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1. TecroBble 3agaHus 11 NPOXO0KIEHUSI TPOMEKYTOUHOM aTTeCTALMU

Ne

3ananue

ITAJIOH
oTBeTAa

BripamuBanue MUKpOOPraHW3MOB B 3aKpBITOH cucTeMe, 0e3 1o0aBieHus
IHUTATEIbHBIX BEIIECTB — 3TO PEXKUM:

1.HenpepbIBHOTO KYJIBTHBUPOBAHUS

2.OKCTpeMaIbHOTO KYITbTHUBUPOBAHUS

3.IleproauuecKoro KyJIbTHBUPOBAHUS

4.0TBEeMHO-I0JMBHOTO KYJIBTUBHUPOBAHHS

5.C1abuibHOIO KYJIBTUBUPOBAHHUS

1

KpuBas pocta MUKpOOPraHM3MOB HE BKIIIOUAET (asy:
1.JIar-¢a3zy pocra

2.Jlor-(hazy pocra

3.JIuneitHoro pocra

4.Crabunpuyro a3y pocra

5.0TMuUpaHus KYJIbTYpbI

Omnpenenure CTPOro OIMpeelIeHHbIE CBONCTBA MPOMBIIIIEHHBIX IIITAMMOB:
1. be3BpenHocTh

2. Bricokasi ckopocTh pocTa

3 OTCYTCTBHE TOKCUUECKHUX BEIIECTB

4. ®aroycTolunuBOCTh

5. BepHo Bce

Hcnonb3oBaHue OakTepuil B KAYECTBE MPOIYLIEHTOB O€JIka 1 BUTAMHUHOB B
(hapMaIeBTUIECKOM IPOU3BOJICTBE UMEET OTPEICIICHHBIC TPEHUMYIIECTBA:
1. Beicokast CKOpOCTh peakiii OMOCHHTE3a OenKa

2. OTHOCHUTEIBHO HECIOKHASA TEXHOJIOTHS

3. BO3MOXXHOCTH HaIpaBICHHOIO BO3JCHCTBHS Yepe3 CEeJICKIUI0 Ha
XAMHYECKHI COCTaB KJIETOK IS MIOBBIIIEHUST OMOJIOrHYECKON aKTHBHOCTH
KOHEYHOTO MPOIyKTa

4. TlpuMeHeHWE OTXOAOB IHIIEBBIX M XUMHUYCCKHUX TPOU3BOJCTB JUIS
KYJIBTUBHPOBAHUS

5. BepHo Bce

HazoBute TONMBKO OmHO 0OIIEee TpeOoBaHHME K JIIOOBIM IITaMMaM IS
KYJIbTUBUPOBaHUS OaKTEPHIA:

1. AKTHBHOE MPOIYLIUPOBAHKE IETEBOTO MPOIYKTA

2. Unentudukanus mraMmma 0 BUIA

3. @aroycToiunBOCTh

4. YcTONYMBOCTb K BBICOKUM TEMIIEparypam

5.be3BpenHoCTh mTaMmma A HOpMalbHON MUKPOGIOPH! KUIIIEYHUKA

K npeumyiiecTBam MeToa KpUOXpaHEHHUsI OTHOCUTCS:

1.HeGomnb11as BepoATHOCTH 3apayKEHUS KYJIBTYPbI

2.CoxpaHeHue cTaOUIBHOCTH KYJIBTYPBI

3.JlonrocpodHOCTh XpaHEeHUs

4.BO3MOXKHOCTB UCIIOJIb30BaHUS IPSIMOT0 HHOKYJIATA, 6€3 epeceBoB
5. BepHo Bce

Buonorunueckas npuposaa 6akreprodara:

1.Bupyc 4enoBeka Uiy KUBOTHOTO

2.IIponykT MUKpOOHOH TpaHCcHOpMaIK

3.I'eneTnueckmii MapKep IIPU CKPUHUHIOBBIX MPOLEAYpax
4.Bupyc Oakrepun

5.He sBnsiercst OuonornyeckuM 00bEKTOM

Onpenenure KOHKPETHYIO JIOKAJIU3ALNIO0 Oeranmakramas y
TPaMITIOJIOKUTEIbHBIX OaKTepUA:




1.BHe kneTku

2.Ha pubocomax

3.Ha BHyTpeHHel MOBEPXHOCTH IUTOILIA3MATHYECKOW MEMOpaHBbI
4.Ha nosntocax KI€TKU

5.B nepumiazmMaTiueckoM MPOCTPAHCTBE MO MOPUHOBBIMH KaHAJIaMU

OcnabneHue  HEKOTOPBIX  OrPAaHUYEHUA  HAa  HCIOJIB30BAaHHUE B
MPOMBILUIEHHOCTH MHKPOOPTaHU3MOB-PEKOMOMHAHTOB, MPOIYLIUPYIOIINX
TOPMOHBI YEJIOBEKa, CTaJI0 BO3MOXHBIM, Oyiarogapsi:
1. CoBepILICHCTBOBAHUIO ~ METOAOB  HM3OJSIIMM  TE€HHO-WHKEHEPHBIX
PEKOMOMHAHTOB OKPYKAIOIIEH CPeIbl
2. [loBpimieHnto0  KBajdU(UKAUMU  [epcoHana,  padoTamolero  C
pEKOMOMHAHTAMU
3. YCTaHOBJIIEHHOW  SKCIEPUMEHTAIIBHO  CJA00W  JKU3HECIIOCOOHOCTH
IpOAYyLIEHTa
4. DKCHepUMEHTaIbHOMY MOATBEPKICHHUIO TIOTEPH

Yyx’epoaHbIX T€HOB
5. I[IpaBunam GMP

10.

Merton rubpuanzanuu (MojsydeHne THOPUIOM) COMAaTHYECKUX KIIETOK II0
Kennepy u Munpiurteiiny — 3T10:

1. CiustHue MuMQpOINTOB UMMYHH3UPOBAHHON aHTUTEHOM MBIIITN

2. CnusiHuE OIyXOJIEBBIX KJIETOK HMMYHM3UPOBAHHOW aHTUT€HOM MBIIIH

3. CnusHue nUM@OLUUTOB HMMMYHU3UPOBAHHOM AHTUIEHOM MBIIIN C
JIPOXIKEBOM KIIETKOU

4. Cnusaue nTUM(OIMTOB HWMMYHU3WPOBAHHONH AHTUTEHOM MBIIIN C
OIyXOJIEBOM KJIETKOU

5. Cnusaune nUMQPOUUTOB HMMYHH3HUPOBAHHOW aHTHTCHOM MBIIIH C
dbaramu

11.

OTcyTCTBHE IITAMMOB-JIECTPYKTOPOB B a9POTEHKAX OOBSICHSIETCS:

1. CnaGoii CKOPOCTBIO MX PA3MHOXKEHUS

2. VIX BBITeCHEHHEM TIPEACTABUTEISIMH MUKPO(IIOPH aKTHBHOTO WITa

3. IloTepeii maa3smu, rae JOKaIM30BaHbl TE€Hbl OKUCIUTENbHBIX (DEPMEHTOB
4. IlpobremMaMu TEXHUKH O0€30MTACHOCTH

5.IIpobGremMamMu 3KOJIOTHH

12.

beranaktama3sbl y rpaMOTpHUIIaTeIbHBIX OaKTEPHil HAXOASTCS:

1. Bue xieTku

2. Ha BHyTpeHHEl MOBEPXHOCTH IIUTOTIa3MaTHIYEeCKON MeMOpaHbl

3. B nuromnnazMaTuyeckoM MpoCTPaHCTBE PABHOMEPHO

4. B nepuruiazMaTiueckoM IPOCTPAHCTBE MO/ MOPUHOBBIMU KaHaIaMU
5.Ha pubocomax

13.

[lpuBeauTe mNpUUMHY YCTOMYMBOCTM MHUKOOaKkTepuil  Bo30ynuTenei
COBPEMEHHOM TyOepKyJIe3HON HHPEKITNH:

1. KoMnieHcaTopHble MyTaluuu

2. BeicTpsIii poct

3. BHeksieTouHas JOKaIn3alus

4. OcnabneHre MMMYHHUTETa OpraHU3Ma-Xo3siMHa

5. IloBbllIEHME UMMYHHUTETA OPraHU3Ma-X03siMHa

14.

HazoBwute, 4TO cOmepKUT MacopT MPOU3BOJICTBEHHOTO IITaMMa!
1.Ha3BaHUE ITAMMa

2 .KOJIJIEKITMOHHBIN HOMED

3.cpeaHuil ypoBeHb aKTUBHOCTH

4.CpOK TOJTHOCTH, JIaTy BBIITYCKa

5.BEPHO BCE

15.

AKTHUBHBIN W, TPUMEHSEMBIA MPU OUUCTKE CTOKOB OMOTEXHOJIIOTHUYECKUX
IPOM3BOICTB, 3TO:
1. CopbeHT




2. Cmech copOeHTOB

3.CMecb  MHUKPOOPraHM3MOB,  MOJYyYEHHBIX  T€HHO-UHXCHEPHBIMU
METOAAMHU

4. IlpupoiHbIiA KOMILJIEKC MUKPOOPTAaHU3MOB

5. lllTaMMBI-1€CTPYKTOPBI

16.

Cxkpununr BAB — ato0:

1. CoBeplilIeHCTBOBaHHE UX ITyTEM XUMUYECKON TpaHchopmaluu

2. CoBepIICHCTBOBAaHUE UX ITyTEM OHOTpaHCHOpPMAITUT

3. [Touck u 0TOOP MPHUPOIHBIX CTPYKTYP

4. ITonHBIN XUMUYECKUN CUHTE3

5. I3MeHeHue npocTpaHCTBEHHOM KOH(PUTYpalluu TPUPOIHBIX CTPYKTYP

17.

IlosiBnenue MHOKECTBEHHOU PE3UCTEHTHOCTU OIlyXOJei K
IPOTUBOOITYXOJIEBBIM areHTaM 00yCJIOBJIECHO:

1.HenponuaemocTsio MeMOpaHBbI

2.DepMEeHTATUBHON MHAKTUBALIMEH

3.YMeHblIeHHEM CPOICTBA BHYTPUKIIETOUHBIX MUILIEHEH

4. AXTUBHBIM BBIOPOCOM

5.CyxeHrueM OPUHOBBIX KaHAJIOB

18.

[TpeumyiecTBa MmonMy4eHHs] BUAOCIEUU(DUUYECKUX I YellOBeKa OENKOB
yTeM MUKPOOHOJIOTHYECKOTO CHHTE3a!

1. Hecnoxxunoe o0opynoBaHue

2. DKOHOMUYHOCTh

3.0tcyTcTBHE AEDUITUTHOTO CHIPHS

4. CHATHE STUYECKUX MPOOIIEM

5. OTcyTcTBUE AEQUIIMTHOTO CHIPbSI

19.

OCOOEHHOCTBIO TENTHIHBIX (PAKTOPOB pOCTa TKAHEH SIBIISICTCS:
1. TkaneBas criequpUIHOCTb

2. BupnoBas crieiu(puIHOCTD

3. OOpa3oBaHue BHE 5ke€JI€3 BHYTPEHHEN CEKpeLun

4. TpancdapmarimoHHasi akTUBHOCTb

5. Karanutuyeckas akTHUBHOCTh

20.

Jnsg sTama mpoTOIUIAaCTUPOBAaHUS B KJIETOUHOM MHXKEHEpUM Haumbosee
MOJXOAST CYCIIEH3MOHHBIE KYIBTYpHI B (haze:
1. Jlar-paze
2. DKCTIIOHEHIMAJIBHON
3. ®a3ze oTMUpaHUs
4. 3amenneHHoro pocra
5. CranmonapHoi

21.

[TonGepute ycrnoBuEe BBICOKOW CTAaOWUIBHOCTH MPOTOIIACTOB MpHU
XpaHCHUU:

B xomnozne

B runepronnueckoii cpene

B cpene ¢ nob6aBneHnemM aHTHOKCUIAHTOB

B ana’poOHBIX yCIOBUSIX

B cpene nonmytunenrukons (I1900)

N

22.

['mGpuam3aius TPOTOIUIACTOB BO3MOXKHA, €CIIM  KIETKH  HUCXOIHBIX
pacTteHuii 001a1akoT:

1. ITosmoBO#M COBMECTUMOCTRIO

2. IlonoBoi HECOBMECTUMOCTEIO

3. COBMECTUMOCTh HE UMEET CYIIECTBEHHOTO 3HAUYCHUS

4. bonplMMH pa3MepaMu KIIETOK

5. AKTUBHBIM POCTOM KJIETOK

23.

OO6pa3zoBaHue NMPOTOIIACTOB U3 MUKPOOHBIX KJIETOK MOXHO OTCIJICKHUBATH C
HOMOIIBIO:
1. Buckoszumerpuu




2. Konopumerpuu

3. ®a30BO-KOHTPACTHOM MUKPOCKOIIUU
4. DneKTpOHHON MUKPOCKOIIHNH

5. CekTpajabHOro aHajiusa

24.

Jli1s monydeHus: mpoTOIIACTOB U3 OaKTepUaIbHBIX KIETOK HCIIONb3YETCS:
1. JIuzouum

2. «YIUTOUHBIN (hepMEHT

3. Tpurncun

4. [Tanann

5. X¥MOTPUIICUH

25.

B kakux ciydasx BO3MOXHO 0ObEIMHEHHE TeHOMOB KJIETOK Pa3HbIX BUJOB
Y POJIOB TIPU COMATHYECKON THOPHIN3AIUH:

1. Tonbko B MPpUPOAHBIX YCIOBUAX

2.Tonbko B HICKYCCTBEHHBIX YCIOBUSAX

3.B npuUpOIHBIX U HCKYCCTBEHHBIX YCIOBUAX

4.I1pu pa3BUTUHU NATOJIOTUYECKOTO MPOIecca

5.1pu cTpeccax

26.

[Ipsmoii nepenoc uyxkepomnnoit JIHK B mporommactsl mpousBogutTces ¢
MOMOIIIBIO:

1.MUKpOUHBEKITUU

2. Tpanchopmanuu

3.YmaKkoBKU B JIUTIOCOMBI

4. KynpTUBUpPOBAHMSI MPOTOIJIACTOB HA COOTBETCTBYIOLIUX MUTATEIbHBIX
cpenax

5.I'ubpuom

27.

[Ton Bo3melicTBHEM Yero MPOMCXOMUT (PepMEHTATUBHBIN JIM3UC 00O0IOUKH
IIpY  IOJIyYEHUU  TPOTOIUIACTOB ~ C  HApyLIEHHEM  CHHTE3a
MENTHIONIMKAHA!

1. JInzounma

2. [Iporennas
3. Lenmromas
4. llentunas

5. BepHo Bce

28.

Bricokne KOHIIEHTpaIMKM KaKuX BEIIECTB BIUSIOT Ha MOAABICHUE CUHTE3a
KJIETOUHOM CTEHKH NP MOJYYEHUH MPOTOIJIACTOB:
1 I'mumuaa
2. MeTnonuHa
3. TpeonuHa
4. TlernuuaanHa
5. BepHo Bce

29.

HarmpaBieHHBI MyTareHes - 37T0:
1.Mcionp30BaHre UMMOOMITN3AIINN
2.Cenexuus ITAMMOB MHUKpPOOPTaHU3MOB, o0maaronmx
MOJIE3HBIMUTIPU3HAKAMH
3. Ucnonb3oBaHne METOIOB KIIETOYHON MH)KEHEpUHU
4. Vcionp30BaHWE  METOJOB TE€HHOM  WHXKEHEPUH ISl  BHECEHHUS
cnenupuIecKuX U3MEHEHU B KoAupyolue nocieaoparensuoctu JJHK
5.HampaBnenHoe ~ BO3A€WCTBME  MYTAar€éHOB  Ha  OIPENEIICHHBIE
Hekonpyromue nocueaosareabHoctu JTHK

30.

CranumonapHas ¢asza pocta TpH TEPUOIUYECKOM KYJIBTUBUPOBAHUU
MUKPOOPTaHU3MOB XapaKTePU3YeTCS:

1.0O1cyTcTBHEM pOCTa KYIBTYpPbI

2.CuHXpoHM3aUeN TOMYIISINT

3.PaBeHCTBOM CKOPOCTH OTMHUpPAHUS U CKOPOCTH POCTa MUKPOOPTAaHHU3MOB
B MIOMYJISAIIAN




4.BolaeneHreM NpoJyKTOB BTOPUYHOTO METa00IM3Ma
5.IToCTOSTHHO#M CKOPOCTBIO YTHIIM3AIIMNA SHEPTeTUYECKOTO CyOCcTpara

31.

B renHol nHxeHEepUH «reH-MapKep» HE0OXOAUM JUJIS:

1.BxiroueHust BeKTOpa B KJIETKU XO35MHA

2.0100pa KOJIOHUH, 00pa3yeMbIX KIETKaMH, B KOTOPbIE IPOHUK BEKTOP
3.Bxirouenust pabouero rema B BEKTOP

4.3kcmpeccun Oelika, Kak LeJIeBOro IpoayKTa

5.I1oBbImeHus: CTabUILHOCTH BEKTOPA

32.

[IpakTrueckoe  3HaYEHUE  TMOJYCHHTETHMUECKOTO  aMHUHOIIMKO3UAA
aMUKaImHa 00yCIIOBJICHO:

1.AKTUBHOCTBIO IPOTUB aHA3POOHBIX MATOI€HOB

2.0t1cyTcTBHEM HEPPOTOKCHUHOCTH

3.YCTOMYUBOCTHIO K  3alllUTHBIM dbepmeHTaM y  Oakrepui,
WHAKTUBUPYIOIINM JIPYTHE aMUHOTIIMKO3UIBI

4.AKTUBHOCTBIO IPOTHUB MATOTEHHBIX TPUOOB

5.YcTOMYMBOCTRIO K (haram

33.

[TpyunHON HEBO3MOXXHOCTH JKCIPECCHM TEHa YeJIoBeKa B KIETKaX
MIPOKAPUOT SIBIISICTCA:

1.Bbicokasi KOHLIEHTpAILHsI HyKJIea3

2.HeBO3MOXKHOCTD pEIIMKAIIAN TITIA3MHU/T

3.01cyTCTBHE TPAHCKPUIILIMI

4.HeB0O3MOXHOCTh CIIACUHTA

5.0TcyTCTBHE TPAHCKPHUIIIIMU

34.

C touku 3peHus TUHaMUKH pocrta npoxyueHntoB JIC, daza 3amemneHHOTO
pocra - 310:

l. Apantauus KyapTypbl MHKPOOPraHM3MOB K HOBBIM YCJIOBHUSIM H
MPAKTHYECKOE OTCYTCTBUE MUTOTHYECKON aKTUBHOCTH

2. BeicTpoe HakomieHne OMOMacChl U MTPOIYKTOB METabOIM3Ma

3. Ilpupoct OnoMacchl KOMIIEHCHPYETCSI CKOPOCTbIO THOENIM M JIM3HCca
KJIETOK

4. CkopocTp pocCTa KyIbTYpbl CHHXKA€TCSI B CBSI3M C HAKOIUIEHUEM
TOKCUYHBIX IMTPOJAYKTOB MeTaboIn3Ma U pacxoaoM MUTaTCIbHBIX BEIICCTB

5. IlonHoe ucTonIeHne cyocTpara, CKOPOCTh MPUPOCTa GHOMACCHI HyNeBas

35.

bapbotep — 3T0 ycTpoiicTBO AJis:
1.ITonaun muTarensHOM cpenbl B pepMeHTep
2.13amepenus ypoBHS )KUJIKOCTH B (hepMeHTEPE
3.ITomauu Bo3myxa (Ta3a) B hepmeHTep
4.Crepunuszanuu pepmentepa
5.0T1Bona Temna u3 pepMeHTepa

36.

[Topnepxanue KyJbTypbl IPOAYLIEHTA HA ONPEICTCHHON CTauu Pa3BUTHS
B TypOHIOCTaTe OCYIIECTBISIETCS 32 CUET:
1. KonTpons pH cpensr
2. Kontporns 3a motpedieHreM KucIopoaa
3. Tlopnep>kaHusi KOHIIEHTPAllMM KOMIIOHEHTOB MHUTATEIbHOW Cpeabl Ha
ONPENCIIEHHOM YPOBHE
4. PerynupoBaHUsl CKOPOCTHU ITPOTOKA KUAKOCTH
5. KonTpons Temneparypsl

37.

BrenkuBaeMocTh THOGUIN3UPOBAHHBIX MTPOYIIEHTOB 3aBUCHUT OT:
1. Buga mramma
2. CnenuuaHOCTH BHJIA IITAaMMa
3. Craguu pocTa KyJIbTypbl
4. KoHUEHTpaLMK KIETOK
5. BepHo Bce

38.

IIpy  UCHONB30BaHMM  pEXUMa  HEMPEPBIBHOIO (mpoTouHoro)
KyJAbTHUBUPOBaHMUSl IpOLIE MOJJEPKUBATh IApaMeTphl Ipolecca,




MIOTOMY UTO:

1.B dbepmenTepe momnepKuBaeTCs MOCTOSTHCTBO KOHIIEHTPAIIUU KIIETOK
2.TTocTosIHHO OOHOBIISIETCSI TUTATEIbHAS Cpe/ia

3.IIpoucxonut 6oJiee MHTEHCUBHOE MTEPEMEITMBAHNE CPEIbI

4.Meublile BCIIOMOTaTeIbHBIX CTaIUN

5.Menbiiie 06pa3yeTcs MeHbI

39. Onpeznenure BO3MOXHOCTb — IOJIYYEHHMs] BTOPUYHBIX  METaOOJUTOB
(aHTHOMOTHKOB) B PEXKHUME HENPEPBIBHOTO KYIBTUBUPOBAHHUS:
1. HeBo3moxHO
2. B03MOXHO B TypOUA0CTaTUYECKOM PEXUME
3. B0O3MOXHO B XeMOCTaTHYECKOM PEXUME
4. B0O3MOXXHO IO CX€M€ JABYXCTYIIEHYaToOro Xemocrara
5. Bo3M0xHO B JIFOO0OM pexrMe
40. XpaHeHHe MpOAYLEHTOB IO CJIOEM MHUHEPAJIBHOIO Macjia HMEEeT
ClIeyIOIINE IPEeUMYIIEeCTBa:
1./locTaTo4HO IIUTENBbHOE COXPaHEHUE CTAaOMIIBHOCTH LIEHHBIX ITPU3HAKOB
HPOJIyLIEHTOB
2.CokpalieHie BpeMEHH M PEaKTUBOB JJIsi IPUTOTOBIICHUS MUTATEIbHBIX
Cpea U IepeceBoOB
3.BO3MOKHOCTh HMCHOJNB30BaTh OAHY MPOOHMPKY s MHOTOKPAaTHOTO
0TOOpa HHOKYJIATA
4. Henoporoe obopynoBanue
5. BepHo Bce
41. DKCIoHeHIMANIbHAS ()a3a ¢ TOYKU 3PCHUS JUHAMUKH POCTa MPOTYIICHTOB
JIEKapCTBEHHBIX CPE/ICTB — 3TO:
1. ApanTamus KyibTypa MHUKPOOPIaHM3MOB K HOBBIM YCIOBUSM H
HPAaKTUYECKOE OTCYTCTBUE MUTOTUYECKOW aKTUBHOCTH
2. BeicTpoe HakoIIeHHEe OMOMACCHI U TIPOTYKTOB METa00IM3Ma
3. Ilpupoct OnomMacchl KOMIIEHCHPYETCSI CKOPOCTbIO THOENIM M JIM3HCca
KJIETOK
4. CkopocTb pocCTa KyIabTypbl CHMJKA€TCS B CBA3M C HAKOIUIEHHEM
TOKCHYHBIX IIPOJYKTOB METAa00IM3Ma U PacX0A0M MUTATEIbHBIX BELIECTB
5.I1onHoe HcTolLIeHHE CyOCTpaTa, CKOPOCTh MPUPOCTa OMoMacChl HyseBas
42. HasoBute 4erBepTyr0 CTaguI0 B TEXHOJOTMUYECKOM CXEME INMPOU3BOJICTBA
JIEKapCTBEHHBIX CPEJCTB!
1. IToxroroBka MoceBHOroO Marepuaia WA HHOKYIATA
2. IloarotoBka NUTaTeIbHOM CPEJIbI
3. ®epMeHTAIIMOHHBIH Mpoliece
4. OuncTKa ¥ KOHIICHTPUPOBAaHUE
5. IlomyyeHne KOHEUHOM CyOCTaHIIMHM UJIM TOTOBOM JIEKapCTBEHHOM (POpMBI
43. «CnabbiMu ToUKaMKu» (pepMeHTEpa Ha3bIBAIOT:
1.OneMeHThl KOHCTPYKIIMH, HauboJiee MoABepKEHHbIE KOPPO3UH
2.251eMeHThI KOHCTPYKIIMH, B KOTOPBIX BO3MOYKHA pa3repMeTH3alus
3. TpyaHo cTepriin3yemMble JIEMEHThI KOHCTPYKIIUU
4.06nactu hepMeHTepa, B KOTOPBIE 3aTPYIHEHA JOCTaBKa KUCIOpOa
5. Ob6nactu pepmeHTEpa, B KOTOPBIX HAPYIIEH TEIJI000MEH
44. | Tpetbs cTagus B LENHM PEAKLIHUNA MOJYKOJIMYECTBEHHOIO METOA dKCIIpECC-

aHanu3a Ha Oymare (MHOTOCJIOMHBIE LIEJUIIOJIO3HBIE TMIOJIOCKU) MIpH
ornpeaeneHn TeoUILTNHA — ITO:

1.Peaknusa nepokcuaa BOIOpo/a ¢ MEPOKCHIA30M U JOHOPOM MTPOTOHOB
2.Ilpucoenunenne konptorara ¢ @DAJ[ K DIIOKO30-OKCHIAa3e C
MOCJIeNYIOEH aKTUBAIEH ee 1 00pa3oBaHUEM TIEPOKCH A BOAOPOIA
3.Boitecuenne konptorata (teopmmmH-DAJ[) u3 KoMILiekca €ro C
aHTUTEJIAaMHU CBOOOIHBIM T€O(DUIITHHOM

4.M3MepeHre NHTEeHCUBHOCTH OKPAIIMBAHUS




5.M3Mepenue ynenbHON aKTHBHOCTH KOMILIEKCA

45. | [lpuMmeHeHne Kakux HMMYHOOUOINpPENAaparoB W METOJOB BBI3BIBAET
CYIIPECCUI0 UMMYHHOT'O OTBETA, €CIM BO3/ICHCTBUE HeCTIelIM(PHUECKOe:
1.Hecnieruuaeckas reMocopOIis 1 IMMYHOITIa3Mopopes
2.Crenududaeckast reMocopOIus 1 UMMYyHoILIa3Modopes
3.IMMyHOTOKCHHBI, AHTUUJUOTUIIMYECKHE aHTUTENA (MULIEHU JUIS
ayTOAHTHUTEIT), MOHOKJIOHAIbHBIC aHTUTENIA MPOTUB LIUTOKUHOB
4.PekoMOMHAHTHBIC AHTUTEHBI, TOJIEPOTEHBI
5.PekoMOMHAHTHBIC HHTEPIICHKUHBI, THTEP(PEPOHBI

46. | C Touku 3peHuss AMHAMUKH pOCTa MPOAYLIEHTOB JIEKAPCTBEHHBIX CPEICTB,
¢aza ayTonuza — 3T0:
l.Apanraumst KyapTypa MHUKPOOPTaHHM3MOB K HOBBIM YCIOBHSIM H
MPaKTUYECKOE OTCYTCTBUE MUTOTHYECKONW aKTUBHOCTH
2.bricTpoe HaKoIuIeHuEe OMOMacChl U IPOYKTOB MeTaboIn3Ma
3.IIpupoct OmoMacchl KOMIIEHCHPYETCS CKOPOCThIO THOENIM U JIM3Hca
KJIETOK
4.CkopocTh poCTa KyJbTYphl CHM)KAETCSI B CBA3M C HaKOILUICHUEM
TOKCHYHBIX IIPOJYKTOB METAa00IM3Ma U PacXo[0M MUTATEIbHBIX BELIECTB
5.IlonmHoe ucromeHue cyocTpara, CKOpOCTh MPUPOCTa OMoMacChl HyleBas

47. | Ilpu OHOTEXHOJOTMYECKOM IOJy4eHHH BuTamMuHa B Tpebyercs
SKCTParupoOBaHME B TEUEHHUE Yaca C IIOMOIIbIO:

1. IucTrIIIIMpOBaHHON BOJIBI
2.C1a00 mOoAKUCIEHHON BOJbI
3.CHJIbHO MOAKUCIIEHHOM BOJIbI
4 1llemouHoM BOJBI

5.BonHoro pacrsopa ammuaxa

48. HaubGonee ontuManbHbli crmoco0 pa3pymieHUss KIETOK B T€HHOM

WH)XCHEPHUHU:

1. Mexanuueckuii

2. Tepmuueckuii

3. Xumuko-hepMeHTaTUBHBIN
4. OcMOTHYECKUN HIOK

5. YapTpa3ByKOBOM

49. | BosamoxHoCTb ABMkeHuUs1 pekomOouHantHoi JIHK B kamepe anexrpodopesa

OCYUIECTBIISIET:

1. Ucrounuk ToKa

2. Dnekrpodopernueckas Kkamepa
3. Ilnactunsl

4. I'pebenku

5. YnerpaduoneToBbie JaMIIbI

50. | EMKOCTBIO JUIs 3alIOJTHEHUS SJIEKTPOIUTOM IIPU AEKTpodopese sBISETCS:
1. Ucrounuk TOKa
2. Dnekrpodopernueckas Kamepa
3. IlmacTuHbI
4. I'pebenku
5. YnerpaduoneToBbie JaMIIbI

51. Tperbs cragus B 0OWmIeH TEXHONOTMYECKOW CXeMe IPOU3BOJCTBA
JIEKapCTBEHHBIX CPEJCTB - ITO:

1. ITonroroBka MOCEBHOIO Marepuaia Uil HHOKYJISATa

2. IloarotoBKa NUTAaTEIBLHOMN CPEJIBI

3. @epMeEHTAIIMOHHBIN ITpoLece

4. OuyucTKa 1 KOHIIECHTPUPOBAaHUE

5. IlonyyeHue KOHEUHOM CyOCTaHIIMH UIIM TOTOBOM JIEKapCTBEHHON (hOpPMBI
52. Unentuduxaruro pekombunantoi JJTHK mMoxHO mpoBecTH ¢ moMonipio:

1. McTounuka Toka




2. DnekrpodopeTnueckoi Kamepsl
3. IlmactuHbl

4. I'pebenku

5. YnerpaduoneToBoi JamMIbl

53.

TexHosorusi, OCHOBaHHas Ha MMMOOWIM3alUM OMOOOBEKTa, YMEHBIIAET
HaJM4Ke B JICKAPCTBEHHOM IIpenapare CiIeIyolux IpUMecei:

1. CnenoBBIX KOJIMYECTB THKENIBIX METAIIJIOB

2. benxos

3. MexaHM4eCKHX YacTHI]

4. OpraHn4yecKux pacTBOpUTENIEH

5. TluporeHHbIX BEIIECTB

54.

Hcnonp3oBanue OakTepuii B KA4ECTBE MPOAYIIEHTOB Oelika M BUTAMUHOB B
(hapMareBTUIECKOM ITPOU3BOJICTBE UMEET ONpEC/ICHHbIC IPEUMYIIECTBa -
3TO:

1. Bbicokast CKOpOCTh peakIii OMOCHHTEe3a OeKa
2. OTHOCHUTEIBHO HECIOKHASA TEXHOJIOTHS
3. BO3MOXXHOCTH HampaBJICHHOIO BO3JCHCTBHS Yepe3 CEJICKIHI0 Ha
XAMHYECKHI COCTaB KJIETOK ISl MIOBBIIIEHUST OMOJIOrHYECKON aKTHBHOCTH
KOHEYHOTO TPOJYKTa
4. TlpuMeHeHHE OTXOAOB MHIIEBBIX M XUMHUYCCKUX IPOU3BOJICTB IS
KYJIBTUBUPOBAHHS

5. BepHo Bce

55.

Onpenenure, B coorBeTcTBUM ¢ TpeboBaHusiMU GMP, kT0 MOXeT ObITh
JTUPEKTOPOM (TJ1aBHBIM HUHKEHEPOM) (apMareBTUYECKOTrO
HPENPUATHSL:

1. MnxKeHep-3KOHOMUCT

2. FOpuct

3. [IpoBuzop

4. Bpau

5. DKOHOMUCT C IOPUANYECKUM 00pa30BaHHEM

56.

BeiGepuTe MeToA cTepUIIM3aluy BO3AyXa IPU NPOBEACHUH (hepMEeHTaLUN:
1. HarpeBanue

2. @uibTpoBaHuE

3. Y®-o6myuenue

4. Pagmanus B MaJIbIX J03ax

5. AHTHOMOTHMYECKUMHM BEIECTBAMH

57.

ITpaBmiia GMP  permaMeHTHPYIOT  HPOU3BOACTBO B OTAEIBHBIX
MOMEUICHUSIX U Ha OT/IeJIbHOM 000pYyIOBaHUU:

1 .bronornyeckux npenaparoB Ha BCEX CTaIUAX Mpolecca

2.TonbKo Ha CTaANM BBIACIEHUS POAYKTA

3. Tompko U1  NpenaparoB,  IMOJYy4YaeMbIX C  HMCIOJIb30BaHHEM
PEKOMOMHAHTHBIX ITAMMOB

4.Baxuun BLK 1 paGoThl ¢ )KMBBIMM MUKPOOPTaHU3MaMHU

5. TpeboBaHue HeaKTyalbHO i1 OMOTEXHOJIOTHYECKUX MPENnaparoB

58.

@depMeHTEpPbI, HCIONb3yeMble B OHMOTEXHOJIOTMYECKOM IPOU3BOJICTBE,
HanOoJee MOIXOAST JJISl IIPOBEICHUS:

1. A3poOHBIX MPOLIECCOB

2. AHa’pOOHBIX TPOIECCOB

3. Kak a3poOHBIX, TaK 1 aHA3POOHBIX

4. IlporieccoB OMOCHHTE3a BTOPUIHBIX META0OIUTOB

5.IIponeccoB MacITaOMpPOBaHUs BhIpAIlMBaHHsI MUKPOOPTaHU3MOB

59.

[Ton crepunm3anueii B OMOTEXHOJIOTHH TTOHUMATOT:

1.BeiieIeHue OaKkTepuil U3 MPUPOJHOTO UCTOUHUKA
Z.yHHqTO)KeHHe MaTOr€HHBIX MUKPOOPraHnu3MoOB

3.yHUYTOXXEHHE BCEX MUKPOOPTraHM3MOB U MX MOKOSIIUXCs opM




4.yHUYTOXXEHUE CIIOP MUKPOOPTaHU3MOB
5.co31aHNE YCIOBHM, MPEMSITCTBYIONINX PA3MHOXKEHHIO MPOTYLIEHTOB

60. | [lognepxkaHue KyiabTypbl IPOAYLIEHTA HA ONPENEICHHON CTaJuM pa3BUTHUS
B XEMOCTaTe OCYILIECTBIISIETCS 3a CUET:
1.PerynupoBanusi CKOpOCTH IOJIa4U MUTATEIBHOMN Cpebl
2.1lonaepkaHusi KOHLEHTPALMM OJHOTO W3 KOMIIOHEHTOB IUTATEJIbHOU
Cpelibl Ha ONPEACIICHHOM YPOBHE
3.MI3MeHeHNs MHTEHCUBHOCTHU NI€PEMELLIMBAHUS
4. N3MeHeHus1 TeMIeparyphbl
5.M3MeHeHus CKOPOCTH IOAAYHU BO3AYyXa
61. | UTo OTHOCHTCS K 3aBEPIIAIONICH CTaIUU B OOIIEH TEXHOJIOTHUECKOM CXeMe
IIPOU3BOJICTBA JIEKAPCTBEHHBIX CPEICTB:
1.IlonroToBka noceBHOro Marepuasia Uiy HHOKY/IATa
2.1TonroroBKa NUTATEILHON CPEIIbI
3.®epMeHTalMOHHBIN MPOIIECC
4.04KCTKa U KOHLIECHTPUPOBAHUE
5.Iloxy4yeHne KOHEYHOH CyOCTaHIIMU WITM TOTOBOM JIEKAPCTBEHHOM (HhOpMBI
62. Ko Bropoli craguu B LeNu peakuui IOJTYKOJIMYECTBEHHOTO METoaa
JKCIIpecc-aHain3a Ha Oymare (MHOTOCJIOWHBIE IIEJUTIONIO3HBIE IOJIOCKH)
[IpU ONpeesieHnd Teo(OUIMHA OTHOCUTCS:
1.Peakuus nepokcuia BOJOpoJa ¢ EPOKCUIA30i U JOHOPOM MPOTOHOB
2.Ilpucoenunenue koHwptorata ¢ DAJ[ K DIIIOKO30-OKCHAa3e ¢
NOCTIeTYIOIIEeH aKTUBAIel ee 1 00pa3oBaHUEM IIEPOKCHIA BOIOPOIA
3.BoitecHenne konbtorata (teopuinH-DAJ]) u3 KOMILIEKCa €ro ¢
AQHTHUTEIaMHU CBOOOIHBIM TEO(DUILITHHOM
4. I3MepeHne MHTEHCUBHOCTH OKPALIMBaHUS
5. I3Mepenue ynenbHON aKTHBHOCTH KOMILIEKCA
63. Uro OTHOCUTCS K Ha4YallbHOM CTaauu B OOIIEH TEXHONOTHYECKOH cxeme
IIPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEICTB:
1. [ToaroroBka MOCEBHOr0 Marepuaia Wik HHOKYIATA
2. I[loaroToBka NUTaTENBLHOMN Cpeibl
3. @epMEHTAIMOHHBIN ITpoLece
4. OuyncTKa ¥ KOHIIEHTPUPOBAaHUE
5. IlonyyeHue KOHEUHOM CyOCTaHIIMM UM TOTOBOM JIEKapCTBEHHON (hOpPMBI
64. | C mo3uuuMum JOUHAMHUKU pPOCTa MPOJYLIEHTOB JEKAapCTBEHHBIX CPEICTB
JaTeHTHas ¢aza — 3To:
1. Anantanust KyIbTypbl K HOBBIM YCJIOBUSM, 3aMETHOTO POCTa KYJIBTYpPBI
HET
2. BeicTpoe HakomieHne 6MoMacchl U MPOAYKTOB MeTaboIM3Ma
3. Ilpupoct OnomMacchl KOMIIEHCHPYETCSI CKOPOCTbIO THOEIM M JIM3HCa
KJIETOK
4. CkopocTh pocTa KyIbTYpbl CHMYKA€TCSI B CBSI3M C HAKOIUIEHUEM
TOKCHYHBIX IIPOJYKTOB METAa00IM3Ma U PaCXOA0M MUTATEIbHBIX BELIECTB
5.ITonHOeE HcTOLIEHHE CyOCTparTa, CKOPOCTh IPUPOCTa OMOMAcChl HyJeBast
65. HazoBute, 4TO NpeacTaBisieT TPEThIO CTAAMIO IO TEXHOJIOTHYECKON CXeMe
IIPOU3BOACTBA JIEKAPCTBEHHBIX CPEICTB:
1. [TonroroBka MOCEBHOro MaTepuaia Uil HHOKYJISATa
2. IloaroroBka NUTaTeIbHOMN CPEJIbI
3. ®epMeHTAMOHHBIN MPOLIECC
4. OuncTKa ¥ KOHLIEHTPUPOBAaHUE
5. IlomyyeHne KOHEUHOM CyOCTaHIIMM UJIM TOTOBOW JIeKapCTBEHHOM (pOpMBbI
66. | B cxeme OMOTEXHOJIOTHYECKOTO INPOU3BOJCTBA JIEKAPCTBEHHBIX CPENICTB

BTOpasi CTaIus BKIIIOYAET IIPOLECC:
1.ITonroTOBKM NOCEBHOIO MaTepuala WM HHOKYIATA




2.11oAroToBKM MUTATEIBHON CPEIbI

3.depMeHTaMOHHBIN MPOLIECC

4.0O4uCTKY U KOHIEHTPUPOBAHHUS

S5.I1onyyenus KOHEUHON CyOCTaHIIMU UM TOTOBOM JICKAPCTBEHHOUN (OPMBI

67. [Tpu renb-punbTpanyy MoCaIeAHUMHU THOUPYIOTCS:
1. HuzkoMmosekymsipHble COSAMHEHUS
2. KpynHbie OeaKku U MEJTKHUE METITH b
3. Tonbko KpymHBIE OCJIKH
4. ToabKO MEJIKUE IIENTUIBI
5. BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

68. | YkaxxuTe NepBYyIO CTA/IUIO B LIENHU PEAKIUI MOIYKOJIMYECTBEHHOIO METO/1a
JKCIIpecc-aHaM3a Ha Oymare (MHOTOCIIOWHBIC IIEJUTFOJIO3HBIC MOJOCKH)
IIPU ONpPEEIIEHNU TeO(QUUINHA — 3TO:
1. Peakius nepokcua BoJOpoia ¢ NEPOKCHIA30M U IOHOPOM MPOTOHOB
2. [Ilpucoenunenue konbtorata ¢ @DAJ[ K DIOKO30-OKCHAa3e C
TIOCJICAYIOIIEH aKTHBAIMCH ee M 00pa3oBaHUEM TIEPOKCUIA BOIOPO/Ia
3. BrobitecHenne konbtorara (teopuinH-DAJ[) U3 KoMIIekca C
AHTHUTEJIAMU CBOOOTHBIM TEOPHILTHHOM
4. I3MepeHne HHTEHCUBHOCTH OKPALIMBaHUS
5. I3Mepenue ynenbHON aKTHBHOCTH KOMILIEKCA

69. | Onpenenure, KakuM METOAOM aHaju3a OCYIIECTBISETCS KOHTPOJb
KOHIICHTPAIINH KU3HECITOCOOHBIX KIIETOK:
1. Konopumerpuyecku U 1noicyeToM BBIPOCIIUX KOJIOHUI
2.KucnoTHO-OCHOBHBIM TUTPOBAHUEM U MOICYETOM BBHIPOCIIUX KOJIOHUI
3.OKUCAUTENBHO-BOCCTAHOBUTENIBHBIM ~ TUTPOBAaHUEM M IOJCYETOM
BBIPOCIINX KOJIOHUI
4.0caguTenbHbIM TUTPOBAHUEM U MTOJICYETOM BBIPOCIIUX KOJOHUI
5.BepHo Bce

70. | Ykaxxute MeTOHA ONPENCICHHUs] TUTPYEMOM KHUCIOTHOCTH KYIbTYpaJbHOU
Cpenpbl:
1. KucnotHo-ocHOBHOE TUTPOBaHUE
2. OKUCIUTENHHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE
3. KomruiekcoHOMeTpru4ecKkoe TUTPOBAaHUE
4. TloTeHIIMOMETPUIECKOE TUTPOBAHUE
5. BepHo Bce

71. K npeumymectBam mMeMmOpaH, UCIIOJNB3yeMbIX B  OHOTEXHOJOTHUH,
OTHOCHTCS:
1.0OuncTKa ¥ KOHIIEHTPUPOBAHHUE MPOUCXOTUT 0€3 M3MEHEHHS arperaTHoro
COCTOSIHMSI JIEKAPCTBEHHBIX COEIMHEHUI
2.KoHEuHBI TMPOMYKT HE TOJIBEPraeTcsi TEIUIOBBIM U XUMHUYECKUM
BO3JICVCTBUSIM
3.MexaHn4ecKkoe M THAPOJINHAMHYECKOE BO3ICUCTBHE HA OMOJOTHYECKHI
MaTepual HE3HAYUTEIbHO
4. ObecrieueHre TEPMETUYHOCTH M aCETITUKH
5. BepHo Bce

72. | Yto mpencTaBiseT 3aKIIOYUTENbHas (MOCHeHss) CTaausl B e peakuuit

MONYKOIMYECTBEHHOTO ~ METOJa  JKCIIpecc-aHanm3a  Ha  Oymare
(MHOTOCJIOMHBIE TIEJUTIONIO3HBIE TIOJIOCKH) TIPY OTIPEIeTICHUU TeOPUIUTUHA —
3TO:

1. Peakius nepokcuaa BOIOPOa ¢ MEPOKCHIA30M U JOHOPOM MTPOTOHOB

2. Ilpucoenunenune xonptorara ¢ @DAJ[ K DIIOKO30-OKCHIA3e C
MoCIeAYIOIEeH akTUBaIel ee 1 00pa30BaHUEM MEPOKCHIA BOIOPO/Ia

3. BroiTtecHenue konbptorara (teopmmmuH-OAJl) U3 KOMILIEKCa €ro C
aHTUTEJIAaMHU CBOOOIHBIM T€O(DUIITHHOM

4. I3MepeHne NHTEHCUBHOCTH OKPAITBAHHUS




5. I3MepeHue ynenbHON akTHBHOCTH KOMILIEKCA

73.

[Ipu obpamenHo-¢pa3zoBoii xpoMarorpaduu, Ha30BUTE MOIBIKHYIO (asy,
UCTIONB3YEMYIO B 3TOM CITydae:

1.ITonstpHas ¥ rpaAMEHT C TOHWKEHUEM TOJIIPHOCTH

2.HemnonsipHast ¥ TpaJiMEHT C TIOHWKXEHUEM TTOJIIPHOCTH

3.I1onstpHas ¥ TPAaJAUEHT C TOBBIIICHHUEM MOJSIPHOCTH

4.HemonspHas ¥ TpaJyieHT C TOBBIIICHUEM TOJISIPHOCTH

5.BepHo Bce

74.

TBepnodaszHas sKCTpaKkIys 03BOJISET:
1.Otaenuth ocaiok OT CylepHaTaHTa
2.Pa3znenuTh BelecTBa N0 MOJIEKYIIIPHBIM Maccam
3.CKOHLIEHTPUPOBATh OEIKOBBIN PACTBOP
3.0cBOOOIUTHCS OT IpUMECei

4.BepHo Bce

75.

[Tpu renb-(huUabTpanuu MePBLIMHA OYyT ITFOMPOBATHCS:
1 .kpyrHBIE OSIKU ¥ MEITKHUE TICTITHIBI

2.TOJILKO KPYITHbIC OCTIKU

3.TONBKO MEJIKHE MENTUIBI

4.BBICOKOMOJICKYIISIPHBIC COCITMHCHHUS

5. HU3KOMOJICKYIISIPHBIC COCTMHEHUS

76.

HazoBuTe ycinoBUs MOBBIIIEHUS KaueCcTBa (PUIBTPALIMA B OMOCHHTE3E:
1. OO6paboTKa KyJaBTYypaTbHOM KUIKOCTH ICKTPOIUTAMU

2. TernoBast KOAryssus

3. @uIbTpYIOLIME HAIOJHUTENIN

4. KucnotHas Koarymsius

5. BepHo Bce

77.

OuKcTKa JKUJKAX ~ OTXOJOB  OHMOTEXHOJOTHMYECKOr0  IPOHM3BOJCTBA
I/ICHOJ'H)SyeT 6I/IOIICHO3 ((aKTHBHBIﬁ uimn, B COCTaB KOTOpOFO BXOIOAT
MUKPOOPTaHU3MBI:

1.Pseudomonas

2.Bacillus

3.Bacterium, Pseudomonas, Bacillus

4 Bacterium, Pseudomonas

5.Bacterium, Bacillus

78.

B kakoil 30He UHMCTBIX TIOMEUICHHH JIOMKEH  OCYIIECTBISATHCS
ACENTHYCCKUI Pa3IuB MHBEKIIMOHHBIX OMOTEXHOJIOTHICCKUX MPENapaToB:
1.B 30ne THITA A

2.B 30ne Tina B

3.B 30ne Tuma C

4.B 30ne tuna D

5.B Gokce Onoaornueckoi 0€30macHOCTH

79.

[Ipu TypOMIOCTATHYECKOM pEXHUME KYIBTUBHPOBAHHS O KOHIIEHTPAITUH
KJIETOK MTPOAYLIEHTA CYIAT TO:

1. CxopocTtu oTpebiieHHs KUCI0po/ia

2. IHTEHCUBHOCTH BbIICJIEHUSI YITIEKUCIIOTO ras3a

3. IHTEeHCUBHOCTH TEIJIOBLIACICHUS

4. MyTHOCTH BBIXOJIAILETO MOTOKA KYJIBTYpPaIbHOM KHJIKOCTH

5. I3MeHeHUI0 pH KyJAbTYPAIBHON KUJKOCTH

80.

PerponnrubupoBanue  KOHEYHBIM  NPOAYKTOM  IpU  OHMOCHHTE3e
OHMOJIOTHYECKH aKTUBHBIX BEIIECTB — ATO:

[TogaBnenne Ha4aIbHOTO (pepMEHTA B METAOOIUYECKOH LIeTTH
[TonaBnenue mocaeaHero pepMeHTa B METAOOTMIECKOM IIeTTH
[TogaBnenue Bcex (epMEHTOB B METAOOIUYECKOI LIenH

AKTuBH3a1Ms PEPMEHTOB B META00OIM3ME KIIETOK

[Ipononramus OuocuHTE3A.

Nk W=




81.

VYkaxure GUOPUHONUTHUECKUN (hepPMEHT MUKPOOMOJIOTHYECKOTO CHHTE3A,
3¢ peKTUBHBIN TTPH JICYCHUH TPOMOO30B:

1. CrpenTokuHasa
2. o-aMuiaza
3. Conuzum
4. T'anakTo3ngasa
5. Tpuncun
82. | YKkaxkuTe OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE OMOKATAIN3aTOPBI:
1. Okcupenykrassl
2. Tpancdepaszbl
3. I'mapona3zbl
4. JInassl
5. N3omepassl.
83. VYkakuTe OMoKaTaJM3aTophl MPOIecca THAPOIIN3a;
1. Okcupenykrassl
2. Tpancdepasbl
3. I'mapona3zbl
4. Jluassl
5. N3omepassl
84. | MynbTuhEpMEHTHBIN KOMIUIEKC COCTOUT M3:
1. depMEHTOB, KaTaJM3UPYIOIIUX CHUHTE3 MEPBUYHOTO WM BTOPUYHOIO
MeTabonura
2. @epMEeHTHBIX OEJIKOB, BBIACIAEMBIX M3 KJIETKH IMYTEM AKCTPAKIUHU U
OCAXKICHUS
3. ®epMEeHTOB KJIETOYHOW MEMOpaHBbI
4. DK30-U SHIOIPOTEA3
5. Tpancnentunas
85. | IlennumnMHaLMIa3a UCIOIb3YETCs IpU:
1. ITomyuyeHuu NOTYCUHTETUYECKUX EHUIIMIUIMHOB
2. IlpoBepke 3aBOJCKUX CEpUI MEHULWIIJIMHA Ha CTEPUIIBHOCTD
3. Ouenke >(QQPEKTUBHOCTH  TMEHULUWUIMHOBBIX  CTPYKTYp  IPOTHUB
PE3UCTEHTHBIX OaKTepHii
4. CHATUM aJUIEprUYECKUX peaKkUi Ha NeHUIWUIHH
5. CHATHH NUPOTEHHBIX PEAKIUI
86. | depMeHT, OTBEHalOIUMH 3a YCTOMYMBOCTh IATOTEHHBIX OakTepuil K
NEHULWIIMHAM:
1. B-nmakramasa
2. CrpenTokuHasa
3. Ypeasa
4. B-rajakro3umaza
5. IlennminuHanuiasa
87. | K cnemuduyecknm OenkaM-hepMeHTaM OTHOCSITCS:
1. I'maponassl
2. OxcupenyKrassl
3. Tpaucdepasb
4. JInassl
5. BepHo Bce
88. | Pubo3umel — 370!
1. KoMmoHeHTHI ppubocom
2. ®epMEHTHI- HYKIEOIPOTEUBI
3. depMeHTHI, OCYLIECTBISIONINE CHHTE3 U TPEBpaLeHNs pUO03bI
4. Crneuuduueckue wmonekyasl PHK, oOmagatomme karaiutudeckon
AKTUBHOCTBIO 110 OTHOLIEHHUIO K IPYTMM MOJIEKYJIaM PHK
5. ®epmenTsl kogupyronme cuare3 PHK
89. DepMeHT, pacHICIUSIIOIUNA KpaxMal [0 DIIOKO3bl, HCIIOIb3YEMbIH IIPU




JICYEHUH TTOKETYITOYHON KEJIE3bI:
Ammniiasa

Conuzum

Teppunutra

CrpenTokuHasa

. beraranakro3unaza

Do

90.

Tpe60BaHI/I${ K epMEeHTaM-MapKepaMm:

1. BbicOkast akTUBHOCTb U CTaOMIBHOCTD

2. Ilpocrora MeToa onpeeseHus cyocTpara Wi IpoayKTa

3. CoxpaHeHHE aKTUBHOCTH U CTa0MIIBHOCTHU TPU MOIU(UKAIIIH
4. BpIcOKasi 4yBCTBUTEIBHOCTh

5. BepHo Bce

91.

Jlunonutrueckuii epMEHT, THAPOIUIYIOMIUN KUPBI, TPUMEHSIEMBIA TPU
XPOHUYECKUX 3200JIEBAHUSX JKEITYJOYHO-KHUIIIEIHOTO TPAKTA!

1. Conuzum

2. Amunasa

3. Teppwiutun

4. CtpenTokuHaza

5. beraramakro3nmasa

92.

DepMeHT NEHUITWUIMHALINIIA3a KaTaIu3upyeT:

1. Pacmiemnienue 0eTagakTaMHOTO KOJIbLA

2. Pacmerienue THA30JIUIMHOBOIO KOJIBIIA

3. OrmerieHue OOKOBOTO pauKaia IpH Ce

4. JleMeTHIIMPOBAHUE THAZO0JIMIUHOBOTO KOJIbIIA
5. MeTunupoBaHHe THA30JUIMHOBOTO KOJIbIIA

93.

Yo oTJIIn4yacT XUMHNYECKOC IIPOU3BOACTBO AMUHOKHCJIOT oT
MUKPOOHOIOTUYECKOTO?

1. UcxoaHoe cbipbe

2. Temneparypa, BpeMs Ipolecca

3. Iomyuyenue panemaron

4. JToporocrosimne KaTaJau3aropbl

5. Bepno Bce

94.

JIns1 KakuX JeKapCTBEHHBIX CPEACTB HA OCHOBE aMUHOKUCIOT XUMHYECKUI
CUHTE3 SBJsIETCs 00Jiee palliOHAIbHBIM, YeM MUKPOOHOIOTMUECKHI:

1. Jletinuu

2. Uzoneiinun
3. I'munun

4. denualaHuH
5. JIuzun

95.

Boibepute  6M000BEKT AJii  OMOTEXHOJIOIMUYECKOTO0  MPOM3BOJCTBA
TPEOHHUHA!

Bacillus subtilis

Escherichia coli

Corynebacterium glutamicum

Xanthomonas sp.

. Pseudomonas sp.

N

96.

BBI6epI/ITe O0MO00BEKT /111 OMOTEXHOIOTUYECKOTO MPOU3BO/ICTBA JIN3HHA:
1. Bacillus subtilis

2. Escherichia coli

3. Corynebacterium glutamicum

4. Xanthomonas sp.

5. Pseudomonas sp.

97.

VKaXuTe peryasTOpHbIM 3JIEMEHT, BOCIPHUHUMAIONIMKA CUTHAJI OOpaTHOMN
CBSI3M B CJIy4ae MpOsBIEHUS MEXaHU3Ma PETPOUHIMOUPOBAHHUS:
1. ITpomorop




2. NudopmarnonHast pHK
3. CTpyKTypHBIE OCITKHI
4. Attenyarop

5. Benok-penpeccop

98.

[TpyunHa BKJIIOYEHHUS MEXaHHU3Ma PEry/siuu OUOCHMHTE3a aMUHOKHUCIIOT
penpeccuu B kietke Escherichia coli:

1. Hanuuume n36pITOYHOrO KOJIMYECTBA TPEOHUHA B KIIETKE

2. TlpeBparienue 4yacTv TPEOHUHA B U30JICHIIUH

3. Hakomnuienue TpeoHrHa U U30JIeMIIMHA OJHOBPEMEHHO

4. B3aumojaeicTBUE TPEOHUHA C aTTEHyaTrOpoM M TEepPMHUHAIMs Ipoilecca
TpaHCKpHUIIHK OeKka hepMeHTa

5. BepHo Bce

99.

MakcuManbHO BBICOKAsi CKOPOCTb CUHTE3a JIM3UHA JOCTUTAETCS:

1. HapymieHneM MOJIEKY/ISPHBIX MEXAHHU3MOB pETYISIMA OMOCHHTE3a
KJIETKH

2. OnTuManbHBIMU YCIOBUSIMU BbIPALLIMBAaHUS OMOMACChI

3. JIpo6Hoil nomauel M NOAJEpKAHMEM KOHLEHTPALUU HCTOUYHUKOB
yriiepoaa, aMMOHUIHOTO a30Ta, MUHEPAJIBHBIX COJIEH, pOCTOBBIX (PaKTOPOB
B TIpolecce pepMeHTaLUuU

4. pH-crarupoBanueM B npolecce pepMeHTauu

5. BepHo Bce

100.

B npoiiecce dbepmeHTanUN npu MIPOU3BOJICTBE TPEOHUHA
OMOTEXHOJIOTHYECKUM METOJIOM HE0OXOIUMO MOIIEPKUBATh ONTUMAJIbHBIC
3HaueHus pH cpenpl, 4To J1enmaeTcsi ¢ MOMOIIBIO:

1. AMMmuaka

2. AMMMaYHON BOJIBI

3. YrmeBonos

4. CMechl0 aMMHUAYHOM BOZBI U YTJIEBOOB
5. CMmechl0 aMMHaKa U yriieBOJOB

101.

®epmenTanuss B 3(PPEKTUBHOM IPOU3BOJACTBE AMUHOKUCIOT JOJKHA
IIPOBOJIUTHCS B YCIIOBHSIX:

1. loGaBieHus mpeaecTBEeHHUKOB

2. VlHTEeHCUBHOU a’paliuu

3. AKTUBHOTO NepeMelnBaHus

4. IpoOHOM moJauyu KOMIIOHEHTOB MUTATENLHOM CpeIbl

5. Bepno Bce

102.

CuHTe3 1eneBoi aMUHOKHUCIIOTBI MOKET NPEKPATUTHCS U3-3a BO3JAEHCTBUSA
Ha MPOJYLIEHT:

Tokcnyecknx MeTaboIMTOB OMOCHHTE3a B KIIETKE

N3menenueM kucinotHocTH cpensl (pH)

OTcyTCTBHEM POCTOBBIX (PAKTOPOB

HenocrarouHocThIO adpanuu npouecca

BepHo Bce

Nk W=

103.

B 1OpOMBINUIEHHOCTH aMUHOYKCYCHYIO KHCIOTY (TJIMIWH) TONy4YaroT
METOIOM:

1. XuMHUYEeCKUM

2. buonornyeckum

3. XHWMUKO-3H3UMaTHUCCKUM

4. MukpoOHOIOTHIECKUM

5. Bepno Bce

104.

PaGounii ki GpepMeHTany aMHHOKHUCIIOT 3aBUCHUT OT:
1. Ot «(poHOBOI1» KOHIIEHTpAIlUX UCTOYHUKOB YIIIeposa
2. IIponyKTUBHOCTH OMOMACCHI

3. Mcnonp3oBanus cyocrpara




4. Hanmuuus B cpeie TOKCHYECKUX METa0OIUTOB
5. Bepno Bce

105.

B cnyyae GmocuHTe3a Kakoi aMMHOKHUCIIOTHI MPOIECC UMEET 2-X (a3HbIi
Xapakrep:

TpeonuHna

Banuna

JInzuna

H3zometinnua

. Bepno Bce

N

106.

B npowmblinuieHHOM cuHTe3e |-acKOpOMHOBOM KHCJIOTHI C IOMOIIBIO
OaxTepuil OCYIIECTBISAIOT IPEBPALLCHHE:

1. D-copburona B L-cop6o3y

2. D-tiroxo3sl B D-copbuTon

3. L-cop06035bI B 2-KeTO-L-TyTOHOBYIO KHCIIOTY

4. 2-xeTo-L-TynoHOBOM KUCIOTHI B L-aCKOPOMHOBYIO KHCIIOTY

5. I'moko3bl BO GpyKTO3Y

107.

Kakoil u3 mpeacTaBIE€HHBIX HHUXKE IpenaparoB Ha OCHOBE aMHUHOKHCIIOT
MIPUMEHSETCS B TEPANlMK HEPBHBIX U MICUXUYECKUX 3a00JICBaHUI:

. I'myramun

. Hucreun

. Metnonun

. I'mnnun

. Hepebponuzun

DN AW N =

108.

Kakoli mpemapar Ha OCHOBE aMUHOKHUCIIOT UCIOJIB3YeTCs KaK PEryisTop
MIPOLIECCOB pereHepali B roOJJOBHOM MO3Te (MHCYJIBT, UIIEMHUS):

1. ucrenn

2. Metnonun

3. I'muun

4. Uepebponuzux
5. Ananun

109.

UTo M3 HUXKE NPECTAaBICHHOIO MOXXHO OTHECTH K KOCMOLIEBTHYECKHUM
npernaparaM Ha OCHOBE aMHUHOKHUCIIOT:

I'mnun

Metnonun

OMOpuobIacT

Pymanon

PaBepon

Nk W=

110.

JlexapcTBeHHBIN TpenapaT Ha OCHOBE AMUHOKHCIOT, PEryIHpPYIOLIUl
MeTabO0JIMYECKUE TPOIECCHl B TOJIOBHOM MO3TE:

. I'munyna

. I'myramun

. MeTuonun

. Hucreun

. llepeOponu3un

DN AW N =

I11.

Bribeputre nambonee memieBbIi W JAOCTYNHBIM HMCTOYHHK W3 Kjacca
(UTOCTEPUHOB TSI TPOU3BOACTBA CTEPOUIHBIX TOPMOHOB Kak JIC:

1. Jluocrenun

2. Comaconus

3. Crurmacrepux

4. CutocrepuH

5. DprocrepuH

112.

VYkaxute, kakue JIC MoxHO momyuuTh U3 aHapocteHauona (AJl) c
MTOMOIIBI0 XUMHYECKUX MOAN(DUKAIIHIN:
1. TectocTepon




2. MertunrtecrocTepoH
3. OxcumnporecTepoH
4. CnupoHOJAKTOH

5. Bepno Bce

113.

B MeauuMHCKON MpakTUKE CTEPOUIIHBIE TOPMOHBI MPHUMEHSIOTCS B
Ka4eCTBE JIEKAPCTBEHHBIX CPEACTB OMOTEXHOJIOTMYECKOTO IMPOU3BOICTBA
Kak:

1. IIpoTuBOBOCTANUTENIbHbBIC

2. Jlnyperuueckue

3. Anabonuueckue

4. IIpoTuBOpaKoBbIe

5. BepHo Bce

114.

OO0mieit yepToli BceX MPOIECCOB MHUKPOOHMOIOTHYECKOM TpaHChHOpMAIHU
SIBJISICTCSI:

1. VYBenuueHue MOJEKYJIIPHOM MacChl BEIIECTBA

2. AKTUBaNUs MOJEKYI

3. V3meHeHue MOJIEKYIIIpHOM CTPYKTYpPbI BELIECTB

4. Cunre3 Mosekyn «de novoy

5. Peaknuu koMIuiekcooOpa3oBaHUs

115.

OTMuuTeNnsHON 0COOEHHOCTHIO KOPTUKOCTEPOUIOB SIBIISICTCSI:

Hanuuue xuciaopoaHoi rpymisl y 3-ro yIiiepogHOTo aToMa

Hanuuue kucnoponnoii rpynmnsl y 11-ro yrepoanoro aroma npu C-17
Hanuuue nBoiinol cBsa3u mexay aromamu C-4 u C-5

Hanuuue nBoitHol cBsizu mexay aromamu C-5 u C-6

. Hannuwme runpokcrszamenieHHON alneTiiibHOM rpynnsl mpu C-17

N

116.

@®apMakoJOrM4YeCKyl0 aKTHUBHOCTb JUIsl  OOJBIIMHCTBA  CTEPOUIHBIX
TOPMOHOB OOYCJIOBJIMBAeT HPUCYTCTBHE TUAPOKCUIBHBIX TPYNIl B SApe
UKJIONEHTaHNIePruApOEeHAHTPEHA B CIEAYIOIIUX MTOJIOKECHU X

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

2. C3

3. C-3,C-11, C-16

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

5. C-3,C-11

117.

BeiGepute  MHKpOOMOJOrMYECKYl0  TpaHcopMalMio C  yKazaHHEM
NPUMEHSIEMOTO MHUKPOOpPTaHW3Ma M COOTBETCTBYIOIEH (pepMEHTATHBHOM
pEaKIMM, eclid CyOCTpaToM SBJSIETCS MPOrecTepPOH, a MPOoAyKToM — 11-o-
THJIPOKCUITPOTECTEPOH:

Rhizopus nigricans, 11-o-ruapoxcuiimpoBanne

Culvalaria lunata, 11-B-rugpokcunupoBaHue

Streptomyces roseochromogenus, 16-0-TUIAPOKCUINPOBAHHE
Arthrobacter simplex, 1,2-neruapupoBanue

. Mycobacterium vaca, okuciieHie O0KOBOH I11eTTH CTepHUHA

N

118.

Bribepure  MUKpOOMONIOTHYECKYIO  TpaHCHOPMAIMIO C  yKa3aHHEM
NPUMEHSEMOT0 MHUKPOOpPIaHW3Ma U COOTBETCTBYIOIEH (pepMEHTAaTHBHOM
peakuuu, eciu cyOcTparoMm sBisercd BemectBo S PeiixmireiiHa, a
IIPOAYKTOM — TUAPOKOPTU30H:

Rhizopus nigricans, 11-o-ruapoxcuimpoBanne

Mycobacterium vaca, okucieHue O0OKOBOHU IeNH CTepHHA

Streptomyces roseochromogenus, 16-0-TUIAPOKCUINPOBAHHE

Culvalaria lunata, 11-B-ruapokcunupoBanue

. Arthrobacter simplex, 1,2-neruapupoBanue

DR

119.

BLI6epPITe MHUKPOOHOJIOTUYECKYI0  TpaHC(hOpMaIuio C  yKa3aHUEM
MPUMEHSIEMOT0 MHKPOOPTaHW3Ma U COOTBETCTBYIOIIECH (hepMEHTATUBHOM
peakiuu, eciau cyocTparoM sBisieTcs 9-o-(hTOpKOPTU30I, a TPOLYKTOM —
9-a-htop-16-0-THIPOKCHKOPTH3OII:




Rhizopus nigricans, 11-o-rugpokcunupoBanue

Culvalaria lunata, 11-B-ruapokcuaupoBanue

Streptomyces roseochromogenus, 16-0-rupoOKCHINPOBAHUE
Arthrobacter simplex, 1,2-nerunpupoBanue

. Mycobacterium vaca, okucieHue 60KOBOM 1IeNu CTepruHa

N

120.

B516ep1/1Te MUKpPOOUOIIOTHYECKY0 ~ TpaHchopMmamuio ¢ yKazaHUEM
MPUMEHSIEMOr0 MHUKPOOpPraHM3Ma U COOTBETCTBYIOIIEH (hepMEHTATUBHOM
peaKIyM, €CIu CyOCTpaToM SBISETCS THUAPOKOPTH30H, a IMPOIYKTOM —
MPETHU30JIOH:

Rhizopus nigricans, 11-o-rugpokcunupoBanue

Culvalaria lunata, 11-B-runpoxcuiupoBanue

Streptomyces roseochromogenus, 16-0-rupoKCHINPOBaAHUE
Arthrobacter simplex, 1,2-nerunpupoBanue

Mycobacterium vaca, oKucjaeHue O0OKOBOM IeH CTeprHa

Nk v =

121.

Breibepute  MUKpOOMONOTMYECKYHO  TpaHcpopMmamuio C  yKazaHUEM
NPUMEHSIEMOT0 MHUKPOOPIaHW3Ma M COOTBETCTBYIOIEH (pepMEHTATUBHOM
peaKIMH, €CIH CyOCTparoM SBIISECTCS [3- CHTOCTEPHH, a IMPOAYKTOM —
AHJIPOCTEH/IMOH WJIA aHIPOCTAUCHINOH:

1. Rhizopus nigricans, 11-o-ruapokcunnpoBanme

2. Culvalaria lunata, 11-B-ruapokcunupoBanue

3. Streptomyces roseochromogenus, 16-0-THIPOKCHITHPOBAHKE

4. Arthrobacter simplex, 1,2-neruapupoBanue

5. Mycobacterium vaca, okucieHne OOKOBOH IeTH CTEPHHA

122.

Beinenenne mpomykra TpaHchOpManUH THIAPOKOPTU30HA COCTOHMT B
MOCTIEIOBATENbHBIX CTAHIX:

Ouncrka, pUIBTPOBAHHE, SKCTPAKIIMSL, Cenapamus

Cenaparnusi, SKCTpakuus, GUILTPOBaHUE, OUMCTKA

OKCTpaklus, cenapanus, GUIbTpOBaHUE, OUHCTKA

OunsTpoBaHue, cenapars, SKCTPAKIUs, OYUCTKA

Cenapanusi, 5KCTpaKILIKs, OYUCTKA

Nk v

123.

Haubonee nepcrieKTUBHBIM HaNpaBICHUEM JJIsl CHU)KEHUSI c€0E€CTONMMOCTHU
¥ TOBBIIICHNS KauecTBa LIEJIEBOT0 MPOAYKTa B OMOKaTaIN3e SIBIISETCS:

1. Xumuueckue Mmoaudukanum cyocrpara

[ToBbIIIeHNE CENEKTUBHOCTH MUKPOOpIraHu3Ma-TpaHcpopmaropa
I1oBbIIIEHNE PACTBOPUMOCTH CTEPHHOB

WNHaynurpoBaHue pacTylen KyJIbTYphI

. ImMmMoOunm3anus ®UBBIX KJIETOK MUKpOOpPraHu3Ma-Tpanchopmaropa

G W

124.

VYBenuueHue BBIXOA IIEJIEBOTO MPOAYKTa TMpH OuoTpaHchopMaiun
CTEpOMUIOB JOCTUTAETCS MPU:

1. VYBenuueHuu KOHIIEHTPALIUH CTEPOUTHOTO cyoctpara B
dbepMeHTaIMOHHOW cpefie

2. VYBeNMYEHHH UHTEHCUBHOCTHU NE€pPEeMEIINBaHUS

3. VBenu4eHMH MHTEHCUBHOCTH aj’paliy

4. TloBblllieHUH TeMIEPATyphl (hepMeHTAINH

5. VcknroueHnn MUKPOOHON KOHTaMUHAITUI

125.

OCHOBHOE MPEUMYLIECTBO (HhepMEHTAaTUBHOW OMOKOHBEPCHU CTEPOUJIOB
nepes XuMU4YecKon TpaHcpopmale CoCTouT B:

1. M36uparenbHOCTH BO3JCHCTBUS Ha OIpeJeNeHHbIE (YHKIMOHAIbHbIE
IpyNIbl CTEpOUIa

2. JlocTynmHOCTH peareHToB

3. CokpallleHuH1 BPEMEHH TpoIiecca

4. Tlony4yeHn TPUHIUNHNAIBHO HOBBIX COCTMHEHUI

5. CuHre3se 11e1eBOro Npoaykra «de novoy

126.

KannycHble KynbpTypbl HYyKat0TCsl B OCBELIEHUU JUIS:
1. JIns oOpa3oBaHus BTOPHYHBIX METa0OINTOB




2. s OCYUIECTBICHHUS B KIIETKAX MPOIECCOB (DOTOCHHTE3A

3. ;s oCyIIeCTBICHUS MTPOIIECCOB KIETOUHOU nudepeHnmanm
4. JIyisi MHALIMAIIIY TIPOTIECCOB JIEICHUS KIIETOK

5. Jlnst vHUIManuym npoueccoB MopdoreHesa

127.

[TutarenbHble cpeAbl A KYJABTYP PACTUTENbHBIX KIETOK OTIMYAIOTCS OT
MUTATENbHBIX Cpel Ui MHKPOOPTAaHM3MOB M COMAaTHYECKHUX KIIETOK
00s13aTeIbHBIM HATUYUEM:

1. VYreBonos

2. ®UTOrOpMOHOB

3. Coenunenuii azora u ocdopa

4. CpIBOPOTKH U3 YIMOPHOHOB TEJIAT

5. ButamuHoB

128.

PactutennHas KIeTKa OTINYAETCS OT COMAaTHYECKOH TONBKO:

1. JAUTeNbHOCTHIO KU3HEHHOTO IIUKIIa, CTPOCHHEM U COCTaBOM
KJICTOYHOM CTEHKH, pa3MepamMu, HATMYUEM BaKyOJIH

2. JJuTenbHOCTHIO KU3HEHHOTO 1IUKJIA, CTPOCHUEM B COCTaBOM
KJIETOYHOH CTEHKHU

3. PasMepamu, HaaM4rueM BakyoJlu

4. CTpoeHHEM U COCTAaBOM KJIETOUHOU CTEHKH

5. Hanmuuewm Bakyonu

129.

Bricokast cTaOMIBHOCTS IPOTOILIACTOB IOCTUTACTCS MTPHU XPAHEHUU:
1. B runepronunyeckoi cpene

2. B xonone

3. B cpene ¢ nobaBieHHEM aHTHOKCHIAHTOB

4. B aHa3pOOHBIX YCIOBUAX

5. B cpene nonuatunennukodis (1191)

130.

Yro oTMyaeT pacTUTEIbHbIE KIETKU OT KJIETOK MUKPOOPTaHU3MOB:

1. Pa3mepsl kieTku

2. Hanuuwne Bakyosn

3. B CyCHEH3MOHHBIX KYNBTYpax KJIETKH HMMEIOT arperarsl pa3ndHbIX
pa3MepoB

4. Hanuuue 1emoiao3H0i 000I0YKN

5. BepHo Bce

131.

TOTUIOTEHTHOCTh PACTUTEIBHON KIIETKH — 3TO:

1. ®uznomornyecKkuii NOTEHUUAN KIETKH

2. I'eneTnueckuii MOTEHUMAN KIETKH

3. CnocoOHOCTh BOCTIPOM3BOJICTBA HA OCHOBE F€HETUYECKOTO MOTEHIIHANA
KJIIETKU

4. CriocoOHOCTh KJIETKU K METab0oIu3My

5. CriocoOHOCTh KJIETKM K 3allUTe OT BHEIIHUX HEOIaronpHusITHBIX
(baxTOpoB

132.

st cTuMynsiuu - mporiecca  CHMHTE3a W JUIMTENIBHOTO  HMCTOJIb30BaHUS
OuoMacchl TpH TOJTYYEHHH BTOPUYHBIX METAOONHUTOB PACTUTEIHHBIX
KJIETOK M TKaHEH HEOOXOIUMBI:

Hurparsl

Hons aMmMoHUS

Conu xanus

Comu docdopa

. IlpenmecTBeHHNKN OMOCUHTE3a

N

133.

YKa)KI/ITe aKTHBHYIO a3y pocTa KaJUTyCHBIX KJIETOK M TKaHH:
Jlar-aza

daza Hauaa MUTOTHYECKOH aKTUBHOCTH
OKkcnoHeHIMambHast (asa

CranunonapHas (aza

®a3a aBronmsa

Nk W=




134.

VYkaxute pa3y CHUKCHUS JCTICHUS KIETOK:
1. Jlar-¢aza

2. da3a Hayajga MUTOTHYCCKON aKTUBHOCTH
3. DkcrnoHeHnuanbHas Qasza

4. CranuonapHas ¢aza

5. daza aBTONM3a

135.

Jns uMMoOWIM3anuu  KJIETOK KaJTycHOW KynbTypbl Digitalis lanata
UCTIONB3YIOT HOCUTEIIU:

1. AnpruHar Kanbuus

2. Araposy

3. TlopouikoBbIi MeTaI

4. Tlonuyperan

5. Bepno Bce

136.

Acentuka B paszfelie KyJAbTUBUPOBAHUS PACTUTEIBHBIX KJIETOK IpHU
OnocuHTe3e BTOpUYHBIX MeTabonuToB Kak JIC BKIIOYAeT CTepHIIM3AINIO
BO3/yXa, UCTIOJIB3YSI:

dOunsTpoBaHUE

Y-ob6mydenne

AHTHCENITUKH

AHTHONOTHKH

5. BepHo Bce

AW~

137.

Hukn  KyIbTUBUPOBAaHUS  PACTUTEIBHBIX KIETOK, Yy4YacTBYIOUIMX B
OMOCHHTE3€ BTOPHYHBIX METAaOOJUTOB, B TEXHOJIOTUM IOJIyYCHUS
OHOMacChl ONPEEIIAETCS CTaqUEH:

1. IIpuroToBieHne NUTATEIBHOMN CpPEJIb

2. Crepunu3zanus NUTaTeIbHONU CpeJIb

3. IloceB TkaHU Ha NUTATEIIBHYIO CPEIY

4. BeIpamBanue OMOMacChl

5. CpeM chIpoil Macchl U BHICYLIIMBAHHUE

138.

I'uOpuauzanus MPOTOIIACTOB BO3MOXKHA, €CJIM  KJIETKH HCXOTHBIX
pacTteHuii 001a1akoT:

1. ITomoBoOM COBMECTUMOCTBIO

ITonoBoOI HECOBMECTUMOCTBIO

COBMECTUMOCTh HE UMEET CYIIIECTBEHHOTO 3HAYEHUS

Bonbmmmu pazmepamu KIeTOK

. AKTHBHBIM POCTOM KJIETOK

G W

139.

Jlnis mpoTomiacTupoBaHKs HauboJiee MOIXOAT CyCIIEH3MOHHBIE KYJIBTYpbI:
1. B nar-gaze

2. B cranuonapHoii daze

3. B akcnonennuanbHoOu (haze

4. B ¢a3ze 3ameIEHHOrO pocTa

5. B ¢aze ormupanus

140.

VKakure Ha3BaHHE pPACTEHUs, C IMOMOILIBI0 KOTOPOrO MOXHO MOIYy4aTh
CepACYHBIC BEIIECTBA, «KapACHOIUIBD) HA IPUMEpPE MOTYICHHUS JTUTOKCHHA
C MCIIOJIb30BaHUEM OMOTpaHC(hOpMAIIUU:

1. Atropa belladonna

2. Rauvolfia serpentina

3. Digitalis lanata

4. Panax ginseng

5. Dioscorea deltoidea

141.

B xiMHuKax B eyeOHOM MpakTHKe KOXKHBIX 3a001eBaHui ncnonb3ytoT JIC
Ha  OCHOBE  KaJUIyCHBIX W  CYCIEH3HWOHHBIX  KYIBTYp,  H3
HIDKENIEPEYUCIIEHHOTO JTO:

1. ITanakco3uasl

2. JluocreHuH




3. Bepbepun
4. IllukoHUH
5. JlurokcuH

142.

B knuHuKax B Je4eOHON MpakTUKE CEpACYHO-COCYIUCTHIX 3a00JIeBaHUIN
ucnonb3yoT JIC Ha OCHOBE KAUTyCHBIX M CYCHEH3MOHHBIX KYIBTYp, W3
HUKENIEPEUUCIICHHOTO 3TO:

. ITanakco3unawl

. JlnocreHun

. bepbepun

. IIIukoHauH

5. JIurokcuH

BN W -

143.

B ximHMKax B j€4eOHOM MPaKTUKE KHUIIEYHBIX PACCTPOMCTB HUCIOIB3YIOT
JIC Ha OCHOBE KaUIyCHBIX W  CYCIEH3UOHHBIX KYIBTYp, W3
HUKETIEPEYMCIEHHOTO 3TO:

. ITanakco3unawl

. Jlmocrenun

. bepbepun

. HIukoHuH

5. JAurokcuH

AW~

144,

B ximH#Kax B JIe4eOHON MPAKTUKE JJIS YCUIICHUS HIMMYHHUTETA B Kaue€CTBE
aganTtoreHa ucnoiyib3yroT JIC Ha OCHOBE KaJUIyCHBIX M CYCIEH3MOHHBIX
KYJIBTYP, U3 HHXKEIEPEUHUCICHHOTO 3TO:

. ITarakco3uabl

. Jlmocrenun

. bepbepun

. IIIukoruH

5. JAurokcuH

AW~

145.

B neueOHoIT mpakTHKe Kak MPOTHBO3a4aTouHOE NCTONB3YIOT JIC Ha ocHOBe
KaJUTYCHBIX M CYCIIEH3MOHHBIX KYJIBTYp, U3 HIKETIEPEUNCIEHHOTO JTO:

1. TTaHakco3u bl
2. JluocreHuH

3. bepbepun

4. [IvukoHWH

5. JlurokcuH

146.

[peBpaieHre KapJeHOIHNIAa AUTUTOKCHHA B MEHEE TOKCHYHBIN JUTOKCUH
OCYIIIECTBIISIETCS KYJIBTYPOH KIIETOK:

1. Digitalis lanata

2. Acremonium chrysogenum

3. Saccharomyces cerevisiae

4. Tolypocladium inflatum

5. Penicillium chrysogenum

147.

[Ipumenenue HOpMO(DITOpOB MOJKET MIPEAYIPEIUTD pa3BuTHE
aTepoCKIIepo3a MOCPEACTBOM:

1. Metabonu3ma xonectepuHa

2. YcuneHusi MMMYHUTETA

3. TlognepkaHvst UIMMyHUTETA

4. PacmenneHus 1aKTO3bI

5. Monudukaum KaHIIEpOTEHOB

148.

Breibepute HawanpHyro (NEpPBYIO) CTaaui0  Tpoliecca  TOTy4YeHHS
HOPMO(DIOPOB HA TTPOU3BOJICTBE:

IToaroroBka nmuTareabHON CpeEb

CMemmBaHue KOHIIEHTpaTa 0aKTepHil ¢ HaOJTHUTEIAMU
KynbruBupoBanue 6akrepuit

Otnenenre OMOMAaCChHI

dacoBka

Nk W=




149.

Vkaxure ocoOble TpeOOBaHMS K IITaMMaM HOPMO(QIOPOB C YUETOM HX
UCTIOJIb30BaHMsI B OMOTEXHOIOTHU:

1. BeigepxuBaTh MIy0OKO€ 3aMOpaKUBaHUE U JTHOPHIEHOE BBICYIIUBAHHE
2. BBITh aKTUBHBIMHU U HE TOKCUYHBIMU

3. BBITh aKTUBHBIMH U (paroyCTONIUBBIMU

4. BbITh aKTUBHBIMHU, HEIATOTCHHBIMU

5. Bepno Bce

150.

UTo He SIBIIIETCS CHHOHUMOM TOHSTHUS «HOPMOQIIOPED»:
1. I[IpobuoTrkm

2. DyOuoTHku

3. JlakroOakTepuu

4. MukpoOHoTHKHI

5. Bepno Bce

151.

Jlnc6aKkTepruo3 MOXKET SBISATHCS CICICTBUEM:
W3meHeHust TpUBBIYHON Cpeibl OOUTaHMS
M3menenus xapakrepa MUTaHUS

CrpeccoBbIx cuTyanui

[[Inpokoro npuMeHEeHHs] AHTHOMOTUKOTEPATTUN
BepHo Bce

N

152.

HpenapaT «KonmubakTeprH» co3/1aH Ha OCHOBE IITaMMa:
E.coli

Bifidobacterium bifidum

Lactobacillus

Proteus

. Bacillus brevis

N

153.

AKTI/IBHaH KHCJIIOTHOCTh ~ KU3HECIOCOOHBIX  KJIETOK  IIpernaparoB
HOPMO(]IIOPOB OIPENEIIETCS METOIOM:

1. I[ToTeHIMOMETPUIECKOTO TUTPOBAHHUS

2. KucnoTHO-OCHOBHOTO TUTPOBAHUS

3. OKHCIAUTENHbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS

4. OcaauTeNnbHOrO TUTPOBAHUS

5. Bepno Bce

154.

VYKaxuTe caMblX MHOTOYHCIICHHBIX OOUTaTe]eil KUIIEYHHKA B OTCYTCTBHE
KaKoH-J1100 MaTOIOTHH:

1. IlenTokokku

2. Kumeunas namouka

3. Cradunokokku

4. bupunobaxrepun

5. CTpenToKOKKH

155.

MexaHu3M JEUCTBUS MOJOYHO-KUCIBIX OaKkTepuid TIpH  TOJaBJICHUU
MATOT€HHBIX U THUJIOCTHBIX OaKTepuil CBOAUTCS K:

[Toumxenuto pH 1 aare3nn Ha SNUTENNHN KAIIEYHUKA

[ToBpiienuro pH 1 aare3un Ha SNUTENUN KUIIEYHHAKA

Tonbko nonmxennto pH

Tonbko ajare3uu Ha SOUTEINN KUIITSUHUKA

HeiiTpanu3anmm TOKCHYECKUX BENIECTB

156.

uapesi B ONTUMaJIbHOM BapHaHTE MOAAETCS JICUCHHIO:
AHTHOMOTHKAMH

budunymbakrepunom

Cynbpamunamu

@depMEeHTHBIMU TpenapaTaMu

. Bepno Bce

U‘PP’N?EP‘PP’!\)?

157.

B516ep1/1Te BTOPYIO CTaJHI0 Ipolecca IMONy4YeHHs: HOpMO(IOpPOB Ha
HPOMU3BOJICTBE:
1. KynsruBupoBanue 6akrepuii




2. CMemurBaHUe KOHLIEHTpaTa OaKTepHil ¢ HATOTHUTEISIMH
3. TloaroroBka MUTaTEIBLHOM CPEIBI

4. Otnencure OMOMACCHI

5. ®dacoBka

158.

Bribepute 4eTBepTyrO0 CTaauio Mpolecca MOodydyeHuss HOpMOQIIOpOB Ha
IIPOU3BOZACTBE:

1. KynsruBupoBanue OakTepuii

2. IloaroToBka MUTATEIBLHON CPEJIBI

3. CmemmBaHue KOHIICHTpATa OaKTepUil C HAMOJTHUTEIISIMU

4. Otnenenne OMoMacchl

5. PacoBka

159.

MonouHOKHCTIBIE OaKTepUH MOTYT OKAa3bIBaTh ITOJIOKUTEIBHOE JeicTBHE
IyTEeM BIIUSHUS:

1. OgHOBpeMEHHO  Ha  pacLUEIUIEHWE  JIaKTO3bl, HA  YCUJICHHE
Hecrenu(prIeckoro IMMYHHUTETa U Ha META0O0JIM3M XOJieCTepruHa

2. TonbKo Ha pacLIeNICHUE JTAKTO3bI

3. TonbKo Ha yCHJIEHHE HECTIEHU(PHYECKOTO HIMMYHHTETa

4. Tonbko Ha METabOIM3M XOJIECTEpUHA

5. OIHOBPEMEHHO Ha pacIlleIUIEHUE JJAKTO3bl U Ha YCUJICHUE
HGCHGHI/ICI)I/I‘-ICCKOFO HMMYHUTCTA

160.

K HOpMasbHOM WITH PE3UACHTCKON MUKPOQIOPE KUIIEUHUKA OTHOCSTCS:
1. Mono4HOKHUCIIbIE OaKTEepHH

. DHTepoOaKkTepuu

. Craduokokku

. HpoxokenonoOHbIe TpUObI

. Bepno Bce

[V N SV )

161.

Ha3zoBure BakHeHIIMe KOMIIOHEHTBHI IpenaparoB Ha OCHOBE JKHMBBIX
KYJIBTYP CUMOMOTHYECKUX MUKPOOPTaHU3MOB:

1. DHTEpOKOKKH,JIaKTOO0AIMILIBL, 0N I00aKTepUn

2. DHTEPOKOKKH, JaKTOOAIMIUIBI,YHTEPOOAKTEPUH

3. DHtepobakTepun, OudpuI00aKTEPUH, FHTEPOKOKKI

4. budunobakrepuu, SHTEpOOAKTEPUH, TAKTOOAITMILITBI

5. BepHo Bce

162.

BriGepute mocienHiOw0 CTaauio mpoliecca MOMydeHUs: HOpMOQIIOPOB Ha
MIPOU3BOJICTBE:

1. CmemmBaHue KOHIIEHTpaTa OaKTepHUil ¢ HAOJHUTEIIMU

2. ®dacoBka

3. KynpruBupoBanue Oakrepuii

4. IlogroroBka NUTATEIbLHON CPEIbI

5. Otnenenue OMOMacChl

163.

BeiOepute TpeThio cTaaMio Ipolecca IMONydyeHHs HOpMO(IOopoB Ha
MIPOU3BOACTBE:

1. Ornenenune 6uoMaccel

2. CMemnBaHue KOHIEHTpaTa 0aKTepuil ¢ HaOJTHUTEIIMU

3. KynsruBupoBaHue 6akrepuit

4. IloaroroBka NUTATEILHON CPEIbI

5. Pacoska

164.

[IpoOuoTHkM — 3TO Tpymma JEKapCTBEHHBIX MPEnaparoB, JACHCTBYIOIIUM
Ha4aJioM, KOTOPBIX SBIISIOTCS:

1. Muxpoopranu3msi - cuiMOHOHTHI KKT

2. BpICOKOOUYMIIICHHBIE BUTAMHUHBI

3. TopMoHaIbHBIE KOMITOHEHTHI

4. JIpoxkKeBble MUKPOOPTaHU3MBbI

5. OU3HOTOTMYECKH AKTUBHBIE NENTHIBI

165.

OnTuManbHas cpefa Juis BbIpAllMBaHMs TPOIMOHOBBIX OakTepuil B




MPOMBILIUICHHOM TIOJIy4€HUH BUTaMUHA B> COAEpXKHUT BCe KOMITOHEHTHI
KpoMe:

1. Kykypy3Horo sakcTpakra

2. I'moko3b1

3. JuCTUIMPOBAHHOMN BOJIBI

4. Couneii koOabTa

5. Cynbdara aMMOHUS

166.

[Ipy BBIpalIMBaHUM TPOMUOHOBBIX OAaKTEPUl M MPOMBIIIIICHHOTO
MOJIYYCHHSI BUTaMHHA Bi2 onTHUMalbHBIM pEXHMOM (DepMEHTAIIMOHHOTO
nporecca B OONBIINHCTBE CITy4aeB SBISCTCS:

1. Ilepnonuueckuii

2. Ilonynepuonuueckuit

3. Hukandeckui

4. MHOTOIMKINYECKUN

5. Bepno Bce

167.

[Ipouiecc amoupoBaHus € KOJOHOK BUTaMHHA Biy Ha NpoW3BOACTBE
OCYIIECTBIISIECTCS:

1. JuctumipoBaHHOM BOJIOM

2. BogHbIM pacTBOpOM areToHa

3. DraHoIOoM

4. Ddupom

5. Bepno Bce

168.

B nmpousBozicTBe Kakoro BUTaMHHA, B OOJBIIMHCTBE CTAJUN MOTYYCHHUS
KOTOPOTO WCIIOJNB3YeTCsl OPraHUYCCKUN CHHTE3, YCICIIHO MPUMCHSICTCS
OMOKOHBEPCHS:

1. AckopOMHOBOM KHUCIIOTHI

2. Ilupunokcuna

3. IlmanokobanamuHa

4. DprocrepuHa

5. ®onmeBor KUCIOTBI

169.

ITponynenTsl BuTamMuHa Bi2 KynbTMBUPYIOTCS Ha CpellaX, KOMIIOHEHTOM
KOTOPOU HE SBJIAETCS:

1. I'mroxo3a

2. Kykypy3HblIil 3KCTpakT

3. CoeBas myka

4. PoiOHas myka

5. Kpaxman

170.

B npouecce dpepmenTanuu npu noisydyeHUH BuUTamMuHa Bi2 B QepmeHTep
HEOOX0IMMO MO/aBaTh:

1. 5,6-muMeTHIOEH3UMHUIa30J1 CO MICIIOUHBIM PACTBOPOM

2. JIMCTUIIMPOBAHHYIO BOIY

3. PacTBOp IITIOKO3bI

4. PactBOp cynb(dara aMMOHHS

5. PactBOp KHCITIOTBI

171.

JlomonHuTENbHAST OYMCTKA BHUTaMHHA Bj» OOBIYHO Ha TPOU3BOJCTBE
MIPOBOJUTCS HA KOJIOHKAX C MIOMOIIIBIO:

1. T'enst

2. OxwucH amoMuHHASA

3. TTonMM>THIEHIITUKOIIS

4. OKHCH KaJbIHs

5. AKTUBUPOBAHHOTO YIJIsSI

172.

st pubodnaBuHa XapakTepHa OMOJIOTHYECKasi aKTHBHOCTD:
1. B o6eux ¢popmax ®PMH u OAJ]

2. Tonpko B ko3H3UMHON (hopme DMH

3. Tonbko B k03H3UMHOU (hopme DAL




4. KosnzuMmHas popma He UMEET 3HAYCHUS
5. Bepno Bce

173.

Buramun PP (HuKOTMHOBas KuCJIOTa) B MPOMBINUICHHBIX MacHITabax
OMOTEXHOJIOTUUECKU MOXET OBITh MOJIy4eHA U3:

[Texapckux apoxokeit

bakrepuit

[TnecHeBbIX TPHOOB

MutienuanbHbIX TPUOOB

. Bepno Bce

Do W

174.

K ocobGeHHOCTSIM KylIbTypaJIbHOW Cpellbl MpPU MOJYYCHHH 3ProcrepuHa
MOKHO OTHECTH:

1. Manoe cofepskaHue TOJIbKO yIJIEBO/IOB

2. M30BITOK TOJIBKO a30Ta

3. M30bITOK a30Ta U yIIIEBOJIOB

4. MB0OBITOK YIIIEBOIOB, HU3KOE COJEP>KaHUE a30Ta

5. Hepmocrarok a3ora u yrieBoaoB

175.

OprocTepuH peHTabeIbHO MONIy4aTh OMOTEXHOIOTMYECKUM METOIOM C
MOMOIIBIO TAKUX OMOJOTUYECKUX PECYPCOB KaK:

1. Mukpoopranu3msl

2. PacTurenbHbBIEe KISTKU

3. JKUBOTHEBIE KJIETKH
4. depMeHTHI
5. BepHo Bce

176.

W3 usmenpueHHOTO MULENus -KapOTHH SKCTparupyercs:
. Aneronom

. Cnuprom

. IloncomHeunbiM MaciomM

. Ddupom

. BepHno Bce

DN D W N =

177.

W3 rpynmel  TOMOJOTHYHBIX ~ yOUXMHOHOB  HamOOJNBIIMH  MHTEpPEC
TIPEJICTABIISET:

Vouxuuon-10(Ko Qo)

Vouxuuon (Ko Qs)

Youxunon-9 (Ko Q7)

Vouxunon -8 (Ko Qsg)

BepHno Bce

Nk =

178.

[Ipu OHOTEXHOIOTWYECKOM TMONYy4YeHHH BuUTamMuHa Bio Tpebyercs
AKCTPArupoBaHUE B TEUEHUE Yaca C MOMOIIIO:

1. Cnabo noaKHUCIEHHON BOIBI

2. JIucTumpoBaHHOMN BOJIBI

3. CuJIbHO NOAKHUCIECHHOI BOOBI

4. IlemouHoit BOAbI

5. Bognoro pactBopa amMmmuaka

179.

[Tpu npomsblinieHHOM mnosiydeHuu BuTamMuHa C (ackopOMHOBasi KHCJIOTA)
UCIIOJIb3YETCS:

. Oprannyeckuii CHHTE3

. Mukpobuonornueckuit CHHTE3

. XMMHMKO-IH3UMaTHYECKUN CUHTE3

. buorpanchopmanus

. Bepno Bce

DN D W N =

180.

K BomopacTBOpUMBIM BUTAMHUHAM OTHOCSITCSL:
1. Dprokaneuudepon (2)

2. Xonexanbiuii dhepoin ([3)

3. B -kapoTuH

4. AckopOMHOBas KHCIOTa




5. YOUXUHOHBI

181.

K >xupopacTBOprMBIM BUTAMUHAM OTHOCSITCS:
1. Xonexanbrwmiideporn ([13)

2. Ilnanoko6anamus (Bi12)

3. AckopOuHOBas KMCIIOTa

4. Huxotunosas kuciota (PP)

5. TlanroreHoBas kucnora (B3)

182.

Jedunut BuramuHa Bi NMpu KyIbTHBHPOBAHUH THAMHHTETEPOTPODHBIX
MUKpPOOPTraHM3MOB Ha MUTATENBbHOM cpeae coaepkaiieil H-napaduHb
MPUBEACT K HAKOIICHUIO B CPE/Ie:

1. A-xerornmyTrapoBOil KHUCIOThI

2. JIMMOHHOM KHUCTOTHI

3. IlupoBUHOrpaAHON KHUCIOTHI

4. 11laBeneBOYKCYCHOM KUCIOTHI

5. TTTMOKCHIIOBOM KUCIIOTBI

183.

PuGogmaBuHbl cCHOCOOHBI CHHTE3HPOBATH:
1. Beicmne pacreHus

2. MuuenuanbHble TpuObI
3. Hpoxoku

4. baxrepun

5. BepHo Bce

184.

Buramun (/I2) osprokamemmdepon oOpasyeTcss W3 IProcrepuHa IMpU
OTIpe/IeNICHHBIX YCIOBUSX, 8 UMEHHO:

1. ITpu Y®-o0nyuenuu

2. Ilpu TepmooOpaboTKe

3. [lpu oxnaxnenun

4. B TeMHOTE

5. Ilpu obpaboTke hepMeHTaMHU

185.

Buramun B; (maHTOTeHOBas KHCIIOTa) B TMPOMBIIIIEHHBIX MaciiTabax
MOJKET OBITh MOJIyYEHa:

XUMHUYECKUM CUHTE30M

. buosornyecknMm MeTonoM

XUMHUKO-PH3UMATHYECKUM METOJIOM

MukpoOrOoIIOrHYeCKUM METOJIOM

BepHo Bce

Nk W=

186.

OrntumanbHas TeMreparypa JJisi CHHTe3a aHTHOMOTUKOB
1. Beire 30°C

2. 24-29°C

3. 15-18°C

4. 18-22°C

187.

HazoBute cBOICTBO OeTa-1akTamMoB, U3-32 KOTOPOTO MX CIIEAYET, COTIACHO
GMP, HapabarbIBaTh B OT/ICTBHBIX TOMEIICHHSIX

1. AnnepreHHocTb

2. OOmast TOKCHYHOCTh

3. XpoHHnueckasi TOKCHYHOCTb

4. OMOPUOTOKCUIHOCTH

5. IluporeHHOCTH

188.

[Ipon3BOACTBO KAaKWX TPYMI AaHTHOMOTHKOB MPEIyCMaTpHUBAIOT IpaBUia
GMP B oTJeNbHBIX TOMEIICHHSIX U Ha OT/IEIHHOM 000pYyIOBaHUH:

1. IleanmmnanHOB

2. AMUHOIIIMKO3UIOB

3. TerpauukianHOB
4. Makponuaos
5. Ilonmuenon

189.

Ha xakux cpenax 3¢dekTuBeH OMOCHHTE3 MPEenaparoB aHTHOMOTHKOB:




Borareix uctounnkamu a3ora

benHpix nuTaTeNnbHBIMU BEllECTBAMU

borareix uctouHnkamu yriaepoaa

borareix ucrounrkamu ochopa

. O0oraieHHbIX BATAMUHAMH U aMUHOKHUCJIOTaMU

N

190.

[TyTeM MOJMKETUAHOTO CHHTE3a MPOUCXOAUT COOPKA MOJICKYIIbI:
1. Terpauukauna

2. IlenunnuunnvuHa

3. CrpenromMunrHa

4. Iuknocnopuna

5. T'egaTamuiiaa

191.

HazoBure KOMIUIEKCHBIM KOMIIOHEHT [MHTATEIbHOM  CpEeAbl, PpPE3KO
MOBBIIIAIOMIMKM  MPOU3BOAUTEIBHOCTh ()EPMEHTAUUU TMpU MOIYYSHHH
NEHULWIJINHA:

1. Kykypy3HbIi 3KCTpaKT

2. CoeBast MyKa

3. T'opoxoBas myka

4. X7nonkoBas MyKa

5. PucoBas myka

192.

HazoBuTe mnpeamecTBEHHUK MEHUIMIUIMHA, PE3KO MOBBIMIAIOIINN €ro
BBIXOJ] PU J00ABIICHUU B Cpeay:

1. ®eHmyKCycHasi KUCIOTa

2. bera-mumeTnniucTeny

3. Bamuu

4. Anbda-aMUHOAUITMHOBAS KUCIIOTA
5. Tpeonun

193.

OEHMITYKCYCHYIO  KHCIIOTY KakK MPEIIIeCTBEHHHK TMpU OHOCHHTE3e
MEHULIMIUIMHA JT00aBIISIOT:

1. Ilepen dbepmenTanueit

2. B Hauane ¢epmeHTanun

3. Ha BTopble-TpeThu CyTKHU MOCIIe Hayana (hepMeHTaIiu

4. Kaxpaple CyTKH, B TEUEHHUE S-CyTOUHOTO Tpoliecca

5. B mponecce BelpaliBaHus TOCEBHOM CPeIbl

194.

CxpuHUHT ()EpMEHTOB ISl TIOJTYUYEHHS TOJYCUHTETUYECKUX OeTasakTaMoB
HEOOXO/IUM BCIIE/ICTBHE:

1. HecrabuibHOCTH (D€pMEHTOB

2. IlareHTOBaHMS paHee MOJIyYEHHBIX (PepMEHTOB

3. BbICOKOI CTOMMOCTH KOMMEPUYECKUX MpPErnaparoB

4. PaznuuHoM cyOcTpaTHON cienn(pUIHOCTH

5. Hannuus xodepmenrta

195.

Metummnmnnope3ucteHTHOCTh (MRSA) obycnoBnena:

1. TTosBnenuem I1Ch-2a ¢ HU3KMM CPOICTBOM K IEHUIWIJIMHAM U
nedaoCnopuHaM, UCIOIb3YEMbIM MPH JICUCHUH B KJIMHHUKE

2. TlosiBIeHnEM Karcyibl

3. BbICTpOTON pa3MHOKEHUS

4. Komrmnekcom [-makramas

5. AKTHUBHBIM BbIOpOCOM

196.

3amuTa mpoayIeHTOB aMUHOTIIMKO3H/I0B OT COOCTBEHHOTO aHTUOMOTHKA:
1. Huskoe cpoactBo pubocom

2. AKTUBHBIN BBIOpOC

3. Bpemennas epMeHTaTUBHAS HHAKTUBALHS

4. KommaptmeHTanus

5. ®opmupoBaHKHE META0OIMYECKOTO IITYHTA

197.

ITosiBnenue MHO>KE€CTBEHHOU PE3UCTEHTHOCTHU OMmyXoJei K
IPOTHBOOITYXOJIEBBIM areHTaM 00yCJIOBJICHO:




AKTUBHBIM BBIOPOCOM

HemnponuraeMmocThio MeMOpaHbI

DepMEHTAaTUBHOM MHAKTUBALIUEH

YMEHBIIEHHEM CPOCTBA BHYTPUKIICTOYHBIX MUILIEHEH
CyxeHueM NOpHUHOBBIX KaHAJIOB

Nk W=

198.

W3  BTOpUYHBIX  META0OIMTOB  MHKPOOPTaHHU3MOB  HMHTHOUTOPOM
CUTHAJIbHOM TPAHCIYKIIUHU SIBIISCTCS:

1. Muknocnopun A
2. CrpentoMULIH
3. Hucrarun

4. DpUTPOMULIH
5. Kanamunma

199.

Kakumu  Qaktopamu He o0OyclOBI€Ha aHTUOMOTHUKOTOJIEPAHTHOCTD
naToreHa:

1. Pa3pymenneM aHTHOMOTHKA

2. AKTHBHBIM BBIOPOCOM aHTHOMOTHKA

3. Huzkum conep:kaHueM aBTOIU3MHOB

4. OTCyTCTBHEM MUIICHU /JI1 aHTUOMOTHKA

5. Kondopmanueit muiieHun

200.

Bboprba ¢ ¢arosoii nHpeknuel B mexax (epMEHTAIUMU aHTUOMOTHICCKON
IPOMBIIIIJIEHHOCTH HanboJjiee pallioHaIbHa ITyTeM:

1. Iomydenus u UCNONB30BaHUS (PArOyCTONYMBEIX IITAMMOB OMOOOBEKTa
2. YKeCTOUEHUS KOHTPOJIS 3a CTepUIM3aliel TEXHOIOTHYECKOTO BO3IyXa
3. VkecToueHHUs KOHTPOJIS 3a CTEpUIIN3aliel MUTATeIbHOU Cpeibl

4. YXecTOUEHUs! KOHTPOJIA 3a cTepuiIn3anueid 000py10BaHuUs

5. YkecToueHHsI KOHTPOJIS 32 (QMIIBTPAIIMOHHBIMU YCTAHOBKAMHU

201.

[TprynHa BbBICOKOH 3(h(GEKTUBHOCTH aHTHOMOTMYECKHUX IpEenaparoB
«YHa3uH» U «AYIrMEHTHH) 3aKJII04aeTCs B:

1. HeBblCOKOW TOKCHMYHOCTH (IO CPaBHEHUIO C AaMIUIWUIMHOM H
AMOKCHUIIWJIJTHHOM )

2. HesbIcokoii cToMMOCTH

3. JlelicTBUM Ha PE3UCTEHTHBIE K OeTalakTaMaM LITaMMbl OakTepuit

4. Ilpononranuu 3pdexra

5. YMeHbIIEHUH IIPOHULIAEMOCTH KJIETOYHOMN MeMOpaHBbI
MHUKpPOOPTaHU3Ma.

202.

OYHTUIUIHOCTD MOJIMEHOB - HUCTAaTHHA U aM(OTepUIHAa B 00YCIIOBJICHA:
1. dopmupoBanueM B MeMmMOpaHe BOJHBIX KaHAJOB M MOTEPEHl KIIETKOM
HU3KOMOJICKYIISIPHBIX METa0OJIMTOB U HEOPTAHHYECKHX MOHOB

2. BzaumopetictBuem ¢ JJHK

3. aKTUBAIMEH TUTHIECKUX (PEPMEHTOB

4. TlonaBneHHeM CHUCTEM IEKTPOHHOTO TPAHCTIOPTA

5. YCHJICHHEM CUCTEM JJICKTPOHHOTO TPAHCIIOPTa

203.

[TpuunHa pacmpocTpaHeHus OeTanakTamas Cpedu MaTOreHOB B KIMHHKE -
3TO YacTOTa MPUMEHEHHUS:

1. beranakTaMHBIX aHTHOMOTHUKOB

2. AMWHOTIIMKO3H]IOB

3. TeTpallMKIMHOBBIX aHTHOMOTUKOB

4. MakponuoB

5. OTOPXUHOJIOHOB

204.

[Ipu neuenmn OompHbix CIIMJloM wiu mpu apyrux 3a00JIEBaHHSIX C
MOHM)KCHHOW AaKTUBHOCTbIO HMMMYHHOM CHCTEMBI MPEANOYTUTEIbHEE
HCIIOJIb30BATh:

1. IICB-2

2. TICb-1a

3. IICh -16




4. TICB -3
5. IloBblIeHHBIE 10361 aHTHOMOTUKA

205.

HazoBuTe aHTHOMOTHK, MPOHUKAIOIIUH B KJIETKY IIaTOr€Ha 3a CUET SHEPIHU
a’poOHOrO MeTaboIM3Ma:

1. beH3mIneHNINIIINH

2. CTpenToMHULIUH

3. Huknocnopun A

4. ®y3uauH

5. Hucrarun

206.

[IpakTueckoe  3HaY€HUE  MOJIYCHHTETHMUECKOTO  aMHUHODIMKO3UAA
aMHKalllHa 00yCIIOBJICHO:

1. YeroiiunBOCThIO K 3amMTHBIM  (epMmeHTam y  OakTepwid,
MHAKTUBUPYIOIIUM APYrue aMUHOITIMKO3HU/IbI

2. AKTHBHOCTBIO IPOTUB aHAIPOOHBIX ATOTCHOB

3. OtrcyTrcTBUEM HEPPOTOKCUIHOCTH

4. AKTHBHOCTBIO NPOTUB MAaTOI'€HHBIX I'PUOOB

5. YcToWuMBOCTHIO K (haram

207.

CBOIICTBO HOBBIX O€TaJaKTaMHBIX AHTHUOMOTHKOB HauOojee LEHHOE IMpH
JeyeHU OaKTepHaIbHBIX OCIIOKHEHUH y 601pHBIX ¢ BUYU-uHbekunei:

1. YcroitunBocTh Kk OeTamakramaszam

2. Cnabast TOKCHYHOCTh

3. CassbiBanue ¢ [ICh-2

4. CesasbiBanue c 11CBh-3

5. IlposoHrnpoBaHHas HUPKYISLHAS

208.

MexaHu3M JeWcTBUS  aHTUOMOTMKOB ILMKIOCEpUHA, IVIMKOINENTH/IOB,
BaHKOMUILIMHA, TEUKOIUIAKUHA - 3TO:

Hapymenue cuaTe3a 6MOMaKpOMOJIEKYIl B KIETKE

W3menenne GyHKIMH MUTOIIA3MATHYECKON MEMOPaHBI

Bo3sneiicTBre Ha cuHTe3 Oeka B pudbocomax

WNurubuposanue cunre3a PHK u metabonnsma ¢onneBoil KucioTs

. Maru6uposanue cunteza MPHK

TN

2009.

MexaHu3Mm JeicTBUS aHTUOMOTUKOB pU(BAMITUIIUHOB - 3TO:
Nuru6uposanue cunteza PHK u metaGonusma onueBoit KHCIOTHI
Hapymienne cunTeza 6MOMakpoMOJIEKY B KJIETKe

W3meHeHne GyHKIUHM HUTOIUIa3MaTHYeCKOi MeMOpaHbl
Bo3zneiictBue Ha cuHTe3 Oenka B pubocomax

. Maru6uposanue cunteza MPHK

TN

210.

MexaHu3M JeicTBUS MOJIMEHOBBIX aHTUOMOTHKOB - 3TO:

1. Hapymienue cuHTe3a GMOMaKpOMOJIEKYIl B KIETKE

2. Bo3saeiicTBue Ha cuHTE3 Oeka B ppbocoMax

3. V3MeHeHue (PyHKIMU UTOIIA3MaTHUYECKOH MEMOPaHBI

4. Nurubuposanue cunteza PHK n merabonusma ¢onreBoit KucaoTsl
5. unrubuponanue cuareza MPHK

211.

MexanuzM ~ JEHCTBUSL ~ TpPYyNNbl  AHTUOMOTHMKOB  JIEBOMMIIETHHA,
TeTpalUKINHA, (y3uanHa - 3TO:

1. Bo3neiicTBue Ha cuHTE3 Oenka B pudocomax

2. Hapymienue cuHTe3a OMOMaKpOMOJIEKYIl B KIETKE

3. 3menenune GyHKIIMN IATOTUIA3MATUYECKON MEMOPaHBI

4. Nurubuposanue cunteza PHK u metabonusma donueBoii KUCIOTHI

5. Narnbuposanne cuareza MPHK

212.

MexaHu3M IeiCTBUS aHTUOMOTUKOB aKTHHOMUIIHOB - 3TO:

1. Hapymienne cuaTe3a OMOMaKpOMOJIEKYIT B KIIETKE

2. N3meHeHne QyHKIIMM HUTOIUIA3MaTHYeCKO MeMOpaHbl

3. BozneiictBue Ha cuHTE3 Oenka B prbocomax

4. Nnrubuposanue cunteza PHK u metabonuzma donmeBoi KUCIOTHI




5. Vuarubuposanue cuare3a MPHK

213.

VYenexu reHHOM MHXEHEPUH B 001aCTH CO3JaHMsI peKOMOMHAHTHBIX OEJIKOB
Oojiple, YeM B CO3AAHMM PEKOMOWHAHTHBIX AHTUOMOTHKOB, YTO
00BsICHAETCS:

1. IIpobremamu 06e30MacHOCTH MPOU3BOACTBEHHOT'O MpoIiecca

2. Bonee mpocToii cTpyKTypoii OenKoB

3. IIpobaemamu mombopa KIETOK X03sI€B A1 OMOCHHTE3a aHTHOMOTHUKOB

4. BoabIIUM KOJMYECTBOM CTPYKTYPHBIX T€HOB, BKIIFOYCHHBIX B OMOCHHTE3
aHTUOMOTHUKOB

5. Pe3uCTeHTHOCThIO MUKPOOPIaHU3MOB K aHTUOMOTUKAM

214.

«['eH-mapkep» B TeHHOM MH)KEHEPUU HEOOXOIUM IS

1. BxuroueHust BEKTOpa B KJIETKH XO35IMHA

2. Otb6opa KoJIOHHI, 00pa3yeMbIX KJIETKaMH, B KOTOPbIE IPOHUK BEKTOP
3. Bxurouenus pabodero reHa B BEKTOP

4. Dxcnpeccuu Oemka, Kak IeJIeBOT0 MPOIyKTa

5. TloBbIleHHs CTAOMIIBHOCTH BEKTOpA

215.

@depMeHT Jinrasza UCHoJb3yeTcs B TeHHOW MHXKEHEpUH IS IIpoliecca:

1. CkpenueHus BeKTopa ¢ 000JI0UKOM KIIETKH X0391HA

2. Karanu3a BKJIIOYEHHs] BEKTOPA B XpPOMOCOMY KJIETOK XO3sIMHA

3. Karaiu3a KOBaJ€HTHOIO CBSI3bIBaHMS YINIEBOAHO-(OCHOpPHON 1enu
JHK rena ¢ JIHK BekTopa

4. Karanu3a 3aMbIKaHWS TENTUIAHBIX MOCTHKOB B TENTHAOIIMKAHE
KJICTOYHON CTEHKH MUKPOOPTraHU3Ma.

5. Bepno Bce

216.

ITovck HOBBIX PECTPHUKTA3 [JIsi MCIOJIb30BaHMS B TEHHOW HHXKEHEPHUH
OOBSACHSCTCS:

1. PaznuumsmMy B KaTaJIMTHYECKON aKTHBHOCTH

2. Pa3nmuyHBIM MECTOM BO3/ICHCTBUS Ha CyOCTpar

3. BugocnenuuuHOCTHIO

4. BBICOKOII CTOMMOCTBIO

5. HecTtaOMIBHOCTEIO

217.

[ToHATHE «TUTNIKHME KOHIBD» MPHUMEHUTEIFHO K TEHHON WH)XEHEpUH
OTpakaer:

1. 'mapodoOHOE B3auMOEHCTBUE JIUITHUIOB

2. Obpa3oBaHue TUCYIb(GUIHBIX CBS3CH

3. B3aumopnelicTBE HYKJIIENHOBBIX KUCJIOT U TUCTOHOB

4. KoMIuIeMeHTapHOCTh HYKJIEOTH/IHBIX ITOCIIEI0BaTEIbHOCTEN

5. CTaOWIIBHOCTD HYKJICOTHJIOB

218.

CybOcTparaMu pecTpUKTa3, UCIOIb3YEMbIX T€HHBIM HHKEHEPOM, SBIISIOTCS:
1. HyknenHOBBIE KUCTOTBI

2. I'omononucaxapu el

3. I'erepononucaxapuasl

4. benku

5. Ilonucaxapuasl

219.

BekTtop Ha OcCHOBe mMia3MHbl MPEANOYTUTENIEHEE BEKTOpAa HAa OCHOBE
¢arosoii JIHK Gmaromaps:

1. Bonsmemy pazmepy

MeHb1I1EeM TOKCHYHOCTH

Bbonpiiei 9acToThl BKIIOUSHUS

OTCyTCTBUIO TM3HUCA B KIIETKE XO3sIMHA

. bonpmeit ycroitunBocTn

G

220.

Mepsbl Oe3omacHocTH B paboTe ¢ PEKOMOMHAHTHBIMH O€IKaMU MOTYT
OCYILECTBIIATHCS HA TEHETHUECKOM YPOBHE, YTO BKIIIOYAET:

1. MukpoOuonorudyeckoe GpuiIbTPOBaHNE

2. Crepunuzanuio 000py10BaHUS




3. CoGmonenue npasuin GMP
4. Moaudukanuio reHoma
5. Wcnonp30oBaHMe MOHMKEHHOTO JTABJICHHS B OMOpEaKTOpe

221.

Ha pacTBOprMOCTH GENTKOB CYIIECTBEHHOE BIMSHUE OKA3bIBAIOT:
1. pH, nonnas cuna, IM3IEKTPUUYECKUE CBONCTBA PACTBOPUTEIIS
2. Temneparypa, nasinenue pH

3. TonbkO MOHHAs cUIIa

4. ToybKO TUAIEKTPUUYECKUE CBOMCTBA PACTBOPUTEIIS

5. Bepno Bce

222.

Merton 3amutsl pekomounanTHou [JHK ot paspymenus nykineazamu:
1. YnakoBKka B JTUIIOCOMBI

2. Tpauchopmarus

3. Dnekrponopanus

4. Metopa OMOTOTUYECKON OATUTHCTUKH

5. Bepno Bce

223.

Boibop Mukpoopranusma Kak IpOJYyLIEHTa pPEKOMOMHAHTHOrO Oeska
3aBHCHT OT:

1. Crenenu ucciieqoBaHUsI TEHOMA

2. Cremnenu uccleioBaHus MeTaboM3Ma Ha yPOBHE BHJIA

3. CreneHu maToreHHOCTH

4. CnocoOHOCTH UCHONB30BaTh JEIIEBBIE M JIOCTYIHBIE MUTATEIbHbIC
Cpempl.

5. BepHo Bce

224.

B kauectBe mNpOAyLIEHTOB pPEKOMOMHAHTHBIX OEJIKOB 4Yalle BCEro
UCTIOJIB3YIOT:

Corynebacterium glutamicum

Escherichia coli

Bacillus subtilis

Saccharomyces cerevisiae

5. Bacillus polymyxa

AW N =

225.

Jlns pazneneHust 6€JIKOB MO 3apsay UCIOIB3YIOT:

1. DnexTpodopes B OTCYTCTBUU AOACIIICYAb(AaTa HATpHS,
M303IeKTPOPOKYyCHpOBaHIE, HOHOOOMEHHYIO XpoMaTorpaduto
2. DnexTpodopes B MPUCYTCTBUU JOJACHUIICYIIb(ara HATpuUs,
M303IIeKTPOPOKYyCHpOBaHIE, HOHOOOMEHHYIO XpoMaTorpaduio
3. TosbKO M3091eKTPOPOKyCUpOBAHUE

4. Tonbko HOHOOOMEHHYIO XpoMaTorpaduio

5. Bepno Bce

226.

VYrnyOnenuss B Marpuue (arapose) sl MOMeHIeHus oOpasua ¢
PEKOMOWHAHTHOM JTHK JIETAaeTCs C TOMOIIBIO:

1. I'peGenku

2. HcrouHnka TOKa

3. DraexTpodopeTndecKon KaMephl

4. IlnacTuHbI

5. YasrpaduoneToBoii JaMIibl

227.

HauanbHasi cTaausi B TEXHOJIOTUH MOIY4YE€HUS PEKOMOMHAHTHBIX OENIKOB U3
IPEUIOKEHHBIX HI)KE — JTO:

1. JImanepuzauus BexropHou JJTHK

2. BpIOOp KJIETKU—IOHOPA JJIsl BBIJENIEHHS HY)KHOTO TeHa

3. Br100op KJIOHUPYIOIIETO BEKTOpa

4. BpIOOp CeNeKTUBHOIO MapKepa

5. @epMeHTaTUBHOE pacUIEIIEHHE HYKHOTO OeJlka peCTpUKTa3aMU

228.

Tperbs cTazus B TEXHOJOTMM IOJYYEHUS PEKOMOMHAHTHBIX OEJIKOB M3
MPEIOKEHHBIX HIXKE — 3TO:
1. BeIOOp KJIOHHPYIOLIETO BEKTOpa




2. JInanepu3zauus BekropHoit JJHK

3. BriOop cenekTMBHOTO Mapkepa

4. ®epMeHTAaTHBHOE PACIICIUIEHUE HY>KHOTO OelKa pecTpUKTa3aMH
5. Bb10op KiIeTKH — I0HOpa JUIsl BBIJCJICHUS HY)KHOTO T'eHa

229. | B TexHOJIOTHH MOJTYYCHHUS PEKOMOMHAHTHBIX OCJIKOB CTAaIUCH TOJYyUCHHS
xsionuposanHou /IHK ssisercs:
1. IlepeHoc pekOMOMHAHTHOTO BEKTOpPa B KJIETKY XO3IUHA
2. CuHTe3 ¥ BbIICTICHNE PEeKOMOUHAHTHBIX OCIKOB
3. Ot6op TpaHcOpMUPOBAHHBIX KIETOK ¢ pekomOmHaHTHOW JIHK 10
TeHY- MapKepy
4. Bcrpausanue rena B Bektop JJHK
5. Jluruposanue BekropHon JJHK
230. | B TexHomOrMM TMONMYy4YeHUS PEKOMOMHAHTHBIX OEIKOB cTamus oTbOopa
TpaHc(HOpPMHUPOBAHHBIX KiIeTOK ¢ pekomOnHanTHOoi JJHK xapakrepusyercs:
1. CuHTe30M U BblJeNIeHHEM PEKOMOMHAHTHBIX OCJIKOB
2. TpanchopmupoBaHrEeM peKOMOWHAHTHOTO BEKTOPA B KIIETKY XO35IMHA
3. HUcnonb3oBaHueM reHa-mapkepa
4. BcrpauBanueM rena B Bekrop JHK
5. Jluruposanuem BekTopHoi JJHK
231. | [IaTas cragus B TEXHOJOTHH TMOJYYECHHS PEKOMOWHAHTHBIX OEIIKOB W3
MPEJIOKEHHBIX HHXKE — 3TO:
1. JImanepuzauus Bekropuoi JJHK
2. BpIOOp KJIOHUPYIOIIETO BEKTOPa
3. BriOop cenekTuBHOTO Mapkepa
4. depMeHTaTUBHOE pacIlleIJICHHE HY>KHOTO OeJIka peCTpUKTa3aMu
5. Bri0op KiIeTKU—/10HOpA JUIs BBIICIEHUS HY>)KHOTO T'eHa
232. | YerBepras cTagus B TEXHOJOTUH MOIYYCHUS PEKOMOMHAHTHBIX OEIKOB U3
IPEIOKEHHBIX HMXKE — 3TO:
1. BrIGop cenekTUBHOIO Mapkepa
2. JInanepuzanus Bexkropuoi JTHK
3. BbIOOp KIIOHMPYIOIIETO BEKTOPA
4. ®epMeHTaTUBHOE pacllleIJICHHE HY>KHOTO OeJIKa pecTpUKTa3aMu
5. BBIOOp KJIETKU — JOHOPA I BBIACNIEHUS] HY)KHOTO TeHa
233. | B TeXHOJOTUU TOJYYeHHS] PEKOMOMHAHTHBIX OCJIKOB K TMOCIEIHEN CTaauu
OTHOCHT:
1. Cunres u BBIJICIICHHE PEKOMOMHAHTHBIX OenKoB
TpaHC(HOPMUPOBAHHBIMU KJIETKAMU C IOCJIEAYIOIIMM IIOCEBOM HUX Ha
MUTATEIbHYIO Cpey
2. Ot0op TpaHCPOpMUPOBaHHBIX KIETOK ¢ pekomOuHaHTHOM JIHK Mo
TeHy- MapKepy
3. TpancopmupoBaHue peKOMOMHAHTHOTO BEKTOpA B KJIETKY XO35IMHA
4. BcrpauBanue rena B Bektop [JHK
5. Jluruposanue BexkTopHoi JTHK
234. | Ilpu 3KCTpaKIMy NOJISPHBIX COCTMHEHUN UCIIONb3YIOT:
1. HenonsipHble pacTBOPUTENH
2. TlonspHble paCTBOPUTENTN
3. CMech NONISIPHBIX U HEMOSPHBIX PACTBOPUTEINIEH
4. TlonsspHOCTH HE UMEET 3HAYEHUS
5. BepHo Bce
235. | BeicanuBaHue — 3TO TMPOIIECC arperamui U OCAXKACHUS OETKOB, KOTOPBIi

00ycCJIOBIIEeH:

1. 3HaYUTENHHBIM YBEIMUEHHUEM HOHHOW CHIIBI pacTBOpa

2. VI3MeHeHneM AUAIEKTPUYECKUX CBOMCTB PaCTBOPUTENS

3. OTcyTcTBHEM U3MEHEHUS AUAIEKTPUUECKUX CBOWCTB PACTBOPUTENS
4. 3HaunTENBbHBIM YMEHBIIEHUEM HOHHOM CHJIBI pacTBOpa




5. Bepno Bce

236.

Jlnst otnenenus u30bITKa colieil OT mpemnapara Oesika UCTIONIb3YIOT:
. I'enb-punsrpanuro

HNonoobMeHHyI0 XpoMaTorpaduro

Addunnyro xpomarorpaduro

I"a3oByto xpomarorpaduro

XKunkocTHyro xpomarorpapuro

N

237.

Jns  uneHTH(UKAIMM  TPUPOAHBIX M PEKOMOMHAHTHBIX  OEJIKOB
UCTIONB3YIOT:

. Macc-criekTpoMeTpuio U HeHTpU(yrupoBaHue

. Dnekrpodopes u 1neHTpudyrupoBaHue

. Macc-cniekrpomeTtputo, 3nekrpodopes, N-KOHIIeBOE CEKBEHUPOBAaHHUE

. DIIeKTpOHHAs! MUKPOCKONHSA U LEHTpU(yrupoBaHue

. Bepno Bce

238.

751 OCaXKJeHHs OEIKOB B HATUBHOW KOH(OpPMAaILlMK IPUMEHSIOT:
. Cynbdar aMmmoHUs
. Aneron
. XJIOpu 1 HaTpus
. XJ0puJ aMMOHUS
. Cynbar Harpus

m-hww»—ahm.l;w[\.)»—

239.

Juanu3 - 3To 0CBOOOXKICHHE OCIKOBBIX PAacCTBOPOB OT PACTBOPEHHBIX B
HUX JIEKTPOJIUTOB M HU3KOMOJIEKYIISIPHBIX COCIMHEHUH MPH MOMOIIH:

1. MoHooOMEeHHBIX MeMOpaH

2. IlonynponuuaeMbIx MeMOpax

3. MuddepeHunanbHO-TPOHUIIAEMBIX MEMOPAH

4. CoBMECTHO HMOHOOOMEHHBIX U auddepeHInaIbHO-TIPOHUIIAEMBIX
MeMOpaH

5. Bepno Bce

240.

CkopocTHasi CeIUMEHTALM T03BOJISIET pa3/ieiuTh MOJIEKYIbI OenKa:
[To popme u MonekynsipHOi Macce

Tonbko o Gopme

ToJsIbKO 110 IUTaBy4Yel MIIOTHOCTH

ToJIBKO 110 MOJIEKYISIPHOU Macce

. Ilo ¢popme u nuaByudei MIOTHOCTH

Nk =

241.

[Ipenmy1iiecTBOM reHHO-MHKEHEPHOT'O UHCYJIMHA SIBISIFOTCS:
1. BeICOKas aKTHBHOCTb

2. MeHbl11as anjaepreHHoCTh

3. Meubiast TOKCHYHOCTh

4. Bonbiasg cTaOMIBLHOCTH

5. YnpoluieHne METOIUKH MOJTYyYEHHUS

242.

[TpeumymiecTBa moaydeHHUs BHUIOCHELU(PHUECKUX JUIS YelloBeKa OeNKOB
yTeM MUKPOOHOJIOTUYECKOTO CUHTE3a!

1. HecnoxHoe o6opynoBaHue

2. DKOHOMUYHOCTh

3. OrcyrcTBUE 1EDUITUTHOTO CHIPHS

4. CHsTHE 3TUYECKUX MTPodiieM

5. CokpariieHue BpeMeHH IPOU3BOACTBA

243.

Pa3zpaboTanHas TEXHOIOTHUS MOTyYEHUS! PEKOMOUHAHTHOTO SPUTPONIOITHHA
OCHOBaHa Ha 3KCIIPECCUU I'€Ha B!

1. Knetkax Oakrepuii

2. Knerkax npoxoxein

3. Kuerkax pactenuit

4. KynbType )KHBOTHBIX KJIETOK

5. Bepno Bce

244.

OCOOEHHOCTBIO MENTHIHBIX (PAKTOPOB poCcTa TKAHEH SIBIISETCS:




1. Obpa3oBaHue BHE KeJE3 BHYTPEHHEH CEKpelun
2. TkaneBas cnenu@UIHOCTH
3. BupoBas crieniuuuHOCTh
4. TpanchopmalOHHAsE aKTUBHOCTh
5. Karanutnyeckasi akTUBHOCTb
245. | HanpaneHue reHOMUKH, HETIOCPEJACTBEHHO CBSI3aHHOE C MMPOTEOMUKOM:
1. ®yHKuHOHAIbHAS
2. CrpykrypHas
3. CpaBHUTEIbHAS
4. ®opmanibHas
5. Bce HanpaBieHus
246. | AHTHCMBICIIOBBIE OJIMTOHYKJIEOTH/IbI IEPCIEKTUBHBI JUISl JICUECHUS:
1. MHdexurnoHHbIX 0akTepuaabHbIX OoJIe3HEH
2. HacnencTBeHHBIX MOHOTEHHBIX 3a00JI€BaHUIA
3. Onkonoruueckux 3a0oneBaHUN
4. TIpoTuBOrpuOKOBBIX 3a001€BaHUM
5. BupycHbIX 3a00JeBaHMit
247. | OcHoBHOE TpeboBaHue Kk reHHbIM MuIeHsM B JIHK-nuarnoctuke:
1. T'en-muieHs JOMKEH OBITH crienu(UUeH Al TeHOMa KOHKPETHOTO
[aTOr€HHOI0 MUKPOOPIraHUu3Ma
2. TeH-MUIIEHDb JOHKEH UMETHh HEOOIBIION pa3mMep
3. Ten-mumeHs 10KEH OBITH CBS3aH CO CreNU(UIECKUMHU OeIKaMu
4. TeH-MUIIEHb JOJKEH OTBEYATH 33 KU3HEHHO-BAXKHBIC (DYHKITUU
5. TeH-mumieHp T0HKEH HMETh CTIeU(UIECKUE CAUThI PECTPUKIINT
248. | AHTHUCMBICIIOBBIM Ha3bIBAIOT OJIMTOHYKJIEOTH, KOTOPBIi:
1. I'mObpuau3syercs ¢ reHOM U OJIOKHPYET €ro TPAHCKPHUIILUIO
2. T'ubpumuzyercs ¢ JJHK u Gnokupyet ee peminkanuio
3. I'mbpuausyercs ¢ MPHK u O10kupyeT TpaHCisiuo
4. Kogupyer cuHTe3 Oesika, KOTOpbI HE YydacTBYeT B Ipoleccax
MeTabonu3ma
5. Konupyer cuHTe3 6eKka ¢ HenmpaBUWJIbHOW CTPYKTYpOi
249. | B kauecTBe OCHOBHOI'O METO/1a TPOTEOMUKH HUCIIONB3YIOT:
1. JIByxMepHBIii anekTpodopes
2. MuKpocKonuo
3. Ta3oxuaKocTHYIO Xpomarorpaduo
4. Pannon30TOIHBIA METOL
5. CrekrtpasibHblil aHAJIN3
250. | Beibepute onpezeneHne NOHATHS UMMOOUIN3aUN epMeHTa:
1. CBsa3biBaHMe cyOcTpata ¢ (EpMEHTOM TMpU  COXPAHEHHH  €ro
KaTJIUTUYECKON aKTUBHOCTH
2. IlposiBneHre KaTaTUTUUECKUX CBOMCTB (hepMEHTA U €r0 YyCTOWYMBOCTH
3. IlposiBnienne  ycroiiumBocTH  (epMEHTa TMpPU  COXPAHEHUH  €Tro
KaTaJIUTUYECKON aKTUBHOCTH
4. CaazbiBaHue (pepMEHTa C HEPACTBOPUMBIM HOCHUTEJIEM MPHU COXPaHEHUU
YaCTUYHOM MJIM TOJHOM KaTaJIMTUYECKOW aKTUBHOCTH (pepMeHTa
5. Cpsi3piBaHuE (hepMeHTa ¢ KOPEepMEHTOM
251. | IIpeumymecrBa UMMOOHIIN3ALUT KJIETOK MHUKpPOOpTraHu3Ma-
TpaHcpopmaropa — 3To:
1. Bonee BbIcOKast aKTUBHOCTH (DEPMEHTOB
2. CTabWIpbHOCTH MPOIECcca, aBTOMATH3AITUS
3. YMeHbllIEHUE 3aTpaT Ha OUMCTKY LIEJIEBOTO IPOAYKTa
4. InutenbHoe  (QYHKIMOHMPOBAHME TONU(PEPMEHTHBIX CHCTEM U
pereHepanus Kopakropos
5. Bepno Bce
252. | Yto cnocoOCTBYET YBEIMYEHHUIO KOJMYECTBA CBA3aHHOIO C HOCUTENIEM




dbepmenTa npu HU3NIECKON HMMOOHIIN3AIINN:

1. KonmnuecTBo GyHKIIMOHATBHBIX TPYII Ha OEKe

2. OTcyTcTBHE MHTHOMPYIOIIETO IEHCTBHS HA ()epMEHT

3. Hanuume mpoTUBOIIONIOKHBIX 3HAKOB 3apsijia HA HOCHUTEIIEe
4. YMeHbIICHHE pa3Mepa YacTUI] HOCUTEIS

5. YBenuueHue pazMepa 4acTUI] HOCUTEIS

253.

Yo OTHOCHUTCSA K HEIOCTATKaM aJCOPOLIMOHHON MUMMOOMITU3AIMN:
1. Croumocts copOeHTa

2. Kondurypanus copbenra

3. YnenbpHas MOBEPXHOCTH COpOEHTa

4. TlopucrocTh copOeHTa

5. IlpoyHOCTH CBA3BIBaHMS (pepMEHTa C HOCUTEIEM

254.

Yro oOKa3pIBacT BIUSHUEC HAa KaTaJIUTUYCCKYIO aKTHBHOCTh ()EPMEHTOB,
UMMOOMIIN30BAHHBIX ITyTEM BKJIIOUCHHS B T€JIb:

Coneprkanue (koau4uecTBo) pepMeHTa B Telie

PactBopumMocTs pepmenTa

Juametp nop renst (CTpyKTypa)

. MonekynspHas macca pepmenTa

BepHo Bce

DA =

255.

[TpoGnemoil MMMOOMJIM3ALIMKM € HUCHOJIb30BAaHUEM IOJIYHEPOHHUIIAEMbIX
MeMOpaH SIBIISCTCS:

1. Auddy3nonusiii 6apbep

2. YHUBEpCaIbHOCTb METOIMK

3. Beicokoe conepkanue pepMeHTa B HOCUTENE

4. Karanutuueckas akTHBHOCTb (pepMEHTa

5. CrabunbHOCTH (hepMeHTa

256.

Yrto oTtHOCUTCA K mpobiemMaM (HeaocTarkaM) HMMOOUIU3auK (pepMEHTOB
IyTEM BKJIIOYCHUS B TEJIb:

1. I'eomeTpust HOcuTENSA

2. CroikocTh HOCUTENS (XMMUYECKas, MEXaHUYeCcKas U OMoJIoruuecKas)

3. CraOunuzanusi GepMEeHTOB

4. 3amura oT OaKTepUaIbHONU NH(EKINU

5. dudodyzus cyberpara Kk pepMeHTy

257.

[IpoGnemoit mMmoOunIM3auu (HEPMEHTOB C HCIIOJIIH30BAHUEM CHCTEM
JBYX()a3HOTO THIA SABJISETCA:

1. CkopocTts nporiecca

2. TloBepxHOCTh pazaena ¢a3

3. WnaktuBanus gpepmeHTa

4. uddy3noHHbIE OrpaHUYEHUS

5. Ilpumecu u oTepst TOPOroCcTOSNIETO KaTaIu3aropa

258.

Kakne MeTo 151 UMMOOUITH3AIIUU OTHOCSITCS K XUMUYECKUM METO/IaM:
1. AncopOumst pepmeHnTa

2. MukpoKarcyinpoBaHHe

3. 3axBar (pepMeHTa B CETKY TeJIst

4. KoBaJIeHTHasl CILIMBKAa MOJIEKYII

5. KoBanenTHoe npucoeauHeHnEe MOJIEKYI (hepMeHTa K HOCHTEITIO

259.

[Tpocteiimmii  OuopeakTop  KOJOHOYHOTO  THUIMA  NPUTOACH  JUIA
UCIIOJIb30BaHMsI B OMOKaTaImse:

1. UanuBuayansHOrO (hepMeHTa

2. ®epmeHTa ¢ KohepMEHTOM

3. depmenTa B epMeabUIN3UPOBAHHON KIIETKE

4. depMeHTa B UHTAKTHOM KJIETKE

5. Kommiekca epMEeHTOB B KJIETKe

260.

AKTHBHUPOBaHHE HEPACTBOPUMOIO HOCHTENIS B Cilydae HMMOOHIIH3AIINU
0M000BEKTA HEOOXOIUMO IS




Ycunenus BKItodeHUs (pepMeHTa B relb
[ToBbIienus: coporuu hepMeHTa
[ToBbIIIIEHNS] AKTUBHOCTH (DepPMEHTA
OO06pa3oBaHusl KOBAJICHTHOU CBSI3U

. O6pazoBanue GhochopHO-TUIPUPHOI CBSIZU

N

261.

[lenpto  wMmMmoOWIM3anuu ~ (HEPMEHTOB B OMOTEXHOJIOTHYECKOM
MIPOM3BOJICTBE SIBJISICTCSI:

1. MHOroKkpaTrHoe UCIOJIb30BaHNE

2. lloBblIeHNE YIETbHOW AKTUBHOCTH

3. IloBrImenue cTaOMIBHOCTH

4. Pacmmpenne cyOCTpaTHOTO CIIEKTpa

5. TloBbImEHNE CENEKTUBHOCTH

262.

AKTHUBHpOBaHHE HEPACTBOPUMOIO HOCHUTENS B CiIydae HMMOOMIH3AIUU
dbepMeHTa HEOOXOAMMO JJISL:

OO06pa3oBaHusl KOBAJICHTHOU CBSI3U

Ycwienus BKIIOYCHHS (pepMEeHTa B Tellb

[ToBbIieHus copOIuu hepMeHTa

[ToBbIeHNS aKTUBHOCTH (DePMEHTA

. IloBbIlIIeHNS CENEKTUBHOCTH (epMEeHTa

N

263.

Kononounsrit 6H0peaKTop JJIsA I/IMMO6I/IHI/I33,III/II/I OEJIBIX KJIICTOK OTIIMYACTCs
OT peakTopa JyIsi UMMOOMIN3alK (pepMEHTOB:

1. OTBOIOM Ta30B

2. bonbIIUM AUaMETPOM KOJIOHKU

3. Bosee OBICTPBIM ABMKEHHUEM PACTBOPUTEIS

4. ®opMoil yacTul HEPaCTBOPUMOTO HOCUTEIS

5. Pazmepamu yacTuil HEpaCTBOPUMOIO HOCHUTES

264.

MmmoOunu3anusi 1enablX KIETOK-NPOAYLIEHTOB JIEKApCTBEHHBIX BELIECTB
HEpalOHaJIbHA B CIIyJae:

1. Beicokoil ~ 7aOMIBHOCTM  LENIEBOTO  NPOAYKTa  (JIEKApCTBEHHOTO
BEIIECTBA)

2. BHYTpHKJIETOUYHOM JOKaIM3alMH1 1IeJIEBOT0O MPOIYKTa

3. Wcnonb30oBaHus 11€EBOT0 MPOAYKTA TOIBKO B MHBEKIIMOHHOMN Qopme

4. Bpicoko# ruApopHUIBHOCTH 1IE€JIEBOT0 MPOAYKTa

5. Bbicokoii ruipopoOHOCTH 11€J€BOr0 IPOAYKTA

265.

HMmmoOunu3anus UHAUBUIyalbHbBIX ()EPMEHTOB OrPaHUYNBACTCSL:
1. Hanuuuem y pepmenTa kopepmeHTa

2. BrIcokoil 1aOniIbHOCTBIO (pepMeHTa

3. Hanuuuem y ¢pepmeHTa cyObeIUHUL]

4. ITpuHaaneXHOCTHIO (pepMeHTa K THApoIa3am

5. IlpuHagiexHOCThIO (hepMEHTA K JIMra3am

266.

TexHonorus, OCHOBaHHAas Ha MMMOOWIM3AIMU OMOOOBEKTa, yMEHBIIAeT
HaJIMYKE B JICKAPCTBEHHOM Mpernapare CJIeIyIOIMNX NPUMECE:

benkon

Ci1e1OBBIX KOJIMUECTB TSHKEIBIX METAIIOB

MexannuecKknx 4acTHIL

ITrporeHHbBIX BENIECTB

267.

1.
2.
3.
4. OpraHn4ecKux pacTBOpUTENIEH
5.
K

AQHTUT€HaM OTHOCST:
1. Bupycsl

2. bakrepun

3. HyknenHOBBIE KUCTOTBI
4. AHTUOMOTUKHU

5. Bce BhIIENIEpEUNCIIEHHOE

268.

K aKTMBHON MMMYHOMOZYJISALIMM OTHOCST:
1. Bakiunsl




2.
3.
4.
3.

ITonuknoHanbHBIE aHTUTENA
MoOHOKIOHaIbHBIE AaHTUTETA
PexoMOnHaHTHBIE UHTEPIEUKUHBI
Bce BhlIEnIEpeUnCIEHHOE

269.

HaCCI/IBHYI-O CHeI_[I/I(bI/ILIeCKy}O HMMYHOMOAYJISAIHUIO BBI3BIBAIOT:

N

Bakuunel

[TonuknoOHaNbHBIE aHTUTEIIA
PexoMOnHaHTHBIE UHTEPIEUKUHBI
PexomOnHaHTHBIE HHTEPHEPOHBI
. Bce BpllienepeunciieHHOE

270.

K maccuBHoi HeCHeHI/I(bI/ILIeCKOI/I HMMYHOMOOYJISAOWH OTHOCAT:

Nk W=

PexomOrHaHTHBIE HHTEPHEPOHBI
Baknusel

[TonuknoHanbHBIE aHTUTENA
MOHOKIIOHAJIbHBIE AHTUTEIIA
Bce BollenepeyncieHHoe

271.

K maccuBHoM HMMYHOCYIIPECCHUU OTHOCAT:

N

Crieruduueckyro mIa3sMonMMYyHOCOPOITUIO
TpaHcmnaHTaui KOCTHOIO MO3ra
Hecnenupuyeckyro reMmocopOomnmo
Nmmynomnasmodopes

. Bce BhllienepeuncieHHoe

272.

K HeCHeI_II/I(I)I/I‘ICCKOI/I HUMMYHOCYIIPECCHUHN OTHOCAT:

N

Bakiunbl

AHTHIIMTOKMHOBBIE MOHOKJIOHAJIbHBIE AHTUTENA
PexoMOMHAHTHBIE AHTUTE€HBI
AHTHUMIMOTUIIMYECKHUE aHTUTETIA

. Bce BhllienepeunciieHHOE

273.

HI/I3KOMOJ'IeKy.]'I${pHI>Ie COCAMHCHUA, KOTOPBIC HAIIPAMYIO HC HHAYLHUPYIOT

00pa3oBaHME aHTUTEI, HA3bIBAIOTCS:

Nk W=

I'anTensl

HyxnenHoBbIE KUCTOTHI
OMUTOITBI

AHTHUTEHHBIE 1€TEPMUHAHTHI
Bce BhIlIenepevnciieHHoe

274.

B ocHoBe monmydenus T-KIETOYHBIX JUM(OIUTOB,
UHTEpJeHKUHOB | U 2, a Takke MeIHaTOpoOB CeMelcTBa MHTEPPEPOHOB

JIC)KHUT!

N

. I'ennas HHXXCHCPUS

TOHKHII OPraHUYECKUN CUHTES
Myrarenes u cenexknus

. Knerounas nnxxenepus

BepHo Bce

275.

K cnenu¢uyeckoit maccMBHOW HMMYHOCYTPECCUU OTHOCST:

N

PexoMOWHAHTHBIE aHTUTEHBI

Toneporensl

AHTUMIMOTUIIMYECKHUE aHTUTETIA
AHTI/II_[I/ITOKI/IHOBBIe MOHOKJ/IOHAJIBHBIC aHTUTEIAa
. Bce BbIIenepeuniciieHHOE

276.

K cnenuguyeckoil akTHBHOM UIMMYHOCYIPECCUU OTHOCHT:

Nk W=

PexoMOMHaHTHbBIE aHTUTEHBI

NMMYHOTOKCHHBI

AHTUUAVOTUIIMYECKUE aHTUTEIA
AHTUIUTOKHHOBbIE MOHOKJIOHAJIbHbBIE aHTUTENA
Bce BhILIENIEpEUNCIIEHHOE

B 0COOEHHOCTH




277.

K crennduyueckum 3anmTHBIM O€ITKaM OTHOCSITCSI:
1. AuaTuTena

2. Cucrema KOMILUIEMCHTA
3. IIUTOKUHBI

4. AHTUTEHBI

5. Bepno Bce

278.

ABIOBAHT BaKIMHBI — 3TO:

1. BemecTBa, MOBBILIAIONINE UMMYHOT€HHOCTb

2. Cnenuduueckue aHTUTEHBI, IPOJYKTBI KHU3HECATEIbHOCTH
MUKpPOOPTraHU3MOB

3. BemecTBa, onpenensoonue crabuIbHOCTh BAKIIMHBI IIPU €€ XPAHEHUH
4. AHTUTEH, TpENOXpaHSIOIIMK  BakUMHY OT  pa3pylleHus U
IPOJUIEBAIOLINM CPOK €€ FOHOCTH

5. BemecTBa, OBBIIAKOIINE BUPYIEHTHOCTh

279.

OCHOBHBIM HEJJOCTaTKOM KHBBIX (aTTEHYHPOBAaHHBIX) BaKLIUH SBIISACTCS:
1. OnacHOCTb CIIOHTAHHOT'O BOCCTAHOBJIEHUS BUPYJIIEHTHOCTH

2. Heo0X0omuMOCTh UCTIONB30BAHHS XOJIOIMIBHUKOB JJIS1 XPaHEHUS

3. ClOXHOCTD KYTBTUBHPOBAHUS MHOTHX ITaTOI€HHBIX MUKPOOPTaHU3MOB
4. Huzkas 3pheKTHBHOCTD TAKMX BaKLUH

5. OmacHOCTh 3apayKeHHs IEPCOHaa Ha MPENPUITHI

280.

KoHcepBaHTBI BaKIIMHbI — 3TO:

1. Cnemmduueckue AHTUT€HBI, MPOAYKTEI JKU3HEACATEIILHOCTH
MHUKPOOPIaHU3MOB

2. BemectBa, onpenenstomnye cTabuIbHOCTh BAKLIUHBI [IPU €€ XpaHEHUU
3. BemecTBa, NOHWXAIOIKE BUPYIEHTHOCTh

4. BCIIIGCTBa, IMOBBIIIAOIINEC UMMYHOTCHHOCTb aHTHUI'CHA

5. BemecTBa, NOBBIILIAIOLINE BUPYICHTHOCTD

281.

JlelicTBYrOIMI KOMIIOHEHT BaKIIMHBI — 3TO:

1. Cnenuduueckue AHTUIEHBI, IIPOAYKTBI JKU3HEAESITEIbHOCTH
MUKpPOOPTraHU3MOB

2. BemecTBa, onpenensonue cTabuiIbHOCTh BaKIUHBI IPU €€ XpPaHEHUU
3. AHTHTEH, TNpEeJOXpaHAIIMNA  BAaKIUHY OT  pa3pyllleHUus U
IIPO/JIEBAIOLINI CPOK €€ TOAHOCTH

4. BemecTBa, MOBBIIIAIOIINE UMMYHOT€HHOCTh QaHTUT€HA

5. BeniecTBa, MOBBILIAIOLINE BUPYIEHTHOCTh

282.

OO6nacTb NPUMEHEHHS CHIBOPOTOK BKIIIOYAET:

1. IlpodunakTiky HHPEKIIMOHHBIX 3a00eBaHUI
2. Tepanuio oTpaBiieHUH siAaMU MUKPOOOB

3. VIHaKTUBaIMIO TOKCHHOB IIPH YKycax 3Mei

4. JInarHOCTHUYECKHE CUCTEMBI

5. Bce BpllIenepeunciIeHHOE

283.

K mHakTMBHpPOBAHHBIM BaKI[MHAM OTHOCSITCS:
. MonekynspHble BAKIIUHbI

JluBepreHTHbIe BaKIIMHBI
ATTEHYyHpOBaHHBIE BaKLIUHbI
PexoMOMHAHTHBIE BAKIIUHBI

Bce BollienepeuncieHHoe

N

284.

K >kMBBIM BakIIMHaM OTHOCSITCS:
ATTEHYyHpOBaHHBIE BaKLIUHbI
MosnekyasipHble€ BaKIIUHBI
KopmnyckynsipHble BaKIIMHbI
CUHTETHYECKHE BaKITUHBI

. Bce BollIenepedncieHHoe

N

285.

Kitaccnueckast BakiiiHa POTHUB OCIIBI ABJIAETCS:
1. HaKTUBHPOBAHHOM 11EIbHOBUPUOHHON BaKIIMHOMN




2. HakTUBUPOBAaHHOHN CYObETUHUYHON BaKIIMHOM

3. JKusoii BakimHoOM

4. V'HaKTUBMPOBAaHHOMN PACLIEIVIEHHON BaKI[MHON

5. MlHaKTMBUPOBAHHOM PACIICINICHHON BaKIIMHOMW C aJTbIOBAHTOM

286.

MoOHOKIIOHAIbHBIC aHTHUTEINA TTOJTy4aloT B TPOU3BOJICTBE:
IIpu GppakumOHNPOBAHUK AHTUTEN OPTAaHU3MOB
OpakroHNPOBaHUEM JTUMPOLUTOB

C nomorrsio THOpUAOM

C NOMOIIBIO TPOTOIIACTOB

. C nomoupto BekropHoil JTHK

Nk W=

287.

I[JI;I MOTYYCHUS THOPUIOM JTUM(OLIUTHI BBIICISIOT U3 TKAHEH:
1. Ileyenn

2. Cene3eHKH

3. Tumyca

4. KumreyHuka

5. TlomxenynouHoM Kene3bl

288.

['uGpuaoMbl — 3TO:

1. I'eneTnyeckn OMHOPOHOE TOTOMCTBO OJHOW KJIETKH

2. Knerounble  JUMHUH, TOJIYYEHHbIE OT  CIHUSHUS  HOPMAJIbHBIX
TUMQOIMTOB ¥ MHEIIOMHBIX KIIETOK

3. KiloHoBass  KynapTypa, HAcJIEACTBEHHas OIHOPOJHOCTb  KOTOPOH
NOJIEPKUBAETCSI OTOOPOM 110 CHELUPUUECKUM ITPU3HAKAM

4. KneTku, TUIIEHHbBIE KISTOYHON 000JI0UKHU

2809.

AHTHTEHCBSI3BIBAIONIAS AKTUBHOCTh AHTUTEI ONPEICIISETCS:
1. Fab pparmenTomMm

2. Fc pparmenrom

3. Ci ¢parmenTom

4. Chi pparmenToM

5. Bce BhlLIENIEpEYHCIIEHHOE

290.

MOHOKIJIOHATIbHBIE AHTUTENIA IPUMEHSIOTCS B CIEIYIOLIEH 00m1acTu:
1. IMMyHOXMMHUYECKHE METO/bI aHAJIN3A

2. HanpaBneHHBIN TpaHCTIOPT JIEKAPCTBEHHBIX BEIIECTB

3. Ouucrtka cyOCcTaHIU IEKapCTBEHHBIX BEIIECTB

4. Co3nlaHue MTHHOBAIMOHHBIX JIEKAPCTBEHHBIX CPEICTB

5. Bce BhlLIENIEpEYHCIIEHHOE

291.

B kauecTBe METKM B MUMMYHOXHMHYECKOM aHAJIN3€ HE UCTIONB3YIOT:
1. Xumudeckre HHAUKATOPbI

2. PajinoaKkTUBHBIE aTOMBI SJIEMEHTOB

3. ®epmeHTHI

4. JIunocomsl

5. BepHo Bce

292.

NMMyHOXHUMUYECKUI aHAIA3 XapaKTEPU3YETCS:

1. BpIcokoii crienupUuHOCTBIO, UyBCTBUTEIBHOCTBIO U OBICTPOTON

2. TonbKO BBICOKOHM CIEIU(PUUHOCTHIO

3. Tonbko BBICOKOM YyBCTBUTEIBHOCTHIO

4. Tonbko ObICTPOTOI

5. HeBO3MOXHOCTBIO IIPOBEIEHHS KOJIMUYECTBEHHOIO OIPEIACICHUS B
MHOTOKOMIIOHEHTHBIX CHCTEMAaX

293.

OO6nacTe NPUMEHEHUS] MOHOKJIOHAIBHBIX aHTUTEN, OTHOCSIIUXCS TOJBKO K
JMarHOCTHKE:

1. TunupoBaHMe IpynI KPOBU U TKaHEU

HccnenoBanue 3THONIOTUH U MTATOr€HEe3a pa3IMyHbIX 3a00J1eBaHUI
HanpasneHHbIi TpaHCTIOPT JIEKapCTB

W nentuduxanysi MOIEKyI

BepHo Bce

e




294.

MecTHBIf UMMYHHBII OTBET B OOJIBIIEH CTENEHH OOYCIIOBICH aHTUTEIAMHU
KJacca:
IgG
IgE
IgM
IgA
IgD

Nk W=

295.

DepMeHTHBIC METKH B UMMYHOQHAIU3€E OTINYAOTCS OT PaAHOAKTHBHBIX :
CTaOMJILHOCTRIO U 0€30IaCHOCTEIO

TonbKO TOYHOCTHIO

ToNbKO 4yBCTBUTEIBHOCTHIO

TonabKO CTAaOMIBHOCTHIO

. Tonpko 6€30MaCHOCTEIO

N

296.

Hcnonb3oBanne  (UIyOPECHEHTHBIX ~ METOK  TIO  CPaBHCHHIO  C
UMMYHO(EPMEHTHBIMH OTJINYAETCS:

1. BbICOKOI CTOMMOCTBHIO aHAJIM3ATOPOB M PEarcHTOB

2. UyBCTBUTENBHOCTHIO

3. TouHoCTBHIO

4. DKCIPECCHOCTHIO METOIUKHU

5. Hu3kol cTOMMOCTBIO aHAJIM3aTOPOB M PEareHTOB

297.

Yro olycnoBiuBaet npeumyiiectBo RIA mepen ompeneneHueM MHCYIHMHA
110 IMaACHUIO KOHIIGHTpaIII/II/I TJIFOKO3bI B KpOBI/I JKUBOTHBIX:

1. OtcyTcTBUE BAMSHUS HA PE3yNbTaThl aHANIN3a IPYTHX OETIKOB

2. Menblast CTOUMOCTh aHAIN3a

3. Hcknrouenue neUIMTHBIX peareHTOB

4. JlerkocTb OCBOEHHUS

5. IIpomoIKUTEeIbHOCTh BpEMEHHU aHaIn3a

298.

Hcnonp3oBanue TBepAohazHOro MMMYHO(DEPMEHTHOTO aHalW3a Tpu
BBISIBJICHUH XOPHOHHYECKOTO TOHAIOTPOIIMHA TPEOYeT:

1. TombKO MOHOKJIOHAJBHBIX aHTHTEIT

2. TonmbKO MOTUCTUPOIBHBIX APHKOB

3. Tonbko Mapkepa

4. AnTturena

5. MOHOKJIOHAJIbHBIX @aHTUTEJN, TIOJIUCTHPOJILHBIX IIAPUKOB, MapKepa

299.

OTnuuneM MOHOKJIOHAJIBHBIX aHTUTEN, B CPAaBHEHUHU C MOJIMKIOHAJIBHBIMH,
SIBIISICTCSL:

1. Bo3MmoxHas KOHTAaMHHALUS TOCTOPOHHUM F€HETHUECKUM MaTepHalioM
2. Hwuzkas 9yBCTBHTEIBHOCTb

3. Huskas cnenupuuHOCTh

4. Hwuzkas ctouMocCThb

5. Bce BblIEnepeynciIeHHoe

300.

I'oMmorennsie MeTOABI B MMMYHOXMMHUYECKOM aHaJIM3€ B CpPAaBHEHUU C
TCTCPOrCHHLIMMU:

bonee npocTel METOAUYECKH U MEHEE YYBCTBUTEIbHBI

Bonee mpocTel MeTonMYECKH

bonee uyBcTBUTENBHBI

bonee cnoxHBI METOIUIECKH

Bonee cinoxxHbI B UICTIOTHEHUH U 060JI€e YYBCTBUTEIHHBI

Nk W=




2. Bonpochl /15 MPOXOsKAeHUS TPOMEKYTOUYHOM aTTeCTAlUH

Ne OueHo4uHoe CpecTBO JTaJIoH 0TBeTAa

Bomnpoc 1 BripamuBanue  MHUKpOOpPraHu3MOB B 3akpbliToM | HempepbiBHBII
cucreme, 0e3 100aBIECHUS! MUTATEIHHBIX BEIIECTB —

KaKo# 3T0 peXUM KyJIbTUBUPOBAHUS?

Bomnpoc 2 Kakyro ¢asy ©He Brimowyaer kpuBas pocrta | CtabuibHYO ¢asy pocra
MUKpPOOPIaHU3MOB?

Bomnpoc 3 Kakoli ¢epmenTt, pacmemsonmidi  kpaxMan A0 | AMunasza
IJTFOKO3BI, HCIIOJIb3yeTCs npu JICYEHUH
MOJIKEITYI04HOM Kene3bl?

Bonpoc 4 DepMeHTOM, ONPEAEISIIOIUM yCTOMYMBOCTG | B-TakTamasa
MATOr€HHBIX OaKTepuil K NEHUIMIIIMHAM, SBISETCS:

Bompoc 5 Jlnist J1ledeHusi THOWHBIX paH, OXKOroB, Tpoduueckux | CTpenTokuHaza
SI3B UCTIOJIb3yeTCsl (DEPMEHT:

Bomnpoc 6 Kak Ha3pBaroTCS BakuMHbL, cojepxkamue uensle | KopnyckymnsapHsie
KJIETKU YOUTBIX OaKkTepuii?

Bomnpoc 7 K xakomy kmaccy coeamHeHMi 1o  cBoel | benku
OMOXUMUYECKON MTPUPOJIE OTHOCSTCS (PepMEHTHI?

Bormpoc 8 Kakyro rpynmy mnpemnaparoB mnojay4aroT METOA0M | MOHOKJIOHaIbHBIE
rMOpUIOMHON TEXHOIOTUU? aHTHUTENA

Bormpoc 9 K KaKOMY TUITY BaKIUH oTHOcATcs | JKuBbie
aTTEHYUPOBAHHbIEC BAKIIUHBI?

Bompoc 10 HazoBute wmerton mabopaTopHOil AMarHocTHkH, | UMMyHO(pEpMEHTHBIH
MPUHLIKI JeHCTBUS KOTOPOTO OCHOBAH Ha pPeakluu | aHaJlu3
«aHTUTEH-aHTUTENO, TpPU  OTOM  OJUH U3
KOMIIOHEHTOB KOHBIOTUPOBAH C (PEPMEHTOM.

Bompoc 11 PerpounrubupoBanue - 310 (¢dakrop mnoxaasneHus | HauanbHoro ¢pepmenta

KOHCYHBIM IIPOAYKTOM aKTUBHOCTH gero?




Bomnpoc 12 buocunres Kakoi AMHHOKHCIIOTHI nmeet | JInuzuna
nByxda3HbIld XapakTep?

Bomnpoc 13 VYBenuueHue BbIXOA ILI€JIEBOrO MpoAykra 1pu | KoHueHTpauuu
OuoTpaHcopMai CTEPOMAOB JOCTUTAETCS NpHU | cyOcTpara
YBEJIMYCHUU:

Bompoc 14 Kak nHa3biBaeTcs MeXaHM3M MOAABIEHUS 3Kcrpeccuu | Penpeccus
reHOB?

Bomnpoc 15 Kak wHaspBatoTcst (QepMeHTBHI, 3akperieHHble Ha | MMMoOWIM30BaHHBIC
HocuTene?

Bompoc 16 Kakum cnocoboM mpeumMymniecTBEHHO MOIYy4aroT | MUKPOOHOIOTHYeCKUM
AMUHOKHCIIOTBHI? CUHTE30M

Bompoc 17 Kakmue crepeonzomMepbl aMUHOKHUCIOT B OCHOBHOM | L-hopmbl
00J1a1at0T OUOJIOTUYECKON aKTHBHOCTHIO?

Bonpoc 18 [Ipn KaKOM crocobe KyabruBupoBanue | IIpu rryOunHOM
MUKpPOOPTraHU3MOB IPOTEKAaeT B O0bEME KUIKOU
MATATEIHLHOU Cpebl?

Bonpoc 19 B ciydae npuMeHeHHus nMMoOOMIN3alul pepMeHTOB | MHOTOKpaTHOTO
B  OMOTEXHOJOTMYECKOM MPOU3BOJACTBE MOXKHO | UCIOJIb30BAHUS
MOBBICUTH PEHTAOEIBHOCTH 3 CUeT?

Bompoc 20 [IpeBpaiieHre AMTUTOKCMHA B JUTOKCUH KieTkamu | buorpancdopmaruu
Digitalis lanata ocymecTBisieTcst myTeMm:

Bomnpoc 21 AYKCUHBI SIBJISTFOTCSI cnenuduaeckumu | Pactenuit
CTUMYJIITOPAMU POCTa KJIETOK:

Bompoc 22 Kakum cnocoboM CcTepuinu3yloT TeXHOJOoTu4Yeckuil | OUIbTpOBaHUEM
BO3/1yX JJIs1 OMOTEXHOJIOTHYECKOTO IPOU3BOACTBA?

Bormpoc 23 Korga y ITaTOTEHHOTO MuKpoopranusma | IToctosHHO

JKCIIpeccupyroTes TeHsl house keeping?




Bonpoc 24 Uto monyyaroT W3 THUIPOKOPTHU30HA B pesynbrare | [Ipegnuzonon
peakuuu 1,2-neruapupoBanus?

Bomnpoc 25 Uro momyuaror B pesyabrare peakuuu 11B- | [uapokopTuson
TUJPOKCUIIMPOBAHUSI U3 BelllecTBa S?

Bormpoc 26 K xakomy HampaBIeHHIO OMOTEXHOJOTUU OTHOCUTCS | HXeHepHas
nosryuyeHue GepMeHToB? SH3UMOJIOT U

Bompoc 27 K xakum wmerogaM HMMOOMIM3AIMU OTHOCUTCS | XUMUYECKUM
KOBAJICHTHOE CBSI3bIBAHUE C HOCUTENIEM?

Bompoc 28 Kak nHazwsiBaroTcst HenubdepeHIrpoBaHHbIe KIeTKH, | Kamryc
00J1a1af01I1e CBOMCTBOM TOTHIIOTEHTHOCTH?

Bompoc 29 Kak HazbIBaeTcsi cHOCOOHOCTh OTIENBHBIX KJIETOK B | TOTUIIOTEHTHOCTH
MpOLECCE  peAM3alMu  3aKJIOYEHHOM B HUX
TEHETHYECKOH MH(POPMAIMN U PA3BUTHUIO B IEJbIA
OpraHusm?

Bormpoc 30 Uto mpoucxomut ¢ OMOCHHTE30M aHTHOMOTHUKOB, Ha | YCHIIUBACTCS
cpenax, OeTHBIX TUTATEIHLHBIMU BEIIECTBAMU ?

Bompoc 31 Uem cTepunu3yroT NUTaTeabHble Cpeabl? HacpimennsiM mapom

Bompoc 32 UTO CcYMTAlOT CYIIECTBEHHBIM MPEUMYIIECTBOM | MeHbIIYIO
T€HHO-UH)KEHEPHOT0 UHCYIUHA? aJUIEpPreHHOCTh

Bomnpoc 33 UYrto SIBJISIETCS METKOM B knaccuyeckoM | [lepokcupasa xpena
MMMYHOXUMHUYECKOM METOoJIe onpeeneHus
MHCYIMHa?

Bomnpoc 34 Uro otHOcuTCS K cyOcTparaM  pecTpukras, | HykienHoBble KHCIOThI

HCIOJIb3YCMbIX T'CHHBIM I/IH)KCHGPOM?

Bomnpoc 35

Yro sgBmseTca MHIICHBIO JJIA (bl/ISI/ILIeCKI/IX u

JTHK




XUMHUYECKHX MYTareHOB B KJIETKE OMOOOBEKTOB?

Bompoc 36

K KaKOMY THUIIY BaKIUH OTHOCUTCA OTHOCHUTCA

BakiuHa AKJIC?

KombOunupoBanHas

Bomnpoc 37

[Iporecc mpeBpalieHus KapACHOIUAA JUTUTOKCUHA B
MEHEE TOKCHUYHBIM JIMTOKCHUH  OCYIIECTBIISIETCS

KYJIETYpOH KJIETOK:

Digitalis lanata

Bomnpoc 38

B IMPONU3BOACTBC KAaKOIo0O BHTaMHHA, B OOJIBIIIMHCTBE
CTa,I[I/II\/'I IMOJIy4CHUA KOTOpOro HCIIOJIB3YCTCA
OpFaHI/ILIeCKI/Iﬁ CHHTC3, TaKXE ycnneuHo

IpUMeHsieTcs OuorpaHcpopmanus?

AckopOHMHOBasi KUCIOTA

Bomnpoc 39

B  kakoit ¢aze B  OoiblIeM  KOJIWYECTBE

CHUHTC3UPYIOTCA IICPBUIHBIC MeTa0OINUTEI?

OKCHOHEHITNAIbHON

Bonpoc 40

K  kakoii  rpymnme — mpemaparoB  OTHOCSITCS
JIEKapCTBEHHbIE Tpenaparhl, MpeAHa3HAYECHHbIE I
dbopMUpOBaHUS  AaKTHUBHOTO  WJIM  ITAaCCHBHOTO
WMMYyHUTETa  JU0O JTUATHOCTUKHU HaJTUYHs
MMMYHHUTETa WM JAUATHOCTHKU CHEIU(PUIECKOTO
MPUOOPETEHHOT0 M3MEHEHUS HMMMYHOJOTHYECKOTO

OTBETa Ha aJUIEPTU3UPYIOLINE BelecTBa?”

HNmmyHoOuonoruueckue

Bonpoc 41

[Tpu n00aBIeHUN KaKKOIo KOMIIJIEKCHOTO
KOMITOHEHTA MUTATENBHON CPEbl PE3KO MOBBILIACTCS
MIPOU3BOAUTEIBHOCTh  (PEpMEHTAIlM B CiIydae

HEeHUIIMIUTHHA?

Kykypy3Hblil 3KCTpakT

Bonpoc 42

MOJ'ICKy.TIBI KaKkoro pa3sMmepa QJIIOUPYIOTCA

MOCIIETHUMH TIPH TeNb-PUIbTpaiu?

HuskomonexynsipHbie

Bomnpoc 43

Kaxoii aHTuOMOTHK TTONTyqaroT Ha ocHOBE Penicillium

notatum?

IS 0700050 M0%05

Bomnpoc 44

Kakoii ~ aHTMOMOTMK  MONy4yarOT Ha  OCHOBE

Streptomyces griseus’!

CrpentoMuIiuH

Bormpoc 45

Kak Ha3pIBaeTCSd  KOMILICKC MHUKPOOpPTaHU3MOB,

Y49aCTBYIOIIHUX B OYHUCTKEC CTOYHBIX BOII?

AKTHUBHBII U




Bomnpoc 46

Kakas ¢aza pocra KJIeTKd Jydlle BCEro MOIXOIUT

JUISL IPOTOTLIACTUPOBAHMSI CYCTIEH3MOHHBIX KYABTYp?

Jlorapupmuueckas

Bormpoc 47

Uto sBIsieTCS OCHOBHBIM O€JIKOM IIa3MBbl KpOBU

AOHOPOB B KOJIMYCCTBCHHOM OTHOIICHUH?

AnpOymMuH

Bormpoc 48

UYTo mpouCXOmUT ¢ OMOCHMHTE30M aHTHOMOTHKA TPHU
M30BITOYHOM coziepkaHuu (ochopa B MUTATETLHON

cpene?

CHmxaercs

Bompoc 49

Kax nazbiBaercs siBeHue, IpU KOTOPOM IPOUCXOIUT
3HAYUTEIbHOE HAKOIIEHuE OMOMAacChl B IPOTHUBOBEC
OUOCHHTE3Y L(EJIEBBIX IIPOAYKTOB B

AHTHOMOTHYECKOM HpOMBIH_UIeHHOCTI/I?

KarabGonutnas penpeccus

Bompoc 50

[TomydyeHne mWPOTOIUIACTOB W3  OaKTEPHAIBHBIX

KJICTOK BO3MOKHO IIYTEM 06pa6OTKI/IZ

JInzonumom




3. CuTyanmoHHbIe 321a4H VISl IPOXO0KIEHHUA MPOMEKYTOYHOM aTTecTanuu

3agaua 1

B mpomecce MNpPOMBIIUIEHHOTO  MPOM3BOJACTBA  ACKOPOWHOBOM  KHCIOTBI  MCIIOJIB3YIOT
MHOT'OCTaIUNHBII XUMUUYECKUI CUHTE3, B KOTOPBIM HAPALY ¢ TOHKUMH XUMUYECKUMU PEaKLUAMU
BCTPOEHA M TEXHOJIOTUYECKH HeoOXoAumasi OMOCUHTETUYECKasl peaKIlys, YTO SBISETCS OIHUM U3
MPUMEPOB YCIEIIHOTO COYETAHUSI OPTaHUUECKOI'0 CHHTE3a C OMOCHHTE30M.

[lpy mpoBegeHMu HTama OWOCHMHTE3a HAa MPOU3BOJACTBE NPUMEHSIOT  OINpEeICHHBIE
MHUKPOOPTaHU3MBI, OCYIIECTBISIONINE OMOCHHTETHUECKUE peakiny. He MeHee BaKHBIMH SBIISIOTCS
ONTUMM3AIIMS YCIOBUN (pepMEHTAIIMU U KOHTPOJIb 32 KOJMYECTBOM OMOMAcChl MUKPOOPTaHU3MOB
B (hepMEHTALIMOHHOM aIlnapare.

Ilpoananusupytime cumyayuio ¢ mouKu 3peHus.

*  XUMUYeCKOU peakyuu Ouompancgopmayuu, onpeoersiowel nposedeHue Ouocunmesa U
HOLYYeHUe 0XHCUOAeMO20 pe3yIbmama npu ocyujecmeaieHuy buompancoopmayuu,

* 8bIO0pPA MUKPOOP2AHUZMO8 Ol OUOKOHBEPCUU U ONMUMANILHO20 N00O0PA KOMNOHEHMO8
RUMamenbHol cpedbl (UCMOYHUKOS Yenepood, azoma u gpocgopa);

* BO3MONCHOCIMU YBeUYeHUsl 8bIX00A YeNe8020 NPOOYKMA.

Bapuanr oTrBera:

B nporuiecce cuHTe3a acKOpOMHOBOM KHUCIOTHI UMEETCS JUIIb OJHA cTaaus OuoTtpanchopmanuu D-
copbuta B L-cop603y Kak KIIaCCHUECKHI MPpUMEP MUKPOOHOIIOTHYECKOTO MPOU3BOJICTBA.

Jns momyueHust cop0o3bl KyabTypy mpoayieHta Gluconobacter oxydans BeipamuBaioT B
(depMeHTEpax NEpUOJUYECKOro JEHCTBUSA, OCHAIIEHHBIX MeLIaJkaMu M OapOoTepamu  JUIs
ycuseHus aspauuu B tedenue 20-40 4. Taxoke MpUBECTH MpUMEp MOTydeHus 2-keTo-L-rynonoBoii

KHCJIIOTHI.

3agaya 2

JloBonbHO yacTo npu noiydeHuu JIC OMOTEXHONOTMYECKUMHU METOJaMU CHHTE3 METaboJINTOB B
CYCIIEH3MOHHOM KYJIbTYpe OCTaHABIMBAETCS Ha IMPOMEXKYTOUHBIX 3Tarax, HE JOXO/s A0 1eJIEBOTr0
npoaykra. B aToM ciydae Ha momolib NpuxoautT ouotpanchopmanus (OMoKOHBepcus), KOTopas
0c00eHHO (P eKTHBHA B OaKTEpUAIbHBIX KJIETKAaX, HO B PsJie CIy4aeB, TAKOW MPOILIECC MOXKHO
IIPOBECTU M C MOMOIIBIO KYJIBTYpP PACTUTENBHBIX KIIETOK, OCYLIECTBIISIOIMIMX CAMBIE Pa3IUYHbIE
peakuuu 6uoTpaHchopMaluK: TUAPOKCUINPOBAHUE, U30MEpU3alus, dTepuuKanms U T.1., 4TO B
pe3ynbTaTe MPUBOAUT K CTPYKTYPHO-(DYHKIMOHAJIBHBIM H3MEHEHUSIM TpaHC(HOpMHUPYEMOro
XUMHYECKOTO COETUHEHUS.

YcnemHo MpuUMEHSIOT OHOTpaHCchOpMAalKI0 KapACHOJIUIOB, TIUKO3UIbI KOTOPBIX IIMPOKO
pacrpocTpaHeHbl B TpakTUKe JeueHus OonesHedl cepaua. [lpoananuzupyiime  memoo
ouompancgopmayuu ¢ mouKu 3peHus:

* onmuMu3aYUYU YCIo8ull U oxcudaemozo pesyiomama noaydenus JIC;



* YenecoobpPazHOCMuU UCNONb308AHUSL Memooa ummoburuzayuu kiemok pacmenus Digitalis lanata.
BapuanT oTBeTa:

B kauecTBe mprMepa MOKHO MIPHUBECTH OHOTPaHCHOPMALIHIO JUTHTOKCHHA B JUTOKCHH KJIETKAMH
Digitalis lanata. buotpancdopmarysi JUTUTOKCHHA B IUTOKCUH MIPOMCXO/IUT 33 CUET PEaKIUH:
MMMOOHITH3AIMST PACTUTELHBIX KJICTOK MMEET IPEUMYILECTBA 110 CPABHEHHUIO C CYCIICH3HOHHBIMU

KYJIbTYPaMHU 3a CYET:

3amaua 3

[Ipy monmy4eHWH TEeHHO-WH)KEHEPHOTO WHCYJIMHA, OCHOBAHHOTO HAa pPa3JeIbHOM OHOCHHTE3E 2
Herne, B  KAuecTBe IPOJYLEHTA HCIOJB3YIOT  OINpPENIEICHHbIE  MHUKPOOPTaHM3MBI U
MOJU(PUIIMPOBAHHBIA YYKEPOJHBIH TeH (TOYHEE, ONEPOH) C JIMJACPHOU IMOCIEIOBATEIBHOCTHIO
AMHHOKHUCIIOT (METHOHWHOM M [-TalaKTO3WIa30i), OTAEISIeMOl Ha MOCIEeTHEeH CTaaiui KOHTaKTa
cekperupyemMoro Oenka u KieTkd. DepMEeHTanWI0 TMPOBOAAT Ha Ccpele C JAaKTO30M (Wiu
rajlakTo30M) Ui TOCICAYIOIIEro OObeIWHEHHsT CBOOOJHBIX HMHCYJIWHOBBIX meneil. Jlamee
OCYILECTBIISIOT BBIJCJICHUE U OYMCTKY ITOJIyYEHHOTO HHCYJIUHA.

Ha ocnoge obweti cxemvl nonyuenus UHCyIuHa U mpebo8aHull K e20 Kauecmasy

obocHylme:

* YC08UsL 86100PA KOHKPEMHO20 NPOOYYEHMA UHCYIUHA U 8EKMOPA, C NOMOWbIO KOMOPO20 MOICHO
88eCmu 8 KIIemK) 4yiHcepOOHblU 2eH (2eH UHCYIUHA),

* He0OXO0O0UMOCIb UCNONb308AHUSL TUOEPHOU NOCIE008AMENbHOCMU AMUHOKUCIOM C MEMUOHUHOM
u f-eanaxmoszuoasoi 6 cuHmese UHCYIUHA U PONb JAKMO3bl (2a1AKMO3bl) 6 npoyecce
Gepmenmayuu u NOIYyHeHUU 3a6ePULEHHBIX UHCYIUHOBLIX Yenell U Ux 00beOUHeHUl,

* BO3MOJICHOCb NPOSAGIEHUSL MOKCUUHOCMU 2EHHO-UHICEHEPHO20 UHCYIUHA, C YeM MO0 MONCEm
ObIMb C653aHO, YHUMbBIBAs. BUOOCNEYUDUUHOCMb OAHHO20 UHCYIUHA, €20 CEPULIHOe KAYecmeo U
YPO8eHb KyIbmypbl NPOU3600CMEa Ha npeonpusmuu?

IIpoxkommenmupytime npasuia 6e30nacHoCmu pabomuvl ¢ MUKPOOPSAHUSMAMU HA 2eHEMUYECKOM U
@uzuuecKom yposHsix.

Bapmuanr orBera:

Cxema nonyuyenusi pekomObuHanTHoro nHcynuna o «Eli Lilly» (CIIA)

* XuUMHUYECKMI CHHTE3 TIeHOB, KOAUpYIOIIUMX oOpa3oBaHue uerned A u B B omnpeneneHHoit
MOCJICIOBATEIbHOCTH HYKJICOTHJIOB.

» KoncrpyupoBaHnue BeKTopa.

BBeneHre Kak10ro CHHTETHYECKOTO T€Ha B TUIA3MHUIY: B OJIHY - T€H, CHHTE3UPYIOIIHIA IIeMb A, B
JIPYTyIO - T€H, CAHTE3UPYIOIUH 1ens B.

* BBenenue mosyueHHbIX TU1a3Mujl B KieTky Escherichia coli ¢ mocneayronmm nosgydeHueM aByx
KYJBTYp MPOIYIIEHTA, OJJHA U3 KOTOPBIX CHHTE3UPYET LIeb A, a Ipyras 1enb B.

* KynbTypbl nomemaior B ¢pepMeHTEp, B KyJIbTYPaJIbHYIO CPEly J00aBISIOT TajlakTo3y, KOTOpas



UHAyLHpYeT oOpa3oBaHue ¢epMmeHTa [-ramakto3ujasbl. Ilpw 53TOM IUIa3MUIBI  aKTHBHO
PEIUTMIUPYIOTCS. M B PE3YNbTaTe IMOJIydaeTcsl OOJIBIIOE KOJMYECTBO T€HOB, CHHTE3UPYIOUINX TN

A u B.

* Knetku nu3upyroT, BeLIETSAOT nenu A u B.

3agaua 4
B Hacrosmiee BpeMs cCymIecTBYeT MEXKAYHApOIHAs MporpaMMa CHCTEMBI IOMCKa W 0TOOpa
AQHTUMHKPOOHBIX areHTOB, MOAABJISIONIMX Pa3MHOXKCHUE MAaTOTCHa TOJBKO B HMH(MUIIMPOBAHHOM
OpraHmsme, T.e. CHCTeMa, MO3BOJIAIONIAs KIOHUPOBATH T'€HBI, KOTOPhIE HE DKCIPECCHPYIOTCS B
UCKYCCTBEHHBIX ycioBusX (in  vitro). J[lanHas cucreMa mOApa3syMeBaeT HCIIOJIB30BAaHHE
OIpEJICTICHHBIX METO/I0B, PEaKTUBOB (HAOOPHI [T KJIOHUPOBAHHS, PECTPUKTA3bI), TECT-00BEKTOB U
pelaer Takue 3aauu, Kak:
* Beiesienue u ourctka JJHK (amexkrpodopes);
* KyJIbTUBHPOBaHKE MaTtoreHoB, Hampumep Salmonella typhimurium;
* CO3/1aHHE BEKTOpa Ha OCHOBE IUIa3MUIBI, HECYIIEH OecCIpOMOTOPHBIE T€HBI XJIOpaM(pEHUKOI-
alleTHIIIETIIITpaHC(epasbl U JIAKTO3HOTO ONEPOHa;
* 3apa)K€HUE JJTaOOPaTOPHBIX JKUBOTHBIX (MBIILN);
* BBICEB ITATOI'€HOB U3 )KUBOTHBIX OOBEKTOB.
Pacnonoosicume nocnedosamenvHo smanvl OAHHOU CUCEMbL CKPUHUHeA AHMUMUKDOOHBIX A2eHMOS8,
YUUMBIBAs NPUMEHEHUe:!
* 2EHHO-UHIHCEHEPHBIX MEeMOO08 NPU NOYUEeHUU HAOOPA PA3IUUHBIX NAA3MUO,
* Habopa paznuunelx wmammos E. coli ¢ pasHvimu yacmsamu 2eHoma caibMOHeNbl,
* UHOUKAMOPHOIU cpeobl OJis1 OMOOPA HYHCHBIX KOJIOHULL.
Ilpokommenmupytime pe3yiomamol U O3MONCHOCU NPUMEHEHUS. OAHHOU CUCeMbl NPU NOUCKe
AHMUMUKPOOHBIX a2enmos, uchonvzyemuvlx 6 kavecmese JIC.
Bapmuanr orBera:
VY naTroreHHbIX MHKpPOOPTaHH3MOB OOHApY)KEHBI T'€HBI, KOTOPhIE HE TOAMAIOTCS WACHTH(UKAIMN
JUIl MX JajdbHEHIIero WCIONB30BaHMS B KadecTBe MumeHed npu moucke HoBbix JIC. Tak
Ha3bIBaeMble Mosyaiiue in vitro rensl. [lonaBnenne mx QyHKIMA aHTUMHUKPOOHBIMU areHTaMu
MPUBOJIUT K IMOJABIEHUIO pocTa (pa3MHOXKEHHs) MaTOreHa UMEHHO B YCJIOBMSX in vivo. MIMeHHO
NOATOMY TIOMCK ¥ WIACHTH(UKAIMS TEHOB BHUPYJICHTHOCTH SIBJISIOTCS KOHEYHOH LENBIO
Uccie0BaTesel, CO3/1al0IINX HOBbIE aHTUMHKPOOHBIE JIGKapCTBEHHBIE TIPETIapaThl.
B kauectBe mpuMepa Takoi paboTel MoxHO mpuBectd Mmetox IVET (in vivo expression
technology). Cyts meTona:

e T'enom mnarorennoi Oakrepuu (Salmonella typhimurium) nmensit Ha coTHH (parMeHTOB,

KpaTtHbX 1,2, 3 u T.4.



e Kaxplif oTAenbHBIN (parMeHT FeHHO-MHKECHEPHBIMU METOIaMHU COCTUHSIOT C JIMIICHHBIM
IPOMOTOpa T€HOM XJIopaM(peHHKOI-aueTHs1 TpaHcdepasbl (cat). [lomyuenHsiii pparmeHt
SBIISICTCA CABOCHHBIM (X-cat, rae X - ()parMeHT T'€HOMa CaJlbMOHEJIBL, a cat - TeH
xsopaMpeHukon-aneruaTpancepassr). K atomy ciBoeHHOMY (parMeHTy HPHUCOCTUHSIOT
JAKTO3HBIM OIEpOH, TakkKe JHUIIeHHBI mnpomoropa (lac Z). Ha stom »Tame reHHbIe
WH)KEHEPHI MOJY4aloT pparMeHT, COCTOSIINHI yxe u3 3 yacreii: x-cat-lac Z.

e Ilonmyuennslii pparment (x-cat-lac Z) BKIOYAIOT B IIIa3MULY.

e DTH IIa3MuIbI BBOAAT B KJIETKY E. coli.

e Jlanee cnenyeT BHeapeHue KIeTok E. coli B opranusm J1abopaTOpHOTO KUBOTHOTO (MBIIIIH)
C O/IHOBPEMEHHBIM BBE/ICHUEM eMy (eif) XxiopamdeHuKoa.

e Uepe3 CyrkM W3 TKaHM >XHUBOTHOTO Ha TBEPAYI0 HHIUKATOPHYIO Cpeay C JIAKTO30H
BBICEBAIOT OAKTEPHAIBHYIO KYJIBTYPY.

e 3areM KOJIOHUU aHAIU3HUPYIOT.

3agauya 5

[lpy moMy4eHMHM IITaMMOB CYIEPIPOAYIICHTOB aMHUHOKHCIOT (TPEOHWHA, JM3WHA H Jp.)
UCrop3yoT MukpoopranusMbl Escherichia coli, Corynebacterium glutamicum, Brevibacterium
flavum, Bacillus subtilis. B omHoM ciydae OMOCHHTE3 aMHHOKHCIOTBHI HJCT OIHOBPEMEHHO C
poctoMm Guomacchl (IIyTh MOIYYEHHUS] aMUHOKHUCIIOTHI OJJHOCTAUIHBIN), B IpYroM cillyyae cHaJala
UJIET POCT OMOMACCHI M TOJIBKO IIOTOM CHHTE3 aMUHOKHUCIIOTHI (IyTh ABYXCTaMIHBIN ).

B oannoti cumyayuu nonyuenus aMuHOKUCI0m 060cHytime:

*  npeumywjecmea Ouocunmesa N0 CPABHEHUIO C OP2AHUYECKUM CUHME30M U Ho06op
COOMBEMCMBYIOUUX MUKPOOP2AHUZMOB Ol NOJYYEHUS WMAMMOB-NPOOYYEHMO8, CHOCOOHBIX K
CBEPXCUHME3Y HYICHOU AMUHOKUCTIOMDbL, eClU KOHEUHbIM NPOOYKMOM 0)yOem TU3UH Ul MPEOHUH,

* 8bIO0P nymu OGUOCUHME3A Ol TUZUHA UTU MPEOHUHA U 0COOCHHOCU NUMAMENbHbIX CPEO;

* ycnosus hepmenmayuu (n0020MoBUMeENbHAsE CMAOUs U OUOCUHME3).

Bapmuanr orBera:

AJNBTEpHATUBOM XUMHUYECKOMY CHHTE3Y CIIY)KUT MHUKPOOHOJIOIMYECKHH MpoILecc, MpU KOTOPOM
CHelMaTbHO TOJOOpaHHBIE CEJEKIMOHHBIE WJIM CKOHCTPYHMPOBAHHbIE METOJaMH T'e€HHOMN
WH)KEHEPUU IITaMMBl TIPOJYIEHTHl CIIOCOOHBI OCYIIGCTBISTH CBEPXCHHTE3 aMHHOKHCIOT.
MuKpoOHOTOTHYecKOe MPOMBIIIIEHHOE MMPOU3BOACTBO L-aMHHOKHCIIOT MOKHO OCYIIECTBIISATH TI0
JIBYM TEXHOJIOTHYECKUM CXEMaM.

JIByxcTyneH4aTslii criocod mpeamnonaraeT o0pa3oBaHue U MOJATOTOBKY INPEAIIECTBEHHUKA, a TAKKE
OuocuHTe3 (EepMEHTHOrO TpenapaTa MHUKPOOHOTO  IPOMCXOXAEHHUsS, KOTOpBIH  Oyner
TpaHC(HOPMHUPOBATH MPEIICCTBEHHUK B IIEJIEBYI0 aMUHOKHCIIOTY.

OpmHOCTYIIEHYATHIH CIIOCO0 CHUHTE3a aMUHOKHCIOT C MOMOIIBI0 MHKPOOPTaHM3MOB OCHOBaH Ha

KYJIbTUBUPOBAHUU CTPOIO OIPEIAECICHHOIO IITaMMa-IIPOAYLEHTa LIEJIEBOM aMUHOKHUCIOTBI IIPH



COOTBETCTBYIOLIUX MapameTpax (epMEeHTAIlMOHHOTO MpoLecca.

[Tponynent nmu3uHa - Corynebacterium glutamicum (kopuHeGakTepun) - UMEET €AMHCTBEHHYIO [3-
acrmapTakuHasy ((pepMeHT), aKTHUBHOCTb KOTOPOW peryjaupyercs IyTeM COINIaCOBAaHHOTO
MHTUOMPOBAHUS 110 IPUHIIUITY OOPATHOM CBS3H.

Jns momydenust L-TpeoHMHa UCHONB3YIOT MPOMBIIUICHHBIH MyTaHTHBIH mTamMM E. coli
(sHTEpoOaKkTepun), rae CUCTEMa pPeryasuul OMOCHHTE3a aMUHOKHUCIOTHl OCHOBaHA Ha MPHUHLIUIE

nuddepeHIMaTbHON PETYISIUN H30(DepMEHTaMH.

3amaua 6

OnHO U3 CYIECTBEHHBIX MECT Ha ()apMaleBTUUECKOM DPHIHKE 3aHUMAIOT CTEPOUHBIE TOPMOHBI,
SBJISIIOIIMECS HE TOJBKO KM3HEHHO Ba)KHBIMHU, HO M Hcrnosb3ytomuecs kak JIC, obnanas 00bmoi
IIMPOTOM CIIEKTpa U BBICOKOW M30MPATENIbHOCTHIO (PM3MOJIOrMYECKOro Bo3jeicTBus. W3BecTHO,
YTO C MOMEHTA YCTAHOBIJICHUS CTPYKTYpPhl OCHOBHBIX CTEPOUIHBIX TOPMOHOB B KaueCTBE METOJA
HOJYy4YEeHUsl JIEKAPCTBEHHBIX IIperapaToB Ha OCHOBE 3TUX COCIUHEHUN CTadd IPUMEHATh
OouoTpaHcopManuio.

Ipoananuzupyiime:

* 3a8uUcCUMOCMb OUONO2UHECKOU AKMUBHOCMU OM CHMPYKMYPbl CMEPOUOHbIX 2OPMOHANbHBIX
npenapamos;

* JdocmouHcmeéa U HeOOCMAmKU Cblpbs, UCHOIb3YEMO20 NpU NOAYYEHUU 20PMOHANbHBIX
CMEPOUOHBIX NPENApPamos;

*  BO3MOJICHOCMU UCNOTIb306AHUA Ouompancgopmayuy npu NOAYYeHuu Haubosee YeHHbIX
20PMOHANILHBIX NPENnapamos.

Bapuanr orBera:

K crepunam (cTeposiaMm) OTHOCAT CTEPOUABI, HECyIIre B MojiokeHUH C3 THAPOKCUIIBHYIO TPYIILY.
Opnum u3 HanOoliee U3YUEHHBIX CTEPUHOB (KJIAcC 300CTEPUHOB) SBIISETCS XoJiecTepuH. [pyrue
CTEpUHBI B IPUPOJIE OTIMYAIOTCS OT XOJIECTEPUHA WM 110 JUTMHE OOKOBOM IETH, WITH MO CTETICHU
HachIlleHHOCTH. B mpomecce o0pa3oBaHus CTEPOMAHBIX TOPMOHOB M3 XOJECTEpUHA CHadaja
o0Opa3yeTcs NPErHeHOJOH - OCHOBHOW IPOMEXYTOYHBIM MpPOAYKT OMOCHHTE3a CTEpOMJIOB U
KOpTUKOCTEpOouioB. [lpm  monydeHMM W3  MPOTeCTEpOHa TOPMOHAIBHBIX  IPETapaToB
KOPTUKOCTEpPOHA U THJPOKOPTH30HA (KOPTHU30JI), TECTOCTEPOHA W ACTPOHA HMX OHOJOTrHYecKas
aKTUBHOCTH CBsI3aHa ¢ OnoTpaHchopMalell CTpyKTypbl CTEPOHJIOB.

HcX0oHBIM CBIpbEM ISl IPOU3BOJICTBA CTEPOMIHBIX MTPETAPATOB SIBJISIOTCS:

* OTEYECTBEHHBIN COJIaCOANH (HU3KOE MPOILEHTHOE COJepKaHUE CTEPOUIOB);

* IMIIOPTHBIN TUOCTEHUH M MPOAYKTHI €T0 MPEBPAICHHUS: aHIPOCTECHIHOH,

aH/IPOCTEHTUCH/INOH;

* HanboJiee IKOHOMHYCH B-CI/ITOCTepI/IH (paCTeHI/ISI H OTXOAbI Hepepa6OTKI/I )IpeBCCI/IHLI).



3amaua 7

Kax m3BecTHO, Mpon3BoCcTBO BUTaMHHA B12 (KoOamaMuH) SBISETCS YACTO OMOTEXHOJIOTHYCCKUM
CrocoOOM ero IMOJIy4eHHs, KOrjJa B KayecTBe MPOAYIEHTa JaHHOTO BUTaMUHA HCIOJIb3YIOT
NPONHOHOBEIE OakTepuu H3 poaa Propionibacterium, BeIpammBaeMmble Ha Ooratoil cpeae B
OTIPE/ICNICHHBIX YCIOBUSX (EpPMEHTAMU C O00s3aTeNbHBIM J00aBICHUEM MPEANICCTBCHHUKA
BuTtamuHa Bi2 - 5, 6-muMeTmiiOeH3uMHa30I14.

B smoui cumyayuu:

* coenatime ONMUMAIbHBIU 8bIOOP Memooa (hepmMeHmayuu u YCio8uil ee npo8edeHuUs;

* dokadicume HeobX00uUMoCcmyb 000asnenuss 5,6-0umMemundeH3UMUOA30]1d 8 ONPedesieHHOe BPeMs.
nocie Hawania hepmenmayuu u npedynpeoume oopazoearue KoOGepmMeHmuou Gopmvl UMAMUHA
B12;

* npeonodcume Memoovl 8blOCNeHUs U OYUCMKU OAHHO20 SUMAMUHA, YUUMbIBAS] MeCmo €20
HaKONJIeHUs.

Bapuanr oTrBera:

[Iponyuentom BuTamuHa Biz sBIstOTCS mpomuoHOBBIE OakTepuu U3 pojaa Propionibacterium.
JloGaBneHre B cpeqy MpeaIIeCTBEHHHKAa BUTaMHHA Biz - 5, 6-auMeTHIIOSH3UMHI03071a - PE3KO
MOBBIIIIACT MPOAYKTUBHOCTh TpoxayleHTa. YUepes 72 u mocie Hadana (EepMEHTAIMd BHOCST
MPEIIIECTBEHHUK - 5,6-TUMeTHIOeH3UMUAa301. J{TUTeNbHOCTh (PepMEHTAIIMU COCTABISET OKOJIO 3
cyrok. Ilockonbky BuTamuH Bi2 coxpaHsercs B KieTkax Oaktepuii, Ouomaccy OTHEISIOT
CeTaprupOBaHNEM U M3BJICKAIOT M3 HEe LEIEBOM MPOAYKT C TIOMOIIBIO SKCTPAKIIUU TTOAKHCICHHOM
Bogoit (pH ot 4,5 nmo 5,0) mpu Ttemmeparype 85-90°C B TeueHue dyaca. 3areM CIleayeT
KpUCTAIJIM3allMsl BHUTAMHUHA W3 BOJHO-Aal[ETOHOBOTO pacTBOpa, XHMHYECKas OYHCTKA U

H3TOTOBJICHUC JICKAPCTBCHHBIX q)OpM U3 MMOJIYYCHHOI'O IIPOAYKTA.

3amaua 8

MIMMYyHOOMOTEXHOJIOTHST KaK HayKa M TMPOU3BOJICTBO, C OJHOW CTOPOHBI, MPEJiaraeT cpeacTBa s
YCHUJIEHUSI UIMMYHHOM 3alllUThl OpTaHHW3Ma B OTBET Ha pPa3UyHble HEOIarompusTHele (HakTOpHI
OKpYKaroIlel Cpelbl - BaKIIMHBI, CHIBOPOTKH, PEKOMOMHAHTHBIE HHTEPHEPOHBI, UHTEPICHKUHBI U
JIpyrue MUTOKUHBI, C APYTOW CTOPOHBI, MYTEM IIMPOKOrO0 MPUMEHEHUS MOHOKJIIOHAJIBHBIX aHTUTEI
peliaeT Takue akTyalbHble Uil ¢dapMaluy 3a1adyd, Kak O0e30MacHOCTh M KOHTPOJb KauyecTBa
JIEKapCTBEHHBIX MPENapaToB.

Buvibepume ummynodbuonpenapamsi 015 yCuieHUus UMMYHHO20 OMEEema.:

* NACCUBHO20 CneyupuuUecKko20 muna 6030etcmeust;

* NACCUBHO20 HECNEeYUPDUUECKO20 MUNA 8030eUCEUsl;

* AKMUBHO20 MUNA B030ELCMBUSL.

Ilpoxommenmupytime 603MONCHOCMU UCNOIb30BAHUS MOHOKIOHAILHLIX AHMUMENL NpU peueHuu

npobnemsl 6ezonacunocmu JIC (monumopune JIC).



Bapuanr orBera:

NMMyHOMOAYIATOPEl JINOO YCHWIIMBAIOT, JMOO OCHA0NAIOT HWMMYHHBIH OTBET OpraHU3Ma.
MMMyHHBI OTBET - CJIOKHBIH HPOLECC MEXKJIETOYHOTO B3aMMOJCHCTBUS DPa3IMYHBIX THUIIOB
TUM(OUIHBIX KIETOK C y4acTHEM CHEIH(PHUECKUX TOPMOHOB, BCIEICTBHE KOTOPOro B-kieTku
AKTUBHO CHHTE3UPYIOT crieu(UUECKUe aHTUTeNa MPOTUB IaHHOTO aHTUTEHA.

AHTHTENa, OJHOPOIHBIE MO CTPYKTYpPE M CHEUU(PUYHOCTH, HA3BIBAIOT MOHOKJIOHAIEHBIMU
AHTUTEJIAMHU.

CriocoObl  ycwiieHUSI MMMYHHOTO OTBETa [0 THITy BO3JCHCTBHSA pa3feisiiOT HAa AKTUBHBIE U
NacCMBHBIE, a TaKkKe Ha crneuuduyeckue W Hecrneuupuueckne. AKTHBHYIO HMMYHH3AIHIO
BBI3BIBAIOT BAKIIMHBI HA OCHOBE PEKOMOMHAHTHBIX IPOTEKTHBHBIX aHTHI'CHOB, KUBBIX THOPHIHBIX
HOCHTEJEH, BEICTYNAIOIINX B KAYECTBE UMMYHOOHOIIPETIapaToB.

[To cnocoOy mony4eHus BaKIWHBI ACTSAT HA JKUBBIE BAKLIMHBI C OCIA0JCHHON BHPYJICHTHOCTHIO U
HE)KMBbIE  BakIUHBI  (MOJICKYJSpPHBIE  AQHATOKCHHBI -  JUQTEpUHHBINA,  CTOJOHSYHBIM,
OOTYIMHUYECKUT).

JKuBble BaKIIMHBI MOTYT OBITH KaK BHPYCHOT'O IPOUCXOXKACHUS (Hampumep, A NpOQHIaKTUKA
OCITbI, KOPH, TPHIINA, KPACHYXH, INOJMOMHENUTa), TaK W OAKTEPUHHOTO TNPOUCXOKICHHS IS
npoMIAKTUKA CHOUPCKON $3BBI, YyMbl, TyOepKyne3a u ap. B oTBeT Ha BBeJEHHE BaKIWHBI B
OpraHu3Me 4YelOBeKa WJIM JKMBOTHOTO  BBIpAOATHIBAIOTCS aHTHTENA K  I[aTOTEHHOMY
MHKpPOOPTaHU3MYy, KOTOpBIE MPH TOCienyoneld HHPEKIUMA MPUBOAAT K MHAKTUBALMM MAaTOTCHA,

OJI0KHpYst ero mpodudeparnio, 4To He MO3BOJIIET Pa3BUTHCS 3a00JICBAaHUIO.

3agaya 9

[IpumeHeHrne WMMOOUIM30BAaHHBIX (EPMEHTOB U OETKOB B MEAMIIMHE OTKPHIBAET HOBBIE
BO3MOXXHOCTH co3fianus 3pdextuBHbix JIC.

IIpooemoncmpupyiime 803MONCHOCMU U OOCMOUHCMBA 2UOPONA3 NPU MOOUPUKAYUU MAKUX
UWUPOKO NPUMEHAEMBIX AHMUOUOMUKOB, KAK NeHUYUTLIUHBL U Yeparocnopunbl Ha OCHOBAHUU.

* VHUKQAIbHBIX CBOUCME SUOPOIUMULECKUX (DEPMEHMO8 U ONPEOETIeHHbIX USMEHEHUIl @ CMPYKMYpe
OaHHBIX AHMUOUOMUKOS, C8A3AHHBIX C NOJYUeHueM 0oee 3¢ HeKmusHvIX aHaN0208;

* CPABHEHUS XUMUHECKO20 NYMU MPaHchopmayuu ¢ OUOKAmMaiumu4eckol mexHoao2uell,

* IPOU3BOOCIBEHHBIX PE3VIbMAMO8 NOLYYEHUS. IMUX AHMUOUOMUKOS8 KAK YeNe8blX NPOOYKMO8.
Bapuanr orBera:

B otnrume ot xumudeckoi Tpanchopmanmuu Guokatanus oonagaeT YHUKaIbHOU CrEeU(UIHOCTHIO
U M30HMPaATEeIIbHOCTBIO JIEHCTBUS (DEpPMEHTOB, BO3MOKHOCTBIO IPOBEJICHUS MPOIECCa B «MSITKUX)
YCIIOBUSX.

['unponutrueckue QepMeHTHl (THAPONA3bI) HAILIH HAuOOJbIee MPUMEHEHHE B MPAKTHUKE IO
CIIETYIOIIUM MPHUYHNHAM:

¢ THAPOJIUTUYCCKUE PCaKIUH B BOI[HOﬁ Cpeac, Kak IIpaBUJIO, IMOJHOCTHBHO TCPMOJUHAMHUYCCKHU



CABUHYTHI B CTOPOHY 00pa30BaHUs MPOIYKTOB;

* KHMHETHKa peakuuid (PEePMEHTATUBHOTO THAPOIM3a JIETKO TOAMAETCA KOJIWYECTBCHHOMY
OTIMCAHUIO JI0 TIIyOOKUX CTENEHEH PEeBpaIlICHHS.

Bo3moxHOCTH  THApONa3 MOXKHO TMPEICTAaBUTh TpU  MOIU(DUKANHMHA TNEHUIWIIMHOB U
nedanocnopuHoB. [lomydueHue HOBBIX, Oosiee AS(P(EKTHBHBIX aHAJIOTOB IMECHHUIIMJUIMHOB U
11e(haTOCIOPUHOB CBSA3aHO C M3MEHEHHEM OOKOBOM ILIETIH MIPH COXPAHEHHH siJIpa aHTUOWOTHKA - 6-
AIIK umu 7-AllK kak KIIOYEBBIX COCAMHCGHUN [Ji1 CHHTE3a HOBBIX MCHHIMIIMHOB U

11e(haIoCIOPUHOB.

3agaua 10

Opna w3 MHQEKIMOHHBIX KIWHUK 3aKylnuia MapTUM MEHULIWUIMHA W cTpentoMuiuHa. Yepes
HEKOTOPOE BpEeMsl B aNTEKy NPUIUIA TPEICTABUTEIN KIMHUKUA C JKaJo00i Ha OTCYTCTBHUE
TepaneBTHIecKoro 3¢ dexra mouTH y Bcex OONbHBIX KIMHUKH. [locie mpoBepku B jabopaTopuu
OBUIO YCTAaHOBIIEHO, YTO TMpenaparbl He (anbCUPHUIUPOBAHBI M COOTBETCTBYIOT KadyeCTBY
CTaHJAPTHOU TPOTYKIIHH.

Ipoananuzupyiime 0aHHYI0 CUMYAYUIO C MOYKU 3PEHUSL:

* BO3MOMNCHBIX MEXAHUZMO8 AHMUOUOMUKOPEIUCTNEHMHOCMU ) MUKDPOOP2AHUIMOS U 2eHeMUYEeCKUX
aACneKkmos s61eHUs «UHGEKYUOHHOU Pe3UCMEHMHOCIUY UIU «20CNUMALbHOU UHDEKYUUY»,

* B03MOJUCHBIX MEXAHUZMO8 UHOVKyuu f-naxkmama3s (PBPs-2 u PBPs-3) u ux uneubuposanusi,

* paspeutenus OGHHOU CUMYayUlU.

Bapmuanr orBera:

[Tna3Muabl - TEHETUYECKUE AIEMEHThI MUKPOOHOH KIIETKH, MPECTABIAIONINE COOON KOJbIIEBBIE
monekynsl JIHK pasmepoM B CcOTHH pa3 MeHBIIMM, 4YeM pa3Mep XpomMocombl. OMmacHOCTbH
TUTa3MUIHON Pe3UCTEHTHOCTH

B TCHCTHUYECKOM TUIAHE BBIPAXKACTCSI B TOM, YTO IJIA3MHUIBI IIEPEIAIOTCS U3 KIICTKU B KIIETKY ITyTEM
KOHBIOTAIMH (QHAJIOT MOJIOBOTO TpoIiecca), T.e. 0e3 AeTNeHHs KIETKH, OJHAKO TUIA3MHUAA TIPH ATOM
perunnupyercs. TakuM 00pa3oM, OJHA KJETKa MOXKET OYeHb OBICTPO MepelaTh PEe3UCTEHTHOCTh
OTPOMHOMY  KOJHMYECTBY KiIeToK. (Oco0eHHO dYacTo TMa3MHIHAas JIOKadu3alds TEeHOB
PE3UCTECHTHOCTH BCTpeYaeTcs NMpH (PEpMEHTATUBHOW WHAKTHBAIIMA AaHTHOMOTHKOB. MHOrma B
OJIHOHM TIIa3MHUC OKAa3bIBAIOTCS JIOKAITM30BAaHBI HECKOJIBKO TI'€HOB, KOJHUPYIOMUX (HEepMEHTHI,
BO3JICHCTBYIONIME HAa  aHTHOMOTHKU  pas3HbiXx rpynmn. OTciola  BO3HUKIO  TOHSTHE
MOJIMPE3UCTCHTHOCTH MHKPOOPTaHU3MOB. Takue TMONUPE3UCTEHTHBIE IITaMMbI BO30yAHUTENei
WHQEKIIMA TIPEJCTABIISIOT CEPhE3HYI0 NpoOJieMy B HMH(DEKIIMOHHON KIIMHHUKE, BBI3BIBAS TaK
HA3bIBAEMYI0 TOCHHUTAIBHYIO WHQEKIHIO, KOTJAa K TeM aHTHOMOTHKAM, KOTOPBIC HCIIOJIB3YIOT B
WH(EKIIMOHHOW KIIMHUKE Ha TOT MOMEHT, BOSHHKAET YCTOWYHMBAs PE3UCTEHTHOCTh BO30yAHTENEH
pa3iauYHbIX WHMEKIHMOHHBIX 3a00JIeBaHUN, M COOTBETCTBEHHO AaHTHOMOTHK TepsSeT CBOIO

AKTHBHOCTbD.



3amaua 11

Onpenenure oNTUMajabHbBIE MapaMeTpbl BEACHHs Ipolecca OMOCHHTE3a MPOTHBOOIMYXOJIEBOTO
aHTHUOMOTHKA pyOOMHIIMHA HAa OCHOBE aHAJIM3a TaOJIMYHBIX JAHHBIX, OXapaKTEPU3YHUTE IMPOLECC
OMOCHHTE3a C TOUKH 3PEHHS €r0 Pe3y/bTaTOB U MPUMEHEHHs JaHHOH (pepMEeHTAIMOHHON Cpeapbl,
T.€. SIBJISIETCA JIM €€ COCTaB ONTHMAJbHBIM B JaHHOM ciydae? Eciu HeT, TO, 4T0 HEOOXOAMMO
WU3MEHUTH?

Ob6opynoBanue: anmnapat «Chemap 1».

CocraB cpenbl, %:

* KpaxmaJl kapTodeabHbIi — 6,5;

* coeBast myka — 1,7;

* rmroko3a — 1,5;

* (NH4)2SOs — 0,4;

* K2HPO4 — 0,01,

* CaCO3 —0,5;

* pH nepex moceBom — 7,1.

Tabmuna. Ilokasarenn Benenus mporecca B ammapate «Chemap 1» ¢ wucnonp3oBaHHEM

KpaxMallbHOM Ccpeibl

Ne Yacobl buomacca, | pH Yriaesoanl | I'mioko3a | A3zor PO AKTHB-
npodsr | pocta | % o0mme HOCTb,
MKT/MJI
1 0 — 7,1 6,55 1,56 86,8 65 50
2 11 5 6,9 6,22 1,56 86,8 60 175
3 35 10 6,9 5,98 0 84,0 S7 277
4 59 38 6,5 5,36 — 81,2 52 306,6
5 83 32 7,0 4,31 — 53,2 43 297,3
6 107 30 8,2 4,31 — 89,6 43 146

Coenavime obobwarowuii 661600 0 HATUYUU ONMUMATLHBIX USMEHEHULL, NO36ONAIOUUX NPOU3EECTU
MAaKCUManbHoe KOIUu4ecmeo aHmuduomuxa.

Bapmuanr orBera:

B nanHoM mporecce HEOOX0IMMO YUUTHIBATD:

* HcYEepHaHWe KOMIIOHEHTOB Cpelbl C Y4eTOM CKOpPOCTHM HX TOTpeOsieHHs; B Ipolecce
q)epMeHTaHI/II/I OCTAJIMCh MPAKTHYCCKHW HCHUCIIOJIB30BAHHBIMHW a30T W YIJICBOABI; 3aBUCUMOCTH
O6roMaccel OT aKTUBHOCTH IPOAYLEHTa (yelIbHasi aKTUBHOCTb) MUHUMAJIbHAS;

* BIIMAHHME IIapaMETPOB HAa OKOHYAHHUE IIPOLIECCA; HCTOILUCHMS CpeAbl HET, HO €CTh aBTOJIM3,

nmapameTpsl Ipolecca He cOaJaHCHPOBaHBI, HAOMIOJAeTCs 3allleladylBaHUE Cpelbl M CHIDKEHUE




AKTUBHOCTH OMOCHHTE3a aHTHOHNOTHKA;
* BO3MOKHOCTb IPOJIJICHHS aKTUBHOM a3kl Mmporiecca )i YBEIHUSHUS BbIX0Aa aHTHOMOTHKA. [1is
3TOr0 HEOOXOIUMO YBEIIMYUTh MaCCOOOMEH KIIETOK M YCHJIUTh MX JIBIXaHUE, ITO MOXKHO C/CJIaTh,

€CJIA YBEJIIMYUTH YMCIIO 000POTOB MEIIANKH (hepMeHTepa, YCHIIUTh 0apOOTax M adpaluio B IEIIOM.

3agaua 12

Onpenenure onNTUMajabHbIE MapaMeTpbl BEACHHs Ipolecca OMOCHHTE3a MPOTHBOOIYXOJIEBOTO
aHTHOMOTHKA pyOOMHIIMHA HA OCHOBE aHANM3a TAaOJMYHBIX JAHHBIX U OXapaKTEpU3YHTE ATOT
nporecc OMOCHHTE3a C TOUKH 3PEHHUS €r0 Pe3yIbTaTOB U MPUMEHEHHS TaHHOH (hepMEeHTAlMOHHON
Cpenpl, T.e. SIBISIETCS JM €€ COCTaB ONTHUMalbHBIM B JaHHOM ciydae? Eciu Her, To 4ro
HEO00XO0IUMO U3MEHHUTH?

Ob6opynosanue: anmnapatr «Chemap 2».

CocraB cpenbl, %:

* rOpoXoBasi Myka — 3;

* caxapo3a — 7,

* NaCL — 0,4,

+ KCL —0,04;

* K;HPO4 — 0,08;

* (NH4)2SOs — 0,4;

* CaCO3—0,8;

* pH nepex moceBom — 7,41.

Tabnuna. [TokazaTenu Benenus npoiiecca B anmapaTte «Chemap 2» ¢ UCHOIB30BaHUEM Caxapo3HO-

TOPOXOBOU MYKH

Ne mpo- | Yacsl buo- pH | Yrueso- I'moko-3a | Azor PO2 | AkTuB-
ObI pocta macca, AbI HOCTb,
% o0mme MKT/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 22 335,8
4 59 25 6,75 3,41 — 28 20 552,8
5 83 25 6,75 2,32 — 8,4 20 685,8
6 107 25 6,6 0,9 — 1,02 25 823

Coenaiime 0bobwarowuii 661600 0 HATUYUU ONMUMATLHBIX USMEHEHUN, NO380NAI0WUX NPOU3EECMU
MAaKCUManbHoe KOu4ecmeo aHmuduomuxa.
Bapmuanr orBera:

B mannom mponecce MOXKHO BbIACIIUTD CICAYIOIIUC 0COOEHHOCTH:



* KOMIIOHEHTHI CPEbl MOYTH MOJTHOCTHIO UCUEPIIAHBL;
* IIPOIIECC UMEET BBICOKYIO YJEIbHYIO aKTUBHOCTh OMOCHHTE3a aHTUOMOTHKA;

* ONTUMAJIBHOE BIMSHHUE TAPaMETPOB HA OKOHYAHHE MPoIIecca;

* B [ETSAX YBEIMUYCHUS BBIXOJIAa AaHTHOWOTHKA ¥ TOBBIMICHUS PEHTAOCIBHOCTH IMPOIECCa MOMKHO

IPOATUTH BpeMs (hepMEeHTAIMU, TPUMEHSSI A30THO-YTIICBOJHYIO IOIIHUTKY.

3agaua 13

buorexHonorus kak Hayka U IIPOU3BOJICTBO OCHOBAaHA Ha MCIIOJIb30BAaHUM OIPE/IEICHHBIX areHTOB
U TIPOLIECCOB JUIsl BO3JACHCTBUS HA JKUBYIO MPUPOAY C LENbIO MOJIYYEHHs] LEHHBIX MPOIYKTOB, B
oM uucine u JIC.

B uacmu ananuza poau 6uomexnonocuu 0Jisk COBPEMeHHOU papmayuu:

* cpasHume, uYmMO OMIAUYAEN COBPEMEHHYIO OUOMEXHONI02UI0 6 ee UCMOPUYECKOM Pa36umull;
npugeoume cxemy OUOMEXHOIO2ULECKO20 NPOU3BOOCHEA,

* pacwughpytime, 4mo NOHUMAIOM NOO MEPMUHAMU «A2EHMbLY U «KNPOYECCHLY 8 OUOMEXHONOUU,

* npedcmasbme HA KOHKPEMHbIX NPUMEPAX BO3MOICHOCIU BO30EUCMEUS HA ICUBVIO NPUPOOY O/is
nonyuenus JIC.

Bapuanr orBera:

CoBpeMeHHas OGMOTEXHOJIOT sl peIIaeT MHOTHE MTPOOJIeMbl B 4acTH (papMaluu IO CO3/IaHUIO HOBBIX
s¢¢pextuBHbIXx M Oe3zomacHelx JIC, mpodmIakTHYECKUX MpenapaToB U PasIMYHbIX
JTUAarHOCTUKYMOB. HoMeHknaTypa JeKapCcTBEHHBIX IIpernapaTroB, IIOJyYE€HHBIX Ha OCHOBE
0M000BEKTOB, B CHUIy OOBEKTUBHBIX NPUYMH HMEET TEHJEHIMI0 K CBOEMY pacliupeHuio. B
KaTErOpHIO JIEKAPCTBEHHBIX MPENapaToB, MOJIyUYEHHBIX OMOTEXHOIOTMUECKUM ITyTEM BXOST:

* cobctBeHHO JIC - aMHUHOKHMCIOTHI M TpemnapaTbl Ha UX OCHOBE, aHTHUOMOTHKH, (EpMEHTBHI,
KO(EpMEHTHI, KPOBE3aMEHUTENN U MJIa3MO3aMEHUTENN, TOPMOHBI CTEPOUTHON M MOJMNENTHHON
MPUPO/IbI, AJTKAJIOU/IBL;

* NpopUIAKTUYECKHE CpPEICTBA - BaKLUWHbBI, aHATOKCHUHBI, HWHTEP(EPOHBI, CHIBOPOTKH,
UMMYHOMOYJIATOPBI, HOPMO(JIIOPHI;

* IMarHOCTUYECKHE CPECTBA - (PEPMEHTHBIE U UMMYHHBIE JMATHOCTHUKYMBI, ITPENapaThl HA OCHOBE
MOHOKJIOHAJIbHBIX aHTUTEI U UMMOOUIIN30BaHHBIX KJIETOK.

B coBpeMeHHOM NpenCTaBI€HUU «OMOTEXHOJIOTHUS» - 3TO HAIMpPaBICHHE HAYyYHO-TEXHHUYECKOIO
nporpecca, HCHOJb3yoIlee OHOJIOrMYecKHe MpOIecChl M areHThl Ui  IIeJICHANpPaBIEeHHOTO
BO3/JCICTBUS HA IPUPOIY, a TAKXKE JUIsl IMPOMBIIUIEHHOTO IOJYyYEHUS IOJIE3HBIX JUIS YEJOBEKa
IPOYKTOB, B ToM uncie JIC.

[Ton TepMUHOM «areHThD» MOHUMAIOT OMO0OBEKTHI Kak MpoayueHTsl (ucTouHuK JIC) u dhepmeHTbI
(Omokaranu3aTopsl). ITpoueccsl 03HA4aroT IIPOIYyLIUPOBAHHE (OuocunTe3) 1100
O6uoTpaHcHOpMaLIUIO.

CxeMa OMOTEXHOJOTHYECKOI0 IIPOU3BOJACTBA BKIOYACT:



* HCXOJIHOE ChIPbEe, JHEPTETUUECKUE PECYPChI, KBATU(DUIIMPOBAHHBIN TPY/I;
* OM00OBEKT (MPOAYIEHT, (hEPMEHT);

* pepmenTep (OuopeakTop);

3amaua 14

Cy1iecTBYIOT BIIOJIHE OIpeAeTCHHbIe TpPeOOBaHMS W YCIOBHS JUIsl CO3JaHUS M Pa3BUTHUS
ouorexHoioruueckoro mpousBojactBa JIC. B wactHOCTH, 3TO KacaeTcss mpoOiieMbl BbIOOpa
O0MOOOBEKTOB I MAacIITAOMPOBAHUS MPOU3BOJACTBA. MIMEIOTCS CYIIECTBEHHBIC PA3INYHS MEXKIY
JUKUM IOTAMMOM U TPOMBIIUICHHBIM mmTamMmMmoM. llltaMMm o6nagaer BHojgHE KOHKPETHBIMU
CBOICTBaMH MPUPOAHOIO XapakTepa, a MPOU3BOICTBEHHBIH MPOIECC UMEET CBOU TPEeOOBaHUS K
stomy mTammy. CymiecTBYIOT CIOCOOBI BO3/IEHCTBUS HA UKW IITAMM C LIETBIO YIOBIETBOPEHUS
TpeboBanuil npousBoactea JIC.

Ipoananusupytime 0annylo cumyayuro ¢ mo4Kku 3peHus.

* npedcmasienusi 0 buoobvexme u e2o PYHKYusx;

* coomeemcmeus CceouUcms npooyyenma mpebosanusim npouzeoocmea JIC u npobreme
beszonachocmu npu pabome ¢ NPOOYYeHMamu,

*  NpUMeHeHUs KOHKDEeMmHbIX Memooo8 npeobpazosanus OU00OveKma O OalbHelue2o
UCNONIL30BAHUSA €20 8 CO30aHUU HO8bIX Npodyyenmos JIC.

Bapuanr oTrBera:

W3 ompeneneHus OMOTEXHOJOTHH CIEAYET, YTO OCHOBHBIM HMHCTPYMEHTOM TOJYYECHHUS WU
monupuxamuu JIC sBngercs OnooObekT. VMeHHO 103TOMYy OHMOOOBEKT 3TO MPOIYLEHT,
OMOCHHTE3UPYIOIIUNA HYXHBIH HPOAYKT, JHOO (QEepMEHT, KaTaTU3UPYIOIIUN TPHUCYILYI0 €My
peakuuio. /11 NCHOAb30BaHUS aKTUBHO (DYHKIIMOHUPYIOLIET0 OM00ObEeKTa HE0OX0AMMO 3HATh €ro
CBOWCTBA C IIEJIBIO €r0 COBEPILICHCTBOBAHUS.

Boibop 0OMO0OBEKTa 3aBUCUT OT €ro KOHKPETHBIX CBOMCTB, TakuX Kak O€3BpeIHOCTb,
YCTOMYUBOCTh K (haraM W BHUpYycaM, aKTHBHOCTh OMOCHMHTE3a, CKOPOCTh POCTa M HAKOIUICHHE
O6uomacchl, CTaOWJIIBHOCTb IO  IMPOU3BOAUTENBHOCTH, YYBCTBUTENBHOCTh K  YCIOBHUSM
KyJIbTUBUpOBaHUA (a3pauus, pH, Temneparypa), noTpeOHOCTh B UCTOUHUKAX YIJIEBOAOB U a30Ta,
UCTIOIB30BaHUE JICIEBBIX W JIOCTYITHBIX IUTATEIBHBIX CpPEl, COOTBETCTBHE YCIOBHUSIM

MIPOMBIIIJIEHHOTO TPOU3BOCTBA (OTCYTCTBHE HEMIPUSATHOTO 3a1axa, HEBBICOKAs BA3KOCTh CPEJIbI).

3amaua 15

KaK HN3BECTHO, HpI/I HNCIIOJIB30BAHUN KJ'IGTO‘—IHOfI I/IH)KeHepI/II/I l'IpI/I CO3JaHUN HOBBIX HpOJIYHeHTOB
IIUPOKO MPUMEHSFOT METOJHMKY MPOTOIUIACTUPOBAHUS (MTOJYYSHHSI MPOTOIJIACTOB) KaK IMPOIECC
KOHCTPYKIIUU THOPHUIHBIX CTPYKTYP.

B nnane pewenus 3a0auu nonyyeHus HO8bIX NPOOYYEHMO8 KaK UCTMOYHUKOS

Hosvlx JIC npeonoocume:



* cXemy nonyuenus npomonaacmos u 2UOPUOHLIX CIMPYKIMYD,

* YCN08USL COXPAHEHUS NPOMONLACMO8;

* KOHeuHble yeau, docmueaemvle ¢ HOMOWbIO NPOOYKMO8 UOPUOHOU NPUPOOb.

Bapuanr orBera:

OpHuM U3 cnoco0oB MoIU(pUKAIMK OHOOOBEKTa C WENbI0 YCHUJIICHHS €ro (yHKIHMOHATbHOU
AKTUBHOCTH SIBJSIETCS METOJ| KJICTOYHOW WHKeHepuH. KileTouHas WHXXEHEpHs - 3TO TEXHHKa
oomena ¢parmentamu JIHK, yvacTkamMu XpoMOCOM y MPOKapHOT M YYacTKaMU M IIEIBIMHU
XPOMOCOMaMH Yy 3YKapuOT HE3aBUCHUMO OT CTEIICHH BOJIOIIUH.

Jiist mosrydeHusi THOPUIHBIX KJIETOK IPUMEHSIOT TEXHUKY IPOTOILIACTHPOBAHMSI.

[Tony4yeHHbIi THOPH]T 3aCEBAIOT HA ITUIOTHYIO MHUTATEIBHYIO cpeny. UTOOBl OTIMYUTH THOPUIHYIO

KIJICTKY OT HeFH6pHHHOﬁ, HeO6XO,Z[I/IMO BKIIFOUYUTD €I€ OJUH IIPOTOILIACT, HCCYIJ_II/Iﬁ MapkKep.

3agauya 16

B coBpemennoit 6uorexnosoruu npu cozganuu JIC ocoboe MecTo OTBOAUTCS T€HHOW HHXKEHEPHH,
CyTh T€XHOJIOTUU KOTOPOW 3aKJIFOYAETCS B UCKYCCTBEHHOM COEAMHEHHMU OTAETbHBIX (parMeHTOB
JIHK in vitro ¢ mocnenyroomuM BBeneHueM wu3oiupoBanHoi JIHK B kuByIO KIETKY C LEIbIO
NOJyYCHUsT PEKOMOMHAHTHBIX O€NKOB. [ OCYIIEeCTBIEHUSI 3TOTO HEOOXOIUMBI OIpeeIeHHBIC
YCIIOBMSI, HaJM4KMe TPAHCIOPTHOro ycTpoicTBa ana BHeceHus JIHK B kieTky mnpopyueHra,
UCIONIb30BaHue (PepMEHTOB /JIsi BKIIOUEHHUS HOBOTO reHa. [ 'eHHas HHKEHepHUs ONepUpPYeT TaKUMHU
MOHSATUSMH, KaK BEKTOp, PECTPUKTA3bI, JIMIIKUE KOHIIbI, CANT y3HABaHWS, JUTa3bl, T€H-MapKep,
KOMIETEHTHOCTh KJIETKH, 9K30H, HHTPOH.

C npeocmagnenHvix 00WUX NO3UYUL NO 2eHHOU UHIICEHepuu Ccopmyrupyiime KOHKpemmbvie
VCA08UsL:

* pacuwiugpyiime noxsmue «8eKmop» U NYmu e20 88e0eHUsl 8 KIemKy,npeoiodxcume gepmenmst,
pabomaiowjue 8 SmMou cumyayuu,

* NPeON0AHCUMe MEeXHUK)Y eHHO-UHMICEHEPHO20 IKCNepUMeHma (cmaouu);

* cpasHume npoyecc oobpazosanus MPHK y syxapuom u npokapuom.

Bapmuanr orBera:

[lenn reHHOW HMH)KEHEPHM - CO3/I1aHHME HOBBIX MPOIYLEHTOB LEJEeBBIX MpoaAyKToB (HOBBIE JIC,
JTUAarHOCTHYECKHUE W MPOPUIAKTUIECKHE PETIapaThl).

Cyrp TexHonorun - coeauHenue ¢parmenroB JIHK in vitro ¢ mocnenyrouM BBeACHUEM
u3onupoBaHHoi JIHK B xuBy10 KIIETKY MOCpPEeACTBOM (DEPMEHTOB HSHAOHYKJEa3, B YaCTHOCTH
PECTPHKTA3.

B mporecce o6pazoBanus monekyinsl MPHK umeer mecto mporecc crutalicunra (cpanuBanusi). Y
JYKapHOT, B OTJIMYME OT IMPOKAPHOT, TI'eH TMpPeJICTaBlIseT COO0H MO3au4Hyl CTPYKTYpY,
COJIepXKAIYI0 HapsAay C SK30HaMH (IIOCJIEN0BATENIbHOCTH OCHOBAHUHM, HECylre HWH(POPMALHUIO)

WHTPOHBI (TIOCTIEIOBATEIFHOCTH OCHOBAHUH, HE HECYIIIME HH(POPMAITHIO).



3amgaua 17

Bo3HHMKHOBEHHE TaKMX HOBBIX JUCLUIUIMH, KaK T€HOMHKAa W TPOTEOMHKA, SBHJIACh HACTOSALIMM
IPOPHIBOM B OMOJIOTUH M MMEET OOJbIIOE 3HAYCHHE MPU CO3/AaHUHM HOBBIX, Oojiee 3((HEeKTUBHBIX
JIC. Ecnm reHommka 00O3HA4aeT COBOKYHMHOCTh BCEX TEHOB OpraHu3Ma, TO IPOTEOMHKA
HOJIpa3yMeBaeT COBOKYITHOCTh BCEX KAaTAJUTUYECKUX U CTPYKTYPHBIX OCIIKOB B KIIETKE 9yKapHOTa
WM TIPOKapuoTa. 3ajjada FTeHOMUKH - IOJTHAs TeHETHYECKast XapaKTePUCTHKA MIMEHHO BCEH KIICTKH.
['eHOMUKA MTO3BOJISIET BHIPA3UTh CYIIHOCTh OPraHU3Ma, €ro BUIOBbIC M HHIUBUAYAJIbHbIC OTIHYUS,
NpPEBUIETh PEAKIMI0O HAa BHEUIHHE BO3JICHCTBHA. ['€HOMHKAa MMeEeT CBOIO KIacCH(HKAIHMIO,
OTKPBIBAET HOBBIC BO3MOXKHOCTH JUIsS TE€HOTEPAIMH, CO3JaHMs HeTpaauimoHHbex JIC, Hampumep,
TaKMX KaK aHTHCMBICIIOBBIE OJTUTOHYKJICOTHIBI.

B ceseme npedcmasnennoil unghopmayuu npuseoume:

* Knaccupurayuro 2eHOMUKU ¢ 0603HaAYeHUeM COOMEEMCmaYIoOWUx 3a0a4;

* BO3MOJICHOCIU 2EHOMEPANULL

* cumyayuy 603MONCHO20 NPUMEHEHUS AHMUCMBICIOBbIX OJULOHYKIEOMUOOS.

Bapuanr orBera:

CorimacHo 1ensiM W 3ajadaM pasiHyYaloT CTPYKTYPHYIO, CPAaBHUTEIbHYIO M (DYHKIHOHAIBHYIO
reHoMuKy. CTpyKTypHasi TCHOMUKa 3aHMMAeTCsl MICHTU(QHUKALUECH TeHOMOB KJIETOK U OT/AEIbHBIX
CTPYKTYPHBIX T€HOB IO OIPECICHHBIM XapaKTEPHCTHKaM, KOTOPBIE OTHOCITCS K XpPOMOCOME Y
MPOKApUOT M K KKJIOU U3 XPOMOCOM y dYKapHoT. CpaBHHUTEIbHAS T€HOMHUKA TTOTYJaeT CBEICHUS
O CTENEeHH TOMOJIOTUH POJICTBEHHBIX TeHOB. DYHKIIMOHAIbHAS WM METaboInYecKas TeHOMHKa
YCTaHaBJIMBAET CBA3b MEX/1y TEHOMOM U META00IM3MOM.

[TpakTHyeckuM NpUMEHEHHEM JOCTHKEHUH T'€HOMHUKHU SBJIsleTcs reHorepanus. s peanuszanuu
BO3MOXKHOCTEH TreHoTepanmuu TpeOyeTcss NpeABapUTEIbHOE  CO3JaHUE  PEKOMOMHAHTHOM
TeHETUYECKON KOHCTPYKIIMN C HOPMaJIbHOM Konuel Je(eKTHOro TeHa, a TAKKe CO3JjaHue JIIs 3TON
KOHCTPYKIIMU BEKTOpa, NEPEHOCSIIECT0 €€ B KIETKH OpraHu3Ma manueHTa. ['eHoTtepamus ex vivo
npeirnonaraeT BBEJACHHWE IyTeM TpaHCQy3UM WM TPAHCIUIAHTAlMM HUCIPABIEHHBIX KOMUH
Ne(QeKTHOro TreHa, MpeIBapUTEeNIbHO W3BJICUEHHBIX W3 KJIETOK oOpraHu3Ma mnauueHra. llpu
TEHOTEepalMi in VivOo OCYIIECTBISIETCS JOCTaBKa B TKaHW IMAllMeHTa HOPMAJIBHOTO, TEHa
(4y’KepoHOTO).

AnTHCMBICTOBBIE onuronykieotuas - JIC XXI Beka, mpeactapisionie co00i KOMIUIEMEHTAPHYIO
JUIS  ONPEIENICHHOT0 Yyd4acTKa TIeHa IOCJIeOBaTeIbHOCTh HYKJIEOTHI0B (mmuHoi  15-20

HYKJIEOTH/IOB.

3agaua 18
CoBpemennbiit ckpunuHr JIC mpenmonaraer momydenue HoOBbIX JIC, OGomee 3>QeKTUBHBIX U

6e3omacHbIX. CKpUHUHT Kak METOJ MpeArojaraeT MOUMCK M OTOOp MPOAYLEHTOB, C MOMOIIbIO



KOTOPBIX MOXKHO ToiydaTh HoBble JIC ¢ 1OCTaTOYHOHM CTENneHbI0 (PYHKIIMOHAIBHOW aKTHBHOCTH,
ompenensieMoil Mo OWOJIOTMYECKUM TecTaM C JajbHedIel pacmudpoBKOH XUMHUUYECKOU
CTPYKTYpbI U MexaHu3Ma JeiicTBus. CKpUHUHT MOKHO IIPOBOJUTH B KJIACCMUYECKOM BapUaHTE WM
Ha TCHHOM YPOBHE.

Ilpoananuzupyiime nocieonue 0OCMUNCEHUS 2EHOMUKU U NPOMEOMUKU, NOMO2arowue 8 peuleHuu
npobem noucka Hosvix dghghexmuenvix u besonacuvix JIC. B omeeme ucnonv3ytime:

* cogpemeHHble OaHHbLe O NOCIEOHUX OOCIUNCEHUAX 2EHOMUKU U NPOTNEOMUKU

* NOHAMUE MAP2EeMHO20 CKPUHUH2A,

* MeAHCOYHAPOOHbIe NPOSPAMMbL NOUCKA [Vi-2EHO8.

BapuanTt orBeTa:

Ycnexu MOJIeKyasipHON OHMOJIOTHU B pa3BUTHH TaKUX HANpPaBICHHUM, KaK TEHOMHKA U MPOTEOMHKA,
MO3BOJISIOT MCCIIEIOBATEINIO MTPH UCTIOIH30BAHUU COOTBETCTBYIOMIMX MEKAYHAPOIHBIX 0a3 JaHHBIX
MOJy4aTh CBEJCHHUS O KaXKIOM I'€HE, BXOJSIIEM B T€HOM TECT-O0BEKTa, MOJYyYUTh JII0OOOW T'eH B
M30JIMPOBAHHOM COCTOSIHUHU, KOMMPOBATh ero ¢ nomoibio 1P u Ha momyueHHO# Takum 00pa3zom
MaTpulle HapabaTeiBaTh cHavana uHpopMmanmonnyto PHK (uPHK), a 3atem yxke B Geckierounoit
pUOOCOMHON cHCTEME W CHEIUPUYESCKUH Ui 3TOro TeHa Oenok. Mcrmonb3ys Takod MeTOJ
CKpUHUHTA, MOXXHO IICJICHANIPABIICHHO BECTH TIOMCK WHTUOUTOPOB (PYHKIMHA TMPOIYKTA
KOHKpeTHOro reHa. [Ipeamnodyrenue ToMy Wiv HHOMY FeHy OTAAl0T UCXOs U3 3a7auu (Kakoro poaa
JIC mb1 xoTenu Obl monyunTh). B manpHeiiem oToOpanHble TakuM o0pa3zoM BAB nomkHbl OBITH

HCIIBITAHBI HA TPECAMET KJIETOUYHOMH MMPOHUIACMOCTH, JOCTHIKCHUSA MUIICHHU, TOKCUYHOCTHU U T.H.

3apava 19

Pa3BuTHe pe3sMCTEHTHOCTH CETOJHS SIBJISETCS HACTOJIBKO Cephe3HOW MpoOIeMOi JeKapCTBEHHOM
TEpanuy, YTO TPO3UT BEPHYTh UEIOBEYECTBO K «I0AHTHOMOTHYECKOH 3pe». OCOOeHHO onacHa B
ATOM CMBICIIE TUTa3MHHAsI PE3UCTEHTHOCTh. V3BECTHO, YTO TIa3MUAAa KaKk BHEXPOMOCOMHBIN
(axTOp HACIENCTBEHHOCTH CIIOCOOHA CAaMOCTOSITETIFHO PETUTHIIMPOBATHCS B KIIETKE HE3ABUCHMO OT
nporecca ee aeneHus. [lnmasmuna - HocuTenb reHoB HMHpopMaiuu (Bcero okoio 30 reHoB).
[Tna3MuaBl MOTYT COZEpKaTh TEHBI PE3UCTEHTHOCTH K Pa3IMYHbIM aHTUOMOTHUKAM, KOTOPHIE JIETKO
nepefaloTcss U3 KIeTKM B KIETKY TNpu KoHbloranmuu. ['ensl [(-makramas, O0COOEHHO
nedanocnopruHas, MOTYT JIOKAIN30BaThCS TAK)KE M B OaKTepHATbHONH XpoMocoMe. Pe3nCTeHTHOCTh
MOJKET CYIIECTBOBaTb M 3a CYET T€HOB KJIETKM, JENAIOLIMX MeMOpaHy HENpOHHUIIAeMOW s
AHTUOMOTHKOB.

B ceeme obo3nauennoti npooremvl npedcmasbme:

* cXemy passumusi Na3MUOHOU Pe3UCMeHMHOCMU U NEPEOUCTOYHUK 2eHO8 Pe3UCHEHMHOCTU,

* CNOCOObBL NPeOoIeHUs PE3UCMEHMHOCIU,

* pasaudue XpoMOCOMHOU U NIA3MUOHOU JTOKANUZAYUU CIMPYKMYPHBIX 2EHO8 [-1aKMamas,

¢ pOJib KOH®BIO2AMUBHbLIX MPAHCNO30HO06 6 HNPOABIEHUU pe3UCmMEeHnmHocmu U 603HUKHOBEHUU



20CNUMAaNbHOU UHGeKyUU.

BapuanT oTBeTa:

®opmupoBaHue B OAKTEPHATIBLHON KJIETKE 3aIUTHBIX MEXaHU3MOB U 00YCIIOBHJIO BOZHUKHOBEHHUE
«TEHOB PE3UCTEHTHOCTU» KaK B XpPOMOCOME, TaKk M B Iutasmyzae. Ilnasmuapl ¢ reHamu
PE3UCTEHTHOCTH K AaHTUOMOTMKAM IOJIy4Wiau Ha3zBaHue R-mmasmup (crapeiii TepmuH - R-
(baxTopsl). MyTupoBaBIIME XpPOMOCOMHBIE I'€HbI TaKK€ MOIYT OKa3aTbCsi B IUIa3MMJAX U ObITH
nepeAaHbl B Apyrue KIETKHU, HO B 3TOM Cllydae IepeHoca Pe3UCTEHTHOCTH He OyJeT, TaKk KaKk CBOU
XpOMOCOMHBIE ~ TE€HBI, TMpeodnagas  Hax  4YyKUMH  (TUIa3MUAHBIMH),  00ECHEeYMBaIOT
AHTUOMOTHKOUYBCTBUTEIBHOCTh M HE JAIOT Pa3BUTbCA aHTUOMOTUMKOPE3UCTEHTHOCTH. MHOrna B
OJIHOM IUIa3MHUJIE JIOKAU3YIOTCSl HECKOJIBKO I'€HOB, KOJUPYIOIUX (DepMEHTHI, BO3/IEHCTBYIOIINE Ha
aHTUOMOTUKM  pa3Helx rpynn. Ha  ocHoBanum  3Toro  (¢akra BO3HHUKIO  IOHATHE

MOJIMPE3UCTCHTHOCTU MUKPOOPIraHU3MOB.

3apaua 20

Kak u3BecTHO, moJ Ha3BaHUWEM «AHTUOMOTHUKU» OOBEIWHEHBI BeElIecTBa, oOpa3zyemble OJHUMHU
MUKPOOPTaHU3MaMHU IS TOJABJIICHUS POCTa IPYTUX MHKpOOpraHm3mMoB. OIHAKO aHTHOMOTHKHU
MOKHO paccMaTpuBaTh WM KIACCH(PUIIMPOBATh W 10 TEXHOJIOTHH UX TOJIYYCHHS, U TIO0
TepaneBTuYecKomMy 3(hPeKTy B OTHOIICHUH KOHKPETHBIX 3a0oseBanuil. Kpome Toro, anTuOMOTHKH
B KaKOW-TO Mepe COMOCTAaBUMBI C aHTHUCENITUKAMH.

Ipoananusupyiime e6apuanmvl nooxo0a K OnpedeieHulo U Kiaccupuxkayuu aHmubuomuKos,
noomeepoume KOHKpemHuIMU NPUMePaMu, npeocmagbme maxice:

* 8apuUaHmvl CKPUHUH2A AHMUOUOMUKOS,

* Memoovl onpeoeieHuss AHMUMUKPOOHOU AKMUBHOCMU AHMUOUOMUKOS,

* cpasHeHue ¢ AaHMUCenMUKamu (UCNOIb308aHUe, Oocmueaemvle Yeau, MEXAHU3M Oeticmeusl).
Bapuanr orBera:

CxkpuHuHT (TTOMCK W OTOOp) TPOIYIIEHTOB AaHTUOMOTHKOB MOET OBITh HEHANpPaBICHHBIM
(mepBUYHBIM), KOTJa OTOMpalOT Haubolee AaKTHUBHBIE MHUKPOOPTaHU3MBI-TIPOIYLEHTHl IO
CIIOCOOHOCTH MPOIYLIUPOBATh aHTHOMOTHKY WK Apyrue bAB. HanpaBieHHBIH CKpUHUHT - TIOUCK
U OTOOp TPOAYIICHTOB AHTHOMOTHUKOB OIPEACICHHOIO XHMHYECKOTO CTPOCHHS WU C
OTIpe/IeICHHBIM MEXaHH3MOM aHTarOHUCTUYECKOTO JCHCTBHSL.

OO0pasipl MoYB ¢ OONBIIMM Pa3BECHUEM BHICEBAIOT HA TBEP/bIE MUTATEIbHBIE CPEAbl B YaIKax
[TeTpu, 4TOOBI MOMYYUTHh (PAKTHUECKH U3 OAHON KJIETKH IITAMM MOYBEHHBIX MHKPOOPTAaHM3MOB
(mTamMM - 3TO KyJIbTypa, BBIpOCIIas U3 OAHOW KieTkH). Jlajee ompeaenstoT (pU3uoIOrHIeCKUe
mapaMeTpsl IITaMMa, €ro aHTHOMOTHYECKYIH0 AaKTHBHOCTh, KOTOPYIO OIICHHBAIOT 110 30HE
OTCYTCTBHSI POCTa HAa TBEPABIX MUTATEIBHBIX CPEaxX TeX WIU WHBIX OaKTEpHil BOKPYT MOCESHHOTO
MITPUXOBBIM CIIOCOOOM HM3ydaeMoro ITaMMa, WIH MO0 30He OTCYTCTBUS POCTa BOKPYT JIYHKHU B

arape, Wi K€ BOKPYT BIAasHHOIO B arap MeTaJUIMYECKOro IinHApa (0e3 aHa), 3aloJHEHHOTO



KYJIbTYpaIbHOM KMIKOCTBIO UCCIIEYEMOTO IITAMMa.
CymiecTByeT ABa BapuaHTa OMNpEAeNICeHUs AaHTUOMOTHYECKOW aKTHBHOCTHM Ha OCHOBE METOJa
muddy3un B arap ¢ nocieayluM CpaBHEHHEM Pa3MepPOB 30H YTHETEHUS POCTa TeCT-OPraHU3MOB,

00pa3yroIuxcsl IpYU UCIBITAHUU PACTBOPOB CTaHIAPTHOIO 00pa3La 1 UCIIBITYEMOTO IIpenapara.
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Baxwueiimas rpynna aHTHOMOTHKOB, 00pa3yeMBbIX IJIECHEBBIMU I'puOaMu U OOBbEIUHEHHBIX MO/
o0mMM Ha3BaHHEM «P-JIakTaMHble AHTUOMOTHKHM» (NMEHUIWUIMHBL U  11e(aJoCHOpHHBI),
JOCTaTOYHO IIMPOKO MPECTaBIeHa Ha (papMaleBTHYeCKOM PBIHKE.

IIposeoume ananu3 f-1akmamuvix AHMUOUOMUKOE C MOYUKU 3PEHUSL:

* NPOOYYEHMOB, XUMUUECKOU CIMPYKMYPbl U OUOIO2UHECKOL AKMUBHOCTU,

* Ouono2uYecKol poau aHMuOUOMUKOE OJisl NPOOYYEHMO8 U MEeXAHUIMO8 3aujumsl NPOOYYEHMO8
om aHMuOUOMUKO8,

* Mexanusma buocunmesa u Mexanusma 0elcmsus Ha 6aKmepuaIbHyI Kiemxy.

Bapmuanr oTrBera:

Baxmwneiimas rpynmna aHTHOMOTHKOB, 00pa3yeMbIX rpubaMu (MEHUIMUTMHBL U 11e(haJoCOpHHBE),
oObeMHEeHa TOJ OOUIMM Ha3BaHHEM [-JTaKTaMHBIX AaHTUOMOTHKOB. IlnecHeBbie TPUOBI Kak
OPOAYLUEHThl [(-TaKTaMHBIX AHTUOMOTHUKOB OTHOCSTCSI K MHOTOYHUCIEHHBIM ITOYBEHHBIM
MUKpPOOPraHU3MaM-3yKapuoTaM, HUMEIONINM OKpYKeHHOe MeMOpaHoi sjpo. [-Jlaktamubie
AHTUOMOTHKN 00pa3yroTCs ABYMSI pOJaMH TUIECHEBBIX rpuoOoB: Penicillium (meHUIMIIUHBI) U
Cephalosporium (uiedganocnopunsl) win Acremonium. IIlupoko u3BecTHBI ABa MpoayleHTa [-
mgakramoB: Penicillium chrysogenium wu Acremonium chrysogenium. TIlepBbiii o0Opa3yer
OCH3WINEHUILIWIIINH, BTOpol - 1edanocnopud C. Y NEHULMIUIMHOB C P-JIAKTAaMHBIM KOJIBIIOM
CKOHJIEHCUPOBAHO MATUYWIEHHOE KOJIbLIO, a Y 11e()aTOCIOPHHOB - IIECTUUIEHHOE.

[Ipenna3zHaueHne aHTUOMOTHKOB B MOYBEHHBIX OMOIIEHO3aX: CPE/ICTBA BBDKMBAHMS B OOpHOE 3a
NUTaTeNbHbIE BEUIECTBA U T.II., AHTUCTPECCOPHBIE CpelcTBa, 3(PexTopsl 00pa30BaHUS MUIIETUS
WIN CIOpOOOpa30BaHusl.

Mexanusm Ouocuntesa. llpenmecTBeHHUKH [-TakTaMHBIX AHTMOMOTHUKOB - aMUHOKHCIIOTHI,
KOTOpBIE B pe3yibTaTe (PEpMEHTATUBHBIX PEAKIMA MPeoOpa3yroTcs B [-TAKTaMHYIO CTPYKTYPY.
Hauanom ¢opmupoBanus B-maktaMHOM CTpyKTyphl cuntatoT cuHte3 LLD-tpunentuaa uz tpex L-
AMUHOKUCIOT: L-aMuHOaIUMUHOBOW KUCHOTHI, L-miricrenHa u L-Banuna. B oOpazoBanuu LLD-
TPUIIENTHJIA YYAaCTBYIOT crHenuduueckue (GepMeHThl, 3aMBIKAIOIIUE TENTHAHBIE CBS3U U
dbepmenThl, mpeBpamiatonme L-BanwH B ero onTuyeckuid aHtumojn - D-sammH. 3atem LLD-
TPUMENTH]] TpeBpaliaeTcss B MOHOUMKIMYeCKUW [-maktam. Creayrolmui 3Tanm - MOSBICHHE

CCPOCOACPIKAIICTO MATUIIICHHOI'O KOJIbIId, CKOHACHCUPOBAHHOI'O C B-HaKTaMHBIM.
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AKTHHOMUIIETBl ~ SIBIISIIOTCS  TPOAYIEHTAMH OTPOMHOTO  KOJMYECTBA AaHTHOWOTHKOB. Psin
npeAcTaBuTeNed  pomoB  Streptomyces u  Micromonospora  00pa3ylOT — aHTHOMOTHKH
AMUHOTJIMKO3UHOM CTPYKTYpbl. KpoMe mpupoIHBIX aMUHOTIIMKO3UA0B, B MEAUIIMHCKON TPAKTHKE
UCTIOJIB3YIOT TAK)KE CHHTETHUECKHE aMUHOTJIMKO3U/IHbIE aHTHOMOTHKH.

Ipoananuzupyiime amMuHO2IUKO3UOHBLE AHMUOUOMUKU, UCXOOS U3

* UX CPABHUMENbHOU XAPAKMEPUCMUKU 6 COOMBemCcmeuu co CMmpyKmypot, Ouoio2u4eckoll
AKMUBHOCMbIO U NPAKMUYECKUM NPUMEHEHUEM,

* OMAUYUA AKIMUHOMULYETNO8 Om bakmepuil u 2pubos;

* Mexanusma 0eucmeus, 6blOess npu 3MoM Hauboaee MoKCUYHble CMPYKMypbl.

BapuanTt orBeTa:

Oco0eHHOCTh aKTHHOMHUIIETOB 3aKIJIFOUAETCS B TOM, YTO OHU B 3BOJIOIMOHHOM OTHOIICHUU OJIHKE
K OakrepusiMm (nmpokapuoram). KinerouHnas creHka akTHHOMULIETOB COCTOMT M3 I'€TEpPONOIMMEpA -
NEeNTUIOTIIMKaHa. P BUIOB, OTHOCAIIMXCS K pojaM Streptomyces u Micromonospora, 00pa3yroT
MPUPOJIHBIE AHTUOMOTUKH: CTPEITOMUIINH, TEHTAMUIIUH, HEOMUIIUH, KAHAMHIIMH U JpP. C IIMPOKUM
CHEKTPOM aHTHOaKTepuanbHOro JAeicTBus. Kpome mNpUPOAHBIX, B KIMHUYECKOW MPAKTHKE
UCTIONB3YIOT TAK)KE M MOTyCUHTETUYECKHE aMHHOTIIMKO3HMIHBIE aHTHOMOTHKH.

Monekyna aHTHOMOTHKOB MAaKpPOJHUIHON CTPYKTYPHI COAEPKUT MAaKpPOLMKIMYECKOE JTaKTOHHOE
KOJBIIO, COEQUHEHHOE C caxapamMH W/WIM aMuHocaxapaMu. AHTHOMOTHKU  CIIOKHOMN
aH3aMULIMHOBOM CTPYKTYyphl (Streptomyces mediterranei) ¢ HadTaIMHOBBIM SIPOM M IMHHOMN
anudaTuyecKoil 1enblo, COeAMHEHHON C apoOMaTUYeCKOW 4acTbhio 3(PUPHON M aMUJHOU CBA3bIO,
NPECTaBICHBl TMONYCHHTETHYECKUM aHTHOMOTUKOM pudammunuaom. IlpencraButenu poaa
Streptomyces (Streptomyces nourasei) 00pa3ylOT TOJHUEHOBBIE AHTHOUOTHKHU (TIOJIHEHOBHIE
MaKpoJIu/bl). AKTUHOMHUIETH OOpa3ylOT W MPOTUBOOMYXOJEBbIE AHTHMOMOTHKHU: OJEOMMILUH -

rukonentu (Streptomyces verticillius).
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BecbMa cylecTBEHHYIO pONb Ui MPOJABMKEHHS AHTUOMOTHKA B IPOU3BOJACTBEHHYIO cdepy
UTpaeT BO3MOKHOCTh MPOBEACHUS CPABHUTEIHHON MIACHTHU(PHUKAIIMN aHTHOMOTHKA Ha HadaIbHBIX
JTarax UCCIeA0BAHUS B YaCTH UX (PYHKIIMOHAIBHON aKTUBHOCTH KaK aHTHOaKkTepranbHbIX JIC.

B ycnosusix nocmagnennot 3a0aqu npeonoxcume:

* Memoobl U 8APUAHMbBL NPOBEOEHUsS. CPAGHUMENbHOU UOEHMUDUKAYUU, OYEHKY AHMUMUKPOOHOU
AKMUBHOCMU AHMUOUOMUKA,

* CnoCco0Obl 8blOENIeHUS AHMUOUOMUKA U3 KYTbIMYPATIbHOU HCUOKOCTIU

* PoBedeHUe KONUUeCMBEHHOU OYEHKU.

Bapmuanr orBera:

Cy1iecTBYIOT /1Ba BapuaHTa OMPEENICHUs aHTUMUKPOOHON aKTUBHOCTH MO MeToxy nuddy3uu B

arap C TOCJIEIYIONIMM CpaBHEHHEM pa3MEpOB 30H YrHETEHUS POCTa TECT-OPTaHU3MOB MpHU



UCTIBITAHUU PACTBOPOB CTaHJAPTHOTO 00pa3lia ¥ UCIBITYEMOTO Mpernapara.

CriocoOBl  BBIIENEHHS] AHTUOMOTHMKA 3aBHCAT OT €ro JIOKATW3alHuu. OJTO MOXET OBITh u
KyJIbTYpaJIbHAsI )KHUJIKOCTh, U MULICJIUI WM U TO, U ipyroe BMecte. Ecii aHTHOMOTHK HAaXoIuTes B
MUIIETTUH, €T0 CTPEMATCS MEPEeBECTH B BOJAHYIO (a3y, MeHss, K mnpumepy, pH KyabTypaiabHO#H
XKHUJIKOCTH (Hampumep, B Cllydyae TeTpauUMKIMHOB). Kpome Toro, MoXHO OOBEAMHUTH
pPAacTBOPEHHBIII aHTHOMOTHK B OOIIEM OC3JKe, M3 KOTOPOTO €ro 3aTeM JKCTParupoBaTh.
OKCTPaKIHUIO MPUMEHSIOT MPH OYMCTKE TAaKUX AHTUOMOTUKOB, KaK MEHUIMIUIMH, SPHUTPOMHIIUH.
JUis KoM4ecTBEHHON OLIEHKU MCTOIb3YIOT NPAKTUYECKU BCE TPAAULIMOHHBIE (DU3UKO-XUMUYECKHE
MeTroabl aHanm3a. [Ipu  00e3BOXKHMBAHMM TIpEenapaToB AHTHOMOTHUKOB HCIIOJB3YIOT —JHOO
THOQUIBHYIO CYIIKY (3aMOpPOXXEHHOTO CTEPHJIBHOTO pacTBOpa, pasUTOro BO (PIAKOHBI B
BaKyyMme), Ji00 pacHbUIMTENFHYIO CYIIKY. Bce cepuu nekapcTBeHHBIX (OpM KOHTPOJIHUPYIOT B
COOTBETCTBUM C 'ocynapcTBeHHOU (papmakoreeil il COOTBETCTBYIOIIMMH MPOU3BOACTBEHHBIMHU

periaMeHTaMHu ¢ Y4eTOM TpeOOBaHUIN MEXITYHAPOIHBIX (hapmakomeii.
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buotexHonornyeckoe MPOM3BOACTBO B (hapMaIleBTUYECKONH MPOMBIIUIEHHOCTH - 3TO CHUCTEMa
YCTPOMCTB NEPUOJAUYECKOTO WM HENpepbIBHOrO AeicTBUA. C HO3UIMM CHUCTEMHOIO MOJAX0Ja
MOKHO DPEaJbHO OLEHUTh COOTBETCTBUE KOHKPETHOI'O YCTPOMCTBA LEIAM M 3ajadaM 3TOro
IIPOM3BOJICTBA BO B3aMMOCBS3H BCEX CIIAracéMbIX Ipoliecca.

B ceeme npedcmasnennvix 3a0a4 npouzeo0CmeeHH020 npoyecca npu aHaiuse

cumyayuu npugeoume.

* MEXHON02UHECKYIO CXeM) NPOU3800Cmea ¢ paszoenenuem ee Ha no020MOSUMENbHYIO U OCHOBHYIO
yacmu u ux Kpamrou Xapaxmepucmuxoul,

* Knaccuguxkayuro 6uocunme3a O MexXHOI02UYECKUM NAPAMEMPaM;

* peanuzayuro CUCMeMHO20 H00X00d 8 3A8UCUMOCU OM Yelu U NOCMABIEHHOU 3a0ayu ¢ 8b160POM
muna gepmeHmayuoHHo20 npoyecca.

Bapmuanr orBera:

buorexnonornueckoe npoussoactso JIC u BAB cTpouTcst Ha UCIIOJIB30BAHUN UCXOAHOTO CHIPHS,
HHEPreTHKH, PEAIM30BAHHOTO Tpy/ia, OMOOOBEKTOB, MPOLIECCOB U alapaTroB. B yciaoBHsIX Takoro
IIPOU3BOJICTBA TEXHOJIOTHUS ACIUTCS Ha PAJ MOATOTOBUTEIbHBIX U OCHOBHBIX JTAIOB.

[Ipouecchl ¢pepmeHTanmu (OMOCHHTE3a) MOXKHO KIACCU(HIUPOBATH IO TEXHOJIOTHYECKHM
napaMeTrpam, HallpuMep M0 OpraHU3alui MaTepHalIbHBIX MOTOKOB. K 3THM IpolieccaM OTHOCSTCS:
» Ilepuonnueckuit (3amar0Tcsi U OcCTaroTcsl 0€3 HM3MEHEHWIl Bce MmapamMeTpbl (epMEeHTaluu -
temneparypa, pH, 000poTsl Memmankn).

* [Tonynepuoanueckuii (perynupyemasi pepmeHTanus).

* HenpepsiBHbIH nporiece. B mporecce OnocnuTe3a 0TOMparoT HEOOIBIIYIO YaCTh KYJIbTYpaIbHOM

xuakoctu (10-15%) u nepenocst B apyroit pepmeHrep.



* MHOTOIMKJIMYECKUH MPOIIECC OTIMYAeTCsS TeM, 4TO B KOHIle depmenTanuu 90% KylnbTypaabHOM
’KMJIKOCTHU CJIMBAIOT U3 (pepMEHTEpa, a OCTABLIASICSA YACTh BBIITOJIHAET POJIb IOCEBHOTO MaTepuaa.

ITpu BEIOOpE THNA (pepMEHTALUK B 3aBUCUMOCTH OT ITOCTABJIEHHOM 3aJlaul UMEET CYIIECTBEHHOE
3HaYCHHUE, YTO SBJIACTCS IIEJICBBIM MPOAYKTOM: TIEPBHYHBIC WJIA BTOPUYHBIE METaOOJIUTHI
Kpurepriem B BbIOOpEe THIA (epMeHTauuu (IMOBEPXHOCTHAS WM TJIYOMHHAs) CIIy)KaT TakKkKe

00BEMBI IMPpOU3BOJICTBA.
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buocuntes JIC win BAB B ycinoBusix npou3BoJCcTBa TpeOyeT CO3/1aHUs CTEPUIIbHBIX YCIOBUMN NPU
MHOIOCTaJUHHOCTH BCEro Ipouecca B neiaoMm. IIpu 3ToM ansd ycneniHoro oOcCyliecTBICHHS
OroCHHTEe3a HEOOX0IMMO HE JJOMYCTUTh KOHTAMHHALIMH 1I€JI€BOT0 MPOIYKTa.

B ycnosusix nocmaenennou 3a0aqu ykasicume:

* 8 ueM 8blpadNCACMCsT MHO20CMAOUUHOCMb ODUOCUHmME3d;

* CNOCOoObLL NPedomsepalyeHUsi KOHMAMUHAYUYU Yee6020 NPOOYKmMa,

* cXemy ouucmku 6030yXa, UCNONIb3YEMYIO 8 npoyecce bUoCUHmesd.

Bapuanr orBera:

MHorocTaiuiiHOCT, ~ OMOCHHTE3a  BBIPAKACTCS B BHIPAIIMBAHUU  ITOCEBHOM  Cpembl
(MHOT03TanHOCTb ), B IIPUTOTOBJIEHUU COOTBETCTBYIOILEN IIUTATEIILHON cpesl
MHOI'OKOMIIOHEHTHOTO COCTaBa, B CaMOM IIpoliecce BeleHus OuocuHTe3a (OumokaTanusza), B
BBIJICJICHUH, OYHCTKE, KOHIICHTPUPOBAHUH, Ccyiike, ¢pacoBke u ymakoBke JIC. buocunTes
OCYIIECTBIISIIOT €  MCIOJb30BAaHUEM JKUJKOM MNHTATeNbHOM Cpelbl, NpHU TIIyOUMHHOM
KyJbTUBUPOBaHUU. CTEpHIIN3ALIUIO BO3/lyXa MPOU3BOIAT METOAOM (PHIIbTPALIH.

[TurarenbHy!O cpesly CTEPUIM3YIOT C IPUMEHEHHEM TEPMUUECKOro HarpeBaHus (B 1 T. KyKypy3HOH

MyKkH cofepxutcs ot 104 1o 109 k1eTok MUKpOOPraHU3MOB).
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HecMmoTpst Ha TO, YTO B OCHOBE COBPEMEHHOW HMHXEHEPHOM SH3MMOJIOTUU JIEKUT NMPUMEHEHUE
(bepMeHTOB U (PEPMEHTHBIX CHUCTEM, TEXHOJIIOTHYECKOE MCIOIb30BaHNE (PEPMEHTOB UMEET BIIOJHE
KOHKPETHBIE OTpaHUYCHUS: JIAOMILHOCTh JEPMEHTOB, IOPOTOBHU3HA U OOJBIIAS TPYAOEMKOCTh TIPH
UX OYUCTKE, OTHOKPATHOCTh WX MCIIOJIH30BAHMUS, B PSJIC CIIyUaeB HaJMUnEe KO(PEepMEHTOB.
IIpoananuzupyiime cumyayuro ¢ 000CHO8AHUEM:

* nymeiti npeo0OoNeHUs IMUX OZPAHUYEHU,

* conocmasnenus QyHKyuu 6U00OvLEKMa ¢ MeXHOI0SUHeCKoU onepayuel,

* NOHAMUSA «CUCMEMA, OMKPLIMASL OJIA YCIOMCHEHUS».

Bapmuanr orBera:

Cama wuMMOOMIM3anusl TNpeacTaBiseT coboil ¢(usnueckoe pasaeneHue OHOOOBEKTa (KIETKa,

(dbepMeHT) U pacTBOPUTEIIS, T.€. OMOOOBEKT 3aKPEIUICH Ha HEPACTBOPUMOM HOCHUTENE, a CyOCcTpar u



OPOJYKTHl METa0OIM3Ma CBOOOJHO OOMEHHBAIOTCS MEXKIY OHOOOBEKTOM M PACTBOPHUTEIEM.
brooOBeKT B 3TOM ciydae paboTaeT MHOTOKpaTHO (Hemenu, Mecsibl). [Ipu coBepiieHCTBOBaHUHT
OMOTEXHOJOTHYECKOTO MpOIecca OOBIYHO HMCIIONB3YIOT HECKOJIBKO METOJ0B HMMMOOWIM3AINU
(bepMeHTOB.

B pesymprate umMMoOWIM3anmmu  (EPMEHTHI  IMMONYYAOT MPEUMYIIECTBA T'€TEPOTESHHBIX
KaTaJm3aTtopoB. UTO Kacaercsi IMMPOKO HCIOIB3yeMOW WMMOOWIM3AIUKM LENbIX KJIETOK, TO €€
MPOBOJIAT AaHATOTMYHO, MPEIOTBpAIias Pa3MHOKEHUE KJIETOK, YBEIIMYUBAsE UX COXPAHHOCTh U CPOK
paboThHI B KaUECTBE KaTalIM3aTopa.

Kaxxaplii u3 METOJ0OB MMMOOWIIM3AIIMA UMEET CBOM OTPAHUYECHUS, CBSI3aHHBIC C HEIOCTATOYHOMN
NPOYHOCTHIO  TMOJIydaeMbIX  cBsizeil. (OcoOEHHO ATO  KacaeTcsi  MHKPOKAICYJIUPOBaHUS
(unkarncynupoBanusi). DyHKIMH OHOOOBEKTa CBS3aHBI C TEXHOJOTMYECKOH — OIepaluei

OIpeIeIEHHBIM 00pazoM.
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[TpaBuna GMP - pykoBoasIMii HOPMATUBHBINA JOKYMEHT MEXIYHAPOAHOTO 3HAUYEHHUS, KOTOPBII
JIOJDKHBI 00513aTEIbHO MPUHUMATh K CBEJCHUIO KaK OTJENbHBIC (PUPMBI, TaK ¥ BCE TPOU3BOITEIN
(apMaIieBTUYECKHX MPEMapaToB B IEIOM. DTO MpaBUia OpraHU3alMd ¥ KOHTPOJIS TPOU3BOJICTBA,
KOTOPBIE COCTABIISIIOT €IUHYI0 CHCTeMY TpeOOBaHUM K KayecTBY BBITyCKaeMoOW Mpoaykuuu. Bce
MIPOU3BOJICTBA, UHTETPUPOBAHHBIE B MEXIYHApOAHbIH PbIHOK JIC M METUIIMHCKUX Mpenaparos,
BBIITYCKAIOIIME TOTOBBIE JIEKAPCTBEHHBIE (QOPMBI W JIOOYI0 MPOAYKIHIO METUIIMHCKOTO
Ha3HAYEHUS, BKIIFOYasi CyOCTaHIINM, 00s13aHbI paboTaTh MO STHM IpaBuiaM. B To ke Bpemst Kakaast
cTpaHa, npousBoasuias JIC,

uMeeT CcBOI0 ['ocyaapcTBeHHYI0 (hapMakoner Kak pyKOBOJSILIMHA JOKYMEHT NPOBEPKH KauecTBa
TOW WJIM UHOW MEAULMHCKOMN ITPOAYKIUH.

IIposedume cpasnumenbuvill AHATU3!

* npasun GMP u eocyoapcmeennvix ¢hapmaxonei ¢ no3uyui mpebo8aHuii 051 dKCNOpmda
Gapmayesmuyeckoii NPoOYyKyuu,

* He0OX0OUMOCMU NPOBedeHUs 8aIUOAyUL KaK 1106020 hapmayesmuyecko2o npou3eoo0cmed, max
U 6UOMEXHONO2UYECKOL NPOOYKYUU 8 YACMHOCTIU

* NPABUN MENCOYHAPOOHO20 3HAYEHUS Ol NOJYYEeHUSs OOCMOBEPHBbIX OAHHBIX O NPOBEOEHHbIX
ucnvimanusax u bezonacrnocmu JIC.

Bapuanr orBera:

[TpaBuiia GMP - npaBuia opranusaiiy Ipou3BOACTBa U KOHTpouist kauectsa JIC, enuHas cucrema
TpeOOBaHWH K TPOU3BOJICTBY W KOHTPOIIO, PYKOBOISIINH HOPMATUBHBIA JOKYMEHT IS
npousBoauTeneit u Gupm, seinyckaronux JIC, st Bcel MpoAYKIMU MEIUIIUHCKOTO Ha3HAUYEHUS U
cyOcraniuii. BHenpeHnue 3Toil crucTeMbl MPUHOCUT BHITOJy UMIIOPTEPAM U UMEET 3HaYUTEIbHbIE

MIpeUMyIlIecTBa



JUISL SKCIIOPTEPOB, TaK KakK SIBJSIETCS TapaHTHEW BBICOKOTO KayecTBa MpeuiaraeMoil MpOoayKLIUU
MIPU COOJIIOJICHUN OTPEICTICHHBIX TPEOOBaHMIA.

B nepeune pazmenoB mpaswii GMP ocoboe mecTo 3aHMMaer paszzien Baduaanuu. Bamupanus -
OIICHKa W JIOKYMEHTaJIbHOE TIOJTBEPKIACHUE COOTBETCTBUS IPOM3BOJCTBEHHOIO IIpoliecca U
KauecTBa MPOIYKIMHM YCTAaHOBJICHHBIM TpeOoBaHMsAM. Banwmpanus ObBacT NEPUOAMUYECKON U
BHEIUIAHOBOM U OIIEHWBAaeT KakK caM IIPOMU3BOJCTBEHHBIM TIpOIeCC, TaK M TPEaeibl €ro
BO3MOXKHOCTEH. Ha OMOTEXHOJIOTMYEeCKOM IMPOU3BOJICTBE BHEIUIAHOBYIO BAIHMJIAIMIO IPOBOJIAT,
€CJIM TPOU3BOACTBO MEHSET IITaMM IMPOAYLEHTA WM M3MEHEHa MUTaTelbHas cpeda (MeHseTcs
MeTabOoIM3M MPOAYIICHTAa U BO3MOXKHO TIOSIBIICHUE HEXKENATeIbHBIX TIPUMECEit).

Jns mosydeHHsi JTOCTOBEPHBIX JAaHHBIX O WIPOBEIECHHBIX HCMBITaHUAX M Oe3omacHoctu JIC
ucnonp3ytoT npasuia GLP - npaBuna opranuzanuu naboparopHsix uccinegopanuii. [Ipasuna GCP
- TMpaBWja OPTaHMU3ANMH KJIMHUYECKUX WCIBITAHHA C COOJIIOJIGHUEM TIpaB OOJIBHBIX W
TOOPOBOJIBIICB, C CO3/IaHUEM OOIIECTBEHHBIX U ATHUYECKUX KOMUTETOB IO KOHTPOJIIO KIMHUYIECKIX

HUCIIBITAaHHUI JICKApCTBCHHLIX ITPpCIIapaToB.

3agaua 28

WHorna B KIMHUKAX WU O0JIbHUIAX HAOII0MaeTCs SBICHHE BHYTPHOOIbHUYHON WH(PEKIINH, KOTIa
YCIEIIHO TMpPUMEHsEeMble AHTUOMOTUKH TIEPeCcTalOT OKa3bIBaTh TEPANEeBTUYECKOE JICHCTBUE,
BBI3bIBas SIBJICHUE aHTUOMOTUKOPE3UCTEHTHOCTH.

B ycnosusx smoti npoonemv:

* npoaHanuzupytime Cumyayuro, Ko2oa 2eHvl pe3UCmeHmHOCmU NPUCYMCMEYIOm ) NOYEEHHbIX
MUKDOOP2AHUBMOB-NPOOYYEHMO8 — AHMUOUOMUKO8 U MO2YM — NepeoasamvCs — Namo2eHHbIM
MUKDOOP2AHUBMAM,

* CpasHume XpoMOCOMHYIO U NIAZMUOHYIO IOKATUZAYUIO CIMPYKIMYPHBIX 2eHO8 [-1aKkmamas;

* npeonodcume nNymu npeoooNeHUs IMOU Pe3UCMEHMHOCMU HA npumepe [-1aKkmamos u
yeganocnopunos.

Bapuanm omeema:

IlepBOMCTOUYHUK T€HOB  PE3UCTEHTHOCTH - IOYBEHHBIE  MHUKPOOPTaHU3MBI-IIPOAYLEHTHI
aHTHOMOTHKOB. BMmecTe ¢ TeM pa3BUTHE PE3UCTEHTHOCTH MOXET ObITh CBA3aHO C TEHaMH,
KOJUPYIOIHUMH CHHTE3 ()EPMEHTOB JIETPaJallii COOCTBEHHOTO aHTUOMOTHKA, KOTOPHIE CIIOCOOHBI
NEPEHOCUTHCSI U3 MHUKPOOPTaHW3MOB-TIPOJIYLIEHTOB AHTHOMOTHUKOB B KIETKM TMAaTOTEHHBIX U
HermaTtoreHHbIX Oaktepuil. TakuM oOpa3oM, momajaHue IeHOB PE3UCTEHTHOCTH B MAaTOTEHHBIE
MUKpPOOPTraHU3Mbl TPEAOIpPENETIeHO CYIIECTBOBAaHMEM B OMOLIEHO3aX CaMHUX MPOAYLIEHTOB
AHTUOMOTHKOB, a (OPMUPOBAHNE B OAKTEpUATBHON KJIETKE 3aIIMTHBIX MEXaHU3MOB O0YCIIOBIIEHO
MOSIBJICHUEM T'€HOB PE3UCTEHTHOCTH KaK B XpOMOCOMaAXx, TaK U B IJIa3MHUax.

WNHorga B 0AHOHM IMIa3MUAE OKa3bIBAIOTCS JIOKAJIM30BaHBl Cpa3y HECKOJIBKO I€HOB, KOAUPYIOLIUX

dbepMeHThI, BO3EHCTBYIOIINE HA aHTUOMOTUKU pPa3HbIX Ipynm. Takoe sBI€HHWE HOCUT Ha3BaHHE



«TOJIMPE3UCTEHTHOCTh MHKpPOOPTraHU3MOB». B TO ke BpemMs HEOOXOIUMO OTMETUTh, 4YTO B
OOJIBIIMHCTBE CIIy4aeB NePeHOCa T€HOB PE3UCTEHTHOCTH HE TPOUCXONT.

[TyTu mpeooaeHus pe3uCTeHTHOCTHU (Ha nmpuMepe B-1akTaMoB U 11e(paoCIIOpUHOB):

* IPUMEHEHHE MOJYCUHTETUIECKUX aHTUOMOTHKOB (OKCAIMJUTMH, METUIIMILIMH U JIp.);

* IPUMEHEHHE aHTHOMOTUKOB - HHTMOUTOPOB [-akTtama3s (YHa3MH - aMIULIWLINH + Cyiap0aKTam,
AMOKCHKJIaB - aMMOKCHUIIMJIIUH + KJIaBYJaHOBas KUCIOTA);

* B-1akTaMHbBIN aHTUOMOTHUK UMUIIMHEM (JIETKO IMPOHUKAET Yepe3 MOPUHOBBIE KaHaJIbl);

3amaua 29

buorexnonornuyeckue meronsl noiydeHus JIC Ha OCHOBE KyJmbTyp KIETOK PAaCTCHHH HMEIOT
IIMPOKOE PACIPOCTPAHEHHE, TOCKOJIBKY 110 CPaBHEHHIO C ITIOJIy4EHHEM OHOMAcC pacTUTEIbHBIX
KyJIbTYyp U3 JWKOH TPHUPOABl WM C IUIAHTAIMA OSTH METOJBl OTJIMYAIOTCS BBICOKOH
PEHTa0ENBbHOCTHIO, SKOJIOTUYHOCTHIO, HE3aBUCHMOCTBIO OT Teorpaduu M KimMara Ipou3pacTaHus
TOTO WJIM WHOTO PAacTeHHs, a Takke OOEeCIedyrMBalOT BBICOKOE KAaueCTBO IIEJIEBOTO IPOIYKTA,
CTa0MJIPHOCTh MPOM3BOJACTBA M BO3MOYKHOCTH YIpaBIICHHs IpolieccamMu (aBroMaT3anuio). Bee
BBIIIETIEPEUNCIIEHHOE YKA3bIBACT HAa BBHICOKYIO MEPCIIEKTHBHOCTD JAbHEHUIIIETO PA3BUTHS JaHHBIX
METO/IOB.

Ananuzupys 0anuyo cumyayuio:

*  npeocmasbme MEXHONO2UU NONYUEHUS JeKAPCMBEHHbIX —NPenapamos  pacmumenbHO20
APOUCXOHCOEHUS ¢ KOHKPEMHBIMU NPUMEPAMU, 00pawas HUMAHUE HA CReYUDUKY PACMUMENbHbIX
KemoxK, ¢pasvl pocma, numameibHsie cpeobl, YCI08Us pepmeHmayuil u munsvl OUOPeaxKmopos;

* conocmagbme CMAOUNLHOCMb Npoyecca NO  6bIXO0Y  BMOPUYHBIX — MEMAOOIUMO8
oughghepenyuposkoii kiemox u co cmaouel Kyibmusuposanus (¢hasel pocma Kiemox);

* npeonodicume Memoo UCHONb308AHUSL (hepMeHmos 0Nl npespaujenuuss OUSUMOKCUHA 8 OULOKCUH
(nocneonuil MeHee MOKCUYEH U NOIMOMY €20 NPUMEHSIOM 8 Kauecmee cepoeyHo2o npenapama -
KapoeHonuoa).

Bapmuanr orBera:

Merton Ouorexnosoruu mnoiydeHuss JIC Ha OCHOBE KyJNbTyp KIETOK pacTeHUIl HauMHAeTcs ¢
nporiecca MOJTYYeHUsT KyJIbTyphl KaJUTyCHOM TKaHW WM Kajuryca. Kammyc - TKaHb, BOSHHKAOIIAS
NPy HEOPraHW30BaHHOW TMpoiudepannu KIeTok pacteHus (neauddepeHnpoBaHHOE eJICHNe
kJ1eToK). CTaOWUIBHOCTh 1O BBIXOAY LEJIEBOTO MPOAYKTa (BTOPUYHBIX META0OJIMTOB) OOBIYHO
CBA3BIBAIOT ¢ JU(PQPEepeHIUPOBKOM KIETOK M €O CcTaaued KyJbTUBHPOBAaHUS (KOHEI
OKCTIOHEHIIMATIBHOM CTaINH C IIEPEX0I0M Ha MOCTOSTHHYIO (pa3y pocTa U JIEIEeHUs KIETOK).
[Tpumepom BiusHUS TUPPEPESHIMPOBKH KIETOK HA BBIXOJ IEJIEBOTO MPOAYKTA CIYKUT
muddepeHIMpoBaHHbBIA KOpHEeBOM Kkayuryc Atropa belladonna, cuHTe3upyrommii TpormaHoBbIE
ankamounsl (B oriamuume  oT  HeauddepeHumpoBaHHoro).  Jpyroit  mpumep:  TOJBKO

HenupepennmpoBannbie kieTku Rauwolfia serpentine CHHTE3UPYIOT MHAOIUIIOBBIC AJTKAIOUIBI.



B nurartensHyro cpeny, IOMHMO MHKPO- U MaKpO3JIEMEHTOB, HICTOYHUKOB YIJIepOJa, BUTAMHUHOB,
HY)KHO BHOCHUTB PETYJISTOPBI POCTa PACTEHUM.

CycneH3MOHHOe  KyJbTHBHPOBAHHWE  OCYILECTBIIAIOT B adpau(THBIX  (epmeHTepax  6e3
MEXAHUYECKOM MeIalKu (C TypOMHHBIM II€PEMELIMBAHUEM, C BHEIIHEW LUPKYISIUOHHON

TETIICH).
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B Hacrosmiee Bpems CymiecTByeT IpoOiiemMa HeIOCTaTOYHOH 3(PQPEKTHBHOCTH  XOPOLIO
3apexoMeHaoBaBIMX cebst panee JIC (310 u B-makTaMuble npenapatsl, U nedanocnopunsr I, 11, 111
IIOKOJIEHUs) BCJEJICTBHE PA3BUTUSA K HUM AHTUOMOTMKOPE3HUCTEHTHOCTH, YTO B KOHEYHOM CYETE
OPUBOJAUT K  HEOOXOAMMOCTH  IIOCTOSHHOIO  TIOMCKAa  HOBBIX  aHTUMHUKpoOHbIX  JIC.
AHTHOMOTHKOPE3UCTEHTHOCTh MOXXET BO3HUKHYTH B pe3yjibTaTe HW3MEHEHHs KOH(POpPMaluu
BHYTPHUKJIETOYHOH MHIIEHH, W3MEHEHHS INPOHUIIAEMOCTH MeMOpaHbl OaKTepHaIbHOW KIIETKH,
(epMEeHTaTUBHOW WHAKTUBALMU AHTUOMOTHUKOB, AaKTHBHOTO (3HEPro3aBUCHUMOI0) BbIOpoca
AHTUOMOTHKOB.

IIposedume ananus [-1aKMAMHBIX U AMUHOSIUKOZUOUBIX AHMUOUOMUKOE (HA KOHKPEMHbIX
npumepax), UMerwux WwupoxKoe npumMeHeHue 8 KIUHU4eCcKol npakmuke, ¢ Mmouku 3peHus.

* MEXaHu3Ma 603HUKHOBEHUS PE3UCTEHMHOCTNU,

* CpasHeHUusi XPOMOCOMHOU U HNIAASMUOHOU PE3UCMEHMHOCMU U POAU  KOHBIOSAMUBHBIX
MpAHCNO30HO8 8 IMOM npoyecce;

* BO3HUKHOBEHUS NOAUPEIUCTNEHMHOCIU MUKPOOP2AHUZMOG U 20CHUMANbHOU UHPEKYUU.

Bapmuanr orBera:

K ucTouHHMKaM T€HOB pPE3UCTEHTHOCTH OTHOCSTCA TEHbl, KOAWPYIOUIME CHHTE3 (DEpMEHTOB
COOCTBEHHOI0 aHTHOMOTHKA: OHU TaK)Xe CIOCOOHBI MEPEHOCUTHCS W3 MPOAYLIEHTOB B KIETKH
MaTOTeHHBIX M HEMaTOTeHHBIX Oakrepwil. DopmMHupoBaHWE B OAaKTEPHAIBHON KIETKE 3alIUTHBIX
MEXaHU3MOB OOYCJIOBICHO HAJIMYMEM TE€HOB pPE3WCTEHTHOCTH KaKk B XPOMOCOMax, TaKk H B
ia3Mugax. Takke TPaHCIIO30HBI MOTYT HECTH JE€TePMMHAHTBl YCTOMUMBOCTU K aHTHOMOTHKAM
(HampuMep, K KaHaMMLIUHY, XJI0paM(EeHUKOIy, TETPALUKINHY, SPUTPOMUILIMHY). MIHOT1a B O/1HOM
IUTa3MHJIE  OKa3bIBAIOTCS  JIOKAJTM30BAaHBI HECKOJIBKO TE€HOB, KOIUPYIOMUX  (EpPMEHTHI,
BO3/ICHCTBYIOININE HA aHTUOMOTHKH Pa3HBIX Tpymm. [lommpe3ncTeHTHBIE MTaMMBbl BO30yIuTeNeiH
UHQEKINIA BBI3BIBAIOT «TOCMUTAIBHYIO HHPEKINIO», KOTAa K aHTUOMOTHKAM, KOTOpbIe TPUMEHSIOT
B KJIMHUYECKOM YUPEXICHHH, BOSHUKAET YCTOWYMBAsI PE3UCTEHTHOCTh CO CTOPOHBI BO30YIUTEEH.
depMeHTAaTHBHAST WHAKTUBAIMS aMUHOTIIMKO3UIOB - HauOoJIee YacTO BCTPEUAIOUIHICS MEXaHU3M
PE3UCTEHTHOCTH K ATHM aHTUOMOTHKAM. AKTHBHBIN BHIOPOC aHTHOMOTHKOB U3 KJIETKH BO3MOXHO
NoKa3aTh Ha MpUMEpe TETPALMKIMHOB M MPOTHUBOOIYXOJEBBIX MpenapaToB. CucTeMa aKTUBHOTO
BBIOpOCA JIOKAJIM3YETCs B IUTOIIa3MaTUYECKOH MeMOpaHe KJIETKH U He MO03BOJIIeT aHTUOMOTHKAM

JIOCTUTATh CBOCH MHUIIICHH, Jeyias uX Hed((PEKTHBHBIMHU.
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Baxueiimue rpynmnsl aHTUOMOTUKOB, 00pa3yeMbIX rpuOamMu, NEHUIWUIMHBI U 1e(daioCIOpUHBL,
U3BECTHBI TaKKe MOJ OOIIMM Ha3BaHHEM [-TakTamHble aHTHOMOTHKH. OHM 00pa3yroTcs ABYMS
poJlaMu TUUICCHEBBIX TPUOOB, Cpeld KOTOPBIX HauOoliee MIMPOKO W3BECTHHI JIBA MPOAYICHTa [3-
naktamoB. CTpyKTypa, OT KOTOpOH 3aBUCUT HUX AaHTUMUKPOOHAs aKTHUBHOCTb, 3TO BecbMa
PEaKIMOHHO-CIIOCOOHOE YEThIPEXUWICHHOE [-JTaKkTaMHOE KOJbLO (UUKIWYecKud amua). B atom
KOJIbLIE TPOUCXOAMT 3aMBIKAHHUE CBSI3M MEXAY YIJIEpOJOM  KapOOKCHIIBHOM  TIpYIIIbI
AMHHOKHUCIIOTHI M a30TOM aMHMHOTPYNIBI MpH P-yriepoaHoM atome. Ha ocHOBe NpHpOIHBIX
NEHUIMIIMHOB U 11e(aoCIOPUHOB MOTYUYSHBI TAKKE U UX MOTYCUHTETUUECKHE aHAJIOT .
IIposeoume ananu3 f-1akmamuvix aHMUOUOMUKOE C NOZUYULL:

* MexaHuzma obpazosanus (buocunmesa) Ha npumepe NeHUYULIUHA,

* XUMUYECKOU CIMPYKMYPbl, OUON0SUYECKOU AKMUBHOCU U MEXAHUIMA 0eUCMEUs;

* mpebo8aHull K npou3eo0cmay 3mux anmubuomuxos coenacto npasunam GMP.

Bapmuanr oTrBera:

[IpenmecTBeHHUKN [-JIaKTaMHBIX AHTHUOMOTHKOB - aMHUHOKHCIIOTBHI, NMPEOOpa3oBaHHE KOTOPBIX
nyTeM (PepPMEHTATUBHBIX PEAKIMd BeleT K (OPMHUPOBAHUIO [-IIaKTaMHON CTPYKTYypbl. CHavana u3
TpeX aMUHOKUCIOT, L-aMUHOaIUNIMHOBOM KUCIOTHL, L-niucrenna, L-sannna, cunresupyercs LLD-
Tpunentua. B ero oOpa3oBaHuu y4yacTBYIOT croenuduyeckue (epMEeHThI, 3aMbIKAIOIINe
NENTHIHBIE CBSI3H U (PEPMEHTBHI, TpeBpalnaronire L-BaauH B €ro onTHYecKuit antuno/ - D-panuH.
buonoruueckas akTUBHOCTh aHTUOMOTHUKOB (OaKTepuoCcTaTUYeCKui, OaKTepUIMIHbIN, a HHOT/AA U
auTrdeckuid 3 QeKT Ha KIeTKH) Kak u30MpaTeIbHBIX HHTHOUTOPOB MeTaboIM3Ma OaKTepHaIbHON
KJIETKH OCYILECTBISETCS MOCPEICTBOM MX B3aMMOJAEUCTBHS C BHYTPUKJIETOUHOM MHILIEHBIO, YTO
BBI3BIBACT TAKXKE KACKaJl BTOPUUHBIX PEAKIIHH.

B-JlakTamMHble aHTHUOMOTUKH (MEHULMIUIMHBI, 11e(aIoCIOPUHbI U JIpYrHe BellecTBa [(-JIaKTaMHOMN
CTPYKTYpbI) OTHOCATCS K MHTMOMTOpaM 00pa3oBaHUsl KJIETOYHOW CTEHKU OaKTepHil BCIIEACTBHE
U30MpaTEeTbHOTO IOJIABJICHUS AaKTUBHOCTM TE€X WIM MHBIX (DEpMEHTOB, BKIIOUEHHBIX B
MHOT'O3TAINHbI CHHTE3 OCHOBHOT'O MOJIUMEpa KJIETOYHOM CTEHKHU - MENTHAOIIMKaHa. B )KMBOTHBIX
KJIETKax HeT MEeNTHAOTINKaHa. J[JI1 TpOM3BOJCTBA AHTUOMOTHKOB [3-JAKTaMHOW CTPYKTYPHI B
cooTrBeTcTBUU ¢ mnpaBwiamu GMP TpeOyeTrcss moJiHAas W3O0JALIMS 3TOTO MPOU3BOACTBA OT

MMPOU3BOACTBA APYI'UX JICKAPCTBCHHBIX IPCIIaAPAaTOB.
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B macrosimee Bpemsi JI0Ka3aHO, UYTO HEBO3MOXHO TIOJHOCTBIO H30aBUTHCS OT TEHOB
PE3UCTEHTHOCTH, OJTHAKO OOPOTHCS C AaHTUOMOTHKOPE3UCTEHTHOCTHIO MOYKHO.

ObocHytime HeobX00UMOCMb NepUOOUHecK020 0OHOBNEeHUS HOMEHKIAMypbl AHMUOUOMUYECKUX

npenapamoes Ha OCHoee.



* YeNeHanpasieHHou XUMU4eckol mpaHc@opmayuu npupooHblX aHMUOUOMUKO8 Ha npumepe [3-
JIAKMAMHBIX U AMUHOSTUKOZUOHBIX AHMUOUOMUKOG;

* uHOpMaAYUU O CUCEMAX AKMUBHO20 8bIOPOCA AHMUOUOMUKOS U3 KIEeMKU,

* dannvix o MDR, 006 o006pazosanuu UHAKMUBUPYIOWUX AHMUOUOMUKU U30pepMenmos, o
Genomunax onyxoneu u 603MOACHOCMU ODOPLOBI C Pe3UCTNEHMHOCMbIO ONYXOel.

BapuanTt orBeTa:

[MpencraButenssmu  takux JIC SBIAIOTCS TONYCHHTETHYECKHE AHTHOMOTUKU (OKCAIWJUIMH,
METHUIWILINH, KapOSHUIIWIUINH | T.J.), KOTOPhIe HE YYBCTBUTEIbHBI K NECHHUIMIUIa3aM. MexaHu3M
CO3/IaHUS MMOJTYCHHTETUYCCKUX MMEHUIUIUTHHOB!

* oTHIeIIeHUE OCH3MIBLHOTO paaukaia (octaercs 6-AllK);

* BBCJICHHE XMMUYCCKUM MTyTEM JIPYTUX PAJIUKAIIOB.

AHanornuHas pabota BO3MOXXKHa ¢ [e]arocmopuHaMu TPU TPHUCOSAWHEHUU Pa3IMYHBIX
PaMKAJIOB K 7-aMHHOIE(PAIOCTIOPAHOBON KUCIIOTE.

Ecnmu pe3ucTeHTHOCTh OOYCIIOBIIGHA HAJMYMEM T'€HOB KIIETKH, KOTOpBIC JENal0T MeMOpaHbI
HETPOHUIIAEMBIMH ISl aHTUOMOTHKA (CYKAFOTCS TTOPBI WITH CHUXKAETCSI UX KOJIUYECTBO), TO B 3TOM
CJIy4ae MOYKHO HCIIOJb30BaTh [-JIAKTAMHBIC aHTHOMOTHKYA MMHITMHEM, KapOOIIMHEM, BEPOITHHEM,
oOpa3yromiue, 1Mo CpPaBHCHHIO C MEHUIWIIMHOM, MEHBIINE 10 pa3MepaM I[BUTTEP-HOHBI, JIETKO
NPOHUKAOIIUE Yepe3 MOPUHOBBIC KaHAIIbI.

CucremMa akTUBHOTO BBIOpOCa aHTHUOMOTHKOB OOHApYXKMBAeT B IMTOIIa3MaTHUYECKONH mMemOpaHe

HOBBIC 6€J'IKI/I, IMPOHUKAIOIHE B KIICTKY.
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VY naTtoreHHbIX MUKPOOPIaHU3MOB OTKPBITHI T€HbI, CYIIECTBEHHBIE /U1 HH(PEKIIMOHHOTO MpoIecca,
HO HE CYIIECTBEHHbIE IPU POCTE HAa MCKYCCTBEHHBIX MHUTATENBHBIX cpeAax (in vitro). OTH T'eHsI
(Ivi-reHbl WK TeHBI BUPYJICHTHOCTH) HE MOIAI0TCS HACHTU(PHUKALIUK U, TAKMM 00pa3oM, HE MOTYT
OBITh UCIIOJIb30BaHbI KaK TapreThl (MULIEHH) ITPU IMOMCKE HOBBIX aHTHOaKTepruaibHbIX JIC.
Hoxasxxcume cywecmeennocme 2eHa-muuieHu npu noucke Hogwix JIC, ucnonv3ys noHamus.:

* «house keeping gensy» («2enbi 0omauine2o X033UCMBAa», «2eHbl, HA KOMOPBIX 0EPAHCUMNCIA OOMM»),

* «IVI-gensy,

» «cucmema IVET» kax uacmov mexncOyHaAPOOHBIX 2EHOMHBIX UCCIE)08AHULL.

Bapuanr orBera:

BonbmMHCTBO T'€HOB, MPOAYKTHl KOTOPHIX HEOOXOJMMBI KIETKE BCErja, MOJY4YHJIM Ha3BaHUE
«house keeping gens», 4TO MOXHO TIEPEBECTH, KaK «T€HBI, HA KOTOPBIX JEPKUTCS JAom». OHH
AKCIIPECCUPYIOTCST B JIOOBIX YCJIOBHSX, TaK Kak KIJEeTKa 0e3 HUX HE MOXET CYyIIEeCTBOBAaTh.
[TpoayKThl 3KNpeccMd MMEHHO 3THX T€HOB OOHApYKMBAIOT HAa NHUTATENbHBIX cpelax in vitro,
MOSTOMY TPAKTUYECKU BCE AHTUOMOTHKH, NPUMEHseMble B KIMHUYECKOH MpPAaKTUKE, SBIISIOTCS

WHTUONTOpaMu (DYHKIIMH KMEHHO STHUX TCHOB.



[TpoayKThl HEKOTOPBIX T'€HOB HE HICHTHQUIUPYIOT HA MUTATENBHBIX Cpelax, M TMOITOMY HUX
JlalbHENIIEe UCIIOIb30BAHNE B KAUECTBE TAPreToB IpH noucke HOBbIX JIC HEBO3MOXKHO. OTH, Tak
Ha3bIBa€MbIC, MOJYAIIHE in Vitro TeHbl MAaTOTEHHBIX MHUKPOOPTAHW3MOB TOJYYHIM Ha3BaHHE 1Vi-
TC€HOB WJIM TCHOB BUPYJICHTHOCTH. 3HAYUTEIbHBI WHTEPEC NPEICTABISIOT IYTH BBHISBICHHUS WU
BBIJICTICHHUSI OTUX TEHOB. [IpuMepoM Takol pabOTHI CIYKUT MPEAIOKEHHBIM aMEpUKaHCKUMU
reretukamu Meto «IVET» (In Vivo Expression Technology). Kpatkas cyts MeToa:

* 'enoMm matoreHHo# OakTepuu (Hampumep, Salmonella typhimurium) ¢ momorslo pecTpukTas’
JICIIAT Ha COTHHU pparMeHToB (X1, X2, X3 ... Xn).

» Kaxnpiii oTnenbHbI (parMeHT TEHHO-MHKCHEPHBIMH METOJAMH COCIUHSIOT C JIUIICHHBIM
MIPOMOTOpa TeHOM XJIopaMm$eHukoaaneTuiTpancdepassr (cat). Takoit ren (6e3 mpomotopa) He
MOYKET PEILTUIIMPOBATHLCS MPH €r0 BBEACHUU B KIICTKY.

* K aToMy cnBoeHHOMY (hparmMeHTy (X-cat, rie X - (parMeHT 'eHOMa CaJbMOHEIJIBI, a cat - TeH
xJiopaMpeHHKOI-aleTHATpaHcepaspl) MPUCOSANHAETCS JTaKTO3HBIH onepoH (lac Z) Taxke 0e3
POMOTOpA.

* [Tonyuennslii pparment (x-cat-lac Z) Bxirodaercs B minazMunay. llpu 3ToM momydaercs Habop
TUTa3MUJT, OTIUYAFOIIUXCS TOJIBKO 10 (PParMeHTy X.

* [TommyueHHble mIa3MuIBI BBOAAT B KiIeTKy E. coli.

* Jlasiee B opraHu3M JIabOpaTOpHOTO KUBOTHOTO (MBIIIHN) BBOJAT KJICTOUHYIO cycrnen3uto E. coli u
xJ0paM(EHUKOIT.

* Uepe3 CyTKH M3 CIM3UCTON OOOJOYKH JKEITyAKa MBIIK Ha TBEPAYI0 WHAWKATOPHYIO CpEmy C
JIAKTO301 BBICEBAIOT OAKTEPHAIBHYIO KYJIBTYPY.

* 3aTeM KOJIOHHH AHAJIIU3UPYIOT.
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B ocHoBe mr00oro mpousBoacTBa (PapMalleBTUYECKHUX TMpernaparoB, B TOM UHCIE H
OMOTEXHOJIOTHYECKOTO, JIOJDKHA OBITh 3aJ0KEeHa pPEHTa0eNbHOCTh, CTAOMIBLHOCTH, BBICOKHI
ypoBeHb kadecTBa. Bmecte ¢ Tem JIC qomkHbI ObITh 9 PEKTUBHBI U O€30MACHBI PU MTPUMEHEHUH.
Ipoananuzupytime yenecoodpazHocms 00CMUNCEeHUS NOCMABIEHHbIX Yellell Ha npumepe:

* couemaHus OUOCUHME3A U OpP2AHUYEeCKO20 CUHmMe3ad Npu Npou3eoocmee [-1aKkmamos u
AMUHOTUKOZUOO8;

* npoussoocmea D-yuxnocepuna, AMuHOKUCIOM, GUMAMUHOS,

* IPOU3BOOCMEA XIOPAMPEHUKONA (1eOMUYEMUHA).

Bapmuanr orBera:

JIroboe (dapmareBTHYECKOE TMPOU3BOJICTBO IO CIMOCOOY TIONYYEHHS IIEJIEBOrO IMPOJYKTa
MoIpa3ensaercs Ha XUMHYECKOE, OHMOJIOTHYECKOE, XUMHUKO-2H3UMATHYECKOE,
MUKPOOHOJIOTHYECKOE (IITMPOKO MPUMEHSIETCS PA3TUYHOE COYETaHNUE ITHX METOOB).

HpI/IMepOM BBITOJHOT'O COUYCTAHUA OPraHUYCCKOro CMHTE3a U OMOCHHTE3a SIBJIIETCS IMPOU3BOACTBO



aCKOpOMHOBOM KMCJIOTHI, B KOTOPOM 3Tan npeBparienus D-copbuta B L-cop6o3y ocymecTBusercs
yKCcycHOKUCTBIME OakTepusimu  Gluconobacter oxydans. Wnum, Hampumep, MOXXHO TPHBECTH
MOJIyYeHUE aMITUIUIIMHA U IPYTUX MOTYCUHTETHUECKUX aHTUOMOTUKOB [-TaKTaMHON CTPYKTYpPBI
(OKcaMIUIMH, KapOCHULIMIUTUH, METHIIMIUIMH U JIp.) U3 NCHULIWUINHA (AHTUOMOTHK, 00pa3yeMblid
wiecHeBeiMU  Tpubamu  Penicillium  chrysogenum). 3aech k€ MOXHO TIPUBECTH TpHUMEP
npeoOpa3oBaHrs AaMHHOTJIMKO3UJHBIX AHTUOMOTUKOB (HAalpUMeEp, KaHAMHIIMHA) C IEJbIO
nosrydeHust HoBbix JIC metogom

MyTacuHTe3a. CHavana reHeTHKN-OMOTEXHOJIOTH MOJIYYatoT ITaMM «OJIOK-MyTaHT».

3agaua 35

ButamuHbpl Kak Trpylna HE3aMEHUMBIX OPraHMYECKUX COCAUHEHUN pa3IuyHOM XUMHUYECKOU
IPUPOBI HEOOXOMMBI JTI0OOMY OpPraHN3My B HEOOJBIINX KOHIICHTPALUSIX C LETIO BBITOJTHEHUS
B HEM KaTaJIUTHYECKUX U PEryIATOPHBIX QyHKIMNA. C MOMOIIBI0 OMOTEXHOJIIOTHU CETOIHS MOYKHO
MOJIy4yaTh B HEOOXOJUMBIX KOJIMYECTBAX TaKue BUTAMUHBL, Kak Bz, Bi2, B-kapoTtun, suramun PP,
3ProcTepuH, aCKOPOMHOBYIO KUCIIOTY.

Ilposeoume cpasnumenvuvili aHaIu3 MNONYUEHUS BbIUEYKASAHHBIX BUMAMUHOE C NOMOWbIO
buomexHono2uU, NPUHUMASL 80 6HUMAHUE.

* OU00OBEKMbL, KOMOPbIE UCTONbIYeMble 8 KANCOOM KOHKPEMHOM clydae;

* nojyuenue cynepnpooyyenmos puboghrasuna u eumamuna Bio;

* npeumywecmea OUOMEXHOI02ULEeCcK020 NPOU3BOOCMEA BUMAMUHOB.

Bapmuanr orBera:

W3BecTHO, UTO BBICOKOM OMONOTHUECKON aKTUBHOCTHIO YacTO 00JIaaloT He caMU BUTAMMHBI, 4 UX
MpOU3BOJHBIE - KodepMmeHTsl. Hampumep, mist pubodiaBiuHa XxapakTepHO (yHKIIMOHHPOBAHUE B
IBYX KOJPH3UMHBIX (opmax: (IaBUHOMOHOHYKIIEOTHIA |  (DIaBUHAACHUHIUHYKICOTH IA.
AKTUBHBIM TPOAYIIEHTOM puOO(dIaBuHA SBISETCA KYJbTypa JIPOXIKENoJo0HOro rpuda
Eremothecium ashbyii u Ashbya gossipii. CsepxcunHre3a puOoguiaBUHa JIOCTUTalOT IpHU
MCIOJIb30BAaHUU MYTareHoB I HApYIICHUS] MEXaHN3Ma PETPOUHTHOUPOBAHUSI Y IPOIYIICHTOB.
[Tponyuentom BuTamMuHa B1z SBISIOTCSA MPOMMOHOBEIE OAKTEPHH, MPOTYKTUBHOCTH KOTOPBIX PE3IKO
MOBBINIAETCS TP JOOABIEHWH B Cpeay MpeOIIecCTBEHHWKAa BUTamMuHa Bz - 5, 6-
JTUMETHIIOEH3MH3UMHUIA30J1a U UCTIOIb30BaHUM MYTaHTHBIX IITAMMOB.

[Tponyuentom kodepmenta HAJ[ sBasiorcss mekapckue Apoxoku. Beixon HAJ 3HaunTenbHO
YBEJIMYUBACTCS MPU JOOABICHUH B CPEly MPEAIICCTBEHHUKOB (alcHUHA 1 HUKOTHHAMH/IA).

[Ipu mpousBOACTBE aCKOPOMHOBOW KHCIOTHI MCTHONB3YIOT OnoTpaHchopmanuio D-copbuta B L-
cop003y YKCYCHOKHUCITBIMUA OaKTEPUSIMH.

B kauecTBe MpPOMBIIUICHHOIO HCTOYHHMKA JProCTepUHA MPUMEHSIOT JPOXKH Saccharomyces

cerevisae.
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OcoOeHHO 3aMETHO JOCTOMHCTBA OHMOKATaJIM3aTOPOB TMPOSBISAIOTCS TpH  MoauduKkanuu
IPOCTPAHCTBEHHON CTPYKTYpPbI CTEPOUIHBIX coeluHeHHH. Jlosroe BpeMs MHUKpOOHOJIOrHyecKas
TpanchopManus OTHOCHIACH WCKIIOUUTENFHO K CHEIM(PUYECKHMM METOJaM XUMHH CTEPOHJIOB.
Buenpenne MeTO0OB MHKPOOMOJOTMYECKOrO0 CUHTe3a s mnoiydeHuss BAB  pasnununoi
XMMHUYECKON CTPYKTYpbl BbI3BalO OypHOE pa3BUTHE (HapMaleBTUUECKOW HPOMBIIICHHOCTH,
II03BOJIMB MHOTOKPATHO Y/CIIEBUTh LIEHHbIE JIEKAPCTBEHHbBIE MIperapaThl.

IIpoananuzupyiime  6803MOXCHOCMb  OUOKOHGepcuu  (buompancgopmayus, Ouokamaiuz) Ha
npumepe nouyuenus 2OpMOHAIbHLIX NPEnapamos 2UOPOKOPMU30Ha U NPEOHU30JI0HA C blOOPOM:

* UCMOYHUKO8 Cblpbsl 071 npouszsoocmea JIC cmepoudnoti cmpykmypul,;

* OCHOBHBIX peakyuil buompancgpopmayuu,

* MEXHONI02UYECKUX NAPAMEMPO8 hepMeHMAYUOHHO20 NPoYyeccd.

IIpoxommenmupyiime s671eHUe COYEMANUS BbICOKO20 8bIX00A YENe8020 NPOOYKMa no cyocmpamy 6
NPOYEHMHOM OMHOWEHUU U HUZKOU NPOU3IBOOUMENbHOCIU (hepMeHmayuu.

Bapmuanr oTrBera:

[Ipu MukpoOHOIOrHYecKOrH TpaHC(hOpPMAMKA CHUTOCTEpUHA ITyTEM OKHCJICHHs OOKOBOW IIeru
CTepMHAa MYTAaHTHBIMH I[TaMMaMH Mycobacterium vacca oOpasyercst 17-KeToaHApOCTaH.
[Tonydyennslii 17-keToaHApocTaH NpPU IOMOLIM XUMHUYECKUX MeTojoB mnpeBpamawr B JIC,
Harpumep, TECTOCTEPOH U €ro 3UPBI - METUITECTOCTEPOH, OKCUIIPOI'€CTEPOH U AP.

KnroueBbIM BeIIECTBOM B CHHTE3€ THAPOKOPTHU30HA, KOPTU30HA W MPEIAHU30J0HA CIYKUT
BemlecTBo  PelixmireiiHa, kotopoe Ouotpanchopmupyercs Kyiabrypod  Corynebacterium
mediolanum.

OcHoBHBIE peakiuu Ouorpancopmanuu. [lpu moiaydeHuum KoptuzoHa - 9310 1l-0-
THJIPOKCHIIMPOBAHUE C HCIONb30BaHMeM rpuba Rhizopus nigricans, nanee, neruaporeHu3aruen
KOPTU30Ha M TUJIPOKOPTU30HA C MOMOIIbIO OakTepuil M aKTUHOMHIIETOB MOXHO IIOJy4aTb
MPETHU30JIOH.

[ToBBIIEHNST pPAacCTBOPUMOCTH CTEPOMJOB JOCTHUTAIOT MEXAaHUYECKMM M YJIbTPa3BYKOBBIM

HU3MCJIBUCHUCM, ITOBBINICHUECM BOAOPACTBOPUMOCTH CTCPOUIOB.

3apaua 37

Haykoemkoe u  BBICOKOX((EKTHUBHOE  OHMOTEXHOJIOTUYECKOE  IMPOU3BOJICTBO,  SIBISSACH
MaJIOPHEPro3aTPaTHBIM, 1ae€T BO3MOXHOCTh 3HAYUTEIHLHO YMEHBIIATh KOJIHYECTBO OTXOJOB, MPHU
3TOM CaMHX IPHPOJHBIX PECYPCOB PAaCXOAYETCS HE3HAUYHUTEIbHOE KOJIMYeCTBO. Tak, moTpedieHue
pecypcoB (sHeprum) coctaisieT Bcero 0,6—1% oT Bcelt MPOMBINIUICHHOCTH, MMOTPEOICHNE BOJIBI -
0,01%, BBIOpOC BpEAHBIX BEIIECTB B aTMocdepy Takke HEBeIMK. Bmecte ¢ TeM OTrpoMHOE
3HaueHUE OMOTEXHOJOTHS HMEET B TOJACPNKAHUH JKOJIOTUYECKOTO pPAaBHOBECHS B MPHUPOJIE,

HECMOTPA HAa arp€CCUBHYIO MOJUTHKY YCJIOBEKA B €€ OTHOLICHUHN B YE€/10M.



Yyumuieas npusedennyio ungopmayuro, npoananuzupyime uUcnoib308aHue OUOMEXHOI02UU 6
peuleHul dKOI02ULeCKUX 3a0a4 8 Yacmu.

* COBEPUIEHCNBOBAHUSL CAMO20 DUOMEXHONI02UHECKO20 NPOU3BOOCMEA,

* OYUCKU 2A3000PA3HBIX, HCUOKUX U MBEPOLIX OMX0008;

* UCNONB30BAHUSL «AKMUBHO20 UNLA» U KULIMAMMOB-0eCmMPYKMOPO8H.

BapuanTt orBeTa:

HarmpaBnenust coBepIIeHCTBOBAHUS OMOTEXHOJIOTHYECKOTO ITPOU3BOICTRA!

* COBEPILICHCTBOBAHUE TEXHOJOTUYECKHIX MTapaMeTPOB OMOCHHTE3a

* COBEpIICHCTBOBAHUE METO/IOB BbIICIICHUS

* coomonenue npasuia GMP

Dkonoruyeckue MpoOjaeMbl OMOTEXHOJOTHHM: YHHYTOXKEHHE TBEPAbIX OTXO0A0B (Ouomacchl
MPOJYIIEHTA), OYMCTKA XKUAKUX OTXO0J0B (KYJIbTYpalbHas >KHAKOCTb), TUKBUIALMS Ta3000pa3HbIX
OTXOJIOB.

OuncTka KUAKUX OTXOJ0B (KyJIbTypajbHas )KUAKOCTH) - 3TO CUCTEMA, COCTOSIISIS U3 HECKOJIBKIX
nocyenoBaTeabHbIX 010k0B. Ha aToit cramun 80-90% opraHudecKux BEIIECTB ITOJ] BO3JACHCTBUEM
MHUKpPOOPTaHU3MOB ITPEoOpa3yeTcsi B «aKTUBHOM WJIE» a’dpPOTEHKA. 3aTeM CHOBa a’pOTEHK M OJIOK
JOOYHMCTKH ¢ OWOoQmIbTpaMu, TI€ TPOUCXOAWT IIOJHAS JCCTPYKIUS TPYITHOOKHCISIEMBIX

COE€IMHEHUI.
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BocTtpeboBaHHOCTh TIpemapaToB Ha OCHOBE JKHBBIX KYJIbTYP MHKPOOPTaHW3MOB-CHMOHOHTOB
(HopMOGdIOpBI, TMPOOMOTUKM) HE BBI3BIBAET COMHEHMHA. JTa MNPOAYKLHS OTHOCHUTCS K YHCTO
OMOTEXHOJOTMYECKOMY IPOM3BOJACTBY, @ pPBIHOK TaKUX IMpernaparoB HMMeeT TEHACHIUI0 K
pacUIMpPEHHIO U JaKe B KAKOW-TO CTETIEHU KOHKYPUPYET ¢ aHTUOMOTHKAMH.

Oxapakxmepu3syiime npenapamul HCUbIX KYJIbMyp MUKPOOP2AHUSMOS, YHUMbIBASL:

* CBOUICMBA MUKPOOP2AHUZMOB, CILYHCAWUX OCHOBOIU OJisl NOTYYEeHUs NPOOUOMUKO8 U MPedOBaHUA K
OU00OBLEKMaMm 8 YCI08UAX NPOMBIULIEHHO20 NPOU3BOOCTEA,

* ocobenHocmu hepmenmayuu (percuUM, RPOOOIHCUMENbHOCNb, ONMUMATbHbIE (ha3bl POCMA);

* 0cobeHHOCMU UX NpuMeHeHus (8uobl Npenapamos, Nnapamempsbl CMAHOAPMUAYUU U
B03MONCHOCHb COYEMAaHUS C AHMUOUOMUKAMU).

Bapuanr orBera:

[IpoObuoTHKM - JKMBBIE MHUKpPOOPTaHM3MBlI W/WIM BEUIECTBA MHUKPOOHOrO JHOO HHOrO
MIPOUCXOXKICHUS, OKa3bIBatoIIe OaronpusTHbie 3 (HEKTHI.

TexHONOTHsI TIOTYYEeHHUSI TAKUX MPEnapaToB MPEAIoiaraeT HAINYHE IMTaMMOB MUKPOOPTaHU3MOB-
CUMOMOHTOB. OTH IUTaMMBlI JIOJDKHBI 00JIaZiaTh BBICOKOM aHTAarOHUCTHMYECKOW AKTUBHOCTHIO.
[ItaMMbl TPOBEPSAIOT HAa MATOT€HHOCTh M TOKCHMYHOCTH in vitro. IlITaMMbl m0KHBI OBITH

KPUOPE3UCTEHTHBL. B  yCIOBHSIX NPOMBIIUIEHHOTO TPOU3BOJACTBA INTaMMbl pPAaCCEUBAIOT U



MOJy4alOT OTIENbHBIE KOJIOHWU, KOTOpPHIE IIEPECeBAIOT HA arapu3OoBaHHBIC WM KHJIKHE
nUTaTeNbHbIe cpeabl. [IpenapaTsl MPOOMOTHUKOB: KONMMOAKTEPUH HA OCHOBE KHINCYHOW MaJOYKH;
OoupumymbakTepuH Ha ocHoBe mTamMma Bifidobacterium bifidum; Ouduxon - cmech
Bifidobacterium bifidum u E. coli - u gp.

[IpumeneHue: B TeAWATPUH, B WHQEKIMOHHOW KIMHUKE, MPH JJIUTEIBHBIX KUIICYHBIX
paccTpoiicTBax, aucOakTepuo3ax, NpH aHTUOMOTHKOTepanuu. CTaHIapTU3alUI0 TIpernapaToB-
NpPOOUOTHKOB TPOBOJAT HAa COOTBETCTBHE MACIOPTHBIM JAHHBIM INTaMMa, MPH 3TOM MOOOYHBIE

3¢ GEeKTHI JOIKHBI OTCYTCTBOBATh JIaKe IPY MPUMEHEHUH TMPENapaToB B M30BITOYHBIX J03aX.
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AMUHOKHCIOTBl HM3BECTHBI KaK COCTaBHbIC 3JEMEHThl OenkoB. buosornyeckn akTUBHBIMU
SBIISIIOTCSL TONBKO L-crepeonm3oMepbl aMUHOKHCIOT. YwucThie L-aMHMHOKHCIIOTBHI HaXOIsT CBOE
NpUMEHEHHEe B MEOUIIMHE B KA4eCTBE WJIM CAMOCTOATENBHBIX JiedeOHbIX mpenaparoB (L-
METHOHHMH), WJIM B COCTaBe CMeced il MapeHTepaJbHOrO NMHUTaHHs, U B (apMaleBTUYECKON
IPOMBIIIJICHHOCTH Tpu cuHTe3e pa3nuyHbix JIC. Mcnonb3yloT uX U Kak 100aBKU IpU KOPPEKLUU
NUTAHUS. AMWHOKHCIOTHI TOJTYYalOT Pa3UYHBIMU CIIOCOOaMH: OMOJOTHYECKHM, XHMHYECKUM,
XMUMHKO-DH3UMAaTHYECKUM, MUKPOOHOJIOTHYECKMM. B Hacrosimee Bpemsi aMUHOKHCIOTH Kak JIC
3aBoeBaJiM ce0e ONpeNe’eHHbI M JIOBOJIBHO 3HAYUTENIBHBIH CErMEHT OT oO0mmero obbema
(dapMaleBTUYECKON MPOTYKIIHH.

C yuemom npedcmagnennou unpopmayuu nposeoume CpagHUMenbHulil AHAIU3:

* NPEONOAHCEHHBIX MEMOO08 NOJYYEeHUS AMUHOKUCIOM HA KOHKPEMHBIX NPOU3600CMEax;

* 86100pA MUKPOOP2AHUZMOB-OUO00OBEKMO8 01 CO30AHUSL WMAMMOB-CYNEPNPOOYYEHMO8,

* ocobenHocmell Nno0OOpA NUMAMENbHBIX Ccped C YYemom DepMeHmamusHol pe2yiayuu
buocunmesa Ha K1emMo4HOM yPOGHe.

Bapuanr orBera:

[Tpu moMy4eHNN aMUHOKHUCIIOT IPUMEHSIOT Pa3IMIHBIE METO/IBI:

* buonoruveckuit Mmetoa (TuapoIN3 OENOK-COAEPIKAIIMNX CYOCTPaTOB) HaUOOJIEe JICIIEBBIN.

» Xumuueckuii cuHTte3: obOpasyerca cmecb D u L-uzomepon. IIpom3BoacTBO aMHHOYKCYCHOM
KACIOTH (TJIUIMHA) W METHOHWHA MAaHHBIM METOJOM DPEHTAa0eIbHO (B TIEPBOM Cllydae W3-3a
OTCYTCTBUS HF30MEPOB, BO BTOPOM - BCIICJICTBHE PABHOH TEPAIeBTUIECKON aKTHBHOCTH H30MEPOB).
* XUMHKO-?H3UMAaTUYECKUHA MEeTOJ MpoBoAAT B 2 drama. CHavajga XMMHUYECKH CHHTE3UPYIOT
NPE/IIECTBEHHUK aMUHOKUCIIOTHI, HallpuUMep KapOOHOBYIO KHCIOTY, a 3aTeéM OCYLIECTBISIOT
O6roTpaHcpopMalHio NpeIecTBEHHUKA (DepMEHTaAMH KUBBIX KIIETOK.

* MukpoOuonormueckuii meron. OOs3aTeNbHBIM YCIOBHEM BO3MOXKHOCTH €T0 HCIIOJIb30BaHUS
SBJISICTCSA HAJIMYUE IITaMMOB-CYNEPIPOAYLIEHTOB aMUHOKUCIOT. Kpurepun orbopa 61000bEKTOB
JUISL CO3/IaHUSI IPOMBIIIUIEHHBIX ITAMMOB:

[Ipexxne Bcero, moiaydeHHe ayKCOTPO(GHBIX MYTAHTOB, UYTO MPEAINOaraeT UCHOIb30BaHUE TOJIBKO



T€X MUKPOOPTaHW3MOB, KOTOPBIE UMEIOT Pa3BETBICHHBIN MyTh OMOCHHTE3a MO KpaifHel Mepe IBYX

AMHWHOKUCIIOT.
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NMMYyHOOMOTEXHOJIOTUSI BHOCUT BecOMbI Bkian B cosganue JIC, mnpodumakTuyeckux u
JUAarHOCTHYECKHUX IpenapaTtoB. OAHAKO HE y BCeX JIOJEH M HE BCerja MMMYyHHas CUCTEMa
o0ecreunBaeT 3aluTy OpraHiu3Ma OT Pa3IMuHbIX MUKPOOHBIX M BUPYCHBIX MH(eKkuuid. OHa MOKET
ObITh HEaJeKBaTHA BHEIIHHM YCJIOBHUSM M MHOTJA TPeOyeTcs MOMOIIb B YCUJICHUH UMMYHHOTO
OTBETA.

Ilpu ananusze oannol cumyayuu.:

* conocmagvme GUObL U Yeau UMMYHU3AYUY ¢ Klaccugukayuel 8akyur no cnocooam ux noayieHus
U NPUMEHEHUIO;

* ceadicume amaxylowue azeHmul (KCEHOOUOMUKU) C OMEEMHOU peakyuel Op2aHusma, UCnoIb3ys
NOHAMUS «AHMULEHY, «AHMUMEN0Y», «AHMUSEHHbIE 0eMEPMUHAHMbBLY («INUMONDBLY), «2ANMEHbLY,

* NPOKOMMEHmMuUpYylime npossieHue UMMYHHO20 OMEema U cnocoobl e2o yCuleHus.

Bapuanr orBera:

BakiuHbl Ha OCHOBE PEKOMOMHAHTHBIX MPOTEKTUBHBIX aHTUT'€HOB, KUBBIX THOPUAHBIX HOCUTEJEH
BBI3bIBAIOT AKTHMBHYIO MMMYHHM3ALMIO IIOCPEACTBOM BO3HUKHOBEHMS B OpraHU3MeE 4eJOBeKa WU
KUBOTHOT'O aHTHUTEJ, BBI3bIBAIOIIUX OJOKUPOBKY Iposndepaluy NaTOreHHOr0 MUKPOOPraHU3Ma,
YTO HE MO3BOJISIET Pa3BUThCS 3a0oseBaHuio. /lanee, MOKHO OTMETUTh PEKOMOMHAHTHBIE BAKI[MHBI
(BBIIEJIEHHBIN T'€H BHpYyCa BCTABISIOT C IMOMOIIBIO BEKTOpPA B IPOMOKEBYIO KIETKY WM B KIETKY
KUIIEYHOW TNajloyku) K TNpUMepy, BakluHa NpoTuB renmatura B. Kpome Toro, cymiecTtByroT
KOMOMHUpOBaHHbIe BakIMHbI, B yacTHOCTU AK/IC (nu¢repuitHblii, CTONIOHIYHBIA aHATOKCUHBI U
KOKJITIOIIHBIE KOPIYCKYJIIPHbIE AaHTUTEHBI).

HexuBbple BakuMHBI (MHAKTUBHPOBAHHBIE) BKIIOYAIOT B ce0sl yOWUTBHIE KYJIbTYphl MAaTOT€HHBIX
OaxTepuil WM BUPYCOB.

B MOJICKYJISIPHBIX BAKIIUHAX aHTHUI'CH HAXOJUTCA B BUJIC @paFMCHTOB €ro MOJICKYJI.

3amaua 41

BaKHI/IHBI nu CI)IBOpOTKI/I, KaK H3BECTHO, HpI/IMeHHIOT C LIOCJIIBKO HpO(i)I/IJ'IaKTI/IKI/I UIIN JICUCHUS.
Bakmunarus cmocoOcTByeT (QOpPMHUPOBAHUIO Y pEHUINUEHTAa HMMYHUTETa K MaTOTCHHBIM
MUKpPOOPTaHU3MaM M TE€M CaMbIM 3allUIIAeT ero oT MHQEeKIuu. B ciydyae BBeJEHHUS CHIBOPOTKHU
OpraHu3M TIOJTydaeT y)Ke TOTOBbIC aHTUTEIA.

Conocmasbme 8aKyuHbl U CbIBOPOMKU KAK NPOPuUIAKMuUdecKue cpeocmaea:

* 10 UMMYHHOM) Omeemy,

* 10 CNOCOOY NONYYEHUS U NPUMEHEHUIO;

*no 9cﬁqbel<muenocmu Ux uCnojib3068aHUA.



Bapuanr orBera:

bnaronapsi CBIBOPOTKE OpraHU3M YEJIOBEKA 3aIIMILEH TaCCUBHBIM MMMYHHUTETOM, COOTBETCTBEHHO
TOTOBBIMM aHTUTENaMU. B ciy4ae BBeAEHHMs BaKUUHBI OpraHU3M 4EJIOBEKa B OTBET Ha
HOJIy‘IeHHbe/'I AHTUI'CH CaM BBIpa6aTbIBaeT aaTuTena. TexHoJIorus MOJIy4YCHHA CBIBOPOTOK, B
OTJIIMYUEC OT BAKIIMH, HCCJIOXKHA. Bnauane BBLACAKOT ILIa3MYy KPOBH, IIOTOM YAAJIAKOT M3 HCEC
¢ubpuH. OTO OOUH CcHOCO0 TOJIY4YEHUS CHIBOPOTKH. MOXKHO IOJIydaThb CHIBOPOTKH M3
KYJbTUBUPYEMBIX *HBOTHBIX KJIETOK, OJHAKO 3[1€Ch IVIABHOW MpoOsieMoil sABIsieTcs obecrieueHue
CTaOMIIBHOTO POCTa JKUBOTHBIX KJIETOK. IIOMHMO 3TOr0 CYIIECTBYIOT Takue MPOOJIEMBI pPOCTa
KHUBOTHBIX KJICTOK, KaK TI'CHCTHYCCKAas HCCTa6I/IJIBHOCTB, HCIIOCTOAHCTBO TI'CHCTUYCCKUX
JKcIpeccHii, ctapenue. IlurarenbHble cpebl JOKHBI COAEP)KAaTh AMUHOKHUCIIOTHI, OEJIKH, JTUIHIBL,
YIJI€BOJBI, BUTAMHUHBI, IJIIOKO3Yy, MPEALIECTBEHHUKH IPOCTAIIAHINHOB, HEOPraHUYECKHE COJIH,

MHKPO3JICMCHTEI. HpOHGCC 3aMOpa)XKUBaHHUA MOKET UMCTh HCTATUBHBIC ITOCIICACTBUAA.

3agauya 42

W3BeCTHO, 4YTO TJIABHBIM KOMIIOHEHTOM HWMMYHOXUMHYECKOW PEaKIMU SIBJISIOTCS aHTUTENa
(MMMYHOTJIOOYJTUHBI), TPEICTABJISIONINEG COOOH OCJIKM CBHIBOPOTKH KpPOBH, CHUHTE3UPYEMBIC B
OpraHU3Me YeJIOBeKa B KAY€CTBE MPOSIBIICHUS 3alTUTHON PeaKIuy (MMMYHHTETA) TIPH IO JaHUH B
HEro 4y>KepOJIHOTO BellecTBa (KCEHOOMOTHKA).

Conocmasbme yHKyuyu UMMYHO2I00YIUHO8 (AHMUMETN):

* ¢ UX K1accugukayue u cmpyKmypou,

* CO cXeMOU 63aUMOOEUCMBUS AHMUSEHA C AHMUMENOM, NpeoCcmasieHuemM O CmpyKmype
anmueena;

* ¢ NPUHYUNAGMU PACWUPEHUS. NPedeno8 YYSBCHMEUMEIbHOCMU U NO8bIUeHUsT CneyupuuHocmu
UMMYHOXUMUYECKUX MeCMO8.

Bapuanr orBera:

OCHOBHOI JIEMEHT CTPYKTYPHI aHTUTEI - YETBHIPEXIIETIOUEHHAsI MOJIEKYJIa, COCTOSIIAs U3 IBYX Tap
UIACHTUYHBIX TOJUNENTHAHBIX 1ened. K TsskenbIM 1ensM KOBaJeHTHO MPHCOSAHMHEHbI
onurocaxapuaHeie ¢parmMeHThl. MEHHO OHM U OMNpENeNsoT OHOJOTHYECKHEe CBOWCTBA
UMMYHOTJIOOYJIMHOB. BapuaOenbHbIEe JOMEHBI JICTKUX M TSDKENBIX IEeneil 00pa3yloT aKTHBHBIN
IIEHTP AaHTHTEI COOTBETCTBYIOMICH CHEIU(PUIHOCTH. HU3KOMOJICKYJISpHBIE COCIWHEHUS, B
YaCTHOCTH JIGKAPCTBEHHBIC BEIIECTBA, CAaMU MO cebe He MOTYT BBI3BIBATH 0Opa3OBaHWE AHTHUTEIL.
OpnHako ecnu OHH MPUCOETUHSAIOTCS K MAaKPOMOJIEKYJIe, OPTaHU3M HauWHAET BhIPa0aThIBaTh K HUM
aaTuTena. Ha mepBoii cTaii IMMYHOXUMUYECKOW pEaKIUU MPOUCXOTUT «CKIICUBAHUE)» aHTUTCHA
U aHTWTENa, a BTOpasi HIET C 00pa30BaHMEM KOMILUIEKCOB CIIOKHOTO COCTaBa, YTO OIPEENISIETCS
MOMYTHEHHEM  pacTBOpa, JMOO BbIMaJeHHWeM ocanka. [l pacmmpeHuss  Mpeaesos
YYBCTBUTEIHHOCTH M TOBBIIICHHUS CHEMU(DUIHOCTH HMMYHOXHMHUYECKUX TECTOB B OJUH W3

KOMITOHCHTOB CUCTEMBI BBOIAAT MapKeEp.
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OueBuaHO, uTo 6MocuHTe3 JIC HEOOXOIMMO IPOBOIUTH B ACENTUYECKHUX YCIOBUAX. TeM He MeHee,
npoOiieMa CTEPWIBHOCTH HMHBEKIMOHHBIX IIPENapaToB M OOCEMEHEHHOCTH IIpernapaToB s
Hapy>KHOI'O IIPUMEHEHUs OCTAeTCS OJHOM M3 CaMbIX CIOXHBIX npu npousBozactse JIC. B atom
cilyyae MOXKHO 00paTUThCS K pagualnoHHON crepunusanuu JIC.

IIpeonosicume 6v160p paouayuonHou cmepuruzayuu  HapmayesmuuecKkux npenapamos Ha
KOHKPEMHbIX NPUMEPAxX, UCNOAb3Ys 6aulU NPeOCmaBIeHUs.:

* 0 8UOAX U 003ax ODIYYeHUs, pedcuMe CIepUIU3AYUL, YCIMAHOBKAX,

* 0 IeKapCMEEHHbIX POPMAX, paA3PEUEeHHbIX OISl IMO20 8UOA CMEPUNUIAYUU,

* 0 NPUYUHAX GNUAHUS 0OTYYeHUs HA BHEUHUL 8UO0 NOPOWKA U CIEKIISIHHYIO Mapy.

Bapuanr orBera:

B peanbHbIX yCIOBUSX paJMalliOHHYIO WJIM JIYYEBYIO CTEPHIIM3AIMI0 NIPUMEHSIOT Ha OTAEJIbHBIX
npou3BojcTBax. PaspemennbiMu i ctepuwiinzanuu JIC gBISAOTCS Y-Iyd4M H30TOona KoOanbTa
(Co60) u ObICTpBIE IEKTPOHBI C SHEPrUEH HEe BhILIE 5 MIIH. 3B (371eKTpOHOBOIIBT), MOJIyYyaeMble Ha
YCKOPHUTEISIX TpPU OTCYTCTBHM HABEJICHHOW paguanud y oOOpaOOTaHHBIX JIEKapCTBEHHBIX
npenaparoB (HET pacUISIUICHUST aTOMHOTO siapa). JlydeBas crepwim3anus oO€CIeunBaeT
HEOOXOUMBIN Pe3yNbTaT, IPU 3TOM JIEKAPCTBEHHBIE MPENapaThl COXPAHSAIOT CBOIO aKTUBHOCTh U
YIIOBJICTBOPSIIOT (apMakoNnelHbIM TecTaM. BHemHuil BHJ OOJy4EeHHBIX HpPENapaToB MOMKET
MEHSTHCS, HapUMep Oelible MOPOIIKU TePSAIOT OJIECK U PHUOOPETAIOT MATOBBIN OTTEHOK.
CymiecTByeT ONBIT NMPUMEHEHUs TAaKOW CTEpWIM3allMd Ha mpuMmepe aHTuOMoTukoB. [loporiku
KPacHOTro I11BeTa (aKTUHOMHIIMHBI) U KENTOro (TEeTPalMKIMHBI) CTAHOBSTCA 0oJiee TYCKJIBIMH, HO
o0najaroT mpexHeH axkTHUBHOCTBIO. [Ipw crepunmzanuyu MOPUPOJHBIX U MOJYCHHTETUYECKHUX
NEHUIWIINHOB, aMHWHOIVIMKO3UIOB M TETPALUKINHOB CHW)XXEHHS aKTUBHOCTH TaKXe He

MIPOUCXOJIUT.

3amaua 44

Ha cerognsmHuil 1eHb NPOM3BOJACTBO MMMYHOJIMAarHOCTMKYMOB MOHO paccMaTpuBaTh Kak
CaMOCTOSITENIbHYI0O ~ 00JIaCTh  OMOTEXHOJOTHYECKON  MPOMBINUICHHOCTH. MOHOKIOHAIBHBIC
aHTHUTEJIa JUAarHOCTUYECKOI'O Ha3HA4YCHUI, nonyqaeMLIe C HCIIOJB30BaHUCM FH6pI/I}10MHOI>'I
TEXHOJIOTHH, TPEJCTABICHBI IMUPOKIUM aCCOPTHMEHTOM HAOOPOB (apMalleBTUYECKON MPOAYKIIUU
BO BceM Mupe. MIMMyHOJIMarHOCTHYECKUE TECT-CUCTEMBbl C HMCIOJIb30BAaHUEM MOJIMKIOHAIBHBIX
AHTUTEJ CO31aHbI HpaKTI/I‘—IeCKI/I JJIs1 BCEX J'IeKapCTBeHHI)IX npenapaTOB.

Yuumeieas 6onvuion cnekmp ucnonb308aHus UMMYHOXUMUYLECKO20 AHAIU3A:

* 8blOepume Hauboiee 8axicHvle 001acmu e20 NPUMEHeHUs,

* npedcmasbme cxemy noJy4eHusi MOHOKJIOHAIbHbIX AHMUME,

° npueedume npumep UucCnob306aHusl mecn-cucmemsvl UMMYHOXUMUHYECKO2O0 aHAIUu3a 6 061/1/;612



cxeme IKCNpecc-ananu3a XOpUOHUUEeCcKk020 20HaA0OMPONUHA.

BapuanT oTBeTa:

Camble BakHbIE 00JIACTH MPUMEHEHUS UMMYHOXMMHUYECKOIO aHaJIU3a - KOHTPOJIb OAaHKOB KPOBH,
oOHapyxeHHe BO30yauTeNiell BO BHEIIHEH cpeie U p. IMMYHOIMAarHOCTUYECKUE TECT-CUCTEMEBI C
WCIIOJIb30BAHUEM TOJUKIOHAIBHBIX AHTUTEN CO3JaHbl MPAKTUYECKH JUISI BCEX JIEKAPCTBEHHBIX
[Ipenaparos.

Cxema noiayyeHuss MOHOKJIOHAJIBHBIX aHTUTEIL:

KakuM-11b0 CHHTETUYECKUM KOHBIOTMPOBAHHBIM AHTUTC€HOM HMMYHHU3HUPYIOT MbIIei. 3aTem
TUMQOIMTHI U3 CEJIE3CHKHU MBIIIH CIUBAIOT ¢ ToMotibio [131 ¢ kineTkamu cTaOMIIBHON MUEIIOMHON
auHuK. U3 nonydeHHbIX THOPUAHBIX KIETOK

OTOMpPAIOT TOJBKO T€, KOTOpPHIE YHACIEAOBaIM CIOCOOHOCTh K HEOTpaHHUYEeHHOMY pocty. Mx
KYJbTHUBUPYIOT M TIOJYYalOT KIJIOH KJIETOK, MNPOAYLUPYIOIIUX AHTUTENA K JIEKAPCTBEHHOMY
npenapary. [Ipu onpenencHur XOPHOHUIECKOTO TOHAOTPOITMHA METOI0M TBepaodaznoro MDA
Ha TOJIUCTUPOJIbHBIE MIAPUKH COPOMPYIOT MOHOKJIOHAJIBHBIE AHTHUTENAa K XOPHOHUYECKOMY

TOHaAOTPOIINHY.
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buorexHonornyeckoe MNpou3BOACTBO B (hapMalleBTUYECKONH MPOMBIIUIEHHOCTH - 3TO CHUCTEMA
YCTPOMCTB MEPUOJUUECKOr0 WM HENpepbhlBHOTO AedcTBHs. C MO3UMIUM CHUCTEMHOIO IOJX0a
MO’KHO peajibHO OIIEHUTh COOTBETCTBHE KOHKPETHOI'O YCTPOMCTBA LIEISAM U 3a7jauaM KOHKPETHOTO
IIPOM3BOJICTBA BO B3aMMOCBSI3U BCEX CIIaraéMbIX Mpoliecca.

B ceeme npedcmasnennvix 3a0au npoussOOCMBEHHO20 npoyecca HNpuU aHAIu3e Cumyayuu
UCNONbL3YLMe 0COOEHHOCMU:

* KOHCMPYKYUU hepmenmepa («obesa3xka gpepmenmepar);

* cucmem pe2ynAyuY npoyecca, YCmpoucme menioCucmem u MaccooomMena,

* ycmpoticme cucmem a’3payui.

Bapmuanr orBera:

OO0veM  (pepMEHTAlMOHHBIX aIapaToB s MPOMBIIUICHHOIO MPOU3BOJCTBA, HampuMep
aHTHOMOTHKOB, KoyneOmercs or 1 mo 150 wm°. I{wmummpnueckas IOBEPXHOCTh CHAaOXKeHA Tak
Ha3bIBAEMOM TETIJIOBOW pyOaIkoi, MpeACTaBIsIONEed cO00H CHCTEMY 3MEEBUKOB ISl 00eCTIeYeHUS
MOCTOSIHHOM Temreparypsbl. B HibkHel yacTu anmapara UMeroTcs OTOOHHUKH.

BripamuBanue MOCEBHOr0 MaTepHaja MPOXOJUT B OTACIBHOM (epMeHTepe - HHOKYISATOpE.
CoBpemeHHbIE (PepMEHTEPH CHA0XKEHBI KOHTPOJBHO-U3MEPUTENBHON ammapaTypoil. BaxHocTh
a’palii Ha CTaauu (QepMeHTanuu oOOyCIOBJIIEHA TEM, YTO OOJBIIMHCTBO HCIOJIb3YEMBIX
MHUKPOOPTIaHU3MOB-TIPOAYLICHTOB SBIISIOTCS a’pobamMu. B 1emoM mOTpeOHOCTH B KHUCIOpOJE
3aBUCUT OT KOHLIEHTpAlMu OHOMAacchl M €€ METa0OJMYeCKOM aKTUBHOCTH, YTO TpedyeT

pEeryJlMpoBaHUsl CKOPOCTH TOJayd BO3[yXa B ammapar. Perynsnuio OCyIIECTBISIOT IO



COBOKYITHOCTH MAapaMETPOB, XapaKTEPU3YIOIMIUX META00JIMUECKYI0 aKTUBHOCTh KyIbTyphl. Kpome
TOro, 00aBIE€HHWE KOMIIOHEHTOB INUTATEIbHON Cpelbl BEJET K 3HAYUTEIbHOMY pa30aBJICHUIO

KYJIbTYPaJIbHOM KUAKOCTU U YBETTMUEHHUIO ee 00beMa B pepMeHTepE.
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