKH B KAUY€CTBE MNPOIYyIIEHTA
aMHUHOKHCJIOT.



20. OcHOBaHus U1l KCTIOJIB30BAHNSI MUKPOOPTAaHU3MOB IIPH NIPSIMOM
MUKPOOMOJIOTHYECKOM CHUHTE3€ aMUHOKHUCIIOT.

21. Yrto Takoe rereporpodHbic OakTepun?

22. Yto mpeacTaBistoT cO00M MyTaHTBI-ayKCOTPO(HI?

23. CriocoObl MOJTyYeHHsS] MyTaHTOB-ayKCOTPO(OB.

24. [IpyHIMI NOJyYEHHsI CYNIEPIPOAYLIEHTA PU OMOCUHTE3€ AMHUHOKHUCIIOT.

25. MexaHu3Mbl peryisiiiui OMOCUHTE3a MO MPUHIIUITY OOPAaTHOM CBSI3U.

26. ATTeHyaTop U MIPUHIIMII €T0 PadOTHI.

27. Penpeccust Ha npuMepe OMOCUHTE3a TPEOHUHA.

28. Yto xapakTepHO AJis1 (hepMEHTA acapTaKMHA3bl B OMOCUHTE3€ aMUHOKHUCIIOT?
29. IloHATHE HU3KOMOJIEKYIISIPHOTO 3 deKTopa.

30. Yto oTnn4aeT KOpUHEOAKTEPUH OT SHTEPOOAKTEepUii?

31. B yem paznuure MexIy pocTOM OMOMAcChl U OMOCUHTE30M I1€JIeBOM
AMUHOKHCIIOTHI Y KUIIEYHOH MaJIOUKU U KOpUHEOAKTEpHii?

32. HeoGxo1umblie yCI0BUS OMOTEXHOJIOTHYECKOTO MOJTYYeHUSI aMUHOKHUCIIOT.
33. YcnoBus HAKOIUJIEHUST BBICOKOTO YPOBHSI AMUHOKHCIIOT.

34.Yro onpexenser HeoOXxoaumMocTh pH-cTaTupoBanust npu OMOCUHTE3E
aMHAHOKHUCJIOT?

35. PocToBbl€ (haKTOPBI U UX BIMSHUE HA IITAMM, CHHTE3UPYIOIIUA aMUHOKHCIIOTY.
36. Yto onpenenser HEOOXOAUMOCTh a3POOHBIX YCIOBUN (DepMEHTALUU MTPU
ITOJTyYEHUH AMUHOKHCIIOT?

37. MeTo bl NPOAJIEHNs] aKTUBHOCTH IITAMMOB-TIPOAYLIEHTOB.

38. TlosiBneHre BO3MOXHOCTH CUHTE3a TOKCUYECKUX META0O0IUTOB U IPEKPAICHUS
CUHTE3a LEJIEBON aMUHOKHUCIIOTHI.

39. Kak u36exaTh HAKOTUICHHs TOOOYHBIX PUMecel TTpu OMOCHUHTE3e
dbenunananuHa?

40. Bo3MOXHOCTY T€HHOW MHKEHEPUH B MOBBIIIEHUN Ka4€CTBA KOHEYHOTO
MPOJYKTa (AMUHOKHUCIIOTHI) U YBEIMYEHHSI €r0 BbIXOAa (MMOBBIIICHUS
pPEHTA0EIbHOCTHU U yJICHIEBICHUS TPOU3BOJICTBA).

1.3.3. Bapuanmul cumyayuonnsix 3a0a4 no OUOMEXHONO2UU AMUHOKUCIOM U
npenapamoé Ha4 UX OCHO6E 6 COOMEEMCHMEUU C  MPedOBAHUAMU
dapmayeemuueckozo pvinka.

Cmyoenmul 8 Kaxcool 3a0aye 00JICHbL Haumu nPood.iemMbl U NPEOJIONHCUMb CHOCOObI
UX peuleHus ¢ apeymMeHmupo8aHHbIM 000CHOBAHUEM.

3amaua 1.
O060CHOBaHNE aKTyaTbHOCTH Pa3BUTHUS MTPOU3BOACTBA aMUHOKHUCIIOT B COBPEMEHHBIX
YCJIOBUSIX.

3amaua 2.
[TyTn GuocuHTE3a M METO/BI CEJIEKIIUU MTPOAYIIEHTOB OT/ECIbHBIX aMUHOKHCIIOT.

3amaua 3.
[IpoBenuTe CpaBHUTEIBHBIN aHATU3 METOJIOB MOJTYyYEeHHUS] aMUHOKHUCIIOT, OTMETUB MX

IO3UTHUBHBLIC 1 HETaTUBHBIC CTOPOHEI.

3amaua 4.



B03MOXHOCTH UCTIOJIb30BaHUSI MUKPOOHOJIOTHYECKOTO CHHTE3a B POU3BO/ICTBE
AMUHOKHUCIIOT U MPENapaToB Ha UX OCHOBE ISl MEIUIIMHCKUX 1LIeJIel ¢
MOCJICTYIONIEH €ro peaau3amnreil B MPOU3BOICTBEHHBIX MaCIITa0ax.

3amaua 5
[TpuHIMTIEI TPE0Opa30BaHKS MUKPOOPTAHU3MOB IS TIOTYUYEHUS aKTHBHBIX
IITAMMOB JIJTSI IPOMBIITUICHHOTO MCTIOIb30BaHus. [IpuMepsr.

3amaua 6
KoHcTpyrpoBaHue mTaMMOB-CyIIEpIPOIYIIEHTOB aMUHOKUCIIOT. OCOOEHHOCTH UX
KYJIbTUBUPOBAHUS.

3anmava 7

[TonroroBuTENBbHBIE CTAUN OPraHU3aLMU IPOU3BOACTBA AMUHOKUCIOT. [Ipobaemsl
CTEPUJIM3ALIMK UTATENbHBIX CPEl, TEXHOJIOTHYECKOT0 000pYI0BAHUS U
KOMMYHUKAIIUH.

3amaya 8.
Omnpenenute mpoOaeMbl KyJIbTUBUPOBAHUS MPOAYILIEHTa U OMOCHHTE3A JIM3UHA B
MPOMBIILICHHBIX (DepMEHTEpAX.

3amaua 9.

[Ipy KaKUX yCIOBUSAX OCYIIECTBISICTCS CBEPXCHUHTE3 JIM3WHA U TPEOHHHA.
Kak MOXHO ONITUMHU3UPOBATH MPOIIECC HAKOIUICHHS ATUX AMUHOKHUCIIOT B
dhepMeHTaITMOHHOM TIporiecce?

3agaua 10.

Omnpenenute TEXHOJIOTHICCKUE PEKOMEHIAITUH TI0 MPOIJICHUI0 aKTUBHOCTH pabOThI
MPOIYIICHTOB JIM3WHA U TPEOHMHA. B KakOM ciiydae MOKET MPOU30HTH
npekpaileHre o0pa3oBaHus (HAKOIUICHHS) aMUHOKHUCIIOT?

3agava 11.
Kak MoxHO 3¢ (})EeKTHBHO HUCTIOJIB30BATh CYOCTpaT MPU OMOCUHTE3E 1IEJIeBOM
aMuHOKHCIO0THI? [IpuBeauTe mpumep.

3agada 12.

Kaxkoii Tur pepmeHTanum B KjacCu(PpUKAIUU 110 MaTePUATbLHBIM ITOTOKAM SIBISCTCS
ONITUMAJILHBIM B CJTy4yae nojiydeHus: amuHokuciot? [IpuBeaure Bamm 000CHOBaHUS
Ha KOHKPETHOM MpUMEPE.

3anmada 13.
Omnpenennte BO3MOKHOCTH OpTraHU3allMU CBEPXCUHTE3a TPEOHUHA B
MPOMBIIIVIEHHBIX MacIliTadax.

3amaua 14.
Ponw atTenyaTopa u epmeHTa acmapTOKUHA3BI IIPU CO3JITaHUM CYIIEPIIPOAYIICHTa
TPEOHUHA.



3amaua 15.
[Ipy KaKuUX yCJIOBUSAX BO3MOXKEH CBEPXCHUHTE3 TPEOHHWHA B MPOMBIIIIICHHBIX
macuradax?

3anaya 16.
KakuM 00pa3oM MOKHO 000€CIIE€YUTh CBEPXCUHTES JIM3UHA, UCIIOJB3YS CXEMY
OWocHHTe3a TM3MHA Y KOpUHEOaKTepHii?

3amaua 17.

[IpuBenuTe TEXHOJOTHUECKHUE PEKOMEHAAIIMHY 110 ONTUMHU3AIIMY BEICHUS TIpoIiecca
KYJbTHUBUPOBAHUS MPOAYIICHTOB -ayKCOTPO(OB TPH MOJYUSCHUHU JTU3UHA B
MIPOMBIIIJICHHBIX 00beMax.

3amada 18.

[TpuBenuTe TEXHOIOTUYECKHE PEKOMEHAAINH IO OPTaHU3allMK U BEICHHUIO Mpoliecca
C BBICOKMM YPOBHEM 00pa30BaHUsI aMUHOKHCIIOT (COOTBETCTBYIOIIUM
IPOMBIIUIEHHBIM 00bEMaM).

3agaua 19.

[IpuBenuTe TEXHOJOTUUECKHE PEKOMEHAAIUY 10 IPEAYPEKICHUIO HAKOTUIICHUS
MOOOYHBIX MPOYKTOB, CHIDKAIOIIUX KAaueCTBO MOJy4aeMON aMUHOKHUCIIOTHI Ha
npuMepe (heHmTaIaHrHa.

3agada 20.

B03M0XHOCTH ONITUMHU3AIMN U COBEPIIICHCTBOBAHUS OMOTEXHOJIOTHH T10
MTOBBIIICHUIO TIPOTYKTUBHOCTH OMOMACCHI M UCITOJIb30BaHUs CyOCTpaTa IpH
MOJTYYeHUH aMUHOKHCIIOT B IPOMBIIIUICHHBIX MacIiTadax.

1.3.4. Pexomenoyeman gpopma npomokona no peuieHur0 npaKmuieckux 3aoay no
Kypcy duomexnonocuu

1. Hazeanue memoi

1.1. CyuHocTh Bompoca.

1.2. AXTyalbHOCTH TEMBI.

1.3. AHanu3 CymiecTBYIOIIMX MPOOIeM.

2. Ileneswie 3a0auu no pewienuro npoodaem 6 wacmu:

2.1. Cneyughuka pecypcoe buomexnonozuueckozo npouszeoocmea JIC u bAB.

2.1.1. mouck u 0oT00p 6MOOOHEKTOB (CKPUHUHT)

2.1.2. TpeGoBaHus MPOU3BOACTBA K MTPOMBIITUICHHOMY IIITAMMY

2.1.3. BO3MOXHOCTH TOJTYYEHUS MTPOMBIIIUICHHOTO IITaMMa B TabopaTopuu

2.1.4. BOBMOXHOCTH HJICHTU(DUKAIIUN TTPOTYIICHTOB

2.1.5. mpoGiemMbl XpaHEeHHs] MPOAYLEHTOB

2.2. Ocobennocmu 6uOmMeExXHOI102UUeCK020 npoyecca (buocunmesa uiu

ouoxamanusa) 6 npomvlutieHHom npouszeoocmee JIC.

2.2.1. NOArOTOBUTEILHBIC CTAAUU OMOCUHTE3A MJIM OMOKaTajIn3a

2.2.2. OCHOBHBIE CTaANN OMOCUHTE3A UK OMOKaTaIn3a

2.2.3. pexxuMbl (hepMEHTAIMOHHBIX MPOIECCOB B CPABHUTEIILHOM aHAJIN3E

2.2.4. ynpaBneHus (epMEHTAIIMOHHBIMH TIpolieccaMu



2.3. Ouyenka Kayecmea u KOJIUYECMEa KOHEYH020 NPOOYyKma
(penmadbenvnocms)
2.4. Bo3zmoscHocmu nosvluieHUsA Kauecmaed y4eiee020 npooyKma u
penmaodenbHoCmu OUOMEXHOI02UYECK020 NPOU3800CM 6a.
3axntouenue (661600bl) 6 hopmame peszrome.

*[IpedcmasnenHvle 3a0a4u paccmMampusalomcs, KaK npooiemMamuxa
OUOmMexHoI02U"ecK020 npoyecca NoLyYeHUs (hepmMeHmHbIX NPenapamos Ha
npouszgoocmee. Bvioaromces kasxcoomy cmyoenmy Ha 8HeayOUmopHyo
CAMOCMOAMENbHYI0 pabomy 8 KOHYe Nnepeoco JeKYUOHHO-CEMUHAPCKO20 3AHAMUSA
ons

n0020MOBKU K 3aujume NOLYYEHHO20 3a0anusi Ha emopom 3ausmuu. IIpomokon
omeema no 6blOAHHOU npenodasamenem HA NePeoM 3aHAmMuU 3adave  OO0JICEH
cooepoicamyv. yenv, 3a0auu, NpodIeMbl U UX peuleHue ¢ apeymeHmayuel vloopa.
Mooicno ucnonvzogams cxemvl, pUCYHKU, epADUKU.

1.3.5. Pexomenoyemotii hopmam pabdoueit mempaou no HANUCAHUIO RPOMOKOJ1A
cmyoenmamu

MunucrepcTBo 3apaBooxpaneHus Poccuiickoit @enepannu
ITepBbiit MOCKOBCKHI rOCYapCTBEHHBIM MEAULIMHCKUN YHUBEPCUTET UMEHU 1. M.
CeuenoBa (CeueHOBCKHI Y HUBEPCHUTET)
HAYYHO-TEXHOJOI' MYECKUU ITAPK BUOMEJIUIIVHBI
MHCTUTYT TPAHCJISILIMOHHON MEJIMLIMHBI 1 BUOTEXHOJIOI' M

Kadenpa 6uorexnonoruu
Pabouasi TeTpaab no Teme: AMHUHOKHCJIOTHI KaK JIEKAPCTBEHHbIE CPeICTBA
OMOTEXHOJIOIrMYeCKOro Npou3BoACTBA

BBINONMHUIT ====--=====mmmmmmm e o e oo oo

[IpenogaBarenp -------=========mmmmmmmmmmmm oo

1.3.6. Koumponvnwie eonpocel ona 3aujumel membl «AMHUHOKHUCJIOTHI KAaK
JIEKAPCTBEHHbIE CPEACTBA OMOTEXHOJIOTNYECKOr0 MPOU3BOACTBA)

1. MoOHO- 1 KOMIUIEKCHBIE JICKAPCTBEHHBIC MTPEnapaTbl HA OCHOBE aMUHOKHCIJIOT
1o
JEVUCTBUIO Y MPUMEHEHHUIO.
2. AKTyaJIbHOCTh TPOU3BO/ICTBA AaMUHOKHCIIOT U METO/IbI UX MOJTYyUYECHUS B
CpPaBHUTEJIBHOMN XapaKTEPUCTHUKE.
3. [TyTn 6uocuHTE3a M METO/IBI CEJIEKITUU MTPOTYIIEHTOB aMUHOKUCIIOT KaK
pecypce
OMOTEXHOJIOTMH aMUHOKHCJIIOT.
4, MexaHu3MBbl PETYISAIUN U YITPaBISHUS] META00JIMUYECKUMHU MPOIeCCaMu Ha

YPOBHE PETPOMHTUOMPOBAHUS U PEIIPECCUH B KIIETKAaX OAKTEPHIA.



S. Crnenuguka pepMEHTaLMOHHOTO MTpoLecca NPU NOJYyYEHUH JIM3HUHA.
KonTpoib n
yIpaBIEHUE MPOIIECCOM.
6. Crenu¢uka pepMeHTaIIMOHHOTO Mpoliecca NPy MOTy4YeHUU TPEOHHHA.
KonTpone n ynpasieHne npoueccoMm.

7. [ToArOTOBUTEIIBHBIC H OCHOBHBIC CTAINH OMOCHHTE3a aMUHOKHUCIIOT.

8. [TpoGnema npekpaineHusi ONOCUHTE3a IEJICBON aMUHOKHUCIIOTHI U
COOTBETCTBYIOIIIHNEC PEIICHUS.

9. B03MOKHOCTH IreHETHYECKON MH)KEHEPUH B MOBBIIIICHUH 3()()EeKTUBHOCTH

UCIOJIb30BaHUs CyOCcTpaTa U MOBBIIICHUS KaueCTBA MPOIYKTA.
10. KonTposb 1 ynpaBieHHe MPOIIECCOM OMOCUHTE3A 1IEJIEBOI aMUHOKHUCIIOTHI Ha
npuMepe TPEOHHUHA.

1.4. Pekomenoyemole unghopmayuoHHvle Mamepuavl
Jlexyus «buomexunonoaust amuHokuciom

[Tnan
1. MeTonapl OTy4YeHHUS] aMHHOKHUCIIOT
2. MexaHu3MBI PEeTYISIIIUN OMOCHHTE3a AMHHOKHCIIOT
2.1. buocunTe3 MM3MHA
2.2. buocuHTe3 TpeoHnHA
3. OCcoOeHHOCTH KYJIbTUBUPOBAHUSI IIITAMMOB-IIPOIYIIEHTOB
3.1. OcoOGeHHOCTH TUTATEIBHOU CPEeIbI
3.2. YcnoBus pepMeHTalu aMUHOKHUCIIOT
3.3. [Ilpumenenmne reHHo NHXXeHepUuu

AMMHOKHCIIOTHI SBJISIFOTCS COCTABHBIMM 3JeMeHTaMu OenikoB. Bece 20 aMMHOKHUCIIOT
SBJIAIOTCS. MOHOMEPAMH JJIsi TIOCTPOEHUS MPUPOIHBIX MOJIMIENTHAOB M XOPOIIO
U3y4deHbl (METOJIbl UX CHHTE3a MOJAPOOHO omnucaHbl). M3BECTHO Takke, YTO ATH
COCJIMHEHUS CYLIECTBYIOT B BHUJE ONTHYECKUX HM30MEPOB (TEOpHUS CTPOCHHS
OpraHWYecKuX coeauHeHnid bytnepoBa A.M., OTKpBIBIIETO aCCUMETPHUIO aTOMa
yIaepojia C YEThIPbMs 3aMECTUTEISIMHU, ONPEACISIONIMMHI HAMPABICHUE U CTENEHb
BpalIeHUs TUIOCKOCTHU MOJIIPU30BAHHOTO CBETA).

CoBpeMeHHbIE METO/IbI OPraHUYECKOTO CHHTE3a MO3BOJISIIOT CUHTE3UpoBaTh L- u D-
(GbopMBI AMHHOKHCIIOT, HO TOJIBKO KaK parieMaThl, TajJbHerIIee pa3aeieHrne KOTOPhIX
MPEACTABIISCT TPYAHYIO 3a/1a4y ¥ SKOHOMUYECKH HE () PEKTUBHO.

Hpyroit crnoco0 mNOTyYeHUs aMHHOKHUCIOT - 3TO MHUKPOOHOJIOTHYECKH CHHTES,
KOTJa MCIOJBb3YIOT  IITAMMBI-IPOJIYIEHTHI, OCYIIECTBIAIONIME CBEPXCHUHTE3
aMUHOKHUCJIOT. M30BITOYHBIE KOJIMYECTBA aMUHOKHUCIIOT, Hamnpumep, L-musuna, L-
TIIyTaMUHOBOM KUCNIOTHI, L-Tpeonuna, L-TpuntodaHa s3KCKpeTHUPYIOTCS (BBIXOJSAT)
B KYJbTYypaJIbHYIO (BHEIIHIOKW) cpeny. KynpTypanbHas cpeia B 5TOM ClIydae MOXKET
COJIEpKaTh OT YEThIPEX, MATH U JI0 CTa TPAMMOB I1€JI€BOM aMHUHOKHCIOTHI Ha OJWH
JUTP KUIKOU (a3pl. B oTIMuMe oT XMMHUYECKOTO CHHTE3a, B 3TOM Cllydae, TO €CTh
npy  OMOCHMHTE3€  aMUHOKHUCIOT €  TOMOIIBIO  (PEPMEHTHBIX  CHCTEM
MUKpPOOPTraHU3MOB, MOJYYalTCs  HUCKIOYUTENbHO  L-popmbel  amMuHOKHCHOT,
oOycaBiuBaronue TepaneBTudeckuii 3Ppdexr, a He pareMarsl. IT0 00CTOATEITHCTBO



pemiaeT npobsieMy BbIOOpa MOJyUYeHHs] aMUHOKHUCIIOT B IPOMBIIIUIEHHOM MaciliTade B
M0JIb3y OMOTEXHOJIOTUYECKUX METOJIOB.
Ceroausi U3BeCTHBI 4 METO/1a MOJYYCHUSI AMUHOKHUCIIOT:

1. xumMu4eckui (TOHKUI OPraHMYeCKUil CUHTES)

2. XUMUKO-PH3MMATHYCCKUI (PH3UMATHYeCKas TpaHchopMaIus XUMHUYCCKU
CHUHTE3UPOBAHHBIX MPEAIICCTBEHHUKOB aMHUHOKUCIOT C 0oOpa3oBaHHEM
OMOJIOTMYECKH aKTUBHBIX L-n30MepoB). MeTo1 J0CTaTOUHO JOPOTOil.

3. Ouonoruveckuii (mMpUMeHEeHNEe THAPOIN3a 0EI0K-COAepKAIIUX CyOCTPATOB)

4. mpsMoN MUKPOOHOJIOTHYECKHH (ITOJydYeHHE YUCTHIX L-aMUHOKHCIIOT). MeTon
OoJsee nelieBbli, S9KOHOMUYECKH BBITOIHBIN.

Hauboiee pacnipocTpaHeHHBIMU METOJIaMU TIOJYYEHHUS] aMUHOKHCIIOT SIBIISIFOTCS

XUMHUKO-IH3UMATUYECKUA U MUKPOOUOJIOTUYECKHIA.

B xauecTBe NpUMEPOB UCIIOIB30BAHUS XUMHUKO-IH3UMATUYECKOTO METOAA MOKHO
MIPUBECTH:
® CHHTE3 acnaparvHOBOM KHUCIOTHI U3 (ymMapoBOM (KCHONB3YIOTCA KIETKU
Escherichia coli)
e cuHTre3 L-peHmnanannHa U3 KOPUYHOM KHCIIOTHI (MCIONB3YIOTCA KIETKU
TIPOKAKEN).

CraBs 3aa4y NMOJYYEHHUS] aMUHOKHCIIOT, UCIIOb3YSl MPUPOJAHBIE MUKPOOPTaHU3MBI,
HAJI0 IOMHUTh O MEXaHU3MaX PEryJslui OMOCUHTE3a MO MPUHIIUITY 0OpaTHOM CBS3U
(petpouHrubupoBanue). ITa peryjasuus ocyllecTBisercs aub0 3a  cYer
WHTUOMPOBAaHUS AKTUBHOCTH OJIHOTO W3 HAYalbHBIX (PEPMEHTOB COOCTBEHHOTO
CUHTE3a U30BITOYHBIM MPOAYKTOM, TO €CTh CaMOW aMUHOKHUCIOTOH, JHOO
perpeccupyeTcss BeCh KOMIUIEKC (EpPMEHTOB BCed OMOXUMHYECKOW IEMOYKU
MeTa0oiM3mMa  KJIETKH, 4YTO SIBJIAETCS  €CTECTBEHHOW  peakuued  KUBOTrO
MUKpPOOpPraHU3Ma-MpoAyLEHTa JUIsl COXpaHEHHs COOCTBEHHOIO pAaBHOBECHSI Ha
KJIETOYHOM ypoBHe. Takum o00pa3om, mnepea OMOTEXHOJIOrNOM CTOMT 3ajaya B
HapyLIEHUU 3THX MEXAHU3MOB, YTOOBI MMETh BO3MOYKHOCTH MOJYYWUTh LEIEBOU
MPOJYKT B HEOOXOAUMBIX KOJIMYECTBAX.
Kak 510 pgemaercsi, MOXHO pacCMOTPETh Ha MOpPUMEPE NPOIYLUEHTOB JIM3MHA
(Corynebacterium glutamicum) u tpeonuna (Escherichia coli).
Y Corynebacterium glutamicum ecTh NPHHIHKIT COTIACOBAHHOTO WHTHOMPOBAHUS
(hepMEHTAaTUBHOM  aKTUBHOCTH, 4YTO SIBISCTCS OCOOCHHOCTBIO OHMOCHHTE3a
OWoCHHTEe3a TPENIIeCTBeHHUKA Ju3nHa. HruOupoBaHue CUHTE3a JIM3WHA B KIIETKE
BO3MOXXHO TOJIBKO TIPH MOBBIIICHHOW KOHIIEHTpAIMU 00€rX KOHEUHBIX MPOJIYKTOB -
JU3UHA U TpeoHWHa. CaMOCTOATENbHO HU JIM3MH, HU TPEOHWH HE HHTUOUPYIOT
aKTUBHOCTHU KJIFOUEBOTO (hepMeHTa - acnapTakruHasbl. OHU UHTUOUPYIOT 3TOT CUHTE3
TOJILKO BMecTe. TakuM o00pa3oMm, BbI3BATh CBEPXCHUHTE3 JIM3MHA MOXKHO JIMIIb
HapylIMB CHUHTE3 TPEOHMHA WM €ro MpeJUIeCTBEHHUKA - TOMOCEpHUHA.
JleficTBUTENBHO, OONBIIMHCTBO MPOAYLIEHTOB JIM3MHA HE CIOCOOHBI CUHTE3UPOBATh
TOMOCEPUH WJIM TPEOHUH, TO €CTh SBISIIOTCA «ayKcoTpodaMu» IO ITUM
aMUHOKHUCJIOTaM.
Takum 00pa3oM, OGOJBIIMHCTBO MPOIYLIEHTOB JU3WHA HYXKJIAETCS B MPUCYTCTBHU
TOMOCEpHHA WM TPEOHHHA, UHaYe OHMU paboTaTh HE OyayT. 3Has 3TO, OMOTEXHOJIOT,
BBIpAIIUBAs TaKWe MPOIYIECHTHI, JOJDKEH 005S3aTebHO BHOCHUTH B MHUTATEIHHYIO
Cpelly OT IIOJIOBHHBI /10 MOJYTOpa I'pPaMMOB Ha OAWH JIUTP TOMOCEpPHHA WM
TpeoHuHa. B 3TOM ciyyae mpoOMCXOAUT aKTUBHBIM POCT OGMOMACCHI MPOIylieHTa Oe3



cuHTe3a Ju3nHa. Kak TOJNIbKO TPEOHMH HCY€3aeT U3 CPelbl U POCT OMOMACCHI
NpeKpanaeTcsi, HAYMHAETCS aKTUBHBIA CHUHTE3 JM3WHA. Takum o0pa3om, IaHHbBIN
IPOLIECC UMEET JBE CTAUU Pa3BUTHUS
1. pocT OMoMacchl
2. CUHTE3 JIM3UHA
[IpOAOIKUTENBHOCTh CHUHTE3a COCTABISET  2-3 CYTOK. YPOBEHb HAKOIUICHUS
npoaykra coctaBisier 50-100 rpammoB Ha JIUTp. DTO OCOOCHHOCTH OHMOCHHTE3a
JU3WHA.
Bropoit npumep. CHHTE3 TPEOHUHA.
OcoOeHHOCTH peryisanuu OuocuMHTe3a TpeoHMHa B kierkax Escherichia coli
(kumeyHoM naynovku). B aTom cinyyae cutyanus Apyras. Y KUIIEYHOW MaJIOYKW HET
MEXaHU3Ma COTJIACOBAHHOTO HMHTUOWPOBaHUS (PEPMEHTATUBHON aKTUBHOCTH, TO
€CTh, €CJIM JIU3UH WHTHOUPYET AaKTUBHOCTh CBOUX (EPMEHTOB IO MPUHIUITY
oOpaTHON CBsA3M, TO TPEOHHH - cBouX (epmeHTOB. Kpome Toro, mmeer Mecto
«pEerpeccus» BCEro KOMIUIEKCA TPEOHMHOBBIX (DEPMEHTOB MpU M30BITKE TPEOHHUHA
WJIM U30JI€MIMHA U 3TO MOX0XE Ha «COTJIACOBAHHYIO pernpeccuio». CaMoCTOATENbHO
(IO OTHENBbHOCTHM) HHU TPEOHUH, HHU M3OJICULIIMH HE PENpEeCcCCHpPYIOT CHHTE3
depmenToB. i pemieHds 3aqayd  MOJYYEHUS] TPEOHHMHA B HEOOXOIMMBIX
KOJIMYECTBAaX MPUIIOCH CAENIATh CAEAYIOIIEE:
1. u3MeHUTH, clIeNIaTh HEUYBCTBUTEIBHBIM K TPEOHUHY MEPBbIA (DEPMEHT MyTH
OMOCHHTE3a TPEOHUHA
2. CHU3UTh aKTUBHOCTH (DepMEHTA, CHHTE3UPYIOLEr0 U3 TPEOHUHA U30JIEHIH
3. yOpaTh MEXaHU3M pENpecCUr MpH HETOCTATOYHOM KOJIMUYECTBE U30JIEHIINHA,
HECMOTpsI Ha N30BITOK TPEOHUHA
4. MIPUMEHHUTH TEHHYI0 WHXCEHEpUIO (BBIACIUTh TPEOHUHOBBIC TE€HBI U
Pa3MHOXHUTh UX Ha IJIa3MUJAX B KIETKE MHUKPOOPraHW3Ma, PE3KO MOBBICUB
CUHTE3 TPEOHMHA KJIETKaMU MPOIYIICHTA)
B paccmaTpuBaeMoM cilydae CMHTE3 TPEOHHHA OTJIMYAETCS OT CUHTE3a JIM3UHA TEM,
YTO €ro CHUHTE3 MPOUCXOAUT OJHOBPEMEHHO C POCTOM OHMOMAcChl. 3AE€Ch YXKE HET
JIBYX CTaJuH.
Oco0OE€HHOCTH KyJIbTUBUPOBAHMS IITAMMOB-IPOAYLIEHTOB aMUHOKHCIIOT IPUBOJIAT K
CIIEAYIOIIEMY PE3YJIbTATY:
1. pgocturaercss MakCUMAalbHO BBICOKAas CKOPOCTb CHHTE€3a aMHHOKHCIIOT
KJIETKaMH NPOAYLIEHTa
2. MOCTUTaeTCs MaKCUMaJbHas JUIUTEITLHOCTh pa0OTHI IPOIyIICHTA
3. MUHHUMaJIbHO  0OOpa3yloTcs  TMOOOYHBIE  MPOAYKTHI  OMOCHHTE3a
AMUHOKUCJIOT.
[lepBas 3amaua pemraeTcsi MyTeM BBIPANIMBAHUSA BBICOKOAKTHMBHOW OHMOMACCHI H
IIOMOTaeT B 3TOM CIIy4ae HaJM4KME B MUTATEIbHOM Cpeie: NCTOYHHUKOB YIJIepoaa,
aMMOHUITHOTO a30Ta, MUHEPAJIBHBIX COJIEH, pOCTOBBIX (HDakTOpoB; onTumuzamms pH
KHCJIOTHOCTbh CpE/JIbl), TeMIEpaTyphl; ApoOHasl Mojiadya CyoCTpaToB.
Jlns  mpenoTBpallleHHs] 3aKUCJIEHMs Cpelbl MPOBOJAT aBToMaruyeckoe pH-
CTaTUPOBAHUE AMMHUAYHOM BOJON U UCTOYHUKAMU YTJIEPOJIA.
B cayuyae OuocuHTe3a nM3MHA J00ABISIOT POCTOBBIE (DAKTOpPHI MO Mepe
HEOOXOJMMOCTH, YTO 3aBUCUT OT CAMOIrO ChIpbsl, ammaparypbl, TeMIIEpaTyphl.
[Ipouiecc OuocuHTE3a SHEProeMKUil u TpeOyeT WHTEHCMBHOW aj’panuud W
NepEMEIINBAHUS.



Jns pnurenbHOM paboThl ayKCOTPO(MHBIX MPOIYLIEHTOB JIM3MHA B MUTATEIbHYIO
Cpelly BHOCST KOMIUIEKCHBIN HICTOYHUK aMUHOKHCIIOT (O€JIKOBBIE THIPOJIN3aThl).
CuHTe3 HY)XHOW aMHUHOKHCIOTBI MOXET MpeKpalarbcs, €clid Ha €€ MPOAYICHT
JEHCTBYIOT €ro TOKCHYECKHE METa00JNUThl, KOTOPHIE CHUHTE3UPYIOTCS CaMHUM
npoayuenToMm. Hampumep, B mporecce OnocuHTe3a (peHHIaTaHUHA, TPOAYLEHTOM
koToporo sBisiercst Bacillus subtilis, stor npoaynent cunTe3mpyer mnpumecH
alleTOMHAa M OYTaHJIMOJIA, B PE3YJbTATE ITOrO KJIETKH NPOAYLEHTA JIU3UPYIOTCS,
o0pa3yloT CIOphl U MPEKpaIalT BeIpadaThiBaTh (eHMIaaHuH. UTOOBI M30eKaTh
ATOr0, HEOOXOJIUMO (PEepMEHTALUI0 BECTU B YCIOBUAX JMMUTA (OrpaHUYEHUS) MO
UCTOYHUKY yriepojia. B aToMm ciyuyae Bech caxap pacxoiyercs TOJIbKO Ha CHUHTE3
dbeHunanaHnHa, yBEJIMYMBAs KakK KOJMYECTBO (B JBa pasza), TaKk U YHUCTOTY
MOJIy4aeMOro MpPOAYKTa.
B 3akitoueHre MOXKHO CKazaTh, YTO 3(pPEKTUBHOCTH UCIIONIB30BaHMS CyOCTpaTa Mnpu
OMOCHHTE3€ AMHUHOKUCIIOT 3aBUCHUT OT MPOYKTUBHOCTH OMOMACCHI.
Ecnu cuHTE3 aMHHOKHCIOT pa3o0IeH ¢ POCTOM Ouomacchl (CM. JIM3UH), TO
3¢ (HEKTUBHOCTH UCIOJIB30BaHUS CyOCTpara OyleT TeM BBILIE, YEM JAOJbIIEe OyAeT
paboTaTh KyJbTypa IMOCJIE€ OCTAaHOBKH pocTa. Eciu ke CHHTE3 aMUHOKUCIOTHI UAET
napajuielIbHO pOCTy OMOMacchl (CM. TPEOHHUH ), TO 3(PPEKTUBHOCTh OMOMACCHI MOKHO
YBEJIUYUTb, JOOABIISAS ONPEACIIEHHOE KOJIMYECTBO MPEAIIECTBEHHUKOB.
Haubonee  nepcneKTUBHBIM  HANpaBICHUEM  MOBBILIEHUS  3(P(HEKTUBHOCTH
UCTIONIb30BaHUs CyOCTpaTa U MOBBIIICHHS KaueCTBa KOHEUHOTO MPOIYKTa SBIISIOTCS
METOJbl TE€HETHMYECKONM MH)KEHEpUM - BBEIEHHME B KIETKY HpOAYLEHTa
MHOTOKONMMHBIX IJIa3MUJ, COAEpXKAIIUX TEHbl, KOHTPOJIUPYIOIMIHE OHUOCHHTE3
AMUHOKHCIIOT B ylepO CUHTe3y OMOMAacchl M APYTUX KIETOYHBIX KOMIOHEHTOB. C
NOMOUIBIO THOPUIHBIX TUIa3MH]T B OMOCHHTE3€ aMUHOKHCIIOT MBI ITOTYYaeM:

1. poct MpOIyKTUBHOCTH OMOMACCHI

2. WCYe3HOBEHHE npumecei (6osee YuCThIi MPOIYKT)

3. Bo3pactaer KO3PPUIIMECHT HCIIOIB30BAaHUS CyOCTpara (€r0 MUHUMYM JaeT

MaKCUMYM MPOAYKTA).

1.5. Tepmumnonocuueckas  udenmudukayus  Kil0OYeGbIX  HOHAMUIL  NO
OuomexHnono2UU AMUHOKUCTIOM.

Jna nosvluweHus Kavecmea NONYYAEMbIX 3HAHUL U YMEHUU MAKHCe MONCHO
UCNONIL3068AMb MPEHUHZ N0 C80O0OHOMY IAOCHUI0 MEPMUHAMU, ONPeOerOUUMU
cneyuguxy OanHoU membi.

Pacwugpyiime nusice npeocmasgnenmvle mepmunbl’

AMUHOKHUCIIOTBI, KaK XUMUYIECKHE COSTMHCHUS.
AMUHOKHUCIIOTHI, KaK OMOJIOTHYECKUE COSAMHCHUS.
N3omMepust aMMHOKHUCIIOT.

CymmapHsIi cocTaB 0eka o aMHHOKHUCIIOTaM.
KocMmonieBTrueckrne MeAUIIMHCKHIE MTPEenapaThl.
B1ooOBeKTHI 115l TOTy4eHNsI aMUHOKHUCIIOT.
['erepoTpodrr.

AykcoTpodbl.

. [Ipunumn oOGpaTHOH CBS3H.

10 Perpounrubuposanue.

11. Penpeccusi.

CoNoarwdE



12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,

AMMHOKHCIIOTHI CEMENCTBA acaparnHOBOM KUCIIOTHI.
Kunassbl.

AcrnapTokuHasa.

[IpomoTop.

OmnepoH.

Tpanckpunus.

Tpancnsauus.

TepmuHanus.

ATTeHyarop.

HuskomonekymnspHubiit agdextop.

Kopuno6akrepuu (Corynebacterium glutamicum) B 6uoTexHoJ0run

HOJTyYEHHUS] aMUHOKHUCIIOT.
23.Kumreunas nanouka (Escherichia coli) B GHOTEXHOJOTHUH MTOTyUYCHHS
AMHHOKHCIIOT.

24,
25.
26.
27,
28.
29.
30.

CyOcTpat a1t OMOCUHTE3a aMUHOKHUCIIOT.
JpoOHas momaua cyoCTpaToB.

pH-cratupoBanmue.

PocToBbie pakTopsI.

«DoHOBasH» KOHUEHTPALMS UICTOYHUKA YTIIEPO/Ia.
MHorokonuiiHble THOPUAHBIE TIIa3MHU/IbI.
Cucrema «BaKyyMHOTO HAcOCay.



2. @epMeHTHI KaK JIeKAPCTBEHHbIE MPenapaTbl 0HOTEXHOJIOTHYECKOT0
MPOU3BOJACTBA, HH:KEHEPHAs IH3UMOJIOTH S

2.1. Beeoenue

Marepuansl mpakTHKyMa HEOOXOAUMBI ISl (DOPMUPOBAHHS Y CTYACHTOB
YETKUX QJITOPUTMOB II0 BBIOOPY OIPEICICHHBIX 3BEHBEB TEXHOJIOTHYECKOTO
mporiecca, OMpeeSIONIUX er0 MaKCUMAITbHYIO 3 (DEKTUBHOCTS.
Tema «®DepMeHTHI Kak JIEKapCTBEHHBIE TMpenapaThl OHUOTEXHOJIOTHYECKOTO
MPOU3BOJICTBA, WH)XCHEPHAs DSH3UMOJIOTHS» MOCBSIIEHA OHOTEXHOJIOTUYECKUM
METO/JIaM TOJIy4eHHUS! JIaHHBIX JIEKapCTBEHHBIX TNpenaparoB. IIpencraBieHHBIM
MaTepuan BKJIIOYACT XapaKTEPUCTUKHA OCHOBHBIX MPOMBIIIJIEHHBIX IITaMMOB-
IPOJYLIEHTOB, OCOOCHHOCTHM MHUTATEIBHBIX CpEel, a TaKXKe mapaMmeTpbl HUX
KyJIbTUBUpOBaHUs. Ha KOHKpETHBIX MpuMepax IOKa3aHbl METObl BbIJCICHHUS,
OYUCTKH M OIpPEACIICHUS] KOJUYECTBEHHOTO COJCpP)KAHUS LEJEBbIX MPOIYKTOB.
[ToguepkuBaeTCsl MPEUMYIIECTBO UCIOJIB30BAHUS OMOTEXHOJOTHUYECKUX METOJOB B
MPOMBINIUICHHOM  TIPOM3BOJICTBE  ()EPMEHTOB - CO3JaHHWE IEPCHEKTUBHBIX
MaJIOOTXOAHBIX T€XHOJIOTHM nosryuenus JIC.
[{ens M3y4eHUsT TEMBI: 03HAKOMJICHUE CTYICHTOB C OMOTEXHOJIOTHYECKUMU dTaIllaMH,
UCIIOJIB3yeMBIMA B (DApMAIEBTHYECKOW TPOMBIIIICHHOCTH IS TIOJMyYCHHUS
pasnuYHBIX (EPMEHTHBIX, a TaKXE WCIOJb30BaHUE TOCICAHUX B Ka4eCTBE
OMOKaTAIM3aTOPOB TPH MPOMBIIIIICHHOM IONMYYCHUH aCKOPOWHOBOW KHCIOTHI H
yOMXHWHOHOB, B YaCTHOCTH yOuxuHoHa 10.

2.2. Ilposeoenue npaxmuuecKux 3aHAmuil

N3ydeHue TeMbl pacrpeiesieHo Ha 2 3aHSTHUS.

NB! CtyaeHTbl 1OJKHBI UMEThH MIPEABAPUTEIHHYIO MH(POPMAIHIO 1O MOATOTOBKE K
JaHHOM Teme (oOydaromuii AHMCK, y4eOHMK M PYKOBOJCTBO K MPAKTHUYECKUM

3aHATHUAM, a4 TAKIKC J'IeKLII/II/I)

Ilepsoe 3ansamue CTPOUTCS CIEAYIOIUM 00pa3oM (XpoHOKapTa 1)

8. Bmenenue (Ha3BaHME TEMBI, AaKTyaJIbHOCTh, TMPOOJEMBI KadecTBa U
peHTa0eIbHOCTU MIPOU3BOJICTBA)
...................... 30 Mun

9. Bx0oaHOM KOHTPOJIb IO OJHUIl-TeCTaM (5 BOIIPOCOB)  iveeieineannnn.
10 muH.

10.Pa3maua cuTyanroHHBIX 3a/1a4 (TI0 BRIOOPY MpernofaBaTeis) U JOTOTHUTEIHHBIX
yueOHBIX MaTepuaioB (mocoOue Ne 5,7,8
...................... S MuH.

11.PexoMeH1anuu npernojaBaresis o padore ¢ UHPOPMAIMOHHBIM MaTEPHUATIOM ....
25 MUH.

12.ITepepbiB e 15
MUH.

13.CamocrosiTenpHas paboTta CTy/ieHTa (3TO YacTh ayJUTOPHOU pabOThI MPOBOIUTCS
N0/ KOHCYJIbTAaTUBHOM PYKOBOJCTBOM IIpernojaBarensi, a €€ 3aBeplieHHe -
OCTaeTCsl B KayeCTBE CAMOCTOSATEIBHOM pabOThl BHE aylUTOPHUM ISl KaKIOTO
CTYJEHTa B IpyIIIE)



MUH.
14.TlonBeneHre WTOTOB 3aHATHUSI C OTMETKOM B JKypHalie, cOOp METOAMYECKUX
MaTepuanoB

MHUH.

losacuenus x sanamuio.

a). B ciywyae oTCcyTCTBUS CTyJeHTa Ha 3aHATHHM, BXOAHOM TECT 3aMEHSETCA B
JanbHEHIIeM Ha BOMPOCHI BXOJHOT'O KOHTPOJIA Ha OTpaboTKax (MpHIararoTcs).

0). B ciayuyae oTpuiaTenbHOrO pesyibTaTa MO TECTY MpPU MOJIUCAHUU YCIEITHO
BBITIOJIHEHHON Pa0OThl CTYACHTY Mpeasiaralorcs 2-3 JOMOJHUTENBHBIX BOIPOCA MO
TeMe (MOTYT OBITh BOIIPOCHI U3 BXOJIHOTO KOHTPOJIS).

B). 3ajayM pa3iaroTcs Mo BHIOOpY MpernoaBaTess.

Bmopoe 3anamue BkiovyaeT oOumii o0beM BpeMeHH 2 yaca 35 MUH. ¢ IEpEphIBOM
15 mun. CTyneHT NpUXOAWT Ha 3aHATHE C TOJPOOHBIM MPOTOKOJIOM PEIICHHS
MOCTABJICHHBIX 3a/lad U TEXHOJOTMYECKUM OOOCHOBAHHMEM (BCE 3alMCH JOJIKHBI
OBITh IIpecTaBieHbl B TeTpaau ¢ o0o3HaueHneM ®HO u Ne rpynmnel Ha 00J105KKe 1S
perucTpalMyd BBINOJHEHUS 3aJaHHMsl M TOANUCH MpernojaBaTeiss B Ciydae
MOJIOKUTEIIBHON OLIEHKU PabOThI).

3aHsATHE CTPOUTCS CIICAYIOIIUM 00pa3oM (XpoHOKapTa - 2)

6. [IpoBepka roTOBHOCTH K 3allIUTE MPEIACTABICHHON paboThI (HAIMYKE TOAPOOHOTO
KOHCIIEKTa, TpauKu, pUCYHKH, KOMMEHTApUI B aCIEKTE MOCTABICHHBIX 3a7a4 U
peweHud)
15 muH.

7. 3ammuTa  pabOThL:  KaXJAOMYy CTYAEHTY MJAaeTcsi OKOJO 8 MHH. Ha YCTHOE
BBICTYIUUICHUE C TJIAHOM 3allUThl (1O BRIOOPY MpenojaBatesisi - 5 CTYJIEHTOB U3
IPYHOIBI) ....... 50 MuH.

8. Ilepepura .
15 muH.

9. llpomomkenune 3amMTBl padboT (5 CTYIASHTOB U3 TPYINNbl MO BBIOOPY
npenoaaBaTers)

10.IToamucanre paboOT ¢ OTMETKON B KypHaie* (s CTyACHTOB, KOTOpbIE HE
BBICTYNTAJIM C YCTHBIM JoKJIaaoM). OObSBICHHE HOBOW TEMBI CIEIYIOIIETO
3aHATHS IS JIOMAllHEW TMOJATOTOBKH (IUCK, YYEOHHK, PYKOBOACTBO K
MPAKTUIECKUM 3aHATHUSM 10 (hapMarieBTUIECKOM OMOTEXHOJIOTHH, JICKIIHH)

*Ilna noonucanus pabomvl CcmMyoOeHmy HeoOXo00uMO NPedoCmasums NPABUTLHO
ogopmiennyo pabouyro mempaos (6ojee nOOPOOHO - CM. HUNCE) U PACUUPEHHBLU
NPOMOKOL omeema no 6blOAHHOU npenodasamenem 3adave. Ilpu smom cmyoenm
0oa0icer ObiMb 20MOBbIM OMEEMUMb HA JH0OO0U B0NPOC NO Meme 3aHAMUSL, GKI0YAs
KOHMPOIbHble 80NPOCHL U padOUYIo mempaob.

2.3. Oyenounvle cpeocmea



2.3.1. Bxoouou koumponbs no meme «Depmenmpl Kaxk JeKapcHeeHHble
npenapamul OUOMEXHOI02UYECKO20 NPOU3EOOCHEA, UHIHCEHEPHAA IHIUMOIOUA)
(Oonyckaemcsa monvKo 00uUH NPAGUIbHBLI OMEen *)

1. Onpeoenume xonoghepmenm, eciu 3mo MONEKYIAPHBIN KOMNILEKC:
a. 0ETTKOBOM YacTH
0. 6enKoBOI YacTh U KoakTopa
B. CJIO)KHOTO OPTaHUYECKOTO COCAMHEHUS
I. KOhepMEHTOB
1. HSOpraHMYeCKnX KOpaKTOpOB
2. Vkaoswcume oxuciumenbHo-60CCmaHo8umenbHvle OUOKAMAIU3AmMopbl.
a. OKCHPEIYKTa3bl
0. TpaHcdepassl
B. THUIPOJA3bI
T. JHa3bl
1. U30Mepasbl
3. Ilpomvluinennsiii buoxamanuzamop - 3mo:
a. U30JIMPOBAHHBIN (PEPMEHT
0. M30JIMPOBAHHBIN (PEPMEHT U KOIH3UM

MMMOOUJIN30BAaHHBINA (PEpMEHT
. IepMeaOWIIN3UPOBAaHHAS KJIETKa
. MHTaKTHas KJIETKa
. M3onuposanmuwiii hepmenm xapaxmepuzyemcs mem, 4mo.
. MMEEeT 3alllUTy CUCTEeMaMH KJIETOYHOTO TOMeocTa3a
. TepsIeT 3alIUTy CUCTEMaMH KJIETOYHOT'O TOMEOCcTas3a
. YCHJIMBAET 3alIUTy CUCTEMaMH KJIETOYHOTO TOMEOCTa3a
HE CHMKACT KaTATUTHUYECKOU aKTUBHOCTH
. HE CHIDKAET CyOCTpaTHYIO CIeu(UIHOCTh
Vrkaoxcume guopunonumuueckuii hepmenm MuxpooOUoIOoSUYEeCKO20 CUHme3d,
aghpexmusnblii npu reveHuu mpomoo308:

a. CTpeNTOKUHA3a

0. o-amumiasza

COJTU3UM
rajJjakTo3uzas3a

TPUTICUH
. Onpedenume anogepmenm, eciu 3mo MOIEKYIAPHbIU KOMNIEKC:
. 0eJIKOBOI YacTu
. OEJIKOBOM YacTu U KoakTopa
. OEJIKOBOM YaCTH U CJIIOKHOTO OPTAHUYECKOTO COSTUHEHUS
. Ko)epMEHTOB
. MOHOB METAJIJIOB
. Ykaoicume 6uoxamanuszamopui cuoponusa.
. OKCUPETYKTa3bl
TpaHcdepaszbl
THIPOJIA3HI
JMa3kI
U30MepPa3bl

O 7 W O AN 4 W
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15.  Vkaowcume caxaporumuueckuu ¢hepmenm MuKkpooOuoio2u4ecKko2o cumnmesa,
npumensieMo2o 6 cocmase npenapama «@Pecmany npu HeOOCMAMOUYHOU HYHKYUU
NO0HCENYOOUHOU JHCele3bl:

a. CTPENTOKHWHA3a
0. o- ammiasza

B. COJU3HUM

r. TajJakTo3uias3a
1. TPUIICUH

16.  Uzonuposamumwiii hepmenm omauuaemcs.

a. COXpaHEHHEM KaTaAIUTUYECKOW aKTUBHOCTH

0. moTepeil KaTAIUTUYECKON aKTUBHOCTH

B. COXpaHEHHEM CyOCcTpaTHOU crielu(PUIHOCTH

I. COXpaHEHUEM PEAKIIMOHHOMN CHEIU(UIHOCTH

7. 3aIUTON CUCTEMaMH KJIETOYHOI'O TOMEOCcTasa

17. Buoobvexm ummoounuzyemcs Ha Hocumene Memooamu.

copOu

. JecopOuuu

. agcopOuuu

KOMILIEKCOOOpa30BaHUs

. OKCTPaKIIAH

11.  Vkaowcume chepmenmsi, yuacmeyrowue 8 peakyusx nepeHoca omoenbHblx pynn
C OOHOUL MOJIEKYIbL HA OPY2YIO:

a. OKCHUpEIYyKTa3bl

0. TpaHcdepassl

B. THUIPOJA3bI

. JIMa3bl

1. U30Mepasbl

12.  Vkaowcume nunonumuveckuii  gpepmenm MUKPOOUONIOSUYECKO20 CUHME3A,
npuUMeHsieMblil 8 mepanuu npu xpoHuweckux 3aoonesanusnx KKT:

HH® o

a. CTpPENTOKMHa3a
0. o-amMmiIasa

B. COJIM3UM

I. TaJaKTo3Ha3a
1. TPUIICUH

13. U3zonuposannwiii pepmenm omauiuaemcsi.

a. CTaOUITLHOCTBIO

0. JTaOMIBHOCTBIO

B. HEUYBCTBUTEJIBHOCTHIO K pH

I. HEUyBCTBUTEJIBHOCTBIO K TEMIIEPATYpE

. HEUYBCTBUTEIBHOCTBIO K JIFOOBIM (PU3UKO-XUMUYECKUM U3MEHEHHUSIM CPEIbI
14. Ummobunuzayus buoobwvexma - 3mo.

a. (pusmueckoe pazgeneHue OMoOKaTanIM3aTOpa U cyOcTpaTa

0. pusnyeckoe coeMHeHne OMOKaTaIM3aTopa u cyocrpara

B. XUMHUUYECKOE pa3jieliecHue OuoKaraiu3aTopa u cyocTpara

I. XMMMUYECKOE COEJMHEHHE OMOKaTaau3aTopa 1 cyocrpaTa

1. XUMU4Y€ecKasi akTUBaLUs OnoKaTanusaropa

15. Ilpu kosanenmuom c8:a3v18aHUU PEPMEHMOE UCTOLIYIOM HOCUMENU.
a. TOJBKO IPUPOAHBIE C MPEIBAPUTEIBHON AKTUBALMEN



TOJIbKO CHHTETHUYECKHE C MPEABAPUTEIbHON aKTUBAIUEH

MPUPOJHBIE U CUHTETUYECKHE 0€3 NMpeABAPUTEIbHON aKTUBAIIUU

OPUPOIHBIE U CHHTETUYECKUE C ITPENBAPUTEILHON aKTUBALIMEH

BEPHO BCE

6. Mukpobuonocuueckum cunme3zom ONd  MEOUYUHCKUX  yelel  Noaydarom
caxapoiumudeckuil  gpepmenm, UCNONbL3YEMbIl NpU  Je4eHUuu  IAKMazHou
HeO00CmamoyHoOCmu.:

a. CTPENTOKHUHA3Y

0. rajakTo3uaazy

B. YPOKHHA3Y

r. 0- aMHIazy

HR 5 ®FQ

1. TIeTICUH
17.  Vkaoscume ¢hepmenmeol, yuacmeyrowue 6 peakyuax CcoeOUHeHus UIU
pacujenyienus MOJIeKyIl.

a. OKCHUPEIYKTa3bl

0. TpaHcdepassl

B. THAPOJIA3bI

T. JIMa3bl

1. U30Mepasbl

18. Ilepmeabunuzuposanuas KiemKka XapaKkmepuszyemcs NO8bIULeHHOU .

a. YCTOMYMBOCTBIO

0. peaKIMOHHOMN CITOCOOHOCTHIO

B. CIIEIU(DPUIHOCTHIO

I. IPOHUIIAEMOCTHIO

J1. TIOJIBUKHOCTBIO

19. Buoobvekm ummobUIU3YIOM HA  HOCUMene Memooamu, NO380JAOUUMU
obpazosamo:

a. THJIPaTHBIC KOMIUICKCHI

0. XeNaTHbIE KOMILUIEKCHI

B. MaJIOPACTBOPHUMBIC COCTHHCHHUS

I. KOBJICHTHBIC CBS3H

. BOJIOPOJTHBIC CBSI3H.

20. /[ns evloenenus ¢hepmenma Ha 3aKIOYUMENbHBIX IMANAX NPU U3OUPAMETbHOM

e3aumooeticmsuu pepmeHma u a0copoeHma UCnoib3ym.

HEeHTPUPYTUPOBAHUE

OCXICHHUE COJIIMUA METAJIJIOB

buabTpanuo

ahuHHYIO XpoMaTorpaduio

ra30’KUIKOCTHYIO XpoMaTorpaduro

prweanue eciu cmyoewm nponyckaem 1l-oe 3anamue - 6XOOHOU KOHMPOIb

3ameHsiemcsi HA ~ MHO20MECHOSbll  KOHMPOIb ¢ nociedyruel  gvloadell

CUMYAYUOHHOU — 3a0a4u  (Npu  NOJONCUMETbHOU  OYeHKe  DMUX  60NPOCO8

npenooasameem).

BO® o

2.3.2. Humepaxkmuenulii ¢hopmam Konmaxma npenooasamensi U CMyOeHMO8 C
npeonodceHuemM CRUCKa 60NPocos U KOPOMKUX omeemoeg no uzyuaemoi meme (1-
2 mumn).



Criucku BOIIPOCOB HaXOATCA Ha pyKax CTyJAeHTOB. Kakaplil CTyIEHT 3a1a€T BOIIPOC
JIpyroMy CTyA€HTY. B ciyuae 3aTpyJHEHHI C OTBETOM, Ha JaHHBIM BOIPOC MOXKET
OTBeUaTh JII0O0H Apyroit cTyaeHT. OTBET OLEHUBAECTCS MPEIoAaBaTeIeM U BHOCUTCS
B CyMMY OOLIEH OLEHKH MO MPEAJIOKEHHOU TEME.

1. Bawe npedcmasnenue o hepmenmax u knaccupuxayuu hepmenmHulx peaxyutl.

2. Ha yem ocnoeanbl 02panuyeHus UCNOIb308aHUs (hepMeHmos 8 OuomexHonouu?

3. Bawe npedocmaenenue o 3navenuu ummoounuzayuu gepmenmos?

4, IIpeocmasvme o0oKazamenbcmea npeumyuecmea UCNONIL308AHUS
UMMOOUTUZ0BAHHBIX (hepMEeHMO8.

5. Ilpeocmasvme memoowl ummoduIU3aAyUU epmeHmos.

6. Umo mooicHO npeonodicums 8 Kauecmee Op2aHudecKux Hocumesel hepmeHmos
npu ux ummoounuzayuu?

7. Ymo MmodcHO npeonodcumv Ons  CHAMUSA O2PAHUYEHUN 6 MEeXHON02UU
UCNONIL308aHUS (hepmenmos?

8. Umo modtcHo npednodcums 6 Kauecmee Hocumenel HeopeaHuyecKou npupoovl npu
nposedeHUU UMMOOUTU3AYUU (hepMeHmOos?

9. Bawe npeocmasnenue 06 UHKANCYAUPOBAHUU.

10. Kakxue npupoonvle mamepuansl mocym 0bimb NpeoiodceHbl NPU KOBANEHNMHOM
NPUCOEOUHEHUU MOAEKY (hepMeHmo8 K 6000HEPACMBOPUMOMY HOCUMENIO?

11. Ilpeonoocume nymu onmumuzayuy npoyecca npou3eo0cmea Qepmenmos.

12. Ilpeumywecmsa ucnonb3068aHus 2uOPOIUMUYECKUX PePMEHMO8.

13. Ocobennocmu nonyyerus OUOKAMAIU3AMOPA 8 3ABUCUMOCMU OM JOKAIUZAYUU
yeneso2o Npooykma.

14. @epmenmul, ucnorv3yemvle npu NOJIYYeHUU AHMUOUOMUKOS.

15. Kax moocHo uzbexcamv NOAyueHUs payemMamos Hnpu  npousso0Ccmee
amMuHoxkuciom?

16. Kakxue npobnemvt  6vizvigarom  KogepmeHmvl U Koghakmopvl 8
OUOMeEXHON02UUeCKOM npouzeoocmee?

17. Hazosume npomvluiieHHble OUOKAMAIu3amopboi.

18. llpeumywecmea ucnonvb308anus UMMOOUIUZOBAHHBIX KIEMOK MUKPOOP2SAHUSMA 8
npouzeoocmee 6 AIIK.

19.  Ilpuseoume npumepvlt MUKPOOUOLOSUHECKO2O — CUHmME3d  (hepMeHMHbIX
npenapamos 01 MeOUYUHCKUX yeell.

20. OcHogHbie Hanpasnienusi UCNONb308AHUS (hepMEHMO8 8 MeOUYUHe.

21. Ilpumepul ucnonv3osanus hepmenmos 8 kayecmee 1eKapCmeeHHbIX CPeOCms.

22. IIpumepol npodyyermos 0iisi NOAY4eHUs: (hepMeHmos.

23. OnmumanvHulli 6apuanm pabomvl 6u00OvEKMa ¢ yuemom mpedosaHull
npoU3800CcmMea npu NOAHOM OUOCUHMESE Yene8020 NPOOYKMA.

24. Texnonozuueckas onepayus, oCyuecmenaemas oYU eHHbIM epMenmoM.

25. Kakyio mexnonocuyeckyro onepayuro OocCywecmeisiem UHMAKMHAs KIemKa C
NOJIHOU (DYHKYUOHATbHOU AKMUBHOCTbIO KIEMKU-NPOOYYeHma?

26. Onpedenume mMexXHOIO2UHECKVIO ONEPAYUIO «CUCMEMbl, OMKPbIMOU  OJisl

VCILOACHEHUSLY.
27. Ha u4em ocHosaHOo  Oelicmeue  (hepMeHmo8 KAk  NPOMBILULIECHHbIX
ouokamanuzamopos?

28. KOPOWLKO = 0 BO3MOJCHOCMU COBEPULEHCMBOBAHUS MEXHOTIO2UUECKO20 npoyecca
NOJIYYEeHRUA 1EKAPCMBEHHBIX 6€EWECME C UCNOJIb30B8AHUEM ¢€pM€Hm06.



29. Ilpeumywecmesa buoxamanu3a 8 MOHKOM OP2AHULECKOM CUHmEe3e.
30.Ymo neobxooumo coerameb 0Nl OCYWECMBIeHUsT OUOKAMATUMULECKO20
npoyecca?

2.3.3. 3a0auu ona evioauu cmyoenmam*

3anayva.l

OOocHOBaHME  aKTyaJlbHOCTHM  DPa3BUTHS  NPOU3BOACTBA  (PEPMEHTOB  JJIA
COBpEMEHHOTO  (papMaleBTUYECKOro phiHKa. [loHSATHE MHKPOOMOIOTHYECKOTO
CUHTE3a B MPOU3BOJCTBE (DEPMEHTHBIX MPENapaToB JJIsi MEAUIIMHCKUX IIEJIed U ero
peanu3aius B MPOU3BOJICTBEHHBIX MacIlITa0ax.

3agaua 2.

Onpenenure BO3MOXHOCTH PECYPCOB (MCTOYHUKOB) JUISI MX HCIOJIb30BaHUS, Kak
npo0JsieMbl KyJIbTUBUPOBAHUS MUKPOOPTaHM3MOB M TOJYYEHHUS MPOMBIIIIEHHOTO
HITaMMa Juis OMOTEXHOJIOTHYECKOro MTPOU3BOICTBA.

3anmada 3.

AnmapatypHoe o0OecrniedeHre OHOTEXHOJOTMYECKOrO0 IPOU3BOACTBA (DEPMEHTOB.
Mepbl Oe3omacHOCTH TMpU  paboTe ¢ KyJbTypaMHd MHUKPOOPIaHU3MOB Ha
IPOM3BOJICTBE.

3anaua 4.

Onpenenute crnenuduUKy OpPraHU3alMM aACENTHUYECKUX YCIOBUM MMPOU3BOJICTBA
(dhepMeHTOB, BKJIIOYAsi OATOTOBUTEILHBIC ATAIIbI.

3amauya 5.

CpoiicTBa (epMEHTOB, BIMSIONIME HA OpraHU3AIMI0 UX MPou3BojcTBa. Crenuduka
OonocuHTe3a GEpPMEHTOB.

3amzauya 6.

[IpuBenuTe TEXHOJIOTUYECKUE PEKOMEHJALUUU IO MPEIBAPUTEIbHBIM CTAIUSIM
paboThl C KyJbTypaMH MHKPOOPTAaHM3MOB IS peain3anuu (HepMeHTalnOHHOTO
npoiiecca B MPOU3BOACTBE (DEPMEHTOB.

3agauva 7.

Onpenenute BBIOOp pekuMa (pepMEHTallMM B MPOU3BOJCTBEHHOM IpOIIECCe
noiayyeHus: (HEpMEHTOB ¢ y4yeToM Tuma (GepMEHTAIluu U MOJy4YeHUsS KOHEYHOTO
MPOaYKTAa.

3anaua 8.

Oxapaktepuzyite mpobiieMaTuky (pepMEeHTAlMOHHOTO Tpoliecca TMPHU MOTyUYCHUH
dbepMeHTOB ¢ YydYeToM ammaparypHoro oOQGOpMIICHUS, THTATEIbHBIX Cpel W
yIpaBJIEHUSI POLIECCOM.

3amaua 9.

TexHOIOrnYecKre pPEeKOMEHJAUK MO BBIJICICHUI0 W OUYHUCTKE MOJIy4YaeMbIX
(dbepMEeHTOB Kak IIEIEeBBIX MPOIAYKTOB MpOIEcca C IMOCIEAYIONeH OIEHKOW HuX
KauecTBa.

3amaua 10.

[IpuBenuTe TEXHOJOTHYECKUE PEIICHUS 10 TMOBBIMICHUIO 3(PGEKTUBHOCTH U
KadyecTBa MPOU3BOJICTBA ()EPMEHTOB.

3amaua 11.

OxapakTtepusyiite npoOiemMbl NpPUMEHEHUS (PU3NYECKOH HUMMOOWIM3AlMU B
CPABHUTEJIBHOW XapaKTEPUCTUKE C UCIIOJIb30BAHUEM aJICOPOLIMM Ha HEPACTBOPUMBIX
HOCHUTEJISIX U BKIIFOUEHHUEM B IOPBI I'eJisl.

3agaua 12.



3HadeHre (PaKTOpOB, BIUSIOMIUX Ha aacopOuuio (GepMEHTOB HA HEPACTBOPUMOM
HOCHTEJIE U B TeJIsX.

3amaya 13.

Oxapaktepuzyte  1e1ec000pa3HOCTh HCHOJIb30BaHUSI ~ OMOOOBEKTOB Pa3HBIX
«THTIOBY» B COOTBETCTBHH C IEJICBBIMU 3a/1a4aMU TTPOU3BOICTBA (PEPMEHTOB.

3anaua 14.

[IpoGnema orpaHMyYeHUl HCMONB30BAHUS HWMMOOWIM3AUMU (EPMEHTOB M MYTH
pelieHus.

3amaua 15.

[IpoBeauTe CpaBHUTENBHBIN aHANIM3 WHAUBUAYATLHOTO (EepMEeHTa U KIETKH
MUKpOOpraHu3Ma B OIEHKE KaTaJUTHYECKOM aKTUBHOCTU M BO3MOXHOCTH
UCIIOJIb30BAaHUSI C TO3UIMNA KadyecTBa IIENEBOIO  MPOJAYKTa M PEHTAOETHbHOCTH
MIPOU3BO/ICTBA.

3agaua 16.

[IpuBenuTe BO3MOXHOCTH «CHUCTE€MbI, OTKPBITOM MJIS YCIOXHEHHS» B CiIy4yae
MOJYYEHUs] TOJYCUHTETUUECKUX  OeTa-TTaKTaMHBIX AHTUOMOTHKOB Ha MpUMEpe
MEeHUIIWIUIMHA.

3agauva 17.

[IpuBenuTe BO3MOKHOCTH «CHUCTEMbI, OTKPBITOM HJii YCIOXHEHUS» B ClIydyae
MOJYYEHUs] TIOJYyCUHTETUUECKUX  OeTa-JTaKTaMHBIX aHTUOMOTHKOB Ha IpUMeEpe
1edanocnopuHoB.

3agaua 18.

Pemenne npoOieMbl XUMHUYECKOTO JI€allUIUPOBAHUS OCH3WINEHUIWUTMHA IS
MacmTabHOro MPOM3BOJCTBA TOJYCMHTETHYECKUX TEHUIIWIMHOB C  IIEJBIO
paclMpeHus X HOMEHKIAaTyphl.

3amaua 19.

[IpuBequTe cxeMy MOMy4YeHUS  WMMOOWIM30BAHHON  MEHUIIMJITUHAIIUIIA3HI
(MEHUIWJITMHAMKIa3b]) C YYETOM BO3MOKHBIX METOJ0B UMMOOUITU3AIINH.

3anaua 20.

Hcnonb3oBaHne  MMMOOWIM30BAaHHBIX  aMHHOAlWiIa3 JJsi  TpaHcopMarmu
OMOJIOTMYECKU aKTUBHBIX BEIIECTB Ha puMepe N-ainiaMuHOKHCIIOT.

3agauva 21.

[IpoGnemMbl W pemieHus OMOTEXHOJIOIMYECKOro MPOU3BOACTBA (EPMEHTOB B
COOTBETCTBHH C BOCTPEOOBAHHOCTHIO (papMaIleBTUYECKOTO PhIHKA.

*[IpedcmasnenHvle  3a0a4u  paccmMampuearomcs, Kax npobremamuxa
OUOMEXHONI02UYECKO20 Npoyecca NONYyHeHUus (QepMeHmHbIX npenapamos Ha
npoussoocmee.  Bvloaromcs — kadxcoomy — cmyoeHmy — Ha 8HeayOUMOpPHYIO

camocnmosmelbH)ro pa60my 68 KOHUY€E nepsoco JNEKUUOHHO-CEMUHAPCKO2O 3AHAMUA
07151 N0O2OMOBKU K sawgunmie nojily4eHHoco 3a0aHUs HA 6MOPOM 3AHAMUU.

2.3.4. Pexomenoyemulii ghopmam padoueii mempaou no HANUCAHUIO NPOMOKONA
cmyoenmamu

®I'AOY BO IlepBbiit MI'MY um. ©.M. CeuenoBa Munsapasa P®
HNucturyT papmanuu
Kadenpa 6morexnosornu



Pabouasi Tetpaab no teme: @epMeHTHI KaK JIeKAPCTBEHHbIE MPeNapaThl
OMOTEXHOJIOrHYEeCKOr0 MPOU3BOACTBA, HHKEHEPHAS YH3UMOJIOT Ul

BBINONMHUIT ====--======mmmmmmm oo oo
[IpenonaBaTeip --===============n=mmmmmcmoceooee

2.3.5. Teopemuueckas uacmo (8 pamkax éHeayoOumopHoi pabGomaot)

1. ®epmeHTHI B ONpeieTICHUH, CTPYKTYPE U CBOMCTBAX.

2. Knaccudukarus pepMeHTOB KaKk OMOKATaIN3aTOPOB.

3. [Ipumep 3H3UMONIATOIOTUH MPU HEAOCTATKE WM MTOJHOM OTCYTCTBUM (PEpMEHTa
dbenunananHa-4-MOHOOKCUT €HA3BI.
[Tpumepsl SH3UMOJUATHOCTUKH 110 ONPEEICHUIO:

® aKTMBHOCTH TPaHCAMUHA3

® JIAKTaTACTHAPOre€HA3HOT0 M KpeaTUuHPochOoKMHA3HOrO TecTa (M30(epMEHTHBIM
cnektp JIII' u KOK)

® AKTHBHOCTH IIEJIOYHOU (pocdaTazbl

5. ®depMeHTHBIE MpernapaThl B HOMEHKIIATYpE TePaneBTUYECKUX CPENICTB.

6. @epMeHTHBIE TMpenapaThl ISl MEIULWHCKUX IIeJied, TOJIy4YeHHbIE MyTeM
MUKPOOHOJIOTUYECKOTO0 CUHTE3A.

7. TlpoTteonutuyeckue hepMEHTHBIE NpenapaThl (IPOTEasbl).

7.1. Knacc CepuHOBBIX WM WIEJOYHBIX MPOTEA3 KIETOYHBIE U BHEKIETOYHBIE

npoTenHas3sl (crmeuu@uka aKkTUBHOTO I1IEHTpa, BiIusHWE pH, HCTOYHUKH IS

MOJTyYEHUS TPUTICHHA U XUMOTPHUIICHHA, JIEKapCTBEHHBIE (POPMBI, HCTIOIH30BAHHE).

7.2. Knacc kapOOKCWJIBHBIX WM KUCIBIX TIpoTea3 (CTPYKTypa, HCTOYHUKH,

cneruuyeckuii UHruOuTOpHI, posb pH anga crabunbHOCTH  (PEPMEHTOB,

HCIIOJIb30BaHUE).

7.3. Knacc THOJI3aBUCMMBIX WM LUCTEUHOBBIX MpoTea3 (MCTOYHMKH, CIenH(uKa

aKTUBHOTO IIEHTPA, MHTUOUTOPHI, OTIUYUTEIbHAST OCOOCHHOCTh (PEPMEHTOB 3ITOTO

KJIacca, UCTOJIb30BaHUE).

7.4. Kinacc HEWTpalbHBIX WM METALIONpoTea3 (MCTOYHUKH, OCOOCHHOCTH

aKTUBHOTO LIEHTpa, BiusiHue pH Ha 3 PeKTUBHOCTH, TPUMEHEHUE).

8. OcoOeHHOCTH BbIICNICHHS] PEPMEHTOB C YU€TOM UX OEITKOBOM MPUPOBI B

3aBUCUMOCTH OT UX JoKanu3anuu. OLeHKa YUCTOThl (PEPMEHTHBIX MpenapaTosB.

9. KpaTkasg TexHOJOTrMYeCcKas cXema MOJIyYeHHsS TEePPUIMTHHA, CTPENTOKWHA3BI U

JIUTA3kI.

2.3.6. Koumponvuwvie e6onpocet O0na 3auwumoer memovt «Depmenmuvl Kakx
JieKapcmeenHnvle npenapamul OuomexHo102u1ecKo2o npouszeoocmea,
UHJICEHEPHAS IHZUMONOZUAN

1. Ompenenure yHHKaJIbHBIE CBOWCTBA (JEPMEHTOB.

2. 3HaueHue CBOWCTB (DEpPMEHTOB B OpraHU3aIMH TEXHOJIOTUHU UX TOTyYEHUSI.

3. IIpobGieMbl KOMMYECTBEHHOTO OnpeaeeHus] GepMeHTOB. Pemienust.

4. Ompenenute pasHUIy MEXAY CTAaHJAPTHOM eAMHULIEH aKTHUBHOCTH U

aAKTUBHOCTBIO ()EPMEHTHOIO Mpenapara.



5. HopMupyemsblii  mnokasatenbp  KauecTBa (EPMEHTHOrO  IIpemapara B
IIPOU3BOJCTBEHHON MPAKTUKE.

6. [Ipumepsl ¢GepMEHTHBIX TMpenapaToB B HOMEHKIAType anTeKk U HX
pPUMEHEHHE.

7. Pemenne mpoOiieMbl MOSYyYEHUS MPOMBIIUIEHHBIX IITAMMOB MYTAHTOB JJIs
MIPOM3BOJICTBA (PEPMEHTHBIX MPENapaToB.

8. ®axTophl, BAUAOUIME HAa OWOCHHTE3 (PEPMEHTOB MpPH KYJIHTHBUPOBAHUU
IPOAYLEHTOB (PEPMEHTOB.

9. MeToabl KyIbTUBUPOBAHUS IPOAYLEHTOB (DEPMEHTOB.

10. IlogroToBUTENBHBIE CTAANN AJIS1 IPOBEACHUS (PEPMEHTALUHY.

11. Craguu mnosydeHuss moceBHOoro marepuana. OOOCHOBaHHME ONTHUMAJIBHOTO
o0beMa IMOCEBHOr0 MaTepuaia A (epMEHTallMOHHOIO IIpolLecca.

12. Metonbl cTepuiIn3aliy MUTATENbHBIX CPE.

13. Crepunuzanys Bo3ayxa Mnpy Ipou3BOACTBE PEPMEHTOB.

14. XapakrepucTika (EepMEHTAIMOHHOIO Mpoliecca MOJIy4eHUs (PEpPMEHTOB B
YCIOBUSIX ~ TIMyOMHHOTO  KyJbTUBUPOBaHHs. AmNMapaTel H  PEKUMBI
KyJIbTUBUPOBAHMSL.

15. OTnuuus MOBEPXHOCTHOTO  METOJa  KyJIbTHBHPOBAHUS  MPOAYIIEHTOB
(hepMEeHTOB.

16. ITpoGaembl mOTydeHUsI OUYUIICHHBIX (DEPMEHTOB (CXeMa: HIKCTPAKITHS,
oTnereHue TBepAod (as3bl, KOHLEHTPUPOBAHHUE, YIbTPAPUIBTPALNS,0CAKICHHIE
OpPraHUYECKUMHU PACTBOPUTENIIMU, BbICATMBAHHE, COPOLIMOHHAS OYMCTKA, CYIIKa,
CTaHJIapTU3ALIMS)

2.4. Pekomenoyemole uHpOpMaAUUOHHbIE MAMEPUATDL

Jlexyus «buomexnonozus pepmenmosy
[1nan
1. ®depmeHTHI
1.1. Onpenenenue NOHATUS (HEPMEHTHI
1.2. Knaccudukanus pepMeHTHBIX peakui
1.3. Orpannyenust npuMeHeHus1 (PEpMEHTOB B OMOTEXHOJIOTHH
2. HMmmoOunuzanus GpepMeHTOB
2.1. Onpenenenrve UMMOOMIU3ALIUN
2.2. llpeumyiecTBa UMMOOMIM30BAHHBIX (DEPMEHTOB
2.3. MeToapl umMoOuIu3anuu PepMEeHTOB
2.4. UmMoOm3aIus KJIETOK MUKPOOPTaHU3MOB
2.5. UmMoOunu3arus >KUBOTHBIX M PACTUTEIBHBIX KIIETOK
2.6. Hocutenu ans ummMoOuIn3anuu (pepMEHTOB U LIEJBIX KIETOK
2.7. llytu pemenus npodieM UMMOOUIN3auu (DEPMEHTOB U TIENBIX KIETOK
3. Coueranue pyHKIMOHUPOBAHUS OMOOOBEKTA C TEXHOJIOTMYECKON onepalyen
(Tabnuia)
4. AnmnapatypHoe (amnmapatHoe) opopmIIeHUE
4.1. Tunsl 6MOpeaKTOpOB
5. Ilpumenenre UMMOOUIN30BAHHBIX OMOOOBEKTOB MPHU CO3AHUH JIEKAPCTBEHHBIX
CpEIICTB Ha MIpUMeEpax:
5.1. TIlonyyeHus aMMHOKHUCIIOT
5.2. [lonyuenust 6-aMUHONIEHUIWIIIIAHOBOM KUCHOTHI (6-AlTK)



6. buokaranus
7. Cxema nojrydeHHsi MUMMOOWIIM30BaHHON aMUHOAIMIIA3bI
8. Tlpumepsl pepMEHTHBIX IPEMAPATOB TSI MEIUIIMHCKUX TIeTIeH

B ocHOBE COBpEMEHHOM WHKEHEPHOW DSH3MMOJIOTMM JIEKUT IPUMEHEHUE
UMMOOMIN30BaHHBIX (EPMEHTOB M (EPMEHTHBIX CHCTEM. BCHOMHHUM HpupOTy
caMux (pepMEHTOB.

@depMeHTHI - 3TO KaTaau3aTophl OMOJIOTHYECKOro MpoucxoxaeHus. Hanbonee
IIEHHbIE CBOMCTBAa ()EPMEHTOB - 3TO BBICOKAS AKTUBHOCTh M CHEHU(UYHOCTD
(ceneKTUBHOCTH) JAeucTBUS. JKuBBIE OpraHuW3Mbl COJEPKAT COTHU U THICSYH
(dbepMeHTOB, OCHOBHAsI (DYHKIIMSI KOTOPBIX 3aKIIIOYAETCS B PETYJISIUU MPAKTHUECKH
BCEX XUMHUYECKHMX pEaKIHil, OMNpeesionuX KU3HEAEITeIbHOCTh OpraHu3Ma.
[TpuBenem kinaccudukanuio pepMeHTAaTUBHBIX PEAKLINNI:

1. okucieHue U BOCCTaHOBIICHUE

2. TIepeHOC (PYHKIIMOHATBHBIX TPYII OT OJHUX MOJICKYJI Ha IPYyTHE

3. THAPOIHU3

4. peakIuu C y4aCTHEM JBOMHBIX CBS3EH

5. M3oMepH3aIys Wi CTPYKTYpHBIE N3MEHEHHUS B TIpeieiax OTHOM MOJIEKYJIIbI
6. CHHTE3 CIOKHBIX COETMHEHUI (0OBIYHO C SHEPTETUYECKUMHU 3aTPATAMM )

Y (dhepMeHTOB CI0KHOE MPOCTPAHCTBEHHOE CTPOCHHUE, BKITIOYAIOIIEE OMPEACTICHHYIO
KOMOHMHAIINIO XUMHUYECKUX TpyIi. IMeloTcs CBeIeHNs, YTO B IPUPOJIe OOHAPYKEHO
CBBILLE TPEX THICAY Pa3HbIX CHEHUPUUECKUX PepMEeHTOB. OJHAKO TEXHOJIOTUYECKOE
npUMEHEHHE (EPMEHTOB UMEET OIPAHUYEHHUS 10 CIASAYIOUUM MPUYMHAM:

1. oIHOKpaTHOE HUCIIOJIb30BAHUE

2. HEyCTOMYMUBOCTH (TaOMILHOCTH (hEPMEHTOB MPU XPAHCHHH )

3. Oousbllas 3aTtpaTa TpyJla Ha OYUCTKY (PEPMEHTOB, YTO OIpPEAENAET BBHICOKYIO

CTOMMOCTb UX MPOU3BOICTBA
CpaBHUTENFHO HEAABHO (HECKOJBKO JECATKOB JIET Ha3all) YEeTKO OIPEAeTHINCH
NyTH TPEOAOJCHHUS OTUX TPYAHOCTEH. OTH TYTH CBSA3aHBI C TOJYYCHHEM
UMMOOMITH30BaHHBIX (DEPMEHTOB U UMMOOUIIM30BAaHHBIX KIETOK MUKPOOPTAaHU3MOB.
[TpuBenem onpeaeneHne MMMOOMITH3AIIHH.

HUmmobunuzayusa — gusuveckoe pazoeieHue O6uoobvekma (kiemxa, epmenm) u
pacmeopumens, mo ecmv OUO0OBEKM 3aKpenjieH HA HepacmeopumMom Hocumerne, d
cyocmpam u npooOykmsl CB0000HO OOMEHUBAIOMCS MeHCOY OU00ObLeKmomM u
pacmeopumenem.
buoobvexm moowcem pabomamev 6 s3mom ciyyae MHOLOKpAMHO (Heodens, Mecsy).
Hpyaumu crnosamu MOIHCHO C€KA3AMb, YMO UMMOOUIUIAYUS (DPEPMEHMO8 - MO
nepegoo UxX 6 Hepacmeopumoe COCMOSIHUEe C COXPAHeHUeMm (YacmuyHbiM Ulu
HOJHbIM) KAMAIUMUYecKoUu aKkmueHOCMU.
[IpeumymecTBa UMMOOUIU3AIMHA OMOOOBEKTA:

1. MHOTOKpPAaTHOCTh HCIOJIb30BaHUs (PEPMEHTOB M KUBBIX KJIETOK B Haubosee

POJIYKTUBHOM (paze

2. CHW)KCHHE KOJHMUYECTBA OTXOJIOB MPOU3BO/ICTBA
3. TOBBINICHUE KadyecTBa II€JIEBOTO MpoaAyKTa (OH MeHee 3arpsizHeH), OoJee

MPOCTOE BbIICJIEHUE LIETIEBOTO MPOIyKTa (0COOEHHO BaXHO JIJIsl IPOU3BOICTBA

MHBEKIIMOHHBIX JIEKAPCTBEHHBIX MPEMapaToB, KOI/1a B MPOAYKTE MaJo Oenka —

HET MUPOrE€HHOCTH U aJJIEPTeHHOCTH)



4. OUOTEXHOJOTUYECKUN TMPOLECC CTAaHOBUTCS OoJjiee CTaHIApPTHBIM, Ooliee
peICKa3yeMbIM

5. YCTOMYMBOCTH K BHEIIIHUM BO3JICHCTBUSIM
Jlig mostydeHuss *MMOOUIIM30BaHHBIX (PEPMEHTOB OOBIYHO MPUMEHSIOT CIIEIYIONINE
METO/IbI:

1. KoBaneHTHOE MpUCOeIUHEHUE MOJIEKYT ()EPMEHTOB K BOJOHEPACTBOPHUMOMY
HOCHTEIII0, B KAUECTBE KOTOPOT'O MUCIOJIb3YIOT KaK OpraHnyeckue (IpUpoIHbIe
U CHHTETUYECKHE) TMOJUMEPBI, TaK W HEOpraHuyeckue wmarepuanbl. K
OPUPOAHBIM MaTepHaliaM OTHOCSITCS 1IeJIJTI0JI03a, XUTHH, arapo3a, IeKCTPaHbI,
Oymara, TKaHU, TIOJIMCTUPOI, HOHOOOMEHHBIE CMOJIBI U TaK JaJiee.
3axBat (pepMEHTA B CETKY I'eJisl WM MOJIMMEpa.

3. KoBanenrtHas cmivBka (CIIMBaHUE) MOJIEKYN PepMeHTa JIPYT C APYTOM UM C
WHEPTHBIMU O€JIKaMU TMpPU TMOMOIIM Ou- WM MOJU(GYHKIIMOHAIHLHOTO
peareHra.

4. AncopOumsi (QepMeHTa Ha BOJOHEPACTBOPUMBIX HOCHUTENISIX (4acTo Ha
MOHUTAX)

5. MukpokancyaupoBaHue (3axBaT pacTBopa (epMeHTa B MOJYyHPOHUIIAEMbIE
KarcyJssl pazMepoM 5-300 MUJUTMMUKPOH).

Takas cuTyauus NpUBOAUT K COBEPIICHCTBOBAHUIO TEXHOJIOTUYECKUX MPOLECCOB.

B pesyromame ummobunuzayuu gepmenmvl npuobpemarom npeuMyuiecmed
2emepo2eHHbIX Kamanu3amopos - Ux MONCHO YOQisimb U3 DEeaKyUOHHOU cMecu U
omoensams om cyocmpamos u npooyKmos (hepMeHmamusHolU peaxkyuu npocmotl
Qunempayueii. Kpome mozo, nosaeiaemcs 603MONCHOCHb Nepesooa MHOUX
nepUoOUdecKux GepmeHmamuHbiX NpoYecco8 Ha HeNPEPLIBHbIU PEHCUM, UCHONb3YS
KOJIOHHbL UIU NPOMOYHbIE ANNAPAmMbl ¢ UMMOOUNUI0BAHHBIMU (PepMEHMaMU.

B nmnocnegHee Bpems MOMY4YWIO JOCTATOYHO IIMPOKOE PaclpOCTPaHEHHE
NpUMEHEHUE WMMOOWIIM30BAaHHBIX KJIETOK MHKPOOPTaHU3MOB, COJAEpPKaIIUX
€CTECTBEHHbII Habop (pepmeHToB. IIpenMyriecTBO UMMOOMIIN30BAaHHBIX KJIETOK IO
CPABHEHUIO ¢ UMMOOMJIM30BAaHHBIMU ()EPMEHTAMU 3aKJIIOYAETCS B TOM, YTO MPHU UX
UCIIOJIb30BAaHUU OTIMAJAIOT CTAaJuU BBIICJICHUS, OYMCTKM M HMMMOOUIIU3ALNH
(dbepMeHTOB, KOTOpbIe OOXOHASTCS MPOU3BOJCTBY 3HAYUTEIBHO JOPOXKE B
OCYUIECTBJICHUM  TIOJHOTO  TEXHOJOTMYEeCKoro  mpouecca. DepMeHTs B
MUKPOOpPraHU3ME HaXOASATCS B CBOEM €CTECTBEHHOM  OKpyXeHuu (OHH
TEPMOCTa0UIIbHBI, PabOTalOT 00Jiee IIUTEIBLHO, COXPAHSIOT CBOM KaTAJIUTUUYECKHUE
CBOMCTBA JOCTATOYHO JIOJTO, OHU HE YCTYyMaloT UMMOOMIN30BaHHBIM (epMEHTAM B
CBOMCTBAX T€TEPOreHHBIX OMOKATAIN3aTOPOB).

NMmMoOum3anus 1mesbix KJICTOK MUKPOOPTaHU3MOB MPOBOIUTCS aHAJOTUYHO
UMMOOWIM3AIMU  (PEPMEHTOB, TIPENOTBpaIlas WX Pa3MHOKEHUE, YBEIWYUBAs
COXpPaHHOCTb M CpPOK paboThl B KayeCcTBE KaTalu3aTopa IO CPAaBHEHHUIO C
HEe0OpaObOTaHHBIMH KJICTKAMHU.

Hocumenu - 310 BellecTBa OPraHUUYECKOU U HEOPraHUYECKOM ITPUPOLBI.
Opeanuueckue: JKEJIaTHH, bubpuH, albIMHAT  HATpWA, LEJUTI0JI03,
kapOokcuMetuieono3a, [ITAAIT (moanakpuinaMuaHbIN Tellb).

Heopeanuueckue: TepMUYECKUN MECOK, aKTUBUPOBAHHBINA YTOJIb, OKUCh ATIOMUHUSA,
OCHTOHHUT.

Oepanuyenuss Memooo8 UMMOOUIUZAYUU:

no



e Eciu wmeneBod NPOAYKT HE BBIXOAUT B CpEeAy pacTBOpUTENS, a
HAKaIlJIMBAeTCsl BHYTPU KIETKH, TO paboOTaTh C MMMOOUIN30BAaHHBIM
IPOAYKTOM HET CMBICTIA.

e @epMeHTHI TOKE HE BCETAa MOXKHO HMMOOWIN30BATh, HAIPUMED, €CIIU
y ¢epMeHTa ecTb KOGEpPMEHT, KOTOPbIH C HUM HE MPOYHO CBSA3aH.
KodepMeHT MOXHO BBOJIUTH B Cpeay, HO 3TO HE Bcerjga ObIBacT
BO3MOYKHO B YCJIOBUSIX MPOU3BO/ICTBA.

Ilymu ummobunuzayuu gpepmenmos u yenvix Kiemox

1. AncopOuusi Ha HEpacTBOPUMOM HOCUTENe (Ha OKHCH alllOMUHUS, YTJe,
CMOJIax, KapOOKCHUMETHIILIEILTION03E U JIp.)

AJicopO1usi UMeeT HEAOCTaTOK, TaK KaK CBsI3U (B OCHOBHOM HMOHHBIE) MOTYT OBITh
HEJOCTAaTOYHO MPOYHBIMH U pa3pyliatbcss moja BosxaeWcTBueM pH u  jmpyrux
(GakTopoB, TpH 3ITOM OHOOOBEKT CHHUMAETCs C HocuTens. B mpousBoncTse
UCITIOJIb3YETCS PEIIKO.

2. Aagcopbuus ©Ha adduHHOM HocuTene (m30OuparenpHas —copomMs K
OMPEICJICHHON TPYTINE BEIIECTB)

3. KoBanentnoe cBsa3piBanue. Hocurtens axtuBupytor, Hanpumep I[IAAT
aKTUBHPYIOT OpOMIIMAHOM WJIM TJYTapoBBIM anbjaerugoM. Hocurtens He
JTOJKEH OBITh TOKCUYHBIM JIJ1s1 OM00OBEKTA.

MakcumanbHasi Harpy3ka HOCHUTENS - 3TO MaKCHMaJbHOE KOJUYECTBO (hepMeHTa,
KOTOpPOE MOKET ObIThb MMMOOWJIIM30BAHO Ha OMNPEJCICHHOM KOJUYECTBE HOCHUTEIS.
Yem oHa OoJibliIe, TEM JIyUILE.

4. BxioueHue 6M000BEKTa B HOCUTENh HIIM WHKATICYJTUPOBAHHE

Bbroo0OBEeKT BKIIIOUAETCS B SYEHKHU Tedisl, CyOCTpaT MPOHUKAET B SYEHKH, a 1eIeBON
MPOAYKT CBOOOHO BBIXO/MT.

CH0XXKHOCTH, BO3HUKAIOIIUE TIPY MHKATICYJTUPOBAHUH.

Ecnu 6M000BEKT - M30JUPOBAHHBIA OYUIIIEHHBIA (PEPMEHT, TO JUISl €r0 BKIIOYEHUS B
refb SYeWKH He JOJDKHBI OBITH CIUIITKOM Oonbimumu. Ho, ecnm sueiiku CIuikom
MaJieHbKHE, TO 3aTPyJAHEH KOHTAaKT C CyOCTpaToM MU HEOOXOJUMO MOJA0UpaTh
yCIIOBUSI, YTOOBI CyOCTpaT CBOOOJIHO MPOHHWKAT W CBOOOJAHO YXOJWJ IEJIEBOM
npoaykT. Eciu OuOoOOBEKT - KIETKH, TO SYEHKH JOJHKHBI OBITh JIOCTATOYHO
OonpmmMu. HeoOxoaum AOCTaTOYHBIA TOCTYH K KJIETKaM KUCJIOpOoJa U OTBEACHUS
YTIIEKUCIIOro rasa.

CBsI3b C rejieM He OYeHb MPOYHast U OMO0OOBEKT MOKET BHIMBIBATHCSI.

Ta6numa. Knaccudukarms iMMOOMIM30BaHHBIX OMOO0OBEKTOB

brooObeKT TexHonornyeckas onepamus

1.OuniieHHbIN hepMeHT KaTtanusupyer oTAeabHYI0 peakiuio,
OJIHOCTYyIIeHYaTas TpaHchopmaIus,
OMOKOHBEpCHUSI

2. @epMEHT COXPAHSETCS B KIETKE C OtnenbHas peakius

Ko(epMeHTOM

3. ®epmeHT B niepMmeabunuznpoBanHoil | OTnenbHas peakius
KJIETKE (B KJIETKE, Y KOTOPO# MOBBIIIIEHA
MIPOHUIIAEMOCTb )

4. aTaKkTHAS KJIETKA C IIOJIHOM [lenb peaxiuii - MOTHBIN OMOCUHTE3
(G YHKITMOHATBLHON aKTUBHOCTBIO 1I€JIEBOTO MPOJIYKTA




(K1eTKa-nIpoyLIEHT)

5. «Cucrema, OTKpbITas 11 buocunTes npoaykra u ero
YCIOKHEHUS TpaHchopMalysi B 0THOM OHOpeaKkTope

AnmapatHoe oopmiieHue. Turbsl OnOpeaKTOpoB.
1. Peaktop KOJIOHOYHOro TUNa (MUCHOJIB3YeTCS I HMMMOOWIN30BAHHBIX
(depmenToB). Eciii MHOTO HOCUTENIS, TO MOYKET 3aMEUIATHCSA TOK paCTBOPUTEISL.
2. MoaupuuupoBaHHbI peakTOp KOJOHOYHOIO THUIA HCHOJb3yeTCd  JJIA
UMMOOMIM30BaHHBIX KJIETOK. BBepxy wHMeercs ceTka i CAEpKUBaHUs
BCIIyUYMBAaHUS NPU MPOXOXKACHMM Ta3a, HMEETCs KiamaH Uil BbIXOAa
ra3o00pa3HbIX POTYKTOB.
3. B peakTope nmeercs memainka. KonmdecTBo HOCUTENST YMEHBIIASTCS.
Takxe nMMoOMIM3anuUs (PEPMEHTOB IIMPOKO UCIOJIBb3YETCA:
2. IpH  TIONyYEHWW TONYCHHTETHUECKUX medamocnopuHoB (uedanotuH,
uedazonun u ap.)
3. i TpaHcopmalu CTepora0B (HampuMep, THAPOKOPTU30H B PETHU3OIIOH )
4. UMMOOUWIIM30BAHHbBIE KJIETKM MCHOJB3YIOTCS B OMOQUIbTpax [Jsi OYUCTKU
CTOYHBIX BOJ
5. U1 TOPUrOTOBJIEHHUS TaK Ha3blBaéMbIX (EPMEHTHBIX JJIEKTPOJIOB -
OMOJIOTMYECKUE TECThI
6. B HayuHBIX HCCJEIOBAaHUSAX MPEACTABISIECT OOJBILION HHTEpEC NpPHUMEHEHUE
METO0/J1a UMMOOMIN3AIMY BMECTE C METOJOM KIJIETOUYHOU MHKEHEPUHU.

Hmmobunuzayus Hcugomuvix U pacmumenbHbuIX KIemok.

PacturenbHble U )KUBOTHBIE KJIETKU 00Jiee KpyNHbIe, OHU OoJiee TpeOOBaTEIbHBI
U Kanpu3Hbl. IX MOKHO MMMOOUIIU3UPOBATH (€CTh KECTKAasl KIIETOYHAs CTEHKA), HO
IIPU 3TOM HEOOXOAUMO MPOU3BOAUTH A3PALHUIO U MOAAEPKUBATH CTEPUIBHOCTb.

JKvBOTHBIE KJIETKM HMMMOOWIM3UPOBATh TPYIHO (OHM HE HMMEIT >KECTKOU
KJIETOYHOM CTE€HKH, €CTh TOJBKO LUTOIIa3MaTH4eckas MemMOpaHna). MmmoOoummsyror
- IMyTeM MSATKON MMMOOMIM3auu (TJIMKONPOTEHUIbI CHIBOPOTKA KPOBU U OEIKOBBIE
(bakTopbl CBEPTHIBAHMS TMO3BOJSIOT CBS3BIBATH KJIETKA C HOCUTENEM, HaIlpUMED,
rIMKoxosectepod). IMMoOuiIn3oBaHHbIE dKUBOTHBIE KJIETKH AKTUBHO MPUMEHSIOTCS
B UMMYHO()EPMEHTHOM aHaJIN3e.

Ilpumenenue umMMoOUNU308AHHBIX hepMeHmMO8 U OelK08 68 MeOuyuHe OMmKpPvlealom
HOBble NepCneKmu8sbl CO30aHUsl dPDEeKMUBHbIX N1eKaAPCMEEHHBIX CPEOCNE

@depMeHTBI, 3aKpeIJICHHbIE Ha HOCUTEISIX WM  MOJUGUIUPOBAHHBIC
MOJIUMEPAMHU, YaCTO CHIDKAIOT CBOIO aHTUTEHHOCTH M3-32 YMEHBIIICHUS JOCTYITHOCTH
UX Ui pEelenTopoB HMMMYHHOH cucTembl. Ha mnpuHIMnmax wuMMoOWIM3aiuu
(GU3MONOTHYECKN aKTUBHBIX COCIMHEHUN 0a3upyeTcsi MPUTOTOBIEHNE (EPMEHTHBIX
npenaparoB, 00JaJar0NIUX MOBBIIIEHHBIM TEPaneBTUYECKUM dHPEKTOM.
HuTepecHbie BO3MOXKHOCTH ObUTH 0OHAPYKEHBI TP MCIIOIH30BAHUH (DEPMEHTOB TSI
MOBBIIIICHHUSI YYBCTBUTEIBHOCTH HMMMYHOXMMHUYECKHX MeTO/M0B aHamu3a. CyTh
Jr000r0 MMMYHOXMMHYECKOTO aHaiu3a B TOM, YTO TOCJE 3aBEPIICHUS PEAKINH
AHTUTE€H-AaHTUTEJO  OMPEJCIUTh  KOHUEHTPALUUI0  HU30BITOYHOTO  KOMIIOHEHTA
(aHTUreHa WM AaHTUTENa), HE BCTyHnUBIIEro B peaknuio. Illockomabky 5TH
KOHIIeHTparuu odeHb Hebicoku (10 ™ - 10 ® wmoms/n), To w1 ux oGHAPYKEHMS
OOBIYHO  TPUMEHSAIOT  JIETKO  JCTEKTHPYyeMyko  (OmpeleisieMyl0)  METKY



paIOaKTUBHBIM aTOMOM, BBOJIUMBIM B OJIMH M3 KOMIIOHEHTOB (paJMOaKTHUBHBIN
nona, Tputuit). Okazaioch, 4TO MOXKHO, 0€3 MOTEpH YYBCTBUTEJIHHOCTH METO/IA,
3aMCHHUTh PAJUOAKTUBHYIO METKY Ha MpUCOeAMHEHUE (PEepMEHTa, KOTOPHIH MOYKHO
OOHApYXUTh MO €ro KaTaJUTHYECKONH aKTUBHOCTH. TakuM 00pazoM, ¢ MOMOIIBIO
uMMmyHopepmeHTHOro ananm3a (MDA) MoryT ObITH OnpeiesICHBI JIO0BIC BEICCTRA,
oOJaarorye CBOMCTBAMU aHTHTCHOB M, KOHEYHO, MHOTOUYHCIICHHBIC BO3OYIUTEITN
3a00JI€BaHUI YEJIOBEKA, ’KUBOTHBIX, PACTCHUIA.

Teneppb, nmepexoauM K MpoOJieMe HEKOTOPBIX MPOMBIIUICHHBIX MPOLIECCOB C
HCIIOJIb30BaHUEM WMMOOUJIM30BAaHHBIX (DEpMEHTOB M KieTok. IIpexne Bcero, Hac
HHTepecyeT noiaydenue L-amuHokuciaor. Kak m3BecTHO, aMUHOKHUCIIOTHI - TJIaBHBIN
CTPOUTEINIbHBIM MaTepuall OpraHu3Ma, KOTOpbId dopMupyer mentuabl u Oenku. B
OTJINYHE OT PACTEHUN U MUKPOOPTaHW3MOB, KOTOPBIE CIIOCOOHBI CHHTE3UPOBATh BCE
HY)KHbIE UM aMHHOKHCJIOTBI U3 00JIee MPOCThIX XUMHYECKUX COCAUHEHUM, YETOBEK
CrIoco0C€H CHHTE3UpOBaTh JUIIb 12 u3 20 aMHHOKHCIOT, HEOOXOJMMBIX ISl €Tr0
Ku3HeaesaTeaIbHOCTH. OcTajabHble 8 aMHHOKHCIOT (BaJMH, JEWUIIMH, HW30JICHIINH,
TPEOHUH, METUOHUH, JU3WH, (EeHUIadaHuH, TpUNTOpaH) MOJYYWUIN Ha3BaHUE
HE3aMEHHUMBIX U JOJDKHBI TIOCTYMaTh B opraHnu3M ¢ nuiiel. [Ipu HexBatke XoTs Obl
OJIHOW M3 HE3aMEHHMBIX aMUHOKHUCIIOT 3aMEUISIETCS POCT OpraHu3Ma, MPOsIBISIECTCS
narojorus. B 3Toil cuTyanuu BaXXHO YMETh CHHTE3UPOBATh 3T AMUHOKHCIIOTHI B
MPOMBIIUICHHBIX MaciiTabax s KOPPEKTUPOBKU TMHTaHUSA B JICUEOHBIX U
npoPUIAKTUYECKUX MENsIX. 3/1€Ch Ba)KHO OTMETUTh, YTO MPOU3BOJCTBO MHOTHUX
AMHUHOKHUCJIOT, B TOM 4YHCJIE U HE3aMCHHMBIX, COCTaBJISICT OOJBIIYI0 OTpacib
XUMHYECKOW MPOMBIIIJIEHHOCTH. HO ¢ TOMOIIBbI0 XMMHUYECKUX METOJIOB MOJIy4aeTCs
CMECh OINTUYECKUX M30MEPOB aMUHOKHUCIOT (3T0 cMech L- u D-amunokucinor). B
XMMHYECKUX PEAKIUAX 3TH HM30MEPhl MOUYTH HE Pa3IUYUMBbl, HO YEJIOBEUECCKHI
OpraHu3M yCBauWBaeT TOJBKO L-aMHMHOKHUCIIOTHI (32 UCKIIFOUCHHEM METHOHHMHA). [
OOJBIIMHCTBA OHMOTEXHOJOTHYECKUX TMpoIreccoB D-aMHUHOKHMCIOTHI TakXke He
NpEACTaBIAIOT I[eHHOCTU. Pasnenmenne cmecu L- u  D-aMUHOKHCIOT Ha
COCTABJISIOIIUE UX U30MEPHI CTATI0 MEPBLIM MPOIECCOM B MUPE, OCYIIECTBICHHBIM C
MOMOII[LI0 UMMOOMIM30BaHHBIX (DEPMEHTOB Ha IPOMBIIIIJIEHHOM YPOBHE.

MexaHu3M paszfeieHus 3aKIoyaeTcsl B TOM, 4YTO HCIIOIb3ysS B KaueCTBE
HUCXOJHOTO BENIeCTBAa alWiMpoBaHHble L- u D-aMUHOKUCIOTHI, TOJTYYEHHbIC
OpPraHUYeCKUM CHHTE30M, MpuleralT K MoMmouu ¢GepMeHTa aMHHOAIUIa3hI,
KOTOpasi TUAPOSIU3YET OJIMH aiuil — L-u3omep, OTIICTUISIS OT HETO allMJIbHYIO TPYIITY
U PE3KO YBEIUYHMBAs PaCTBOPUMOCThH 0Opa3zyromieicss L-aMHHOKHCIOTH B OTINYUE
ot aiuia - D-uzomepa. Ilocie 3Toro BemiecTBa J€rko OTACNSIOTCA APYT OT Apyra u
nonyyaercss uuctas L-amunokucnora. Ocrtaromasics auuin- D-amuHokucnora
MEPEXO/IUT B UCXOAHYIO CMECh alMIMPOBAaHHBIX L- u D-amMuHOKHCIIOT, U mponecc
MOBTOPSIOT CHOBAa. OKa3aj0Ch, 4TO JJIsI aMUHOAIMIIA3bl HE UMEET 3HAYEHHUS, KaKyro
aMUHOKHUCJIOTY €W TUJpPOJIN30BaTh, Ba)KHO TOJIBKO CTPOCHHE alMJIbHOM 4YacTu, K
KOTOpoM (epMeHT uMeeT CTporyw crneuudpuyHoctb. [loaToMy onHa U Taxe
peaKkIMOHHass KOJIOHHAa C WMMOOMJIM30BAaHHOM aMHUHOAIMIA30M MOXET ObITh
MIPUMEHEHA B IMTPOU3BOJICTBE CAMbIX Pa3JIMYHBIX aMUHOKHUCIIOT.

B npowmpliiieHHOM Tpo1iecce MPOU3BOICTBA aMUHOKHUCIIOT OY€Hb BaXKHO, UTO
MMMOOUJTM30BaHHBIN (DEPMEHT JIETKO TOTOBUTH, TaK KaK OH JIETKO aJIcCOpOMpyeTCs Ha
CIICIIMAJIbHOM CMOJIE, KOTOPYIO 3aTEM MOMENIAIOT B PEAKIMOHHYIO KoJIoHHY. Korna
aKTUBHOCTb KaTaJlu3aTopa IaJlaeT HWKE HOPMbI, B KOJOHHY J00aBJISIOT PacTBOP



cBexero (pepMeHTa (pa3 B HECKOJbKO MecAleB). [lomumMepHbI HOCUTENb OTIANYAETCS
YCTOMYUBOCTHIO U MOXKET OBITh UCIIOJIb30BAH B TEUEHHE HECKOJIKUX JIET.

OngHuM W3 MHTEPECHBIX MPUMEPOB MPUMEHEHUS OMOKaTalu3a SIBISETCS €ro
UCIIOJb30BaHUE B TOHKOM OPraHUYECKOM CHHTE3€. YHHKalbHasl CIEeHU(PUUYHOCTH
nercTBUs GEPMEHTOB, BO3MOKHOCTD MPOBECHUS MPOIIECCOB B «MATKHUX» yCIOBHUSAX,
MPOTEKAHUE PEAKIINI C BRICOKON CKOPOCTBIO MPU UCTOJb30BAHUH MaJIbIX KOJIMYECTB
KaTajin3aTropa, MPaKTUYECKOE OTCYTCTBHE IMOOOYHBIX PEAKIUi - BCE 3TO JIeJIaeT
OMOKaTaIUTUYECKUE TMPOLECChl MEPCHEKTUBHBIMU C TEXHOJIOTMYECKOW TOUYKH
3peHus. DTU MPEUMYIIECTBA IIMPOKO UCIOJIb3YIOTCS MPU CO3AAHUM JIEKAPCTBEHHBIX
npenaparoB (AaHTUOMOTUKH, CTEPOUIbI, MPOCTATJIAHIUHBI U TaK J1ajee).

Jl1st ocymiecTBieHHs] OMOKATATMTUYECKOTO MTPoliecca HEOOXOAUMO:

1. mpoBectn ToOHWCK (epMeHTa HEoOXOAUMON  CHenUuUUYHOCTA WU

cTepeocnenupuaHoCTH

2. W3Y4YUTh OCHOBHBIE CBOMCTBA UCXO/HBIX BEIIECTB U MPOJAYKTOB PEAKIIUIA

3. BBISIBUTH (DaKTOphI, ompeaessonme 3PpPeKTHBHOCTh OMOKATATUTHIECKOTO

MpEBpaILCHUS
4. co3matb Ha OCHOBe (hepMeHTAa TOAXOJAIIMNA  KaTamuzaTop s
TEXHOJIOTUYECKOTO0 Tpoiiecca

5. MPOBECTH anmnaparypHoe ohopmiIeHHE OMOTEXHOJIOTHYECKOTO IpoLecca
Haunbomnbiiee mpuMeHeHre B PAKTUKE MMOKa HAIIUTM UMEHHO THAPOIUTHYCCKUE
(GhepMEHTBHI 10 CIEAYIONIUM MIPUYUHAM:

1. TUAPONUTHYECKHE PEAKIIMH TEPMOAMHAMUYECKH TOJHOCTHIO CIBUHYTHI B

CTOPOHY 00pa30BaHUs IPOTYKTOB

2. KMHETHKa peakuuii (PEepMEHTATUBHOTO THUIPOJU3a JIETKO OIUCHIBACTCS B
KOJINYECTBEHHOM BBIPaKEHUU
TUIPOJIa3bl HaU0OJIee N3YUEHBI U JIETKO YIPABISEMBI

4. mpoBeJeHUE ONTUMM3AIUU TUIPOIUTUUCCKUX (PEPMEHTATUBHBIX PEaKIUi B

BOJJHOM pacTBOpe MPOXOJUT MO JIByM TMapamMerpaM - KOHIEHTpaLUU

paclierisieMoro cyocrpara U akTUBHOCTH (pepMEHTA.

Oco6enHo 2(p(}EKTHO BO3MOXKHOCTM M JOCTOMHCTBA THUApOJia3  ObLIU
NPOJEMOHCTPUPOBAHbI MpPU MOAM(PUKALMM CaMblX OS(PPEKTUBHBIX M MIUPOKO
MPUMEHSIEMbIX AHTUOWOTHUKOB - MEHUIWUIMHOB U IedanocrnopuHoB. [lomydenue
HOBBIX, Oojiee P(h(PEKTUBHBIX AHAJIOTOB MEHUIMJUIMHA CBS3aHO C U3MEHEHUEM €ro
OOKOBOM 1IeMM TIPU COXPAHEHUWU IEJIOCTHOCTH OCTIBHOM YacTH, «sipay
aHTuOmoTHKa - 6-AllK.

[TockonpKky  MacmTaOHBIH  XUMHYECKHH  CHHTE3 TaKMX  COCIMHCHHM
HEBO3MOXKEH, CaMbIM MPOCTHIM MYTEM MPOBEIACHUS HEOOXOIMMOTO IPEBPAIICHUS
SBJIICTCSI  OTIIEIUICHHME OOKOBOW 1€MW  OMOCHMHTETHYECKOTO TMEHUIMILINHA,
BbIJenieHue 6-AllK u nocneayroiee alluIMpoBaHUE €€ AMUHOTPYIIIIBI C TOTYYEHHEM
«TOJYyCUHTETHYECKOTO» aHayora. Takas MomuduKamus TPEACTABISET CIO0KHYIO
3a/1ady, Tak Kak MpU yJaJeHUHW OOKOBOM IIeMM HEOOXOAMMO pAaCIICNHUTh BechMa
YCTOMYMBYIO aMHJIHYIO CBSI3b M COXPAHUTh 3HAYUTEILHO OoJjiee JIAOUIbHYIO CBSI3b B
OeTajlakTaMHOM KOJIbIIC TEHUIIMUIMHA; €€ pa3pylleHHue BeleT K HeoOpaTuMou
WHAKTUBAIlUU aHTUOUOTHKA.

[IpoBecTH Takyt0 XMMHUYECKYIO PEAKIIMIO B OOBIYHBIX YCIOBHSIX HE yAA€TCs, TaK Kak
MpY IIEJOYHOM THAPOJM3E NEHUUWIUIMHOB BbIXOJ 6-AlIK He mnpesbimaer 1%.
[ToaToMy 1t ynaneHus: 00KOBOTO pajvKaia B MOJIEKYJIe aHTUOMOTHUKA XUMUYECKUM
MyTeM HEOOXOUM CIICIHATBHBINA MOAXO0, HAPUMEp, MOJYyICHHE er0 MMUHOAbUpa
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U TOCHEAYIOMMN THAPOIN3 UMHUHOI(PUpPA MPU HU3KOW TeMmrepaTrype. DTO IMpoliecce
MHOTOCTaJIUNHBIN, SHEProeMKui, TpeOyeT MHCMOIb30BaHUE OOJBIINX O00BEMOB
opranuyeckux pactBopureneil. C apyroél cTOpoHbI, MOJ0OHOE M30UpATEIHbHOE
MPEBpaIICHHE MOXKET ObITh MPOBEACHO B OJIHY CTAIUIO B CAMBIX OOBIUHBIX YCIOBUSX
B BOJIHOH CpeJie C UCIOJIb30BaHNEM (hepMEeHTa MEHUIMIITTHHAMU1a3bl.
BeH3nImeHnMIUIMH SBIIIETCS. UCXOAHBIM ChIpbeM i nonyuyeHus (6-AllK), Ho B
ero

MOJIEKYJI€ TPUCYTCTBYET UpPE3BbIUAWHO JIaOMiIbHOE OeTalakTaMHOE KOJBI0 M Kak
yKE€  TOBOPWJIOCH  BBIIIE, MPOBEACHUE  XUMHUYECKOTO  JICAl[UIMPOBAHUS
OCH3WJINIEHUIIWIUIMHA MIPEACTABIISIET TPYAHYIO 3a/1a4y. [[03TOMY B MPOMBIIIIIEHHOCTH
UCIIOJIB30BaJIM JUIsI 00paObOTKK OCH3WIMEHUIIMIIMHA OakTepranbHyio Maccy E. coli,
KOTOpasi COACPXKUT (PEepMEHT NEeHUUUUTMHAMUAA3y. OTOT (PEpPMEHT pacIIeruIsI
MMEHHO Ty aMUJHYIO CBf3b, KOTOpas HeoOxoauma Jjisi oOpazoBanus 6-AllK. B
pesyibTaTe  NPUMEHEHUS  MMMOOWJIM30BAHHBIX  OAaKTEPUAIBbHBIX  KIIETOK,
collepKallluX NEeHUUWUIMHAMHIA3y, a 3aTeM M CcaMOd MMMOOMJIM30BaHHOU
NEHUUMWJUIMHAMUIA3bl, YJaJOCh 3HAYUTEIbHO MOBBICUTh MPOJYKTUBHOCTH H
SKOHOMHYHOCTB IPOMBIIUIEHHOTO nosryyeHus 6-AlIK.

B 3akmroueHue 3TOro pasiesia pacCMOTPUM CXEMY TMOJIyYEHUsS] UMMOOUIU30BaHHOM
aMuHOanmIa3el (meHumUmHaMuaasel). [poaynentr ¢gepmenra - Gakrepun E.coli.
DTy MUKPOOHYIO KYJbTYpPY BBIPAUIMBAIOT U MOJYYalOT KYJIbTYPAJIbHYIO KHIKOCTb,
KOTOpas B JaJIbHEHIIEM SIBJISETCS UCTOYHUKOM (pEpMEHTA.

Celiyac B mpolecce MNPOU3BOJACTBA MOJYCUHTETUYECKUX OeTa-TaKTaMHBIX

aHTUOMOTHKOB IUPOKO MPUMEHSIIOTCS KOMMEPUYECKHUE penapaTsl
UMMOOMIIM30BAaHHOM MEeHULIWIUIALNIIA3bI. Bot HEKOTOpHbIE PUMEPHI:
NeHUIMUIMHaIMIa3a BkiaoueHHas B [TAAIT - Poccus; BHEKJIeTOUHAsT OYHIICHHAS
NeHUIWJUTMHAIIIIIa3a copOupyemas Ha Oentonute - CIIA; nmeHunmmimHamiasza
KOBAJIGHTHO CBsI3aHHAas C mojucaxapuaamu - [lIBenus, pupma Astra.
Takum oOpa3zoMm, mnepexoi K OHOKAaTaJTUTUYECKON TEXHOJOTUU 3HAYUTEIBHO
YOPOUIAET MPOLECC, MO3BOJSET MOAHATH BBIXOJ LIEJIEBOrO0 MPOAYKTA, YBEIUUUTH
o0beM mnpousBojacTBa. HakoHel, BHeapeHHe macmTabHoro mpousBoacTBa 6-AlTK
NpPUBEIO K  CYIIECTBEHHOMY YBEJIIMYEHUIO BBIIYCKA  MOJYCHHTETUYECKUX
NEHULUJUTMHOB U CHUKEHHUIO UX Ce0ECTOMMOCTH.

AHaTOTUYHBIM o0Opazom, UMMOOUITU30BaHHAS MeHUIWIJIMHAMK 1232
UCIIOJIB3YETCSl TIPU TMOJIYUYEHUU 7-aMUHOIEe3aleTOKCUIIE()aTOCTIOPUHOBOM KUCIIOTHI,
KOTOpast SIBJIIETCSA KJIIOYEBBIM COEIMHEHUEM JIJIsi CUHTE3a HOBBIX I11€(aoCIIOPHUHOB
CO 3HAYUTEILHO PACIIMPEHHBIM CIIEKTPOM JIC€UCTBUS.

OcHogHble Hanpasienusi UCHONb308AHUsL (DePMEHMO8 KaK MepaneemuieckKux
cpeocms:
® 3aMECTHUTEIIbHAS TEPAIUS MTPH HEJOCTATOUHON (PYHKIIMH
MUIIEBAPUTEIBHBIX XKeJIe3 U PSJIe HACICICTBEHHBIX 3a00ICBaHUI
e MecTHas (JIOKaJIbHas, JINTHYECKAs ) ISl PACIICIIICHUS M YIaJICHUS U3
OpraHW3Ma HEKPOTHUYECKHX MacC W IKCCY/IaTOB
® TapeHTEpabHOE MPUMEHEHHE CBOOOHBIX U CBS3aHHBIX (POpM GepMEeHTOB
JUTSL TU3KCA TPOMOOB B KPOBCHOCHBIX COCY/IaX M B KA4eCTBE
IIPOTUBOBOCIIATUTEIBLHBIX CPEICTB



Ilymem mukpobuonocuueckoeo cunmesa 01 MEOUYUHCKUX yeTleti NOyUalom
creoyiowjue (pepmenmusle npenapamoi.
e conu3uM (JIMITOJIUTHYECKUI (PEPMEHT, TUAPOIUIYIOUIUH KHUPHI,
MIPUMEHSETCA MPH KEIyT0YHO-KUIIEUHbIX 3a00J1€BaHNUSX )
e (-amMuia3a (caxapoJUTUYECKUH (PEPMEHT), TUIPOIU3YIOMINN KpaxMall,
KOTOPBIN BXOJUT B COCTaB JieueOHOro npenapara «decrany, UCHONb3yeTcs
IPU HEAOCTATOYHON (DYHKIMU HOHKETYI0YHOM JKETIE3bI.
® TEPPWINTUH (IPOTEONUTUYECKUIN (PEPMEHT), PEKOMEHAYETCS MPU JICUEHUH
THOMHBIX PaH, 03KOI'0B, TPOPUUECKUX S3B.
e cTpenTokuHa3a (GUOPUHOTUTHUECKH (DEPMEHT), UCTIONB3YETCS IPU
TpoMO03ax
e [} -ramakro3uaasza (caxapoJuTHYeCcKui (hepMEHT) UCTIOJIb3yeTCs TIPU
JTAKTa3HOU HEIOCTATOYHOCTH.
Tpaouyuonnvie buomexnoro2uu, OCHO8AHHbIE HA NEPepadoOmKe MKAHEl HCUBOMHBIX
npeocmasieHul.
1. TpUNCHHOM, XUMOTPHUIICUHOM (IPOTEOJIUTUYECKHE (PEPMEHTHI) U
UCITIOJIB3YIOTCS JJIS paccachlBaHUs PyOLIOB U CIIaeK.
2. ypOKMHA30# (MPOTEOTUTUIECKII (PEepMEHT), KOTOpasi UCTIOIb3YETCS
IIPU JIEYEHUU TPOMOO30B
3. mencuHoM (MPOTEONUTUYECKUN (PEPMEHT), KOTOPBII HCTIONB3YeTCs MPH
paccTpoCTBaxX MUIIEBAPEHUS.

Jlononnumenvhulit Mmamepuain (6 KpAmMKoOM U3/10HCEHUN) NO MEXHOI0ZUU
npou3600cmea (hepmeHmHuvIxX npenapamos

OCHOBHBIE MMO3UINHI OMOTEXHOJIOTHU TPOU3BOJICTBA (PEPMEHTOB
1. O6mue mMOHATUS € OIpPEACIICHUE CBOWCTB (EPMEHTOB, BIIUSIONIMX Ha
cnienupuKy WX IPOU3BOJICTBA.
2. OmpeneneHre Ka4eCTBEHHBIX KPUTEPHUEB B OIICHKE MOTydaeMbIX ()ePMEHTHBIX
IpenapaToB - HOPMUPYEMbIN TTOKa3aTeNb KauecTBa.
Onpenenenue (HakTOpOB, BIUSAIOMUX HA OMocHUHTE3 (hepMeHTOB. [Iprmepsl.
4. TexHOJOrMYeCKU MpoIecc Npou3BoaACTBa (DEPMEHTOB.
4.1. T nyOUHHBIN METO..
4.2. TloBepXHOCTHOE KYJIbTUBUPOBAHUE MPOIYLEHTOB.
5. Ompenenenrie BO3MOXKHOCTH HMMMOOWIM3alUMU  (PEPMEHTOB B Pa3BUTUHU
VH)XCHEPHOU SH3UMOJIOTUU.
5.1. Cymmsocth nMMoOOUIM3auu (HEPMEHTOB.
5.2.  CoBepIIeHCTBOBAHUE TEXHOJIOTHUH TOTy4YCHHS (PEPMEHTOB.
5.3. Beibop (amanm3) HocuTens Ui UMMOOWIM3AIMu  (EpMEHTOB Ha
MIPOU3BOJICTBE B 3aBUCHMOCTH OT KOHEYHOTO MPOIYKTA.
5.4. Amnanmm3 MEeTOJ0B UMMOOUIIH3AIUN (DEPMEHTOB.
5.5. Cdepbl npumeHeHHs] UMMOOUIU30BAHHBIX (PEPMEHTOB (IIpenapaTroB
(bepMEeHTOB)
5.6. AmnHanu3 BO3MOKXHOCTEH UMMOOUIIN3AIINU KIETOK
Cesoticmea pepmenmos, erusowue Ha CneyuuKky ux npouzeoocmed
» Bricokas kaTamuTHUeCKass aKTHBHOCTh
» W30upaTenbHOCTD AeicTBUS (a0COMIOTHAS CIICIIU(PUIHOCTD)
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» OnrumanbHbie 3HaYeHUs pH
» OnruManbHbIe 3HAYSHUS TEMIIEPaTyphl
Konuuecmsennas oyenka cooepocanusn ghepmenma
® 110 KOJMYECTBY 00pa30BaBIINXCS MPOTYKTOB pPEaKIIUU
® 10 KOJIMYECTBY U3PACXOOBABIIErOCs cyOCTpara
3a eouHuyy axmueHocmu epmeHma NPUHUMAOM MO €20 KOAU4ecmeo, KOmopoe
Kamanuzupyem npespawjeHue 1 Mmukpomons cyocmpama 6 1 mumymy npu
ONpeoeNeHHbIX CMAHOAPMHBIX YCAOBUAX U OMO eCchb CMAHOAPMHAs eOUHUYd
AKMUBHOCMIU.
Pemenuem MexayHapogHoro Ouoxumuueckoro (Coro3a pemieHo ONpeAessTh
aKTUBHOCTH (hepmenTa mpu Temmneparype 30°C 1m0 Ha4aabHONW CKOPOCTH PEaKIlnH,
KOTJla KOHIIEHTPALIKs HACHIIIEHHOTO (hepMEeHTa 1 BpeMEeHHAasl 3aBUCHMOCTh OJIM3Ka K
KHMHETHKE PEAKIMU HYJIEBOTO MOPSIKA.
OnpeneneHne akTUBHOCTH (DepMEHTa 3aBUCUT TAaK)KE€ OT HAJIM4YUsA B HEM Oalacra,
T.C.,
v’ TIpW OTCYTCTBHH Oajutacta pacuet uaet Ha | Mr ¢hepmenTa
v npu Hanmmuuu Oauiacta pacder WaeT Ha | Mr Gemka B (pepPMEHTHOM
npenapare.
Wtak, akTUBHOCTh (PEPMEHTHOTO Mpernapara BeIpakaeTcs B MUKPOMOJISIX cyOcTpara,
IpOpearupoBaBLIEro Moj AehcTBUEM | M gepMeHTHOro pactBopa uiau 1 rpamma
npernapara 3a 1| MUHYTY B CTaHJApTHBIX YCIOBHUSX.
Daxmopewl, erusaOUUe Ha buocurmes pepmenmos:
¢ I'eHeTnueckue (MyTarcHes)
% YcioBus KyabTHBHpOBaHUs (TeMiieparypa, pH, Bpemst)
% [MurarenpHass cpena  (OCHOBHBIE  KOMITOHEHTBI,  HHIYKTODBI,
pernpeccopsl, (paKTopbl pocTa, MUKPOIJIEMEHTHI)
1 1ybunnbll Memoo npoussoocmea epmenmos
[Tonyyenue pepMEHTOB METOJIOM TTTyOUHHOT'O KYJIbTUBUPOBAHUS.
[IpuroroBieHne NUTATENbHOW Cpebl — BBIpAIMBAHWE TOCEBHOIO MaTephalia —
depmenTanus (MpOU3BOACTBEHHOE KYJIbTHUBUPOBAHUE) — BBIJCIIEHUE — OUNCTKA —>
KOHIIEHTPUPOBAaHKUE —> TMOJyueHue cyOcTanimu (ToBapHas ¢hopma).
Memoo nosepxnocmno2o Kyn1bmueupo8anus npooyyeHmos
[Tosryuenue ¢pepMEHTOB METOJOM IMOBEPXHOCTHOTO KYJIbTUBUPOBAHMUS
[TpuroroBneHne mnUTAaTENbHON Cpeasl (CocTaB, CTPYKTypa, CTepuiIM3anus) —
BbIpalllUBaHUE [IOCEBHOro MaTepuana (KyJabTypb)* —  depmenTanmus —
BbIJIeTICHUE™ *— ouncTKa***— KOHIEHTPUPOBAHUE — TOJYYECHUE CYOCTAHIIUM.
*KyJbTypa, BIpocIIas Ha TBEPAOM MUTATENBbHOU cpejie (MOoTyYeHUe TOCEBHOM
KyJbTYPBI peaU3yeTCsl OCIeI0BATENBHO B MPOOUPKE, B KOJIOAX HA KayajiKe U B
WHOKYJISTOPE)
*CIOpOBBIN MaTepHal
*MuULenManbHas KyJbTypa, BhIpallieHHasi TTyOUMHHBIM CIIOCOOOM
** BBIJICJICHUE - OTO IKCTPaAKIUs (PKCTPAreHT - BOJA)
*EXourcTKa TpeTyCMaTpPUBAET:
v’ 0CBOOOX/ICHHE OT HEPACTBOPUMBIX BEIECTB
v' 0CBOOOX/ICHHE OT COMYTCTBYIOLIMX PACTBOPHMBIX BEIIECTB
v’ (ppakunoHupoBaHue (XpoMaTorpadus)
Hmmobunuzayus knemox



Hcnons3yloT XUMHYECKANH METOJ UMMOOWIH3AIMA ¢ 00pa30BaHMEM KOBaJICHTHBIX
CBSI3€H C AaKTHBHPOBAHHBIM HOCHUTEJIEM, Ha TIOMEPEYHOM CIIMBKE KIIETOK 3a CYET
aKTUBHBIX TPYNI B KJIETOYHOW 000JI0YKEe ¢ OM(YHKIIMOHATHLHBIMU pPEarcHTaMH
(HampuMep, TITYTapOBHIM AJIbICTHUIOM).
K ¢usnueckum metomaM OTHOCATCS B JTAHHOM CiIydae aJcopOmusl W arperaims.
Haubonpiiee pacrnpocTpaHeHHe TOMYYMIIO BKIIIOUEHHE KIETOK B COCTaB TelieH,
MeMOpaH, BOJIOKOH, YTO TO3BOJISIET COXPAHUTH KU3HECTIOCOOHOCTD KIIETOK.
[TpenmyiecTBa IMMOOUIN30BAHHBIX KJIETOK MEepe]] MUMMOOMIN30BaHHBIMH
dbepMeHTaMU

® OTCYTCTBHE 3aTpaT Ha BBIACICHUE U OYUCTKY ()EPMEHTOB
CHIDKEHHE 3aTpaT Ha BBIJICJICHUE U OYUCTKY MPOTYKTOB PEaKIIUu
Oomee BhICOKAst aKTUBHOCTD U CTAOMIIBHOCTD
BO3MOXKHOCTh aBTOMAaTH3aIlMHU MPOIIECCOB
JUTUTEIIbHOCTD UCIOJIb30BaHUS U (DYHKIIMOHUPOBAHUS MOTUPEPMEHTHBIX
cucTeM 0€3 IK30reHHBIX KO(aKTOPOB

2.5. Tepmunonoczuueckan  udenmugpukayua  K1l04e€6vlX NOHAMUIL  NO
Ouomexnonozuu hepmenmos.

JI71s1 MOBBIIEHNS KA4€CTBA MOJyYa€MbIX 3HAHUN U YMEHUH TaKK€ MOYKHO
WCITOJIB30BaTh TPCHHUHT IO CBOOOJHOMY BJIQJICHUIO TEPMHHAMH, OMPEACIISTIONIIMHE
cnenuuKy TaHHOW TEMBI.

Pacummdpyiite HUXe IpeacTaBIECHHbIE TEPMUHBI:
O01O000BEKT

POIYIICHT

OrokaTanu3aTop

OMOoCUHTE3

ouotpanchopmarius (OMOKOHBEpPCHS)

penaparus

MyTarceHes

MyTaIus

. Traccax

10.cxkpuHHUHT

11.mramm

12.mpokapuot

13.sykapuor

14.cenexuus 6M00OHEKTOB

15.depmenTsI

16.dhepMeHTHI MPOCTHIC

17.dbepMeHTHI CIIOXKHBIC

18.xomodepmeHT

19.anmodepment

20.koepMeHTbI

21.kodakTopbl

22.KOHCTUTYTUBHBIEC (PEPMEHTHI MUKPOOHOM KJIETKH
23.uHayuubenbHbIe (aanTUBHBIE) (PePMEHTHI

24 vHayKIus pepmMeHTa

25.0KCUpeayKTasbl

CoNoOaRrWDE



26.Tpancdepasbl

27 .TUIpoJIa3kl

28.1ma3b1

29.u30Mepasbl

30.71ura3br

31.umKeHepHas YH3UMOJIOTHS UCTIONB3YET B TIPOU3BOJICTBE
32.1IpOMBIIITICHHBI OMOKaTaIN3aTOP

33.MHTAKTHAs KJIETKA

34.mepmeabuIM3npoOBaHHas KJIeTKa

35.1eHarypanus hepMeHTa

36.5H3UMONATONOT U

37.9H3UMOIUArHOCTHKA

38.sH3UMOTEpanus

39.¢axropsl pocta

40.TpaH3uEHTHAs penpeccus

41.xaTabonuTHas penpeccust (MITHOKO3HbINA A DEKT)
42.a30TKaTa0OIUTHAS PETIPECCHS

43.¢pocdarkarabonuTHas penpeccus

44 rnyOuHHBIN MeTol (pepMeHTauuu

45.10BEpXHOCTHBIA METO/ (PEpMEHTALIMU
46.HOpMUPYEMBI TTOKa3aTellb KaueCcTBa (CTEIEeHb YUCTOTHI)
47.MOATOTOBUTENBHBIC CTAIUM OMOCHHTE3a

48.0cHOBHas cTaausi OMOCUHTE3a

49.0o11€HKa TOMOT€HHOCTH (hePMEHTHOTO Ipernapara
50.aKTUBHOCTH (hepMEHTHOTO TperapaTa

51.cBoiicTBa (pepMEHTOB, ONIPEACISIOMMX CIEU(UKY UX TTPOU3BOJICTBA
52.BHyTpeHHUE (HaKTOPHI, BIUAIONINE HA OMOCHHTE3 (hepPMEHTOB
53.BHenTHNE PaKTOPHI, BIAUIIONINE HA OMOCHHTE3 (EPMEHTOB
54.pepmentep

55.maccoobMeH B (hepMeHTEpE

56.MpOAYKTUBHOCTh OMOCHHTE3a 3aBUCUT
57.bepMeHTalMs IEPUOANYECKAs

58.dhepmenTanMs MONMyNepUOANYECKas

59.depMeHTaIMsT MHOTOLIMKIINYECKast

60.¢}epmenTanus HepepbHIBHAS

61.maccuBHas muddys3us

62.aKTUBHBIN TPAHCIIOPT

63.06neruennas nuddysus

64. «cummopT»

65.«yHUIOpT»

66.«anTUOPT»

67.1TAAT

68.6-AlIK



3. Crepouabl Kak JeKAPpCTBEHHbIe CpeICTBa OHOTEXHOJIOTHYeCKOro
MPOU3BOJACTBA

3.1. Beeoenue

Marepuansl npakTUKyMa HEOOXOJMMBI CTyJIEHTaM JUIsl IPaBUIIBHOTO BBIOOpa
T€X 3BEHBEB OMOTEXHOJOIMUYECKOIO Ipolecca MOIYYEHHUs] CTEPOUIHBIX TOPMOHOB,
KOTOpBIE OIpPENEISAIOT €r0 MaKCUMabHYIO0 3¢ (deKTUBHOCTh. Tema «Creponsl Kak
JIEKapCTBEHHBIE CpEJICTBa OHMOTEXHOJOTMYECKOTO IPOU3BOJACTBAY»  IOCBSILEHA
OMOTEXHOJIOTUYECKUM METOJaM IMOJIy4eHHUs 3THX mnpenaparoB. [IpeacraBieHHbIN
MaTepual BKJIFOYAET XapaKTEPUCTHKU IIPOMBIIUIEHHBIX ITAMMOB-
OouoTpancHopmMaTopoB, a TaKKE TEXHOJOTMYECKHE OCOOEHHOCTH OMOKOHBEPCHU
UCXOAHOTO ChIpbs. [IpeacTaBneHbl OCHOBHBIE THUIBI XUMHUYECKHX MOAM(PHUKAIUI,
OCYUIECTBIISIEMbIE IPOMBIIIEHHBIMU nmTaMmmMaMu-0MoTpaHchopMaTopamu,
npuBeAeHa  Kiaccuukauumsa ~— MUKpoOHonormyeckux — TpaHchopmaunmii.  Ha
KOHKPETHBIX IMpUMeEpax IMOKa3aHbl METOAbl BBIACICHUS, OUMCTKH M OIpPEACIICHUS
KOJIMYECTBEHHOIO COJEpKaHUs LEJIEBbIX NpOayKTOB. llokazaHo mnpenmyniecTBo
UCIOJIb30BaHUSl OMOTEXHOJIOTMYECKUX METOJ0B B IPOMBIIIJIEHHOM HPOU3BOJACTBE
CTEPOUHBIX JIEKAPCTBEHHBIX IIPENApaTOB.
[lenb wu3yueHUss TEMbI: O3HAKOMJICHHE CTYJEHTOB C OHOTEXHOJOTHYECKHUMHU
METOJIJaMH, HCHOJB3yeMbIMU B  (hapMalleBTUUECKOH MPOMBIIIICHHOCTH IS
NOJIy4CHUS] ~ CTEPOMAHBIX  IpenaparoB. lloHATME  MyTaHTHBIE  IITaMMBbI-
ouotpanchopmaropsl. [lopsanok ocyiiecTBiIeHUsT MHAYUUOENbHBIMU (hepMEHTaMU
OOJBIIMHCTBA peakuuii OMoTpaHchopmanuu.

3.2. Ilposeoenue npakmuueckux 3aHaAmuil

N3yuyenue TeMbl pacnpenesieHo Ha 2 3aHsaTus. [lepBoe 3aHsATHE BKIIIOYAET 001NN
o0beM BpeMeHu 2 yaca 35 MuH. ¢ iepepbiBoM 15 muH. (2 yaca 20 muH. paboyero
BPEMEHN ).

NB! CtyaeHTbl 1OJKHBI UMEThH MIPEABAPUTEIHHYIO MH(POPMAIHIO 1O MOATOTOBKE K
naHHOM Teme (oOydaromuii JUCK, y4eOHMK M PYKOBOJCTBO K MPAKTHUYECKUM
3aHATHUSIM, a TAKXKE JICKIINH ).

Ilepeoe 3anamue CTPOUTCS CIETYIONIMM 00pa3oM (XpoHokapTa 1).
1. BBenenue (Ha3BaHHWE TEMbI, aKTYaIbHOCTb, TPOOJIEMBI KAYECTBA U
peHTabEIbHOCTH TIPOM3BOJICTBA)

...................... 30 MuH

2. BxoaHOM KOHTPOJIB 10 OyIIl-TeCTaM (5 BOMPOCOB)  ................. 10 muH.

3. Pazpgaua cutryanmoHHbIX 3a7a4 (110 BEIOOPY MpenoiaBaresisi) U AOMOJTHUTEIbHBIX
yuyeOHbIX MaTtepuaioB (mocodue Ne 6) 5 MuH.

4. PexoMeHaaIuu mpernoaaBaTens mo padore ¢ HOOPMAITMOHHBIM MaTEPHAIIOM ...
25 MuUH.
ITepepplB e 15 muH.
CamocrosiTenpHas paboTa CTyZeHTa (3TO YacTh ayAUTOPHOUN pabOTHI IPOBOIUTCS
M0JT KOHCYJIbTATUBHBIM PYKOBOJICTBOM TIpETIOAaBaTesi, a €€ 3aBepIieHue -
OCTaeTCs B KAYECTBE CAMOCTOSATEILHON paOOThl BHE ayAUTOPUH IS KaXKIOTO
CTyI€HTa B TPyIIE) e, 60 MuH.
7. TlogBeneHue UTOTOB 3aHITHS C OTMETKOU B JKypHaJe, COOpP METOIUYECKHUX
MaTepUaAIOB e 10 muH.

o o



losacnenus x sanamuio.

a). B ciywyae oTcyTCTBUSI CTyJeHTa Ha 3aHATHHM, BXOAHOM TECT 3aMEHSETCA B
JaNbHENIIIEM Ha BOIPOCHI BXOJTHOTO KOHTPOJIST Ha 0TpaboTKax.

0). B ciiyyae oTpunaTtenbHOro pe3yibTaTa MO TECTYy MPU MOANUCAHUM YCIEHTHO
BBIIIOJIHEHHOM pa0OThl CTYAEHTY Ipeaiaratorcs 2-3 JOMOJHUTENBHBIX BOIPOCA IO
TeMe (MOryT OBITh BOIIPOCHI U3 BXOJTHOT'O KOHTPOJIS).

B). 3ajauu pa3aaroTcs 1Mo BHIOOPY MpernogaBaTeis.

r). OTBETCTBEHHOCTbH 3a BbIJIaHHBIE MOCOOUS HECET KaXK/IbIi CTYyACHT NEPCOHAIBHO.
n). OOpaTUTh BHUMaHUE CTYICHTOB Ha pabOTy C BbIJIAHHBIMU TTOCOOUSIMU B
MHTEpBaJe OrPaHUYECHHOTO BPEMEHHU B ayIUTOPUH (3TO CBSA3aHO KaK C ayJJUTOPHOMN
paboToOM, TaK U C UTOTOBBIMH 3aYETHHIMU TECTAMH).

Pexomenoayuu no pabome c nocoousmu.
BceM cTynenTaM He3aBUCUMO OT MPEJI0KEHHOM 3a7a4u 00paTUTh BHUMAaHHUE Ha!
® AKTyaJbHOCTh NMPUMEHEHMS CTEPOUIHBIX JICKAPCTBEHHBIX MPENapaToB B
COBpPEMEHHOM (papmakoTeparuu, yaydllleHHe KaueCTBa IeJI€BOr0 MPOAYKTa
(CTEneH YUCTOTHI) U BO3MOXKHBIX IKOJIOTHYECKUX MPOOJIEM YTHIN3ALUU
OTXOJIOB ITPOU3BOJICTBA
® PECypChl JI MOJYYEHHS CTEPOU/IHBIX JIEKAPCTBEHHBIX IIPENapaToB
e KiaccuuKamuo MUKPOOHOJOTHUUYECKUX TpaHCchopMaIui

® OCHOBHBIE MUKPOOHOJIOTHYECKUE TIPEBPAIICHHS CTEPOUIOB
e 1poOJeMbl MOSBICHUS MpUMeceH (AMUMEPOB) U UX PEIICHUE
® KOHTPOJIb KaueCTBa Ha MPOU3BOJICTBE (AaHATTUTUUYECKUM U
MUKPOOHOJIOTUYECKUA )
® METO/bI TOJIYUYEHHUSI U OPTaHU3alMsl IPOLIECCOB MOTYUYEHUS TUAPOKOPTU30HA U
IPETHU30JI0HA
® JWCIOJB30BAHUE YNCTHIX KYJIbTYp MUKPOOPTaHU3MOB Il OMOTpaHCcHOpMaIIvi.
[Ipy moxaroroBke OTBETa Ha 3a7adyy MOXHO TaKXe HCIIOJIb30BATh JIEKIMOHHBIH
mMatepuai (6osiee moapoOHO - CM. HIKE).

Bmopoe 3anamue BKio4aeT oOnmii o0beM BpeMeHu 2 yaca 35 MUH. C IEpEphIBOM
15 mun. (2 yaca 20 muH. paboyero BpeMmenu). CTyJEHT NPUXOAUT Ha 3aHATHE C
NOJIPOOHBIM TMPOTOKOJIOM PEIICHHsI TOCTABJICHHBIX 3aJad M TEXHOJOTHYECKUM
o0OoCHOBaHMEM (BCE€ 3alMUCU JOJDKHBI OBITh MPEACTaBIEHbI B TETPaau C
o0o3naueHneM ®UO u Ne rpynmbl Ha OOJOXKKE IJii PErMCTPAllMU BBIIOJHEHUS
3aJjaHus M TTOAMKICH TIPETIOAaBaTeNsl B CIIydae MOJIOKUTEIHHON OLIEHKH paOOThI).
3aHsATHE CTPOUTCS CIICIYIONMM 00pa3oM (XpoHOoKapTa - 2).
11.TTpoBepka roTOBHOCTH K 3alUTe MPEACTABICHHON pabOoThI (HaIMYUE MOIPOOHOTO
KOHCTIEKTa, Tpa(MKu, pUCYHKH, KOMMEHTapHii B aCTIEKTe MOCTABICHHBIX 3a/1a4 U
pewenu#t) 15 muH.
12.3ammTa paboOThl:  KaXIOMY CTYIEHTY JAaeTcid OKOJO 8 MHH. Ha YCTHOE
BBICTYIUICHHE C IUITAHOM 3alUThl (110 BBIOOpPY IpenoAaBarensi - 5 CTyIEHTOB U3

TPYIIIbI)

13.IlepeperB . 15 muH.
14.  TIpomomxeHue 3aUThl padboT (5 CTYACHTOB U3 TPYIIIHI IO BHIOOPY
OPEenoNaBaTesa) e 50 muH.



15.1Toanucanue paboT ¢ OTMETKOM B XypHaiie® (11 CTYJI€HTOB, KOTOPBIE HE
BBICTYIIAJIA C YCTHBIM JTOKJIa10M). OOBSIBICHHE HOBOW TEMBI CIICTYIOIIETO
3aHITHS IS JJOMAIITHEH MOATOTOBKU (IUCK, y4eOHUK, PYyKOBOJCTBO K
MPAKTUICCKAM 3aHATHUSAM 110 (hapMarieBTUICCKOM OMOTEXHOJIOTHH, JICKIIHH )

*Jna noonucanus pabomvl cmyoeHmy HeoOX00UMO NpPedoCmasums 0QOPMIEHHYIO
pabouyio mempadv (bonree nOOpoOHO - CM. HUdCe) U PACUUPEHHBLUL NPOMOKOIL
omeema no 6vlOaHHOU npenodagamenem s3aoave. llpu smom cmyoenm O0oJdHCeH
ObIMb  20MOBLIM  OMEEeMUMb HA 000U B0NPOC NO meme 3AHAMUSA, BKIIOUAs
KOHMPOIbHble 80NPOCHL U pabOUYI0 mempaob.

3.3. Oyenounvle cpeocmea

3.3.1. Bxoonoit konmpons no meme «Cteponibl Kak JeKapcTBeHHbIE CPeACTBA
OMOTEXHOJIOrMYeCKOro MNPOU3BOACTBAY (0ONYCKAemcsa moabKo 00Ut
NPAGUILHBLIL OMEent)

Bapuanr 1

1. B MeaMIIMHCKON MPAKTHKE CTEPOUTHBIE TOPMOHBI OMOTEXHOJIOTUYECKOTO
MIPOM3BOJICTBA MPUMEHSIOTCS KaK JIEKAPCTBEHHBIC CPEICTBA!
a. MPOTUBOBOCHAJIUTEIIbHBIE
0. TUypeTHYECKUE
B. aHA0OJIMYECKHE
I. IPOTUBOPAKOBbHIE
7. BEpHO BCE

2. YxaxuTte MOAU(PHUIIMPOBAHHBIC UCTOYHUKH MPUPOTHBIX COSAUHEHHM,
UCIIOJIb3YEMBIE JUIS ITOTy4YeHust cteponiabix JIC:
a. XOJIECTepUH
0. aprocrepuH
B. aH/IPOCTEHNOH
I. JUOCTEHUH
1. CHTOCTEpUH

3. Bri6epute MUKpOOHOIOTHYECKYIO TpaHC(HOPMALIUIO C YKa3aHUEM
PUMEHSIEMOT0 MUKPOOPTaHU3Ma U COOTBETCTBYIOIICH epMEHTAaTUBHOM
peakiuu, eciu CyOCTpaToOM SBJISETCS - CHTOCTEPHH, a IPOIYKTOM
aHJPOCTEHIMOH WM aHAPOCTAIUEHINOH:
a. Rhizopus nigricans - 11 o ruapokcHIMpOBaHUE
0. Culvalaria lunata - 11 B ruapokcHIUpOBaHHE
B. Streptomyces roseochromogenus - 16 o ruapOKCHIMPOBAaHHE
r. Arthrobacter simplex - 1,2 nerunpupoBanue
1. Mycobacterium vacca - oxucieHre OOKOBOM IIENH CTEpUHA

4. buotpancdopmaiusi CTepoOUIOB - ITO MPOIECC, OCYIIECTBIAEMbIN HanOoee
pEeHTa0eNbHO M KAUECTBEHHO C MOMOIIBIO:
a. MHIUBUAYAIbHBIX (PEPMEHTOB B IpoLiecce TITyOMHHOU epMEeHTaluU
0. MHAMBUAYAIbHBIX (DEPMEHTOB B MPOLIECCE TMOBEPXHOCTHOM (PepMEHTAIINU



B. pacTyImiei Ha cpefie KyJIbTYpol B MpOIlecce MOBEPXHOCTHOUN pepMeHTaINH
T. pacTyIlel Ha cpejie KyJabTypol B IIpoliecce TIyOMHHOW (pepMeHTanmnm
7. BEpHO BCE
5. Ipobnema sddexkTuBHOCTH OMOTpaHCHOPMALIMU CTEPOHUIOB TIPU MOTyUECHUU
JIC B mpoOMBIIUIEHHOM MaciTabe COCTOUT B UX MaJIOil paCTBOPUMOCTH, Ha
YTO MOJKET MOBIHUATH HCIIOIH30BAHHE:
a. BBICOKUX TEeMIIepaTyp
0. 1Byx(a3HbIX cUCTEM
B. OPraHMYECKUX PACTBOPUTENIEH
r. 0y(epHBIX pacTBOPOB
7. PACTBOPUMBIX KOMILJICKCOB

Bapuant 2
1. CTpyKTypHBIE OTIUYHS KOPTHU30Jia (TUIPOKOPTU30HA) OT XOJECTEPUHA B TOM,

4TO TPH:
a. yriiepogHoM atome B 3-em nosnoxenun umeercs =0 rpymnmna u C-4-C-5 —
JIBOMHAS CBSI3b
0. yraepoHoM aTtoMe B 3-eM nosioxkeHun umeercss —OH rpynmna u C-4-C-5 —
JIBOMHAS CBSI3b
B. ipu  C-4- C-5 — aBoiiHas cBs3b U npu C-17— anudaruyeckas O0KoOBas LEMb
r.npu C-5 - C-6 — nBoitHas cBsa3b u nipu C-17 — anudatnyueckast 00koBas
LElb
1. ipu C-17 — anudarudeckass O0koBast 11eTIb

2. BwiOepute MUKPOOHOIOTHYECKYIO TPAHC(OPMAIIUIO C YKa3aHUEM
MPUMEHSIEMOTO MUKPOOPTaHU3Ma U COOTBETCTBYIOIICH (PepMEHTATHBHOM
peaKIuu, eciiu CyOCTpaToOM SIBJISIETCS MPOreCTEPOH, a MPOoayKToM 1 1a
TUPOKCOMPOTEeCTEPOH:
a. Rhizopus nigricans — 11 o ruapoKCHINpPOBaHUE
0. Culvalaria lunata — 11 ruapokcuinpoBaHue
B. Streptomyces roseochromogenus — 16 o ruapoKCHIMpOBAHHE
r. Arthrobacter simplex — 1,2 neruapupoBanue
1. Mycobacterium vacca — okucienne OOKOBOH IIETIH CTEPUHA

3. BriO6epute HanboJiee EIeBbI U TOCTYHBIN UCTOYHUK JJIsl TPOU3BOICTBA
CTEPOUIHBIX TOPMOHOB U3 KJlacca PUTOCTEPUHOB:
a. TUOCTCHHUH
0. coacoiuH
B. CTUTMaCTEepUH
T. CATOCTEPUH
1. 9prOCTePUH

4. DddexTuBHas bmorpanchopmalys MPOUCXOJUT TOJIBKO B ClIydae
UCITIOJIb30BAHUSL:
a. CTaJIu aKTUBHOTO POCTA KYJIBTYPHI



0. cTaanu CTaOMIBHOTO POCTA KYJIBTYPBI
B. CTQJIMY HACBIIICHUSA MUTATEIbHON CPENON COCTABISIONIMMHU €€
KOMIIOHEHTaMH
T. HOBBIIICHUSI PACTBOPUMOCTH CyOCTpaTa
1. MouduKaIuii cyocTpaTa M TOBBIIICHUS CEJICKTUBHOCTH
MHUKpOOpraHu3Ma-TpaHchopmaTopa
5. Brigenenue nmpoaykra TpaHchopMallii THIPOKOPTH30HA COCTOUT U3
MOCJIEOBATEIIBHBIX CTAIUI:
a. OYUCTKA, (PUIBTPOBAHKE, SKCTPAKITHS, CETIapaIIHsl.
0. cemaparus, SKCTpakuus, GUIbTPOBAHUE, OUHUCTKA
B. DKCTPaKIIHsI, cermaparys, GuiIbTpoBaHUE, OUMUCTKA
r. pUIBTPOBAHUE, CeMApALIMs, IKCTPAKIIUS, OUHCTKA
JI. cenapariys, SKCTPaKIKs, OYUCTKa, (DUIbTPOBAHHE

Bapuanr 3
1. OTnuuuTensHON 0COOEHHOCTHIO CTPOEHUSI KOPTUKOCTEPOUIOB SIBIISIETCS:

a. HAJIMYKE KUCIOPOIHOM IPYIIIBI y 3-€T0 YIIEPOJIHOrO aToMa

0. HaM4Ke KUCIOPOAHOM Ipynnsl y 11-oro yriepoaHoro aroma

B. HAJIMYUE JIBOWHOM CBI3U B nojoxkeHun C-4 -- C-5

I. HAJIW4HE IBOWHOM CBsA3U B mooxkenuu C-5-- C-6

1. HAJIMYUE THIPOKCU3AMEIIICHHOMN alleTHiIbHOM rpytisl npu C-17.

2. BwiOepute MUKPOOHOIOTHYECKYIO TPAaHCHOPMAIINIO C YKa3aHUEM
MPUMEHSEMOTO MUKPOOPTraHU3Ma U COOTBETCTBYIOIIECH (PepMEHTATUBHOM
peaKInu, eciiu cyocTpaToM siBisieTcs BemecTBo  S. Peiixmreiina, a
MPOTYKTOM — THAPOKOPTHU3OH:

a. Rhizopus nigricans - 1la rugpokcuiMpoBaHue

0. Mycobacterium vaca - okwucieHue OOKOBOM IIENH CTEpUHA
B. Streptomyces roseochromogenus - 16 o. THIPOKCHIMPOBAHUE
r. Culvalaria lunata - 11B ruapokcuIupoBaHue

1. Arthrobacter simplex - 1,2 neruapupoBanue

3. ITlpomecc dhepMeHTaTHBHOTO TIpEBpallieHus BelecTBa S. Peliximreiina B
THJIPOKOPTH30H MOXKHO ClieaTh 0oJiee peHTaOeIbHBIM B IPOU3BOJICTBE, €CIIH:
a. CTa0UIIM3UPOBATH MPOCTPAHCTBEHHYIO KOH(UTypaluio cyocTpaTa
0. UCTIONB30BaTh KYJIBTYPhl MUKPOOPTAaHU3MOB B aKTUBHOM (haze pocrta
B. UCIOJIb30BAaTh MUKPOOPTaHU3MBI B CTAOMIIBHON  (haze pocTa
T. UCTIOJIB30BaTh MIUPOKYIO CYOCTpPaTHYIO CIEIIUUIHOCTh MUKPOOPTaHU3MOB-
TpaHchOpMaTOPOB
JI. ICTIONIb30BaTh Y3KYIO CyOCTpaTHYIO CEIU(UIHOCTH MUKPOOPTAHHU3MOB-
TparchopmMaTopoB

4. Hanmuaue rMApOKCHIBHBIX TPYIIT 00YCIOBIMBACT (PU3NOTOTHIECKYIO
AKTUBHOCTH OOJIBIIIMHCTBA TOPMOHAIILHBIX CTEPOHIHBIX MPETapaToB, €CIINA ATO
COOTBETCTBYET OINpPEACICHHOMY TOJIOKEHUIO B CTPYKTYpE CTEPOUaa;



a.C-5
0. C-6
B. C-11
r. C-14
. C-21
5. Hawmbonee mepcrieKTHBHBIM HAMPABIICHUEM JUISI CHIDKCHHS C€0CCTOMMOCTH H
MOBBIIICHUS Ka4eCTBa IIEJICBOTO MPOIYKTa B OMOKATAIN3E SBIISCTCS
a. XUMHYecKast MoauduKaIus cyocrpara
0. IOBBIIICHUE CEIEKTUBHOCTH MUKPOOPTraHu3Ma-Tpanchopmaropa
B. TIOBBIIIICHUE PACTBOPUMOCTH CTEPHHOB
T. HHIYIIUPOBAHUE PACTYIIECH KYJIbTypPhI
7. AMMOOMITH3AIIHSI )KUBBIX KJIETOK MUKpOOpTraHu3Ma-TpanchopmaTtopa

Bapuant 4
1. B pe3ynbTate MUKPOOHUOJIOTHYECKOM TpaHchopMaIuu MpOrUCXOIUT:

a. UI3MEHEHHE MOJIEKYJISIPHOM MacCchl TpaHCHOPMUPYEMOTO BEIleCTBa
0. 3MEHEHNEe aKTUBHOCTH (HEPMEHTOB
B. U3BMCHCHHUE MOJIEKYJISIPHOU CTPYKTYPBI
T. CHHTE3 MOJIEKYII «de NoVOy
. peaKIus KOMIIJIEKCOOOpa30BaHUS
2. Bwibepute MUKPOOHOIOTHYECKYIO TPAHC(OPMAIIUIO C YKa3aHUEM
MPUMEHSEMOTO MUKPOOPTraHU3Ma U COOTBETCTBYIOIIEH (PepMEHTATUBHOM
peaKIu, eciiu CyOCTpaTOM SBIISIETCS] TUIPOKOPTU30H, a MPOAYKTOM —
MIPETHU30JIOH:
a. Rhizopus nigricans - 11a ruapokcunupoBaHue
0. Culvalaria lunata - 11 rugpoxcuarpoBaHue
B. Streptomyces roseochromogenus - 16 o ruapoKCHUIHPOBaHHE
r. Arthrobacter simplex - 1,2 neruapupoBanue
a. Mycobacterium vacca - okucieHrne OOKOBOM LIEMH CTEpUHA
3. Ilpu momydennn rugpoKOPTU30HA U3 BemecTBa S. Peiixmreiina
ruApokcuiupoBanue B 11-f momgoxkeHnn He COMPOBOXKIACTCS 0Opa30BaHUEM
MOOOYHBIX MUHOPHBIX MPOAYKTOB (THAPOKCUIIPOU3BOIHBIX SITUMEPOB) 32 CUET
THIPOKCUIUPOBAHUS B TIOJIOKCHUH
a. lla
0. 14a
B. 33
r.6p
. 17a
4. TlpemmymiecTBa UMMOOHMIN3AINN KIETOK MUKPOOpPTraHU3Ma-Tpanchopmaropa
- 3TO:
a. 0oJiee BhICOKasi aKTUBHOCTH (JEPMEHTOB
0. cTaOMIBPHOCTH MPOIIECcCca, aBTOMATH3AITUS



B. YMCHBIIICHUE 3aTPaT Ha OYKMCTKY II€JIEBOTO MPOIYKTa
T. JUTUTENbHOE (DYHKIIMOHUPOBAHUE TOJU(EPMEHTHBIX CUCTEM U
pereneparus KopakTopos
7. BEPHO BCE
5. Vkaxure, kakue JIC MOXHO MOTy4uTh U3 aHapocTeHauoHa (AJl) ¢ momoiibio
XUMHUYECKUX MOIUDUKAITII:
a. TECTOCTEPOH
0. METHJITECTOCTEPOH
B. OKCHUITPOTECTEPOH
T. CIIUPOHOJIAKTOH
1. BEPHO BCE

Ilpumeuanue: ecnu cmyodenm nponyckaem I-oe 3amamue - 6XOOHOU KOHMPOIb
3amensiemcsi HA ~ MHO20MECMOBbI  KOHMPOIb ¢  Nnocieoyiouel  gvloayel
CUMYAYUOHHOU — 3a0a4u  (NpU  NOJIONCUMETbHOU  OYeHKe  dMUX  60NPOCO8
npenooasameem).

3.3.2. Humepaxkmuenwlii hopmam KoHmaxma npenooaeamensi U CHYOeHMOE C
npeonodcenuemM CRUCKA 60NPOCO8 U KOPOMKUX Omeemoe no uzyyaemou meme (1-
2 mumn).

Cnucku 80npoco8 HAX00Amcs HA pykax cmyoeHmos. Kaowowiti cmyoenm 3adaem
gonpoc opyeomy cmyoeumy. B ciyuae 3ampyonenuti ¢ omeemom, Ha OaHHbILL 8ONPOC
Modxcem — omeeuamsb — a0Oou  Opyeou  cmyoeum. Omeem  oyeHusaemcs
npenooasamesniem U HOCUMCS 8 CYMMY 00ujell OYeHKU No NPeoloNCeHHOU meMme.

[TonsiTHEe MUKPOOHOTOTUYECKUX TpaHCHOpMAITUH.

[Tpuniun knaccudukaum MUKPOOHOIOTUYECKUX TPAHC(HOPMAIIUIA.
OcHOBHBIE peaKIIMi MUKPOOHUOIOTHYECKUX TpaHCchopMaIui.

OcHoBanue (CkeeT) 00JIBIIOro Kiacca CTEPOUIOB.

Pecypcol cTepuHOB (2 Ki1acca).

. 300CTEpUHBI.

OtBet. CTEpUHBI KHUBOTHBIX KJIETOK.

7. Campblil U3BECTHBIN 300CTEPHH.

8. ®durocrepuHsl.

9. ®wuroctepunsl B buotexnosoruu JIC. [Ipumepsr.

10. IIpobnema mcmob30BaHUs XOJECTEPUHA KaK pecypca B Ouotexnonoruu JIC.
11. TIpobGnema ucrnosnb3oBaHus GUTOCTEPUHOB Kak pecypca B Ouorexunomnoruu JIC.
12. CuHOHMM KOpPTH307A.

13. CunHTeTHYeCKHEe aHAJIOTH KOPTU30JIa.

14. YHUKaNIBHOCTH TEPANICBTUYECKUX CBOMCTB KOPTH30JIa U €r0 aHAJIOTOB.

15. Cnemnudurka XMUMHUYECKOTO CTPOCHHS KOPTU30HA.

16. Cnenudurka XMUMHYECKOTO CTPOCHUS THIPOKOPTU30HA.

17. Tlpoaykt 6uotpanchopmanmu npu 11B- ruapoKCUIMPOBAHUH BEIIECTBA S
mukpoopranusmom Curvularia lanata.

18. TIpoaykt 6uotpanchopmanmu npu 1,2-aeruapupoBaHUNA THIPOKOPTHU3OHA
mukpoopranuzmom Arthrobacter simplex.

ook wnE



19. TIpoaykt 6uotpanchopManmu - CHTOCTEpUHA C OTHIETIIIEHHEM OOKOBOM I1enu
mukpoopranuzmom Mycobacterium vacca.

20. JIC - mpomykThl 6buoTpanchopmanmu anapocteHanona (AJl).

21. KiroueBoe BEIIeCTBO B CHHTE3€ THAPOKOPTU30HA, KOPTU30HA U TPETHU30JIOHA
22. Tlpoayxt OuoTtpanchopmanuu BemiectBa S. PeiixmiteiiHa.

23. buorpancdopmanysi THAPOKOPTU30HA B MPEAHUIOIOH OCYIIECTBISIETCS
KyJIbTYpaMHu:

24. Tlpu 6uotpancdopmanuu crepouoB mrammom Corynebacterium mediolanum
COXpaHseTCs LEIOCTHOCTh:

25. [ToGouHbBIE TPOAYKTHI THAPOKCUIMPOBAHUS B TTOJIOKEeHHM 144, 6 B B
cMecu ¢ 113 Ha3bIBarOTCA:

26. CHmxeHue KauecTBa T’UAPOKOPTH30HA 00yClIaBIMBAET HATMYHE:

27. DuU3MoIIOrMuecKyr0 aKTUBHOCTh THAPOKOPTU30HA 00YCIABIMBAET HATTUYHE
TUAPOKCUIILHOM TPYIIIHI B:

28. YcwieHHe aKTUBHOCTH W CHIDKEHHE MTOOOYHBIX 3(Q¢dEKTOB y MPEIHNU30JI0HA B
OTJIMYKE OT THAPOKOPTHU30HA OOYCIOBICHO MOSIBICHUEM B €r0 CTPYKTYpE:

29. Kakwue ¢pepMeHTHI 007a7aI0T CaMO# IMMUPOKOI CyOCTpaTHON CIIen(PHIHOCTHIO?
30. Hwuskas mpou3BOAUTENHHOCTD (DEPMEHTALINN CTEPOUIOB SBIISETCS:

31. Peakuuu ruipOKCHIIMPOBAHUS YAIIIE BCETO OCYIIIECTBIISIOT:

32. Peaknmu IeruapoOTCHU3AIMN CTEPOUIOB C 00pa30BaHUEM JBOWHOM CBS3H
OCYIIIECTBIISIOT:

33. Peaxkuus, nexaiasi B OCHOBE MOJYYSHUS TIPEIHU30JI0HA U3 THIPOKOPTHU30HA:
34. OxwucneHue TUIPOKCUIBLHOM IPYIIIBI B KETOTPYIITY OCYIIIECTBIISIOT:

35. MukpoOHOIOrH4ecKuit KOHTPOJIb OCYIIECTBIISIETCS TOJBKO HA CTAIUH:

36. Craausi aHATUTUYECKOTO KOHTPOJISI OCYIIIECTBIISAETCS:

37. Tlytu uHTeHCU(PUKAIIMYA MUKPOOHOIOTUYECKHUX TPAHCHOPMAIIHIA.

38. dusznyeckue METOAbI MOBBIIMICHUS] PACTBOPUMOCTH CTEPOUJIOB.

39. Xumu4ecKkrne MeTO/Ibl TOBBIIICHUS PACTBOPUMOCTH CTEPOUIOB.

40. TIpemmymiecTBa OMOTEXHOJIOTHH B TIOJYYCHUH CTEPOHIHBIX MPENapaToB.

3.3.3. Bapuanmwvt cumyauuoHHulX 3a0ai4 NO OUOMEXHOI02UU CHEPOUOOE KAaAK
J1eKapcmeeHHbIX cpeocme OuomexHo102u1ecKo2o npouseoocmea 8
coomeencmeuu ¢ mpedosaHuAMu apmayesmuueckozo pblHKaA.

Cmyoenmul 0012ICHbL YMemb aKmyaiu3uposams a0y 3a0ady u3 Huxice

npeoCcmasieHHbIX, Onpeoeiums nPoodaeMbl U HAUMU ONMUMAIbHbLE U
apeymenmupoeanuvle peuwieHus. Bce smo 3anucvieaemces 6 npomoxon 0t 3auumaol
JUOO0 Kax evlcmynjieHue, 1ubo Kak cobecedosanue ¢ npenooasameiem.

3amaua 1.

Onpenenure CylHOCTh MUKPOOHOJIOTUYECKON TpaHCHOpMalui OpraHUuYECKUX
COEJIMHEHU U aKTyaJbHOCTH (MOTPEOHOCTH (hapMaleBTUUECKOTO PHIHKA)
MUKPOOHOJIOTUYECKOM TpaHCPOpMAIIK CTEPOUTHBIX coeAMHEHUN. CBsI3b
OMOJOrMYECKON aKTUBHOCTH CTEPOUIOB C X CTPOCHHUEM.

3amaua 2.



OxapakTepu3yiTe NPUPOJHBbIE CTEPUHBI KAK ChIPbE JIJISl OJTYUYESHUSI LICHHBIX
JIEKaApCTBEHHBIX CPEJICTB.

3amaya 3.

TexHOMOTHYECKHE PEKOMEHIAITNH TI0 UCTIOIh30BaHUIO MOIA(DUIIMPOBAHHBIX
CTEpOHJIOB KaK CyOCTpaToOB IS MPOBEICHUSI COOTBETCTBYIOIIUX IIeTICHAPABICHHBIX
ouotpanchopmaIuu.

3amaua 4.

TexHOMOTHYECKHE PEKOMEH AN OTHOCUTEIHHO TPEOOBAHMH K
MHUKpOOpraHu3MaM-TpaHc(hopmMaTopaM B MPOMBIIIIICHHOM ITPOU3BOJICTBE
CTEPOUIHBIX TOPMOHOB.

3amauya 5.

OnuiurTe MUKPOOHOJIOTHYECKOE THIPOKCUIIMPOBAHNE, KaK Hanbosiee BaKHbIA U
YacTO MPUMEHAEMbI METO/I B MMOJYYEHUU TOPMOHAIBHBIX CTEPOUAHBIX IPEMAPATOB.
Onpenenure BO3MOXXHBINA TUI (hepMEHTALUU.

3anayva 6.

OnuimrTe MUKpOOHOJIOrHYecKre TpaHCc(hOopMaIuH IIPH MOTYUSHUH MPETHU30JI0HA.
Omnpenenute cnenuuKy MpoBeeHUs OMOKaTaInu3a B IOATOTOBUTEIBHBIX
OCHOBHBIX CTAJIHSIX.

3agauva 7.
Kak pemaercs npo0iaema HU3KOM MPOU3BOAUTENBHOCTH (hepMEHTAlUi, HECMOTPS
Ha BBICOKHI MPOLICHTHBIM BBIXOJ MO CyOcTpaty?

3amaua 8.
CpaBHuTEIbHAS XapaKTEPUCTUKA XOJIECTEPHHA, S)PrOCTEPHUHA, CTUTMACTEPHHA U [3-
CUTOCTEpPHHA, KaK MPUPOIHBIX CTEpUHOB i monyuenus JIC.

3amauda 9.
OcCHOBHBIE ITyTH OMOCUHTE3a CTEPOUIHBIX TOPMOHOB U3 XOJIECTEPHHA Uepes

OCHOBHOM IIPOMEKYTOYHBIN IPOIYKT — IIPETHEHOJIOH.

3amaua 10.
Jleruaporenesaiys CTEpOMI0B 1 MUKPOOPTaHU3MBI-TPaHC(HOPMATOPHI.

3amaua 11.
[TonyueHue npeIHU30JI0HA U3 KOPTHU30HA.

3amaua 12.



IMuaponus a¢gupor crepouioB. OTierieHrne OOKOBBIX LIETIEH CTEPOUJIOB €
COXpPAHEHHEM CTEPOUJIHOTO CKEJIETaA.

3amaua 13.
KoHcTpykius anmapaToB j1st TpoBeIeHUs (PepMEHTAIIMOHHBIX MPOIIECCOB MPHU
MOJIYYCHUH CTCPOHUIOB.

3agaua 14.
[Tpo6rieMbl cTepuiIn3aiy B OpraHU3aluy mpoiecca OnoTpaHcGopmarimii.

3amaua 15.
TexHOoIOTHYECKHE YCIOBHSI MPOBEACHUS OMOTpaHC(OpMAITIN CTEPUHOB.

3anaua 16.
[Tpo6sieMbl MEKPOOHOJIOTHYECKOTO KOHTPOJIS TIPU TpaHCHOpPMaIIUA CTEPUHOB.

3angava 17.
Cramuu BBIICIICHUS U OYUCTKU CTEPOUIHBIX TIPETApaTOB MOCIIC 3aBEPIICHUS
TpaHchopMaiuu.

3agaua 18.

Crneunduka BbIpaliuBaHus TpaHCHOPMUPYIOMIHNX KYJIbTYp U crieruduka nporecca
TpaHchOpMaIN C MUHIMHU3aIIUe BO3MOXKHOCTH 3arpsi3HEHUs TOCTOPOHHEHN
MUKPO(hIOpOH.

3amgaya 19.
[IprMep MPOMBIIIICHHOTO UCIIOJIH30BAHUS MUKPOOHUOJIOTHUSCKUX TpaHCchopMaIuii
P TIOJTYYSCHUH THIPOKOPTH30HA U3 BEIECTBA S.

3agada 20.

[Tpumep MPOMBIIIJICHHOTO UCTIONB30BaHUS MUKPOOHOJIOTHICCKUX TPAHCHOPMAIIHIA
IIPY TIOJTYYEHUH TTPEAHU30JIOHA U3 THAPOKOPTH30HA. CXeMa IeTuapupOBaHUs
MHUKPOKPHUCTAUTMYECKOTO THAPOKOPTU3OHA.

3agaua 21.
[TyTn nHTEHCUPUKAIIME MUKPOOHUOJIOTHYECKUX TpaHChHOPMAITHii C IIENIbIO
MOBBINICHUS KAa4eCTBA M PEHTA0CIHbHOCTH MTPOU3BOICTRA.

3amaua 22.
MuHOpHBIE KOMITOHEHTHI (AITUMEPHI), Kak MPUMECH TIpu OMoTpaHchopmaluu
BEIIIECTBA S C UCIOJIB30BAHUEM PA3TMYHBIX OMOOOBEKTOB.



*IIpedcmaenentvie 3a0auu paccmampusaromcs KaK npoobaemamuxa
OUOMEXHOI02UYeCK020 — Npoyecca Npou3eo0Cmea  CMEepPOUOHbIX 20PMOHO8 8
coomeemcmeuy ¢ mpebosaHusMU  papmayesmuiecko2o pulHKa U 8b10aAl0mcs
KAXCOOMY CMYOeHmy HA — 8HeayOUMOPHYI0 CAMOCMOAMENbHYI0 pabomy 8 KoHye
nepeoco  JIeKYUOHHO-CEMUHAPCKO20  3auaAmusi Ol  NO020MO6KU K  3auyume
NOJYYEeHHO20 3A0AHUSL HA 8MOPOM 3auamuu. Bpems 3awumol kaxcoozo cmyoenma
10-15 mun. 6 npucymcmeuu npenooasameneil nepeo 2pynnou 6 J102udecKou
NOCAe008aMeNbHOCIU NPEOCMABNIeHHbIX 3a0ay — NpU HAIUYUU — PACUUPEHHO2O
KOHCneKkma no 0aHHou 3adade 8 pabouell mempaou 0 NOJYYEHUsl 3a4ema 8 Clyyae
Y0081em8OpUMenbHOl OYEeHKU.

3.3.4. Pekomenoyemasn (hopma npomokKo.ia no peuwieHuro npaKmudecKux 3a0au

1. Hazeanue memoi

2.5. CymHoCTb BOIpoca.

2.6. AKTyaJIbHOCTb TE€MBI.

2.7. AHanu3 CyIIeCTBYIOMIUX TPOOIIeM.

3. Ileneswvie 3a0auu no pewienuro npoodaem 6 wacmu:

3.1. Cneuughuka pecypcos ouomexnonozuueckozo npouzeoocmea JIC u bAB.

3.1.1. mouck u oT60p OMOOOHEKTOB (CKPUHHHT)

3.1.2. TpeGoBaHUs MPOU3BOACTBA K MTPOMBIITUICHHOMY IIITAMMY

3.1.3. BO3MOXHOCTH MOTYUYEHHUS MTPOMBIIIUICHHOTO IITaMMa B JJaAOOpaTOpun

3.1.4. BO3BMOXHOCTH UACHTU(UKALIUN TTPOAYIIEHTOB

3.1.5. mpoGaemMbl XpaHEHHs MPOTYIIEHTOB

3.2. Ocobennocmu 6uomexHo102u"ecKo20 npoyecca (buocunmesa uiu
ouoxamanuza) 6 npomvluiieHHoOM npouszeoocmee JIC.

3.2.1. HOArOoTOBUTEBHBIE CTAANU OMOCUHTE3A MJIM OMOKaTajlIn3a

3.2.2. OCHOBHBIE CTaJANHM OMOCUHTE3a WU OMOoKaTaIn3a

3.2.3. pexxuMbl (hepMEHTAIMOHHBIX TPOIECCOB B CPABHUTEIILHOM aHAIIN3E

3.2.4. ynpapnenue (pepMEeHTAIMOHHBIMH MPOIECCaMU

3.3. Ouyenka Kkauecmea u Koaiuvecmea KOHEUHO20 NPOOYKmMa
(penmaoenvHocms)

3.4. BozmoscHocmu nosvluieHUsA Kauecmed 1eie6020 npooyKma u
penmabenbHocmu OUOMeExXHO102UUeCK020 RPOU3800CHEA.

3aknrouenue (6v1600vl) 6 hopmame pesrome.

3.3.5. Pexkomenodyemulii hopmam paboueii mempaou no HANUCAHUIO NPOMOKONA
cmyoenmamu.

MunucrepcTBo 3apaBooxpaneHus Poccuiickoin @enepannu
ITepBbiii MOCKOBCKMI rOCYIApCTBEHHBIN MEAULIIMHCKAN YHUBEPCUTET UMEeHU .M.
CeuenoBa (CeueHOBCKUM YHUBEPCUTET)
HAVYYHO-TEXHOJIOT MYECKUI ITAPK BUIOMEJIULIMHEI
MHCTUTYT TPAHCJIAIIMOHHON MEJUIMHBI 1 BUIOTEXHOJIOI MU



Kadenpa 6uorexnomoruu
Pabouasi Terpaab no teme: CTepouabl Kak JJeKapCcTBEHHbIE CPeACTBA
OMOTEeXHOJIOrHYeCKOro NMpPOu3BOACTBA

BBINONMHUIT ====--======mmmmmmm oo oo
[IpenonaBaTeip --===============n=mmmmmcmoceooee

3.3.6. Teopemuueckasn yacmep (¢ pamkax eHeayoumopHoi padoomaot)
1. [IpuMeHeHre CTepOUTHBIX MPENapaToB B MEAUIIMHE.

2. CpaBHUTENbHBINA aHATN3 HanOoJIee IEHHBIX KOPTUKOCTEPOUIOB, IPOrECTOTECHOB,
ACTPOr€HOB M aHJIPOTE€HOB IO XUMUYECKON CTPYKTYPE U MCIOJIB30BAHMIO.

3. 3HaueHue OuoTpaHchopMalvK Ha TPUMEPE MOJTyUEHU KOPTU3OHA.

4. Pecypchl, UCNIONB3YyEMBIE B IPOU3BOJICTBE TOPMOHAIBHBIX MIPEMAPATOB
CTEPOUTHOU CTPYKTYPBHI.

5. Cxema nonyuenus anapocrenauona (Al) u annpocranuenauona (A1) uz
CUTOCTEpUHA. METOobl BbIIEICHHUS], aHATUTUYECKOTO KOHTPOJIS U IPUMEPDI
MOJIy4aeMbIX TIPErapaToB AJid Tepanuu.

6. IIpuBenuTe npruMepsl TpaHcHOpMaLIUU CTEPOUIOB PA3HBIMU TPYTIIIAMU
MUKpPOOPraHU3MOB (IpUObI U PUKOMULIETHI, OAKTEPUATIbHBIE KYJIbTYPbI).

7. IloBbIienne 3pPeKTUBHOCTU (PEPMEHTALMOHHBIX MTPOLIECCOB MPU MOJTYYECHHUH
CTEPOUIHBIX MPEMApPaTOB.

7. BemectBo S.PeiiximTeiiHa Kak HCTOYHUK MOJYYSHUSI TOPMOHAJIBHBIX MpPEnapaToB
CTEPOUIHOU CTPYKTYPBHI.

8. UmMoOmm3aus, Kak HCTOYHUK MOBBIICHUS 2((HEKTUBHOCTH
onoTpaHchopmMaIii Ha MPUMEPE CTEPOUTHBIX COCTUHEHUM.

3.3.7. Ilpakmuueckasn ywacmo (6 pamkax ayoumopHoi padoonvt)
1. [IpuBeauTe XapaKTEPUCTUKY MTPUPOTHBIX CTEPUHOB B CPABHECHUH X XUMUYICCKUX

CTPYKTYD.

2. [IpuBenute HanboJIEE ONTUMAIIBHBIE MUKPOOHUOJIOTHYECKHE TPaHCHOPMALIUU
CTEPOUIOB, UMEIOLIUE MPOMBIIIEHHOE 3HAYEHUE.

3. IlpuBenuTe mprUMep UCIIOIB30BAHUS MOAU(PUIIMPOBAHHOTO CTEPONIA KAK
cyOcTpara aJisl HOJIyYeHUs TUIPOKOPTHU30HA.

4. TlpuBenute BO3MOKHOCTH CTUMYJISILIUKA POCTA TPAHCHOPMUPYIOIIUX IITAMMOB.
5. Onpeaenute BO3MOKHOCTH MUKPOOHOIOTHYECKOTO KOHTPOJIS HA CTaAuU
BbIpAIlIUBaHUS TPAHCPOPMUPYIOIIECH KYJIbTYPBHI.

6. MeTo/bl OUMCTKH CTEPOUIOB KaK JIEKaPCTBEHHBIX MPENapaToB.

7. Mepbl ipeoxpaHeHus TpaHC(HOPMaAITMOHHOM Cpeibl OT 3arpsS3HEHUS
MOCTOPOHHEN MUKPO(DIOPOH.

8. TexHonornyeckas cxema noJly4eHHs! THIPOKOPTHU30HA (KOPTU30JIA) IO CTAIUSAM.



9. TexHosornyeckas cxema IoJIy4eHus IPEIHU30JI0Ha U3 THIAPOKOPTU30HA 110
CTaIUsIM.
10. Ilytn naTeHCH(UKAIIMY MUKPOOHUOIOTUYECKUX TpaHCPOpMaIHii.

3.3.8. Komumponwvuvie eonpocvt 0aa 3auiumel memovt  «CTeponabl Kak
JIEKAPCTBEHHbIE CPEACTBA OMOTEXHOJIOTNYECKOr0 MPOU3BOACTBA)

1. CymHOCTh MUKPOOHOJIOTHYECKUX TPaHC(HOPMALIUK U OCHOBHBIE IIPEICTABUTENN
CTEpOMIHBIX IIPENapaToB Ha (papMaleBTUYECKOM PBIHKE.

2. CBs13p OMOJOTMYECKON aKTUBHOCTH KOPTUKOCTEPOUIOB U UX CTPYKTYPHI.

3. Pecypcsl (mpupoiHbie 1 MOIU(UIIMPOBAHHEIE).

4. CpaBHEHUE 300CTEPUHOB U (DUTOCTEPUHOB B YACTU UX CTPYKTYPHI U BOZMOXKHOCTH
UCITI0JIb30BaHUs B OMoTexHonoruu noiyuenus JIC.

5. Ucnonb3oBanue (hepMEHTATUBHBIX PEAKIIMI C yUETOM MOJTYUYEHHUS LEIEBOTO
IPOJYKTA.

6. Mukpoopranu3Msl — TpaHc(hOpMaTopbl, TPeOOBAaHUS K HUM U IIPUMEPHI
UCITOJI30BAHUS.

7. Cnenuduka mpou3BOJCTBa KOPTUKOCTEPOUJOB B OPraHU3alUH TEXHOJIOTHYECKOTO
nporecca.

8. Crienuguka mpon3BOJACTBA B KOHTPOJIE KA4eCTBA LIEJIEBOTO MPOIYKTa.

9. IlpenBapuTenbHbie 1 OCHOBHBIE CTAANH OMOTEXHOJIOTHIECKOTO MPOU3BOICTBA
CTEPOUIHBIX IIPEMAPATOB.

10. IlyTu noBbIIIeHNs KaueCTBa U peHTa0eIbHOCTH POU3BOCTBA CTEPOUTHBIX
IIpenaparos.

3.4. PexomeHnoyemble uH(oOpMayuoHHbIe MaAmMeEPUibl

Jlexyus «llonyuenue 1ekapcmeeHHbIX CpeOCms Ha OCHO8e ODUOMPAHCHoOpMayuU
CMepPOUOHBIX COCOUHEHULLY

[1man.

1. BO3MOXHOCTH HCIOJB30BaHUS MUKPOOPraHM3MOB B CO3JaHUM JIEKAPCTBEHHBIX
CPEACTB CTEPOUTHON CTPYKTYPHI.

2. Kparkast uctopuyeckast cripaBka o pa3BUTHIO TpaHC(POPMALIUKA CTEPOUIOB.

3. OCHOBHBIE CTEPOUIHBIE MTPEMIAPATHI.

3.1. CtpykTypa CTepOUAHBIX MIPENapaToB.

3.2. CoIpbe 151 TOTYUYEHUS CTEPOUTHBIX TOPMOHOB.

3.3. Ilytu 6uocuHTE3a CTEPOUTHBIX TOPMOHOB B OPTaHU3MeE (XOJIECTEPUH).

3.4.  OcHOBHbBIE  MHUKPOOMOJOTHUYECKHE  TpaHC(OpMallMM  CTEPOUIOB B
POMBIIIIEHHOCTH.

4. Ilytu nanbHeuIIero pa3BUTUs MUKpOOMOJIOTUYECKON TpaHC(OpPMALIUKA CTEPOUJIOB.



[IpuMeHeHre MHKpPOOPTaHU3MOB B OOJACTH CHUHTE3a JIEKAPCTBEHHBIX CPEACTB
MO>KHO Pa3JeIUTh HA 1BA HAIIPABJICHUS:

1. IlosHbII OMOCHMHTE3 MHUKPOOPTaHM3MaMU OHOJOTMYECKH AKTHUBHBIX BEILECTB
(aHTUOMOTUKOB, BUTAMUHOB, (EPMEHTOB, CTEPHUHOB, AMUHOKHUCIOT M JPYTUX
BEIIICCTB).

2. Mukpobuonornyeckue TpaHcPOpMallMK, COCTOSIIIME U3 MepeMeKaroUXCs
MEXIy COOOM OTHENbHBIX XUMHUYECKUX M MHUKPOOUOJIOTMYECKUX CTaJUi B 0OIIEM
CUHTE3€ JIEKapCTBEHHBIX CPE/ICTB.

[IpenmyiecTBa HUCHONB30BaHUS MHKPOOPTaHU3MOB B OHOCHUHTE3€ TMepea
TOHKUM OPraHUYECKUM CHHTE30M B CO3/IaHHH JIEKAPCTBEHHBIX:
® 3HAYUTEJBHO YIPOLIAETCS CHHTE3 JIEKAPCTBEHHBIX CPEACTB 3a CUET YMEHBILICHUS
KOJIM4€eCTBa CTaAuN
® [IOSBISETCA BO3MOXXHOCTbh OCYLIECTBJICHHUS TE€X PEAKLM, KOTOPBIE JTOCTATOYHO
TPYJHBI WJIA BOOOIIIE HE OCYIIECTBUMBI XUMHUYECKUM CHHTE30M
® MPOAYKTHI OMOCHHTE3A MOTyYaroTCs 00jiee YUCThIe, 0€3 MOOOYHBIX MpUMEceit
® OCYIIECTBJICHUE PEHTA0EIBbHOTO0  IMPOMBIIIJIEHHOIO CHUHTE3a JIEKapCTBEHHBIX
CPEIICTB B LIEJIOM U, B YaCTHOCTH, CTEPOUIHBIX TOPMOHOB (IIPUMEP MPOMBIIIIIEHHOTO
CUHTE3A TUAPOKOPTHU30HA, MIPETHU30JIOHA, J€KCaMeTa30Ha, KCTaTH,
OCYUIECTBJIEHHOTO TOJBKO IOCJE pa3pabOTKU MHKPOOMOJIOTMYECKUX CIOCOOOB UX
MOJIYYECHHUS]).

CeronHss mOTpeOHOCTH B CTEPOMIHBIX Ipenaparax HpojoipkaeT pactu. Kak
W3BECTHO, BBILIEIEPEUNCIECHHBIE MPENApPaThl MHUPOKO NPUMEHSIOTCS MPU JICYEHUU
TSOKEJIBIX ~PEBMATUYECKUX 3a00jIeBaHM, OpOHXMANBbHOM AacTMbI, Pa3JIMYHbBIX
BOCHAJIMTENBHBIX MTPOLIECCOB U XPOHUUECKUX KOXKHBIX 3a00JI€BaHU.

HyxHO oOTMeTUTh, YTO OOJIBIIMHCTBO TMPOIECCOB MHUKPOOMOJIOTrUYECKON
TpaHcopMaIu MPUBOJUT K HE3HAYUTEIHHOM MepecTpoiike MOJIEKYJbl cyOcTpara.
Ota TpaHcpopMalMs MOXKET OCYIIECTBIATHCS OJHUM WJIH  HECKOJIbKUMH
dbepmenTamu. B Hacrosmiee BpeMs NMpUHATA KilacCUPUKALKUI MUKPOOHUOIOTHUECKUX
TpaHcopMalMii MO TUIy BO3HUKHOBEHHUS WJIM OTILICIUIEHHUS (PYHKIIMOHAIbHBIX
rpyni.

K ocHOBHBIM nporieccaMm MUKPOOHOJIOTUYECKOM TpaHC(POpMAIIK OTHOCATCS:
OKHCJIEHUE, BOCCTAHOBJICHUE, TUAPOJIN3, JETUIPUPOBAHHE, AeKapOOKCUIMPOBAHHE,
JI€3aMUHUPOBaHNE, 00pa30BaHKE TNIMKO3UIOB, METHUJIMPOBAHUE, AallETUIMPOBAHUE U
JIpYTUE peaKIuu.

Yro Kkacaercs MCTOPUU  Pa3BUTUS MHUKPOOMOJOTMYECKOM  TpaHchopmanuu
CTEpOMJIOB, TO MEPBbIE COOOIIEHUS HA 3Ty TEMY MOSBWIMCH PaHbIIE, YeM ObLIO
YCTAaHOBJICHO CTPOEHHE OCHOBHBIX MpeACTaBUTENEH cTepouaoB. Eme B KOHIE
JIEBATHA/ALIATOTO BEKa CTal0 HM3BECTHO, YTO OakTepuanbHas (ropa KHUILEYHHUKA
MJIEKONUTAOIIMX MPEBPALIAET XOJECTEPUH B KalpOCTEPUH, & XOJEBYIO KUCJIOTY B
JI€30KCUXOJIEBYIO.



B 1908 roay Oblia oTKpbITa criocoOHOCTh KuieuHon najgouku (E.coli) oxucasaTs
TUAPOKCHUIIBHBIE TPYIIIbI CTEPOUIHBIX COETUHEHHIM.

B 1948 romy BmepBble OCYIIECTBHWJIM BBEJICHHWE THUAPOKCWIBHOW Tpynmbl B
MOJIEKYILy CTepOH1a MUKPOOHOIIOTUYECKUM ITyTEM.

B 1949 ronmy Obuio BbISIBICHO 3(QQEKTUBHOE AHTHPEBMATHUECKOE JEWCTBHE
KOPTHU30HA M MPOU3BEACH CUHTE3 alleTaTa KOPTU30HA U3 JI€30KCUXOJIEBOM KHUCIIOTHI,
HO C HU3KHMM BBIXOJOM IpoaykTa Bcero 15%. Tonbko yepe3 3 ropa, mosiBUIach
BO3MOXXHOCTh MPOMBILIUIEHHOTO MCIIOJb30BaHUSI MHMKPOOPTaHM3MOB B CHHTE3€
JIEKapCTBEHHBIX CPEACTB CTEPOUJHON CTPYKTYphl, nocie mnoiaydeHus llo-
THJIPOKCUTIPOTECTEPOHA U3 TPOTrecTepoHa KyabTypoi Rhizopus nigricans, Ho yxe ¢
BBICOKMM  BBIXOJIOM  IPOJYKTA. A emé€ wuyepe3 2 roma, MCHOJB3YS
MUKPOOHOJIOTHYECKOE 1,2-nerugpupoBanue KOPTH30HA OaKTepHUsIMU
Corinebacterium simplex ObuT MOJyYeH IIMPOKO MPUMCHSIEMbIH B MEIMIIMHCKOM
IpaKkTHKe 00Jiee aKTUBHBIN U MEHEE TOKCUUYHBIN NMPETHU30JI0H.

Tenepp, O CTpPyKType OCHOBHBIX CTE€POMIHBIX IIpemnaparoB. Bce oHu
XapaKTEPU3YIOTCS HAJIMYUEM B MOJIEKYJIE CIIEHM(PUUECKOTO HUKIMYECKOTO CKeeTa
(smpa) -  IMKJIONEHTAHNEPrUAPOPEHAHTPEHA,  COCTOSILEr0 W3  YeThIpeX
CKOHJEHCUPOBAHHBIX KOJIEL, TPU U3 KOTOpbIX mectuwieHHble (A, B u C) u oano
naruaiiennoe ([1). s o603HaueHus: pa3IMuHbIX MOJOKEHHUM 3TOT0 KOJIblla MPUHSTA
cienytomas Hymepamus (puc.l).

Pucynok 1. SIapo nuknonentannepruapodeHaHTpeHa.

[Tpon3BoAHBIC ATOTO IUKIMYECKOTO S/Ipa HA3BIBAIOTCS CTEPHHAMH WJIH CTEPOJIAMH.
K crepunam (creposiaM) OTHOCATCS CTEPOUABI, Y KOTOpPbIX B TmoyioxkeHuH C-3
YTJIEPOIHOTO CKeJIeTa UMEETCs THIPOKCUIIbHAS Tpynma (puc.2).
OCHOBHBIE MPEJCTABUTETN CTEPOUTHBIX TIPETAPATOB:

® KOpPMUKOCMEPOUObL (2UOPOKOPMU3OH, NPEOHU3Z0JIOH)

® npocecmoceHvl (NpocecmepoH, OKCUNPO2eCmepoH)

® aHOpO2eHbl (MecCmoCcmepot, MeMmuImecmocmepoH)

® 3CcmpoceHbl (ICMPOH)
Bce onm comepxkar mpu C-3 KeTOrpyImiy, KPOME 3CTPOr€HOB. AHIPOTE€HBl M
acTporeHsl coaepkar npu C-17 kapOOHWIBHYIO WM THAPOKCHUIBHYIO Tpymiy. Mx
anasnoru npu C-17 umeroT alkuibHYI0 WIH STUHWIBHYIO rpymibl. [Iporecrorensl u
KOPTUKOCTEPOU bl MPUHAIIEKAT K 3aMEIIeHHBIM IMperHaHam, 1o ectb npu C-17



cozepxkar TMIPOKCU3AMEILICHHYO alETUIBHYIO rpyImiy. Otnnune
KOPTUKOCTEPOUJOB B TOM, YTO OHU UMEIOT KUCIOPOAHYI0 rpynmy rpu C-11.
Koptukocrepougbl MecrareHbl AHOPOreHbi Scrporeubl

COCH>OH COCH3;

o 5 o

(A%) ruapoOKOPTU30OH MPOrecTepoH TecTocTepoHa ahupbl 3CTPOH
l (R-H) l (R - aumn)
(R2 - H)
(A14) NpegHU30NOH OKCUNPOrecTepoHa MeTUSITeCTOCTEPOH
KanpoHar
(R1 - H)
(R-OCOCsH11) (Rz-CHpa)
Pucynox 2. CTpykTypa BaX)HEHIINX CTEPOUTHBIX TOPMOHOB
Ilpobrema covlpvsi 0151 NOAYYEHUS CMEPOUOHBIX NPenapamos (CmepouoHblix
20PMOHOB).
OnauM u3 HanboJiee BaXKHBIX U M3YYCHHBIX CTEPUHOB SIBISCTCS X0/leCmepun (Kaacc
300cmepunos), xumuueckas (opmysa KoToporo Oblia ycraHoBieHa B 1932 roay
(puc.3). OH oOHapyXHUBaeTCsi MOYTH BO BCEX OpraHax M TKaHAX >KUBOTHBIX WU
YeJIOBEKa, MPUHUMAET yJacTHe B Pa3BUTHHU pacTyiero opranudMa. CIUHHOW MO3T |
MO3I' POTAaTOTO CKOTa SBJIACTCS HAWIYUYIIUM MaTepuaoM JUisl MPOMBIIIICHHOTO
MOJIYYCHHS XOJIECTepUHA.

H

Pucynok 3. Xonecrepun

Knacc pumocmepunos (cmepunvt pacmenuii).

Opeocmepur B OTAWUYHE OT XOJIECTEPUHA WMEET JOMOJHUTEIBHYIO METHIbHYIO
rpynny npu C-24 u nBoiinble cBa3u npu C-7 u C-22,23 (puc.4). DprocrepuH
ABJIIETCSI MPOBUTAMMHOM BHUTamMuHa D (cTpoeHue ero ycraHoBieHo B 1934r.).
Oco0EHHO MHOTO J3ProCTEepHHA Y JPOXIKEBBIX MHKPOOPTaHHW3MOB, B IEKapCKUX
TPOXKKAX.



PucyHnok 4. Oprocrepun
Cmuemacmepun COAEPKUTCA B COEBOM Maciie, B CAXapHOM TPOCTHUKE U OTJIMYAETCS
OT XOJIECTEpUHA HAIMYMEM STHIIbHOU rpynibl npu C-24 (puc.5S).

Pucynok 5. Cturmacrepun
p-cumocmepun. OT10 Hauboyiee OKOHOMHUYHBIA BHJ CTEPOMIHOIO  CBHIPbS.
CopepxuTcs  BO BCEX pacTeHUSIX M B OTX0Aax JApeBecuHbl. Kommepueckwii
UCTOYHUK €r0 — 3TO TPOCTHUK M XJIONKOBOE Maciio.  [B-CUTOCTEpUH SIBISETCS

aHAJIOTOM CTUTMACTEepPHHA, HO B OTJIMYME OT HETO HE HMMEET JBOMHOW CBSI3U B
6okoBoii 1ienu (puc.6).

Pucynoxk 6. f-cumocmepun
Huoceenun cogepX uTcsi B paCTCHUH TUOCKOpPEE - 3TO JOPOroe, UMIOPTHOE CHIPHE.
Conacoourn coepKUTCS B MaciieHe J0JbYaTOM, KOTOpHhIi pacteT B Kazaxcrane. 9T1o

CBIpbE€ JIOpOTO€ M TaKXe KaK W JUOCTEHHMH - HE pEeHTa0elbHO IS
OMOTEXHOJIOTUYECKOTO MPOU3BO/ICTBA.

JIJIsl IpaKTHYeCKOro PEnIeHUs BOMpoca 00 MCIOJb30BaHUM [-CHTOCTCpHUHA B
MIPOU3BOJICTBE CTEPOUJIHBIX TOPMOHOB HEOOXOJMMO OCYIIECTBUTH HAIPaBICHHOEC
OKHCJIeHHEe OOKOBOW IIemM cTepuHa ¢ oOpa3zoBaHueM 17-keroanapoctana (AJl) c
IIOMOIIbI0 MyTaHTHBIX mTaMMoB Mycobacterium vacca (puc.7).



C2oHs
Ao (Am)
O

CHgs aHgpocTeHguoH

d

Mycobacterium
HO sp.

CMTOCTEPMUH

(ALO)
aHApOCTaAMeHAMOH

Pucynox 7. buorpanchopmanus B-cutocrepuna

Ho, 3neck Bo3HuKaeT ojHa mpodbiema. Tak Kak CTEpOHAbI TPYIHO PAaCTBOPUMBI B
BOJE, TO W IeJeBOM mpoaykT Tpanchopmanmu - AJ] mpaktuyecku Ha 99%
BBIJIETISIETCS B BUJIE KPUCTAJUIOB. [103TOMY KyNbTypaibHYIO KUAKOCTH HEOOXOIUMO
OTQUIBTPOBATh U OTAEIUTh Ouomaccy ¢ AJl, a 3aTeM J00aBUTH AllETOH U €IIe pa3
oT@uiIbTpoBaTh, 1 otAeneHus AJl or Ouomaccel. [lanee, aleTOHOBBIA pacTBOP
KOHLIECHTPUPYIOT W BBIACISIIOT AJl s mocnenyronierd NepeKpUuCcTauIM3any, a
noiayueHHbld AJl yXe XUMHUYECKUM CHOCcOOOM MpeBpalllaloT B JIEKAPCTBEHHbBIC
npenaparbl. JTO TECTOCTEPOH M €ro 3(QUpbl: METHITECTOCTEPOH, TECTOCTEPOHA
(eHMINPONnUoHaT, TECTOCTEPOHA YHAHTAT, TECTOCTEPOHA LIMITMOHAT U ApYyTHE.
Mukpobuonozuueckue  mpancgopmayuu cmepouoos, ucnoivzyemvie 8
NPOMBIUUTEHHOCTNU.

[Ipy nonyyeHMH KOPTH30HA JABHO U YCIEIIHO C BBICOKUM BBIXOJOM
LEJIeBOr0 MpOAYKTa TMpUMEHseTca peakuus Ouorpanchopmamuu - lla-
TUAPOKCUIIMPOBAHKME. 37eCh B KadyeCcTBE MUKpPOOpPraHu3Ma TpaHcpopMaropa
ucrnonp3yercss rpubHas  KyabTypa Rhizopus nigricans. Ilomyuenue 14a-
ruapokcunporectepona npu nomomu Bacillus cereus sBmseTcs npumepom
THAPOKCUIIUPOBAHKMS  TpU  TMOMOIMM  OakTepuil.  1S0-TUApOKCHIMPOBAHUE
OCYIIECTBIIACTCS TAaKUMU MHKpoopranum3smMamu Kak Fusarium  u Penicillium,
[TpumeHsis neruaporeHu3aluo CTEPOUIOB ¢ TOMOLIBI0 OAKTEPU U aKTUHOMUIIETOB
MOXHO TOJy4aTh MPETHU30JI0H U3 THIPOKOPTU30HA C BBIXOJOM 110 86%. OcobeHHO
4acTo IS OTHX IieJied UCHOoNb3yloT Takue Mukopopmbl kak Arthrobacter,
Corynebacterium, Nocardia (puc.8).



COCH20H

- COCH,0H
~OH HO ~OH
e ——
Corynebacterium
simplex
rMApPOKOPTU3OH NPeaHu30NoH

Pucynox 8. Mukpo6uosiornueckoe JeruipupoBaHue TupOKOPTU30HA.
OxucieHne TUAPOKCUIBHONW TPyNIbl B KeTOrpymnmy B mojiokeHnu C-3 - onHa U3
HamOoJiee 4acTo NPUMEHSEMBIX peakuuid OMoTpaHchopMalu C MOMOIIBI TAKUX
MHUKPOOPTaHU3MOB KaK OaKTepuH, aKTHHOMUIIETHI, TPHOEI.

Hcnonb3oBanue ruiposivsa 3QUpoB CTEPOUIOB UMEET MPAKTUUECKOE 3HAYEHHUE, TaK
KaK alWIMpOBaHHBIE CTEPOUIBI  SBISIOTCS  OOBIYHBIMU  IPOMEKYTOYHBIMU
MPOJYKTAMU XUMHUYECKOTO CHHTE3a, B KOTOPOM MPUMEHSETCS allWJibHas 3aluTa
GbyHKIHOHATIBHBIX Tpynn. B sToM ciydyae Takke MenecooOpa3HO HCHOIb30BATh
MUKpPOOHOJIOTUYECKOE pacUIeIUICHHEe BO U30€XaHUE TMOSBICHUA MOOOYHBIX
NPOAYKTOB XMUMHUYECKOTO CHMHTe3a. Hampumep, Takum myTem MpeoOpas3yroT arerar
KOPTHU30HA B KOPTU30H.
OueHb BaKEH TaKXK€ U MPOIIECC OTLIEIUIEHNsI OOKOBBIX LIENeil CTepOnIIOB B CBSI3U C
MOMCKOM HOBBIX UICTOYHUKOB CHIPbSI.
Cybocmpamamu 01 npo8edeHuss mpancopmayuti. Mocym CAydcums U camu
Mmoougpuyuposanmvlie cmepoudsvl. Hampumep, KIFOYEBBIM BEIIECTBOM B CHHTE3E
THJIPOKOPTH30HA, KOPTH30HA U MPEIHU30JI0HA CIY)KUT «BEIIECTBO S PeiixmTeitHay
(4-npernen-17-a,2 1-quon-3,20-110H), KOTOPOE MPUHATO HA3BIBATH «BEILECTBO S».
Ero monyuaroT ¢ nomoibio OvoTpaHchopmaluu U3 MOHoalleTaTa «BeliecTBa R»
(21-anerar-5-npernen-3-p,17a,21-rpron-20-muoH) ¢ TOMOIIBIO  KYJIBTYPBI
Corynebacterium  mediolanum. TIporiecc  ¢epMeHTaTUBHOTO  MpPEBpAIICHHS
MOHoOaIeTaTa «Bemiectsa R» B «BemectBo S. PelixmTeiiHay ¢ MOMOIIBIO KYJIbTYpPHI
Corynebacterium mediolanum coctout U3 CleayIOIINUX CTAIHA:
- ruiposin3a 2 1-aneTorpynnsl
-OKHUCJICHUS 3B-TUPOKCUTPYIIBI B 3-KETOTPYMITY
- mepeMeleHus ABoitHoi cBs3u ot C-5 k C-4

CyecTByIoIIe TPYAHOCTH MPH UCTIOIB30BaHUU (DUTOCTEPUHOB 3aKIIFOUAIOTCS
B HEOOXOJMMOCTH CEJIEKTHBHOTO yJIaJICHUSI HACHIIICHHON anupaTudecKoi OOKOBOM
Iermd M COXpaHEHHWEeM  sipa (CKeyleTra) MOJIEKYJbl, TO €CTh CTOUT TMpodiiema
oTUIeIVIEHUs OOKOBOW IIemM, HE 3aTparuBas cTepouaHoe siapo. Pemaercs 3Ta
npobJieMa CJIeIyIoIuM 00pa3oMm:
1. Cunre3  MoOIUM(UIMPOBAHHBIX  CTEPUHOB,  OrPAHUYMBAIOIIMX  JCHCTBUE
MUKpPOOPTaHU3MOB.



2. Nukybauusi CTEpUHOB B IPHUCYTCTBUM COCJUHEHHMM, MHTMOUPYIOIUX AEUCTBUE
dbepMEeHTOB THIPOJIA3.

3. [lomyueHne MyTaHTHBIX IITAMMOB C OrPaHUYCHHBIM BO3ACHCTBUEM Ha
CTEPOUHOE SIIPO.

Pemiennie mpoOaeMbl III0X0H PaCTBOPUMOCTH CTEPUHOB:

[IpuMeHeHne OpraHu4eCcKUX pacTBOPUTENEH: alleTOHA, CIUPTA,
auMeTHIhopMaMua.

[IpumeHeHue ynpTpa3ByKa, U3MEJIbYCHUE.

Hcnonp3oBanue 00pa3oBaHUs BOJOPACTBOPUMBIX (JOPM CTEPOUIOB B BUJIE
HAaTPUEBBIX U APYTUX COJIEH.

3aKJII0YEHUE CTEPOUIOB B PACTBOPUMBIN KOMIUIEKC C IIUKIIOIEKCTPHHOM

( MpUPOIHBIE UKIMYECKUE OJIUTOCAXAPUABI C THIAPOPUIBHO-TUAPOHOOHBIMU
CBOMCTBaMHU BHEIIIHEW U BHYTPEHHEH MOBEPXHOCTH).

Ilymu unmencugpuxkayuu MukpoouosocuuecKux mpancgopmayuii.

Haubosee nepcieKTUBHBIM CUUTAIOT IPUMEHEHHE 3aKPETIIEHHBIX
(MMMOOUITM30BAHHBIX ) JKUBBIX KJIETOK MUKPOOPTraHu3MOB. CTepou bl ObUTH OJHUMU
U3 MEPBBIX CYOCTPATOB, KOTOPBIE YAAIOCh TPAaHC(HOPMHUPOBATH C TOMOILBIO
UMMOOMIN30BaHHBIX KJIETOK. Hanbosee MArkuii crrocod TMMOOMIIA3AIINU - DTO
METO/1 BKJIIOUEHUS KJIETOK B aJIbIMHATHBIN T€lIb.

[Ipeumy1iiecTBa 3TOr0 HalpPaBJICHUS:

® HE HYXXHO BBIIEJSATh U OYHUILATH (EPMEHTHI

e (oJiee BBICOKasi aKTUBHOCTb Pa0OTHI KJIETOK

® CTa0MJIBHOCTH PAOOTHI KIETOK

® HE HYXHO BBIIEJATh U OUMILIATH NPOAYKThI peakluu (OHU YXKe U30JMPOBAHBI OT
Oromacchl)

® aBTOMAaTHU3AIMs IPOLECCOB

e uHMTeNIbHOE (PYHKIMOHUPOBAHUE KIETOK MUKPOOPTaHU3Ma

3.5. Tepmumnonocuueckas  uoenmuukayus  K1104e6blX  NOHAMUN RO
Ouomexnonozuu cmepouoos.
Pacwugpyiime nusice npedcmasnenuvie mepmuHbi.

1. buorpancdopmarims.
2. Cunonunmbl 6uotpanchopmaruu.
3. HuxnonentannepruapoeHaHTpEH.
4. 300CTEpUHBI.
5. ®UTOCTEPUHBI.
6. XonecTepuH.
7. DprocrepuH, CTUTMaCTeprH, CUTOCTEPHH.

8. CHHOHUM KOpPTHU3071a.

9. Ananoru koprtuzona.

10. KopTu30H 0 XMMHUYECKON CTPYKTYpE.

11. I'uapoKOpPTU30H O XUMUUYECKOU CTPYKTYpeE.



12. ALl

13. AIJI.

14. Mycobacterium vacca.

15. TlponykTel 6uotpancopmaru A/l.
16. BemectBo S. Pelixmreiina Kak MpoayKT MOAU(PUKAIIUH.
17. TlpeamiecTBEeHHUK BELIECTBA S.
18.Corynebacterium mediolanum.

19. Curvularia lanata.

20. [IpeniiecTBEHHUK THAPOKOPTU3OHA.
21. ITpeamecTBEHHHUK MPEIHU30JI0HA.
22. Mycobacterium globiformis.

23. Arthrobacter globiformis .

24 . SnuMepsl.

25. IluknoaekcTpaH.



4. TecToBBIE 321aHUS 1JI51 POXOKAEHHUS MPOMEKYTOUHOI aTTecTAlNU

Ne

3aganue

ITaJIOH

0oTBCTA

BrlpamuBanue MUKpPOOPraHM3MOB B 3aKpbITOM cucrteme, 0e3
N00aBIICHUS MUTATEIbHBIX BEUIECTB — 3TO PEIKUM:
HenpepbIBHOTO KyJIbTUBUPOBAHUS
OKCTpEMaJIbHOTO KyIbTHBUPOBAHHUS

1

2

3. [lepronnueckoro KyJabTUBUPOBAaHHUS

4 OTBEMHO-I0JINBHOTO KYJIBTUBUPOBAHUS
3)

CTabuiabHOrO KYJIBTUBHPOBAHUS

3

KpuBast pocta MUKpOOpraHM3MOB HE BKIIIOUaeT (azy:
Jlar-¢azy pocra
Jlor-¢azy pocra

1
2
3. JIuneiiHoro pocra
4 CrabunbHyto ¢azy pocra
5

OTMHupaHus KyJIbTypbl

OmnpenenuTe cTpOro ONpEAEIICHHBIE CBOMCTBA MPOMBIIIIEHHBIX
ITAMMOB:

1. be3BpenHoCTh

2. BrIcoKkasi CKOPOCTb pocTa

3. OTCyTCTBUE TOKCUYECKUX BEIIECTB

4. ®aroycToH4MBOCTh

5. BepHo Bce

Hcnons3oBanue OakTepuii B Ka4ecTBE MPOIYIIEHTOB Oelka U
BUTAMHUHOB B  (papMaIleBTUUCCKOM IIPOHU3BOJCTBE HMMEET
OIIPEIECIICHHBIE IPEUMYIIIECTBA:

1. Bricokas ckopocCTh peaknuu OnocuHTe3a Oenka

2. OTHOCHUTEJIFHO HECJIOXKHAS TEXHOJIOTHS

3. BO3MOXHOCTH HamNpaBJIECHHOTO  BO3ACHCTBUA  4YEpE3
CEJICKIIUI0 HAa XMMHMYECKMU COCTaB KJIECTOK JJIs IOBBIIICHUS

OMOJOTHYECKOM aKTHBHOCTH KOHEYHOTO IMPpOOAYKTa




4, HpI/IMeHeHI/Ie O0TX0A0B IMUIICBBIX n XUMHUYCCKHUX
IMPOU3BOACTB AJIA KYJIbTUBUPOBAHHA

5. BepHo Bce

HazoBuTte TONIBKO O1HO 0011Ie€ TPpeOOBAaHUE K JIFOOBIM IITaAMMaM
JUIS KyJbTUBUPOBaHUS OaKTepuil:

1. AKTUBHOE NPOAYLIMPOBAHUE LEIEBOTO IPOAYKTa

2. Unentuduxanus mramma 10 BUaa

3. ®aroyCcToM4nMBOCTh

4. YCTOMYMBOCTB K BBICOKMM TEMIIEPATypam

5.be3BpenHocTh MmTaMMa IS HOPMAaJIbHOM MHUKPOQIIOpPHI

KHIIICYHHUKA

K npenmyiiectsaM MeTo1a KpUOXPAHEHUSI OTHOCUTCSL:
1.HeGomnb11as BepoATHOCTb 3apaKEHUsI KYJIBTYPbI
2.CoxpaHeHue CTaOMIIbHOCTU KYJIBTYPBI

3./10JroCpOYHOCTE XpPaHEHHUS

4.BO3MOKHOCTh HCIIOJB30BaHUSI TPSIMOTO HMHOKYJsTa, 0€3
IIEPECEBOB

5. BepHo Bce

buonoruueckast npupona Oakrepuodara:

1 Bupyc uenoBeka UM ;KUBOTHOTO

2 [TpoayxT MukpoOHOM TpaHchopMauu

3. ['eHeTnuecknii MapKep NMpU CKPUHUHTOBBIX MTPOLEAYPAX
4 Bupyc 6akrepun

5 He siBnsiercsa GuonornueckuM o0bEKTOM

OnpenenuTe KOHKPETHYIO JIOKQJIM3alUI0 OeTajiakTamas y
TPaMIIOJIOKUTETHHBIX OAKTEPHIA:

1.BHe knetku

2.Ha pu6ocomax

3.Ha BHyYTpeHHEl  NMOBEPXHOCTU  IUTOIIA3MATUYECKON
MeMOpaHbI

4.Ha nontocax KJIETKU

5.B MNEPUILIASMATHYCCKOM IIPOCTPAHCTBE 1104 IMOPUHOBBLIMHU




KaHaJlaMH1

Q. OcnabneHne HEKOTOPBHIX OrPaHUYEHUN HA HCIIOJIIb30BAHHUE B
IPOMBIIUIEHHOCTH MUKPOOPTaHU3MOB-PEKOMONHAHTOB,
MPOAYLUUPYIOIIUX TOPMOHBI YEJIOBEKA, CTAJO BO3MOYKHBIM,
omaromapsi:

1. CoBeplileHCTBOBAHUIO METOJ0B W30JISIAN TE€HHO-

WHXEHEPHBIX PEKOMOUHAHTOB OKPYKAIOLIEH CpeIbl

2. [ToBbIieHnio KBanu(UKAIMKM TIEPCOHANIA, PabOTAIOIIETO C

pEKOMOMHAHTAMU

3. YcTaHOBIIEHHOM DKCIIEPUMEHTAIIBHO ciaboit

YKU3HECTIOCOOHOCTH MPOAYIICHTA

4. DKCTIepUMEHTAIBHOMY TOATBEPKICHHUIO TOTEPU
UyXepOIHBIX TEHOB

5. I[IpaBunam GMP

10. | Meron rubpuauzanuu (MoxydeHUe TUOPUIAOM) COMATHUYECKUX
kiieTok no Kemnepy u Munpmreny — 370:
1. Cnusaue aUMEOOUMTOB HMMYHH3UPOBAHHOW aAHTUTEHOM
MBIIITN
2. CnusiHME OIyXOJIEBBIX KJIETOK HMMMYHH3UPOBAHHOU
AHTUTE€HOM MBIIIH
3. Cnusanue nuM(GOUUTOB HMMMYHHU3UPOBAHHONW aAHTUT€HOM
MBIIIIH C JPOXOKEBOU KIIETKON
4. Cnusaue IUMQOIUTOB WMMYHU3UPOBAHHON aHTUTEHOM
MBI C OITYXOJIEBOU KIIETKOU
5. Cnusaue nUMGOIUTOB HMMMYHM3UPOBAHHOW aHTHUTEHOM
MBI ¢ (paramu

11. | OrcyrcTBHE HITAMMOB-JIECTPYKTOPOB B a’pOTEHKaX

OOBSICHSICTCS:

1. Cnaboii CKOPOCTHIO X PA3MHOKEHUS

2. X  BBITECHEHHEM  MPEACTAaBUTEISIMU  MHUKPOQIIOPHI
aKTUBHOTO WJjia

3. HOTepeﬁ IIa3sMua, rac JOKaJIn30BaHbl I'€CHBI OKHMCIIUTCIIbHBIX




dbepmeHTOB
4, TIpobGnemaMu TEXHUKHU O€30MACHOCTH

5.ITpobaemamu sKoI0THN

12,

beranakramasbl y rpaMoTpHULIaTEIbHbIX OAKTEPUIl HAXOAATCS:
1. BHe kieTku

2.Ha BHyTpeHHEl  MOBEPXHOCTH  LUTOIIA3MaTHYECKOM
MeMOpaHbI

3. B nuTomnnazmarnyeckoM mpoCcTpaHCTBE PaBHOMEPHO

4. B nepurnia3zMaTi4eckoM MPOCTPAHCTBE MO MMOPUHOBBIMH
KaHaJIaMA

5.Ha pubocomax

13.

[Ipusegure MIPUYUHY YCTOMYHBOCTHU MUKOOAKTEpHIA
BO30yauTENEel COBpEMEHHON TyOepKyIe3HON NHPEKLINU:

1. KomnieHcaTtopHbie MyTalluu

2. beicTphlii pocT

3. BHekIieTouHast TOKaIM3aIHs

4. OcnabneHre MIMMYHUTETa OpraHu3Ma-x03siMHa

5. [ToBbIlIEHNE UMMYHHUTETA OPTaHU3MAa-X0351HA

14,

HazoBuTe, 4YTO COAEPKHUT MACHOPT MPOU3BOJICTBEHHOTO
nramma:

1 .Ha3BaHME mITaMMa

2 .KOJUIEKIIMOHHBIN HOMEP

3.cpenHuii ypoBE€Hb aKTUBHOCTH

4.CpOK TOMHOCTH, JIaTy BBIMTyCKa

5.BEpHO BCE

15.

AKTUBHBIA  WJI, TPUMEHSEMBIH TNpPH OUHUCTKE CTOKOB
OMOTEXHOJIOTUYECKUX TTPOU3BOCTB, ITO:

1. CopbeHt

2. Cmech copOEHTOB

3.Cmech MHKPOOPTraHU3MOB, MOJIyYEHHBIX T€HHO-
WH>KEHEPHBIMU METOAaMU

4. TIpupoHBII KOMIUIEKC MUKPOOPTaHU3MOB




5. llITaMMBI-ECTPYKTOPBI

16.

Cxpununr bAB — 370:

1. CoBepiieHCTBOBaHME 170:¢ IIyTeEM XUMHAYECKON
TpaHchopmaruu

2. CoBepIIeHCTBOBaHHUE UX MMyTeM OHOoTpaHchopMaIiiu

3. Ilouck u 0TOOp MPUPOTHBIX CTPYKTYP

4. ITonHbIA XMMUYECKUI CUHTE3

5. I3MeHeHue npoCcTpaHCTBEHHOW KOH(PUTIYpalUuu MPUPOJHBIX

CTPYKTYp

17.

[TosiBieHHE MHOXKECTBEHHOW PE3UCTEHTHOCTU OMyXOoJieh K
MPOTUBOOITYXOJIEBBIM areHTaM 00YyCJIOBIIEHO:

1. HenponuiraeMmocThio MeMOpaHbl

2. depMEHTAaTUBHOM WHAKTHUBALIUEN

3. YMeHbIIeHnEM CpOACTBa BHYTPHUKJICTOIHBIX
MHUILIEHEN

4, AKTHUBHBIM BBIOPOCOM

S. CyXeHHEM MMOPUHOBBIX KaHAJIOB

18.

[IpeumymiecTBa  MOAYyYCHHS  BUIAOCHCHM(PUUYSCKUX IS
yesoBeKa OEJTKOB MyTeM MUKPOOUOIOTHUUECKOTO CUHTE3A:

1. Hecnoxxuoe obopynoBaHue

2. DKOHOMHUYHOCTh

3.0t1cyTcTBHE NEDUITUTHOTO CHIPHS

4. CHATHE dTHYCCKHUX MMPOOJIeM

5. OrcyTcTBUE NE(DUIIMTHOTO CHIPbS

19.

Oco0eHHOCTBIO MENTUIHBIX (PAKTOPOB POCTA TKAHEH SBISETCS:
1. TkaneBas crielU(PUIHOCTD

2. Bunosas crieriuyuuHOCTh

3. O6pa3oBaHue BHE KeNE3 BHYTPEHHEH CEKPEIUH

4. TpancdapmarimoHHast aKTUBHOCTh

5. Karanutuuyeckass akTUBHOCTb

20.

Jns sTama mpoTOIUIACTUPOBAHMA B KJIETOYHOM WHXKXEHEPUHU




HanOoJIee MOIXOMAT CyCTICH3UOHHBIE KYIBTYPHI B (haze:
1. Jlar-paze
2. DKCTIOHCHITMATBbHOU
3. ®daze orMupaHus
4. 3aMeJIEHHOTO pOCTa

5. CranuoHapHon

21.

[lonGepute ycioBHe BBICOKON CTAOMIBHOCTH MPOTOILIACTOB
MIPU XpaHCHUU:
B xonone
B runepronunyeckoii cpene

1.
2.
3. B cpene ¢ noGaBieHnEM aHTHOKCHIAHTOB
4. B aHa’pOOHBIX YCIOBUSIX

5.

B cpene nonmaytunenrukons (I1910)

22,

['uOpuauzaiuss MNOPOTOINIACTOB  BO3MOXKHA, €CIU  KIIETKHU
HCXOJHBIX PACTEHUM 00JIa1af0T:

1. ITomoBO¥ COBMECTHUMOCTBIO

2. ITonoBO¥ HECOBMECTUMOCTEIO

3. COBMECTUMOCTb HE UMEET CYIIECTBEHHOTO 3HAUCHHS

4. bonpmMMu pazmepamMu KIETOK

5. AKTHBHBIM POCTOM KJIETOK

23.

OO6pazoBaHre MPOTOILIACTOB W3 MHUKPOOHBIX KJIETOK MOYKHO
OTCJIC’)KUBATh C TTOMOIIBIO:

1. Buckozumerpuu

2. Konopumerpun

3. ®a30BO-KOHTPACTHOW MUKPOCKOIIUU

4. DNeKTpOHHON MUKPOCKOTINHI

5. CnexTpajibHOTO aHaJIn3a

24,

Jis monmy4yeHus: MPOTOIUIACTOB W3 OaKTEpHUabHBIX KIETOK
UCIIOJIb3YyeTCS:

1. JInzounm

2. «YAUTOUHBIN (epMeHT

3. Tpuncuun




4. TTanmauu

5. XUMOTPHUIICUH

25. | B kakux cioyyasx BO3MOXKHO OOBEIUHEHHE T€HOMOB KJIETOK
Pa3HbBIX BUAOB U POJIOB IIPU COMATHUECKON TMOpUIU3AIINN:
1.TonbKO B IPUPOAHBIX YCIOBUSAX
2. TonpKO B HCKYCCTBEHHBIX YCIIOBHUAX
3.B npupoaHbIX U UCKYCCTBEHHBIX YCIOBHSIX
4.11pu pa3BUTHM NAaTOJIOTMYECKOTO IpoLecca
5.Ilpu cTtpeccax

26. | Ilpsimoit  mepeHoc uyxkepomuoit JHK B mpororumacts
MPOU3BOJIUTCS C MTOMOILBIO:

1 .MuKpOUHBEKIIUH
2.Tpanchopmaiuu
3.YIaKkoBKHU B JIMIIOCOMBI
4 KylbTUBUPOBaHUS TMPOTOILNIACTOB HA COOTBETCTBYIOLIUX
MUTATENbHBIX Cpeaax
5.I'ubpunom
27. | Tlom Bo3aeiCTBUEM YEro MPOUCXOAUT (PepMEHTATUBHBIN JIM3UC
000JIOUKM TPU MOJYYEHUHU MPOTOIUIACTOB C HApYyLIEHUEM
CUHTE3a MENTHIOTIMKAHA!
1. JInuzounma
2. IIporennas
3. Henmronas
4. Ilentunas
5. BepHo Bce
28. | BbiCokume KOHIIEHTpAIlMM KaKuX BEIIECTB BIUSIOT Ha

MO/IaBJICHUE CHHTE3a KJIETOYHOM CTEHKH MpPHU TMOJTYYEHUU
MPOTOTIACTOB:

1 .I'mununa

2. Metnonnna

3. Tpeonuna

4. [lennmmiuinaa




5. BepHo Bce

29. | HamparneHHslif MyTareHes - 3To:
1.crionp30BaHe UMMOOWITA3AITIT
2.Cenexuusi TaMMOB  MHUKPOOPTaHM3MOB,  00JaJarolux
MOJIE3HBIMUIIPU3HAKAMU
3. Mcnonp30BaHue METOOB KIETOYHON MHKEHEPUN
4.Vicnonb30BaHHE METOAOB T'€HHOM WHXKEHEPHUH JJIsI BHECEHMUSI
cnenupuIecKux U3MCHCHUI B KOJUPYIOIINE
nocaenoBareabHocTu JJHK
5.HampaBieHHoe BO3A€HCTBHE MYyTareHOB Ha OIPECICHHbBIC
HeKoaupytomue nocnenorarenbHoctu JHK

30. | CrauuonapHas daza  pocra  mpu MEPUOINYECKOM
KyJTUBUPOBAHUN MUKPOOPTAHU3MOB XapaKTEPU3YeTCS:
1. OTCyTCTBHEM POCTA KYJIBTYPHI
2. CuHxpoHM3aIUeN TOMYIIAINH
3. PaBeHCTBOM CKOPOCTH OTMHpAHHUSI M CKOPOCTH POCTa
MHUKPOOPTaHU3MOB B ITOMYJISIIAN
4, Brienenrem npomnykToB BTOPUYHOTO METa0oIM3Ma
S. [IoCTOSSHHOM CKOpPOCTBIO YTHJIM3ALWHA DHEPTETHYECKOTO
cyocTpara

31. | B reHHoii HHXKEHEPHUH «TE€H-MapKep» HEOOXOIUM JJIS:
1. BxrodeHnst BeKTOpa B KIIETKH XO35HWHA
2. Otb6opa KonOHUMN, OOpa3yeMbIX KJIETKaMH, B KOTOPbHIC
IIPOHUK BEKTOP
3. Bxtouenust paboyero reHa B BEKTOp
4. Okcrpeccun Oenka, Kak 1eJIeBOro MpoayKTa
5. [ToBbIlieHUsI CTAOMIBHOCTH BEKTOPA

32. | IIpaktuyeckoe 3HAYCHHE MOJIyCUHTETUYECKOTO

aMUHOIVIMKO3U/Ia aMHUKaI[MHa 00yCIIOBIICHO:
1.  AKTHBHOCTBIO IPOTUB aHAIPOOHBIX MATOTEHOB
2. OTtcyTcTBUEM HEPPOTOKCUYHOCTU

3. YCTOMYMBOCTBIO K 3alIUTHBIM (hepMeHTaM y OakTepui,




HWHAKTUBHUPYIOIIUM APYIUC aMUHOIITIMKO3UAbI
4. AXKTHUBHOCTBIO IMIPOTHUB IMAaTOI'CHHBIX FpPI60B

S. YcToitunBOCTRIO K (param

33.

[IprunHON HEBO3MOKHOCTH OJKCIIPECCHMM T'eHa 4YeJIOBeKa B
KJIETKaX MPOKAPUOT SIBIISICTCS:

1 Bricokasi KOHIIEeHTpalus HyKJjieas3

2 HeB03MOXXHOCTh pPEeTUIMKAIIUM TJIa3MU]T

3. OTcyTCTBHE TPAHCKPHUIILIMT

4 HeB0o3MOXHOCTH CIUIaliCHHTa

S. OTcyTCTBUE TPAHCKPUIIIIUN

34,

C Touku 3peHus auHaMuku pocta mnpoayreHtoB JIC, daza
3aMEIJIEHHOIO pOCTa - 3TO:

1. Apanranuss KyasTypsl MHKPOOPTaHH3MOB K  HOBBIM
YCIOBUSIM UM  MPAKTUYECKOE OTCYTCTBUE MHUTOTHYECKOU
aKTUBHOCTH

2. BeicTpoe HakomieHne OMOMACChl U MMPOAYKTOB METa00IM3Ma
3. IlpupocT 6GMOMacchl KOMIIEHCUPYETCSI CKOPOCThIO THOEIN U
JIM3HCA KIIETOK

4. CKoOpoCcThb pOCTa KYJIbTYPbl CHUXKAETCA B CBSI3U C
HAKOIJICHUEM TOKCHUYHBIX MPOAYKTOB  MeTaboiu3zma M|
pacxo/IoM MUTATENbHBIX BEIIECTB

5. TlonHoe wcToHIeHWE CyOCTpara, CKOpPOCTb HPUPOCTa

Oounomacchl HyleBas

35.

bapOotep — 3T0 ycTpOoHCTBO JJIs1:
[Tonaun nutareabHOM cpebl B hepMeHTep

W3mepeHus ypoBHsI JKHIIKOCTH B (hepMeHTEpPE

1
2
3. [Tomauu Bo3myxa (raza) B pepmeHTep
4 Crepunmmzaiuu hepmeHTepa

5

OTtBona Teria u3 pepMeHTepa

36.

[lonnepkanue KyabTypbl MPOAYLIEHTa Ha ONpeIeIeHHOU
CTaJIuy Pa3BUTHUS B TypOUIOCTATE OCYIIECTBISETCS 3a CUET:

1. KonTposst pH cpenpr




2. KonTpo:s 3a motpeliieHneM Kuciaopoaa

3. TloanepkaHusi KOHIIEHTPALIMK KOMIIOHEHTOB MHUTAaTEIbHON
Cpelibl Ha ONPEICIICHHOM YPOBHE

4. PerynupoBaHHs CKOPOCTH MPOTOKA KUJKOCTH

5. KonTposs remneparypsl

37.

BelkuBaeMoCTh THMO(PMIM3UPOBAHHBIX MPOTYIICHTOB 3aBUCUT
OT:
1. Buna mramma
2. CneunpuyHOCTH BHJIA IITAMMa
3. Ctaguu pocTa KyJIbTypbl
4. KoHI1IeHTpanuun KJIETOK

5. BepHo Bce

38.

[Ipy wuCMONB30BaHUU PEKHMMA HEMPEPHIBHOTO (IIPOTOYHOTO)
KYJIbTUBUPOBaHUS MPOLIE MOAACPKUBAThL  IapaMeTpbl
npoiiecca, MoTOMYy 4TO:

1. B depMeHTepe  MOAAEPKUBAETCA  TMOCTOSHCTBO

KOHIIEHTPAILIUK KJIETOK

2. [TocTossHHO OOHOBIIIETCS TUTATEIIbHAS Cpelia

3. [Ipoucxogut Oosiee HMHTEHCUBHOE IEpEMEIIMBAaHUE

Cpenbl

4, MeHns1ie BCIioMoraTreabHEBIX CTaaIunl

S. Memnbuie oOpa3yercs neHbl

39.

Onpenenure BO3MOKHOCTb MOJTy4EHUS BTOPUYHBIX
METa0OJUTOB (AHTUOMOTHUKOB) B PEXKUME HEMPEPHIBHOTO
KyJTUBUPOBAHMS:

HeBo3moxHO

Bo3M0OxHO B TypOUI0CTaTUYECKOM PEKUME

B03MOXHO B XEMOCTaTHYECKOM PEXKHUME

Bo3moxHO 1o cxeme ABYXCTYIICHYATOT'O XEMOCTAaTa

AN A o

Bo3moxHO B 11000M pekume

40.

XpaHeHUE MPOAYLEHTOB MOJ CJIOEM MHMHEPAIBHOTO Macia

HMECT CIACAYIOMNC IPCUMYIICCTBA:




1.ZlocTaTo4HO JUIUTENBHOE COXPAHEHNE CTAOMIBHOCTH [IEHHBIX
IPU3HAKOB ITPOAYLIEHTOB

2.CokpallleHie BpPEMEHHM M PEaKTHBOB [JIsl MPUTOTOBIICHHS
NUTATEIbHBIX CPEJ U IEPECEBOB

3.BO3MOXHOCTP ~ HMCHOJB30BaTh  OAHY  HPOOUPKY IS
MHOTOKPaTHOTO 0TOOpa MHOKYJISTa

4. Hegoporoe o0opynoBaHue

5. BepHo Bce

41. | DOxkcnoHeHUMalbHas (a3za C TOYKHU 3pEHUsT AUHAMHUKUA pPOCTa
IPOAYLIEHTOB JIEKAPCTBEHHBIX CPENICTB — ATO:

1. AmanTanus KyJIbTypa MUKPOOPTaHU3MOB K HOBBIM YCJIOBHSM
Y IPAKTUYECKOE OTCYTCTBUE MUTOTUYECKON AKTUBHOCTH
2. BeicTpoe HakomiieHre OMOMACCHI U MMPOJTYKTOB METabOoIM3Ma
3. IlpupocT 6GMOMacchl KOMIIEHCHUPYETCSI CKOPOCThIO THOEIN U
JIM3HCA KIIETOK
4. CKOpoCTh PpOCTa KYJIBTYPbl CHHJKAETCA B CBSI3U C
HAKOIJICHUEM  TOKCHUYHBIX MPOAYKTOB  MeTaboiu3zma M|
pPacxo/IoM MUTATEJIbHBIX BEIIECTB
S5.IlonHoe wucromenue cyOcTpara, CKOPOCTh MPHUPOCTa
OroMacchl HyJieBas

42. | HaszoBuTe YeTBEPTYIO CTaIWI0 B TEXHOJIOTHYECKOH CcXeme

MIPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJICTB:

1. ITonroroBka MOCEBHOTO MaTepHalia Ui MHOKYJISATA
2. IToaroToBKa MUTATEIBHOMN CPEIBI
3. ®epMeHTaIMOHHBII TPOLIECC
4. O4nCTKa U KOHLIEHTPUPOBAHHE
5. llomyuyeHue KOHEYHOM CyOCTAaHUMHM WM  TOTOBOM
JICKapCTBEHHOU (POPMBI

43. | «CnabpiMu Toukamm» (hepMeHTepa Ha3bIBAIOT:

1. DNEeMEHThl KOHCTPYKI[MH, Hauboyee MOBEep>KEHHBIE
KOppO3UH

2. ONeMeHThI KOHCTPYKIHH, B KOTOPBIX BO3MOKHa




pasrepMeTH3aIus

3. TpynHO cTeprin3yeMble MIeMEHTHI KOHCTPYKIIUU
4, Ob6nactu (pepmeHTepa, B KOTOPHIC 3aTPyJAHEHA JTOCTaBKa
KHCTIOpoa

5. Obnactu pepmeHTepa, B KOTOPBIX HAPYIIEH TEIJI000MEH

44,

Tperbs cTanus B Henu peakuuid NOJIyKOJINYECTBEHHOIO METOAA
DKCIIpecc-aHain3a Ha Oymare (MHOTOCJIOWHBIE IIEJUTIOJIO3HBIC
MIOJIOCKH ) TIPH OTIPEACIICHUH TeOUUTMHA — ITO:

l.Peakuus mepokcuaa BOAOPOJA C MEPOKCHUAA30M M JOHOPOM
IIPOTOHOB

2.Ilpucoennnenne koHbtorata ¢ MAJl K DIIOKO30-OKCHIA3E C
MOCJenyIonel akTUBalMe ee W Oo0pa3oBaHUEM IMEPOKCHIA
BOAOpOJA

3.BeitecHenne konwtorara (teopuuiun-OAJl) u3 xommiekca
€ro C aHTUTEJIaMU CBOOOHBIM T€O(DUIUTHHOM

4 . N3MepeHne MHTEHCUBHOCTH OKpalllMBaHUS

5.3Mepenune yaeabHOM aKTUBHOCTH KOMIUIEKCA

45,

[IpumeHnenne Kakux HWMMYHOOHMOIIpEnaparoB ¥  METO/IOB
BBI3BIBACT CYIIPECCHI0 NMMMYHHOTO OTBETa, €CIIH BO3JCHCTBUC
Hecnenuduaeckoe:

1. Hecneumduueckas remocopO1usi 1 UMMyHOILIa3Modope3
2.Cnenuduueckas reMocopOIus 1 UMMYHOILIa3Mopope3
3.IMMYHOTOKCHHBI, aHTUMIUOTUITUNICCKUE aHTUTENA (MHUIIICHU
JUISL  ayTOAHTHTEN), MOHOKJIOHAJIbHBIC aHTUTEJIa IPOTUB
ITUTOKUHOB

4. PekOMOWHAHTHBIC AaHTUTEHBI, TOJIEPOTEHBI

5.PexoMOMHaHTHBIE MHTEPIIEUKUHBI, UHTEPHEPOHDI

46.

C ToukM  3peHMs ~ JIMHAMUKM  pOCTa  MOPOAYLIEHTOB
JIEKapCTBEHHBIX CPENACTB, (pa3a ayToiamsa — 3To:

l.AnanTtanus KyJbTypa MUKPOOPTAaHU3MOB K HOBBIM YCJIOBUSIM
Y MIPAKTUYECKOE OTCYTCTBUE MUTOTUYECKON aKTUBHOCTHU

2.BeicTpoe HaKoIIeHHe OMOMAacChl M MPOIYKTOB META00IM3Ma




3.IIpupoct O6uomMacchl KOMIEHCHUPYETCS CKOPOCTHIO THOETH U
JU3UCa KIETOK

4.CkopoCcTh pocCTa KYyJIbTYpPhl CHHUXAETCSI B CBA3U C
HAKOIJICHMEM TOKCHUYHBIX IPOAYKTOB MeTaboiu3zmMa M|
pPacxo/I0M MHUTATEIbHBIX BELIECTB

S5.Ilomnoe wucromeHuWe cyOcTpara, CKOpPOCTh MPUPOCTA

OroMacchl HYyJICBaA

47.

[Ipy OHMOTEXHOJIOTMYECKOM TMOJYyYeHHMH BUTaMUHA B,
TpeOyeTcs SKCTparupoBaHUE B TEUECHUE Yaca ¢ MTOMOIIIBIO:
JMCTHIITMPOBAaHHOM BOJIbI
C1a00 MOIKUCICHHON BOABI

1
2
3. CUIbHO TTOAKHUCIICHHOM BOJIBI
4 Illemounoi BOABI

5

BonHoro pactBopa ammuaxa

48.

Haubonee ontumanbHbIi CcHOCOO pa3pylIeHHs] KIETOK B
T€HHON MHKEHEPUU:

1. Mexannueckui

2. Tepmuueckuii

3. Xumuko-(hepMeHTaTUBHBII

4. OCMOTHYECKHII IIOK

5. Yaprpa3BykoBOM

49.

Bo3moxHOCTh ABmxeHus pexkomOuHanTHoM JIHK B kamepe
aNeKTpodope3a OCyIIEeCTBISAET:

1. UcTouHuk TOKa

2. DnektpodopeTrueckas kamepa

3. [InacTuns

4. I'pebeHkun

5. YnerpaduoneToBbie IaMIibl

50.

EMKOCTBIO 17151 3aOJTHEHHSI DJICKTPOIUTOM TIPH JeKTpodopese
SIBJISIETCS:
1. cTouHuK TOKA

2. DnexTpodopeTuieckas kKamepa




3. ITimacTuHbI
4, I'peGeHku

5. ¥nerpaduoneToBbie TIaMIThl

ol.

Tperbss cramus B OOmIE  TEXHOJOTHYECKOW  CXeMe
MIPOU3BOCTBA JIEKAPCTBEHHBIX CPEICTB - 3TO:

1. ITogroTroBka MoceBHOro Marepuasa Uil HHOKYIATA

2. IToaroToBKa MUTATEIBHOMN CPEIBI

3. ®epMEHTAMOHHBIN IPOLIECC

4. O4nCTKa U KOHUEHTPUPOBAHHE

5. TlomyuyeHue KOHEYHOM CYOCTAaHIIMM WJIM  TOTOBOM

JIEKapCTBEHHOUN (POPMBI

92.

Nnentudukanuio pekomounantHot JJHK moxxno mposectu ¢
ITOMOIBIO:

1. UcTtounuka Toka

2. DnekTpodhopeTUIeCKON KaMephbl

3. [TnacTunb

4. I'pebeHkun

5. YnbrpaduoneroBoil 1aMIibt

53.

TexHomorusg, OCHOBaHHAS HAa HWMMOOMIM3AIMM OHMOOOBEKTA,
YMEHBIIIACT HAJTUIUE B JICKAPCTBECHHOM TIperiapare CIeIyIOMMNX
IIPUMECEM:

Cl1e1OBBIX KOJUYECTB TSHKEIIBIX METAJIOB

benkos

1.

2.

3. MexaHnyeCcKUX 4YaCTUIL

4. OpraHv4ecKkux pacTBOpUTENEH
S.

[InporeHHbIX BEMIECTB

o4,

Hcnons3oBanue OakTepuii B KauecTBE MPOIYIIEHTOB Oelka U
BUTAMHUHOB B  (papMaIleBTUUCCKOM IIPOMU3BOJCTBE HMMEET
OIIPEIEIIEHHBIE IPEUMYIIECTBA - ITO:

1. Beicokasi CKOPOCTh peakiu OMOCUHTE3a Oeka

2. OTHOCHUTEIILHO HECI0KHAS TEXHOJIOTHS

3. Bo3mo:xHOCTB HaIpaBJICHHOI'O BO3CHUCTBUS qcpe3




CCIICKIIMIO Ha XUMHMYECKMHA COCTaB KJIETOK JJIAA ITOBBIIIICHUA
OMOJOTHYECKOM aKTHBHOCTH KOHEUHOTO IIPOOYKTa

4. HpI/IMeHeHI/Ie OTX0A0B IMUIICBBIX u XUMHUYCCKUX
IMPOU3BOACTB AJIA KYJIbTUBUPOBAHHA

5. BepHo Bce

55. | Ompenenute, B cooTBeTcTBHH ¢ TpeboBanmsiMmu GMP, xto
MOXET  OBbITb  JUPEKTOpOM  (IVIaBHBIM  HMH)KCHEPOM)
(apMareBTUUIECKOTO MPEATNPUITHSL:

1. nxeHep-7KOHOMUCT
2. FOpucr
3. IIpoBuzop
4. Bpau
5. DKOHOMUCT C IOPUANYECKIM 00pa30BaHUEM

56. | BeiGepure MeTon CTepuiIHM3alMM BO3AyXa IPH MPOBEACHUU
dbepmeHTaIUU:
1. HarpeBanue
2. GunsrpoBaHUe
3. YD-o6myueHue
4. Paguanusa B MajibIX J03ax
5. AHTHOMOTHYECKUMH BEIECTBAMU

57. | IlpaBuna GMP pernmameHTHPYIOT MPOU3BOACTBO B OTJEIBHBIX
MOMEIIEHHIX U Ha OTIEeJIbHOM 000pYyIOBaHUU:
1.buonorunueckux mpenaparoB Ha BCEX CTaIMAX Mpoliecca
2.Tonbko Ha CTAJANH BBIACICHUS TPOTYKTA
3. Tompko Al TpemapaToB, MONMYYaeMbBIX C HCIOJIB30BaHHEM
PEKOMOMHAHTHBIX IITAMMOB
4.Bakius BLK 1 paboThl ¢ UBBIMU MUKPOOpPraHU3MaMu
5. TpeboBaHue  HeEakTyaldbHO [UIsI  OMOTEXHOJOTHYECKHUX
penaparon

58. | depMeHTEpHI,  HCHOJb3yeMble B  OHOTEXHOJOTHMYECKOM

IMPOU3BOJICTBC, HauoOoee nmoaxoasT AJiA IMMPOBCACHUA!

1. A3poOHBIX MPOIECCOB




2. AHa’pOOHBIX MPOLIECCOB
3. Kak a3po0OHBIX, Tak 1 aHAYPOOHBIX

4. IIpouieccoB OGMOCHHTE3a BTOPUYHBIX META0OIUTOB

5.IIporeccoB MacIITabupoBaHUs BBIpAIlBAHUS
MUKpPOOPraHU3MOB

59. | Ilox crepunmzarueii B OMOTEXHOIOTUN TOHUMAIOT:
1.BbIIEIEHUE OAaKTEpUid U3 MPUPOJHOTO UCTOUHUKA
2.yHUYTOXKEHHUE MATOI€HHBIX MUKPOOPTraHU3MOB
3.yHUUTO)KEHHE BCEX MHUKPOOPTaHU3MOB M HUX THOKOSIIMXCS
dbopm
4.yHUUYTOXEHUE CIIOP MUKPOOPraHU3MOB
5.cO3MaHME  YCIIOBMM, NPENATCTBYIOIIMX  Pa3MHOXKCHHUIO
IPOAYLIEHTOB

60. | Ilomnepkanue KyJIbTypbl TPOAYIIEHTa HA OINPEACIICHHON
CTaJMM Pa3BUTHUS B XEMOCTATE OCYILECTBIISIETCS 3a CUET:
1. PerynupoBaHust CKOPOCTH ITOIAYM TUTATEIBHOM CPENBI
2. [Tonnep:kaHusi KOHLIEHTPALUA OAHOTO M3 KOMIIOHEHTOB
NUTATENBHON CPENlbl Ha OIPENEIIEHHOM YPOBHE
3. N3MeHeHns ”HTEHCUBHOCTHU MEpEMEIINBAHUS
4, N3meHeHus Temneparypsl
S. M3MeHeHus: CKOPOCTH MOAAaYu BO3AyXa

61. |Yto oTHOCHMTCS K 3aBeplIaroIieii craguu B oOmei
TEXHOJIOTMYECKOM  CXE€M€ TMPOM3BOACTBA  JIEKAPCTBEHHBIX
CPEJICTB:
1.IToaroroBKa MOCEBHOTO MaTepualia Uiu HHOKYIISTA
2.IToaroToBKa MUTATEIBHOM Cpeab
3.DepMEeHTaIMOHHBIN MPOLIECC
4.04ucTKa U KOHIICHTPUPOBAHUE
5.IlomyueHne  KOHEYHOM  CyOCTaHUMHM  WJIM  TOTOBOM
JIEKapCTBEHHOUN (POPMBI

62. | Ko BTOpoii cTagum B LenM peakiHidl MOTYKOJIUYECTBEHHOIO

METoJla JKCIpecc-aHanu3a Ha Oymare (MHOTOCJIOWHBIE




LEJUTIONO3HbIE TOJIOCKM) TIPU  ONpeAeNCHUH TeopuILTuHA
OTHOCHUTCH:

l.Peakuusi mepokcuaa BOAOPOJA C MEPOKCHUAA30M U JOHOPOM
IIPOTOHOB

2.1Ipucoenunenue konptorara ¢ MAJ] K IIHOKO30-OKCHIA3€E C
MOCIICAYIOIIEH aKTUBaIMel ee W oOpa3oBaHMEM IMEpPOKCHIA
BOZIOpOAA

3.BoitecHenne koupiorara (teopmminH-DAJ[) u3 xomruiekca
€ro ¢ aHTUTEJaMU CBOOOJHBIM TEOPUIITMHOM

4. I3mepeHne MTHTEHCUBHOCTH OKpallMBAHUS

5. M3mepenne ynenbHOM aKTUBHOCTH KOMILIEKCA

63. |Uto oTHOCMTCA K HayaJbHOW cTagud B  0OmIel
TEXHOJIOTUYECKOM  CXeMe€ TMPOM3BOJACTBA  JICKAPCTBEHHBIX
CPENCTB:

1. [TonroroBKa MOCEBHOTO MaTepHalia Ui HHOKYIISITA
2. IToaroToBKa MUTATEIBHON CPEABI
3. ®epMEeHTaIMOHHBII POLIECC
4. OuncTKa U KOHLIEHTPUPOBAHHE
5. llonmyyeHue KOHEYHOM CyOCTAaHUMHM WM  TOTOBOM
JIEKapCTBEHHOU (POPMBI
64. | C mo3unuu AWHAMHKHA POCTAa MPOIYIICHTOB JICKAPCTBEHHBIX

CpeICTB JaTeHTHas (haza — 3T0:

1. AnanTanust Kyl1bTypbl K HOBBIM YCJIOBHSIM, 3aMETHOTO POCTa
KyJIBTypbI HET

2. bricTpoe HakoIieHrne OMOMacChl U POLYKTOB MeTaboI13Ma
3. IlpupocT 6GuoMacchl KOMIIEHCUPYETCSI CKOPOCTHIO THOETH U
JM3UCa KIETOK

4. CkopocTb pocTa KyJIbTYpbl CHWXXAETCS B CBSI3H C
HAKOIJICHWEM TOKCHYHBIX TPOAYKTOB  MeTaboiu3mMa W
pacxoZioM MUTATEIbHBIX BEIIECTB

5.IlomHoe  wucTomIeHHME CyOcTpaTa, CKOPOCTh IPUPOCTa

OromMaccel HYyJICBasA




65.

HaszoBure, d4Yr0 mpeAcCTaBiIseT  TPETBIO  CTAOUIO IO
TEXHOJIOTUYECKOM  CXE€M€  IPOM3BOACTBA  JIEKAPCTBEHHBIX
CPENCTB:

1. IlonroroBka OCEBHOIO MaTepHalla NUiId UHOKYJIATA

2. ITonroroBKa MUTATENBHOU CPEIBI

3. ®epMEHTAMOHHBIN IIPOLIECC

4. O4nCTKa U KOHIEHTPUPOBAHHE

5. TlonmydyeHue KOHEYHOM CyOCTaHIMHM WM  TOTOBOM

JICKapCTBEHHOU (POPMBI

66.

B cxeme OGMOTEXHOIOTHYECKOTO MPOU3BOICTBA JIEKAPCTBEHHBIX
CPEIICTB BTOPAsl CTA/IMs BKJIIOYAET MPOLIECC:

1.IToaroToBKM MOCEBHOTO MaTeprala Uil UHOKYJIATA
2.11oArOTOBKYM MUTATEIBLHON CPEbI

3.DepMEeHTaMOHHBIN POLIECC

4.04uCTKHU U KOHLICHTPUPOBAHUS

S5.IlonydyeHuss =~ KOHEYHOM  CyOCTaHUMM  WJIM  TOTOBOM

JIEKapCTBEHHOU (POPMBI

67.

[Tpu renb-¢uabTpavy MOCICTHUMH SIOUPYIOTCS:
1. HuzkoMomnekynsipHble COSAMHEHUS

2. Kpynabie Oenky U MeIKue MenTUIbI

3. Tonmbko KpymHBIE OEIKH

4. TonmbKO METKWE TIETTHIBI

5. BricOKOMONEKYISIpHBIE COSAMHEHUS

68.

Ykaxute 1(50:3% ) CTaJIUIO B HEeTH peaxiuii
MOJIYKOJIMUECTBEHHOTO METO/Ia JKCIIpecc-aHadu3a Ha Oymare
(MHOTOCTIOIHBIE IIEJUIIOJIO3HBIE TOJOCKH) TMPU OMPEACICHUN
Teo(UIUIMHA — 3TO:

1. Peakius mepokcuaa BOAOPOJa C MEPOKCUIA30M U JOHOPOM
MIPOTOHOB

2. Ilpucoenunenue xonwptorara ¢ MAJ] K MIOKO30-0KCHIA3€ C
NOCIICAYIOIEH aKTUBale ee W oOpa3oBaHMEM IMEpPOKCHIA

BOAOPOaa




3. BoiTecnenue konptorata (treopumina-OAJl) 3 KoMIiekca ¢
aHTUTEIaMHU CBOOOAHBIM TEO(DUIUTMHOM
4. VI3mepeHne MTHTEHCUBHOCTH OKpalllMBaHUS

5. 3mMepenue yaenbHOM aKTUBHOCTH KOMILJIEKCA

69. | Onpenenure, KakUM METOJOM aHalIM3a OCYIIECTBISIETCS
KOHTPOJIb KOHIEHTPAILIUHU )KU3HECTTOCOOHBIX KIETOK:
1. KonopuMerpruuecku 1 MocueToM BbIPOCIIMX KOJIOHHM
2. KHCIIOTHO-OCHOBHBIM =~ TUTPOBAaHUEM U  MOACYETOM
BBIPOCIINX KOJIOHUI
3. OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIM ~ TUTPOBAaHUEM U
MOJICYETOM BBIPOCIIUX KOJIOHUMN
4. OcaguTenbHbIM TUTPOBAaHUEM U IIOJCYETOM BBIPOCIIMX
KOJIOHUH
S. Bepno Bce

70. | YkaxxuTe METOJ ONpENENCHUs TUTPYEMOM KHUCIOTHOCTHU
KYJIBTYPJIbHOU CPEJIbI:
1. KucnotHO-0CHOBHOE TUTPOBaHUE
2. OKHUCIIUTENIBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE
3. KoMIiekcOHOMETpHUYECKOE TUTPOBAHUE
4. IIoTeHUNOMETPUYECKOE TUTPOBAHKE
5. BepHo Bce

71. | K IPEUMYLIECTBAM MeMOpaH, UCIIOJIb3YEMBIX B
OMOTEXHOJIOTUH, OTHOCUTCS:
1.0uncTKa U KOHLIEHTPUPOBAHUE MPOUCXOTUT O€3 M3MEHEHUs
arperaTHoro COCTOSIHUS JIEKAPCTBEHHBIX COSAMHEHUIN
2.KoHeuHBIi MPOAYKT HE IIOABEPraercsi TEIUIOBBIM H
XUMHUYECKUM BO3JIEUCTBUIM
3.MexaHnueckoe U TUIPOJMHAMHYECKOE BO3JCICTBHE Ha
OMOJIOTUYECKUI MaTepual HE3HAYUTEIbHO
4. ObecrieueHre repMETUYHOCTH U ACETITUKHU
5. BepHo Bce

72. |UYto mnpencraBiseT 3aKIOYUTEIbHAs (TOCIEHHsS) CTaaus B




HeNU PEaKUUM IMOIYKOJWYECTBEHHOIO METONAa JKCIpece-
aHajgu3a Ha Oymare (MHOTOCJIOMHBIC IEJUTFOIIO3HBIE TMOJOCKHU)
IIPY OTpENeNICHUH TeOPUILTNHA — 3TO:

1. Peakuuss mepokcuaa BOAOpoJa C MEPOKCUIA30M U JOHOPOM
MPOTOHOB

2. Ilpucoenunenne konprorara ¢ ®AJ] k MIIOKO30-0OKCHIA3E C
MoCHeAyIoIel aKkTUBallUe ee W 00pa30BaHMEM IIEPOKCHIA
BOZOPOJIa

3. BeitecHenue konbtorara (teodpuiinH-OAJ[) U3 KoMIuIeKca
€ro C aHTUTEJIaMH CBOOOIHBIM TCO(PUIUTHHOM

4. I3MepeHne MHTEHCUBHOCTH OKPaIlllMBaHUSA

5. I3mMepenune yaeabHOM aKTUBHOCTH KOMILJIEKCA

73.

[Ipu  oOpamenHo-¢pa3oBoii  Xxpomarorpaduu,  Ha30BHUTE
NOJIBUKHYIO (Da3y, UCIIOJIb3YEMYIO B 3TOM CIIyYae:

1.ITonstpHast ¥ rpalueHT ¢ OHM>KEHHUEM ITOJISIPHOCTH
2.HenomnsapHas ¥ TpaueHT C NOHUKEHUEM TOJISPHOCTH
3.IlonsipHast ¥ rpaiMEHT ¢ MOBBILIEHUEM IMOJISIPHOCTH
4.HenomnsipHas ¥ TPAAUEHT C ITOBBIIEHUEM MOJISIPHOCTH

5.BepHo Bce

74,

TBepaodazHast SKCTpaKIHs TO3BOJISET:

1. OTmenuTh 0CaTOK OT CyTIepHATAHTA

2. PaznenuTs BemecTBa Mo MOJEKYISIPHBIM Maccam
3.CKOHIIEHTPUPOBATh OCIKOBBIN PACTBOP

3. OcBOOOIUTHCS OT MPUMECEH

4, Bepno Bce

75.

[Tpu renw-punsTpaniuy NepBEIMHU OYIyT THOUPOBATHCS:
1 .kpymHBIC OCITKH U METKHE TSI THIBI

2.TONBKO KpPYTHbIE OEIKU

3.TOJILKO MEJIKHE MENTUIbI

4 .BBICOKOMOJICKY/ISIPHBIC COCAMHCHUS

5 -HU3KOMOJICKYJIIPHBIC COC/IMHCHU A

76.

HazoBure YCIIOBHA IIOBBINICHHA KadCCTBa (I)I/IJIBTpaIII/II/I B




OHOCHHTE3E:

1. O6paboTka KyIbTypaabHON KHUIAKOCTH IEKTPOIUTAMU
2. TenmoBas Koarymnsuus

3. OuIbTpyOIIME HAOJHUTEIN

4. KucnortHas Koaryasuus

5. BepHo Bce

77,

OuncTka KUJIKAX OTXOJIOB OMOTEXHOJIOTHYECKOTO
IIPOM3BOJICTBA UCIIOIB3YET OMOIIEHO3 «aKTUBHBIA HJI», B COCTaB
KOTOPOTO BXOJAT MUKPOOPTaHU3MBI:

1 Pseudomonas

2 Bacillus

3. Bacterium, Pseudomonas, Bacillus

4 Bacterium, Pseudomonas

5. Bacterium, Bacillus

78.

B kakoil 30HE YUCTBIX MOMEIICHUM JOJKEH OCYIIECTBIISTHCS
aCeNTUUYECKUM Pa3JIUB HHBEKIIMOHHBIX OMOTEXHOJIOTHYECKUX
npenapaTos:

B 30He THHA A

B 30ne THna B

1
2
3. B 30He Tuna C
4 B 30He Tna D
5

B 0oxkce Omonornueckon 0€30macHOCTH

79.

[Ipu TypOMOOCTATUYECKOM pEXHUME KYJIBTUBUPOBAHUS O
KOHUEHTPALUHUH KJIETOK MIPOAYIIEHTA CYIAT IO:

1. CxopocTH noTpebiieHus: KUcIopoaa

2. IHTEHCUBHOCTH BBIJIEJIEHUS YIJIEKUCIIOTO ra3a

3. IHTEHCUBHOCTH TEIJIOBBIICICHUS

4. MyTHOCTH BBIXOZJSIIETO MOTOKA KYIbTYPAJIbHOMN KUIKOCTH

5. I3MeHEeHMIO pH KYJIBTyPAIbHOU KUAKOCTH

80.

PeTpouHrnbupoBanre KOHEYHBIM MPOAYKTOM MpPU OMOCUHTE3E
OMOJIOTMYECKHU AKTUBHBIX BEIIECTB — 3TO:

1. [lonaBnenue HayajabHOTO (¢epMEHTa B METa0OJIMYECKOM




LEeNH
2. llogaBnenne mocnenHero ¢QepmMeHTa B MeETa0OIMUYECKON
Henu
3. IlogaBnenue Bcex (epMEHTOB B META0OIMYECKOH 1IETIN
4. AxtuBu3ays GEpMEHTOB B META0OIU3ME KIIETOK

5. [Ipononranus 6uocunresa.

81.

Ykaxute (hUOPHUHONMUTHYECKUI dbepMeHT
MUKPOOHOJIOTUYECKOTO CUHTE3a, IPPEKTUBHBIN MPHU JTCUCHUH
TPOMOO30B:

1. CtpenTokuHaza

2. o-aMusa3a

3. Comuzum

4. T'anakTo3uaasza

5. Tpurncun

82.

VYkaxure OKHUCITUTEIIBHO-BOCCTAHOBUTEIIHHBIC
OMOKaTaIu3aTopHhI:

1. OxcupenyKrassl

2. Tpancdepassl

3. I'maponazbl

4. JInazbl

5. N3omepasbl.

83.

VYkaxxute OMokaTaau3aTopsl porecca ruIpoian3a;
1. OxcupenyKkrassl

2. Tpancdepassl

3. l'umponazer

4. JInazbl

5. N3omepasbl

84.

MynbTrd)epMEHTHBIN KOMITJIEKC COCTOUT U3:
1. ®epMEHTOB, KaTaJIU3UPYIOIIUX CHUHTE3 IEPBUYHOTO WIIN
BTOPUYHOTO META0OIUTA

2. CDCpMGHTHLIX 6€J'IKOB, BBIACIISIEMBIX M3 KIICTKH IIYTEM




DKCTPAKIIUU U OCAXKIECHHUS
3. ®epMEHTOB KJIETOYHON MeMOpaHBbI
4. JK30-M DHAONPOTEA3

5. Tpancnienrnnas

85.

[leHnnuIMHALIMIIA3a UCTIOIB3YETCS IPH:

1. ITosmydeHNH MOMYCUHTETUYECKUX MEHUIIMJUTMHOB

2. [IpoBepke 3aBOJICKUX Cepyil MEHUIMIIMHA HA CTEPUIBLHOCTD
3. Ouenke >(PPEKTUBHOCTH  MEHULUMIUIMHOBBIX  CTPYKTYp
IIPOTUB PE3UCTEHTHBIX OaKTepuid

4. CHATUM aJUIEPTUYECKUX PEaKLUi Ha MEHUIIUIUIUH

5. CHATUY NUPOTEHHBIX pEeaKIUN

86.

DepMEHT, OTBEYAIOIIMM 32 YCTOMYHMBOCTH IMATOTE€HHBIX
OakTepuil K ICHUIIUIITNHAM

1. B-nakramaza

2. CtpenTokuHasa

3. Ypeasa

4. B-rajakro3uaasa

5. IlenununauHamunasa

87.

K cneunduueckum Oenkam-pepmMeHTaM OTHOCATCS:
1. l'unponassel

2. OkcupemyKTa3bl

3. Tpancdepassi

4. JInazbl

5. BepHo Bce

88.

Pu60o3umsl — 370:

1. KomnioHeHThI prubocoM

2. ®epMeHTBI- HYKIICOITPOTCHIBI

3. ®epMeHTBI, OCYIICCTBISIONIMNE CHUHTE3 W IPEBPAIICHUS
puOO3BI

4. Cneunduueckue MOJIEKYJIbI PHK, oOmnanaroiue

KaTaJUTUYECKOM AaKTUBHOCTBIO II0 OTHOIICHHUID K Apyrum




MOJIEKYJIaM PHK

5. ®epmenTsl koaupytomue cuaTe3 PHK

89. | depMeHT,  pacmICIUIMIOMUNA  KpaxmaJl O  TJIFOKO3BI,
UCIIOJIb3YEMBbII MPU JICUCHUH MOIKETYTOYHON KEJIE3bl:
1. AMunaza
2. Comuzum
3. TeppuiutuH
4. CTpentokuHasa
5. beraranakro3unasa
90. | TpeboBanus k hepMeHTaM-MapKepaMm:
1. Bricokasi akTUBHOCTb U CTAOMIIBHOCTh
2. [IpocTora MeTo/a onpesiesieHns cyocTpaTa WiH MPOTyKTa
3. CoxpaHeHHe€  aKTUBHOCTH W CTa0WIBHOCTH  TpHU
MoauduKauu
4. Bricokasi 4yBCTBUTEILHOCTD
5. BepHo Bce
91. | Jlunonutuyeckuii  (QEpPMEHT,  THAPOIUIYIOMUNA  KUPBHI,
MPUMEHSIEMBIN MPU XPOHUUYECKUX 3a00JIEBAHUSIX KEITyI0YHO-
KHIIIEYHOTO TPaKTa:
1. Comuzum
2. AmMunasa
3. Teppunutux
4. CtpenToknHasa
5. Beraramakro3unasa
92. | ®epMeHT NEHUITMIUIMHAITUIIA3a KaTalu3upyeT:
1. Pacmierienre OeTagakTaMHOTO KOJIbIla
2. Pacmiernyienue THa30IMIMHOBOTO KOJIbIIA
3. OtmernyieHrne 60KOBOTO paguKaja MpH Ce
4. JleMeTUIMpOBaHUE THUA30IUANHOBOTO KOJIbIIA
5. MeTunmnpoBaHue THA30IUAMHOBOTO KOJIbIIA
93. |UYro oTnM4aeT XUMHUYECKOE MPOU3BOACTBO AMHUHOKHCIOT OT




MUKPOOHOJIOTHYECKOr0?

1. UcxoqHoe ChIpbe

2. Temmieparypa, BpeMs Ipoliecca
3. Ilonmydenue paremMaroB

4. JloporocTosiiye KaTaln3aTopsbl

5. BepHo Bce

94.

JIns KakuX JIEKapCTBEHHBIX CPEACTB HA OCHOBE aMHUHOKHCIIOT
XUMUYCCKHA CHUHTE3 SBIIETCS Oo0Jiee pallMOHAIBHBIM, YeM
MUKPOOHOJIOTNYECKUIA:

1. Jletinua

2. U3omeiinuu

3. I'mumn

4. OennnanaHud

5. JIuzun

95.

Bri6epure OMO000BEKT JUIS OMOTEXHOJIOTUYECKOTO
MIPOU3BOJICTBA TPEOHHUHA:

1. Bacillus subtilis

2. Escherichia coli

3. Corynebacterium glutamicum

4, Xanthomonas sp.

5. Pseudomonas sp.

96.

BriOepute OMO000OBEKT I OMOTEXHOJIOTHYECKOTO
MPOM3BOJICTBA JIN3UHA:

1. Bacillus subtilis

2. Escherichia coli

3. Corynebacterium glutamicum

4, Xanthomonas sp.

5. Pseudomonas sp.

97.

VYKaxute peryiasiTOpHbIA 3JIEMEHT, BOCIPUHUMAKOIIMNA CUTHAI
oOpaTHOM CBA3M B  Cjly4yae IMPOSABICHUS  MEXaHU3Ma
PETPOMHTUOMPOBAHUS:

1. ITpomotop




2. UndopmarimoHHas pHK
3. CTpyKTypHBIE OeiIKU
4. Attenyatop

5. benok-penpeccop

08. | IlpuuvMHa BKJIIOUYEHUS MEXaHU3Ma PETYISAIUU OMOCHHTE3a
aMUHOKHCIIOT penpeccuu B kieTke Escherichia coli:
1. Hanuuue nu30bITOYHOTO KOJIMYECTBA TPEOHUHA B KIIETKE
2. [IpeBparienre yacTi TPEOHUHA B U30JICHIIUH
3. Hakomienue TpeoHnHA M H30JICHIIMHA OTHOBPEMEHHO
4. BzaumojeiicTBE TPEOHMHA C aTTEHYaTOpOM M TEpMUHAIUS
npolecca TpPaHCKpUIIUHU Oeska ¢pepMeHTa
5. Bepho Bce

99. | MakcuManbHO  BBICOKass  CKOpPOCTh  CHHTE3a  JIM3MHA
JOCTUTACTCSI:
1. HapymieHueM  MOJEKYJISAPHBIX MEXaHU3MOB  PETYISILUU
OMOCHHTE3a KJIETKH
2. OnTUMaNbHBIMH YCIOBUSMH BBIPALTUBAHUS OMOMACChHI
3. lpobHOM momavyeit W moaAep)KaHWUEM  KOHIICHTPAIUH
UCTOYHHUKOB YIJIEpOJa, aMMOHHUHHOTO a30Ta, MHHEPaTbHBIX
CoJieH, pOCTOBBIX (DAKTOPOB B Mpoliecce PepMEeHTAINH
4. pH-cTatupoBanueM B nporecce hepMeHTauuu
5. BepHo Bce

100. | B mpomecce ¢epMeHTanuu Tpu TPOU3BOACTBE TPEOHHHA
OMOTEXHOJOTUYECKUM METOJIOM HEOOXOAMMO TMOAICPIKUBATh
onTUMasbHbBIE 3HaueHus1 pH cpenbl, 4To AenaeTcs C MOMOIIBIO:
1. AMmuaka
2. AMMHaYHON BOJBI
3. YreBonos
4. CMecbr0 aMMUa4YHOM BOJIBI M YITIEBOJIOB
5. Cmechlo aMMuaka 1 yriieBooB

101. | ®epmenTanusi B 3()(HEKTUBHOM NPOU3BOJACTBE AMHHOKHUCIIOT

JOJIDKHA IIPOBOAUTHCA B YCIIOBUAX:




1. JloGaBneHuUs IPEIIIECTBEHHUKOB

2. VlnTeHCHBHOM a’panuu

3. AKTHBHOTO TIepEMEIITNBAHUS

4. JIpoOHOM Mo jaun KOMITIOHEHTOB IMUTATEIILHOU CPEIbI

5. BepHo Bce

102.

CuHTe3 11eNeBOM aMUHOKHUCIOTHI MOXET MPEKPATUThCS H3-3a
BO3JICUCTBUS HA MPOAYIICHT:

1. Toxcuyecknx MeTabOIMTOB OMOCHHTE3A B KIIETKE

2. UsmenenueMm kucmotHoctH cpeasl (pH)

3. OTCyTCTBHEM POCTOBBIX (haKTOPOB

4. HenoCTaTOYHOCTBIO a’palliu mpoiiecca

5. Bepho Bce

103.

B mpoMBINIIEHHOCTH aMUHOYKCYCHYIO KHCIOTY  (TJIHITHH)
MOJTY4ar0T METOJIOM:

1. XumMuyeckum

2. buonornueckum

3. XUMHUKO-3H3UMATHYECKUM

4. MuUKpOOHOJIOTHYECKUM

5. BepHo Bce

104.

PaGounii uki hepmeHTaii aMUHOKHUCIIOT 3aBUCHUT OT:
1. Ot «(hOHOBOI» KOHIIEHTPAIIUX UCTOYHUKOB yIJiepoaa
2. [IponykTUBHOCTH OMOMACCHI

3. Ucnonp3oBanus cydcrpara

4. Hanmnuus B cpeie TOKCHICCKUX METa0OJUTOB

5. BepHo Bce

105.

B ciydae OuocuHTe3a Kakoii aMHUHOKHCIIOTHI TTPOIIECC UMEET 2-
X (ha3HbBIN Xapakrep:

1. Tpeonuna

2. Banunaa

3. JIuzuna




4. N3zonennuua

5. Bepno Bce

106.

B mpombinieHHOM cuHTE3€  1-aCKOpOMHOBOM  KHCIIOTBI C
MOMOIIBI0 OaKTepUi OCYIIECTBISIOT MIPEBPaIICHUE:

1. D-copbuTtona B L-copbo3y

2. D-tmoko3b1 B D-copOuTon

3. L-cop6035b1 B 2-keT0-L-TyIOHOBYIO KUCIOTY

4. 2-xeto-L-TynoHoBOM KUCIOTH B L-aCKOPOMHOBYIO KUCITIOTY

5. I'mroko3b1 BO hpyKTO3Y

107.

Kakoif w3 mpeacTaBleHHBIX HIKE IpPEMapaToB Ha OCHOBE
AMUHOKHCIIOT ~ TPUMEHSETCS B  TEpalMk  HEPBHBIX U
IICUXWYECKUX 3a00JICBAHUMN:

1. I'myramun

2. llucrenn

3. Metnonun

4. I'munun

5. llepebponu3zun

108.

Kako#i mpenapar Ha OCHOBE aMHHOKHCIIOT HCIIOJIB3YeTCsS Kak
pEryNIATOp TPOIECCOB pPETreHepalid B TOJOBHOM MO3Te
(MHCYJIBT, HIIIEMHUS):

1. [ucrenn

2. MeTnonuH

3. i

4. Ilepebponau3ux

5. AnanuH

109.

Uto w©3 HWXKE TNPEACTABICHHOTO MOXHO OTHECTH K
KOCMOIICBTHYECKHM IpenaparaM Ha OCHOBE aMHUHOKHCIIOT:

1. I'muume

2. MeTtnoHnun

3. OMOpuobact

4. PymanoH

5. PaBepon




110.

JlekapcTBeHHBIM  mpenapar HAa  OCHOBE  aAMHHOKHCIIOT,
pEryupyromuil  MeTaboJIMYecKre IMPOLEeCChl B TOJOBHOM
MO3re:

1. Imunuu

2. I'mytamun

3. Metnonun

4. Ilucteun

5. llepebponmmu3un

111.

BriOepute HamOosiee nemIeBbI U JOCTYMHBIM HMCTOYHUK U3
Kiacca (UTOCTEPUHOB JUIS TPOU3BOJICTBA  CTEPOMIHBIX
ropMoHoB Kak JIC:

1. lnocreHun

2. Comaconua

3. CrurmacrepuH

4. CutocTepuH

5. DprocrepuH

112.

Vkaxure, kakue JIC MOXKHO TONYYUTh U3 AHJIPOCTEHAMOHA
(AJl) c TOMOIITBI0 XUMHUYECKUX MOTUDUKAIUI:

1. TecTtocTepoH

2. MetuirecToCcTepoH

3. OKcHunporecTepoH

4. CnupOHOJIAKTOH

5. Bepno Bce

113.

B MEIUIIMHCKOUN MpaKTUKe CTEPOUIHBIE TOPMOHBI
MPUMEHSIOTCSIT B KAa4eCTBE  JIEKAPCTBEHHBIX  CPEICTB
OMOTEXHOJIOTHYSCKOTO ITPOM3BOCTBA KAK:

1. [IpoTUBOBOCTIAIUTEIIHHBIC

2. lnypeTuueckue

3. Anabonuueckue

4. TIpoTUBOpaKOBBIC

5. BepHo Bce

114.

OOmielt 4YepTroil BCeX MPOIECCOB MHUKPOOHOJIOTHYECKON




TpaHchopMaIiH SBISETCS:

1. YBenuueHne MOJIEKYJISIPHON MacChl BEIIECTBA

2. AKTHBAITUST MOJICKYIT

3. MI3MeHeHune MOJICKYISIpHOU CTPYKTYPBI BEIIECTB
4. Cunte3 MoJeKyn «de novoy

5. Peakuuu koMIiekcooopa3oBaHus

115.

OTIM4UTENBLHOW 0COOEHHOCTHIO KOPTUKOCTEPOUIOB SIBIISIETCSL:
1. Hannune KUCIOPOJHOM IpyIIibl y 3-r0 yIIEpOAHOrO aToMa
2. Hannuwme xucnopomnoit rpynmsl y 11-ro yrmmeponHoro atoma
ipu C-17

3. Hammume nBoiiHoM cBs3u Mmexay aromamu C-4 u C-5

4. Hanuuue nBoitHOM cBsA3u Mex a1y aromamu C-5 u C-6

5. Hanmnume ruapokcu3aMeleHHON aleTHJIbHOM TpyHmbl MpU

C-17

116.

dapMakoJIOrMUECKyl0  aKTUBHOCTb  JJi1  OOJIBIIMHCTBA
CTEPOMIHBIX  TOPMOHOB  OOYCIIOBIMBAE€T  IMPUCYTCTBUE
TUAPOKCUIIBHBIX IpyIIII B anpe
UKJIOTIEHTaHIEPTrUAPOPEHAHTPEHA B CIEAYIOIIUX
MTOJIOKEHUSX

1. C-3, C-11, C-16, C-17

2.C-3

3.C-3,C-11, C-16
4. C-3, C-16, C-17
5.C-3,C-11

117.

BriOepute  MHKpOOHOJOTHYECKYIO  TpaHchOpMalui  C

yKa3aHueM PUMEHSIEMOTO MUKPOOpraHu3Ma u
COOTBETCTBYIOLIEH dbepMeHTaTUBHOM peaknuu, eciu
CyOCTpaToM SIBIISIETCS TMPOTECTEPOH, a MpPOoaykToM — 1l1-o-
TUJPOKCUIIPOTECTEPOH:

1. Rhizopus nigricans, 11-o-TuapoKkcuInpoBaHue

2. Culvalaria lunata, 11-B-ruapoxcunupoBanue




3. Streptomyces roseochromogenus, 16-o.-ruIpoOKCUTUPOBAHTE
4. Arthrobacter simplex, 1,2-neruapupoBanue

5. Mycobacterium vaca, okuciieHrue OOKOBO# I1eMy CTeprHA

118.

BriOepute  MHKpOOHOJOTHUECKYIO  TpaHChOpMaIldio  C
yKa3aHUuEeM MPUMEHSIEMOTO MHUKPOOpPTraHu3Ma u
COOTBETCTBYIOIIEH  (pEpPMEHTATUBHOW  pEaklMH,  €CIU
CyOCTpaToM sIBIsieTCS BellecTBO S PelixuireliHa, a MpoayKTOM
— TUJIPOKOPTHU30H:

1. Rhizopus nigricans, 11-a-ruapokcuianpoBanue

2. Mycobacterium vaca, okuciaeHrue OOKOBOM LIeTH CTeprHa

3. Streptomyces roseochromogenus, 16-0-TUIPOKCHIIUPOBAHUE
4. Culvalaria lunata, 11-B-ruapokcuiiupoBanue

5. Arthrobacter simplex, 1,2-nerunpupoBanue

119.

BriOepute  MHKpOOHONIOTHYECKYIO  TpaHchoOpMalui  C
yKa3aHUEM MIPUMEHSIEMOT0 MUKpPOOpTraHu3Ma u
COOTBETCTBYIOLIEH dbepMeHTaTUBHOM peaknuu, eclu
cyocTpaToM sBisieTes 9-0-(hTOPKOPTU301, a MPOAYKTOM — 9-ai-
¢dTop-16-0-TUAPOKCUKOPTU3O:

1. Rhizopus nigricans, 11-o-rupokcuinpoBaHue

2. Culvalaria lunata, 11-B-ruapoxcunupoBanue

3. Streptomyces roseochromogenus, 16-0-TUIPOKCUIUPOBAHHE
4. Arthrobacter simplex, 1,2-neruapupoBanue

5. Mycobacterium vaca, okuciaeHrue O0KOBOI 11T CTepUHA

120.

Bribepure  MHUKpOOMOJIIOTHYECKYIO  TpaHcpopMmaiuioo ¢
yKa3aHUEM MIPUMEHSIEMOTO MHUKpOOpraHU3Ma u
COOTBETCTBYIOLIEH dbepMeHTaTUBHOM peaknuu, eciu
CyOCTpaToM SBIIIETCS THAPOKOPTHU30H, a TPOAYKTOM —
TIPETHU3O0JIOH:

1. Rhizopus nigricans, 11-o-TuapOKCHINPOBAHKE

2. Culvalaria lunata, 11-B-ruapokcuiiupoBanue

3. Streptomyces roseochromogenus, 16-0-TUAPOKCUINPOBAHNE




4. Arthrobacter simplex, 1,2-neruapupoBanue

5. Mycobacterium vaca, okuciieHrne OOKOBOM I1eMy CTeprHA

121.

Breibepure = MHUKpOOMOIIOTHYECKYIO  TpaHcpopMmaiuioo ¢
yKa3aHUEM MIPUMEHSIEMOTO MHUKpPOOpraHU3Ma u
COOTBETCTBYIOIIICH  (P)EPMCHTATMBHOW  pCaKIHMH,  €CIU
CyOCTpaToM SBISETCS [3- CHTOCTEPHH, a TIPOAYKTOM —
aHAPOCTEHINOH WITN aHAPOCTATUCHINOH:

1. Rhizopus nigricans, 11-o-ruapokcuiupoBaHue

2. Culvalaria lunata, 1 1-B-rugpokcunupoBanme

3. Streptomyces roseochromogenus, 16-0-THAPOKCHUINPOBAHKE
4. Arthrobacter simplex, 1,2-nerunpupoBanue

5. Mycobacterium vaca, okuciieHre OOKOBOH 1I€NU CTEpUHA

122.

Beiienenne nponaykra TpaHcOpMaluuMd  THAPOKOPTU30HA
COCTOUT B MOCJIEIOBATENIbHBIX CTAIUSX:

1. OuncTka, GpuUABTPOBAHUE, IKCTPAKIMS, CENaparus

2. Cenapariusi, SKCTpakius, GuiIbTpoBaHUE, OUYMCTKA

3. DKcTpakuus, cenapanus, GuIbTpOBaHUE, OYUCTKA

4. ®unbTpoBaHueE, cenapanus, 3KCTpakLus, OUHCTKa

5. Cemapanus, SKCTpaKIus, OYUCTKa

123.

Hanbonee mnepcrneKTUBHBIM HAMpaBICHUEM [IJI1 CHUXKCHUS
ce0ECTOMMOCTH Y TIOBBIIICHUS Ka4eCTBa IEJIEBOTO MPOIYKTa B
OunoKaranuse SBIACTCS:

1. Xumudeckue monudukamu cyocrpara

2. [loBbIIcHUE CEJIEKTUBHOCTH MHUKPOOpraHu3Ma-
TpaHcgopmaropa

3. [ToBbITTIEHNE PaCTBOPUMOCTH CTEPUHOB

4. HnynupoBaHKe pacTyIled KyJabTypbl

5. UMmMoOuMIM3ammss  KUBBIX  KJIETOK  MHUKpPOOpPraHW3Ma-

TpaHchopmaropa

124.

YBennuenue BBIXO/1A LIEJIEBOTO IIPOJYKTa npu

onoTpaHchopMali CTEPOUIOB JTOCTUTAECTCS MPU:




1. YBeIMYEHUN KOHIIGHTPAIlMU CTEPOUJHOTO cyOcTpara B
dbepMeHTaIMOHHOM cpelie

2. YBenWYEHUU UHTEHCUBHOCTH MEPEMEITUBAHUS

3. VYBenuueHHH UHTEHCUBHOCTH a’paliuu

4. TloBbllIeHUH TeMIepaTypbl PepMEHTALINH

5. HckiroueHnr MUKpOOHOM KOHTaMUHAITAN

125.

OcHOBHOE TIPEHMYIECTBO (PepMEHTAaTUBHON OMOKOHBEPCUU
CTEpOUIOB Mepe]] XUMHUECKON TpaHchopMaIieil COCTOUT B:

1. N36uparenbHOCTH BO3JICUCTBUS Ha ONPENCIICHHBIC
(GYHKITMOHATBHBIC TPYTIIBI CTEPOH 1A

2. JIOCTYITHOCTH peareHToB

3. CokpalieHnu BpeMEHH Tporiecca

4. TlonyyeHur TPUHITMITHATBLHO HOBBIX COCIMHEHUN

5. CuHTe3e 11e71eBoro npoaykra «de novo»

126.

KasmnycHble KyabTyphl HY)KIAaFOTCSI B OCBEIIICHUH JIJIS:

1. Jlnis 06pa3oBaHusi BTOPUYHBIX META0OIUTOB

2. J1;1st OCyIIeCTBICHUS B KIIETKaX MPOIeccoB (DOTOCHHTE3A
3. Jl71 OCYIIECTBICHUS MTPOLIECCOB KIETOUHOM
muddepennuanuu

4. ]I MTHUIMAIIAY TIPOIIECCOB JISTICHUS KIETOK

5. Jlns vHMImMaIuu nporeccoB Mopdorenesa

127.

[TutarenbHble Cpeapl IS KyAbTYp PACTUTENbHBIX KIIETOK
OTIIMYAIOTCS OT MUTATEIbHBIX Cped AJIE MUKPOOPTaHU3MOB U
COMaTHYECKHX KJIETOK 0053aTeIbHBIM HAINYUEM:

1. YrneBoaoB

2. DUTOropMoOHOB

3. Coenunenuii azota u ¢pocdopa

4. CpIBOPOTKHU U3 SMOPUOHOB TEIST

5. BuramunaoB

128.

PacturenpHas KjIeTKa OTIMYAETCSI OT COMAaTUYECKOU TOJIBKO:

1. I[JII/ITCJII)HOCTI)IO JKN3HCHHOI'O IHUKJIa, CTPOCHHUEM U




COCTaBOM KJIETOYHOU CTEHKH, pa3MepaMu, HAITMYUEM BaKYOIIH
2. JIITMTENBbHOCTHIO )KU3HEHHOTO 1IUKJIa, CTPOCHUEM U
COCTaBOM KJICTOYHOM CTECHKU

3. PazMepamu, HAIMYMEM BaKyOJIH

4. CTpo€HHEM U COCTABOM KJIETOUHOW CTEHKHU

5. Hanmnunem Bakyonu

129.

Bricokass CTaOMJIBHOCTh IIPOTOIUIACTOB JIOCTUTACTCSA TIPH
XpaHCHUU:

1. B runeproHnyeckoi cpene

2. B xonone

3. B cpene ¢ nobaBineHreM aHTHOKCHIAHTOB

4. B aHa»pOOHBIX YCIOBUSAX

5. B cpene nonustunenrukoss (I1101)

130.

Yro  omIMyaeT  pacTUTENbHBICE  KJICTKH  OT  KJIETOK
MHUKPOOPTaHU3MOB:

1. Pa3mepsl KIeTKU

2. Hammume Bakyomnu

3. B cycneH3uOHHBIX KyNIbTypax KIETKH HMEIOT arperarsbl
Pa3IMYHBIX Pa3MEPOB

4. Hannyue 11eTH0TI03HOM 000I0YKH

5. BepHo Bce

131.

TOTUIIOTEHTHOCTH PACTUTEIIBHON KIIETKH — JTO:

1. dusunonornyeckuii MOTEHIHAN KIETKHA

2. 'eneTnueckuii MOTEHIIMAT KIIETKA

3. CriocoOHOCTh BOCIPOU3BOJICTBA Ha OCHOBE T€HETHUYECKOTO
IMOTEHIIMAJIa KIIETKH

4. CrnocoOHOCTh KJIETKHU K METa00IU3My

5. CnocoOHOCT,  KJIETKH K  3alUTe OT  BHEIIHHUX

HEOIaronmpusTHRIX (DaKTOPOB

132.

Jna  crumynauMM - mponecca  CHHTE3a M JUIMTEIBHOIO
UCIIOJb30BaHUsI OMOMAacchl TMpH TMOJIYYEHHH BTOPUYHBIX

MeTabOJINTOB PACTUTCIBHBIX KICTOK U TKaHeHn HCO6XO,Z[I’IMBI:




1. Hutpatsl

2. Nonbl aMmMoHUs
3. Comnm xamus

4. Comu docdopa

5. [IpeamecTBeHHUKH OMOCUHTE3A

133.

VYkakuTe akTUBHYIO (pa3y pocTa KaJTyCHBIX KJICTOK U TKaHH:
1. Jlar-da3za

2. ®a3a HaYaIa MUTOTHYECKON aKTUBHOCTH

3. DKCoHEeHIMaNbHAS (ha3a

4. CranmmonapHas (aza

5. ®az3a aBrommsa

134.

VYkaxute (pazy CHUKEHUS ACICHUS KIETOK:
1. Jlar-paza

2. daza Havajga MUTOTUICCKOW aKTHBHOCTH
3. DkcroHeHMaabHas dasa

4. Crammmonapnas (asza

5. ®a3za asBronuza

135.

Jlnst »MMOOMIHM3aIMK KJIETOK KaJTyCHOM KynbTypbl Digitalis
lanata MCMOIB3YIOT HOCUTENH:

1. AgpruHar Kajablus

2. Araposy

3. [TopomkoBsIi MeTaT

4. Tlonnyperan

5. BepHo Bce

136.

AcenTrka B pasfene KyJIbTHBHPOBAHHS PACTHTEIIBHBIX KICTOK
npu OMOCHHTE3€ BTOPUYHBIX MeTaObonuToB Kak JIC BKITIOYaeT
CTCPUJIN3AIMIO BO3AyXa, HCTIONIB3YS:

1. ®unpTpoBaHUE

2. Y-obmyuenue

3. AHTHUCENTUKHU

4. AHTHONOTHKH

5. Bepno Bce




137.

[{uks Ky TbTHBUPOBAHMS PACTUTENBHBIX KJIETOK, YUACTBYIOIINX
B OHOCHHTE3¢ BTOPHYHBIX METAOOJHMTOB, B TEXHOJOTHUH
MOJTyYCHHS] OMOMACCHI ONIPENETISAETCS CTaTueH:

1. IIpuroToBieHre MUTATCIBHON CPEIBI

2. Crepuimzariys TUTATeIILHON CPEIbI

3. TloceB TkaHM HA TUTATEIBHYIO CPEIY

4. BripaiyuBaHue OMOMAacChI

5. CbeM ChIpoil Macchl U BBICYIIMBAaHUE

138.

['uOpuauzauss MNOPOTOINIACTOB  BO3MOXKHA, €CIU  KIIETKHU
HCXOJHBIX PACTEHUM 00JIa1af0T:

1. ITonoBO¥M COBMECTHMOCTEIO

2. ITo10oBOM HECOBMECTUMOCTBIO

3. COBMECTUMOCTH HE UMEET CYIICCTBEHHOTO 3HAYCHHS

4. bonpmuMu pazMepamu KIETOK

5. AKTUBHBIM POCTOM KIICTOK

139.

Hns MPOTOTLIACTUPOBAHUSA HauOosee MOAXOMST
CYCTIEH3UOHHBIE KYJIBTYPbI:

1. B nar-¢aze

2. B cranmmonapnoii daze

3. B skcrioHeHnmanpHOM dase

4. B (paze 3ameieHHOTO pocTa

5. B ¢aze ormupanus

140.

VYKakuTe Ha3BaHHUE PACTEHUs, C MOMOIIBI0 KOTOPOTO MOKHO
MOJTy4YaTh CEepJCUHbIC BEIECTBA, «KapACHOIUIBI» Ha MpHUMeEpe
TOTTyYeHUS JTUTOKCHHA C UCTIOJTb30BaHUEM
ounorpanchopmanyu:

1. Atropa belladonna

2. Rauvolfia serpentina

3. Digitalis lanata

4. Panax ginseng

5. Dioscorea deltoidea

141.

B knumHuKax B Je4eOHOW TMpaKTHKE KOXKHBIX 3a00JieBaHUMN




ucnonb3ytoT JIC Ha OCHOBE KaUTyCHBIX M CYCHEH3HOHHBIX
KYJIBTYP, U3 HUKENIEPEUUCICHHOTO 3TO:

1. ITanakco3uanl

2. JInocreHuH

3. bepbepun

4. NuxoHnH

5. JIlurokcux

142.

B knuHMKax B JIeYEOHOW MPAKTHKE CEPACYHO-COCYIUCTHIX
3a0oneBannii ucnosb3yoT JIC Ha OCHOBE KaUTyCHBIX U
CYCIIEH3UOHHBIX KYJIBTYP, U3 HHKEIIEPEUYHUCIEHHOTO 3TO:

1. ITanakco3u b1

2. JlnocrenuH

3. bepbepun

4. 1lukoHUH

5. Jluroxcux

143.

B knuHuKax B JIe4eOHOM MpPAKTUKE KHUIIEUHBIX PACCTPOUCTB
ucnonb3yoT JIC Ha OCHOBE KaJUIyCHBIX M CYCHEH3MOHHBIX
KYJIBTYP, U3 HUKENEPEUUCICHHOTO 3TO:

1. [Tanakco3u b1

2. lnocrenuH

3. bepbepun

4, IllukoHUH

5. Jlurokcux

144,

B xnuHUKax B JIe4eOHOM NPAKTUKE M1 YCUIICHUS HMMYHHUTETA
B KaueCTBE a/IalToreHa ucrnoib3yioT JIC Ha OCHOBE KaJUTyCHBIX
U CYCIICH3UOHHBIX KYJBTYD, U3 HUKETIEPEUHCICHHOTO 3TO:

1. ITanakco3uabl

2. lnocrenun

3. bepbepun

4. IllnkoHUH

5. Jluroxcux

145.

B neueOHoOI IMPAKTHUKE KaK IIPOTHBO3a4aTOYHOC HCIIOJIB3YIOT




JIC Ha OCHOBE KaJUTyCHBIX W CYCIICH3HOHHBIX KYIBTYp, W3
HIDKETIEPEYUCIICHHOTO 3TO:

1. ITanakco3uanl

2. JInocreHuH

3. bepbepun

4. NuxoHnH

5. JIlurokcux

146.

[IpeBparnienre KapAeHOINIA JUTUTOKCHHA B MEHEE TOKCUIHBINA
JUTOKCHH OCYIIECTBIIACTCS KYITbTypOH KIETOK:

1. Digitalis lanata

2. Acremonium chrysogenum

3. Saccharomyces cerevisiae

4. Tolypocladium inflatum

5. Penicillium chrysogenum

147.

[Ipumenenue HOPMOGIOPOB MOXKET MPEAYNPEIUTh Pa3BUTHE
aTepoCKIIepo3a MOCPEICTBOM:

1. Merabonu3mMa xojecTepuHa

2. YcusieHus UMMYHUTETA

3. [Tognepxanuss UMMyHHUTETA

4. PacieruieHus J1aKTO3bI

5. Moaudukaiuu KaHIIEpOT€HOB

148.

BriOepute HavanpHyO (MEPBYIO) CTAAUIO MPOLIECCa MOTyUCHUS
HOPMO(]IIOPOB HA MPOU3BOACTBE:

1. [ToaroToBKa MUTATEIBLHON CpPEIbI

2. CMmenBaHue KOHIIEHTpaTa OAKTEpUid ¢ HAlTOJIHUTEISIMU

3. KynsruBupoBanue 6akrepuit

4. Otnenenre 0MOMaCCHI

5. dacoBka

149.

Vkaxkute ocoObie TpeOOBaHUS K IITaMMaM HOPMOQIOPOB ¢
Y4ETOM MX HCIIOJIb30BaHUS B OMOTEXHOJIOTHH:
1. BeinepkuBath TIIyOOKO€ 3aMOpaKMBaHHE W JHO(MUIBHOE

BBICYIIIMBAHHEC




2. BBITh aKTUBHBIMH ¥ HE TOKCUYHBIMU
3. BbITh akTUBHBIMH U (PAroycTOMYHUBBIMU
4. BeITh aKTUBHBIMH, HETIATOTCHHBIMU

5. Bepno Bce

150.

UYro He ABIAETCS CHUHOHUMOM IMOHSTHS «HOPMOQIIOPBI»:
1. IlpobuoTtuku

2. DyOMOTUKHU

3. JlaktobakTepun

4. MUKpOOMOTHUKHI

5. Bepho Bce

151.

JIncOaKkTepro3 MOXKET SIBIISITHCS CIICCTBUEM:
W3meHeHust mpUBBIYHOM Cpejibl OOUTaHUS

N3menenus XapakTepa IIUTaHuA

1

2

3. CrpeccoBBIX CUTyalui

4. upokoro NpUMEHEHUs] aHTUOUOTUKOTEPATTHH
5

Bepno Bce

152.

[Ipenapar «KonubakTeprn» co3aaH Ha OCHOBE LITaMMa:
1. E.coli

2. Bifidobacterium bifidum

3. Lactobacillus

4. Proteus

5. Bacillus brevis

153.

AKTHBHAsI KUCIIOTHOCTh KHU3HECTIOCOOHBIX KIJIETOK MPErnmapaToB
HOPMO(]IIOPOB OMPEEISIETCS METOJOM:

1. [ToTeHIMOMETPUUECKOTO TUTPOBAHUS

2. KucinotHo-oCHOBHOTO TUTPOBAHUS

3. OKHUCIUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS

4. OcaguTenbHOrO TUTPOBAHMUS

5. Bepno Bce

154.

VkakuTe caMbIX MHOTOYHCJICHHBIX OOHMTAaTelell KUIIIEYHHKA B

OTCYTCTBHE KaKON-JIMOO MAaTOJIOTHH:




1. [lenTOKOKKH

2. Kumeunas majodka
3. CtaduiaoKoKKu

4. budungobaxkrepuun

5. CTpenTOKOKKH

155. | MexaHu3M  ACUCTBUS  MOJIOUHO-KUCIBIX  OakTepwil  Mpu
MOJIaBJICHUU NTATOTCHHBIX U THUJIOCTHBIX OAKTEPUM CBOAUTCS K:
1. ITonmxenuro pH u aare3un Ha SNUTENUH KUIIEYHUKA
2. [ToBwimenuto pH u aare3un Ha SMUTEINH KUIIEYHUKA
3. Tonpko mormxeHuto pH
4. TonbKo aare3uu Ha SMUTEMN KUILIEYHUKA
5. HeliTpanuzauuu TOKCHYECKUX BEILLIECTB
156. | luapes B onTUMaIbHOM BapUaHTE MOAIAETCS JICUCHUIO:
1. AHTHOMOTHKAMU
2. bubuaymbakreprunom
3. Cynmbamugamu
4. GepMEHTHBIMU MpenapaTaMu
5. BepHo Bce
157. | BeiOepute  BTOpPYH  CTQAMIO  Mpoliecca  MOJYyYCHHS
HOpPMO(]IIOPOB HA MPOU3BOACTBE:
1. KyneTuBupoBaHue 0akrepuii
2. CMmemBaHue KOHIIEHTpaTa 0aKTepHil ¢ HaOJTHUTEISIMHU
3. IlogroTroBKa MUTATEIHBHOM CPEJIBI
4. Otnenenre 0MOMacCChI
5. ®acoBka
158. | Beibepute dYeTBEepTYIO CTaaUI0  Tpollecca  MOIYYCHHS

HOPMOQJIOPOB Ha MTPOU3BOJICTBE:

1. KyneTuBupoBanue 0akrepuii

2. IlogroTroBKa MUTATEIIBHOM CPEJIBI

3. CMemMBaHue KOHIIEHTpaTa OaKTepUid ¢ HAMOJHUTEIISIMHU
4. Otnenenne 6MOMacchl

5. ®acoBka




159.

MonouHokucTBIe OaKTepUH MOTYT OKa3bIBaTh MOJOXKHUTEIBHOE
NEHCTBUE ITyTEM BIUSHUA:

1. OnHOBpEMEHHO Ha pACILEIUIEHUE JaKTO3bl, HAa YCHUJICHHE
Hecnenu(puyeckoro  MMMYHUTETa W Ha  METaboIM3M
XOJIECTEPHUHA

2. TonpKO Ha PACHIETIIEHUE JIAKTO3BI

3. Tonpko Ha ycuJIeHHE HecTIenn(pUIECKOr0O UMMYHHUTETA

4. TonpKo Ha METa0OJIM3M XOJIECTEPUHA

5. OnHOBpPEMEHHO Ha paclIEIICHUE JIAKTO3bl U HA YCUIICHUE

HCCHCHH@)H‘-IGCKOFO HMMYHHUTCTaA

160. | K HopManbHON WM PE3UIEHTCKOW MHUKpPO(IOpEe KHUIICYHHKA
OTHOCSITCSI:
1. MonoyHoKuCIbIe OaKTepUun
2. DHTEepobakTepun
3. CraduiaoKoKKu
4. TpoxoxenogoOHbIe TpUObI
5. BepHo Bce
161. | HazoBuTe BakHEWIIME KOMIIOHEHTHI IPENaparoB Ha OCHOBE
KUBBIX KyTbTyp CAMOMOTHUECKIX MUKPOOPTAaHU3MOB:
1. DHTEPOKOKKH,TaKTOOAUILTBL, 0N U I00aKTepUn
2. DHTEPOKOKKH, JJAKTOOAIIUIUIBI,PHTEPOOaKTepUn
3. DHTepobakTepun, oudurod6aKTepun, SIHTEPOKOKKU
4. bupunobakrepun, YHTEPOOAKTEPUH, JTAKTOOAIMILITBI
5. BepHo Bce
162. | BeiOepute TMOCHEAHIO CTaauI0 Tpolecca  IMOJYyYCHHS
HOPMO(]IIOPOB HA MPOU3BOACTBE:
1. CMmemMBaHue KOHIEHTpaTa 0aKTepuil ¢ HAOJTHUTEISIMU
2. ®acoBka
3. KynsruBupoBanue 6akrepuit
4. TlonroroBKa MUTATEIBHOM CPEJIbI
5. Otnenenue OMOMacChl
163. | BeiOepute  TpeThl0  CTagui0  Mpolecca  MOJYyYCHHS




HOPMO(DIIOPOB HAa MPOU3BOICTRBE:

1. OTnenenue 6MoMacchl

2. CMmemmBaHue KOHIIEHTpaTa 0aKTepHil ¢ HAIOJTHUTEISIMU
3. KynpTuBHpoBaHue 6akTepuii

4. ITonroroBKa NUTATEIBHOM CPEJIbI

5. dacoBka

164.

[TpoOnoTuKM — 3TO rpynmna JIEKAPCTBEHHBIX IIPENaparos,
JEUCTBYIOIIMM HayajaoM, KOTOPBIX SIBIISIFOTCS:

1. Mukpooprauu3msl - ciMOUOHTBI KKT

2. BbICOKOOYMIIIEHHBIE BUTAMUHBI

3. [opMoHaIbHBIE KOMIIOHEHTHI

4. IpoxxrKeBble MUKPOOPTaHU3MBbI

5. ®u3N0J0rNIYeCKy aKTUBHBIC IICIITUIbI

165.

OnTumanbHass cpeda JJIs  BBIPANIUBAHUS — MPOTMMOHOBBIX
OakTepuidi B MPOMBIIUICHHOM IIOJYY€HUM BHUTaMUHAa B,
COJZICP’KUT BCE KOMIIOHCHTHI KPOME:

1. Kykypy3HOro sKkcTpakra

2. I'mroxo3bl

3. luctuimmpoBaHHOM BOBI

4. Coneii kobanbsTa

5. Cynnara aMmmMoHUs

166.

[Ipy  BbIpallMBaHMM  MPONUOHOBBIX  OakTepuit A
IPOMBIIUIEHHOTO TOJIy4eHHs] BHTaMHHA Bj; onTUManbHbBIM
pexUMOM (EpPMEHTAIIMOHHOTO TMpoliecca B OOJNBIIMHCTBE
CJIy4aeB SIBJISIETCS:

1. Ilepuonnueckuii

2. [Tonynepuoauyeckuii

3. Lluknmyeckuii

4, MHOTOLIMKIINYECKU T

5. Bepno Bce

167.

[Iponiecc nanrouMpoBaHUsT € KOJIOHOK BUTaMuHa B, Ha

IMPOU3BOACTBE OCYIICCTBIIACTCA:




1. JlucTHIIITMpPOBaHHON BOIOM
2. BonHBIM pacTBOpOM aleToHa
3. DtaHonom

4. Ddupom

5. BepHo Bce

168.

B mpou3BoacTBE Kakoro BHUTaMWHA, B OOJIBIIMHCTBE CTaIUN
MOJyYEHHUSI KOTOPOTO WCIONB3YETCS OPTaHWYECKUN CHHTE3,
YCTENTHO TPUMEHSIETCS OMOKOHBEPCHS:

1. ACKOpOMHOBOM KHCIIOTBI

2. Ilupugokcuna

3. [luanokoOaamuHa

4. DprocTepuHa

5. ®onneBoH KHUCIIOTHI

169.

[IponyueHntsl BuTaMuHa Bj, KyIbTHBUPYIOTCA Ha Cpenax,
KOMIIOHEHTOM KOTOPOU HE SIBJISIETCA:

1. I'moko3a

2. Kykypy3HbIii 9KCTpaKT

3. CoeBas myka

4. PpiOHast Myka

5. Kpaxman

170.

B mpouecce depmenTtanuu npu moisyueHun BUTamMHHA By, B
dbepMeHTep HEOOXOIMMO TT0/1aBaTh:

1. 5,6-mUMeTIIIOCH3UMHI1a3071 CO MIETIOYHBIM PACTBOPOM

2. lucTUIImupoBaHHYIO BOY

3. PacTBOp MI1IOKO3bI

4. PacTtBOp CcynbdaTa aMMOHHS

5. PactBOp KHCIOTHI

171.

JlommomHUTENIbHAS OYHMCTKA BHUTaMHHA B, 00bYHO Ha
MIPOU3BOJICTBE MPOBOAUTCS HA KOJIOHKAX C TTOMOIIIBIO:

1. Tens

2. OKucH aJIfOMUHUSA

3. IToauA THACHITTMKOIS




4, OKucH KaJIbIUs

5. AKTUBUPOBAHHOTO YTJIS

172.

Jlist puboduraBrHa XapakTepHa OUOIOTHYECKas aKTUBHOCTD:
1. B o6eux ¢popmax ®MH u OAJ]

2. Tonbko B ko3H3UMHOM hopme ODMH

3. Tonbko B k03H3UMHON (hopme DA /]

4. Koaa3umHas popma He UMEET 3HAUCHUS

5. BepHo Bce

173.

Butamun PP (HukoTHMHOBasi KuCIOTa) B TMPOMBIIUICHHBIX
Macirabax GMOTEXHOIOTUYECKHA MOKET OBITh MOJTyU€Ha U3:

1. Ilexapckux ApoxoKen

2. bakrepuii

3. [InecHeBbIX TpUOOB

4. MunenuanbHbIX TpuOOB

5. Bepho Bce

174.

K 0COOCHHOCTSIM KyIbTYpaJIbHOW Cpembl TPH  TOJyYeHUN
AProCTepUHA MOKHO OTHECTH:

1. Manoe conep:kaHue TOJIBKO yIIIEBOIOB

2. 30BITOK TONBKO a30Ta

3. M306BITOK a30Ta 1 yIJIEBOIOB

4. VI30BITOK YTIIEBOJIOB, HU3KOE COJIEpKAHUE a30Ta

5. Henocratok a3zoTa u yriieBoJI0B

175.

OprocrepuH peHTA0ENIbHO TMOJIy4YaTh OHOTEXHOJIOTHYECKUM
METOJIOM C TTOMOIIIBIO TAKUX OUOJIOTHYECKUX PECYPCOB Kak:

1. Mukpoopranu3mMsl

2. PacTurenbHbBIC KICTKH

3. ’KUBOTHBIC KIIETKH

4. ®epMeHTHI

5. Bepno Bce

176.

W3 u3mMenb4eHHOro MULIeNus B-KapOTHUH SKCTParupyercs:

1. Auetonom




2. Ciuptom
3. IloacomHeyHbIM MacioM
4. Dpupom

5. Bepno Bce

177.

W3 rpymnmbl rOMOJIOTMYHBIX YOUXUHOHOB HAMOOJBIINNA UHTEPEC

HPE/ICTABIISCT:

1. Vouxunon-10(Ko Q)
2. YouxunoH (Ko Q)

3. Youxunon-9 (Ko Q)
4. YouxunoH -8 (Ko Qg)
5

Bepno Bce

178.

HpI/I OMOTEXHOJIOTNYECKOM IMOJIY4YCHHUHA

Tpe6yeTc;1 9KCTPAarupoBaHHC B TCUCHHC YacCa C IIOMOIIbIO:

1. C1a00 MOIKUCICHHON BOABI
2. luctTrimupoBaHHOM BOIBI

3. CHJILHO MOAKUCIEHHON BOIBI
4, IllenouHoM BOJBI

5. Bognoro pactBopa ammuaka

BUTaMHUHA

B12

179.

[Tpu npomeinieHHOM nony4eHuu BuTamMuHa C (ackopOMHOBas

KHCJIOTA) UCTIONB3YETCSI:

1. Opranuueckuii CHHTE3

2. MukpoOHOIOTHYECKUI CHHTE3

3. XUMHKO-IH3UMATUICCKUI CHHTE3
4. buotpancdopmarius

5. BepHo Bce

180.

K BOOAOPACTBOPHUMBIM BUTAMHWHAM OTHOCATCA:

1. Dprokanbiudepon (/1)
2. Xonekanbiuit Gepoi ([13)
3. B -kapoTuH

4. AckopOUHOBasI KHCIIOTa

5. YOUX1HOHBI




181.

K >xupopacTBOpUMBIM BUTAMUHAM OTHOCSITCSI:
. Xonekanbiuhdepon (/)

[Muanoxo6anamu (B),)

1

2

3. AckopOuHOBas KUCJIOTa

4. HukotuHoBas kuciora (PP)
5

[TanTtoTeHoBas kucinota (B;)

182.

Hedunut BUTAMMHA B, npu KyJbTUBUPOBAHUU
THAMUHTETEPOTPO(HBIX MHKPOOPTAaHHU3MOB Ha TMHTATEIbHON
cpele coaepxaliel H-nmapaduHbl NPUBEIET K HAKOIUICHUIO B
cpeze:

1. A-xeTormyTapoBO KHUCIOTHI

2. JINMOHHOW KHCIOTBI

3. [lupoBUHOTPATHON KUCIOTHI

4. 11laBeneBOyKCYCHOU KUCIIOTBI

5. I'MTHOKCHUIIOBOM KUCIOTHI

183.

PubodnaBuHbI CIOCOOHBI CHHTE3UPOBATh:
1. Beicuive pacteHus

2. MunenuaabHble TpUObI

3. Apoxxu

4. bakrepuu

5. BepHo Bce

184.

Butamun (1) sprokansuudeposn obpazyercs U3 3procrepuHa
IIPY OTPEIEIICHHBIX YCIOBHIX, & UMEHHO:

1. ITpu Y®-06myuenun

2. [Ipu TepmooOpaboTke

3. Ilpu oxnmaxxaeHun

4. B TeMHOTE

5. [Ipu o6pabotke pepmeHTamMu

185.

Butamua B; (maHTOoTeHOBass KHCIIOTAa) B IPOMBIIUICHHBIX
MaciTadax MOXXeT ObITh MOTy4YeHa:
1. XUMUUYECKUM CHUHTE30M

2. bruonornueckumM MeTOI0OM




3. XUMHKO->H3UMATUYECKUM METOIOM
4, MukpoOHOJIOrMYeCKIM METOJI0M

5. BepHo Bce

186.

OnTuMasnbHasi TeMIieparypa Jijisi CHHTE3a aHTUOMOTHKOB
1. Bermie 30°C

2.24-29°C

3. 15-18°C

4, 18-22°C

187.

HazoBute CBOICTBO OeTa-laKTaMOB, H3-32 KOTOPOIO MX
cienyer, cortacHo GMP, HapabaTeiBaTh B OTHIEIBHBIX
TTOMETIICHHMSIX :

1. AnnepreHHoCTb

2. O0mrast TOKCHYHOCTD

3. XpoHHUYECKass TOKCHIHOCTh

4, SMOPHUOTOKCUIHOCTH

5. [luporeHHOCTH

188.

[Tpon3BOICTBO KaKMX TPyMHI aHTHOMOTHKOB MPEAYCMATPUBAIOT
npaBuia GMP B OTHenbHBIX MOMEMICHHUSIX U Ha OTIEIHLHOM
000py/IOBaHUU:

1. [leHUIMIUTHHOB

2. AMMHOTTTUKO3HUIOB

3. TeTpanukIMHOB

4. MakponuioB

5. ITonueHnoB

189.

Ha kakux cpenax »sddekTuBeH OHOCUHTE3 MpernapaToB
aHTUOMOTHUKOB:

1. boraTpIx HCTOYHUKAMH a30Ta

2. benHbIX MUTATETLHBIMY BEIIECTBAMU

3. boraTpix HICTOYHHKAMU yTiIepo/ia

4. borarbix uctounukamu docdopa

5. O0orateHHbpIX BUTAMAHAMHA U aMAHOKHUCIOTAMU




190.

[lyreM MONMKETUIHOTO  CHHTE3a  MPOUCXOOUT  cOOpka
MOJIEKYJIbI:

1. TerpanukimHa

2. [lenunninaa

3. CrpenTomMuiHa

4. IlukiocnopuHa

5. 'erTramurimua

191.

Ha3oBuTe KOMIUIEKCHBIM KOMIIOHEHT MMUTATEIbHON CpEbl,
PE3KO MOBBIIAIOIIUN TPOU3BOAUTEIBLHOCTh (PEpMEHTAIIUU TIPU
MOJIYYEHUH MEHUIUIUINHA!

1. Kykypy3Hblil 3KCTpaKT

2. CoeBasi MyKa

3. 'opoxoBas myka

4. XJ0onKoBasi Myka

5. PucoBas myka

192.

HazoBure MIPEIITIECTBEHHUK MIEHUTTNJUTAHA, pe3Ko
TTOBBIIAFOIIAIA €TO BBIXOJ MTPH JT00ABICHUH B CPEIY:

1. ®enmnykcycHasi KUCIOTa

2. Bera-mumeTnnmucrent

3. Banun

4. Anba-aMHUHOAIUTIMHOBAS KHCIIOTa

5. Tpeonun

193.

DEHWIYKCYCHYIO  KUCJIOTy Kak MpPEIIIECTBEHHHK IpHU
OMOCHHTE3€ NEHUIMIUIUHA JOOABIISIOT:

1. Ilepen pepmenTanuei

2. B mauane ¢pepmenTanmu

3. Ha BTOpBIE-TpETHU CYTKH MOCIE Hayana pepMeHTaINH

4. Kaxxziple CyTKH, B TEYEHUE S-CyTOYHOTO Ipolecca

5. B mporiecce BbIpallliBaHus TOCEBHOM CpeJibl

194.

CkpuHHMHT (DEpMEHTOB ISl MOJYYEHHUs MOJIYCUHTETUYECKHUX
OeTajakTaMOB HEOOXOIUM BCIIEJCTBUE:

1. HectabunpHOoCTH (PEpMEHTOB




2. [larenToBaHMs paHee MONTYYCHHBIX (DEPMEHTOB
3. BBICOKO# CTOMMOCTH KOMMEPYECKUX MPETapaToB
4. PaznuyHOU cyOCTpaTHON CEIU(PUIHOCTH

5. Hanmnuwms xodepmenTa

195.

MetununnunopesucrenTHocTh (MRSA) o0ycioBnena:

1. [Nosinenuem [1Ch-2a ¢ HU3KUM CPOICTBOM K
NEHUIWJUTMHAM | 11eanocrnopruHaM, UCIOIb3YEMbIM MpU
JICUCHUU B KIIMHHUKE

2. [TosiBIeHMEM KarCyImbl

3. bricTpoToit pa3MHOKeHUs

4. KomiuiekcoMm B-nakramas

5. AKTHBHBIM BBIOPOCOM

196.

3amuTa MPOAYLUEHTOB aMHHOIVIMKO3UJIOB OT COOCTBEHHOIO
aHTUOMOTHKA:

1. Huskoe cpoactBo pubocom

2. AKTUBHBII BBIOPOC

3. Bpemennas ¢pepMeHTaTMBHAS MHAKTUBALIUS

4. KomnapTMeHTarus

5. ®opMHUpOBaHUE METAOOINYECKOTO IIIYHTA

197.

[TosiBNIEeHME MHOXECTBEHHOW PE3UCTEHTHOCTH ONyXOJEHd K
MIPOTHUBOOIMYXOJIEBBIM areHTaM 00yCIIOBIIEHO:

1. AXTUBHBIM BBIOPOCOM

2. HenmponuiiaeMocThi0 MeMOpaHBbI

3. depMeHTATUBHON MHAKTUBAIIUEH

4. YMEHBIIICHUEM CPOJICTBA BHYTPUKJIETOUHBIX MUIIICHEH

5. CykeHHreM NOPUHOBBIX KaHAJIOB

198.

W3 BTOpUYHBIX META0OJUTOB MHUKPOOPTAHU3MOB HHTHOUTOPOM
CUTHAJIbHOW TPAHCIYKIIUH SIBJISICTCS:

1. Huknocnopud A

2. CTpenToMUIIMH

3. Hucratuu

4, DpUTPOMUIIMH




5. Kanamuuu

199.

Kaknmu dhaxTopamu HE o0ycioBlIeHa
aHTUOMOTHUKOTOJICPAHTHOCTH TTATOTCHA!

1. Pa3pymieHnemM aHTHOMOTHKA

2. AKTHBHBIM BBEIOPOCOM aHTHOMOTHKA

3. Huzkum conepxaHuemM aBTOIM3UHOB

4. OTCyTCTBHEM MUIICHHU JIJIsl aHTUOMOTHKA

5. Kondopmanueii mumesu

200.

bopsba ¢ (aroBoit uHpekuueit B 1exax (depMeHTaIuu
aHTUOMOTUYECKOW MPOMBIIIJIEHHOCTH Haubolsee palroHalbHA
yTEM:

1. Ilony4yenust ¥ UCNOAB30BaHUS (ParoyCTONUYMBBIX IITAMMOB
OnooObeKTa

2. YKeCTOUEHHsI KOHTPOJIS 32 CTepUITH3AIHCH
TEXHOJIOTUYECKOTO BO3/1yXa

3. YkecToueHus1 KOHTPOJIS 3a CTEPUIIM3AINEH MU TATeIbHOM
Cpelibl

4. YxecTOueHHUs KOHTPOJIS 33 CTEpUIIM3AIeil 000pyI0BaHUS

5. YkecroueHus KOHTPOIIS 32 (PUIBTPALIMOHHBIMU

YCTaHOBKaMHU

201.

[lpyurHa  BhICOKOM  A(P(HEKTUBHOCTH  AHTUOMOTUYECKUX
IpenaparoB « YHa3UH» U « AYTMEHTHUH» 3aKJII04aeTCs B:

1. HeBBICOKOM TOKCMYHOCTH (IO CPABHEHUIO C aMITUIULIMHOM
Y aMOKCHUIIUJIIMHOM )

2. HeBbICOKOI CTOMMOCTH

3. lleficTBu Ha pPE3UCTCHTHBIE K O€TaJlakTamMaM IITaMMBbl
OaxTepuit

4. Tlponourarmuu 3¢ dexra

5. YMeHbIIIGHUH TPOHMIIAEMOCTH  KJIETOUHOW  MeMOpaHbI

MUKPOOPTIaHHU3Ma.

202.

(DYHFI/IHI/II[HOCTB IIOJJMCHOB - HUCTAaTHHA H aM(i)OTepI/ILII/IHa B

o0ycCJIOBJIeHA:




1. ¢opmupoBanuem B MeMOpaHe BOIHBIX KaHAJIOB U MOTEpen
KJIETKOM HU3KOMOJIEKYJISIPHBIX MeTabOINUTOB U
HEOPraHUYECKUX HOHOB

2. Bzaumogeiicteuem ¢ JJHK

3. aKTUBAIMe TUTHUYECKUX (PEPMEHTOB

4. [lonaBiaeHHEM CUCTEM JIEKTPOHHOTO TPAHCIIOPTa

5. YCHIICHUCM CUCTCEM JJICKTPOHHOI'O TPAHCIIOPTA

203. | [IpuunHa pacnpocTpaHeHus OeTajakTaMmas Cpead MaTOreHOB B
KIIMHUKE - 3TO YacTOTa IPUMEHEHUS:
1. beranakraMHBIX aHTUOMOTHUKOB
2. AMHHOTTIUKO3HUIOB
3. TeTpallMKIMHOBBIX AHTHOUOTUKOB
4. Makponauaos
5. @TOPXUHOJIOHOB
204. | Ilpu neuenun OonbHBIXx CIIMJom wunu npu  Apyrux
3a00JIEBAHMSIX C TOHM)KEHHOW  aKTUBHOCTBIO MMMYHHOU
CUCTEMBI MPEATIOYTHTEIEHEE UCITOIb30BATh:
1. TICB-2
2. IICbh-1a
3.IICh -16
4. TICB -3
5. IloBEIIIEHHBIE TO03BI aHTHOMOTHKA
205. | HazoBuTe aHTHOMOTHK, MPOHUKAIOUIMI B KJIETKY NaToreHa 3a
CUET PHEPTUU a3POOHOTO MeTaboIM3Ma:
1. beusunneHUIMILUINH
2. CTpenToOMUITIH
3. Huknocnopun A
4. ®y3uauH
5. Hucratun
206. | [IpakTudeckoe 3HAUCHUE MOJTYCUHTETHYECKOTO

AMHMHOITIMKO3K1M a4 aMHUKallnHa O6YCJ'IOBJ'ICHOI

1. YCTOMYMBOCTBIO K 3allUTHBIM (epMeHTaM Yy OaKTepuid,




WHAKTUBUPYIOLIUM JIPYTHEe aMUHOTITMKO3UIbI

2. AKTUBHOCTBIO IIPOTUB aHA3POOHBIX MTATOTEHOB
3. OrcyTcTBHEM HE(DPOTOKCHUHOCTH

4. AXTUBHOCTBIO IPOTHUB MATOTEHHBIX IPUOOB

5. YeroitunBocThIO K (haram

207.

CBOICTBO HOBBIX O€TallaKTaMHBIX AHTHOMOTHKOB HauOoJliee
IIEHHOE TPH JICUCHUH OaKTepHUaIbHBIX OCJIO)KHEHUH y OOJIbHBIX
¢ BUU-undexnmeii:

1. YcTouuBOCTE K OeTajlakTaMazaM

2. Cnabast TOKCHYHOCTD

3. Cs3eiBanue ¢ [1ICh-2

4. CszpiBanue ¢ [ICh-3

5. [IposoHrpoBaHHas UUPKYISLIMUS

208.

Mexannzm JEUCTBUS aHTUOMOTUKOB IMKJIOCEPUHA,
IJIMKOIIENITHIOB, BAHKOMHIIMHA, TEUKOIUIAKMUHA - 3TO:

1. Hapymenue cuHTe3a OMOMaKpOMOJIEKYIT B KJIETKE

2. 3smenenue GyHKIMH TUTOMIIA3MATHYECKO MEMOPaHBbI

3. BozneiicTBue Ha cuHTE3 Oelika B pubocomMax

4. Nurubuposanue cunre3a PHK u merabonusma ¢onuesoit
KHCJIOTBI

5. Marubuposanue cuntesa MPHK

209.

MexaHu3M AelCcTBUS aHTUOMOTHKOB PU(PAMITHIIMHOB - 3TO:

1. Uarubuposanue cunteza PHK u merabGommsma ¢omueBoit
KHUCIIOTHI

2. Hapyienue cunTe3a OMOMaKpOMOJIEKY B KIETKE

3. 3Menenue GyHKIMH HUTOIIA3MaTHYECKOM MEMOPAHBI

4. BoznelicTBue Ha CUHTE3 Oelika B pubocomax

5. Narubuposanue cunre3a MPHK

210.

MexaHn3M JIeHCTBUS MOIUEHOBBIX aHTUONMOTHUKOB - DTO:
1. Hapymienue cuHTe3a OMOMaKpOMOJIEKYH B KJIETKE
2. Bo3neiicTBue Ha cuHTE3 Oenka B pubocoMax

3. VI3aMeHneHue QyHKIMH [TUTOIIa3MaTHYECKONH MeMOpaHbI




4. NUurnbuposanue cunte3a PHK u meraGonusma ¢onueBoit
KHCJIOTBI

5. uarnbmposanue cuateza MPHK

211. | MexaHu3M JEHCTBHS TPYIIIBl aHTHOMOTHUKOB JICBOMHIIETHHA,
TeTpalukinHa, Qy3uanHa - 3TO:
1. BozneticTBrue Ha cuHTE3 OeKka B pudocomax
2. Hapyienue cunTe3a OMOMaKpOMOJIEKY B KIETKE
3. Ismenenune GyHKITUU IUTOIIA3MAaTHIECKOM MEMOpaHBI
4. NurubupoBanne cunre3a PHK u merabonusma ¢onmesoit
KHUCIIOTBI
5. Marubuposanue cunteza MPHK

212. | Mexann3m IelCTBUAS aHTHOMOTUKOB aKTHHOMHIIMHOB - DTO:
1. Hapymenue cuHTe3a 6MOMaKpOMOJIEKYIT B KIIETKE
2. 3menenune GyHKIMM UTOIIIA3MAaTHYECKOM MEMOPaHBI
3. BoznetlicTBue Ha cuHTE3 Oelika B pubocomax
4. Nurubuposanue cunre3a PHK u merabonusma ¢onuesoit
KHCIIOTBI
5. Narubuposanue cunre3a MPHK

213.| Yemexu  TEHHOM  WHXXEHEpUH B  OOJACTH  CO3JaHUS
PEKOMOMHAHTHBIX  OCJIKOB  OOJbIlle, YeM B  CO3JaHUHU
PEKOMOUHAHTHBIX AHTUOUOTHKOB, YTO OOBSICHSIETCS:
1. I[Ipobremamu 6€30MaCHOCTH MPOU3BOJICTBEHHOTO TTpoliecca
2. bonee mpocToii cTpykTypoit OerKoB
3. [Ipobnemamu moadopa KIETOK XO3sieB JJii OMOCHHTE3a
aHTHOMOTHKOB
4. BonbIIuM KOJTMYECTBOM CTPYKTYPHBIX T€HOB, BKIIFOUYCHHBIX B
OMOCUHTE3 aHTUOMOTUKOB
5. Pe3ucTeHTHOCTHI0O MUKPOOPTAHU3MOB K aHTHOMOTHKAM

214. | «['en-mapkep» B TECHHOW WHXEHEPUH HEOOXOIUM JIJIS:

1. BxiroueHus BeKTOpa B KJIETKU XO35IMHA
2. OTbopa KONOHMH, 00pa3yeMbIX KJIE€TKaMH, B KOTOpHIE

IIPOHUK BEKTOP




3. Bxurouenust pabovero reHa B BEKTOp
4. Dxcnpeccun OesKa, Kak 11eJIEBOTO MPOAYKTa

5. IloBhIlIeHUs] CTAOUIBLHOCTH BEKTOPA

215.

@depMeHT JMraza HUCHOJB3YETCSd B TE€HHOM WHXKEHEpUU IS
nporuecca:

1. CkperuieHns BEKTOpa ¢ 000JIOUKOM KIETKU XO35IMHA

2. Karanu3a BKJIIOUEHUS BEKTOpa B XpOMOCOMY KJIETOK
XO03s5IMHa

3. Katamnza ~ KOBaJIGHTHOTO CBSA3BIBAHMS  YIVIEBOJIHO-
dbocdopnoii nenu JIHK rena ¢ JIHK Bektopa

4. Karanu3a  3aMblKaHUs ~ TENTHUAHBIX ~ MOCTHKOB B
HNENTUIONIMKAHE KIIETOYHOM CTEHKH MUKPOOpTraHHU3Ma.

5. BepHo Bce

216.

[louck HOBBIX PECTPUKTA3 ISl HCIOIL30BaHUSI B TEHHOM
WH)KEHEPUH OOBSICHSACTCS:

1. PaznmumuusiMu B KaTaJIMTHYECKOM aKTHBHOCTH

2. PaznuaHBIM MECTOM BO3ICHCTBUS Ha CyOCTpar

3. BugocnenupunaHoCThIO

4. BBICOKOM CTOMMOCTBIO

5. HecTaOWILHOCTHIO

217.

[IoHsTHE <«JIMIIKWE KOHUBD» IPUMEHUTENBHO K TE€HHOM
WHXCHEPHUH OTPAKACT:

1. T'uapodobHOE B3aMOIEHCTBHUE JIUTTHIOB

2. O0pa3oBaHue AUCYIbPUAHBIX CBA3EH

3. BzanmoneicTBrEe HYKIICMHOBBIX KHUCJIOT U THCTOHOB

4. KommieMeHTapHOCTh HYKJICOTHIHBIX MOCIEA0BATEILHOCTEN

5. CTaOUIIbHOCTh HYKJICOTHU]IOB

218.

CyOcrtparamu PECTpPHKTA3, HCIOJIb3YEMBIX T€HHBIM
UHKEHEPOM, SIBJISIOTCS:

1. HykiemHOBBIE KMCIIOTHI

2. l'omomonmcaxapu bt

3. I'erepononucaxapu bl




4. benku

5. TIonucaxapusl

2109.

BekTop Ha OCHOBeE IUIa3MUJbI MPEANIOUYTUTEIIBHEE BEKTOpa Ha
ocHoBe (parosoit JIHK Gnaromaps:

1. bonbiieMy pazmepy

2. MeHbIeit TOKCHYHOCTH

3. BosnbIiiei 4acToThl BKIIFOUCHHS

4. OTCYTCTBHIO JIU3UCA B KIIETKE XO35IMHA

5. bonbieit ycroitunBocTu

220.

Mepbl 6e30macHOCTH B paboTe C peKOMOMHAHTHBIMU OeJKaMu
MOTYT OCYIIECTBIATHCS HA TEHETHYECKOM YypOBHE, YTO
BKJIFOYAET:

1. MukpoOuonoruueckoe GpuibTpOBaHUE

2. Crepunm3anuio o00pyI0BaHUS

3. CoOmronenue npasuia GMP

4. Moauduxaiyo reHoMa

5. Mcnonb3oBaHuE MOHUKEHHOTO JIABJICHUS B OMOPEaKTOpe

221.

Ha  pactBopuMOCTh  O€IKOB  CYIIECTBEHHOE  BIHUSHUE
OKa3bIBAIOT:

1. pH, vonHas cuna, TUANEKTPUUECKUE CBOMCTBA PAaCTBOPUTEIIS
2. Temneparypa, gaBienne pH

3. Tonbko MOHHAS cUTIa

4. TonbKO AMAIEKTPUYECKUE CBOMCTBA PACTBOPUTENS

5. BepHo Bce

222.

Meton 3amutel  pekomOunantHo JIHK ot paspymenus
HYKJICa3aMH:

1. YmakoBka B JIUTIOCOMBI

2. Tpancdopmarus

3. DnekTponopanus

4, Meto OMOJIOTHYECKOI OaJUTUCTUKHA

5. BepHo Bce




223.

Br1i6op MukpoopranmzMa Kak MpOAYLIEHTa PEKOMOWHAHTHOTO
OeJKa 3aBUCHUT OT:

1. Crenenu uccienoBaHus reHoMa

2. CreneHu uccnenoBaHus MeTado/in3Ma Ha YpOBHE BUJIA

3. Crenenu naTtoreHHOCTH

4. CnocoOHOCTH  MCHOJB30BaTh [JEUIEBBIE U  JIOCTYIHbBIE
NUTATEIbHbIE CPE/IBL.

5. BepHo Bce

224,

B kauecTBe NPOAYIEHTOB pPEKOMOWHAHTHBIX OEJTKOB darie
BCETO HCIOJIb3YIOT:

Corynebacterium glutamicum

Escherichia coli

1
2
3. Bacillus subtilis
4. Saccharomyces cerevisiae
5

Bacillus polymyxa

225.

Jlnis pa3neneHus OEJIKOB MO 3apsATy UCIONB3YIOT:

1. Dnexktpodope3 B OTCYTCTBUU OACHIICYNIbdaTa HATPus,
U30IEKTPO()OKyCHpOBaHNE, HOHOOOMEHHYIO XpOMaTorpaguio
2. Dnexktpodope3 B MPUCYTCTBHH TOACTHICYTb(aTa HATPHs,
U30JEKTPO(DOKYCHPOBAHIE, HOHOOOMEHHYIO XpoMarorpaduro
3. Tonbko M303MEKTPOPOKYCHPOBAHHE

4. Tonbko HOHOOOMEHHYIO XpoMaTorpaduto

5. Bepno Bce

226.

VYrnybnenust B Matpulie (arapose) Juisl MoMelieHus: odpasia ¢
PEKOMOMHAHTHOM JHK JCIIaeTCsI C IIOMOIIBIO:

1. I'peGenkn

2. VcTounuka Toka

3. DnekTpohopeTHIECKON KaMephI

4, TTnacTUHBI

5. YnpTpadronaeToBOM JIaMITb

227.

HauannHas craaus B TCXHOJIOI'nn MMOJIYUCHH A

pCKOM6I/IHaHTHBIX OCIKOB U3 MPEAJIOKCHHBIX HUKEC — OTO!:




1. JInanepuzanus Bekropuoi JJHK
2. Bb100Op KJIETKU—IOHOpA U1 BBIAEJIECHUS HYKHOT'O TeHa
3. Bb160p KIOHUPYIOIIETO BEKTOpa

4. Bb100p CEeNeKTUBHOTO MapKepa

5. @epMeHTaTUBHOE pacierieHue HY>XHOTO Oenka
pecTpUKTa3aMu

228. | Tpethsi cTaausi B TEXHOJIOTHU TOJYYCHHUS PEKOMOHMHAHTHBIX
OEJIKOB U3 MPEMNJIOKEHHBIX HUXKE — ITO:
1. B100p KJIOHUPYIOUIETO BEKTOPA
2. JInanepusanus BextopHoit JJHK
3. Br16op cenekTuBHOTO Mapkepa
4. depMeHTaTUBHOE pacIuierieHue HYXXHOTO Oenka
peCTpHKTa3aMu
5. Be16op Kki1eTku — 1oHOpa 7Sl BBIIEJICHHS HY>KHOTO TeHa

229.| B TexHONOruM MOJy4YeHUsS PEKOMOWHAHTHBIX OCJIKOB CTajuen
nonyyeHus kiaonuposanHoit JIHK sBnsercs:
1. ITlepeHOC peKOMOMHAHTHOTO BEKTOPA B KJIETKY XO35MHA
2. CuHTE3 U BbIJICNICHHE PEKOMOWHAHTHBIX OEJIKOB
3. OT60p TpaHCHOPMUPOBAHHBIX KIECTOK C PEKOMOWHAHTHOM
JAHK 1o reny- mapkepy
4. BcrpauBanue rena B Bektop JJHK
5. Jluruposanue BektopHoit JJHK

230.| B TexHONOTMU TONYYCHUS PEKOMOWMHAHTHBIX OCJIKOB CTaus
orOopa TpaHCHOPMHUPOBAHHBIX KIJIETOK C PEKOMOMHAHTHOM
JAHK xapakrepusyercs:
1. CuHTE30M U BBIJICIICHHEM PEKOMOMHAHTHBIX OEITKOB
2. TpancopMupoBaHrEeM PEKOMOMHAHTHOTO BEKTOpa B KIIETKY
XO3sIMHA
3. Ucnonp3oBanueM reHa-mMapkepa
4. BerpanBanueM resa B Bektop JJHK
5. JlurupoBanueMm BekropHoii [JHK

231. | [Iatass craausi B TEXHOJOTHM TOJYYEHHUS PEKOMOWHAHTHBIX




OEJIKOB U3 MPENJIOKEHHBIX HUXKE — ITO:

1. JInanepu3zanus BekropHoi JJHK

2. BB160p KJIOHUPYIOIIETO BEKTOPa

3. Be1Oop cenekTuBHOTO MapKepa

4. depMeHTATUBHOE pacIierieHue HY’KHOT'O Oenka
pecTpuKTa3aMu

5. BLI60p KIICTKH—JO0HOpPAa IJIA BBIACJICHUA HYKHOI'O I'CHA

232. | YetBepTas cTaaus B TEXHOJIOTUU MOTYyYEHUSI PEKOMOMHAHTHBIX
OENTKOB U3 MPENJI0KEHHBIX HUXKE — ITO:
1. Be1OOp CeleKTUBHOTO MapKepa
2. JInanepu3zanus BekropHoit JJHK
3. Bri0op ki1oHUpYIOIIEro BeKTOpa
4. ®epMEeHTaTHBHOE pacierieHue HYXHOTO Oemnka
peCTpHUKTa3aMu
5. BBIOOp KJIETKU — JJOHOPA VIS BBIACIICHUS HY’>KHOTO TeHa

233.| B TexHonmormm TOMy4YeHHS PEKOMOWHAHTHBIX OEJTKOB K
MOCJIEAHEN CTaUN OTHOCHT:
1. Cunte3 u  BbICNICHHME  PEKOMOWHAHTHBIX  OEJKOB
TpaHC(HOPMHUPOBAHHBIMU KIJIETKAMHU C MOCIEAYIOIMNUM TOCEBOM
UX Ha MUTATEIbHYIO Cpeay
2. OT60p TpaHCHOPMUPOBAHHBIX KIECTOK C PEKOMOWHAHTHOM
JHK mo reny- mapkepy
3. TpancpopmupoBaHre PEKOMOMHAHTHOTO BEKTOpPa B KIIETKY
X031Ha
4. BcrpanBanue resa B Bexktop JJHK
5. JlurupoBanue Bexrtopuoi JJHK

234. | Ilpu sKCcTpaKIK NOJISPHBIX COCTUHEHUN UCTIONb3YIOT:

1. HenonsipHble pacTBOPUTENH

2. [lonsipHBIE pacTBOPUTEIH

3. Cmech MONSIPHBIX U HETOJISIPHBIX PacTBOpUTENEH
4. TTonsipHOCTHh HE UMEET 3HAYCHUS

5. Bepno Bce




235.

BricanuBaHue — 3TO MPOIIECC arperamnuud U OCaXIACHUS OSITKOB,
KOTOPBIN 00YCIIOBJICH:

1. 3HauUTENbHBIM YBEIIMUCHUEM MOHHOM CUJIBI pacTBOpA

2. I3sMeHeHueM AUdIEeKTPUYECKUX CBOMCTB PACTBOPUTES

3. OTcyTCTBHEM U3MEHEHUS AUAIEKTPUICCKUX CBOMCTB
pacTBOpPUTEIS

4. 3HauuTEeNbHBIM YMEHBIIIEHUEM HOHHOM CHUJIBI pacTBOpa

5. BepHo Bce

236.

Jns  otneneHus wu30BITKA CcoJieM OT mpemnapara Oejka
UCIIOJIb3YIOT:

1. I'enb-dunerpanuio

2. NonooOMeHHy10 Xpomarorpaduro

3. Apdunnyro xpomarorpaduio

4. I"azoBy10 xpomarorpaduto

5. Kunkoctuyro xpomarorpaduro

237.

Jlnst uaeHTuUKaIUKU TPUPOIHBIX U PEKOMOMHAHTHBIX OEIKOB
UCIOJIb3YIOT:

1. Macc-cnekTpoMeTpuIo U IeHTpUudyrupoBaHue

2. DnexTpodope3 u HeHTPUPYTHPOBAHHE

3. Macc-cnekTpoMeTpulo, aneKTpodopes, N-koH1IEBOE
CEKBEHHUPOBAHHE

4. DneKTpoHHAass MUKPOCKONUS U HEHTPU(PYTUPOBAHKE

5. Bepno Bce

238.

Jns  ocaxnaenuss O€IKOB B HATUBHOW  KOH(pOpMaluu
MPUMEHSIOT:

1. Cynbdar ammonus

2. AnileToH

3. Xmopu HaTpHsI

4. Xnopua aMMOHHUS

5. Cynbdar Harpus

239.

Huanu3 - 53T0 0OCBOOOXIEHHE OEIKOBBIX pAacTBOPOB OT

PACTBOPCHHBIX B HHUX OJ3JICKTPOJIUTOB M HHU3KOMOJICKYIIAPHBIX




COEIMHEHUH ITPU ITOMOILIN:

1. NoHoOOMEHHBIX MEMOpaH

2. [TonynponuiiaeMbIx MeMOpaH

3. AuddepennnanbHO-MPOHUIIAEMBIX MEMOpPaH

4. CoBMECTHO  WOHOOOMEHHBIX ®  AuddepeHIuaIbLHO-
POHUIIAEMBIX MEMOpaH

5. Bepno Bce

240.

CkopocTHasi celMMEHTAIMsl TO3BOJSIET Pa3[eIUTh MOJEKYJIbI
Oenka:

1. TTo ¢opme u MoneKyasIpHOM Macce

2. Tonbko o gopme

3. TosbKO 1O MJIaByuei MIOTHOCTU

4. Tonpko 1O MOJIEKYJISIPHOM Macce

5. Ilo popMe u maBydeit MIOTHOCTH

241. | Ilpenmy1iecTBOM T€HHO-UHKEHEPHOTO UHCYIIMHA SBIISTFOTCSI:
1. Bricokasi akTUBHOCTb
2. MeHbInas aJuIepreHHOCTh
3. MeHbI11asi TOKCHYHOCTD
4. bonbIiasi CTaOUIBLHOCTD
5. YpoiieHne METOIMKH MOTYUYEHUS
242. | llpeumymiectBa  MOJMy4YeHUS  BUAOCHEIUPUYECKUX NS
yesoBeKa OEJTKOB MyTeM MUKPOOUOIOTUUECKOTO CUHTE3A:
1. Hecnoxxnoe obopynoBaHue
2. DKOHOMUYHOCTh
3. OtcyTcTBUE 1€(DUIIMTHOTO CHIPbS
4. CHATHE dTHYECKHUX MMPOOIIeM
5. CokpaiiieHre BpeMeHHU MTPOU3BOJICTBA
243. | Pa3paboTraHHasi TEXHOJOTUS TOJYYEHHUs] PEKOMOMHAHTHOIO

SPUTPONIOITHHA OCHOBAHA HA IKCIIPECCUU T€HA B:
1. Knerkax Oaxkrepuit
2. Knetkax mpoxokeit

3. Knetkax pacrenuii




4. KynbType )KUBOTHBIX KJIETOK

5. Bepno Bce

244,

OCOOEHHOCTBIO MENTUAHBIX (PAKTOPOB POCTA TKAHEH SIBISICTCS:
1. O6pazoBanue BHE KeE3 BHYTPEHHEN CeKpeluu

2. TkaneBas cneruUIHOCTD

3. BunoBas cneunduyHOCTD

4, TpancdopmalimioHHasi aKTUBHOCTD

5. Karanutnyeckass akTHBHOCTD

245.

HanpaBneHne TEHOMHKH, HEMOCPEIACTBEHHO CBSI3aHHOE C
IIPOTEOMUKON

1. ®yHKuMOHANbHAS

2. CTpyKTypHas

3. CpaBHUTEIbHAS

4. dopmasibHas

5. Bce nanpapnenus

246.

AHTHCMBICIIOBBIC  OJMTOHYKJICOTHUABI  TICPCIICKTUBHBI IS
JICYEHUS:

1. NudexnmmoHHbIX OaKTepUaibHbIX 00JIe3HEN

2. HaciiencTBEeHHBIX MOHOTEHHBIX 3a001€BaHUI

3. OHKOJIOTHYECKHX 3a00JIeBaHHI

4. TIpoTBOTpUOKOBBIX 3a00JIEBaHUI

5. Bupycnbix 3a00eBaHMit

247.

OcHoBHOE TpeOoBaHne K TeHHbIM MumeHsM B JIHK-
JIMarHOCTHKE:

1. T'en-MuIIeHB AOJKEH OBITH CICIU(UUCH JIJIsi TeHOMa
KOHKPETHOTO ITAaTOT€HHOTO MHUKPOOPpraHu3Ma

2. T'en-muIeHb T0KEH UMETh HEOOJBIITON pa3Mep

3. T'en-murieHs 10KEH OBITH CBSI3aH CO CIICTIM(UICCKUMHU
oenkamu

4. TeH-MulleHb JOJDKEH OTBEYaTh 3a )KU3HEHHO-Ba)KHbBIC
byHKITUN

5. T'eH-MuIlIeHB JOKEH UMETh CIEIU(PUIECKHUE CalThI




PECTPUKIIUU

248.

AHTHUCMBICIIOBBIM Ha3bIBAIOT OJUTOHYKJIEOTHU]I, KOTOPBINA:

1. I'ubpuansyeTcst C TeHOM U OJIOKUPYET €T0 TPAHCKPHUIIITHIO

2. T'mbpunuzyercs ¢ JIHK u G1okupyer ee perimkauio

3. I'mbpunuzyercs ¢ MPHK u GiiokupyeT TpaHCIsAuio

4. Komupyer cuHTe3 Oenka, KOTOPBIM HE Yy4acTBYeT B
npolieccax Meradonu3ma

5. Komupyer cunTe3 Oeska ¢ HeMpaBWIBHON CTPYKTYpO

249.

B kagecTBe 0CHOBHOTO METOA MPOTCOMUKH HCTIOIB3YIOT:
1. JIsyxMepHBIii 31eKTpodopes

2. MUKPOCKOTIHIO

3. TazoxuaKoCcTHYIO XpoMaTorpaduio

4. Pagnou30TONHBINA METO/

5. CrexTpanbHbIi aHATU3

250.

Br16epute onpezenenne NOHATUS UMMOOMIN3aUN epMeHTa:
1. Cs3biBanue cyOcTpara ¢ (GEpMEHTOM MPU COXPAHEHUH €ro
KaTaJIUTUYECKOW aKTUBHOCTH

2. [IposiBieHre KaTalUTUYECKMX CBOMCTB (pepMeHTa U ero
YCTOMYMBOCTH

3. [IposiBnenne ycTounBoCcTU (DepMEHTA MIPU COXPAHEHUU €0
KAaTaJIUTUYECKON aKTUBHOCTHU

4. Cs3biBaHME (PEpPMEHTA C HEPACTBOPUMBIM HOCHUTENEM MpU
COXpPAaHEHMH YACTUYHOM WJIM TIOJIHOM  KAaTaJIUTUYECKOU
aKTUBHOCTH (pepMeHTa

5. Cea3biBaHMe (pepMeHTa ¢ KOPEPMEHTOM

251.

[IpeumymecTBa UMMOOWIM3AIMN KIETOK MHKPOOpPTaHHU3Ma-
TpaHchopmaropa — 370:

1. Bonee BbICOKast akTUBHOCTh (DEPMEHTOB

2. CTaOMILHOCTD MpoIlecca, aBTOMATH3AIHS

3. YMeHbIIICHHE 3aTpaT Ha OYMCTKY IIEJIEBOTO MPOIYKTa

4. lnutenpHOE (DYHKIIMOHUPOBAHKE MOU(PEPMEHTHBIX CUCTEM

U pereHeparus KopaxkTopoB




5. BepHo Bce

252.

Uro CImOCOOCTBYET YBEIMYCHHUIO KOJIMYECTBA CBS3aHHOTO C
HOCHTEeNEeM pepMeHTa Npu HU3NIeCcKoi UMMOOUITH3AIUU:

1. KonmnuecTBo (yHKIIMOHAJIBHBIX TPYIII Ha OCIIKe

2. OTCcyTCTBUE UHTUOMPYIOLIETO ACHCTBUS HA (DepPMEHT

3. Hannuune mpoTHBOIOMOKHBIX 3HAKOB 3aps/ia Ha HOCUTEINE

4. YMEHBIIICHHE pa3Mepa YacTHIl HOCUTEIS

5. VBenunuenue pazmepa 4aCTHIl HOCUTEIIS

253.

Yro OTHOCHUTCSI K  HeIOCTaTKam a7IcOpOITMOHHON
UMMOOWIN3AIUH:

1. CroumocTh copOeHTa

2. Kongurypanus copbenra

3. YnenbHas MOBEPXHOCTh COPOEHTA

4. Tlopuctocth copOeHTa

5. [IpounocTs cBsA3bIBaHUS HEepMEHTA C HOCUTEIIEM

254.

Yro oxaszpiBaeT BIWSHHEC HA KaTAIMTHYECKYI) aKTUBHOCTH
(dbepMEeHTOB, IMMOOMIM30BAHHBIX ITyTEM BKITIOYCHHS B TCIIb:

1. Conepxanue (Koau4ecTBo) (hepMeHTa B relie

2. PactBopuMocTs (hepmeHTa

3. Nuametp mnop rens (CTpyKTypa)

4. MonekynspHast macca pepMeHTa

5. BepHo Bce

255.

[Tpobaemoii UMMOOUITA3AITIN v HCIIOJIb30BAaHUEM
MOJTYHETIPOHHUIIAEMBIX MEMOpaH SIBIISICTCS:

1. Iuddy3nonnsiii 6apbep

2. YHUBEPCAIIbHOCTh METOJIUK

3. Bricokoe coaepkanue hepMeHTa B HOCUTETIE

4. Karanutuueckasi akTUBHOCTh (pepMeHTa

5. CrabunbHOCTD (pepMeHTa

256.

Uto oTHOCUTCS K mpobiieMaMm (HeaoCTaTKaM) MMMOOUIIHA3AIUN

(I)epMeHTOB ITyTCM BKJIFOUCHHUS B I'ClIb:




1. 'eomeTpust HOCUTEINS

2. CTOMKOCTh HOCHUTENS (XUMHUYECKasi, MeEXaHHuecKkas u
OnosIoruyecKkast)

3. Crabunuzanus GepMEeHTOB

4. 3amuta ot 6aKTepuanbHON HHPEKIUN

5. Iuddysus cydcTpara k hepMeHTy

257.

[TpoGnemoit nmMmMoOMIM3auu (PepMEHTOB C HCIOJIB30BAHUEM
CUCTEM JBYX(a3HOTO THIMA SIBISETCS:

1. CkopocTb nporecca

2. [ToBepxHOCTH paznena ¢as

3. NnakTtuBamus hepmenTa

4. Tuddy3roHHbIE OrpaHUYCHUS

5. [Ipumecu 1 motepst ZOPOroCTOALIETO KaTaau3aropa

258.

Kakne MmeTomapl MMMOOMIM3AIMH OTHOCATCA K XHUMHUYECKHM
METOAaM:

1. Ancopbuus epmenTa

2. MukpoxkarcyiiupoBaHHe

3. 3axBar (pepMeHTa B CETKY Telis

4. KoBajieHTHasl CILIMBKa MOJICKYJI

5. KoBanentHoe mpucoennHeHne MoJekya ¢depMeHTa K

HOCHUTCIIIO

259.

[IpocTeitmmii OMOpeakTop KOJOHOYHOTO THUIA MPUTOAEH IS
UCIIOJIb30BaHMs B OMOKaTaIu3e:

1. NunuBuyanbHOro (hepMeHTa

2. depMeHTa ¢ KOPEepPMEHTOM

3. ®epmenHTa B iepMeabMIIM3UPOBAHHOMN KIIETKE

4. depMeHTa B MHTAKTHOM KIIETKE

5. Kommiekca ¢pepMEeHTOB B KIIETKE

260.

AKTHBUPOBAHHE HEPACTBOPUMOTO HOCHTEN B  Cllydae
AMMOOMIN3au 0M000BEKTa HEOOXOIUMO I
1. Yeunenus BxirodeHust PEepMEHTA B Telb

2. TloBeimenus: copOumu hepmeHTa




3. [ToBbITIIeHNsT akKTUBHOCTH (PepMEHTa
4. O0Opa3oBaHus KOBAJICHTHOU CBSI3U

5. O6pazoBanue hochopHO-TUIGUPHON CBAZU

261.

[enpto MMOOMIM3aLUU (PEPMEHTOB B OMOTEXHOJOTHYECKOM
IIPOU3BOJICTBE SIBJISETCS:

1. MHOrokpaTHO€ UCIIOJIb30BAHKE

2. [loBbllIEHUE YIEIBHON aKTUBHOCTH

3. [loBeIIeHNE CTAOMIBHOCTH

4. Pacmmpenue cyOCTpaTHOro cekTpa

5. I1oBBIlIEHHE CEIICKTUBHOCTH

262.

AKTHBUPOBaHHE HEPACTBOPUMOTO HOCHTEII B  Clydae
uMMoOMIIM3aIuu hepMeHTa He0OX0IUMO JIJIS:

1. O6pazoBaHMs KOBaJIEHTHOM CBSI3U

2. Ycunenwus BKIIOYCHUS epMEHTA B TEITh

3. [ToBbIienus: copbiuu hepmeHTa

4. TloBbllIEHUS! aKTUBHOCTH (PepMeHTa

5. IloBhIlIeHUS CENEKTUBHOCTU (PepMeHTa

263.

KosnoHouHbIi 61opeakTop st UMMOOUIIM3AIUH LEIbIX KJIETOK
OTJIMYAETCS OT pEeaKTopa Al UMMOOMIN3auu (PEpMEHTOB:

1. OTBOMIOM Ta30B

2. bonpuM 11aMeTpoM KOJIOHKH

3. bonee OBICTPHIM ABMKEHUEM PACTBOPUTEIIS

4. ®opMo# YaCTHUIl HEPACTBOPUMOIO HOCHUTEIIS

5. Pazmepamu yacTuil HEpaCTBOPUMOTO HOCUTEIS

264.

NMmoOunu3anus 1mebiX KIETOK-TIPOIYIIEHTOB JICKAPCTBEHHBIX
BEILIECTB HEPALIMOHAJIbHA B CIIyYae:

1. Beicokoit JTaOMIBLHOCTH 1[EJIEBOTO MPOAYKTa
(JIEeKapCTBEHHOTO BEILIECTBA)

2. BHyTpuKIIETOUHOI JIOKATU3aIMH 11€JIEBOTO TPOTYKTa

3. Mcnonb3oBanus 1I€JIEBOTO NpPOAYKTa  TOJIBKO B
WHBEKIIMOHHOM (opme

4. Bricokoil ruipoPpHIIBHOCTH LIETIEBOTO MPOAYKTA




5. Bricokoitl ruipooOHOCTH 11€TIEBOTO POAYKTA

265.

NmmoOumm3aus WH/TMBHTYaJIbHBIX depMeHTOB
OTrPaHUYUBACTCS:

1. Hanmuuuem y hepMeHTa KopepMeHTa

2. BrICOKO# TaOUILHOCTHIO (DepMEHTA

3. Hannuuewm y hepmenTta cyObequHUIL

4. ITpuHAANIEKHOCTHIO (DePMEHTA K THAPOJIa3aM

5. [IpuHaIe)KHOCTHIO (PEPMEHTA K JINTa3aM

266.

TexHomaorus, OCHOBaHHAS HAa HWMMOOMIHM3AIMH OHMOOOBEKTA,
YMEHbBIIIAET HAJIMUKE B JICKAPCTBEHHOM ITperapare CiIeAyrIIuX
IIpUMECEN:

1. benkos

2. CneqoBBIX KOJMYECTB TSKEIBIX METAILIIOB

3. Mexann4yecKuX 4YaCTHI]

4. OpraaM4ecKux pacTBOPUTEIIEH

5. IIuporeHHbIX BELIECTB

267.

K anTHMrenamMm oTHOCHT:

1. Bupycol

2. bakrepun

3. HyknenHoBbIE KUCTTOTHI
4., AHTHOHOTHUKHA

5. Bce BhlmenepeynciacHHOE

268.

K akTMBHOM UMMYHOMOYJISILIMKA OTHOCSIT:
1. Bakiuusel

2. [TonuknoHambHBIE aHTUTEIIA

3. MoHOKJIOHATIbHBIE aHTUTEIA

4. PeKOMOMHAHTHBIC UHTEPJICUKUHBI

5. Bce BhllenepeyucieHHoe

269.

[TaccuBHytO crienupuuecKyro UMMYHOMOTY/ISILIMIO BBI3BIBAIOT:
1. Bakuusel

2. IlonukIoHaIbLHBIE aHTUTEIIA




3. PexoMOMHaHTHBIE UHTEPIICHKHHBI
4, PexoMOMHaHTHBIE HHTEP()EPOHBI

5. Bce BhllienepeyncieHHoOe

270.

K maccuBHoO# Hecnienpruyeckoit UMMYHOMOYIISIIIANA OTHOCSIT:
1. PexoMOrHaHTHBIC UHTEPPEPOHBI

2. Bakiuuer

3. [lonuknoHanbHBIE aHTUTEIIA

4. MOHOKJIOHAJIbHBIE aHTUTEA

5. Bce BhinenepeuncieHHoe

271.

K maccuBHOM UMMYHOCYIIPECCUU OTHOCHT:

1. Cneunduueckyro miazMouMMMyHOCOPOIUIO
2. TpaHCIUTaHTAIIMIO KOCTHOTO MO3ra

3. Hecnienmduueckyro reMmocopOImio

4. UmmyHormnazmodopes

5. Bce BhlenepeynciacHHOe

272.

K Hecnenugpuryeckoil UIMMYHOCYIPECCUU OTHOCHT:
1. Baknunel

2. AHTUIIUTOKMHOBBIE MOHOKJIOHAJIbHBIE AHTUTEINA
3. PekoMOMHAHTHBIE aHTUTEHBI

4. AHTUUAMOTUIIMYECKUE aHTUTENA

5. Bce BhlmenepeynciacHHOE

273.

Hu3KoMONEeKyIIIpHbIE COCIMHEHUS, KOTOpBhIC HANPSAMYIO HE
WHIYIUPYIOT 00pa30BaHUE aHTHTEN, HA3BIBAIOTCSI:

1. I'arrTeHBI

2. HykJieMHOBBIC KHCIIOTHI

3. DIUTOIBI

4. AHTUTCHHBIC IETCPMUHAHTBI

5. Bce BhllieniepeynciaeHHoOe

274.

B ocnoBe momyuenuss T-kneTouHblx JTUMQONMTOB, B
OCOOCHHOCTH HMHTEPJICUKHHOB 1 M 2, a Takke MeIuaropoB

cemMeiicTBa HUHTEPPEPOHOB JICIKUT:




1. I'enHas uHXXeHepuUs

2. ToHKU OpraHMYEeCKUN CUHTE3
3. MyTtarenes u ceneKIus

4. KnerouHast H”H>)XKeHEpUs

5. BepHo Bce

275.

K cienmduyeckoii maccCUBHOM UMMYHOCYTPECCHH OTHOCST:
1. PekoMOVHAaHTHBIC AaHTUTCHBI

2. ToneporeHsl

3. AHTHHIMOTUIIMYECKHE aHTHUTEa

4. AHTUIIUTOKMHOBBIE MOHOKJIOHAJIbHBIE AaHTUTENA

5. Bce BhllenepeyucieHHoe

276.

K cnenududeckoit akTHBHOM KIMMYHOCYTIPECCHUU OTHOCST:
1. PekoMOMHaHTHBIE aHTUT€HBI

2. IMMyHOTOKCHHBI

3. AHTUNIUOTUIINYECKUE aHTUTEIA

4. AHTUIIUTOKMHOBBIE MOHOKJIOHAJIbHEIE aHTUTENA

5. Bce BhllenepeyucieHHOe

2717.

K cnenuduaecknm 3auTHBIM O€IKaM OTHOCSTCS:
1. Auturena

2. CucremMa KOMILIEMEHTA

3. LluToKMHBI

4. AHTUTEHBI

5. Bepno Bce

2178.

AIIBIOBAHT BaKIIMHBI — DTO:

1. BCH_ICCTBa, IMOBLIITAIOIMINUE UMMYHOTCHHOCTD

2. CHGHI/I(I)I/I‘-IGCKI/IG AHTUI'CHBI, ITPOAYKTHI KU3HCACATCIbHOCTU

MHUKPOOPTaHU3MOB

3. BemecTBa, onpenenstoniue cTaOUILHOCTh BaKIIUHBI TIPH €€

XpaHEHUU

4. AHTHUreH, TpPENOXPaHSIOIIMA BaKIMHY OT pa3pylIeHUs U

MPOJICBAOIINI CPOK €€ TOAHOCTH

5. BCHICCTB&, IMOBBIIAIOINME BUPYICHTHOCTD




279.

OCHOBHBIM HEIOCTAaTKOM JKHUBBIX (aTTEHYMPOBAHHBIX) BAKLWH
SBJISICTCSI:

1. OnacHOCTh CHOHTaHHOTO BOCCTAHOBJIEHUSI BUPYIEHTHOCTH
2. Heo0XoaquMoCTh UCIIONIb30BaHUS XOJOJWIBHUKOB JJIs
XpaHeHUs

3. CnoXHOCTh KyJIbTUBUPOBAHUSI MHOTHX MATOT€HHBIX
MHUKPOOPTraHU3MOB

4. Huzkas 3pPexTUBHOCTD TaKUX BaKIUH

5. OnmacHOCTB 3apa’KCHU IICPCOHAJIA Ha ITPCAIIPUATHH

280.

KoHcepBaHTBI BaKIIMHBI — 3TO:

1. Cnenuduyeckre aHTUTEHBI, TPOYKTHI KU3HEACATECIbHOCTH
MHKPOOPTaHU3MOB

2. BemecTBa, ompenensonue cTabuIbHOCTh BaKIIMHBI TIPH €€
XpaHEeHU!

3. BemecTBa, moHMXaroMe BUPYJICHTHOCTh

4. BellecTBa, MOBBIIIAIONIME UMMYHOT€HHOCTh aHTUTEHA

5. BeI_HeCTBa, IMOBBIITAOITHEC BUPYJICHTHOCTD

281.

JlenCcTBYIOIMI KOMITIOHEHT BaKIIMHBI — 3TO:

1. Cnenuduyeckre aHTUTEHBI, TPOYKTHI KU3HEACATEIbHOCTH
MHKPOOPTaHU3MOB

2. BemecTBa, onpenenstonue cTaOUILHOCTh BAKIIMHEI TIPH €€
XpaHeHU!

3. AHTUTEH, TPENOXPAHSIOMUNA BAKIMHY OT pa3pylICHHUS U
MPOJIEBAOIIMN CPOK €€ TOJHOCTH

4. BellecTBa, NOBBIIAIOIINE UMMYHOT€HHOCTh aHTUT€HA

5. Bemecma, IMMOBBIITAOMINEC BUPYIICHTHOCTD

282.

OO0nacTh MPUMEHEHUS CHIBOPOTOK BKJTIOYACT:

1. ITpodunakTrKy MHPEKIMOHHBIX 3a001eBaHUI
2. Tepamnuro OTpaBICHHH sIIaMH MUKPOOOB

3. lHakTHBaIUIO TOKCHHOB TPH YKyCax 3Mei

4. ]InarHOCTUYECKHUE CUCTEMBI

5. Bce BhIlIEIEpEUMCIIEHHOE




283.

K vHaKTUBUPOBAaHHBIM BaKI[MHAM OTHOCSTCS:
1. MonekynspHbi€ BaKIIMHBI

2. JluBepreHTHBIC BaKIIMHBI

3. ATTeHyHpOBaHHbBIC BaKI[HHbI

4, PekoMOVMHAHTHBIE BaKIINHEI

5. Bcee BhllienepeyncieHHoOe

284.

K ’UBBIM BaKkIIMHAM OTHOCSTCSL:
1. ATTeHyupOBaHHbBIE BaKIIMHBI
2. MonexynsapHbIe BaKIIMHbI

3. KopnyckynsipHble BaKIIMHbI
4. CUHTETUYECKHUE BAKIIUHBI

5. Bce BhllenepeynciacHHOE

285.

Kitaccnueckast BaKIHA ITPOTUB OCIIBI SIBJISETCS:

1. THakTUBUPOBAHHOM 11€IbHOBUPUOHHOMN BaKIIMHON

2. IHaKTUBUPOBAHHON CYObETMHUYHOMN BaKIIMHON

3. J)KuBoii BaKITUMHOM

4. 'HaKTUBUPOBAHHOW PaCIICTJIECHHON BaKIIMHOM

5. UHakTuBHUpOBaHHOU pacIIenIEHHON BAKLIMHOU

aIbIOBAHTOM

C

286.

MoHOKIIOHAIBbHBIE aHTUTENIA TIOTYYal0T B MPOU3BOJICTBE:
1. Ilpu ppakMOHUPOBAHUHU AaHTUTEN OPTAaHU3MOB

2. ®pakIMOHUPOBAHUEM JTUM(OIIUTOB

3. C momoribio THOpUIOM

4. C nmoMoIIbI0 MPOTOIIACTOB

5. C momomsto BekTopHoi JJHK

287.

Jlist momyyeHust THOpUIOM TMM(OTIUTHI BBIICTISIOT U3 TKAHEH:
1. Ileyenn

2. Cene3eHKH

3. Tumyca

4, KnmeyHnuka

5. Iomxenyno4HOM Kee3bl




288.

['ubpuaomel — 310!

1. 'eHeT4EeCKU OAHOPOAHOE OTOMCTBO OAHOMN KIIETKU

2. KnetouHble JIMHUM, TONXYYEHHBIE OT CIUSHUS HOPMAJbHBIX
JIUM(POLUTOB U MUETIOMHBIX KJIETOK

3. KioHoBass  KynbTypa, HAcJeICTBEHHas  OAHOPOIHOCTb
KOTOPO  TOAJEPKUBAETCS OTOOPOM MO  CHEIU(PUIESCKUM
pHU3HaKaM

4. KileTkH, INIIEHHEIE KIIETOYHOM 000JI0UKHI

289.

AHTHUTEHCBA3BIBAIOIIASl AKTUBHOCTH AHTUTEN OMPEIEISICTCS
1. F,, dbparmenTom

2. F. dparmenTom

3. C; pparmenTOM

4. Cy; pparmeHTOM

5. Bce BhllenepeyucieHHOe

290.

MOHOKJIOHaIbHBIE AHTHUTENA IPUMEHSIOTCA B  CIHEAYIOLIEH
oOnacTu:

1. UMMyHOXMMHYECKHE METOABI aHATIN3a

2. HampaBieHHBII TPaHCTIOPT JIEKAPCTBEHHBIX BEIECTB

3. OuncTka cyOCTaHIUI IEKAPCTBEHHBIX BEIIECTB

4. Co3laHue MHHOBAIIMOHHBIX JIEKApPCTBEHHBIX CPEJICTB

5. Bce BhllenepeyucieHHOe

291.

B kadecTBe METKM B WMMYHOXMMHYECKOM aHaIHW3e HE
UCIIOJIB3YIOT:

1. XuMH4YeCcKre MHINKATOPBI

2. PaqnoakTHBHEIC aTOMBI DJIEMEHTOB

3. ®epMeHTHI

4. JIumocoMsl

5. Bepno Bce

292.

NMMyHOXMMHUYECKUI aHAIU3 XapaKTEPU3YETCS:
1. Boicokoii  ceU(pUYHOCTHIO,  YYBCTBUTEIBHOCTBIO U
OBICTPOTOMN

2. Tonbko BBICOKOM CHIEIU(DUIHOCTHIO




3. TonbKO BBICOKOM YyBCTBUTEIBLHOCTHIO
4. Tonpko OBICTPOTOM
5. HeBO3MOXHOCTBIO IIPOBEACHUSA KOJINYE€CTBEHHOIO

OoIIpCACICHNUA B MHOTOKOMIIOHCHTHBIX CUCTCMAX

293.

Ob6nactb IPUMEHEHUS MOHOKJIOHAJIbHBIX AHTHUTEIL,
OTHOCSIIIUXCSI TOIBKO K JJUArHOCTHUKE:

1. TunupoBaHue IPYIIT KPOBU U TKaHEH

2. UccnenoBanne 3THOJIOTHH U MATOT€HE3a Pa3IUIHbIX
3a00JIeBaHUI

3. HampaBieHHbII TpaHCTIOPT JIEKapCTB

4. Unentudukanus MOJIEKYIT

5. Bepho Bce

294,

MecTHBIIT UIMMYHHBIN OTBET B OOJbIIEH cTEreHU O0YCIOBIIECH
aHTUTEJIAMH KJacca:

1. IgG

2. IgE

3. IgM

4. 1gA

5. IgDh

295.

depMeHTHBIE METKM B HMMYHOAHAIM3€ OTIMYAIOTCS OT
paaIoOaKTUBHBIX:

1. CTaOMIBHOCTBIO B OS30ITaCHOCTBIO

2. ToIbKO TOYHOCTBIO

3. ToJIbKO 4yBCTBUTEIIBHOCTHIO

4. Tonbko cTaOMIILHOCTBIO

5. Tonbko 0€30MaCHOCTHIO

296.

Hcnons3oBanue (IyopeCleHTHBIX METOK [0 CPaBHEHHUIO C
UMMYHO(EPMEHTHBIMUA OTINYACTCSI:

1. BrICOKOM CTOMMOCTBIO aHAJIM3aTOPOB U PEAreHTOB

2. UyBCTBUTEIBHOCTHIO

3. TouHOCTHIO

4. 9KCHpCCCHOCTBI-O MCTOAHKHU




5. Hu3kol cTOMMOCTBIO aHANIM3aTOPOB U PEATEHTOB

297. | Yto oOycnoBiauBaeT npeumyiiectBo RIA mepen onpeaenecHueM
WHCYIIMHA TIO0 TMAaJCHUI0 KOHIEHTPALUU TIIOKO3bl B KPOBU
KUBOTHBIX:

1. OTcyTcTBUE BIMSHUS HA PE3YyNIbTAThl aHANIN3A IPYTUX
OenKoB

2. MeHbl1asi CTOMMOCTh aHAJIM3a

3. UckmioueHre A1epUIMTHBIX peareéHToB

4. JIerkoCcTb OCBOCHUS

5. [IpomomKuTEIbHOCTH BPEMEHHU aHaIN3a

298. | Ucnionp3oBanue TBEp0(pa3HOTO UMMYHO(EPMEHTHOTO
aHaju3a TMpPHU BBIABICHUN XOPUOHMYECKOTO TOHAJOTPONUHA
TpeoyerT:

1. TonbKO MOHOKJIOHAJIBHBIX AHTUTEN

2. ToJIbKO TTOJIMCTUPOIBHBIX TIAPUKOB

3. Tonbko Mapkepa

4. AnuTurena

5. MOHOKJIOHAJIbHBIX AHTUTEN, TOJUCTUPOJIBHBIX MIAPUKOB,
Mapkepa

299. | OTnuuneM MOHOKJIOHAJIBHBIX AHTUTE], B CPAaBHEHUH C
MOJIMKJIOHATTBHBIMH, SIBJISIETCS:

1. Bo3moxHasi KOHTaMUHAIHS TOCTOPOHHUM T€HETUYECKUM
MaTepHraIoM
2. Huzkas 9yBCTBUTEIBHOCTH
3. Huszkas cneunduunoctb
4. Huzkas cTOUMOCTb
5. Bce BhienepeyucieHHOE
300. | TomorenHpie MeTOIbI B HMMYHOXHMHUYECKOM aHaju3e B

CPaBHEHHUU C T€TEPOTEHHBIMHU:
1. Bonee mpocThl METOANYECKHU U MEHEE UyBCTBUTEIIbHBI
2. bonee mpocThl METOTUYECKHU

3. bonee uyBcTBUTENBHBI




4. Bonee ci10XHBI METOAUYECKHU

5. bostee c10KHEI B MCIIOJIHEHHUH U 00J1ee YYBCTBUTCJIbHBI




5. Bornpochl 1J151 IPOXO0KAeHUsI TPOMEKYTOYHOM aTTecTAllun

Ne

OunenovHoe CpeacTBo

ITaJIOH 0TBETAa

Bompoc 1

BI)IpaHII/IBaHI/Ie MHUKPOOPTaHN3MOB B

SaKpLITOﬁ CHCTCMC, oe3 I[O6aBJ'ICHI/IH

IIUTATCIbHBIX BCIICCTB — KaKol 3TO PEKUM

KyJTUBUPOBAHMUS?

HenpepbiBHBIM

Bomnpoc 2

Kakyio ¢a3y He BKIIOUaeT KpuBas pocTa

MHKPOOPraHU3MOB?

CrabunbHy10

pocta

Bomnpoc 3

Kako#t epMeHT, pacuieruisironmii kpaxmant
70 TJIIOKO3bI, UCTOJB3YETCA MPU JICUCHUU

MOKETYAOYHOM JKEJIe3bI?

AmMunasa

Bomnpoc 4

depmeHTOoM, OIIPEIEIAIOIIUM
YCTOWYMBOCTh MATOIEHHBIX OaKTepHil K

IICHUIIWIIINHAM, ABJISICTCA .

B-nmakramasa

Bompoc 5

JIns  nedeHuss THOMHBIX paH, O0XOIOB,

Tpo(hUUECKUX 53B UCTIOIB3YETCA (PEPMEHT:

CrpenTokuHasa

Bomnpoc 6

Kak Ha3pIBaroTcs BAKIIMHBI, COACPIKaIIUC

IEJIbIC KJICTKH YOUTHIX OaKTepHii?

Kopnyckynsipuslie

Bompoc 7

K kakoMy kmaccy COEOUMHEHHI IO CBOEHU

OHMOXMMHYECKOU OTHOCSTCHA

IPHUPOJIC

dbepmeHTHI?

benku

Bomnpoc 8

Kakyo rpynmy mnpemapaTtoB MOJy4YaroT

METOJIOM THOPHIOMHOM TEXHOJIOTHH?

MoHuoxkoHaILHBIE

AHTHUTCIIa

Bompoc 9

K kakoMy Tumy BakiuMH OTHOCATCA

ATTEHYUPOBAHHBIEC BAKIIUHBI?

JKusrie

Bomnpoc 10

HazoBute METO nabopaTopHOM

JUArHOCTHUKHU, IMPpUHLOHAIT JICI‘/JICTBI/ISI
KOTOPOIro OCHOBAH Ha pCaKIuu «aHTHUI'CH-
AHTUTCJIIO, ITPXU 9TOM OAWH N3 KOMIIOHCHTOB

KOHBIOTUPOBAH C (PEPMEHTOM.

NmvmyHObepMEHTHBIN

aHaJIn3

dazy




Bomnpoc 11

daxTop

MPOAYKTOM

PerpounrubupoBanue -  3TO

IIOAaBJICHHA KOHCYHBIM

AKTUBHOCTH 4€ro?

HauanbsHoro ¢epmenta

Bompoc 12

brocuHTe3 KakoM aMHHOKHCJIOTBI HMEET

IByX(a3HbIN Xapakrep?

JIn3zuna

Bomnpoc 13

VBennueHue BBIXOJA LENEBOrO IMPOAYKTa

npu  OuoTpanchopMaluud  CTEPOUJIOB

AOCTHUTAaCTCs ITPHU YBCIIMUCHUU

Konnentpanuun

cyOcTpara

Bomnpoc 14

Kak Ha3pIBacTCd MeEXaHHU3M IIoaAaBJICHUA

AKCIIPECCUU TEHOB?

Penpeccus

Bomnpoc 15

Kax Ha3bIBAIOTCS (bepMeHTHI,

3aKPCIIVICHHBIC HA HocHTee?

MMMOOUIM30BaHHBIE

Bomnpoc 16

Kakum  cmocoboM  mpeuMyIeCTBEHHO

MOJTYYarOT aMUHOKHUCIIOTHI?

MukpoOHOoIOTHYECKUM

CHHTC30M

Bomnpoc 17

Kakue crepeonzoMepsl aMHUHOKHUCIOT B

OCHOBHOM o0J1a1aro0T OMOJIOTUYECKOM

AKTUBHOCTBHIO?

L-dopmbr

Bomnpoc

18

[Ipu kakoMm crocoOe KyJIbTUBUPOBAHUE
MUKpPOOPTaHU3MOB TPOTEKAaeT B 00BEME

JKUJIKOW MTUTATEIIbHON CPeAbI?

[Ipu rmyObrHHOM

Bomnpoc 19

B cnaydae mnpuMeHEHHS HMMOOHIM3AINN
dbepMeHTOB B OMOTEXHOJIOTHYECKOM

IMPOU3BOACTBC MOKHO ITIOBBICHUTDH

pEHTa0EIbHOCTD 3a CUeT?

MHOrokparHoro

HCIIOJIBb30BaHUA

Bomnpoc 20

[IpeBpamieHue AUTMTOKCMHA B JIUTOKCHH
kierkamu Digitalis lanata ocymectsisiercs

IIyTEM:

buorpanchopmarnmm

Bomnpoc 21

AYKCHHBI  SIBIISIIOTCSL  CHIELIM(PUYECKUMHU

CTUMYJISITOPAMHU POCTA KJIETOK:

Pacrenun

Bormpoc 22

Kakum crocobom CTEPWIN3YIOT

TEXHOJIOTUYECKUI BO3ayX JJIA

OuIbTpOBAHUEM




OMOTEXHOJIOTUYECKOTO MPON3BOACTBA?

Bomnpoc 23

Korz[a Y HATOr¢HHOIO0 MHUKPOOPIraHHU3Ma

sKCIpeccupyroTces ressl house keeping?

IlocTossHHO

Bompoc 24

Uto mony4darOT W3 THUAPOKOPTU30HA B

pe3yibpTare peakuuu 1,2-neruapupoBaHus?

[Ipenanzonon

Bomnpoc 25

Yro momyvaroT B pesyabrare peakiuu 11[-

THAPOKCUIIMPOBAHUA U3 BCIICCTBA S?

I'mppoxoprrson

Bompoc 26

K KaKOMY HaIIpaBJICHHUIO OMOTEXHOJIOTUH

OTHOCHUTCSA MOJydyeHue GepMeHTOB?

HNnxenepHas

OH3HUMOJIOTIUsA

Bomnpoc 27

K KaKuM MECTOAaM HMMO6HHH33HI/II/I
OTHOCHUTCA KOBAJICHTHOC CBA3BIBAHHC C

HOCUTEJIEM?

XUMHUYECKUM

Bomnpoc 28

Kak nazpiBarorcst HenudpepeHIrpoBaHHbIe

KIJICTKH, o6na;[afonme CBOMCTBOM

TOTUIIOTEHTHOCTHU?

Kamnyc

Bomnpoc 29

Kak Ha3pIBaeTcss cnOCOOHOCTH OTHEIBLHBIX

KJIETOK B nmponecce pean3anuu

3aKJIIOYEHHOM B HHUX  TI€HETHYECKOU

uHDopMaIIMl W Pa3BUTUIO B  LEJBIHA

opranusm?

ToTUIOTEHTHOCTE

Bompoc 30

Yro  mpoucxomur ¢ OHMOCHHTE30M

aHTUOMOTUKOB, Ha  cpelax, OeaHBIX

IIUTaTCJIbHBIMU BGH.[CCTB&MI/I?

YceunuBaercs

Bompoc 31

YeMm CTCPUIIN3YIOT U TATCIIbHBIC cpemﬂ?

HacplmenabiM mapom

Bompoc 32

Yto CUUTarT CymCCTBCHHLIM

MMpCUMYIICCTBOM I'CHHO-HUHKCHCPHOI'O

VHCYJINHA?

Menb1yto

AJUICPICHHOCTD

Bomnpoc 33

Yto gBISIETCA METKOM B KJIACCHYECKOM
AMMYHOXUMHUYECKOM METOJIE OIPEIEIIEHUS

UHCYJIUHA?

[Tepokcupasa xpena




Bomnpoc 34

Uro oTHOCHTCA K CcyOCTparam pecTpUKTa3s,

HCIIOJIb3YEMBIX I'CHHBIM I/IH}KCHCPOM?

HyxiienHoBbIE KHCIIOTBI

Bompoc 35

YTo ABISIETCS MUIICHBIO JJIs (I)I/IBI/I'-IeCKI/IX u
XUMHUYCCKHX MYTarcHoB B KJICTKC

OHMO0O00OBEKTOB?

JTHK

Bomnpoc 36

K kakomy Tumy BakuMH OTHOCHUTCS

oTHOocuTcs BakiuHa AKJIC?

KomOununpoBanHas

Bompoc 37

IIportecc  mpeBpaiieHuss  KapACHOJIUA
IUTUTOKCMHA B MEHEE  TOKCHUYHBIN
JUTOKCUH  OCYIIECTBISACTCA  KYJIbTYpOH

KJICTOK:

Digitalis lanata

Bompoc 38

B nmpousBoacTBE Kakoro BHTAMHHA, B
OOJBIIMHCTBE CTAUI MOy4YE€HUsI KOTOPOro
UCIIOJIB3YeTCS ~ OpPraHWYEeCKHd  CHHTE3,
TaKXKe YCIIEIIHO IIPUMEHSETCSA

ouorpanchopmarius?

AckopOuHOBasi KUCIOTA

Bompoc 39

B kakoii Qaze B OonbplieM KOJIMYECTBE

CHUHTE3UPYIOTCS MIEPBUYHBIC METAOOIUTHI?

OKCIOHEHIINAIILHOU

Bompoc 40

K kakoii rpymnme mnpenapatoB OTHOCATCS
JIEKapCTBEHHbBIE npenaparsl,
npeaHazHaueHHble Uil (OPMUPOBaHUS
aKTUBHOTO WJIM TMAaCCUBHOIO HMMMYHHTETA
MO0 TUArHOCTHKM HAJUYMsl UMMYHHUTETa
W JUArHOCTUKHU CHEeLH(PUIECKOTO
npUOOPETEHHOTO MU3MEHEHUS
MMMYHOJIOTHYECKOIO OTBETa Ha

aJuIepru3upYyIOIINe BeuecTna?’

NmMmyHobOuonornyeckue

Bomnpoc 41

[Ipu noGaBneHWHM KAKKOTO KOMILIEKCHOTO
KOMIIOHEHTa IIATATENIbHOM CpEIbl PE3KO
MTOBBIIIAETCSA MPOU3BOJIUTEIIBHOCTh

dbepMeHTaIu B Cily4yae NeHUIMIUTMHA?

Kykypy3Hblii 3KCTpakT




Bormpoc 42

Mostekyiabpl Kakoro pasmepa dSITIOHPYIOTCS

NOCJIETHUMU TIPH TeIb-PUIbTpaliun?

HwuskomonekynsapHaeie

Bomnpoc 43

Kako#i aHTHOMOTHK TONy4arOT Ha OCHOBE

Penicillium notatum?

I leanoumiuina

Bomnpoc 44

Kakoii aHTHOMOTHK I[MOJIy4aroT Ha OCHOBC

Streptomyces griseus?

CrpenToMuLiiH

Bompoc 45

Kak Ha3bIBACTCA KOMIIJICKC
MHUKPOOPTaHNU3MOB, Y4aCTBYOIIHUX B

OYHMCTKE CTOYHBIX BOJ?

AKTUBHBIN W

Bomnpoc 46

Kakas (1)2133 pocCTa KIICTKH Jy4dlIC BCCIro
IoaxoguT JJIsA IMPOTOIINTIACTUPOBAHUA

CYCHEH3UOHHBIX KYJIBTYp?

Jlorapudmuueckas

Bompoc 47

Yto sBISETCA OCHOBHBIM OEGJIKOM IIIa3MBbI
KpOBH JAOHOPOB B KOJIMYCCTBCHHOM

OTHOIIIEHUU?

AnpOymMuH

Bomnpoc 48

UYro  mpoucxomur ¢ OHMOCHHTE30M
aHTUOMOTHKA pu M30BITOYHOM
comepkannn  ¢ocopa B THUTATEIHHOU

cpene?

Camxaercs

Bompoc 49

Kak Ha3piBaeTcsl sBICHWE, TIPU KOTOPOM
MPOUCXOAUT 3HAUUTEIBHOE HAKOIUICHUE
OuoMaccbl B TMPOTHBOBEC OMOCHHTE3Y
I[EJIEBBIX TMPOAYKTOB B AHTHOMOTHYECKOM

MIPOMBIIIJIEHHOCTH?

KarabonutHas

penpeccus

Bompoc 50

[Tonyuenue MPOTONJIACTOB u3
OakTepUaJIbHBIX KJIETOK BO3MOXKHO ITyTE€M

00paboTKH:

JInzommumMom




6. CuTyanMOHHBbIE 32/1a4U JJIsl POXO0KAEHUS TPOMEKYTOYHOM aTTecTAIuN

3amava 1

B mporiecce mpOMBIIUIEHHOTO MPOU3BOJCTBA ACKOPOMHOBOW KHCIIOTHI HCIIOJIB3YIOT
MHOTOCTaJAUMHBIN ~XMMHWYECKUA CUHTE3, B KOTOPBIM Hapsly C TOHKHMH
XAMHUYECKUMH  PEAaKIUsIMU  BCTPOCHA H  TEXHOJOTHYECKH  HEoOXoaumas
OMOCHMHTETHYECKAsl pEeaKIHs, YTO SBISETCS OJIHUM U3 TIPUMEPOB YCIIEIIHOTO
COYETaHMSI OPTaHUYECKOTO CHHTE3a C OMOCHHTE30M.

[Ipu mpoBeaeHnn sTana OMOCHUHTE3a Ha MPOU3BOACTBE NMPUMEHSIOT OMpE/Ie/ICHHBIC
MUKpPOOPTaHU3Mbl, OCYLIECTBISOIINE OuocuHTeTHUYeCKue peakuud. He wmeHee
BOKHBIMHU SIBIIAIOTCS ONTHMH3alds  YCIOBUH (epMEHTallid W KOHTPOJb 3a
KOJIMYE€CTBOM OMOMACChl MUKPOOPTaHU3MOB B (hepMEHTAIMOHHOM arlrapare.
IIpoananusupyiime cumyayuio ¢ mouKu 3peHus.

*  XumMuueckou peakyuu Ouomparc@opmayuu, onpeoensiowel. nposeoeHue
Ouocunmesa U NONYYEHUE O0HCUOAEMO20 pe3yIbmama Nnpu  OCyujeCmeieHuu
ouomparncpopmayuu,

* 8bIOOPA  MUKPOOP2AHU3MOS O] OUOKOH8EpCUU U ONMUMAILHO20 No0bopa
KOMNOHEHMO8 NUMAamenbHOoU cpeovl (UCMOYHUKOS Yeaepooa, azoma u ghocghopa);

* BO3MONCHOCIU Y8eNUYeHUsl 8bIX00A Yelle8020 NPOOYKMA.

Bapuanm omeema:

B mpomecce cuHTe3a acKOPOMHOBOM KHCJIOTBHI HMEETCS JIMIIb OJHA CTajaus
ouorpanchopmarn  D-copbuta B L-cop0o3y Kak KIACCHYECKUU TMPUMEP
MUKPOOHOJIOTUYECKOTO MPOU3BOJICTBA.

Jis  monydenus copOo3bl  KynbTypy mpoayuenta Gluconobacter oxydans
BBIpAIIUBAIOT B  (epMeHTepax MEPHOJUYECKOTO  JICUCTBHS, OCHAIICHHBIX
MelajkaMu U 0apOoTepamu g ycuieHus aspanuu B TedeHue 20-40 4. Taxoke
MPUBECTU TIPUMED MOTYUEHUS 2-KeTO-L-TyT0HOBOM KUCIIOTHI.

3amaua 2

JloBosmbHO YacTo mpu monydeHuu JIC OMOTEXHOJIOTHYCCKMMH METOJaMH CHUHTE3
METa0OJIMTOB B CYCHEH3MOHHOW KYyJbType OCTAHABIMBAETCS Ha IMPOMEKYTOUHBIX
dTamax, He JOXOJs /IO IEJIeBOro MpoaykTa. B 3TOM ciydae Ha MOMOIIb MPUXOIUT

ouorpancopmarus  (OMOKOHBepcus), KoTopas ocoOeHHO d3¢GdeKTHBHA B



OakTepualIbHBIX KJIETKaX, HO B psJie CIydaeB, TAaKOW MPOIECC MOXKHO MPOBECTH U C
MOMOIIIBI0 KYJBTYP PACTHTEIBHBIX KIIETOK, OCYIICCTBIISIOIIMX CaMbl€ pa3IMYHbIC
peaknuu OMOTpaHchopManu: TUAPOKCHIMPOBAHUE, H30MEPH3AITUS, dTEPUPUKAIIHS
U T.JI., 4YTO B pe3yJIbTaTe MPUBOJIUT K CTPYKTYPHO-(PYHKIIMOHAIBHBIM H3MEHECHHSIM
TpaHCHOPMHUPYEMOTO XUMHUIECKOTO COCTUHEHUS.

Ycenemno npuMeHstoT OuoTpaHchopMaIiuio KapJAeHOIUI0B, TIUKO3UIbI KOTOPBIX
IIMPOKO  paclpocTpaHEeHbl B  MpaKTUKE  JieueHUs  OOJIe3HEW  cepra.
Ipoananuzupyiime memoo buompanchopmayuu ¢ MoOUKU 3peHust.

* ONMUMUZAYUU VCTIOBULL U 0dCUOAeM020 pe3yibmama noayderus JIC,

* YenecooopasHOCmu UCNONL30BAHUSL MEeMOO0Ad UMMOOUIUZAYUU KIeMOK DACHeHUs
Digitalis lanata.

Bapuanm omeema:

B kadecTBe mnpuMepa MOXHO TpUBECTH OUOTpaHChHOpPMAlUIO JUTUTOKCHMHA B
nurokcu kiaetkamu Digitalis lanata. buorpancdopmaliis TMTrHTOKCHHA B JUTOKCHH
MIPOMCXOUT 3a CUET PEAKIIUMU:

NmMmoOunu3anus pacTUTENbHBIX KJIETOK HMMEET MPEUMYIIECTBa MO CPABHEHUIO C
CYCIICH3UOHHBIMU KYJIbTYpaMH 3a CYET:

3agaua 3

[Ipn nosiydeHUHM TEHHO-UH)XEHEPHOTO HHCYJHWHA, OCHOBAHHOIO Ha pa3JeibHOM
OmocwHTe3e 2 1IIenei, B KadyecTBE MPOAYIEHTA MCIOJB3YIOT OIpeaeICHHbIC
MUKpPOOPraHU3Mbl U MOAU(GUUMPOBAHHBIM UyXEpOAHBIA T'eH (TOYHEe, OMEPOH) C
JUJIEPHOM  TOCJEI0BATEILHOCTHIO AMUHOKUCJIOT  (METUOHMHOM  H B-
raJlakTO3M/1a301), OTAENIeMON Ha MOCHeqHENH CTaJuM KOHTAKTa CEKPETUPYEMOTO
Oenka U KieTku. epMEeHTALMIO MTPOBOJAT HA CPelie C JIAKTO30M (MJIM TajaKTO30i)
JUISL  TIOCTIEAYIOMIET0 OOBEAMHEHUS CBOOOJTHBIX WHCYJIMHOBBIX TIieneit. Jlamee
OCYIIECTBIISIFOT BBIJICJIEHUE U OYUCTKY MOJTYyYCHHOTO MHCYJIMHA.

Ha ocnose obweti cxemul nonyuenuss uHCyiuna u mpebdosaHull K e2o Kauecmey
obocHylime:

* YCN08Usl 8b100PA KOHKPEMHO20 NPOOYYEHMA UHCYIUHA U 8eKMOopd, C NOMOUWbIO
KOMOPO20 MOINCHO 88€CU 8 KIIEMKY UYHCePOOHDIl 2eH (2eH UHCYIUHA),

* HEOOXOOUMOCHb UCNOJIb308AHUSL TUOEPHOU NOCIe008AMENbHOCMU AMUHOKUCIOM C

MEMUOHUHOM U ﬂ'ZCUZdKWlOS’MaCBOL? 6 CUHmese UHCYJIUHaA U pojb JAaKmosbsl



(canaxkmo3svl) 6 npoyecce pepmeHmayuy U NOIYYEHUU 3A8EPULCHHBIX UHCYTIUHOBLIX
yenetl u ux 00veOUHEeHUU,

* B03MOJHCHOCMb NPOSGAEHUS MOKCUYHOCINU 2EHHO-UHHNCEHEPHO20 UHCYIUHA, C YeM
9MO MOodHcem Oblmb CEA3AHO, YYUMbBIBAS BUOOCHEYUDUYHOCL OAHHO20 UHCYIUHA,
€20 ceputiHoe Kayecmaso U ypoeeHsb Kyabmypbl NPOU3800CMEa Ha npeonpusmuu’?
lIpokommenmupyiime npasuna bGezonacHocmu pabomel ¢ MUKPOOP2AHUSMAMU HA
2eHemu4ecKkom U (pusu4ecKkoM YpPoGHsIX.

Bapuanm omeema:

Cxema nonyuenus: pekomOunantHoro nncyiuna mno «Eli Lilly» (CLLIA)

* XHUMHYECKUM CHHTE3 TEHOB, KOAUPYIOIIMX oOOpa3oBanue Iened A u B B
OTIPEICTICHHON TTOCJICIOBATEIFHOCTH HYKJICOTH/IOB.

» KoncrpyupoBanue BEKTOpa.

BBenaeHne KaXgoro CHHTETHYECKOTO TE€HAa B IUIA3MUIy: B OJHY - TeH,
CUHTE3UPYIONIHH 1enb A, B IPYTYIO - T€H, CHHTE3UPYIOIIUH 11erb B.

» BBenmenue monyueHHBIX IIa3Mua B KieTky Escherichia coli ¢ mocnenyromum
MOJIYYCHUEM JIBYX KYJIbTYP MPOIYIEHTA, OJHA M3 KOTOPBIX CHHTE3UPYET Ienb A, a
npyras uens B.

» Kymbrypel momemaroT B (GepMeHTep, B KYJIbTYypadbHYIO Cpeay T00aBISIOT
rajlakTo3y, KOTOpas HHIyIUpyeT oOpa3zoBaHume (epMeHTa B-ramakto3mmaswl. [Ipu
ATOM TUIa3MHUJIbI AaKTHUBHO PEIUIMIMPYIOTCS M B PE3yJIbTaTe MOJydaeTcsl OOJbIIoe
KOJIMYECTBO F€HOB, CUHTE3UPYONMX Henu A u B.

» Knetku mu3upyroT, BEIACHAIOT e A u B.

3agaua 4

B Hacrosmiee BpeMs CymecTByeT MEXIyHapOJHAs MporpaMMma CHCTEMBbI TIOWCKA |
0TOOpa aHTUMHUKPOOHBIX areHTOB, MOJABIISIONINX Pa3MHOKEHHUE MTaTOT€HA TOJIHKO B
WHOUIIMPOBAHHOM OpraHU3ME, T.€. CHCTeMa, ITO3BOJIIONIAS KJIOHHPOBATh TCHBI,
KOTOPBIC HE OSKCIPECCHUPYIOTCS B HCKYCCTBEHHBIX yciaoBusx (in vitro). JlanHas
CHUCTEMa TOAPa3yMEBACT WCIIOJIH30BAHUE OIMPEACICHHBIX METOJIOB, PEaKTUBOB
(HaOOpPHI 151 KIIOHUPOBAHUSI, PECTPUKTA3bI), TECT-00BEKTOB U PEIIacT TaKUe 3a/1auu,
KaK:

* BeiziesieHue u ounctka JIHK (anexktpodopes);

* KyJIbTHBHUPOBaHKE MaToreHos, Hanpumep Salmonella typhimurium;



* CO3/laHME BEKTOpa Ha OCHOBE IUIa3MHU[IbI, HECyllell OecIpOMOTOpPHbBIE TEHbI
xJIopamM$pEeHUKOI-aleTHILETUATPAHCPEPA3bl U JAKTO3HOTO ONIEPOHA;
* 3apaKCHHE TaOOPATOPHBIX KUBOTHBIX (MBIIIIN);
* BBICEB IMATOI'C€HOB U3 )KUBOTHBIX OOBEKTOB.
Pacnonoorcume  nocneoosamenvrno  omanvt  0aHHOU — CcUCMEMbl — CKPUHUHA
AHMUMUKPOOHBIX A2eHmo8, YUUmvleéds NPUMEHeHUe.
* 2eHHO-UHICEHEPHBbIX MemO008 Npu NOJLyYeHUU Habopa pa3iuyHblX NIAZMUO,
* Habopa pa3nuunslx wimammos E. coli ¢ pasnvimu yacmamu 2eHoMa caitbMOHebl;
* UHOUKAMOPHOU CPeobl 05l OMOOPA HYHCHBIX KOJOHUI.
lIpokommenmupyiime pe3yibmamvl U 603MONCHOCMU NPUMEHEHUS OAHHOU CUCHeMbl
npuU NOUCKe AHMUMUKPOOHBIX a2eHmo8, ucnoabzyemvlx 6 kayecmee JIC.
Bapuanm omeema:
Y maToreHHBIX MHUKPOOPTaHU3MOB OOHAPYKEHBI TEHBI, KOTOPBHIE HE IOIAIOTCS
UJCHTUGUKAIIMKY U1 UX JAJIbHEUIIEro HCIOJIb30BaHUS B KAyeCTBE MUIIEHEH MpH
noucke HoBbIX JIC. Tak HazpiBaeMble Moyuaiue in vitro rexsl. [lomaBnenue ux
GyHKIMA ~ aHTUMUKPOOHBIMH — areHTaMH TPHBOAWT K  TIOJABJICHHUIO  pOCTa
(pa3MHOXEHHMSI) TATOT€HA UMEHHO B YCIOBHUAX in vivo. IMEHHO TO3TOMY MOHCK H
UACHTUGUKAMSA  TEHOB  BHPYJCHTHOCTH  SBISIIOTCSA ~ KOHCYHOW  IIEJIBIO
UCCIIeIoBaTeNeH, CO3AIONINX HOBBIE aHTUMHUKPOOHBIE JIEKAPCTBEHHBIE MTPETapaThl.
B kauectBe mpumMepa Takoil paboTel MokHO mpuBectH Mmerox IVET (in vivo
expression technology). Cyts MeTona:
e [enom martorenHoit Oaktepum (Salmonella typhimurium) nensit wa coTHm
dbparmMeHToB, KpaTHbIX 1,2, 3 u T.1.
o Kaxnprii oTnenbHbIN (QparMeHT TeHHO-HHKCHEPHBIMU METOJaMH COCIHHSIIOT
C JIMIIICHHBIM MMPOMOTOpPA F'eHOM XJIopaM(peHUKoJI-aleTi1 Tpancdepassl (cat).
[Tomy4yeHHsiii QparMeHT SBISETCA CABOSHHBIM (X-cat, Tae X - (parMeHT
reHoMa CaJibMOHEIUIbI, a cat - TeH xyopaMmdenukom-aneruarpancdepasnr). K
ATOMY CABOCHHOMY (parMeHTy MPHUCOSAUHSIOT JAKTO3HBIN OIEPOH, TaKKe
muteHHbd poMoTopa (lac Z). Ha aTom sTane reHHble HHKEHEPHI MOIyYaroT
dbparMeHT, coCTOSIIMI yxe u3 3 yacrei: x-cat-lac Z.
o [lomyuennslii pparment (x-cat-lac Z) BKIIOYAIOT B MIIA3MHITY.

e DTH Ia3Muabl BBOIAT B KieTKy E. coli.



o Jlamee cnemyer BHenpeHwe kieTtok E. coli B opranusm 1abopaTopHOTO
J)KUBOTHOrO  (MBIIIIM) C  OJHOBPEMEHHBIM  BBeJeHHEM eMmy  (ei)
xJiopaM(peHuKona.

e Uepe3 CyTKHM W3 TKaHU JKMBOTHOTO Ha TBEPAYID WHAWKATOPHYIO CPEIy C
JIAKTO30M BBICEBAIOT OAKTEPUATBHYIO KYJIBTYPY.

e 3aTeM KOJIOHWU aHAIU3UPYIOT.

3agaua 5

[Tpu mony4eHnH MTaAaMMOB CYIEPIPOTYIICHTOB aMUHOKHUCIIOT (TPEOHHWHA, JM3UHA U
Ip.) ucmolib3yroT MukpoopranusMel Escherichia coli, Corynebacterium glutamicum,
Brevibacterium flavum, Bacillus subtilis. B oagHom ciydae OwocunTe3
AMUHOKHUCIIOTBl HUJET OJHOBPEMEHHO C pPOCTOM Ouomacchl (IyTh MOJTy4YEHUS
AMUHOKHCJIOTBI OJJTHOCTAUNHBIN), B IPYTOM CiIydae cHadaia UAeT pocT OMOMAcChl U
TOJILKO TIOTOM CHHTE3 aMUHOKHUCIIOTHI (IIyTh ABYXCTaIUIHBIH ).

B oannou cumyayuu nonyueHuss aMuHOKUCIom obocHyume:

* npeumyujecmsea OUOCUHmMe3a N0 CPABHEHUIO C OP2AHUYECKUM CUHME30M U N00OOp
COOMBEMCmMBYIOWUX MUKPOOPSAHUIMOE8 OJIsl NOJYYEHUS WMAMMOB-NPOOYYEHMOS,
CNOCOOHBIX K CBEPXCUHME3Y HYIHCHOU AMUHOKUCIOMDbL, eClU KOHEUHbIM NPOOYKMOM
Oyoem nu3UH Ui MmpeoHuH,

* gulOOp nymu OuocuHmeza Ona JUBUHA UIU MPEOHUHA U OCOOEHHOCMU
NUMAMENbHBIX CPeo;

* ycnosus ghepmenmayuu (n0020mMosuUmMenbHas cmaous u Ouocunmes3).

Bapuanm omeema:

ANBTEpHATUBON XUMHUYCCKOMY CHHTE3Y CIY)KUT MHUKPOOHMOJOTHYCCKUN TIPOIIECC,
IPU KOTOPOM CHEIHAIBHO MOJ00paHHBIC CEICKIIMOHHBIE WM CKOHCTPYUPOBAHHBIC
METOJaMH TE€HHOW WHXXCHEPUU INTaMMbI MPOIYICHTHI CIOCOOHBI OCYIIECTBIIATH
CBEPXCHHTE3 aMHUHOKHUCIOT. MUKPOOHOIOTHYECKOE MPOMBINIJIEHHOE MPOU3BOCTBO
L-aMUHOKHCIIOT MOXHO OCYIIIECTBIIATH IO ABYM TEXHOJIOTHYECKUM CXEMaM.
JIByxcTyneH4aTelii  cmoco0  mpeamnojiaraetT  oOpa3oBaHWE€ W MOJATOTOBKY
MPEAIIeCTBEHHNKA, a Takke OuocuHTe3 (EPMEHTHOro mpemnapara MUKPOOHOTO
MIPOUCXOXKICHUS, KOTOPBIA OyAeT TpaHcPOpPMHUPOBATH MPEAIISCTBEHHUK B IEIEBYIO
AMUHOKHUCIIOTY.

OpHocTyneH4aTslid crmoco0 CHHTE3a AMHUHOKHMCIOT C MOMOLIBI0O MHKPOOPTraHW3MOB



OCHOBAaH Ha KyJIbTUBUPOBAHUU CTPOTO OMNPEIEICHHOTO IITaMMa-IPOayleHTa
1EJIeBOM aMUHOKUCIOTHI MPU COOTBETCTBYIONIMX MapameTpax (hepMEeHTalMOHHOTO
npoiecca.

[Iponynent nusuHa - Corynebacterium glutamicum (kopuHeOaKTEpUH) - HUMEET
eIMHCTBEHHYIO [-acmaprakuHazy ((GepMeHT), aKTUBHOCTb KOTOPOM perynupyercs
MyTEM COIIACOBAHHOT'O MHTMOMPOBAHMS IO MIPUHIIUITY OOpAaTHOM CBS3H.

Jis monydenus: L-TpeoHMHA MCIIOIB3YIOT MPOMBIIUICHHBIM MYTaHTHBIA ITamMM E.
coli (sHTepoOakTepuu), A€ CHUCTEMa pErylsalud OHOCHHTE3a aMHUHOKHUCIOTHI
OCHOBaHa Ha MpHUHLMIIE JU(PPEepeHIINATLHON PEryIsaUnun H30pEepMEHTAMHU.

3axava 6

OaHO W3 CYIIECTBEHHBIX MecT Ha (apMalUEeBTUYECKOM pBIHKE 3aHUMAaIOT
CTEpPOUIHBIE TOPMOHBI, SBISIOIIMECS HE TOJBKO JKU3HEHHO BaXXHBIMM, HO H
ucnonb3yromuecss kak JIC, oOmanasg OoOJIbIION MIMPOTOM CHEKTpa U BBICOKOM
M30UPATEIbHOCTHIO (PU3NOJIOTUYECKOTO BO3AeHCTBUs. M3BECTHO, YTO ¢ MOMEHTA
YCTaHOBJICHHSI CTPYKTYpPbl OCHOBHBIX CTEPOHMIHBIX TOPMOHOB B KadyeCTBE METOJA
MOJIyYeHHUsS] JIEKAPCTBEHHBIX IMpPEnapaToB Ha OCHOBE JTUX COEIWHEHHH CTalH
MPUMEHSTH OMOTpaHCchOpMAITHIO.

Ilpoananuzupyiime:

*  3A8UCUMOCMb OUOJIO2UYECKOU AKMUBHOCMU OM CMPYKMYpPbl CMEPOUOHBIX
2OPMOHANLHBIX NPENApaAmos;

* JocmouHcmea U HeOOCMAMKU Cblpbsl, UCHOIb3YEMO20 NpU  NOJYYeHUU
20PMOHANLHBIX CIMEPOUOHBIX NPENnapamos,

* BO3MOJICHOCMU UCNONBL308AHUSL OUOmMpaHchopmayuu npu noayyeHuu Haubonee
YEHHBIX 20PMOHAILHBIX NPENnapamos.

Bapuanm omeema:

K crepunam (creposiaM) OTHOCST CTepouibl, Hecyme B mnonoxeHuun Cj
THJIPOKCUIbHYIO rpynmy. OmHuM U3 Hauboiee HW3YYEeHHBIX CTEpUHOB (KJacc
300CTEPHUHOB) SIBISIETCSA XOJECTEpHH. J[pyrHe CTEpUHBI B NPHUPOAE OTIIMYAIOTCS OT
XOJIECTEpUHA WJIU MO JJIMHE OOKOBOM WLEMU, WM MO CTENEeHH HACBIIIEHHOCTU. B
nporecce 00pa3oBaHus CTEPOUTHBIX TOPMOHOB U3 XOJIECTEpUHA CHaYaja o0pa3yeTcs
MPErHEHOJOH - OCHOBHOW MPOMEXYTOUHBIM MPOIYKT OMOCHHTE3a CTEPOUIOB H

KOPTUKOCTEPOUI0B. [Ipyu mosydeHun U3 mporecTepoHa ropMOHAIBHBIX MpEnapaToB



KOPTUKOCTEPOHA W THAPOKOPTH30HA (KOPTU30J), TECTOCTEpPOHA W ACTPOHA UX
OHMoJornyecKkas akTUBHOCTh CBsI3aHa ¢ OMOTpaHC(hOpMALIUE CTPYKTYPhI CTEPOUIOB.
HcXOTHBIM CBIpBEM TSI IIPOU3BO/ICTBA CTEPOUIHBIX MPENAPaTOB SIBIISTIOTCS

* OTE€YECTBEHHBIN COJACO/IMH (HU3KOE MPOIIEHTHOE COAepKaHUE CTEPOUIOB);

* IMIIOPTHBIA TUOCTCHUH U MIPOIYKTHI €T0 MPEBPAIECHUS: aHIPOCTCHINOH,
aHAPOCTEHANCHINOH;

e HauOoyiee SKOHOMHUYEH [-CUTOCTEpUH (pPacTeHHs] M OTXOJbl IepepaboTKU
JIPEBECUHBI).

3amaua 7

Kak wu3BecTHO, MNpPOU3BOACTBO BUTamMHHA Bj, (koOamaMuH) SIBISETCS YHUCTO
OMOTEXHOJIOTHYECKUM CIIOCOOOM €ro TMOJYy4YeHHUs, KOTJa B KavyeCTBE MPOIYIICHTA
JAHHOTO  BUTAMHHA  HUCIIOJIB3YIOT  MPOMHOHOBBIE  OakTepuu U3 poja
Propionibacterium, BbIpamuBaeMble Ha OOraToil cpene B ONPENEIEHHBIX YCIOBHIX
dbepmeHTauu ¢ 00s3aTeIbHBIM J1I00aBICHUEM MPEIIECTBEHHUKA BUTaMuHa By, - 5,
6-IMMETUIIOEH3NMIIA3014a.

B omou cumyayuu:

* coenatime ONMUMATbHBIL 8b1OOP Memooa hepmeHmayuu u YCiosull ee npo8eoeHuUs.,
* OoKkadxcume HeoOXooumMocmv  000aesnieHus  3,6-0umemunbeH3uMuoazona 8
onpeoeneHHoe 8peMsi nocie Hadania epmenmayuu u npedynpeoume ooOpaA308anue
Koghepmenmmuotl popmol sumamuna By,

* npeonodcume Memoowvl 6blOeNeHUsi U OYUCMKU OAHHO20 SUMAMUHA, YVYUMbIGAS
Mecmo e20 HaKONJIeHUs.

Bapuanm omeema:

[IpomyrnienTom BuTamMuHa Bj, SBIAIOTCS TPONMHMOHOBBIE OakTepud W3  poja
Propionibacterium. /lo6aBnenue B cpeqy mpeamiecTBeHHHKAa BUTaMuHa By, - 5, 6-
JTUMETHUIOCH3UMHUT030J1a - PE3KO TOBBIMIACT MPOYKTUBHOCTD MpoaylieHTa. Yepes 72
Y mocie  Havaima  (EepMEHTallMd  BHOCST  MPEAIIeCTBEHHUK -  5,6-
TUMETUI0CH3UMUIa30. J[muTenbHOCTh (pepMeHTaluu COCTaBISIET OKOJIO 3 CYTOK.
[Tockonbky BUTamMuH Bi, coxpaHsieTcss B KJIETKax OakTepuii, OMoMaccy OTIEISIOT
CenapupoOBaHUEM W W3BJICKAIOT W3 HEE IIEJICBOM MPOIYKT C TOMOIIBI0 AKCTPAKIIHH
noakuciienHou Boaou (pH ot 4,5 1o 5,0) npu remnepatype 85-90°C B TeueHue yaca.

3areMm ciaeayer KpucTtaailu3aluda BHUTaMHMHA HW3 BOJHO-aICTOHOBOI'O pacTBOpa,



XUMHUYECKasi OYUCTKAa M HU3TOTOBJICHHE JIEKAPCTBEHHBIX (POPM U3 MOIYYEHHOTO
MPOAYKTAa.

3amaua 8

NMMyHOOMOTEXHOJIOTHS KaK HayKa M MPOU3BOJCTBO, C OJIHON CTOPOHBI, IIpearaet
CpelCcTBa Il YCWJIEHHS MMMYHHOW 3alllUTBl OpraHU3Ma B OTBET Ha pa3jIMyHbIC
HeOnaronpusiTHele  (HaKTOpPhl OKpY)Karolleld Cpelbl - BaKIMHBI, CBHIBOPOTKH,
PEKOMOMHAHTHBIE UHTEP(EPOHBI, UHTEPIACHKUHBI U JPYTU€ IUTOKUHBI, C JAPYTrOH
CTOPOHBI, ITyTEM IIUPOKOTO MPUMEHEHUSI MOHOKJIOHAJIBHBIX aHTUTEJ PEIIAET TaKHUe
aKTyajgpHble s (papManuu 3agaud, Kak O€30MacHOCTh M KOHTPOJIb KadyecTBa
JIEKapCTBEHHBIX MPENapaToB.

Buvibepume ummynobuonpenapamol 015 yCuieHus UMMYHHO20 OMEema:

* NACCUBHO20 CneYUDUUecKo20 muna 6030etcmsusi;

* NACCUBHO20 HECheyupuuecKo2o muna 030etUcmeusl,

* AKMUBHO20 MUNA B030€UCMBUSI.

IIpoxommenmupyume B03MOHNCHOCMU UCHOTb30BAHUS MOHOKIOHANbHBLIX AHMUMmMeEI
npu peuteHuu npoodnemol besonacnocmu JIC (monumopune JIC).

Bapuanm omeema:

NMMyHOMOIYISATOPEl MO0 YCHUIIMBAIOT, JUOO OCHA0ISIOT HMMYHHBIA OTBET
oprann3Ma. VMMyHHBI  OTBET -  CIIOKHBIM  TIPOLIECC  MEKKIECTOYHOTO
B3aMMOJCHCTBUSL  pPA3IUYHBIX TUIOB JUM(OUAHBIX KIETOK C€  y4acTHEM
cnenu(pUYecKuX TOPMOHOB, BCIEACTBUE KOTOPOTO B-KIIETKM aKTUBHO CHUHTE3UPYIOT
crienuuuecKre aHTUTeNa IPOTUB JAHHOTO AaHTUTCHA.

AHTUTENA, OJHOPOAHBIE TIO CTPYKTYype M  CHEHU(PUYHOCTH, HA3ZBIBAIOT
MOHOKJIOHAJIbHBIMU aHTUTEJIaMHU.

CriocoObl  yCHJIEHHS MMMYHHOTO OTBETa IO THUITy BO3ICHCTBHS pa3AeisioT Ha
aKTUBHBbIE M TIIACCHBHBIE, a TaKXke Ha crnenuduyeckrue U Hecneuupuueckue.
AKTHBHYI0O HMMMYHH3AIMIO BBI3BIBAIOT BAKLUMHBI HAa OCHOBE PEKOMOWHAHTHBIX
NPOTEKTUBHBIX AHTUTCHOB, JKUBBIX THOPUIHBIX HOCUTENEH, BBICTYMAIOUIMX B
KaueCTBE MMMYHOOHOIIpEnapaToB.

[To cmocoOy mony4deHHs] BakKUMHBI JEISIT HAa JKUBbIE BAKIUHBI C OCJIAOJIEHHOM
BUPYJICHTHOCTBIO W  HEXHUBBbIE BaKUWMHBI  (MOJICKYJIIPHbIE AHATOKCHUHBI -

T TEPUIHBIN, CTOTOHSYHBIN, OOTYTMHUYECKUI).



KuBble BakiMHBI MOTYT OBbITh KaK BHUPYCHOT'O MPOUCXOXKIAEHUS (Hampumep, Iis
npoQUIaKTUKKA OCIbI, KOpPH, TpHUIINA, KpPacHyXd, MOJMOMHUEINTA), TaK H
OAKTEPUITHOTO TPOUCXOKACHUS IS NPODOUIAKTHKHA CUOUPCKON SI3BBI, UYyMBEI,
TyOepKkyse3a u jAp. B oTBeT Ha BBelE€HHE BaKIMHBI B OpPraHU3ME YEJIOBEKa WIU
YKUBOTHOTO BBHIPAOATHIBAIOTCS AaHTHTEINA K MTATOTEHHOMY MUKPOOPTaHU3MY, KOTOPHIE
Ipu nocienyromed HHPEKI TPUBOASIT K MHAKTUBAIMU MAaTOreHa, OJIOKUPYS €ro
nposudepanuio, YTo He MO3BOJSET Pa3BUTHCA 3a00JI€BAHUIO.

3agaua 9

[IpumeHnenne MMMOOUIIM30BaHHBIX (DEPMEHTOB U OEJIKOB B MEAMUIIMHE OTKPBHIBACT
HOBBIE BO3MOXHOCTH co3aanus dpdexktuBubix JIC.

IIpooemoncmpupyiime 603MOACHOCIU U OOCMOUHCIBA 2UOPOJIA3 NPU MOOUDUKAYUU
MAaKux WUpoKo NPUMeHAEeMbIX AHMUOUOMUKO8, KAK NeHUYULIUHbL U YedaloCnOpUHbL
HA OCHOBAHUU:

* VHUKANbHBIX CEOUCME SUOPOIUMULECKUX (DepMeHmO8 U ONPeOesieHHbIX U3MEHeHUl
68 cmpyKkmype OaHHbIX aHMUOUOMUKOS8, CBA3AHHLIX C NOAYYeHuem Oojee
9 PexmusHbIX aHaI0208;

*  CPAaBHeHUs XUMUYECKO20 Nymu mpaucgopmayuu ¢ OUOKAMATUMUYECKOU
mexuoao2ueu,

* NPOU3BOOCMBEHHBIX PE3VIbIMAMO8 NOJYYEHUs IMUX AHMUOUOMUKOE KAK UeNe6blX
NPOOYKMOo8.

Bapuanm omseema:

B ornnume ot xumudeckoil TpaHcopmaiuy OuoKaTaau3 00JiaJaeT YHHKAJIbHOU
cnenu(UYHOCTBI0 W M30MPaTEeNbHOCTBIO JIEUCTBUS (EPMEHTOB, BO3MOKHOCTBIO
MIPOBEJICHUS MPOIIECCa B «MSITKHX» YCIOBHUSX.

[unponutryueckue QGepMeHThl (THAPOJIa3bl) HANUIM HAuOOJbIIee MPUMEHECHUE B
MPAKTHKE 110 CICAYIOMINM MTPUIHHAM:

* TUIPOJUTHYECKHME pPEaKUh B BOJHOW Cpele, Kak TMPaBWIO, TOIHOCTHIO
TEPMOJIUHAMHYECKH CIBUHYTHI B CTOPOHY 00pa30BaHUs IPOYKTOB,;

* KWHETHKA peaknuid  (EepMEeHTaTHBHOTO  THUIAPOJIW3a  JIETKO  IOMJIAeTCS
KOJIMYECTBEHHOMY OTTMCAHUIO JI0 TIIYOOKHX CTETICHEH MpeBpaIeHus.

B03MOXHOCTH TUIPOTIa3 MOKHO MPEACTABUTH MpU MOAUGDUKALIMYI MEHUIIMIIITUHOB U

nedanocnopunoB.  Ilomyuenue  HOBBIX, Oonee  3PGEKTUBHBIX  aHAJIOTOB



MEeHUIWJUIMHOB U 11e(ajJOCIIOPUHOB CBSI3aHO C HM3MEHEHHMEM OOKOBOW IIeTH IIpHU
coxpaHeHuu sjpa antuOnotuka - 6-AllK wmm 7-AllIK kak KaroueBBIX COCTUHEHUI

JJI1 CHHTE3a HOBBIX IICHUIINIJIMHOB 1 He(baJIOCHOpI/IHOB.

3agaua 10

Opana w3 WHQEKIMOHHBIX KIMHUK 3aKylnmujia TapTUM [EHUIWUIMHA U
CTpeNTOMUIIMHA. Yepe3 HEKOTOpoe BpeMs B AalTeKy MNPUIUIM MPEICTABUTEIN
KIMHAKA C KaJ000W Ha OTCYTCTBHE TEpameBTUYECKOro 3(dexra moyuTh y Bcex
OonpHBIX KIMHHUKHK. [locie mpoBepku B Jlabopartopuu ObUIO YCTaHOBJIEHO, YTO
npenapathl He (GanbCU(PUIUPOBAHBI M COOTBETCTBYIOT KauyeCTBY CTaHJApTHOM
MPOYKITUH.

IIpoananuzupytime 0anHy10 CUMYayuIO ¢ MOYKU 3PEHUS.

* BO3MOXMCHbIX MEXAHUZMO8 AHMUOUOMUKOPE3UCMEHMHOCU Y MUKPOOP2AHUZMO8 U
2eHeMUYeCKUX aCNeKmo8 SGNeHUsl «UH@DEKYUOHHOU pPe3UCMeHmMHOCUY  UIU
«20CNUMANILHOU UHDEKYUUY»,

* BO3MOJICHVIX MexaHuzmos unoykyuu p-nakmamas (PBPs-2 u PBPs-3) u ux
UHSUOUPOBAHUSL,

* paspeuieHus OAHHOU CUMYayuu.

Bapuanum omsema:

[1na3Mubl - reHeTUYECKUE DIIEMEHTHI MUKPOOHOM KIIETKH, TPEICTABIISIONINE COO0M
KoJspleBple  Mosiekynsl JIHK pasmepom B COTHM pa3 MEHbIIMM, 4YE€M pa3Mep
XpOoMOcOMBbI. ONacHOCTh MIIA3MUTHOW PE3UCTEHTHOCTH

B T€HETUYECKOM IIJIaHE BBIPAXKAETCS B TOM, YTO IIJIA3MUJIbI TIEPEAAIOTCS U3 KIETKU B
KJIETKY ITyTeM KOHBIOTAIlMU (aHAJIOT MOJIOBOTO Mpoliecca), T.e. 0e3 JejeHus KIETKH,
OJIHAKO TJIa3MHJIa TIPU ITOM pEIUHIHpyeTcs. Takum o0pa3om, o Ha KIETKa MOXKET
OYCHb OBICTPO TIEepeAaTh PE3UCTEHTHOCTh OTPOMHOMY KOJHUYECTBY KJIETOK.
Oco0eHHO YacTo TIa3MuIHAS JIOKATU3aIMs TEHOB PE3UCTEHTHOCTH BCTPEUYALTCS TIPH
(hepMEHTAaTUBHOM WHAKTHUBAIlMA aHTHOMOTHKOB. MHOrma B OJHOH ILIa3MHUJC
OKa3bIBAIOTCS  JIOKAJIM30BaHbl HECKOJIBKO TE€HOB, KOAUPYIOIIUX (EPMEHTHI,
BO3JICHCTBYIONINEG HA AHTHOWOTHUKM pa3HbIX Tpynn. OTCIOMa BO3HHUKIO TOHSITHE
MOJIMPE3UCTEHTHOCTH MHUKPOOPraHU3MOB. Takue NOJMPE3UCTEHTHBIE IITAMMBI

BO30OyauTeneld MHMEKIUU TPEACTABISAIOT Cepbe3HYI0 IpobiieMy B MHGEKIIMOHHOMN



KJIMHUKE, BBI3bIBAas TaK HA3bIBAEMYIO TOCIHUTAIBHYHO HH(EKIUI0, KOTrjJa K TeM
aHTUOMOTUKAM, KOTOpbIE MCIOJIb3YIOT B MH(PEKIIMOHHOW KJIMHUKE HAa TOT MOMEHT,
BO3HHMKAET YCTOWYMBAS PE3UCTCHTHOCTh BO3OYAMTENCH Pa3IUYHBIX MH(EKIIMOHHBIX
3a00JIeBaHUH, 1 COOTBETCTBEHHO aHTUOMOTHK TEPsI€T CBOIO aKTUBHOCTb.

3agaua 11

OmnpenenuTe  ONTUMalbHBIE  IMapaMeTpbl  BEISHUs  Ipollecca  OHMOCHMHTE3a
MIPOTUBOOIYXO0JIEBOI0 aHTUOMOTHKA PYOOMHMIIMHA Ha OCHOBE aHajIM3a TaOJIUYHBIX
JAHHBIX, OXapaKTEPU3yUTE TIpollecc OMOCHHTE3a C TOYKU 3PEHUS €T0 PE3yJIbTaTOB U
MPUMCHECHHUST JTaHHOW (PEepPMEHTAIIMOHHOW Cpeabl, T.C. SBISETCA JIM €€ COCTaB
ONTUMAaJLHBIM B JaHHOM ciiy4yae? Eciu HeT, To, 4TO HE0OXOAMMO U3MEHUTH?
Oo6opynoBanue: anmapat «Chemap 1».

Cocras cpenpl, %:

* Kpaxmai kapTodenpHbii — 6,5;

* coeBast Myka — 1,7;

* TIrOKO03a — 1,5;

* (NH,4),SO; — 0,4

* K;HPO, — 0,01;

* CaCO; — 0,5;

* pH nepen noceom — 7,1.

Ta6muma. Ilokazatenmm BemeHust mnporecca B ammapare «Chemap 1» ¢

UCITIOJIb30BAaHUEM KpaxMaJlbHOW CPeIbl

Ne Yacel | buomacca, | pH | YraeBoasl | ['ioko3a | Azor | PO, | AkTHB-
npoosl | pocta | % o01me HOCTD,
MKT/MJI

1 0 — 7,1 6,55 1,56 86,8 | 65 50

2 11 3) 6,9 6,22 1,56 86,8 | 60 175
3 35 10 6,9 5,98 0 84,0 | 57 277
4 59 38 6,9 5,36 — 81,2 | 52 306,6
3) 83 32 7,0 4,31 — 53,2 | 43 297,3

6 107 30 8,2 4,31 — 89,6 | 43 146

Coenaiime  obobwarowuil 661600 0O  HAAUYUU  ONMUMATLHGLIX — USMEHEHUI,




NO380JIAOWUX NPOU3BECIU MAKCUMATbHOE KOIUYECNBE0 AHMUOUOMUKA.

Bapuanum omeema:

B manHowm mporiecce He0OX0IUMO YUUTHIBATS:

* HCcYEpNaHue KOMIIOHEHTOB CpeAbl C YYETOM CKOPOCTH HUX IOTpEOJICHHS; B
nporecce (epMEHTAIMA OCTATUCh TPAKTUYCCKH HEMCIOJIb30BAaHHBIMH a30T M
VIJIEBOJIBI; 3aBHCUMOCTh OHWOMAcChl OT aKTUBHOCTH TMpoAylLIeHTa (yAeibHas
aKTUBHOCTb) MUHUMAaJIbHAas,

* BIMSHHE MAapaMETPOB HA OKOHYAHHE IPOIIECCA; UCTOIICHUS CPEIbl HET, HO €CTh
aBTOJIU3, MTapaMeTPhl Iporiecca He cOaJaHCHUPOBaHbI, HAOII01aeTCs 3allle/IadnBaHUE
CpEeIlbl M CHIDKCHHE aKTUBHOCTH OMOCHHTE3a aHTHONOTHKA;

* BO3MOXXHOCTh TMPOJJICHHUS aKTUBHOW (Da3wl mporiecca JUisl YBEIWYEHHUS BBIXOJA
aHTHOMoTHKA. [ 3TOro HEOOXOIUMO YBEIUYUTh MAacCCOOOMEH KJIETOK M YCHJIUTH
X JbIXaHWE, 3TO MOXXHO CHIeJaTh, €CIH YBEIUYUTH YHUCIO OOOPOTOB MEIIAIKH
dbepMeHTepa, YCUIUTh 0apOOTaXK U adpallvio B IIESJIOM.

3agaua 12

OnpenenuTe  onTUMajbHBIE TIApaMeTPbl  BEICHUS  Tpollecca  OWOCHHTE3a
MPOTUBOOIYXO0JIEBOIO0 aHTHUOMOTHKA PYOOMMIIMHA Ha OCHOBE aHaJIM3a TaOIUIHBIX
JAHHBIX W OXapaKTePU3YHTE OTOT TMpoIecC OWOCHMHTE3a C TOYKH 3PCHHS €Tro
pPE3yNbTaTOB W MPUMEHEHHS JaHHOW (DEpMEHTAIIMOHHOM CpeNpl, T.C. SIBJISCTCS JI €
COCTaB ONTUMAJIBHBIM B JaHHOM cirydae? Eciu HeT, TO 4TO He0OX0IMMO U3MCHHTh?
O6opynoBanue: anmnapat «Chemap 2».

Cocras cpenpl, %o:

* TOpOXOBast Myka — 3;

* caxaposza — /;

e NaCL — 0,4;

« KCL — 0,04,

* K. HPO, — 0,08;

. O\IH4)2804 — 0,4,

* CaCO3 —0,8;

 pH nepen nocesom — 7,41.

Ta6numa. Ilokazatenu BeaeHust mnpouecca B ammapare «Chemap 2» ¢

HCITIOJIb30BAHHUEM CaXapOSHO-FOPOXOBOﬁ MYKH



Ne Yacer | buo- pH | Yraeso- |I'moko- | Azor | PO, | AkTHB-

npo- | pocra | Macca, AbI 3a HOCTb,

ObI % o0uue MKTI/MJI
1 0 0 7,15 5,57 0,88 114,8 | 65 50,7
2 11 5 7,07 5,54 — 112 | 30 | 160,6
3 35 25 6,7 4,0 — 81,2 | 22 | 3358
4 59 25 6,75 3,41 — 28 20 | 552,8
3) 83 25 6,75 2,32 — 8,4 20 | 685,8
6 107 25 6,6 0,9 — 1,02 | 25 823

Coenaiime  obobwarowuil. 861600 0  HAAUYUU — ONMUMATILHLIX — UBMEHeHUll,
NO3BONAIOWUX NPOUZBECTNU MAKCUMATILHOE KOJIUYECNB0 AHMUOUOMUKA.

Bapuanm omeema:

B nanHoM mporiecce MOKHO BBIJICIUTH CIEAYIOIINE OCOOCHHOCTH:

* KOMIIOHEHTHI CPEJIbI TTOYTH TIOJTHOCTBIO UCUEPIIAHbL;

* MPOIIECC UMEET BBHICOKYIO YISIbHYIO aKTUBHOCTh OMOCHHTE3a aHTHOMOTHKA;

* ONITUMAJILHOE BIIMSIHUE ITAPAMETPOB HAa OKOHYAHUE TIPOIIeCcca;

* B IEIX YBEIWYCHHS BBIXOJAa AHTHOWOTHMKA W TIOBBIIICHUS PEHTA0CTHHOCTH
mporiecca MOXKHO TMPOIUTh BpeMsl (hepMEHTAIuH, MPUMEHSST a30THO-YTJIEBOIHYIO
MOJIITUATKY.

3agaua 13

buorexHomorusi kak Hayka MW TPOM3BOJACTBO OCHOBaHA Ha MCIOJIH30BAHUHU
OTIPEJICIICHHBIX ar€HTOB U MPOIIECCOB JIJIS BO3/ICHCTBHS HA )KUBYIO MIPUPOTY C IIEITBIO
MOJIYYCHUS IICHHBIX TPOYKTOB, B ToM uncie u JIC.

B uacmu ananuza poau buomexnonozuu 0Jisi COBDEMEHHOU papmayuis.

* cpasHume, Ymo OMaUYAem COBPEMEHHYIO OUOMEXHONI02UI0 8 ee UCMOPULECKOM
passumuu, npugeoume cxemy OUOMeEXHOA02UYECK020 NPOU3B0OCMBA,

* pacwugpyiime, umo NOHUMAIOM NOO MEPMUHAMU «A2eHMbLY U «NPOUECChL) 6
ouomexnono2uu;

* npedcmasvme HaA KOHKPEMHbIX NPUMEPAX BO3MONCHOCU B030€UCMBUSL HA HCUBYIO
npupooy ons noayerus JIC.

BapuaHm omeema.



CoBpeMeHHass OMOTEXHOJIOTUSl pelIaeT MHOTHE MpoOJieMbl B 4acTu (papManuu mo
CO3/laHuI0 HOBBIX d(pdekTuBHbIXx U Oe3onmacHbix JIC, npoduIakTHIECKUX
MpernapaTtoB MW Pa3IMYHBIX JUAarHOCTHKYMOB. HoMeHKIaTypa JeKapCTBEHHBIX
MpenaparoB, MOJYyYEHHBIX HA OCHOBE OMOOOBEKTOB, B CHIIy OOBEKTHUBHBIX MPUYHH
UMEeT TEHJCHIIMI0O K CBOEMYy pacliupeHuio. B KaTeropuio JeKapCTBEHHBIX
penaparoB, NOJIYYEHHBIX OMOTEXHOJOTUYECKUM ITyTEM BXOJIST:

* cooctBeHHO JIC - aMMHOKHCIIOTHI U Tpenaparbl Ha UX OCHOBE, aHTUOMOTHUKH,
dbepmMeHThI, KO(DEpMEHTHI, KPOBE3aMEHUTEIH | IUIA3MO3aMEHUTEIN, TOPMOHBI
CTEPOUHOM U MOJUMECHTUIHON TPUPOIbI, AITKATOU/IBI;

* MpoUIAKTUYECKHUE CPEACTBA - BAKIIMHBI, aHATOKCUHBI, HHTEP()EPOHBI, CHIBOPOTKH,
UMMYHOMOTYJISTOPBI, HOPMO(DIIOPHI;

* JMAarHOCTUYECKHE CpeACTBAa - (EpMEHTHbIE M WMMMYHHBIE JIMATHOCTHUKYMBI,
npernapaTbl Ha OCHOBE MOHOKJIOHAJTBHBIX aHTUTE K MMMOOWTN30BAHHBIX KIIETOK.

B coBpeMeHHOM TMpeACTaBICHUN «OMOTEXHOJOTHS» - ATO HANpaBIEHUE HAYYHO-
TEXHUYECKOTO MpOrpecca, UCMoJIb3yoliee OUOIOrHYeCKUe MPOIEeCChl U areHThl s
IIeJICHANIPABICHHOTO BO3JCHCTBUA HA TPHUPOAY, a TaKXKE IS IMPOMBIIIJICHHOTO
MOJIYYCHHS TIOJIE3HBIX JIJIsl YeJIoBeKa MPOAYKTOB, B ToM umciie JIC.

[Tox TepMHUHOM «areHTh» MMOHUMAOT OUO0OBEKTHI Kak MpoaylieHThl (ncTouHuk JIC)
u  Qepmentsl (OmokaranmuzaTopbl). Ilporecchl 03HAYaKOT MPOIYIIUPOBAHUE
(bnocuHTE3) MO0 OGHMOTpaHChHOPMAIIHIO.

CxeMa OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA BKIIFOYACT:

* ICXO/IHOE ChIPbE, YHEPTETUUECKUE PECYPCHI, KBATU(DUIIUPOBAHHBIN TPY/I;

* OM000BEKT (MTPOAYLICHT, PEPMEHT);

* pepmenTep (buopeakTop);

3amava 14

CyIIecTBYIOT BIIOJHE OTpEICICHHBIC TPEOOBAaHUS W YCIOBHUS IS CO3JAHUS H
pa3BuTHs OnoTexHoJornueckoro mpousBojctBa JIC. B wactHOcTH, 3TO KacaeTcs
po0emMbl BbIOOpa OMOOOBEKTOB /1T MacIITaOMPOBaHUS MPOU3BOICTBA. MIMeroTcs
CYIIECTBEHHBIC PA3IMYUS MEKIY AUKUM IITAMMOM M MPOMBIIUICHHBIM IIITAMMOM.
[lItamm o0mamaeT BMOJHE KOHKPETHBIMH CBOMCTBAMH MPHUPOIHOTO XapakTepa, a
MPOU3BOJCTBEHHBIM MPOIECC HUMEET CBOM TpeOOBaHMUS K OTOMY LITAMMY.

Cy1iecTBYIOT CIOCOObI BO3JEHCTBUS HAa JUKUW IITaMM C IEJbIO YJIOBJIETBOPECHUS



TpedoBaHuii npousBoacTBa JIC.

Ipoananusupyiime oaunyio cumyayuio ¢ mouKu 3peHusi:

* npedcmasiieHus 0 6UooOveKxme U e20 PYHKYUsX,

* coomeemcmeusi ceoucme npooyyenma mpedosanuim npouzeoocmea JIC u
npobieme bezonacHocmu npu pabome ¢ NPoOyYeHmamu,

*  NpUMEHeHUs] KOHKPEmHbIX Memooo8 npeobpazosanus Ouoobvekma 0is
OanbHelue2o UCnoIb308aAHUS €20 8 CO30aHUU HO8bIX npodyyenmos JIC.

Bapuanm omeema:

W3 omnpeneneHuss OHOTEXHOJOTMM CJIEAYET, YTO OCHOBHBIM HMHCTPYMEHTOM
nonydeHuss win moaupuxkanum JIC gaBnsgercs Ouo00bekT. MMmeHHO mo3TOMY
OMOO0OBEKT 3TO MPOAYLIEHT, OMOCUHTE3UPYIOIIUN HYXKHBII MPOIYKT, TUO0 (PEPMEHT,
KAaTAIM3UPYIOIUK MPUCYIIYI0 €My peakiuio. JIns uCHoJIb30BaHUS aKTHUBHO
(YHKIHOHUPYIOIIETO OMO00BEKTa HEOOXOAMMO 3HATh €ro CBOWCTBA C IIEJIBIO €ro
COBEPILIEHCTBOBAHHSI.

Br160p 61000BEKTa 3aBUCUT OT €r0 KOHKPETHBIX CBOMCTB, TAKUX KaK O0€3BpEIHOCTD,
YCTOMYMBOCTh K (paraMm M BHpycaMm, aKTUBHOCTb OMOCHHTE3a, CKOPOCTb POCTa U
HaKOIUIEHHE OMOMAacChl, CTAOMIBHOCTD M0 MTPOU3BOJUTENILHOCTH, YyBCTBUTEIBHOCTD
K YCIOBUSAM KyJlIbTUBHUpOBaHUs (a’pauus, pH, Temmeparypa), MmoTpeOHOCTh B
VUCTOYHHUKAX VYIJIEBOJOB M Aa30Ta, WCIOJb30BAHUE JCIIEBBIX M JOCTYIHBIX
NUTATENbHBIX CpEl, COOTBETCTBUE YCIOBHUSM IPOMBINUIEHHOIO IPOU3BOJCTBA
(OTCyTCTBME HEMPUATHOTO 3aMaxa, HEBbICOKAs BI3KOCTb CPE/IbI).

3agaua 15

Kak u3BecTHO, NMpU MCHOJI30BAaHUM KJIETOYHOM MHKEHEPHUH IMPHU CO3AAHUH HOBBIX
IPOAYLIEHTOB IMIMPOKO MPUMEHSIOT METOAMKY MPOTOIIACTUPOBAaHUS (TIOTyUEHHS
IPOTOIIACTOB) KaK MPOLeCC KOHCTPYKIUU THOPUIHBIX CTPYKTYP.

B nnane pewenus 3a0auu nonyuenus HO8bIX NPOOYYEHMO8 KaK UCTOYHUKO8

Hoebix JIC npednosxcume:

* CXemy NOnyuYeHUss NPOMONIACIO8 U SUOPUOHBIX CIPYKMYD;

* YCNIOBUSL COXPAHEHUS. NPOMONIACHO8;

* KOHeYHble yenu, 00Cmuzaemsle ¢ HOMOUbIO NPOOYKMOE SUOPUOHOU NPUPOOBI.
Bapuaum omeema:

OmuuM w3 cnocoboB  MoauduKauu OHMOO0BEKTa C IENbI0 YCHIICHHS €ro



(GYHKUIMOHATIBHOM aKTUBHOCTH SIBJISIETCSI METOJ| KJIETOUHON MHkeHepuu. Kiierounas
WHXEHEpHs - 3T0 TexHuka oomeHa (parmentamu JIHK, ydactkamu xpomocom y
IPOKAapHOT MU YYaCTKaMHU M ILEJIBIMH XPOMOCOMAaMH y 3YKapHOT HE3aBUCHMO OT
CTEIIEHH 3BOJIIOIUU.

J{nst mosyyeHust TMOPUIHBIX KIETOK TPUMEHSIIOT TEXHUKY MPOTOILIACTUPOBAHUS.
[Tomy4yeHHsbIi TUOPHU 3aC€BAIOT HA IUIOTHYIO MUTATEIbHYIO cpeay. UTOOBI OTIUYUTH
rUOpUIHYIO KJIETKY OT HETHOpHIHOM, HEOOXOJMMO BKIIOUHUTH €IIe OJHH
MPOTOIJIACT, HECYIIUN MapKep.

3agaua 16

B coBpemenHoit Ouotrexnonmorun mnpu cosznanuu JIC ocoboe MeCTO OTBOAMTCS
T€HHOW WH)XEHEPUH, CYTh TEXHOJIOTMH KOTOPOH 3aKIHOYAeTCs B HCKYCCTBEHHOM
coenuHeHuu otaenabHbIX (gparmentoB JJHK in vitro ¢ mocieayromuM BBeIeHHEM
nzonupoanHor JIHK B kKHMByIO KIETKY C LEIbIO MOJYyYEHHUS PEKOMOMHAHTHBIX
0enkoB. JlJi1 OCyIIeCTBIEHHS 3TOI0 HEOOXOAUMBI ONpEEIICHHbIE YCIOBUS, HATUUNE
TpaHCIIOpTHOTO ycTpoiictBa s BHeceHuss JIHK B kierky mnpoayneHra,
UCIIOJIb30BaHUE (DEPMEHTOB [JIs1 BKJIIOYEHUS HOBOTO reHa. ['eHHas WHXeHepus
ONEpUPYET TAKHUMHU MOHSATUSMH, KaK BEKTOP, PECTPUKTA3bI, JIUIKUE KOHLBI, CANT
y3HaBaHMsl, JINTA3bl, FTEH-MapKep, KOMIETEHTHOCTh KJIETKH, 3K30H, HHTPOH.

C npeocmasieHHblX 00WUX NO3UYUL NO 2eHHOU UHICeHepuu Cc@opmyaupyiime
KOHKpEemHble YCOBUA!

* pacuiugpyiime noHamue «8eKMop» U NYymu e20 86e0eHUs & KIemKYy,npeoiodxcume
Gepmenmoi, pabomarowue 8 SMo CUMYayuu,

* npeododHcUme MexHUKy 2eHHO-UHNCEHEPHO20 IKCNepUMenma (cmaouu),

* cpasnume npoyecc oopazosanus mPHK y sykapuom u npokapuom.

Bapuanm omeema:

[lean reHHON MH)KEHEpPUU - CO3[aHUE HOBBIX MPOAYLIEHTOB IIEJIEBBIX MPOAYKTOB
(aoBblie JIC, nuarHocTu4eckre u npo(QUIaKTHIECKUE TIPETapaThi).

Cytb TexHomoruu - coeaumHenue ¢parmentoB J[HK in vitro ¢ mocnemyrommm
BBeneHreM wu3onupoBaHHo JIHK B »kuBylo KJI€TKy mOCpeACTBOM (PEpMEHTOB
OHJOHYKJIEA3, B YaCTHOCTH PECTPUKTA3.

B mpomecce o6pazoBanusi mosekyiasl MPHK mmeer mMecto mporiecc cruaiicuHra

(cpamuBanus). Y 3yKapuoT, B OTJIMYUE OT MPOKAPHOT, I'€H MPEICTaBIIIET COOOM



MO3aWYHYIO0 CTPYKTYPY, COJEPKAILYI Hapsiiy C SK30HamMu (IIOCJIEeI0BATEIbHOCTH
OCHOBAaHMM, HeCyllMe MH(POPMAIIUIO) UHTPOHBI (IIOCIEIOBATEIBHOCTH OCHOBAHMUIA,
HE Hecymue nH(OopMaIuio).

3apaua 17

BO3HMKHOBEHHE TAKUX HOBBIX NHCUUIUIMH, KAK TEHOMHKA U MPOTEOMHUKA, SIBUJIACH
HACTOSIIIIMM TPOPHIBOM B OMOJIOTMM W UMEET OOJBIIOE 3HAUYEHHE IPHU CO3AAHHUU
HOBBIX, Ooiiee a3pdextuBHbIX JIC. Ecnu renomuka 0003Ha4aeT COBOKYITHOCTh BCEX
T€HOB OpraHu3Ma, TO IIPOTEOMHKA MOJAPAa3yMEBAae€T COBOKYIHOCTb  BCEX
KATAJIMTUYECKUX U CTPYKTYPHBIX OCJIKOB B KIETKE 3YKapHOTa WU MPOKApHUOTa.
3azgaya TEHOMMKH - TIOJHAs FEHETHYECKas XapaKTEPUCTUKA UMEHHO BCEM KIIETKHU.
['eHOMMKA TO3BOJISIET BBIPA3UTh CYIIHOCTh OpPraHW3Ma, €ro BHJOBBIE U
WHJMBUAYAJIbHbIE OTJIMYMS, TPEIBUACTh PEAKUHUI0 Ha BHEIIHHUE BO3ACHCTBUS.
['eHOMHKa HMMEET CBOIO KJIACCU(UKAIMIO, OTKPHIBAET HOBBIE BO3MOXHOCTH JIJISI
reHOTEpanuu, co3JaHusd  HeTpaaunuoHHslix JIC, Hampumep, Takux Kak
AHTHUCMBICIIOBBIE OJIMTOHYKIICOTHUIBI.

B ceeme npedcmasnennoii ungopmayuu npuseoume:

* KIACCUPUKAYUIO 2EHOMUKU C 0O03HAYEeHUeM COOMBEMCMBYIOWUX 3a0ay,

* BO3MOJICHOCIU 2EHOMEPANUU,

* cumyayuyu 603MOHNCHO20 NPUMEHEHUSI AHMUCMBICIIOBbIX OULOHYKIEOMUO08.
Bapuanm omeema:

CormacHo wensM MW 3aJadyaM pa3lIMYalOT CTPYKTYPHYHO, CpPaBHUTEIBHYIO U
GyHKIIHMOHATBHYIO T€HOMUKY. CrpykrypHas r€HOMUKA 3aHUMAETCS
uaeHTU(PUKAIIMEd TEHOMOB KIETOK M OTHACIbHBIX CTPYKTYPHBIX T€HOB IO
ONPEIECIICHHBIM XapaKTEPUCTUKAM, KOTOPBIE OTHOCATCA K XpPOMOCOME Y TPOKApUOT U
K KaXJI0M U3 XpOMOCOM Y 3yKapuoT. CpaBHUTENIbHAS] TEHOMUKA MOJYy4aeT CBEICHUS
O CTENEeHU TOMOJIOTUU POJICTBEHHBIX FeHOB. DYHKIIMOHAIbHAS UM METa0O0JInYeCcKast
T€HOMHKA YCTAHABIMBACT CBSI3h MEXY TCHOMOM M META00IU3MOM.

[IpakTHUEeCKUM NMPUMEHEHUEM JOCTHUKECHUN F€HOMHUKH SIBJISICTCS reHoTepanus. [l
peanu3aluryd BO3MOXKHOCTEH TeHOoTepanuu TpeOyeTcs MpeaBapUTesIbHOE CO3JaHue
PEeKOMOMHAHTHOW T'€HETUYECKOW KOHCTPYKIIMHM C HOPMAJIbHOM KOmued 1eeKTHOTOo
reéHa, a TaKKe CO3JaHHE Uil dTOM KOHCTPYKLIHH BEKTOpA, NMEPEHOCSIIEro €€ B

KJIICTKHW OpraHu3Ma IIallhuCHTA. FCHOTepaHI/I}I ex Vivo nmpeamnojiaracT BBEACHUC IIYTEM



TpaHchy3ud WIM TPAHCIUIAHTALIMM HWCIPAaBICHHBIX KOMUM Je()EeKTHOro TreHa,
MpEeIBapUTENbHO M3BJICUEHHBIX M3 KJIETOK OpraHu3Ma mnaunuenta. [Ipu renorepanuu
In VIiVO OCYIIECTBJISIETCS JIOCTaBKa B TKAaHM TAIMEHTa HOPMAaJbHOTO, TEHA
(4yKepOoTHOTO0).

AnTucmbicnoBsle onuronykieotuasl - JIC XXI Beka, mpencrasistonme coboi
KOMILJIEMEHTApHYIO JJIi  ONpPENENIEHHOTO Yy4yacTKa TeHa I[OCJeI0BaTEeIbHOCTh
HYKJICOTHU 0B (ynHOM 15-20 HyKII€OTHIOB.

3agaua 18

CoBpemennsbiii  ckpuHuHr JIC mnpeanonaraer mnonydenue HoBwix JIC, Oosnee
3¢ dexTuBHBIX U Oe30onacHbIX. CKPUHUHI KaK METO]l MPEANOaraeT moucK u oToop
MPOAYLIEHTOB, C MOMOIIBIO KOTOPBIX MOKHO Mojydath HOBbIe JIC ¢ moctatouHoM
CTENEHBI0 (DYHKIIMOHAIBLHOM AaKTUBHOCTH, OIpPENENsseMON MO OHOJOTUYECKUM
TeCTaM C JajbHEHIIel pacM(ppOBKO XUMHUYECKOM CTPYKTYpbl M MEXaHU3Ma
nerictBuss. CKpUHUHT MOKHO MTPOBOJAMTH B KJIACCHUYECKOM BapUaHTE WM HA TEHHOM
YPOBHE.

llpoananusupytime  nocneonue  OOCMUICEHUS]  2EHOMUKU U  NPOMEOMUKU,
nomozarowue 8 peulenuu npodem noucka Hoswvix sggexmusnvix u bezonacuwix JIC.
B omeeme ucnonvsyiime:

* cogpemenHble OaHHble 0 NOCAEOHUX OOCHUNCEHUSX 2EHOMUKU U NPOMEOMUKU,

* NOHAMUE MAP2EeMHO20 CKPUHUHA,

* MeHCOYHAPOOHDbLE NPOSPAMMbBI NOUCKA [Vi-2eHO8.

Bapuanm omeema:

Yenexu MOJIEKYJISIPHOM OMOJIOTMU B pa3BUTHHM TaKUX HAIPaBJICHUM, Kak T€HOMHUKA U
MPOTEOMUKA, TO3BOJISIOT HMCCJIEIOBATENI0 MPU HUCIIOIb30BAaHUU COOTBETCTBYIOIIHUX
MEXIYHAPOJHBIX 0a3 JaHHBIX TMOJy4YaTh CBEACHHUS O KaXKIOM T'eHEe, BXOJAIIEM B
I€HOM TeCT-00bEKTa, IMOJYyYUTh JIIOOOM TE€H B H30JMPOBAHHOM COCTOSHUH,
KorupoBaTh ero ¢ momoinpio [P m Ha moiydeHHON TakuM 00pa3oM MaTpHIle
HapabarbiBaTh cHaudana wuHpopmarmonnyro PHK (uPHK), a 3arem yxe B
OECKJIETOYHOM PUOOCOMHOM CcUCTEME M CIeUM(pUUYECKUN JJIs 3TOro TeHa OesoK.
Hcnonb3yst Takol METOA CKPUHMHIA, MOHO II€JIEHANPABICHHO BECTU IOUCK
UHTUOUTOPOB (YHKIMA TpPOJyKTa KOHKpeTHOro reHa. [lpeamourenue ToMy wiu

WHOMY T'€HY OTAAI0T UCX0/s U3 3a1a4uu (kakoro poja JIC mbl XoTenu Obl MONTYUYHUTH).



B nanbHeiiimem otoOpaHHbIE TakuM 00pazoM BAB 10/KHBI OBITH HCIBITAHBI Ha
peAMET KJIETOYHOM MPOHUIIAEMOCTH, JOCTHXKEHUSI MUIIIEHU, TOKCUYHOCTH U T.J.
3agaua 19

Pa3BuTHE pPE3UCTEHTHOCTH CETOJIHA SIBJIAETCS HACTOJIBKO CEpPbEe3HOM MpoOIeMoit
JEKapCTBEHHOW  TepamuW, YTO  TPO3UT  BEPHYTh  YEJIOBEYECTBO K
«oaHTuOMOTHYECKOH »Hpe». OcoOEHHO omacHa B 3TOM CMBICHE IUIa3MUIHAS
pPE3UCTEHTHOCTh. M3BecTHO, YTO IUIa3MUJla Kak BHEXPOMOCOMHBIN  (hakTop
HACJICICTBEHHOCTH CIIOCOOHA CaMOCTOSITEIHPHO  PEIUIMIIUPOBATHCS B KIIETKE
HE3aBUCUMO OT Tpolecca ee neneHus. [lnazmunga - HOcUTEIh T€HOB MHMOpPMAIUU
(Bcero okono 30 renoB). [lma3muabl MOTYyT cOAEp:KaTh I€Hbl PE3HCTEHTHOCTH K
pPa3TUYHBIM aHTUOMOTHKAM, KOTOPBIC JIETKO TIEPEIAIOTCS M3 KJIETKH B KJICTKY INPHU
KoHbtoraruu.  ['enbl  [P-makramas, ocoOeHHO  IepasiocriopmHas,  MOTYT
JIOKAJIN30BaThCA TaKKe W B OaKTEpHATBHOW XpOMOCOME. Pe3nCTeHTHOCTh MOKET
CYIIIECTBOBATh U 3a CUET T'€HOB KJIETKH, JIeJaloNuX MeMOpaHy HEMPOHUIIAEMOM s
aHTUOMOTHKOB.

B ceeme o6o3nauennoii npobremvt npeocmagbme:

* cxemy paseumus NIA3MUOHOU PE3UCMEeHMHOCU U NePEBOUCMOYHUK 2eHO8
De3UCmeHmHoCmu;

* CnocoObl NPeoooIeHUs: Pe3UCTEHMHOCTIU,

* paziuyue XpOMOCOMHOU U WIAZMUOHOU JIOKAIU3AYUU CMPYKMYPHBIX 2€HO8 [-
naKkmamas;

* pONb KOHBIO2AMUBHBLIX MPAHCHO30HO8 8 HNPOAGIeHUU DPe3UCMEHMHOCU U
B03HUKHOBEHUU 20CNUMAILbHOU UHDEKYUU.

Bapuanm omseema:

dopMupoBaHue B OaKTEPUAIBHON KJIETKE 3AIIUTHBIX MEXAaHW3MOB U OOYCIOBHUIIO
BO3HMKHOBEHUE «TCHOB PE3MCTCHTHOCTH» KAaK B XPOMOCOME, TaK W B IUIa3MHUJC.
[lma3Mubl ¢ TeHaAMH PE3UCTEHTHOCTH K AHTUOMOTHKAM TMOJYYMJIM Ha3BaHWe R-
mazMuy, (ctapeiii TepmMuH - R-daktopsr). MyTupoBaBiine XpOMOCOMHBIE TEHBI
TaK)Xe€ MOTYT OKa3aThCs B TUIa3MHUAaX U OBITh MIEPEIaHbl B APYTHE KICTKHA, HO B 3TOM
clly4ae TepeHoca PE3UCTEHTHOCTH He OyAeT, Tak KaK CBOM XPOMOCOMHBIE T€HBI,
npeobaas HaJ qy>KUMHU (TMIa3MHUIHBIMH ), obecreynBaroT

aHTI/I6I/IOTI/IKO‘IYBCTBI/IT€JIBHOCTI> 151 HE JaroT Pa3BUTHCA



aHTUOMOTUKOPE3UCTEHTHOCTU. MHornma B OAHOW Ma3Mujae  JIOKAJU3YIOTCS
HECKOJIbKO T€HOB, KOJIUPYIOMMX (EepMEHThI, BO3ICHCTBYIOUIME HA AHTUOMOTUKH
pasHbpix  Tpynn. Ha  ocHoBaHmM  3TOro  ¢akta  BO3HUKIO  IOHSTHE
MOJIUPE3UCTEHTHOCTU MUKPOOPTaHU3MOB.

3agaua 20

Kak wu3BecTHO, mMOJ Ha3BaHUEM «AHTUOMOTHKH» OOBEIUHEHBI BEIIECTBA,
oOpa3zyeMble OJHMMH MHUKpPOOpPraHU3MaMH Ui TIOJIaBJIEHUS pOCTa JPYrUX
MUKpOOpraHu3mMoB. OgHAaKO  aHTUOMOTHKKA  MOXXHO  paccMaTpUBaTh WM
KJIacCU(PUIIMPOBATh U MO TEXHOJOTUU HMX TOJNYYECHHS, U TI0 TEpaneBTUYECKOMY
3 PekTy B OTHOIICHUH KOHKPETHBIX 3abosieBaHuil. Kpome TOro, aHTUOMOTUKU B
KaKOM-TO MEpEe COMOCTAaBUMEBI C AHTHCETITHKAMMU.

Ilpoananuzupyiime e6apuanmol nooxooa K onpeoeieHuio u Kiaccuguxkayuu
AHMUOUOMUKOB, NOOMEepOUme KOHKPEmMHbIMU NPUMEPAMU,; NPeOoCmagbme makaice:
* BAPUAHMBL CKPUHUH2A AHMUOUOMUKOB,

* Memoovl onpeoeneHus AHMUMUKPOOHOU AKMUBHOCMU AHMUOUOMUKOS,

* CpasHeHue ¢ aHmucenmuKkamu (UCnoab3oeanue, oocmuzaemvle yeau, MexaHusm
Oelicmaus).

Bapuanm omseema:

CkpuHMHT (MMOMCK W OTOOp) NPOAYLIEHTOB AHTUOMOTUKOB MOXKET OBITh
HEHAIpaBJeHHbIM  (TIEPBUYHBIM), KOTJa OTOMparoT Hambojiee  aKTUBHBIE
MHUKPOOPTaHU3MBI-TIPOIYIICHTHI TIO CTIOCOOHOCTH TPOYIIMPOBATH AHTHOUOTHUKH WITH
npyrue BAB. HampaBieHHBII CKPUHHUHT - TIONCK W OTOOp MPOIYIIEHTOB
AHTUOMOTHUKOB OIPEJACICHHOT0 XHMHYECKOTO CTPOCHHUS WM C OINPEaeICHHBIM
MEXaHU3MOM aHTarOHHUCTHYECKOTO JICHCTBHSI.

OOpa3npl OYB ¢ OOJBIIMM Pa3BEACHUEM BBICEBAIOT HA TBEPJbIC MUTATEIHHBIC
cpenbl B damkax IleTpu, 4ToOBI MOMYyYNUTh (DAKTUYCCKHA W3 OAHOW KIIETKH IIITaMM
MOYBEHHBIX MHKPOOPTaHW3MOB (IITAaMM - A3TO KYJbTypa, BBIpOCIIAs W3 OJIHOMN
kietkn). Jlamee omnpenenstoT (PU3MOIOTHYECKHME TMapaMeTphl IITaMMa, €ro
AHTUOMOTHYECKYIO aKTUBHOCTD, KOTOPYIO OIICHUBAIOT IO 30HE OTCYTCTBHUS POCTa Ha
TBEPIBIX THUTATEIBHBIX CpelaX TEeX WIM HWHBIX OakTepuil BOKPYT MOCESHHOTO
HITPUXOBBIM CIIOCOOOM M3y4aeMOro IITaMMa, WU 10 30HE OTCYTCTBUS POCTa BOKPYT

JYHKHU B arape, Wi K€ BOKPYT BIAassHHOTO B arap MeTaUIMuecKoro muiuHapa (0e3



JTHA), 3aII0JIHEHHOTO KYJIbTYPaIbHOU KUJKOCTHIO UCCIEIYEMOro ITaMMa.
CymiecTByeT Ba BapuaHTa ONpeeiIeHUs] aHTUOMOTUYECKON aKTUBHOCTH Ha OCHOBE
MeTona nud¢y3un B arap ¢ MOCJIEIYIOIMUM CPAaBHEHHEM pPa3MEpOB 30H YTHETCHHS
pocTa TeCT-OpraHru3MOB, 00PA3yIOIIMXCS MPU UCTIBITAHUU PACTBOPOB CTaHAAPTHOTO
oOpasiia 1 UCIIBITYEMOTO Mpenapara.

3anaua 21

Baxmneiimas rpynna aHTUOMOTHUKOB, 0Opa3yeMbIX IUJIECHEBBIMU TpubamMu M
OOBEMHEHHBIX  TMOA  OOMMM  Ha3BaHWEM  «P-TaKTaMHBIE  AHTUOMOTHKMNY
(meHMUMUIMHBL U 1e(a’JoCHOpPUHBI), JOCTATOYHO IIMPOKO TMpEACTaBleHAa Ha
(apManeBTUYECKOM PBIHKE.

lIposedume ananu3z f-1aKkmamusvix aHMUOUOMUKOS C MOYKU 3PEHU:

* NPOOYYEHMO8, XUMUYECKOU CMPYKMYpbl U OUOI02UHECKOU AKMUBHOCU,

* OUoONO2UYECKOU POIU AHMUOUOMUKOE Ol NPOOYYEHMO8 U MEXAHUIMOS8 3aUjumbl
npoOYyYeHmMo8 onm aHmubUOMuUKo8;

* MexaHuzmMa 6UoCuHme3a u MexaHumMa Oeucmeus Ha 6aKmepuaiIbHyI0 KiemkKy.
Bapuanm omseema:

Baxneiimas rpymnmna aHTHOMOTHKOB, O0pa3yembiXx TpuOamMu (MEHUIMIUIAHBI |
uedanocnopunsl), 0o0BEAWHEHA  MOJ  OOMIMM  Ha3BaHUEM  [3-JaKTaMHBIX
aHTUOMOTUKOB. IlnecHeBble rpuObI Kak MPOIYLEHThI [-TaKTaMHBIX aHTUOMOTHKOB
OTHOCSITCSI K MHOTOYHUCJIEHHBIM TOYBEHHBIM MHUKpPOOPraHU3MaM-3yKapHuoTam,
UMEIOIIUM OKPYXEHHOE MeMOpaHoil siApo. B-JIakTaMHble aHTUOMOTUKU 00pa3yroTCs
JIBYMsI pojilamMu TiecHeBbIX rpuoOoB: Penicillium (menummmunel) u Cephalosporium
(uedanocnopunsl) win Acremonium. [upoko u3BecTHBI JBa MpoayueHTa [3-
nmaktamoB: Penicillium chrysogenium u Acremonium chrysogenium. Ilepsiii
oOpa3yeT OCH3WINECHUIIWIINH, BTOpoi - nedanocnopud C. Y MEHUIWILIUHOB C [3-
JaKTaMHBIM ~ KOJIBIIOM  CKOHJCHCHPOBAHO  MATHWIEHHOE  KOJBLO, a y
11e(haTOCIOPHUHOB - MIECTUUICHHOE.

[TpennazHaueHne aHTUOMOTHUKOB B TTOYBEHHBIX OMOLIEHO3aX: CPEACTBA BRKMBAHUS B
O0opnbe 3a MUTaTeNbHBIC BEIIEeCTBA U T.I., aHTUCTPECCOPHBIE CPeACTBa, dHdeKTopsI
00pa30BaHMs MULIECHS T CIIOPOOOpPA30OBaHUSI.

Mexanuzm Ouocunrte3a. llpenmecTBeHHUKH [-TaKTaMHBIX AHTHOUOTHUKOB -

aMUHOKHUCIIOTBI, KOTOPBIE B pe3yibTaTe (PEPMEHTATUBHBIX peakuuid mpeoOpasyrorcs



B [B-maktamHyto cTpykTypy. Hauamom dopmupoBanusi [B-JakTaMHOM CTPYKTYpbI
cuutaroT cuHre3 LLD-tpunentuaa u3 tpex L-aMuHOKMCIOT: L-aMMHOAIUIIMHOBOU
KUCIOThI, L-tucrenna u L-Banmuna. B oOpa3zoBanuu LLD-Tpunentuaa y4acTBYIOT
cnenuuyeckue GEepMEHThI, 3aMbIKAIOIIUE TMENTHAHbIE CBSI3U U (EPMEHTHI,
npeBpamatomue L-BaivH B ero ontudeckuid antumnoj - D-Bamun. 3atrem LLD-
TPUNENTH TpeBpaniaeTcss B MOHOUMKIMUYecKUi [-nmakram. Clenyromui stam -
MOSIBJICHUE CEPOCOJICPKAIIETO MATUUICHHOTO KOJbIa, CKOHJIEHCUPOBAHHOTO C [3-
JTAKTaMHBIM.

3amaua 22

AKTHHOMHIIETHI SIBJSIOTCSI MPOAYLIEHTAMU OTPOMHOIO KOJIMYECTBA aHTUOMOTHKOB.
Psn mpencraButeneit poaoB  Streptomyces u  Micromonospora 00pa3zyroT
AHTUOMOTUKH AMUHOTJIMKO3UTHOW CTPYKTYpHI. Kpowme PUPOIHBIX
AMUHOTJIMKO3U/IOB, B MEJIUIIMHCKON MPAKTUKE HCIOJIB3YIOT TaKXKE€ CHUHTETHUYECKHE
AMUHOTJIUKO3H/IHbIE aHTUOMOTUKH.

IIpoananuzupyiime amMuHoOSIUKO3UOHbIE AHMUOUOMUKU, UCXOO0S U3

* UX CPABHUMENbHOU XAPAKMEPUCMUKU 6 COOMEEMCmEUU Cco CMpPYKMypou,
OUOI02UYeCKOU AKMUBHOCBIO U NPAKMUYECKUM NPUMEHEHUEM,

* OMAUYUSL AKIMUHOMUYEmOo8 om bakmepuul u 2pudos;

* MexaHuzma Oelcmausl, 8bl0eissl NpU YMOM Hauboiee MOKCUUHble CIPYKILYPbI.
Bapuanum omeema:

Oco0OeHHOCTh AKTMHOMHUIIETOB 3aKJII0YaeTCsi B TOM, YTO OHHU B DBOJIOIMOHHOM
OTHOIIEHUH Ommke K  Oakrepusim  (mpokapuoram). Kierounass  crenka
AKTUHOMMIIETOB COCTOMT M3 TEeTeporojiuMepa - MNeNnTUAoTIvKaHa. Psg BUIOB,
OTHOCSIIMXCS K poaam Streptomyces u Micromonospora, o0pa3yroT HPHUPOIHBIE
AHTUOMOTHKH: CTPENTOMUIIMH, TEHTAMHUIIUH, HEOMWIIMH, KaHAMUIMH W JIp. C
IIUPOKHMM CHEKTPOM aHTHOAKTEepUaIbHOIO JeUcTBUA. Kpome mpupoOIHBIX, B
KIIMHUYECKOM  MpPAKTUKE  HCHOJB3YIOT  TakkKe M MOJyCUHTETUYECKHUE
AMUHOTJIMKO3HIHbIE aHTUOMOTHKH.

Monekyna aHTUOMOTHKOB MAKPOJIUIHONW CTPYKTYPhI COACPKUT MAKPOIUKIMYECKOE
JAKTOHHOE KOJIbII0, COEIMHEHHOE C caxapaMH W/WiM aMHHOcaxapaMu. AHTUOMOTHUKH
CIIO)KHOM  aH3aMUIIMHOBOM  CTpPYKTypbl  (Streptomyces  mediterranei) ¢

HaQTaTMHOBBIM SJIPOM U JUIMHHOW anudaTUdecKor IeNbl0, COCIUHEHHOM C



apoMaTU4YeCKOM 4acThio A(UPHON W  aMUAHOW  CBA3BIO, MPEJCTABICHBI
MOJIYyCUHTETUYECKUM aHTHUOMOTHKOM pudamnuuuHoM.  [IpeacraButenu popa
Streptomyces (Streptomyces nourasei) 00pa3ylOT TIOJUEHOBBIE AHTUOMOTHKHU
(MONMMEHOBBIE MAaKPOJIHIbI). AKTHHOMHIIETHl OOpPa3ylOT M MPOTUBOOIYXOJIEBBIC
aHTUOMOTHKY: OJICOMUITMH - rauKonenTua (Streptomyces verticillius).

3amava 23

BecbMma cyliecTBeHHYI0 POJib JIsl MPOABUKEHUSI aHTUOMOTHKA B TIPOU3BOJICTBEHHYIO
chepy wWrpaeT BO3MOXHOCTh TPOBEICHUS CPABHUTEIHHON WACHTHU(UKAIINH
aHTUOMOTHKA Ha HAYaJbHBIX JTalax MCCIEIOBAHUS B YacTU UX (YHKIIMOHAIHLHOU
aKTUBHOCTH Kak aHTHOakTepuaibHbix JIC.

B ycnosusx nocmasnennou saoauu npeonoxcume:

* Memoobl U BAPUAHMBL NPOBEOCHUS CPABHUMENbHOU UOSHMUDUKAYUY, OYEHK)
AHMUMUKPOOHOU AKIMUBHOCMU AHMUOUOMUKA,

* CNocoObl 8blOENIeHUsL AHMUOUOMUKA U3 KYIbMYPAIbHOU HCUOKOCTU,

* NPOBedeHUe KOIULECBEHHOU OYEHKU.

Bapuanum omeema:

CymiecTByIOT JiBa BapuaHTa OMpPEAeNieHNUs aHTUMHKPOOHON aKTUBHOCTH 1O METOIY
muddy3um B arap ¢ MOCICIYIONIMM CpaBHEHHWEM pa3MEpOB 30H YTHETEHHUS pOCTa
TECT-OPTraHU3MOB TIPU MCHBITAHWM PACTBOPOB CTAaHJAPTHOrO oOpasna ®
UCITBITYEMOTO TIpernapara.

CriocoObI BeIZICTICHUST aHTHOMOTHKA 3aBUCAT OT €ro JOKAIH3aIu. ITO MOXKET OBITh
U KyJIbTypajbHas >KUJIKOCTb, W MHIICIMA WIM U TO, U JApyroe Bmecte. Ecnm
AHTUOMOTHUK HAXOJWTCS B MHMIICIIMH, €T0 CTPEMSATCS TIEPEBECTH B BOJHYIO (hasy,
MeHss, K mnpuMepy, pH KynbTypanbHOW JKHAKOCTH (HampuMep, B cClIydac
TeTparukiInHoB). KpoMme TOro, MOKHO OOBEIMHHUTH PACTBOPEHHBIM AHTHOWOTHUK B
o0IIeM ocajke, U3 KOTOPOTO €ro 3aTeM JKCTParupoBaTh. DKCTPAKIMIO MPUMEHSIOT
IpU OYMCTKE TAaKWX AaHTUOMOTHUKOB, KakK TMEHUIWUIMH, HSPUTPOMUIIMH. Jliis
KOJIMYECTBEHHOM OIICHKM HCIOJB3YIOT MPAKTUYECKH BCE TPAIUIIHMOHHBIE (PU3MKO-
XUMUYECKAE METOIbl aHanm3a. [Ipum 00e3BOKMBAHWUW IperapaToB aHTHOMOTHKOB
UCIIOJIB3YIOT JMO0 JTHODUIBHYIO CYIIKY (3aMOPOXXEHHOTO CTEPHJIHHOTO PacTBOPA,
paznuToro Bo (hJIAKOHBI B BaKyyMe), JTUOO pacHbUIMTENbHYIO CYIIKY. Bce cepuu

JIEKapCTBEHHBIX (OPM KOHTPOJHUPYIOT B COOTBETCTBHUM C ['OCynapcTBEHHOM



dbapmakornieeid WM COOTBETCTBYIOIIMMHU MPOU3BOACTBEHHBIMU pPETJIaMEHTAMU C
y4eToM TpeOOBaHUI MEKyHAPOAHBIX hapMaKone.

3apaua 24

buorexHomornueckoe Mporu3BOICTBO B (papMarleBTUYECKON MPOMBIIIJIEHHOCTH - 3TO
CUCTEMa YCTPOMCTB NEPUOJAMYECKOTO WM HEMpEpbIBHOTO AehcTBUS. C MO3UIMHU
CUCTEMHOTO TIOJIXOJla MOXXHO pEaJbHO OIICHUTh COOTBETCTBHE KOHKPETHOIO
YCTPOMCTBA LIEISIM U 3a/1a4uaM 3TOT0 IMPOU3BOJICTBA BO B3aUMOCBSI3U BCEX CIAraeMbIX
npolecca.

B ceeme npeocmasnennvix 3a0au npouze00CcmeeHH020 npoyecca npu aHaiu3e
cumyayuu npuseoume:

* MEXHOJIO2UUECKYIO CXeMY NPOU3B00CMEA C pa30eleHUueM ee Ha N0020MOBUMENbHYIO
U OCHOBHYIO YACMU U UX KPAMKOU XAPaKmepucmuKou,

* K1accugukayuio bUOCUHME3A NO MEXHOIOSUYECKUM NaAPAMEMPaM;

* peanuzayuio CUCMeMHO20 N00X00a 8 3ABUCUMOCHU Om yeiu U NOCMAGIEHHOU
3a0a4u ¢ 8b16OPOM MUNA epMeHMayUuoOHHO020 NPoyeccd.

Bapuanm omseema:

buorexnonornueckoe npouszBoAcTBO JIC u BAB crpouTcs Ha uCnonb30BaHUU
HCXOJHOTO CHIPhS, DHEPTETUKH, PEATU30BAaHHOTO TpyAa, OMOOOBEKTOB, MPOIECCOB U
amnmaparoB. B ycIOBHSIX Takoro MpOU3BOACTBA TEXHOJIOTHSl JEJIUTCS Ha P
MOATOTOBUTENILHBIX U OCHOBHBIX JTAIOB.

[Mporteccer  depmentanmu  (OMOCHHTE3a)  MOXHO — KJIACCH(HUIMPOBATH IO
TEXHOJIOTUYECKHM TlapaMeTpaM, HalpuMep TI0 OpraHu3allid MaTepHaTbHBIX
noTokoB. K a3Tum mporieccam 0THOCSTCS:

» Ilepuomuueckuii (3amar0TCsI W OCTAlOTCA O€3 M3MEHEHUW BCE TapaMeTphl
dbepmenTaruu - Temneparypa, pH, 060poThl MeIaiKkm).

* [Tonynepuoaudeckuii (peryaupyemas pepmMeHTaIus).

» HenpepwiBHbIil mporiecc. B mporecce OnocuHTe3a 0TOMparoT HEOONBIIYIO YacTh
KynbTypanbHOU kuakoctu (10-15%) u mepeHocar B ipyroit pepmeHTep.

* MHOTOITMKJIMYECKUN TIPOIIECC OTINYAETCS TeM, 4To B KoHIe ¢gepmentannu 90%
KyJIbTYpaIbHOW JKHIKOCTH CIHMBAIOT W3 (epMeHTepa, a OCTaBIIAsICS dYacTh
BBITIOJIHSET POJIb TOCEBHOTO MaTepHalia.

HpI/I BI)I60pe THUIIA (I)CpMCHTaHI/II/I B 3aBHCHMOCTH OT MOCTaBJICHHOU 3aga4n UMECT



CYIIECTBEHHOE 3HAYEHUE, YTO SIBJISETCS LEJIEBbIM IPOAYKTOM: NEPBUYHBIE WIIHU
BTOpHYHble  MeTabonuTel. Kputepuem B BbIOOpe THHa  (epMEHTAIUH
(TTOBEpXHOCTHASI WJIM TITyOMHHASI) CITy’KaT TakyKe 00BEeMbl IPOU3BOCTBA.

3apaua 25

buocunres JIC nim BAB B ycnoBusix mpou3BOACTBA TPEOYET CO3AAHMS CTEPUIIBHBIX
YCJIOBUM MPHU MHOTOCTA[IMMHOCTH BCETO IMpouecca B meiaoM. Ilpu stom s
YCHEIIHOTO OCYIIECTBICHHSI OMOCUHTE3a HEOOXO0IMMO HE JOMYCTUTh KOHTAMUHAIIUU
LEJIEBOT0 NPOIYKTA.

B ycnosusx nocmaenennoii 3a0auu ykasxcume:

* 8 UeM 8bIPANCAEMC MHO20CMAOUUHOCMb OUOCUHME3A,

* CnocoOvl npedomepaujeHusi KOHMAMUHAYUU Yele6020 NPOOYKMA,

* CXeMy OUUCMKU 8030YXA, UCNOIb3YEMYIO 8 npoyecce OUocuHmesa.

Bapuanum omeema:

MHoroctaguitHOCTh OMOCHHTE3a BBIPAXXKAETCS B BbIPALIMBAHUM IIOCEBHOM CpEJbl
(MHOTO3TalHOCTh), B MPUTOTOBJIEHUU COOTBETCTBYIOIIEW MUTATEIBHON Cpe/bl
MHOTOKOMIIOHEHTHOTO COCTaBa, B CaMOM MpOLECce BeleHUs OMOCHUHTE3a
(Ouokaranusa), B BBIJCICHUH, OYUCTKE, KOHIICHTPUPOBAHUH, CYIIKE, (PacoBKe H
ynakoBke JIC. buocuHTe3 oCymecTBAsSIOT C UCTIOJIb30BAHUEM KUAKOW MUTATEIBHOU
Cpelbl, Mpu TIyOMHHOM KyJbTHUBUPOBaHUM. CTEpUIIM3ALMIO BO3AyXa MPOU3BOIAT
METOJI0OM (DUIIbTPALIUH.

[TuTaTenpHy0 Cpeay CTEPUIM3YIOT C MPUMEHEHHEM TEPMHUYECKOro HarpeBaHus (B 1

r. KyKypy3HoU Myku cojiepxutcsa ot 104 go 109 kineTok MUKpOOPraHU3MOB).

3agaua 26

HecMoTpst Ha TO, 9TO B OCHOBE COBPEMEHHOW WHXKCHEPHOW IH3UMOJIOTHUHU JICKHUT
npuMeHeHUEe PEPMEHTOB U (EPMEHTHBIX CHCTEM, TEXHOJOTHYECKOE MCIIOIb30BAHHE
(dbepMEeHTOB MMEET BIIOJHE KOHKPETHBIC OTPAHUYCHHUS: JTAOUIHLHOCTH (DEPMEHTOB,
JIOPOTOBH3HA W OOJBINIAs TPYAOEMKOCTh MPH HUX OYUCTKE, OJHOKPATHOCTh HUX
WCITOJIB30BAHUS, B PSJIC CITydaeB HATMYUE KOHEPMEHTOB.

IIpoananusupyiime cumyayuio ¢ 060CHO8AHUEM.:

* nymeii npeo0oIeHUst SIMUX 02PAHUYEHULL,

® conocmaeieHuA ¢yHK14MM Ouo00bEeKma ¢ mexHonN02U4eCcKoll onepauueﬁ;



* NOHAMUS «CUCeMA, OMKPbIMas Oisl YCAOHCHEHUS.

Bapuanm omeema:

Cama mMMOOMIM3anUs MPEACTABISET cO00M (Qu3nyeckoe paszzieieHne 0nooOheKTa
(kneTka, pEepMEHT) U PaCTBOPHUTENS, T.€. OMOOOBEKT 3aKpeIlJIieH Ha HEPaCTBOPUMOM
HOCHTEJIE, a CyOCTpaT W MPOAYKTHI METaboIM3Ma CBOOOTHO OOMEHUBAIOTCS MEXKITY
OMO000OBEKTOM U pacTBOpUTEIeM. BHOOOBEKT B 3TOM ciiydae paboTaeT MHOTOKPATHO
(nemenu, Mecsaubl). [lpu coBepHIEHCTBOBAaHMM OHMOTEXHOJIOTMYECKOTO IIpoliecca
OOBIYHO UCTIOJIB3YIOT HECKOJIBKO METOIOB UMMOOMIN3AIUU (hEePMEHTOB.

B pesynpraTe uMMoOmIn3anuy GepMeHTHI MOIyYaroT MPEUMYIIECTBA TE€TEPOTCHHBIX
KaTanu3atopoB. UTo KacaeTcs IIMPOKO HCIOIb3YyeMOW HMMOOWIU3AIUU IIEJIbIX
KJIIETOK, TO €€ MPOBOASAT aHAJOTMYHO, NPEAOTBpallas Pa3MHOXKEHHUE KJIETOK,
YBEJIMYMBAs UX COXPAHHOCTb U CPOK pabOTHI B KAUE€CTBE KaTaIM3aTopa.

Kaxaplii U3 METOJ0B MMMOOWIM3AllMM WMEET CBOM OTPAHUYCHHUS, CBSI3AHHBIE C
HEJIOCTAaTOYHOW MPOYHOCTHIO TMOJy4daeMbIX cBsizeil. (OcCOOEHHO 3TO Kacaercs
MUKPOKAICYJIUPOBaHUs (MHKAINCyIupoBaHusi). DyHKIIMU OHMOOOBEKTa CBA3aHBI C
TEXHOJIOTUYECKOU Oorepalnneit onpeaeaeHHbIM 00pa3oMm.

3amaua 27

[Ipapmiia GMP - pykoBomsAmni HOPMATHBHBIA JOKYMEHT MEXIYHAPOIHOTO
3HA4YEHUS, KOTOPBIM JOKHBI 00s3aTEILHO MPUHUMATH K CBEJICHUIO KaK OTJEIbHbIC
bupMBI, TaK U BCE MPOU3BOATENN (apMaIeBTUYECKUX IMPENapaToB B IEIOM. ITO
MpaBUjia OpraHU3alMd U KOHTPOJS MPOU3BOJCTBA, KOTOPHIE COCTABIISIIOT €IMHYIO
CUCTEMY TpeOOBaHMI K KadyeCTBY BBIITyCKaeMOW Npoaykiuu. Bce mpousBojcTBa,
WHTETPUPOBAHHbIE B MEXKIyHApOAHBIM PBHIHOK JIC W MEAUIIMHCKUX Ipernaparos,
BBIITYCKAIOIIUE€ TOTOBBIC JIGKAPCTBEHHBIE (OPMBI U  JIFOOYIO  MPOIYKIIUIO
MEUITMHCKOTO Ha3HA4YeHWs, BKJIOYas CyOCTaHIIMH, 00s3aHbI paboTaTh MO JTHM
npaBuwiaM. B To ke Bpems kaxkaas ctpana, npousBogsias JIC,

uMeeT CcBow [ocymapcTBeHHyIO (apMakomer0 Kak pPYKOBOIAIIUNA JOKYMEHT
IIPOBEPKU KAYECTBA TOM WUJIM HHOW MEIULIMHCKON TPOAYKIIHH.

lIposedume cpagnumenvHwili AHATU3:

» npasun GMP u eocyoapcmeennvlx papmaxoneti ¢ nosuyuii. mpebosanuil OJis
aKcnopma ghapmayesmuyeckou npooyKyuu;

* HeobXoouUMoCmu NpoBedeHUs Baludayuu Kaxk Jjanboco @apmayesmuyeckKoeo



npouU3B00CmMea, maxk u OUOMexHOI02U4eCKol NPOOYKYUYU 8 YaCMHOCTU;

* Npasun MedCOYHApPOOHO20 3HAYEeHUsl O]l NOJYYEHUS OOCMOBEPHBIX OAHHBIX O
nposeoennvix ucnvimanusax u vesonacnocmu JIC.

Bapuanum omseema:

[IpaBuna GMP - mpaBusia opraHu3alnuy MPOU3BOACTBA U KOHTpois kadectBa JIC,
eAuHas cucremMa TpeOOBaHM K TPOU3BOACTBY W KOHTPOJIIO, PYKOBOASIIMIA
HOPMATHUBHBIM JOKYMEHT MJisi mpousBojuTeneil u ¢upm, Beimyckaronmx JIC, mis
BCEH MPOAYKIMM MEAMIIMHCKOTO Ha3HaueHusi U cyoOcrtaHuuil. BHempenue sToif
CUCTEMBI IPUHOCUT BBITOJIY UMIIOPTEPAM U UMEET 3HAYUTEIbHbBIE TPEUMYIIECTBA
JUTSL DKCIIOPTEPOB, TAaK KaK SIBJSIETCSA rapaHTHEW BBICOKOIO KauecTBa MpejiaraeMoun
MPOAYKIUU TIPU COOJIIOACHUN ONIPEACICHHBIX TPEOOBAHUIA.

B nepeune pazgenoB npaBuin GMP ocoboe MecTo 3aHMMaeT pasjen BajluJaluu.
Banmupanuss - oOIeHKa W JIOKYMEHTaJlbHOE MOATBEPKIECHUE COOTBETCTBHUS
IIPOU3BOJACTBEHHOIO  MpoLecca MW KadyecTBa  IPOAYKIMH  YCTAaHOBJIEHHBIM
TpeboBaHusIM. Banuaainus ObIBaeT nepuoinuecKor U BHEIUIAHOBOM U OLICHUBAET KakK
caM TIPOM3BOJACTBEHHBIM TMpOLECC, TaK MW TMpenenbl €ero Bo3MOXxHocTen. Ha
OMOTEXHOJIOTMYECKOM TPOU3BOJICTBE BHEIUIAHOBYIO BaJMJIALMIO IMPOBOST, €CIH
MPOU3BOACTBO MEHSET IITaMM MPOAYLEHTAa WM H3MEHEHa NuTaTejbHas cpeaa
(MeHsieTcss MeTaboJIM3M TPOAYLIEHTA M BO3MOXXHO TMOSIBIEHUE HEXKENATeNIbHbIX
npuMeceil).

JIns  mosiydeHHs JAOCTOBEPHBIX JAHHBIX O MPOBEACHHBIX HUCIBITAHUSAX U
o6eszonacHoctu JIC wucnonp3yror mpaBuna GLP - mpaBuna opranuzanmu
naboparopHbix uccienopanuil. [Ipasmia GCP - npaBusia opraHuzanuu KIMHUYECKUX
UCTIBITAaHUN ¢ coOtoJieHneM npaB OOJIbHBIX M JOOPOBOJIBLEB, C CO3JaHUEM
OOIIECTBEHHBIX M ATHYECKUX KOMHUTETOB IO KOHTPOJIO KIMHUYECKUX HCIBITAHHUMA
JIEKapCTBEHHBIX MpENapaToB.

3amgaua 28

WNuorna B KiIMHWUKAaX WM OOJNBHHUIIAX HAONIOMACTCS SIBIICHUE BHYTPUOOIBHHUYHOUN
MH(DEKMU, KOrja YCIEIIHO MPUMEHSAEeMble aHTUOMOTUKH IEPECTaloT OKa3bIBATh
TEpaneBTUYECKOE JICHCTBUE, BbI3bIBAS SIBJIEHUE AHTUOMOTUKOPE3UCTEHTHOCTH.

B ycnosusx smoti npobremul:

* NPOAHANUSUPYIMe CUMYAYUI0, KO20d 2€Hbl Pe3UCMEHMHOCMU NPUCYMCMEYIOmM Y



NOYBEHHBIX — MUKPOOP2SAHUSMOB-NPOOVYEHMOE  AHMUOUOMUKO8 U MO2Ym
nepeoasamuvCsi NAMO2eHHbIM MUKPOOP2AHUSMAM,

* CcpagHume XpOMOCOMHYIO U HIA3MUOHYIO JOKATUZAYUIO CMPYKMYPHBIX 2€HO8 [-
JaKkmamas;

* npeonodcume Nymu npeoooieHUs SMOU pPe3UCMEeHMHOCMU Ha npumepe f-
JIAKMamos u yeghaiocnopuHos.

Bapuanm omeema:

[lepBOMCTOUYHUK TEHOB PE3UCTEHTHOCTH - TOYBEHHBIE MHUKPOOPTaHU3MBbI-
IPOAYLEHThl aHTUOUOTHKOB. BMecTe ¢ TeM pa3BUTHE PE3UCTEHTHOCTU MOXKET OBbITh
CBS3aHO C I'€HaMH, KOJAMPYIOUIMMHU CUHTE3 (PEpMEHTOB Jerpaganuu COOCTBEHHOIO
aHTUOMOTHKA, KOTOpbIE CHOCOOHBI MEPEHOCUTHCA M3  MHKPOOPraHW3MOB-
IPOAYLEHTOB AaHTUOMOTHUKOB B KIJIETKM IATOT€HHBIX W HENATOICHHBIX OaKTepHil.
Takum  00pa3oM, TOMaJaHUE€ TE€HOB  PE3UCTEHTHOCTH B  MATOTEHHBIE
MUKpPOOPTraHU3Mbl IPEJONPEACIICHO CYIIECTBOBaHHEM B OHOIIEHO3aX CaMHuX
IPOAYLEHTOB aHTUOMOTHUKOB, a (JOPMUPOBAHUE B OAKTEPUAIBHOM KJIETKE 3alUTHBIX
MEXaHU3MOB OOYCJIOBJIIEHO MOSIBJIEHUEM T'€HOB PE3UCTEHTHOCTH KaK B XpOMOCOMaX,
TaK U B IUIa3MUIAX.

WNHorna B 01HOHM MJIa3MHUAE OKA3bIBAIOTCS JIOKAIM30BaHbI Cpa3y HECKOJIBKO I'€HOB,
KOAMPYIOMNX (PepMEHTHI, BO3ICUCTBYIOIINE HA aHTUOMOTHKHU Pa3HbIX rpyIi. Takoe
SBJICHUE HOCUT Ha3BaHUE «IIOJIMPE3UCTEHTHOCTh MHUKPOOPraHu3MOB». B TO Xke
BpeMsl HEOOXOJAMMO OTMETHUTh, YTO B OOJBIIMHCTBE CJIy4aeB I€pEeHOCa T'€HOB
PE3UCTEHTHOCTH HE MPOUCXOIUT.

[TyTu mpeogoieHust pe3uCTEeHTHOCTH (Ha MpuUMepe B-T1akTamMoB U 11e(paioCIOpUHOB):
* MPUMEHEHHE TMOJYCUHTETUYECKUX AHTUOMOTHUKOB (OKCAIIMJUTMH, METHIWUINH U
Ap.);

* IPUMEHEHNE aHTUOMOTUKOB - UHTMOUTOPOB [B-llakTama3s (YHa3uH - aMIULIUIUIMH +
CyJb0aKTaM, aMOKCHKJIaB - aMMOKCHULIMJUIMH + KJIaBYJaHOBAsi KUCIIOTA);

* [(-makTaMHbIi AHTUOMOTUK HMHUIIUHEM (JIETKO MPOHUKAET 4Yepe3 MOPUHOBBIC
KaHaJIbl);

3agaua 29

buorexHonornueckue metonsl noxydeHus: JIC Ha OCHOBE KyJIbTYp KJIETOK PACTEHHM

HMCIOT IIIHUPOKOC pacClnpOCTpaHCHUEC, IIOCKOJIbKY II10 CPaBHCHHUIO C IIOJTYYCHHEM



OMoOMacc pacTUTENbHBIX KYJIbTYp U3 JUKOW MPUPOAbI WM C MJIAHTAIUN 3TU METO/IbI
OTJIMYAIOTCA BBICOKOW PEHTA0EIBHOCTBIO, IKOJIOTMYHOCTHIO, HE3aBHCHUMOCTBIO OT
reorpadud W KIUMaTa MPOM3PACTAHHWS TOTO WM HWHOTO PACTEHHUS, a TaKKe
00eCIeynBalOT BRICOKOE KaueCTBO 1EJIE€BOT0 MPOAYKTa, CTAOUILHOCTh MPOU3BOJICTBA
U BO3MOXHOCTb  YIPaBJICHUS IpOLIECCAMH (aBTOMATH3ALUIO). Bce
BBIIICTICPEYMCIICHHOE YKa3bIBA€T Ha BBICOKYIO MEPCIEKTUBHOCTh JalbHEHIIETo
Pa3BUTHS JaHHBIX METOJIOB.

Ananuzupys 0auuyro cumyayuio:

*  npedcmagbme  MEXHONOSUU  NOJIYUEHUs  JeKaAPCMBEHHbIX  Npenapamos
pacmumenbHo20 NPOUCXOHCOEHUS ¢ KOHKPEMHbIMU NPUMepamMu, oopawjas 6HUMaHue
Ha cneyuguky pacmumenbHblX KIemox, @aszel pocma, numamenvuvie cpeobl,
YCA08Usl hepmenmayuy U munvl OUOPEaKmopos;

* conocmasbme cmMabUIbLHOCHb NPOYecca No 8bIX00y BMOPUUHBIX MemadoIumos ¢
oupgepenyuposroll Kiemox u co cmaoueil KyIbmusuposanus (gaszvl pocma
KIemoxK);

* npeonodcume mMemoo UCNOIb308AHUSL (hePMeEHMO8 01 NPeBPaUleHUs. OUSUMOKCUHA
8 OUCOKCUH (NOCNEeOHUU MeHee MOKCUYEH U NOIMOMY €20 NPUMEHSAIOM 8 KAYecmee
cepoeuH020 npenapama - KapoeHoauoa,).

Bapuanm omseema:

Meton OuortexHonmoruu mnonyudenuss JIC Ha OCHOBe KyJIbTyp KJIETOK pacTeHUM
HAYMHAETCSl C TpoIlecca TMONYYCHHs] KYJIbTYypbl KaJUTyCHOM TKaHM WM KaJllyca.
Kamnyc - Tkanb, BO3HHUKAIOIAsh MPU HEOPTaHW30BAHHOM TMpoirdepanuu KIETOK
pactenus (nenuddepeHiupoBanHoe AeieHue KiIeTok). CTaOuIbHOCTh MO BBIXOIY
[EJIeBOr0  MPOAYKTa (BTOPUYHBIX  META0OJIMTOB) OOBIYHO  CBS3BIBAIOT C
mudpepeHIUpOBKONH  KJIETOK Y €O  CTaAWedl  KyJIbTUBUPOBAHMS  (KOHEI
OKCIIOHECHIIMATBFHOU CTaJMM C TIEPEXOJ0OM Ha TOCTOSHHYIO (pa3y pocTa M JeJeHHS
KJIETOK).

[Tpumepom BrusHus TUHPEPEHIMPOBKU KIETOK HA BBIXOJ IIEJIEBOTO MPOIYKTA
cnykut  auddepeHnpoBaHHbIE  KOpHeBoM  kamtyc  Atropa  belladonna,
CUHTE3UPYOIIHIA TPOIIAHOBBHIE QJTKAJTIOU/TBI (B OTIINYHNE oT
HenuddepenuupoBannoro). Jpyroit mnpumep: ToJbkOo HeauddepeHImpoBaHHbIE

kieTkn Rauwolfia serpentine CHHTE3UPYIOT MHIOJWIOBBIE —alKalouasl. B



MUTATEIbHYIO Cpey, TOMUMO MHKPO- U MaKpO3JIEMEHTOB, HICTOYHUKOB YTJIEpO/Ja,
BUTAMHHOB, HY>KHO BHOCUTb PETYJISTOPHI pOCTa PACTEHUH.

CycCreH3uOHHOE KyJTbTUBUPOBAHHUE OCYIIECTBIISIOT B adpiu(THEIX hepmeHTepax 0e3
MEXaHUYEeCKOM Memalnku (C TypOMHHBIM TEpEMEIIMBAHUEM, C BHEIIHEH
HUPKYJISILIUOHHON NETIIEH ).

3amaua 30

B Hacrosimiee Bpemsi cyiiecTByeT mpoOiema HeAoCTaTOYHOM 3(h(HEKTUBHOCTH
Xopomro 3apekoMeHoBaBmuX ceds panee JIC (310 m [-1aKkTaMHBIE TpemapaTsl, U
nedanocnopunsl I, 11, III mnoxoneHus) BcienCTBUE PpPa3BUTUA K  HUM
AHTUOMOTUKOPE3UCTCHTHOCTH, YTO B KOHEUHOM CYETE MPUBOIUT K HEOOXOIUMOCTH
MOCTOSTHHOTO TTOMCKAa HOBBIX aHTUMHUKPOOHBIX JIC. AHTHOMOTHKOPE3UCTEHTHOCTH
MOXET BO3HUKHYTH B PE3yJIbTaTe H3MEHEHHs] KOH(MOpMAIMU BHYTPHUKICTOYHOM
MUIIIEHU, W3MEHEHUS TPOHUIIAEMOCTH MeMOpaHbl OaKTepHUaJbHOM  KIIETKH,
dbepMeHTaTUBHON WHAKTUBAIIMM AHTHOUOTUKOB, AKTUBHOTO (SHEPTrO3aBHUCUMOTO)
BBIOpOCA aHTUOMOTHKOB.

Ilposeoume amnanuz [-1aKMAMHLIX U  AMUHOSTAUKOZUOUBIX AHMUOUOMUKO8 (HA
KOHKDEMHbIX — NpUMepax), UMewux wupoKoe npumeHeHue 6 KIUHUYeCKOU
npaKkmuke, ¢ MOYKU 3PEHUSL:

* MeXaHUu3Ma 803HUKHOBEHUS PE3UCMEHMHOCU,

*  CpPAaBHeHUs  XPOMOCOMHOU U  HNIA3MUOHOU  pe3UCMEeHMHOCMU U  pOJu
KOHBIO2AMUBHBIX MPAHCNO30HO8 8 SMOM Npoyecce;

*  BO3HUKHOBEHUS NOAUPESUCTNEHMHOCU MUKPOOP2AHUIMOE U 20CNUMATbHOU
unHgexyuu.

Bapuanm omseema:

K wucrouHukam reHOB PE3UCTEHTHOCTH OTHOCSATCS TEHBI, KOJUPYIOIINE CHUHTE3
(hepMEeHTOB COOCTBEHHOIO aHTHMOMOTHKA: OHM TaKXKe CIIOCOOHBI MEPEHOCUTHCA U3
MPOYIICHTOB B KJIETKHM MATOTEHHBIX W HEMATOTCHHBIX OakTepuii. DopMupoBaHUE B
OaKTepHaAIbHONW KJIETKE 3alMTHBIX MEXaHU3MOB OOYCIIOBIICHO HAJMYMEM TE€HOB
PE3UCTEHTHOCTU KaK B XPOMOCOMax, TaKk M B IUIa3MHJax. Takke TPaHCIO30HBI
MOTYT HECTH JETEPMHHAHTHI YCTOMYMBOCTA K AaHTUOWOTHKAM (Hampumep, K
KaHAMUIIMHY, XJI0paM(EHHUKOIy, TETPALMKINHY, SpUTPOMULIMHY). MHOTIa B OHOM

II1a3MHUJC OKa3bIBAIOTCA JIOKAJINM30BaHbl HECCKOJBKO I'€HOB, KOAWPYIOIIUX q)epMeHTBI,



BO3JICUCTBYIOIIME HAa AHTUOMOTUKHU pa3HbIX Tpynm. [loaumpe3sucTeHTHbIE MITaMMBI
BO3OyauTeNed WH(MEKIUN BBI3BIBAIOT «TOCIUTAIBHYIO HH(EKIHI0», KOorja K
aHTUOMOTUKAM, KOTOpbIE NPUMEHSAIOT B KIMHUYECKOM YUYPEXKICHUHU, BO3HUKAET
YCTOWYHMBAs PE3UCTEHTHOCTb CO CTOPOHBI BO30YIUTENEH.

@depMeHTaTHBHAs ~ MHAKTUBAIMS ~ aMHHOTJIMKO3MIOB -  HauOoliee  YacTo
BCTPEYAIOUIUIICS MEXaHM3M PE3UCTEHTHOCTH K ATUM aHTHOUOTUKAM. AKTHBHBIN
BBIOPOC aHTUOMOTUKOB U3 KJIETKU BO3MOXHO TMOKa3aTh HA IPUMEPE TETPALMKINHOB
U TIPOTHBOOMYXOJIEBhIX IpenapaToB. CucreMa akTUBHOTO BBIOpOCA JOKATU3YETCs B
[UTOTIa3MAaTUYECKON MeMOpaHe KJIETKH U HE MO3BOJISET aHTUOMOTHUKAM JIOCTUTATh
CBOEI MUIIIEHH, Jieasi UX Hed(PPEKTUBHBIMH.

3apmava 31

Baxueiime rpynmnbsl aHTHOMOTHUKOB, OOpa3yeMbIX TIpuOamMu, TNEHULIUUTMHBI U
nedanocnopuHbl, U3BECTHBI TakXe TMOoJA OOIIMM Ha3BaHUEM [3-JIaKTaMHbIE
aHTHOMOTHKH. OHU 00pa3yloTCs ABYMS POJIaMH TUIECHEBBIX TPUOOB, Cpear KOTOPHIX
HanOoJIee IMMUPOKO U3BECTHHI JIBa MpoayleHTa B-nmakramoB. CTpyKTypa, OT KOTOpOi
3aBUCUT WX AHTUMHUKPOOHAs aKTUBHOCTb, 3TO BEChbMa PEAKIIMOHHO-CIIOCOOHOE
YEeTHIPEXUICHHOE [-JTaKTaMHOE KOJIBIIO (IUKIMYeCKud amui). B srom Kosbile
MPOUCXOJUT 3aMbIKAHHUE CBSI3M MEXAY YIJIEpOJOM KapOOKCHUIBHON TpyHIIbI
AMUHOKHUCIIOTBl U a30TOM aMUHOTpynnbl npu [-yrieponHoM arome. Ha ocHoBe
OPUPOAHBIX TIEHUIWUIMHOB W  1e(}aJOCTIOPUHOB TIONYYEHBl TakkKe U UX
MOJIyCUHTETUYECKUE aHAJIOTH.

IIposeoume ananu3z f-1akmamuvix aHmMUOUOMUKOE C NOZUYULL:

* Mexanuzma 0bpazosarus (buocunmesa) Ha npumepe NeHUYULIUHA,

* XUMUYECKOU CIMPYKMYPbl, OUOI02UHLECKOU AKMUBHOCMU U MEXAHUZMA OeUCEUs;

* mpebo6aHull K npou3eo0cmay smux anmubuomuxos coenacto npasunam GMP.
Bapuanm omeema:

[IpenimiecTBeHHUKY [-TAKTAMHBIX AHTHOUOTHUKOB - AMHUHOKHUCIIOTHI, IPE0Opa3oBaHuE
KOTOPBIX TyTeM (epMEHTATUBHBIX PEaKIuil BeleT K (HOPMUPOBAHUIO [-TaKTaMHOMN
cTpyKTypbl. CHauajia U3 TpPEeX AMUHOKHUCIOT, L-aMHUHOQAWMNMUHOBON KHCIOTHI, L-
nuctenHa, L-Bamuua, cuntesupyercs LLD-tpunmentun. B ero oOpazoBanuu
y4acTBYIOT creuuduueckue (QepMeHTbl, 3aMbIKAIOIIMe MEeNTUAHbIE CBSI3HM U

dbepMeHTHI, IIpeBpaliaonre L-pajvH B €ro oNTHYECKUid aHTumnoa - D-BanuH.



buonornueckas aKTUBHOCTb AaHTHOMOTHKOB (bakTepuocTaTUYECKUi,
OaKTepULIMIHBINA, a MHOTJIA U JIMTHUECCKUN dP(EKT Ha KICTKH) KaK M30UpaTeIbHBIX
UHTUOUTOPOB MeTaboim3Ma OaKTepualbHON KIETKH OCYIIECTBIAETCS MOCPEICTBOM
UX B3aMMOJICHCTBHUS ¢ BHYTPUKICTOYHOW MUIICHBIO, YTO BBHI3BIBACT TAKXKE KACKa]
BTOPUYHBIX PEAKLUN.

B-JlakTamMHBIE aHTUOMOTUKH (TICHUIIMJUTMHEI, 11e()ajJoCIIOpUHBI U IPYTUE BEIIeCTBa
B-makTaMHOW CTPYKTYpBI) OTHOCATCS K HMHTHOMTOpaM OOpa30BaHHS KIETOYHOU
CTCHKH OaKTepHid BCIICJACTBHEC W30MPATEIHHOIO IMOJABJICHHS aKTUBHOCTH TEX HWJIH
UHBIX (EPMEHTOB, BKIIOYCHHBIX B MHOTOITAIHBIA CHHTE3 OCHOBHOTO IOJUMEPA
KJICTOYHOW CTCHKH - NEHTHIOTIMKaHA. B )KUBOTHBIX KJIETKAaX HET MENTHIOTIMKaHA.
JIJis poM3BOJICTBA AHTUOMOTUKOB [3-JIAKTAMHON CTPYKTYpPhl B COOTBETCTBHH C
npaBmwiaMu  GMP  TpeOyeTcss modHas HM3OJSAIUS  3TOTO  TMPOW3BOJACTBA  OT
IIPOM3BOJICTBA JIPYTHX JICKAPCTBCHHBIX MTPEIapaToB.

3agaua 32

B Hacrosiiiee Bpems JI0Ka3aHO, YTO HEBO3MOIYKHO IMOJTHOCTHIO M30aBUTHCS OT TCHOB
PE3UCTEHTHOCTH, OJTHAKO OOPOTHCS ¢ AaHTHOMOTUKOPE3UCTEHTHOCTHIO MOKHO.
Obochyiime  HeobOXo00UMOCMb  NEPUOOUYECKO20  OOHOGIEHUSI  HOMEHKIAmypbl
AHMUOUOMUYECKUX NPEeNnapamos Ha OCHOBe.

* YeleHanpPasIeHHOU XUMUYECKoU mpanc@opmayuu npupooHulX aAHMUOUOMUKOE HA
npumepe [-1aKmamubix U aMUHOSTUKOZUOHBIX AHMUOUOMUKOS,

* uHGopMayUU O CUCMEMAX AKMUBHO20 8bIOPOCA AHMUOUOMUKOS U3 KIIeKU,

* oOannvix o MDR, 006 o00pazosanuu  UHAKMUBUPYIOWUX — AHMUOUOMUKU
usogpepmenmos, o0 ¢heHomunax onyxoneu U  BOIMONCHOCMU  OOPbOLL C
Pe3UCMEeHMHOCbIO ONYXOJLell.

Bapuanm omeema:

[MpencraButensmu  Takux JIC  SBISIOTCS  MOJYCHHTCTHUYCCKHE AHTHOMOTHKH
(OKCaMJUIMH, METHIIWJUIAH, KapOSHUIWIIINH U T.1I.), KOTOPbIe HE YyBCTBUTEILHBI K
NeHUIMIIIa3aM. MexaHU3M CO3/IaHUs MTOJTyCHHTETUICCKUX ITEHUITUILTHHOB:

* OTHIeTIEHHE OEH3WIbHOTO paaukania (ocraercs 6-AllK);

* BBCJICHUE XUMHUYECKUM ITyTEM JAPYTUX PATUKAIOB.

AnanornyHas paboTra BO3MOXHA C IedaJloCIOpUHAMHU TPU MPUCOCTUHECHUH

Pa3JIMYHbIX PAJHUKAJIIOB K 7-aMHHOHC(1)aHOCHOpaHOBOﬁ KHUCIIOTCE.



Ecnu pe3ucTeHTHOCTh 0O0YCJIOBJIEHA HAJIMYMEM T'€HOB KJIETKHU, KOTOpBIE IENIar0T
MeMOpaHbl HEMPOHUIIAEMbIMHU NI AHTUOUOTUKA (CYXKAIOTCS MOPHI UM CHIXKAETCS
WX KOJMUYECTBO), TO B OTOM Cllydae MOXXHO HCIIOJb30BaTh [3-JTaKTaMHBIE
aHTUOMOTHUKY MUMUIIUHEM, KapOOIHMHEM, BEPOIIMHEM, 00pa3yIollue, M0 CPABHEHUIO C
MEHUIWJUIMHOM, MEHBIIKE 10 pa3MepaM LIBUTTEP-UOHBI, JIETKO MPOHUKAIOIINE Yepe3
MOPUHOBBIE KaHAJIBI.

Cucrema aKTUBHOTO BbIOpOCa aHTUOMOTHKOB 0oOHapyKHUBaeT B
[UATOIJIA3MaTUYECKOU MEMOpaHe HOBbIE OCJIKU, TPOHUKAIOIIUE B KIIETKY.

3agaua 33

Y  NaToreHHBIX MHUKPOOPTaHWU3MOB  OTKPBITHI T'€HBI, CYIIECTBCHHBIC IS
MH(EKIIMOHHOTO Mpollecca, HO HE CYLIECTBEHHBIE MPU POCTE HAa HMCKYCCTBEHHBIX
MUTATENBHBIX cpenax (in vitro). DT reHbl (1Vi-reHbl WM T€Hbl BUPYJICHTHOCTH) HE
MOAAAOTCS UJICHTU(UKAIIUU U, TAKUM 00pa3oM, HE MOTYT OBITh UCIIOJb30BaHbI KaK
TapreThl (MUIIEHH) TP MOUCKE HOBBIX aHTHOaKTepralibHbIX JIC.

Hokaocxcume cywecmeennocms 2eHa-muuienu npu noucke Hogvix JIC, ucnonv3ys
NOHAMUAL!

* «house keeping gens» («2eHbl Oomauine20 XO03AUCMEA)», «2€Hbl, HA KOMOPbLIX
oepaHcumcst Oom»);

* «IVI-gensy,;

» «cucmema IVET» kak wacmo mMenHcOyHAPOOHBIX 2EHOMHBIX UCCIE00B8AHUI.

Bapuanm omseema:

BoabIIMHCTBO T€HOB, MPOAYKTHI KOTOPHIX HEOOXOAMMBI KIJIETKE BCETJA, MOTYYUIH
Ha3BaHue «house keeping gens», 4TO MOXXHO MEPEBECTH, KaK «TEHbI, HA KOTOPBIX
nepkuTcs qom». OHHM KCIPECCUPYIOTCS B JIFOOBIX YCJIOBHSIX, TaK KaK KJIeTKa 0e3
HUX HE MOXET CYIIeCTBOBaTh. I[IPOAYKTHI OKIpecCMd WMMEHHO JTUX TEHOB
OOHapy>KMBalOT Ha MUTATEIBHBIX Cpelax in Vitro, MO3TOMY MPAaKTHUYECKH BCE
AHTUOMOTHKH, TPUMEHSCMbIE B KIMHUYECKOW MPAKTUKE, SBISIOTCS MHTHOUTOPAMHU
GyHKIMI UMEHHO 3THUX T€HOB.

[TpoTyKThl HEKOTOPHIX TEHOB HE HACHTHUMHUIIMPYIOT HA IMHUTATEIBHBIX cperax, |
MOATOMY HMX JAJIbHEHIIEE MCIOIb30BaHUE B KAUE€CTBE TAPIETOB IMPHU MOUCKE HOBBIX
JIC HeBO3MOXXHO. JTH, TaK Ha3bIBa€MblE, MOJYAIIME In Vitro IeHbl MaTOr€HHBIX

MUKPOOPTraHU3MOB IIOJYYUIIN HA3BAHUC 1VI-TCHOB HJIM TE€HOB BUPYJICHTHOCTH.



3HAUUTENbHBIN UHTEPEC MPEICTABISAIOT MMyTH BBISBICHUS U BBIJIEICHUS ITUX T'€HOB.
[IpumepoM Takoil pabOTHl CIYKUT MPEAIOKEHHBIA aMEPUKAHCKUMU TE€HETUKAMHU
meton «IVET» (In Vivo Expression Technology). Kpatkas cyts MeTona:

* 'eHoM maroreHHoi Oaktepun (Hanpumep, Salmonella typhimurium) ¢ nmomoruibto
pEeCTpPUKTa3 JeNAT Ha COTHU ¢parMeHToB (X1, X2, X3 ... X).

» Kaxaplii oTnenbHbI (parMeHT TeHHO-WH)XEHEPHBIMU METOAAMHU COEIUHSIOT C
JUIICHHBIM MPOMOTOpa T'e€HOM XJlopam@eHukonamneTuiTpanchepasnl (cat). Takoi
reH (0e3 mpoMoTOpa) HE MOXKET PEITTUIUPOBATHCS IPHU €T0 BBEIECHUH B KIIETKY.

» K aTomy cnBoeHHOMY (pparmeHTy (X-cat, rzie X - (parMeHT reHoMa CaTbMOHEIIHI,
a cat - TeH xjopaM(eHHUKOJ-aleTIITpaHchepasbl) MNPUCOCTUHICTCS JTAKTO3HBIN
onepoH (lac Z) Takxke 0e3 mpoMoTopa.

* [lonmyuyennsiii ¢parment (x-cat-lac Z) Bximouaercs B miasmuay. llpu stom
noJrydaeTcst Habop TIa3Mua, OTINYAIOIIUXCS TOIBKO MO (PparMeHTy X.

* [TonyuenHble mia3Muabl BBOJAT B KieTKy E. coli.

« Jlaiee B opranu3M Ja0OpPAaTOPHOTO >KUBOTHOTO (MBIIIM) BBOJAT KJIETOYHYIO
cycnensuto E. coli u xiopamdpeHuko.

* Uepes CyTKHU W3 CIIM3UCTOM 00OJIOUKH KEITyAKa MBIIIN Ha TBEPAYIO UHIUKATOPHYIO
Cpely C JIaKTO301 BhICEBAIOT OaKTEPUANTBHYIO KYJIBTYPY.

* 3aTeM KOJIOHMM aHAIU3HUPYIOT.

3anaua 34

B ocHoBe m1000r0 mpou3BojicTBa (papMalleBTUYECKUX IMpenapaToB, B TOM 4HUCIE U
OMOTEXHOJOTHYECKOTO, JIOJDKHA OBITh 3aJl0KeHAa PEHTA0EIbHOCTh, CTAOMIHHOCTD,
BBICOKMI ypoBeHb KauecTBa. Bmecre ¢ tem JIC noimkHbl ObITh 3(PQPEKTUBHBI U
0e30macHbl PU NPUMEHEHHH.

IIpoananusupyiime yenecoobpazHocms OOCMUICEHUSI NOCMABIEHHbIX Yenell Ha
npumepe:

* couemaHusi OUOCUHME3d U OP2AHUYECKO20 CUHMe3d Npu Hnpouzeoocmee [-
JIGKmMamo8 U amuHOIUKO3UO08;

* npouseo00cmea D-yukiocepuna, AMUHOKUCIOM, BUMAMUHO8,

* IPOU3BOOCNEA XIOPAMPEHUKONA (1eBOMUYEMUHA).

Bapuanm omeema:

JIro6oe dapmaneBTHYECKOe MPOU3BOACTBO MO CIMOCOOY TIONYyYEHHs IIEJIEBOTO



OpOAYKTa  TOApPA3AEISAeTCS HAa  XUMHUYECKOe, OHOJOTrM4ecKoe,  XUMHUKO-
HH3UMATUYECKOE, MHUKpPOOHMOJIOrHYecKOoe (IIMPOKO TMPUMEHSETCS  Pa3IMdHOe
COYETAHUE ITUX METOJIOB).

[TpumepoM BBIFOJHOTO COYETAHUS OPraHUYECKOIO CHHTE3a U OMOCHHTE3a SIBISETCS
MIPOM3BOJICTBO aCKOPOMHOBOM KUCIIOTHI, B KOTOPOM 3Tall MpeBpaieHus D-copoura B
L-cop6o3y ocyiecTBisieTcs yKCycHOKHUCIbIMU OakTepusimu Gluconobacter oxydans.
Wnu, HanpuMep, MOXXHO TPUBECTH IMONYYEHHE AaMIUIWLIMHA W JAPYTHUX
MOJyCUHTETUYECKUX aHTHOMOTHKOB [-IAKTaMHOM  CTPYKTYpbl  (OKCAIlWJUIUH,
KapOCHULIWJUIMH, METULWIUIMH U JIp.) U3 NEHULWUIMHA (aHTUOMOTHUK, 00pa3yeMblii
riecHeBbIMU rpuOamu Penicillium chrysogenum). 3nech k€ MOXHO HPUBECTH
npuMep  Npeodpa3oBaHUsl  AMHUHOIVIMKO3WIHBIX  aHTUOMOTUKOB  (Hampumep,
KaHaMHUIMHA) ¢ 1eNnblo noiay4yeHust HoBbix JIC meTonom

MyTacuHTe3a. CHavana reHeTUKU-OMOTEXHOJIOTY MOIYYatoT IITAMM «OJIOK-MYTaHT».
3agaua 35

ButamuHbl Kak rpynmna HE3aMEHHMBIX OpPraHMYECKHMX COCIMHEHHUH pa3InyHOU
XUMUYECKON TpHUPOABl HEOOXOAMMBI JIOOOMY OpPraHu3My B  HEOOJBIIHUX
KOHLIEHTPALUAX C LEJIbI0 BBIIOJIHEHUS B HEM KaTaJIUTUYECKUX M PErYJIATOPHBIX
¢ynkunii. C moMOIIbI0 OMOTEXHOJIOTUU CErOAHS MOYKHO IMOJIy4YaTh B HEOOXOIUMBIX
KOJIMYECTBaX TaKuWe BUTaMUHBI, Kak B, Biy, B-kapotun, Butamun PP, sprocrepum,
aCKOPOMHOBYIO KHCJIOTY.

llposedume cpasHumenvuvlli aHAIU3 NOJYYEHUS BLIUEYKA3AHHBIX GUIMAMUHOS C
HOMOWBIO OUOMEXHONO2UU, NPUHUMAS 80 BHUMAHUE:

* OU00OBEKMbL, KOMOPbLE UCNOTIL3YEMbLE 8 KAHCOOM KOHKPEMHOM Caydae;

* noyyenue cynepnpooyyenmos puboghrasuna u sumamuna Biy;

* npeumyujecmea OUOMexXHOJI02UYECK020 NPOU3IBOOCEA BUMAMUHOS.

Bapuanm omeema:

M3BeCTHO, YTO BBICOKOM OMOJIOTMYECKOM aKTUBHOCTBIO 4YacTO 00JIafar0T HE caMu
BUTAaMHHBI, & WX MPOU3BOAHBIC - KodepmeHThl. Hampumep, nns pubodraBuHa
XapaKTEPHO (GYyHKUIMOHUPOBAHHE B JIBYX KOSH3UMHBIX dbopmax:
(1aBUHOMOHOHYKJIEOTHAA U (bnaBUHAICHUHANHYKICOTHU . AKTUBHBIM
OpoAyLUEeHTOM puOodIaBuHAa SBISETCS KyJIbTypa JIpOXOKENOAOOHOro rpuda

Eremothecium ashbyii u Ashbya gossipii. CBepxcuHTe3a pubodaBuHa JOCTUTAIOT



IPU UCIOJIb30BAHUU MYTAreHOB JJisi HApYyIIEHUS MEXaHU3Ma PETPOMHTUOMPOBAHUS
y IPOJIYLIEHTOB.

[Ipoayuentom BUTaMuHa Bi, SIBISIOTCS MPONMHOHOBBIE OAKTEPUU, TPOTYKTUBHOCTD
KOTOPBIX PE3KO MOBBILIAETCS NP T00ABICHUU B CPEAY MPEANIECTBEHHIUKA BUTAMUHA
Bi; - 5, 6-auMeTHIIOeH3MH3MMHU1a3071a ¥ KCTIOIB30BAHUH MYTAaHTHBIX IIITAMMOB.
[Tponyuentom kodepmenta HAJl sBisitorcst mekapckue apoxokud. Beixog HAJL
3HAUMTEIBLHO YBEIMYUBAETCA IMpU J00ABJICHUU B Cpeay MPeIIIeCTBEHHUKOB
(ameHWHa ¥ HUKOTHHAMU/IA).

[Ipu mpousBojicTBE aCKOPOMHOBOM KHUCIOTHI MCHOJB3YIOT OMOTpaHchopmanuio D-
copbura B L-cop003y YKCYCHOKHUCJIBIMU OaKTEPHUSIMH.

B kadecTBe NPOMBIIIJIEHHOIO HMCTOYHMKA HPrOCTEpUHA MPUMEHSIOT APOXKKHU
Saccharomyces cerevisae.

3amava 36

Oco0eHHO 3aMETHO JOCTOMHCTBA  OWOKATaIU3aTOPOB  MPOSIBISIOTCS  TIpU
MOAU(UKAIIMKA TPOCTPAHCTBEHHOM CTPYKTYpPhl CTEPOMIHBIX coenuHeHuil. [lonroe
BpeMsi MUKpoOuosiorudeckas TpaHchopmalys OTHOCUJIACh UCKIIOYUTEIBHO K
cnenuUYecKuM  METoJlaM  XMMHUU  CTepoujioB.  BHenpenue  MeTonoB
MUKpPOOMOJIOTUYECKOT0 CUHTE3a i moinydeHuss BAB paznuuyHOl XuMHYECKOM
CTPYKTYphl BBI3BAJIO OypHOE pa3BUTHE (DapMaleBTUUECKON MPOMBIIIIEHHOCTH,
MO3BOJIUB MHOTOKPATHO YAEUIEBUTH [IEHHBIE JICKAPCTBEHHBIE MPEMAPATHI.
Ilpoananuzupyiime B03MOIHCHOCHb buoxkousepcuu (buompamncghopmayus,
ouoxamanuz) Ha npumepe noIy4eHus 20pMOHANbHBIX NPEnapamos 2UOPOKOPMU3oOHa
U NPEOHU30JIOHA C BbIOOPOM:

* UCMOYHUKOB Ccbipbs 015l npoussoocmea JIC cmepoudnoi cmpykmypobl,

* OCHOBHBIX peakyuti buompauncgopmayuu;

* MEXHOI02UYEeCKUX Napamempos hepmeHmayuoHHo20 npoyecca.
IIpoxommenmupyiime si6neHue couemanus 8bICOKO20 8bIX00d Yene8020 NPOOYKmMa no
cyocmpamy 8 HNpOYEHMHOM OMHOWEHUU U HUSKOU  NPOU3BOOUMENbHOCHU
Gepmenmayuu.

Bapuanm omeema:

[Ipu MukpoOHoOIOrMyecKkorn TpaHCHOPMALIMM CHUTOCTEPUHA TYTEM OKHUCIEHUS

OOKOBOM 1IeNU CTepuHA MYTaHTHBIMU IITaMMaMu Mycobacterium vacca oopasyercs



17-xetoannpoctad. Ilomydennslit 17-keToaHApOCTaH MPU MOMOIIA XUMHUYECKHX
MeTonoB mpeBpamator B JIC, Hampumep, TECTOCTEpOH U ero »dupel -
METUITECTOCTEPOH, OKCUIIPOTECTEPOH H JIP.

KiitoueBbIM BEIIECTBOM B CHHTE3€ THAPOKOPTHU30HA, KOPTHU30HA U MPEAHU30JOHA
CIIy’)KAT BemlecTBO PelixmiTeiiHa, KoTopoe OHOTpaHCPOPMHUPYETCS KyIbTYpOU
Corynebacterium mediolanum.

OcHoBHBIe peakinu Ouotrpanchopmaruu. Ilpu nmomyyenun koprtuszona - 31o 11-0-
TUAPOKCHJIMPOBAHUE C HCMOJb30BaHWeM rpuba Rhizopus nigricans, pgaiee,
JNETUIPOreHn3alel KOpTU30HAa U TUAPOKOPTHU30HA C TIOMOINBIO OakTepuil u
aKTUHOMUIIETOB MOKHO MOJIy4aTh MPEJHU30JIOH.

[loBbIlIEHHSI ~ PAaCTBOPUMOCTHM  CTEPOMJIOB  JIOCTUTAIOT  MEXAaHUYECKUM U
YJIBTPa3ByKOBBIM U3MEIBYEHUEM, IIOBBILIEHUEM BOAOPACTBOPUMOCTH CTEPOUJIOB.
3apava 37

Haykoemkoe 1 BbICOKOI(D(PEKTUBHOE OMOTEXHOJOTUYECKOE MPOU3BOJICTBO, SIBIISSICH
MaJjI03HEpPro3aTpaTHbIM, JAET BO3MOYKHOCTh 3HAUYMTEJIBHO YMEHBIIATh KOJMYECTBO
OTXOJIOB, MPU 3TOM CAMHUX MPUPOJHBIX PECYPCOB PACXOAYETCS HE3HAUUTEIHHOE
KoimuecTBo. Tak, morpebienue pecypcoB (dHepruu) cocrapisier Bcero 0,6—1% ot
BCEW MPOMBILIEHHOCTH, TOTpedaeHue Boabl - 0,01%, BIOpOC BpeaHBIX BEIIECTB B
aTMoc(epy Takke HeBeJlMK. BMecTe ¢ TeM OrpoMHOE 3Ha4eHUE OMOTEXHOJOTHUS
UMEET B IMOJAJIEPKAHUM SKOJIOTMYECKOTO0 PAaBHOBECHS B NPUPOJE, HECMOTPS Ha
arpecCUBHYIO MOJIUTHKY YEJIOBEKA B €€ OTHOILLIEHUHU B Yel10M.

Yuumvieas  npueedennyro  ungopmayuio, npoaHAIUIUpYUMe  UCNOTL3I0BAHUE
OUOMEXHON02UU 8 PeueHUU IKOJIOSUYECKUX 3A0al 6 YACMIUL:

* COBEPUIEHCTNBOBAHUSL CAMO20 OUOMEXHOI02UYECKO20 NPOU3BOOCTEA;

* OUUCMKU 2A3000PA3HBIX, HCUOKUX U MBEPObIX OMX0008;

* UCNONB30BAHUS «AKMUBHO20 ULAY U KULMAMMOG-0eCmpPYKMOpPO8).

Bapuanm omeema:

Hanpasnienust CoBepIeHCTBOBaHUSI OMOTEXHOJIOTMUECKOTO IPOU3BOICTBA:

* COBEpPUICHCTBOBAHUE TEXHOJOTUYECKUX MTapaMeTPOB OMOCUHTE3a

* COBEpPLIEHCTBOBAHUE METOJIOB BBIJECICHHUS

* coomoienne npasuia GMP

DKOJIOTrYECKHUeE HpO6JI€MI>I OMOTEXHOJIOTHH: YHHUYTOXCHUC TBCPABIX OTXOJ0B



(bromaccel MPOAYILIEHTA), OYUCTKA YKUIKUX OTXOJ0B (KyJIbTypaJibHas >KHIAKOCTB),
JUKBUAALMS Ta3000pa3HBIX OTXO/0B.

OuyucTka )XUAKUX OTXOJ0B (KyIbTypaJibHasl ’KUJKOCTb) - 3TO CUCTEMA, COCTOSIISAS U3
HECKOJIbKUX TMOocieoBaTeNbHbIX O010koB. Ha aToit ctamun 80-90% opranmdeckux
BEIIECTB O] BO3JACUCTBUEM MHUKPOOPTAaHHU3MOB MPEOOpa3yeTcss B «aKTUBHOM HJIE
a’pOTEHKA. 3aTeM CHOBa a’pOTEHK M OJIOK JOOYUCTKU € Ouoduibrpamu, riae
MPOUCXOIUT TOJIHAS IECTPYKIUS TPYIHOOKHUCIISIEMBIX COCIMHEHU.

3agaua 38

BoctpeboBaHHOCTh TIpemnapaToB Ha OCHOBE JKHMBBIX KYJIbTYpP MHUKPOOPTaHHW3MOB-
CUMOUOHTOB (HOpMO(DJIOPHI, TPOOUOTHUKH) HE BBI3BIBAET COMHEHUHN. DTa MPOTYKIIHS
OTHOCHUTCA K YHCTO OHMOTEXHOJIOTMYECKOMY TIPOM3BOJCTBY, a PBIHOK TaKHX
nmpernaparoB MMEET TEHJICHIUIO K PACHIMPEHHUI0 U JaXe B KaKOM-TO CTENEHU
KOHKYPHUPYET C aHTHOMOTHKAMHU.

Oxapaxmepu3yime npenapamvl HCUBbIX KyJabmyp MUKPOOP2AHUIMOB, YUUMbBIBAS.

* CBOUCMBA MUKPOOP2AHUZMOB, CILYHCAUUX OCHOBOU O NOAYUeHUs: NPOOUOMUKOS U
mpebo8anusi K 6u00OvbeKmMam 8 yClo8UAX NPOMBIULIEHHO20 NPOUIBOOCMBA,

* ocobenHocmu @epmeHmayuu (pedxicum, NPOOOINCUMENbHOCTb, ONMUMAIbHbBLE
¢aszvl pocma),

* 0CcObeHHOCMU UX NPUMEHeHUsl (8U0bl Npenapamos, napamempuvl CmaHoapmu3ayuu
U BO3MONCHOCMb COYEMAHUS C AHMUOUOMUKAMU).

Bapuanm omseema:

[TpoOuoTHKH - KMBBIE MUKPOOPTAaHU3MBI W/WJIM BEIIECTBA MUKPOOHOTO JTUOO MHOTO
MIPOUCXO0XKICHUS, OKa3bIBAIOIIUE OJArONpUsATHBIE YP(DEKTHI.

TexHOMOTHA TOJyYeHHUS] TaKWX IIPEnapaToB MPEAIoaracT HaJudhe IITaMMOB
MUKpPOOPTaHU3MOB-CUMOMOHTOB. OTH IITaMMbI JOJDKHBI  00JIaJlaTh  BBICOKOM
AHTAarOHUCTUYECKONH aKTUBHOCTHIO. IllTamMMBbl MpOBEpSAIOT HAa NATOTEHHOCTh M
TOKCUYHOCTH 1n Vvitro. IllTamMMbl AOMKHBI OBITH KPHOPE3UCTEHTHHI. B ycrmoBusx
MPOMBITIUICHHOTO TPOUW3BOJICTBA INTAMMBI PAaCCEMBAIOT U TOJYYAIOT OTJEIhHBIC
KOJIOHHH, KOTOpBIC IIEPECEBAIOT Ha arapu30BaHHBIC WJIM JKUIAKWE IMHTATCIHHBIC
cpenbl. [IpemapaTsl MPOOUOTHUKOB: KOJMOAKTEPUH HA OCHOBE KHUIIICYHOW MATOYKU;
oubumymbakTeprd Ha ocHoBe mTamma Bifidobacterium bifidum; 6uduxon - cmech

Bifidobacterium bifidum u E. coli - u ap.



[Ipumenenue: B mneauaTpuud, B HWHQEKIMOHHOW KJIMHUKE, TPU JJIUTEIBHBIX
KHIIICYHBIX  pacCTpOMCTBaX, JAWCOaKTepuo3ax, NpPU  aHTHOMOTUKOTEpAIHUHU.
CranpapTu3aliiio  IpenapaToB-MPOOMOTUKOB  MPOBOAST HA  COOTBETCTBHUE
MacIOPTHBIM  JIaHHBIM  IIITaMMa, TMPU ITOM MOO0O0YHBIE A(DPEKThl  JOJKHBI
OTCYTCTBOBATH JaXXe MPU MPUMEHEHUHU MTPENapaToOB B U30BITOYHBIX J1033X.

3agaua 39

AMHWHOKHCIIOTBI HM3BECTHBI KaK COCTaBHBIE DJIEMEHTHI OelkoB. buomorudecku
AKTUBHBIMU SIBIIFOTCSI TOJBKO L-cTepeon3oMepbl amMUHOKUCIOT. Yuctele L-
AMUHOKHUCJIOTHl HAxXOJSAT CBO€ IIPUMEHECHHME B MEJIUIMHE B KauyeCTBE WJIHU
CaMOCTOSITETIbHBIX JIeUeOHBIX MpernapatoB (L-MeTHOHUH), WM B COCTaBE CMECEH IS
MapeHTepaIbHOIO MUTaHUA, U B (papMaIieBTUUECKON MPOMBIILIEHHOCTH MPU CUHTE3€
pazmuunblx JIC. Mcmonp3yroT MX M Kak J00aBKM TPU KOPPEKIUU TTUTAHUS.
AMHWHOKHCIIOTBI ~ TIOJIY4YalOT  pPa3jIU4YHBIMU  ClocoO0amMu:  OMOJOTHYECKUM,
XUMUYECKUM, XHUMHUKO-dH3UMATHYECKUM, MHKpoOuosiorndeckuM. B Hacrosimiee
BpeMs amuHOKucHoThl kak JIC 3aBoeBanu ceOe OIpeAeNieHHbIH U JOBOJBHO
3HAYUTENBHBIN CErMEHT OT 0011Iero oobema (hapMarieBTUUeCKON MPOTYKIIUH.

C yuemom npedcmasieHHoU UHhopmayuu nposeoume CPAGHUMENbHbIU AHAIU3!

*  NPeONONCeHHbIX  Memo008  NOAYHYeHUS  AMUHOKUCIAOM  HA  KOHKDEemHbLX
npouU3800CmMeax;

*  gvlOOpa  MUKDOODP2AHUBMOB-OUO000BLEKMOE O/ CO30AHUSL  WMAMMOG-
CYnepnpooyyeHmos;

* ocobenHocmell NOO0OOPA NUMAMENbHBIX CPed C YYemom (hepmMeHmamusHou
pezynayuu Ouocunmesa Ha KiemoyHoMm YpOosHe.

Bapuanum omeema:

[Tpu monmydyeHUn aMMHOKHCIIOT PUMEHSIIOT PA3IMIHBIC METOIbI:

* buonornueckuit meron (rugaposiv3 Oe€NOK-colepx alux cyOcTpaToB) HauOosee
JICIIIEBBIM.

e Xumuueckuii cuHTE3: oOpasyercss cmech D m L-uzomepos. IIpousBoactso
AMUHOYKCYCHOW KHCJIOTHI (TJIMIIMHA) U METHOHUHA JAHHBIM METOJIOM PEHTa0eIbHO
(B mepBOM cily4yae M3-3a OTCYTCTBHUSI M30MEPOB, BO BTOPOM - BCIIEJCTBUE PaBHOMU
TepareBTUIECKON aKTUBHOCTH U30MEPOB).

* XMMHKO-3PH3UMAaTHYECCKUI MCTOOA IIPOBOIAT B 2 »artana. CHayajlla XMMHYECKH



CUHTE3UPYIOT MPEAIIECTBEHHUK aMUHOKHUCIIOTHI, HAapUMep KapOOHOBYIO KHCIIOTY, a
3aTeM OCYIIECTBISIIOT OMOTpaHChOpPMAIUIO TPEAIIECTBEHHUKA (EPMEHTAMH KUBBIX
KJIETOK.

* Mukpobuonornyeckuii meton. OOsi3aTeIbHBIM YCIOBUEM BO3MOXHOCTH €r0
WCIIOJIb30BAHUSL SIBJIACTCS HAJIMYUE IITAMMOB-CYNEPIPOIYLIEHTOB AMHHOKHUCIIOT.
Kpurepuu or6opa 6M000HEKTOB Il CO3/IaHUS MPOMBIIIIICHHBIX IITAMMOB:

[Ipexxne Bcero, MOMyYE€HHE AyKCOTPO(PHBIX MYTAHTOB, YTO TMPEAIOJaraeT
UCITOJIb30BAHUE TOJBKO TE€X MHKPOOPTraHMW3MOB, KOTOPBIE MMEIOT pPa3BETBICHHBIM
nyTh OMOCHHTE3a IO KpaifHel Mepe ABYX aMHUHOKUCIIOT.

3agaua 40

NMMYyHOOUOTEXHOJIOTUST ~ BHOCUT  BECOMBIM  BKJag B cozmanue  JIC,
npo(UIAKTUYECKUX U TUarHOCTUYECKUX IpenapaToB. OgHaKo HE y BCEX JItOJIeH U HE
BCErJa MMMYHHasi cHUCTeMa OO€eCleYMBaeT 3allUTy OpraHu3sMa OT pPa3Iu4HbIX
MUKpPOOHBIX U BUPYCHBIX HH(pekiui. OHa MokeT ObITh HeaJleKBaTHAa BHEITHUM
YCIIOBUSIM M MHOT'/1a TpeOyeTcss MOMOUIb B YCUJIIEHUH HMMYHHOI'O OTBETA.

Ilpu ananuze oannot cumyayuu.

* conocmasvme 6UObL U Yeau UMMYHU3AYUU ¢ Klaccugukayuel 6aKyun no cnocooam
UX NOAYYEHUS U NPUMEHEHUIO,

* ceadcume amakyrwue dazeHmsl (KCEHOOUOMUKU) C OMEemHOU peaxyuel
Op2aHu3Ma, UCNOAb3YA NOHAMUA  «AHMUEHY, «AHMUMEN0», «AHMUSEHHblEe
oemepMUHAHmMbLy («INUMONDBLY), «2ANMEHbLY,

* NPOKOMMEHMUpyLme nposieileHue UMMYHHO20 OMEema U Cnocodwvl €20 YCULEHUS.
Bapuanum omsema:

BakuuHel Ha OCHOBE PEKOMOMHAHTHBIX TMPOTEKTUBHBIX aHTUICHOB, JKUBBIX
TMOPUIHBIX HOCUTENEW BBI3BIBAIOT aKTUBHYI0O HMMYHH3AIMIO TOCPEICTBOM
BO3HMKHOBEHHUSI B OpPraHM3ME YeJIOBEKa WJIM >KUBOTHOTO AHTHUTEN, BBI3BIBAIOLIUX
OJIOKUPOBKY MpOJU(epalnd MaTOTeHHOT0 MHMKPOOpPraHW3Ma, YTO HE I03BOJISIET
pa3BuThcs 3aboneBaHuio. Jlajgee, MOXKHO OTMETHTh PEKOMOMHAHTHBIE BaKIIMHbI
(BBIIETICHHBIM T'€H BHpYyCa BCTABJSIOT C MOMOIIBIO BEKTOPA B JAPOXIKEBYIO KIIETKY
WIM B KJIIETKY KMIIEYHOM MAaJOYKH) K MPUMEPY, BaKIMHA NPOTUB remnarura B. Kpome
TOTO, CYIIECTBYIOT KOMOWHHUpOBaHHbIE BakiuHbl, B yactHocTH AKJIC

(nudTepuiiHbIf, CTOJNOHSYHBIA AHATOKCMHBI M KOKIIOIIHBIE KOPIMYCKYJISIPHBIE



AQHTUTEHBI).

HexxuBbie BakiMHBI (MHAKTUBUPOBAHHBIC) BKIIIOYAIOT B Ce0S YOWUTBIE KYJIbTYphI
MATOTCHHBIX OAKTepU WU BUPYCOB.

B MosnekynspHBIX BaKIMHAX aHTUT€H HaXOAUTCS B BUE ()parMEHTOB €0 MOJICKY!I.
3agaua 41

BakuuHbl 1 CHIBOPOTKH, KaK M3BECTHO, MPUMEHSIOT C IEIbI0 MPO(PUIAKTUKU WU
nedeHus. BaknuHamus cnoco0cTByeT GOPMUPOBAHUIO Y PEIUITMEHTa UMMYHHUTETA K
MAaTOTCHHBIM MHUKPOOPTaHW3MaM M TEM CaMbIM 3alluIlaeT ero or uH(peknuun. B
ClTy4yae BBEJICHUS CHIBOPOTKHM OPraHU3M MOJIy4aeT y>Ke TOTOBBIC aHTUTEA.
Conocmasbme 8aKyuHbvl U CbIBOPOMKU KAK Npopuraxmuueckue cpeocmaea:

* N0 UMMYHHOMY OMEenty;

* 10 CnNOCObOY NOTYHUEeHUs U NPUMEHEHUIO,

* n0 2¢hhexmusHocmu UX UCNOTIL30BAHUL.

Bapuanm omeema:

brnarogapst chIBOpOTKE OpPraHW3M 4YejoBeKa 3alUIEeH MaCCHUBHBIM HMMYHHUTETOM,
COOTBETCTBEHHO TOTOBBIMH aHTHTENIaMH. B ciydae BBEJCHUS BAaKIMHBI OPTraHU3M
YyelIoBEeKa B OTBET Ha IIOJYYEHHBIM AaHTUIEH caM BbIpaOaThIBACT aHTHUTEIIA.
TexHOMOTHS TOJIYYeHHS CBHIBOPOTOK, B OTJIMYME OT BaKIMH, HECIIOHa. BHauare
BBIJICJISIIOT IJIa3My KpPOBH, MOTOM YyAANSAOT U3 Hee (UOpHH. DTO OJMH CHOCO0
MOJTYYEHHUsSI CBIBOPOTKH. MOXKHO TMOJy4aTh CBHIBOPOTKH U3 KYJIbTUBHPYEMBIX
JKUBOTHBIX KJIETOK, OJHAKO 3JIeCh TJIaBHOW mpoOJsieMoil sBsieTCsl oOecredeHue
CTAaOMJIBHOTO POCTAa KUBOTHBIX KJIETOK. [loMMMO 3TOro CymiecTBYIOT TaKHue
npoOJeMBbI  POCTa IKUBOTHBIX KJIETOK, KaK TCHETHYeCKas HECTaOMIbHOCTD,
HEIMOCTOSTHCTBO T€HETHYCCKUX DKCIIPECCHi, cTapenue. [TutaTenpHbie cpeapl JOKHBI
collepKaTh AMUHOKHUCIIOTBI, OCNKW, JIUMHJbI, YTICBOABI, BUTAMHUHBI, TIIOKO3Y,
MPEAIICCTBEHHUKN TPOCTATJIaHIUHOB, HEOPTAaHWYECKHE COJIM, MHUKPODJICMCHTEHI.
[Iporecc 3aMmopakMBaHUS MOYKET HMETh HETaTUBHBIC ITOCIICICTBHS.

3amaua 42

M3BecTHO, YTO TJABHBIM KOMITOHEHTOM WMMYHOXHMHYECKOW PEaKIMH SBJISIOTCS
aHTUTEeNa (MMMYHOTJIOOYIMHBI), MPEICTABISAIOMNE COO0N OCJIKM CHIBOPOTKH KPOBH,
CHUHTE3UPYEMbI€ B OpraHM3MeE YejIOBeKa B KaueCTBE MPOSBICHUS 3allIUTHON peakiuu

(MMMyHUTETA) MIPH TONAJAHUN B HETO UYKEPOHOTO BellecTBa (KCEHOOMOTHKA).



Conocmasvme QhyHKyuu UMMYHOLOOYIUHO8 (AHMUMEN)!

* C ux Kraccuguxayuel u cmpyKmypotl,

* CO cxeMoOu 63AUMOOCUCMBUS AHMUSEHA C AHMUMENIOM, NpPeoCmasieHuem o
CMpYKmype aHmuzena,

* ¢ NpUHYUNAMUu pacuiupenus npeoenos 4y8CmeUmenbHOCmuU U  NOGbIULEHUS
cneyu@uUUHOCMU UMMYHOXUMUYECKUX MeCmO8.

Bapuanm omeema:

OCHOBHOI 3JIEMEHT CTPYKTYpbl aAHTUTEN - YeTbIpeXLenoyeyHass MOoJIeKyJa,
COCTOSIIIAsl M3 ABYX Map WJCHTUYHBIX MOJUNENTHAHBIX Hened. K TsokensiM uensam
KOBAJICHTHO MPUCOEAMHEHBI OJMrocaxapujHbie (QparMeHTbl. VIMEHHO OHU H
ONMPENENSIOT OHOJIOTMYECKUME CBOMCTBA HMMYHOINIOOYJIMHOB. BapuaOenbHbie
JIOMEHBI JIETKMX M TSDKENBIX Iened 00pa3yroT aKTUBHBIM LEHTP aHTUTEN
COOTBETCTBYIOIIEH  crneuu@uuHocTd. Hu3KoMoneKynspHble  COEIMHEHMS, B
YACTHOCTH JIEKapCTBEHHbIE BEILIECTBA, CaMHU 10 cebe He MOryT BBI3bIBAThH
oOpazoBanue aHTUTeN. OJHAKO €CIIM OHU HNPHUCOEAMHSIOTCS K MaKpOMOJIEKYIE,
OpraHu3M HauWHaeT BbIpabaThIBaTh K HUM aHTuTena. Ha mepBoil craauu
MMMYHOXMMHYECKON PEaKIMU MPOUCXOANUT «CKJICUBAHUE» AHTUI€HA W aHTUTENA, a
BTOpasi UIET ¢ 00pa30BAHMEM KOMIUIEKCOB CJIOKHOTO COCTaBa, YTO OIpPEAEIISIeTCS
NOMYTHEHHEM pacTBOpa, JIMOO BbIMaJeHUEM ocajka. J[Jig pacimpeHus npeaeion
YYBCTBUTEJIIBHOCTU M TIOBBIIICHUS CHEHU(PUIHOCTH UMMYHOXHMUYECKHX TECTOB B
OJIMH U3 KOMIIOHEHTOB CUCTEMBI BBOAST MapKep.

3agaua 43

OueBugHO, yTo O6HOcKuHTE3 JIC HEOOXOAMMO MPOBOJUTH B ACENTUYECKUX YCIOBUSIX.
Tem He wMeHee, mpoOjeMa CTEPUIBHOCTH HHBEKIMOHHBIX MPENapaToB H
O0OCEMEHEHHOCTH TMpenapaToB Ui HApY>KHOT'O MPUMEHEHHUS OCTaeTcs OJHOM u3
caMbIX CJHOXHBIX Npu npousBonactBe JIC. B arom ciyyae MOXKHO OOpaTHThCS K
paauanuoHHou crepunmuzanuu JIC.

Ilpeonooxcume  6vlbOp  paduayuoHHoOU  cmepunuzayuu  GapmayesmuiecKux
npenapamos Ha KOHKPEMmHbIX NPUMEPAx, UCHONb3YS 8auiU NPeOCmAaBleHUsL:

* 0 8UOAX U 003aX OONYUEHUS, pedcumMe CMEPUIU3AYUL, YCIMAHOBKAX,

* 0 JIeKApCMBEHHbBIX POPMaAx, pa3peutenHvlx 0Jisl IMO20 UOA CIePUIUZAYUU;

* 0 NPUYUHAX GIUAHUS OOJIYUeHUs. HA GHeWHUL 8UO NOPOUIKA U CMEKIAHHYIO map).



Bapuanm omeema:

B peanbHBIX yCIOBHSIX paJualliOHHYIO WM JIy4E€BYIO CTEPUIIM3AINIO IPUMEHSIOT Ha
OTJIEIBHBIX MPOM3BOACTBAX. Pa3pemennbiMu uis crepuimsanuu JIC sBastores y-
ayun uzororna kobanbsTta (Co60) u ObICTpbIE AJIEKTPOHBI C SHEPTUEH HE BBIIIE 5 MITH.
3B (3J€KTPOHOBOJIBT), MOJTYYaEMble HA YCKOPUTEISAX NMPU OTCYTCTBHHM HABEJICHHOMN
paguanuu 'y 00paOOTaHHBIX JIEKAPCTBEHHBIX IMIpPEeNapaTtoB (HET pacleIyICHUs
aToMHOro fnpa). JlyueBas crepunmzaius oOecreuynBaeT HEOOXOAUMBIA Pe3yJbTar,
OpU 3TOM JIEKAPCTBEHHBIE IIpenapaTbl COXPAHSIOT CBOK AaKTUBHOCTh H
YIOBIIETBOPSIOT (DapMaKoNeHbIM TecTaM. BHeIHuN BT 00Jy4YEeHHBIX MpernapaToB
MOKET MEHATHCS, Hampumep Oenble MOPOIIKH TEpSIoT OJIECK W MNPUOOPETAIOT
MAaTOBBIN OTTEHOK.

CymiecTByeT ONbIT MPUMEHEHHUS TaKOW CTEpHJIM3AIlMM Ha TpUMepe aHTUOMOTHUKOB.
[Topomiku KpacHOro 1BeTa (AaKTUHOMHULIMHBI) W KEIATOTO (TETPaIlUKIUHBI)
CTaHOBATCA OoJiee TYCKJIBIMH, HO 0O0JadaroT NpexHell axkTuBHOCThbIO. llpu
CTEpPUIN3ALINT MPUPOIHBIX u MOJTYCUHTETUYECKUX MEHULMJUIMHOB,
AMUHOTJIMKO3H/IOB U TETPALMKINHOB CHI)KEHHSI aKTUBHOCTH TaKKe HE MPOUCXOIUT.
3ampaua 44

Ha cerogusimHuii  J1€Hb  OPOU3BOACTBO MMMYHOJMATHOCTUKYMOB  MOKHO
paccMaTpuBaTh  KaK  CaMOCTOSTEIbHYIO  00JacTb  OMOTEXHOJOTMYECKOH
MPOMBIILICHHOCTH. MOHOKIJIOHAJIbHBIE AHTUTENIa JUAarHOCTUYECKOTO Ha3HAYCHMUS,
MOJIy4aeMbl€ C HCIOJb30BAHUEM THOPHUIOMHON TEXHOJOTMH, MPEICTABICHBI
HMIMPOKUM aCCOPTUMEHTOM HaOOpOB (papMaleBTUUECKOW MPOAYKIIMH BO BCEM MHpE.
NMMyHOIMArHOCTUYECKUE TECT-CUCTEMBl C HCIOJIB30BAHUEM MOJUKIOHAIBHBIX
aHTUTEJ CO3/IaHbl MPAKTUYECKH JJI BCEX JICKAPCTBEHHBIX MPENapaToB.

Yuumuieasn 6o1vuioti cnekmp ucnonb308anus UMMYHOXUMUYUECKO20 AHANU3A:

* 8blOepume Hauboee 8axcHvle 0OaACMU €20 NPUMEHEHUSL,

* npedcmasbme cxemy noJy4eHuss MOHOKIOHAIbHLIX AHMUMEI,

* npuseoume NpUMep UCNONb308AHUS MECM-CUCTEMbl UMMYHOXUMUYUECKO20 AHAIU3A
8 obuyeli cxeme IKCNpecc-anaiu3a XOpUoHUYeckKko20 20Ha00mMpOnUHA.

Bapuanm omeema:

CamMble BakHbIE O0JIACTH MPUMEHEHUS UMMYHOXUMHUYECKOTO aHalu3a - KOHTPOJb

O0aHKOB KpOBHM, OOHapyXKeHHME BO30yauTelel BO BHEUIHEH cpeae ©  Jp.



NMMYHOIMATHOCTUYECKUE TECT-CUCTEMBI C HCIIOJIb30BAHUEM MOJUKIOHAIBHBIX
AHTUTEI CO3[IaHbl MPAKTHUYECKHU VISl BCEX JIEKAPCTBEHHBIX MPEMAPATOB.

CxeMa noyty4eHHs] MOHOKJIOHAJIbHBIX AHTUTEN:

KakuM-1100 CHUHTETUYECKHM KOHBIOTUPOBAHHBIM aAHTUTCHOM HMMYHHU3UPYIOT
MblIled. 3aTeM TUMGOLMTHI U3 CEJE3€HKHU MBIIU ciIuBaloT ¢ nomomeio 19T ¢
KJIETKaMH CTaOUIIbHON MUEIOMHOM JIMHUK. W3 MOTy4YeHHBIX THOPUIHBIX KIETOK
OTOMpAIOT TOJBKO T€, KOTOPBIE yHACJIEIOBAIM CIIOCOOHOCTh K HEOrPAHMYEHHOMY
pocty. VX KyJIbTUBHPYIOT U MOJIYYarOT KJIOH KJIETOK, MPOAYLUUPYIOMIMX aHTUTENA K
JIEKapCTBEHHOMY Tpernaparty. lIpu omnpeneneHMH XOPUOHUYECKOTO TOHAIOTPONHHA
MeronoM TBeprodazHoro WM@PA Ha MNOJUCTUPOJIBHBIE IIAPUKU COPOUPYIOT
MOHOKJIOHAJIbHbIE AHTHUTEJA K XOPUOHUYECKOMY T'OHAI0TPOIIHHY .

3agaua 45

broTrexHosornueckoe Nporu3BOICTBO B (papMarleBTUUECKON MPOMBIIIJIEHHOCTH - 3TO
CUCTEMA YCTPOMCTB IEPUOJUYECKOIO0 WM HENpepbIBHOrO nercTBus. C MO3ULINH
CUCTEMHOIO TIOJXO0Jla MOXXHO PEAIbHO OLIEHUTh COOTBETCTBHE KOHKPETHOIO
YCTPOMCTBA LEJSIM U 337a4aM KOHKPETHOTO NMPOM3BOJCTBA BO B3aMMOCBSI3H BCEX
CJIaraeMbIX Iporiecca.

B ceeme npedcmaeénennvix 3a0au npou3zeo0CMEEHHO20 npoyecca Npu aHamu3e
cumyayuu UCnoab3yime 0COOeHHOCMU.

* KOHCMPYKYUU pepmenmepa («o06s3xa hepmenmepar);

* cucmem pe2ynsayuu npoyecca, YCmpoucme meniocucmem U MaccoooMena,

* YCMpOoUcme cucmem aspayui.

Bapuanum omsema:

O0beM (pepMEHTALMOHHBIX anmaparoB Uil MPOMBIIUIEHHOIO IPOU3BOJICTBA,
HAIpEMEp AaHTHOMOTHKOB, Komebmercs or 1 mo 150 w°. LlummHmpudeckas
MOBEPXHOCTh CHAOKE€HA TaK Ha3bIBAEMOM TEIJIOBOM pyOalikoi, mpeacTaBIIsioniei
co00¥1 cucTeMy 3MEEBUKOB ISl 00eCTIeueHHs MIOCTOSTHHOM TeMIiepaTyphl. B HIDKHEH
YaCTH anmnapara UMEIOTCS OTOOMHUKH.

BolpamuBanue MOCEBHOTO Marepuaia NpPOXOJUT B OTIEIbHOM (depMeHTepe -
uHOKyJsiTope. CoBpeMeHHbIe (pepMeHTEPbI CHAOXKEHBI KOHTPOJIbHO-U3MEPUTENIBHOM
anmnaparypoil. BaxxHocTs aspanuu Ha ctaguu ¢pepMeHTauu oOyClOBJI€Ha TEM, YTO

OOJIBIIMHCTBO HCIIOJIb3YCMBIX MHKPOOPIraHu3MOB-IIPOAYICHTOB SABJIAIOTCA



apobamu. B 1enoM mnoTpeOHOCT, B KUCIOPOAE 3aBUCUT OT KOHIEHTPAIUH
OnoMaccbl UM €€ MeTa0OJMYECKOM AaKTUBHOCTHU, 4YTO TpeOyeT peryiaupoBaHUs
CKOPOCTH MOAA4YM BO3AyXa B anmapar. Perysnuio ocylmecTBIsSIOT 10 COBOKYITHOCTH
napamMeTpoB, XapaKTEPU3YIOIIUX METa0OJIMYECKYl0 aKTUBHOCTb KyJIbTyphl. Kpome
TOTO, J00aBJICHWE KOMIIOHCHTOB MHUTATEIILHOW Cpeabl BEACT K 3HAYUTCIBHOMY

pa30aBIICHUIO KYJIbTYPAIbHON KUAKOCTH U YBEJIMUYCHHIO €€ o0beMa B (pepMeHTepe.



