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MHUHOBPHAYKH POCCUN

De nepanbHOE rocyIapcTBEHHOE 0101 KETHOE 00pa3oBaTebHOE
yUpeKAEeHHE BBIC IIIETO 00pa30BaHUs
«HensbuHckuit rocynapcrBenssli yausepcuter» ( PI'BOY BO «Henl'Y»)

DOHJI OLICHOYHBIX CPEACTB MPOMEXKYTOUHOM aTTEeCTallKH 110 TUCHUILIMHE «BBeneHe B OMOTEXHOJIOTH F0% 10 cTp. 2
Hampasiiennto moArotoBku 06.03.01 buonorus ®T'BOY BO «Henl'Y»
1 IMACHHOPT ®OHJIA OHEHOYHbIX CPEJICTB
Hanpagsnenne noarorosku: 06.03.01 Buosnorust
JucuunnuHaa: BBegeHue B 0MOTEXHOJIOTHIO
Cemectpsl u3yuenus: 5, 6
dopMa MPOMEKYTOYHOM aTTecTalyu: 3a4eT (C IPUMEHEHHEM 0aIbHO- PEUTUHIOBOM CUCTEMBI)
2 MIEPEYEHb ®OP MUPYEMbIX KOMIETEHIIAI
21 KomnereHIH, 3aKperIéHHbIE 32 TN CHUTLITHHOM
WN3ydyenne pguctmiuinHel  «BBeneHHe B OMOTEXHOJIOTHMIO»  HANpaBIEHO  HA
(dbopMUPOBaHUE CIETYIOIINX KOMITETCHIIU:
Konrpr Coneprxanue
KOMIIETE KOMITETEHIIHiT Koap! u [lepeyenb nuaHUpyeMbIX
— coracio PLOC coJiepKaHue PE3yabTAaTOB O0YUEHHUS O
®rOC) UH/IUKaTOPOB JTUCUUITNHE
1 2 3 4
OIIK- 5 Crniocoben OIIK-5.1 3HaTh:
MPUMEHSITH B IIOHUMAET Hns noctokenus OIIK- 5. 1 3Hats:
npoeCCHOHATTLHON | MIPUHLUIIBI OCHOBHBIE OOBEKThl OMOTEXHOJIOTHH,
JIeSITEJIbBHOCTH COBpPE MEHHOMU uX OMOXUMHUYECKUE U OMOpU3NIECKHe
COBpPEMEHHbIE OMOTEXHOJIOTHH, CBOICTBa U
IpeJICTaBICHUs 00 HpUMEHSeT 0COOEHHOCTH JKU3HEAEATEIbHOCTU
OCHOBax [IPUEMBI YMers:
OMOTEXHOJIOTHUECKH | T€HETHUYECKOU st noctmxennst OIK-5. 3 ymers:
X | WH)KEHEPHH, HNPUMEHSTH 3HaHUS 00 00BEKTax
OMOMEIMIIMHCKUX OCHOBBI OMOTEXHOJIOTMH B yUeOHO! U
IIPOU3BOJICTB, HAHOOMOTEXHOJIOT | IIPOM3BOJACTBEHHOM IEATEIIBHOCTH
TeHHOM MHXXEeHepuH, | Uy, Bnaners:
HaHOOMOTEXHOJIOTHH | MOJIEKYJISIPHOTO st noctrxenus OIIK- 5. 3 Bnagers:
, MOJIEKYJISIPHOTO MOJICIMPOBAHUS; | HaBbIKAMU OOHApPYKEHUS U
MO/JIEJIMPOBAHUS OIIK-5.3 UJICHTU(UKAIIMHT MUKPOOPTaHU3MOB,
UCTOJb3YyeT WCTIOJb3yEMBIX B
HpUEMBbI OUOTEXHOJIOTHH
oTpeieNeHus
OMOJIOrHYECKOit
0e301acHOCTH
POJTyKLIUU
OMOTEXHOJIOrHYEC
KHX U
OMOMEIUITMHCKUX
IIPOU3BOJICTB.
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MHNHOBPHAYKH POCCUI
®e nepanbHOE rOCYapCTBEHHOE 010 JKETHOE 00pa30BaTeIbHOE
Y4PEXACHUE BBIC IIEr0 00pa30BaHUs

«HensbuHckuii rocynapersennslit yausepcurer ( @I'BOY BO «Uenl'Yy)

DoHT OICHOYHBIX CPEICTB MPOMEKYTOUHOH aTTECTAINHY 110 TUCIHMIUTHHE «BBeneHne B OHOTEXHOIOTHI0) TI0
Hanpasienuro noarotosku 06. 03.01 bronorus ®TBOY BO «Uenl'Y»

cTp. 3

OIIK- 8

Cniocoben
UCTIONB30
BaTh
METOBI
coopa,
00paboTK
u,
cucreMar
U3alu U
Npe7CcTaB
JICHUS
TIOJIEBOM
u
naboparo
pHOI
uHpopma
1M,
PUMEHST
b HaBBIKU
pabot biC
COBpEMEH
HBIM
000py10B
aHue M,
aHau3 up
OBaTh
MONTy4YeHH
13
pe3yibTar
BI

OIIK-8.1
HCTIOIB3yeT
OCHOBHBIE THIIBI
IKCIIEUIIOHHOTO U
1ab0paToOpPHOTO
00opynoBaHus,
0COOEHHOCTH
BBIOpAHHOTO
o0beKTa
npoheCCHOHATLHON
JeATEILHOCTH,
YCIIOBUS €T0
COJICpIKAHUS U
paboT bI C HUM C
y4ETOM TpeOOBaHU I
OUOATUKY;
OIIK-8.3
MIPUMEHSICT HABBIKA
UCIIOJIb30BAHUS
COBPEMEHHOTO
o0opynoBaHus B
TOJICBBIX U
1ab0pPaTOPHBIX
YCIIOBHUSIX,

rpa MOTHO
00OCHOBBIBAET
TIOCTaBIICHHBIE
3aJ1au¥ B KOHTEKCTE
COBPEMEHHOTO
COCTOSTHUS
po0IeMBsl,
HCTIOJIB3yeT
MaTeMaTH4YeCKue
METOJIBI
OIICHUBAHHUS
TUII0TE3, 00paboTKH
IKCIIEPUMECHTATHHBI
X TAaHHBIX U
a/IeKBaTHO
OLICHUBAET
JIOCTOBEPHOCTH U
3HAYHMOCTb
TTOJTyYCHHBIX
pe3yIbTATOB,
MPE/ICTABISIET UX B
IIUPOKOMN
ay/JIUTOPUU ¥ BECTH
JTUCKYCCHIO.

3HAaTE:

Jns noctmkenns OIIK- 8. 1 3HaTh:
COBPEMEHHBIC YKCIIEPUMEHTAIBHBIC
METOABI paboT BbI C
OHMOTEXHOJIOTHYECKHMMHU 00bEKTaMU

VYMeTh:

Hns noctmwxkenus OIIK-8.3 ymers:
MPUMEHSITh COBPEMEHHEIC
9KCICPUMEHTAIBHBIC METOIbI PadOT bl
¢ OMOTEXHOJIOTHUYECKUMH

00BbeKTa MH B 1TaOOPATOPHBIX

YCIHOBHSIX
Bnanets:

-Jlns nocrmwkenus OIIK- 8. 3
BJIQJICTh: HABbIKA MU Pa0OTHI
C COBPEMEHHOU
anmnaparypou
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MHNHOBPHAYKH POCCUN
@e nepanbHOE rocyIapcTBEHHOE 0101 JKETHOE 00pa30BaTEIbHOE
YUpEKACHHE BBIC IIIETO 00pa30BaHUs

«HensbuHckuii rocynapersennslit yausepcurer ( @I'BOY BO «Uenl'Yy)

@DOH[] OLIEHOYHBIX CPEJICTB POMEKYTOUHOM aTTECTALMH 110 AUCLUILINHE «BBeaeHHe B OMOTEXHOJIOTH 10 IO crp. 4
Harnpasiiennto noarotoBku 06.03.01 Buonorus GT'BOY BO «Henl'V»

nK-1 Cnocoben I[IK-1.1 3HaTh:
HNPUMCHATH [Ipumensier s noctmkenus [1K- 1. 1 3Hats:
COBPEMCHHBIC - IPUHLIMIIBI COBPEMEHHBIE MPEJICTABICHHUS 00 OCHOBAX
MCTOIBI aHaMn3a OMOTEXHOJIOTUYECKUX U OMOMEIUIIMHCKIX
obpadoriy, uHpOPMAIMH, | TMPOU3BOJICTB,
aHajinsa u - IPUHIIMITBI TEHHOUW MHKXEHEPHUH
CHHTE3a
— paboT bl } VMers:
[POM3BOJICTREHH coBpeMeHHOM | [l noctmwkenns [1K- 1. 2 ymeTs:
oif I anmnaparypbel 1 | IpUMEHSTH OCHOBHBIE METO/IbI
J1aGOpaTOpHOIL BBIUMCIIUTENIBH | MOJICKYJISIPHOM M KJIIETOYHOM
OHOJIOrNYEeCKOU BIX CPCACTB OHMOTEXHOJIOTUH B HpOI/I3BOI[CTBeHHOI71
uHpOPMALHH, TIK-1.2 JIEATELHOCTHA
IpaBUJIa Uc nonwzyet Bnanets:
COCTaBJICHUS teopetnueckue | it nocriokenus I1K- 1. 2 Baanets:
HAy4YHO- SHAHUSI B METOJIa MU KYJIbTUBUPOBAHUS
TEXHUYECKUX naboparopHoii | OMO0OBEKTOB
MIPOCKTOB U pabore;
OTYETOB

© PIBOY BO «Uen'Y»



DoHJ1 OLICHOUHBIX CPEICTB IMPOMEXKYTOUHOM aTTeCTally 0 AUCLUILIMHE «BBenenne B OMOTEXHOIOTH 0% TI0 ctp. 5
nanpasienuto noarorosku 06. 03.01 buonorus ®TEOY BO «Uenl'Y»
3 COAEP ’KAHUE OLNEHOYHbBIX CPEJACTB 1O JUCHUIIJIMHE
3.1 Buja bl OLIEHOYHBIX CPEICTB
Hawnmenosan
ue
Hawnmenosanue
OLICHOYHOTO
Kon OLIEHOYHOT'O

No Konrponupyemsie CpelcTBa Ha
KOMITCTEHITNH/ TUTAHUPYEMbIC cpenacTBa ISt

w/n TEMBbI/ pa3iebl IIPOME >KyTOY

pe3yabTaThl 00yueHUs TEKY LIeT0 ot
KOHTPOJIS
aTTecTaluu
Ne zamanus

OIIK- 5 Jis 1 BuorexHomnorus kak 1. Konrposnsublie | Bonpocsl
noctmwkenns OIIK-5. 1 Hayka. BOIIPOC bl K 3a4era
3HATh: OCHOBHBIE OOBEKTHI 2 Ct pykTypa 71a00paTOPHBIM Nel-14.
OMOTEXHOJIOTHH, UX OMOTEXHOJIOTHYECKOTO pabotam.
OMOXMMHYECKHE U MIPOU3BO/ICTBA. 2. Jloknan.
Oouodusnueckue cBOMCTBa M | 3
0COOEHHOCTH MuKpoOHOTEXHOIOTHSL.

1 KU3HEICATCIILHOCTH 4 ®dUTOOUOTEXHOJIOTHS
Jliisa noctmwkenus OITK-5.3 .3000MOTEXHOJIOTHSI.

YMETbh: IPUMEHSATH 3HAHUS
00 o0BeKTax
OMOTEXHOJIOTHH B y4eOHOU U
MPOU3BOJICTBEHHOM
JeATeNbHOCTH

Jliia noctmwkenus OITK-5.3
BJIAJICTh. HAaBBIKA MH
oOHapyXeHUs U
UICHTU(PUKAIIAN
MHKPOOpPIaHH3 MOB,
UCMOJb3yEeMBIX B
OMOTEXHOJIOTHH

5 [IpumeHneHnue MeToI0B
MyTareHe3a CeIeKIIHH,
KJIETOYHOM M T€HHOM
WH)XEHEPHUH B
OHMOTEXHOIOTHH.

6 Cucremst GLP, GCP u
GMP B cBs13H C
KayeCcTBOM
OMOTEXHOIOTHYECKUX

MIPOAYKTOB.

© ®PIreOY BO «Henl'V»




(DOHII OLECHOYHBIX CPEACTB HpOMe)KyTO‘{HOfI aTTCCTallvu 110 JUCHUILIMHE «BBGI[GHI/IC B OMOTEXHOJIOTHIOY 10 CTp. 6
Hanpasiernto noaroropku 06.03.01 buonorus ®I'BOY BO «Uenl'Y»

OIIK-8 Jis 1 buotexHonorus kaxk 1. Konrponsubsle | Bonpoc b

JNOCTUKCHUS OIIK-8. 1| nayka. BOIIPOC bI K 3auera Nel-

3HATh: coBpe MeHHbIe| 2 CT pyKTypa 71a060paTOpPHBIM 14.

IKCIIEPUMEHTAIbHBIC OMOTEXHOJIOTUIECKOTO paboTam.

MEeToABl  paboT Bl C| MPOU3BOJCTBA. 2. loxnan.

OMOTEXHOJIOTHYECKUMHU 3

00BEeKTaMU MuKpOOHOTEXHOIOTHSL.

Hnsa goctmxenust OIIK- 8. 3| 4 ®dutoOHOTEXHOIOTHS

YMETbh: MPUMEHSTH | . 3000MOTEXHOJIOTHUSI.

2 COBPEMEHHBIC 5 IlpumeHeHue MEeToI0B

AKCIEPUMEHTAIbHbIC MyTareHe3a CeleKINH,

METO/IBI pador bl C| KJIETOYHON U Fr€HHOU

OMOTEXHOJIOTHYECKUMHU WHXCHEpUU B

00BbeKTa MU B JJAOOPATOPHBIX | OMOTEXHOJIOTHH.

YCIIOBUSIX 6 Cuctembl GLP, GCP u

Jnsa moctmxenns OIIK- 8. 3| GMP B cBsi3u ¢

BJIQJICTh: HAaBbIKa MU Pa0OT bI| KAYECTBOM

c COBpE MEHHOI| OMOTEXHOJIOTUYECKUX

anmaparypoi MIPOAYKTOB.

IK-1 J{ns noctuwxkenus [IK- | 2 Ctpykrypa 1. Konutponbabie | Bompoc bl

1. 1 3HaTh: cOBpe MEHHbIE OMOTEXHOJIOIMYECKOTO BOIIPOC bl K 3ayera Nel-

MpeACTaBICHUS 00 OCHOBaX | IPOU3BOJICTBA. 1ab0paTOpPHBIM 12.

OMOTEXHOJIOTHYECKUX U 3 paboTam.

OMOMEIUITUTHCKHUX Mukpo6uotexnomnorust. | 2. Jloxman.

MIPOU3BO/ICTB, 4 ®durobuoTexHomorus | 3. Bormpochr

TeHHOW MHXEHEPUH .300010TEXHOIOT U 3ayera.

Jlsa noctxenns [1K-1. 2
YMETh: MPUMEHSATH
OCHOBHBIE METO/IbI
MOJIEKYJIAPHOH U KIETOYHON
OMOTEXHOJIOTHH B
MIPOU3BOJICTBEHHOU
NEeSITeNTbHOCTH

Jlns moctrkenns [1K-1. 2
BJIQJIETh: METOAA MU
KYJTbTUBUPOBAHUS

01000 BEKTOB

5 [Ipumenenue MeTo0B
MyTareHe3a CeleKIINH,
KJICTOYHOM ¥ TEHHOM
WH)XEHEPUU B
OHMOTEXHOJIOTUH.

Ipu meyanue: munos vle 3a0aHus, Kpyu mepuu u NOKa3ameiu OYeHUBAHUSL 8 PAMKAX MEKY
we2o KoM mpoJisi npedc maesieHvl 8 pabouel npocpamme oucyuniunvl ( mooyas). Illoan wvie
KOMMNJIEK Mbl OYEHOUHbIX CPeOC M8 U KOH MPOIbHO-U3 MePU MENbHbIX MA MEPUANO8 XPAaHsL MCs Ha

Kagedpe.

© ®PIreOY BO «Henl'V»




DOoHJT OLICHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTaluy 1o JUCLHUIIIMHE «BBeneHne B 0MOTEXHOJIOTH F0%» 10 CTp.7
Hanpasneanto noaroroku 06.03.01 buonorus ®T'BOY BO «Yenl'Y»

32 Copep:xkaHue OLEHOYHBIX CPeICTB
Ot1e HOYHBIE CPENICTBA /IS TPOME KYTOUHOW aTTECTAIlMH MO JUCUUILIHHE « BBeneHue B
OMOTEXHOJIOTHIO» TPECTABIICHBI B BUJIE BOIIPOCOB (CUTYA[OHHBIX 33/1a4) K 3a4eTy.

Bonpocu3atte ma c omeemamu

1 Yc¢ TaHOBHTE NPAaBWJIbHY 10 MOCJI€I0BATEJLHOCTh CTAAUWil W omepanmii
TeXHOJI0THYeCcKOoro npouecca. Kakasi craaus B npejacraBjie HHOM CIHCKe
nopropsiercsi?

1 TloaroTroBka M cTepuM3anus cyocTpara

2 KyabTHBHpOBaHHEe 0HO00BEKTa

3. YabTpa3BykoBasi Je3HHTerpanus KiIeToK

4. TloaroToBKa M CTEPpUIM3alUs 000PYI10BAHMS W KOMMYHHKALMIA

5 OuyuHCTKA 11eJ1eBOro MPOAYKTa

6. AHaJM3 11eJ1eBOro MPOaYyKTa

7. IlonroToBKa NOCEBHOI0 MaTepPHaJIa

8 @acoBka, ynakoBKa, MAPKHPOBKA JIEKAPCTBEHHOMH CYyOCTAHIIUU

9. Pa3nesneHue KyJbTypajabHOM CyCIIeH3 HH

10. BuoJiornyeckasi 0O4MCTKA OTX0/I0B

11 BsiesieHHe 1e1€BOT0 NPOIYKTA

[TocnenoBarenbHOCTh CTaAMii TexHoJIormueckoro mpomecca: 10,2, 3, 1, 9, 13,
orepanuu: 5, 4, 7, oTJeNeHne SKCTpaKTa OT pa3pyIIeHHBIX KIeTok, 8, 11, 6, 12, 14.

Onepanus «/le3 unrerpainms ( pa3py LEHUE KIETOK) » OCY IIECTBIISCTCS IPH BbIICICHUH
BHYTPUKJIETOYHOT0 MeTabosnTa ( IeNIeBOro MPOAyKTa) (Pr3 NISCKUMH, XUMHUUSCKHUMHU, XUMUKO-
(epMEHTaTUBHBIMU METO/la MM B PEAaKTOpax-Ie3MHTErpaTropax C Me INAIKOW, MIapoB bIX
MEINIbHUIAX, XOJOMIBHBIX YCTAaHOBKAX M T. II.

1 ®u3 nyeckre MeToAbl: 00paboTKa yIbTPa3BYKOM (C MOMO IIb (0 Bpalla MOLIUXCS
JonacTel; MpoiaBIMBaHUE M Yepe3 y3K0e OTBEpCTHE MO/ JaBJICHUEM; pa3daBIUBaHUE M 3aMOPO
KEHHOM KJIETOUYHOW MaccC bl; OCMOTHMUYECKHM IIIOKOM; 3aMOpa >KMBaHME M- OTTaUBaHHUE M;
JeKoMIIpeccrent).

2 XUMHUYECKHe METO/Ibl: 00paboTKa KJIETOK TOIYO0JIOM, OYTaHOJIOM.

3 Xy MHKO- (pepMEHTAaTHUBHBIE METO/bI: 00paboTKa KJIETOK Ipa M(-) JIM30LKMMO M B
npucyrctBun DJITA; oOpaboTka apoxoke i 3umonaszoii; oopadborka [1AB; o6paboTka KieTok
OaxTepuil aHTUOMOTHKAMU; 3apakeHue Oakrepuodara Mu.

O0bexkTaMu OMOTEXHOJIOTHU ABJIAIOTCS:
KJIETKH BbIC IIUX PACTCHUH
KJIETKH KMBOTHBIX U YeJIOBeKa
Jyb0akTepuu
rajo0aKkrepuu
METAHOTeHbI
rpu0 bI(AKTHHOMHIIET b, IVIECHEBbIE I'PHO bI, APOKKH)
Ka KHe e 11l OPraHu3 MbI MOTYT SABJIATHCA 00beKkTaMu OuoTexHosnorun? I'ne onun
MOI'YT MCII0JIb30BaThCS?

O WPNDEDN

Bonopocnu

© ®PIreOY BO «Henl'V»



DOoHJT OLICHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTaluy 1o JUCLHUIIIMHE «BBeneHne B 0MOTEXHOJIOTH F0%» 10 c1p.8
Hanpasneanto noaroroku 06.03.01 buonorus ®T'BOY BO «Yenl'Y»

Bogopocnu ucnoine3y 10Tcs, B OCHOBHOM, IS MOJTy4eHHs Oenika. Bech Ma mepCcreKTHBHBI
B 3ToM oTHO 111e HuM poAsl Chl orell a u Scenedesmus. x 6momacca mocjie COOTBETCTBY OIIIE i
00pabOTKH UCIONB3YeTCsI B Ka4eCTBE TOOABKHU B PAIIMOHBI CKOTA, a TAKXKE B ITUIICB BIX ICIISX.

OAHOKIIETOYHBIC BOJOPOCIH BBIPA MMBA FOT B YCIOBUSX MSTKOTO TEIUIOTO KJIMMaTa
( Cpennsis A3 ust, KppIM) B OTKPBIT BIX OacceiiHax cO CIeNMaIbHOM MUTaTenbHOl cpenoi. K
npuUMepy, 3a TeIuiblid nepuoxa roja ( 6 —8 mecsueB) Mo xHO nonyuutbh 50 —60 T Guomacc b
xJjiopesutbl ¢ 1 ra, Toraa Kak oJJHa U3 caMbIX BHICOKOIIPOIYKTHUBHBIX TpaB —1JI IOLIEPHA AA€T C TON
e TUIoaau Toabko 15— 20 T ypoxasi.

Xnopeinna coaepxut okoino 50 %6enka, 40 %yrneBonos, 7 —10 % xupoB, BUTAMUHBI
A, B2,K,PP u MHOrue MUKpO3J1€ MEHT bl. BappHpyst cocTaB MUTATEIBHOM CPEJIbI, MO XKHO
MPOLECChl OMOCHHTE3a B KJIETKAX XJIOPEJUIBI CIBUHYTh B CTOPOHY HAaKOIUICHHs JTHMO0 OEJIKOB,
100 YIIIeBOAOB, a TAK)KE aKTUBHPOBATH O0OPa30BaHUE TEX WJIM UHBIX BUTAMHHOB.

I'uaponmzatel Oenka 3e1eHoi Bogopocian Scenedes mus UCHOB3Y IOTCS B MEAMIIMHE U
KOC METHYECKOM MpoMbliie HHOcTH. B M3paune Ha ONBITHBIX YCTAHOBKaxX IPOBOASTCS
IKCIIEPUMEHT bl C 3€JICHOW OJHOKJIETOYHOW Bojaopocib o Dunadi ell a bar da wil, koropas
CUHTE3UPYET TIULEPOL. DTa BOAOPOCTh OTHOCUTCA K KIJIACCY PaBHOKT'YTHKOB BIX M TIOXO JKa Ha
xja MuaoMoHany. OHa HakKariMBaeT CBOOOJHBIN TIUIEPOJ, YTOOBI MPOTHBOJICHCTBOBATH
HEONIaronpUsATHOMY BJIMSHH 0 BBICOKMX KOHIIGHTpALMi cojeil B cpene, rae oHa pacrteT. [lpu
ONTHUMAJILHBIX YCIIOBUSAX U BBICOKOM COJCPKAHHMH COJIU HA JOJIO TIIUIEPOJIa MPUXOAUTCS 10 85
%cyx0il Macchl KJIETOK.

Ha psny ¢ xopMa MU BOJOPOCITH JIaBHO NMPUMEHSIOT B CEITLCKOM XO3SHCTBE B KA4eCTBE
ynobpenuii. buomacca obora miaer mouBy docdopom, Kaiue M, WOAOM U 3HAYUTEIHHBIM
KOJIMYECTBOM MHUKPODJIC MCHTOB, IIOMOJHSACT TaK KE €€ OaKTepHaabHy [0, B TOM YHCJIE a30T
dbukcupy romy 10, mukpodaopy. [lpu 3ToM B mouBe Bogopociu pasnara I0Tcs ObIcTpee, Yyem
HABO3HBIC yMOOpPCHHS, W HE 3acops IOT €€ CeMe HaMH COPHSKOB, JUYMHKA MH BPETHBIX
HACEKOMBIX, CIIOpaMH (PUTONATOTEHHBIX IPUOOB.

OpHMM M3 CaMbIX IIEHHBIX MTPOYKTOB, MOJIy4ae MbIX U3 KPACHBIX BOJAOPOCIICH, SBIISCTCS
arap — TMoJIMcaxapujl, TPHUCYTCTBY IOMIMK B MX 000JI0YKaxX M COCTOSIIMI W3 arapo3 bl H
araponektiHa. KommuectBo ero goxomut mo 30 —40 % ot Beca Bomopocieit ( Bogopociu
JaypeHIHsl ¥ TPalIspHs, reIuanyMm). Bogopocnn — eIMHCTBEHHBIH HUCTOYHHK MOTyYEHUS
arapa, arapoujioB, KapparnHWHa, aJbIHHATOB.

Byp bie Bomopocnu SBASIOTCS €IMHCTBEHHBIM UCTOYHUKOM TMOJTYUEHUSI OJJTHUX U3 CAMBIX
IIEHHBIX BE IIECTB BOJOPOCIEH — COJiel aJbIMHOBOW KHCIOTbI, aJblHHATOB. AJIBIMHAT bl
[IMPOKO TPHUMEHS I0TCS B HApPOJHOM XO3SIMCTBE I M3TOTOBJICHHSI BBHICOKOKAUECTBEHHBIX
C Ma30K JJTS TPY IIUXCsI IeTAJIeH Ma IIIFH, MeUIIMHCKHAX U Tap(GroMepHBIX Ma3el U Kpe MOB,
CUHTETHUYECKUX BOJIOKOH U TUTACTUKOB, CTOMKHX K JI F0OOH MOT0/1€ TaKOKPACOYHBIX TOKPHIT Ui,
MIPOM3BOJICTBA IIIEIIKA, CTPOUTEIHHBIX MATEPUAIIOB, MHUIIEB bIE MMPOAYKTOB. AJTBIUHAT HATPHS
— HanboJiee UCTIONIb3yeMOe COeIMHeHHE —Ccmoco0eH morio math A0 300 BeCOB bIX €AMHHUII
BOJIBI, 00pasys IpH ITOM BSI3KHAE PACTBOPEI.

Byp bie Bogopocnu 6oratel Tak k€ BeCbMa MOJIE3HBIM COSIMHEHHE M — I1Ie CTHATOMHBIM
CIIUPTOM MAaHHUTOM, KOTOPBIA C YCIIEXOM TPUMEHS IOT B THIIEBOH IPOMBIILICHHOCTH,
dapmalieBTUKe, MPH MPOU3BOJICTBE OyMaru, Kpacok, B3PHIBYATKH H JIP.

3. B OHOTEeXHOJIOTHH CY 1IIe CTBYET IBa MeTO/1a KYJIbTHBHPOBAHUSI MUKPOOPTaHHU3 MOB:

nepuoAuYecKHil U Hempep bIBH bli. Hanu mmrTe nmpermmy mecrBa Ka KI0ro MH3
METO/10B.
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Ile puoouueckas Kynb mypa TIPeNCTaBIsAET cOOOW MOMYISAIHUIO KJIETOK B OTPAaHUYCHHOM
o0Bve Me cpenbl. B cpexy B mpouecce KyJIbTHBUPOBAaHUS HE JOOABISIOTCS MUTATENbHBIEC BE
IeCTBA M HE YAaJs IO0TCS MPOIYKT bl MeTaboau3 Ma. POCT momymsiuu MUKpOOpraHU3 MOB B
TaKOW 3aMKHYTOH CHCTE Me XapakTepu3yeTcs crenuduydeckoid S- oOpa3Hoil kpuBoil. OnHa
OTHMCHIBAET 3aBUCHMOCTH JIOTapU(Ma YHUCIIO KHUBBIX KJIETOK OT BpEMEHHU KyJTbTUBUPOBAHHUS.

Briensitot mects a3z Takoro pocra:

1 ®a3a npucnocoOieHus, Ui Tak Ha3 biBae Masi (haza aganTald MUKPOOpPTaHU3 MOB,
wiu yar- ¢asa. B aToil ¢da3ze HeT JneneHus U COOTBETCTBEHHO POCTAa MUKPOOPTaHH3 MOB, HO
MPOUCXOUT AKTHBAIMS OMOXUMHUYECKHX (DEPMEHTOB, OCIKOB M HYKJICHHOBBIX KHUCIIOT.

JlnurenbHOCT Jar- a3bl COKpa IIAeTCsl MPU UCIIOJIB30BAHUU CPEJbl, OIM3KONW K Mpen
LIECTBY IOILIE MYy BapHaHTy, JJIS CTapbIX KJIETOK U C YMEHb LIEHHE M KOJIMYECTBA ITOCEBHOIO
marepuarna.

2 @a3za yckopeHHoro pocra ( mnepexonHas (asza). XapakTepu3 yercs HayaloM
MHTCHCUBHOTO pa3 MHOXE HHS KJIETOK, C YBEIMYEHHEM CKOPOCTH pOCTa MOMYJISIHUH [0
MaKCUMaJIbHOW BEJIMYMHBI.

3. Jlorapudmuueckas ¢aszoii pocra (IKCIOHEHIMAIbHAS KPUBas), KOTJIa KOMIIOHEHTOB
MUTAHKS JTOCTATOYHO U OMOOOBEKT MOJHOCTH 10 aIalTUPOBAH K yCIOBHIM B (hepMmeHTepe. Bee
KJIETKA HAXOZSATCS B COCTOSHUM aKTUBHOTO Pa3MHO K€ HHSI, YUCIEHHOCTb MX BO3pacTaeT B
reoMeTpuueckoii mporpeccuu. CKOpocTh UX pOCTa ABJISETCS MOCTOSHHON U MaKCUMaIbHON — OHA
3aBHCUT OT (PU3UOJIOTUYECKUX OCOOEHHOCTEH BHUJIa 1 COCTAaBa MTUTATEILHOM Cpeibl.

B nor- ¢a3e kynbTypa HaXOQUTCS B COCTOSIHUM cOaJlaHCHPOBAHHOTO pocTa. B 310 Bpe Ms
KOMITOHEHT bl KJIETKU — OCJIKH U HYKJIEUHOB bI€ KUCIIOT bl — CHHTE3UPY I0TCSI OJIMHAKOBO aKTUBHO
Y XUMUYECKUN COCTaB KYJIbTYpPhl COXPAHSETCS MMOCTOSTHHBIM.

Jlor- (a3a He MO KeT ObITh ATUTENBbHOI, 00YCIOBICHO 3TO T€M, YTO B MPOLIECCE POCTa
MOMYJISILIUYA MCTO 1A I0TCS MUTATENIbHBIE BE 1IECTBA CPEbl U B HEH HaKaruiMBa I0TCS MPOAYKT bl
MeTaboIH3 Ma, KOTOPbIE HHTUOUPYIOT POCT KYJbTYPHI.

4. ®a3za 3aMeIJICHHOTO pocTa KIeToK. M3-3a 0oyib 1IOH TUIOTHOCTH MOMYJISIUN
BO3HHMKAET MPOCTPAHCTBEHHAs OrPaHUYEHHOCTb, YyXYJA WIAETCS TMOCTYIUIEHUE B KIIETKY
MUATATEIbHBIX BE IIECTB W BBIBOJ MPOAYKTOB METAa0OJM3 Ma, YMEHBINAETCS IMOBEPXHOCTH
KOHTaKTa KJIETOK co cpenoil. [Ipu sTom yacTh kietok norudaer. KoHrentparus 6uomacc bl B
3TOT NEPUOJ MPOJOJIKAET BO3PACTATh, HO y/€JIbHAsA CKOPOCTh POCTA 3aMEJJISIETCSL.

5 Crammonapnas (a3a B Hel YCTaHABIMBAE€TCSd PABHOBECHE MEXKAY UHUCIOM
YKU3HECIIOCOOHBIX M OTMUPA IOUIUX KJIETOK, CKOPOCTh POCTa B 3TOT IIEPHOJ] paBHA HY IO.
KonnuecTBo UB bIX KIIETOK B CPEE OCTAETCS HEKOTOPOE BPE MsI MPAKTUYECKH HEU3 MEHHBIM.
KonnenTpanus 6MoMaccel JOCTUTAET IPAKTUYECKH CBOEr0 MaKCUMyMa.

6. ®a3a rubenu KIETOK MO Mepe yMEHb 1€ HUS YHCIA JKU3 HECIOCOOHBIX KIIETOK U
HACTYIUICHHSI ayTOJIM3a, MOMYJISAIUS NepexoquT B (azy OT MUpaHus, /U1 HEe XapaKTepPHO, YTO
OTMHUpaHHUE KIIETOK IpeolaaeT Ha/l pa3 MHO eHue M. B nanHo# ¢a3e BO3MO ke H KPUTUIECKUN
pOCT, T. €. pOCT OJAHMUX KJIETOK 3a CUET MPOAYKTOB IPYruX KieToK. CKOpOCTb OT MHUpaHMs
MOMYJISIIIUA U3 MEHsieTcs B MIMPOKHX mpeaenax. OHa 3aBHCUT OT BHJAOB bIX OCOOCHHOCTEH
KYJIBTYPhI M OT YCIIOBUM KYJIbTUBHUPOBAHUS B IEPUOTUIECKOMN CUCTEME.

B nenpepuign vix npoyeccax KynbTUBUPOBAHUS KIETKU ITOCTOSHHO MOAJEP KUBA FOTCS B
HKCHOHEHIMAIbHOH (aze pocTta. C 3TOH 1eNb 10 B OMOPEaKTOp HENPEephIBHO MOJAETCS CBE JKasi
nuTaTeNbHas cpea U o0ecrneunBaeTcsl OTTOK U3 HEro KyJbTypalbHON MKUAKOCTH, COAEpIKa 11 i
KJIETKU U TIPOAYKT bl UX KU3HEAESITEIbHOCTH.

['maBHBIM TIOKA3aTeNe M, XapaKTEPU3y IOIIUM HEMTPEPHIBHOE KYJIbTHBUPOBAHUE, SIBIISICTCS
CKOpOCTh HpOTOKa cpenpl. OHa omnpenensercss KOJIMYECTBOM CpEIbl, IOCTyNa e W B
OMOpeakTop 3a EUHUILY BPEMEHH.
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He mocpencTBeHHO C 3THUM IMOKa3aTele M CBsi3aHAa CKOPOCTb WIU KO3 (puumeHT
pa3basieHus cpenbl. JlaHHBIN OKa3aTeNb ONpeaenseT o0 00be Ma KUAKOCTU B (hepMeHTepe,
3aMEHsIC MY [0 Ha CBE JKYIO NMUTATEIbHYIO cpeAy 3a 1 wac. B ctabunu3upoBaHHON TPOTOYHOU
KYJIBTYpPE yaAeJIbHasi CKOPOCTh POCTa MOIMYJISIIMYA PaBHA CKOPOCTU pa3z0aBIICHUS CPEJIbl.

Oc HOBHBIM NPUHLHUIIOM HEMPEPHIBHBIX MPOLECCOB SABISETCS TOYHOE COOJ I0OJCHUE
paBHOBECHSI MeE Ky MPUPOCTOM OMOMACC bl BCJCICTBUE JICTCHHS KJIETOK UM MX YOBUIb 0 B
pe3ynbTaTe pa30aBiIeHUs COACPHKUMOTO CBEXKEH Cpeou.

He npepsiBHOE KyJIbTUBHPOBAHUE MOXKET OCY IIECTBIATHCS B pPE )KMME X€ MOCTara M
TypOMaOCTaTa — 3TH CHUCTEMBI MOJIYYWUIM HAa3BaHUE TOMOTEHHBIE CHCTE Mbl HJEAIbHOTO CME
HICHUSI.

Xe moc ma m ipeacTaBisieT codoi pepMeHTep, Kyaa ¢ MOCTOSTHHOM CKOPOCTh 0 TIOCTYIAeT
MUTATEIbHAs CPEela U M3 KOTOPOTO C TAKOM K€ CKOPOCTh IO MPOUCXOAUT OTTOK KYJIbTYPHI.
OO0 pIYHO MUTATENBHAS CPE/IA COJIEP KUT B U30BITKE BCE KOMIIOHEHT bl 32 UCKJI FOUEHHUE M KaKOTro-
1100 0JTHOTO, HAPUMEp, UICTOUHUKA a30Ta, yriaepoa, pocdopa, Maruusi, BATAMUHOB U T. II.,
KOTODPBIi BBIMOJIHACT  Poiib (hakTopa, OrPaHUYKBA IOIIETO POCT KICTOK ( TUMHUTHPY FOIIHH
dakrop). Jlumutupyrouwmit pakTop, B CBOIO 04epe/ib, PETyIUPYETCs U3 MEHEHHUEM CKOPOCTH O
npoToka cpenpl. [Ipu yBenrmueHur CKOPOCTH MTPOTOKA CPEJIbI POCT MPUOINKACTCS K MAKCUMY MY,
a C YMEHb IlIe HUeM CKOPOCTH IPOTOKA OTPAHUYUBAETCS MOCTYIUIEHHE CyOCTpaTa U poOCT
KYJIBTYPBI 3aMEJIJISICTCS.

YceroitunBoe COCTOSIHUE XE€MOCTaTHOM KyJIbTYypbl HEBO3 MO KHO IPH MAaKCHUMAaJbHOMN
CKOPOCTH pocTa. ITO OOBSACHSAETCS TEM, YTO MaJIeil Iiee YBEIUYEHUE CKOPOCTU MPOTOKA CPEbl
COTMPOBOXKAAETCA BBIMBIBAHUE M KYJIbTYpbl. UTOOBI OTpaHUYHUTH CKOPOCTH POCTa KYJIBTYpHI B
X€ MOCTaTe 3aJaeTcs HE TOJIbKO XKejlae Mas CKOPOCTh IPOTOKa Cpeibl, HO U KOHLEHTpaLus
KOMITOHEHTOB MMUTaHUs, KOTOpas OTPaHUYUBAET KOJMYECTBO BbIpacTa folie i ouomacc bl. B aTux
YCIIOBHUSAX CKOPOCTh POCTA MOMYJISIIIMM MEHB IIIe MAKCUMAIBHON BEJIMYUHBI M XEMOCTAT paboTaeT
KaK yCTOMYMBas CaMOPETYJIHUPY IOIIAsICS CUCTEMA.

B 3aBucuMOCTH OT MOCTaBICHHOW 1€ X€ MOCTATHOE KYJIbTHUBHPOBAHHE MO KHO
MIPOBOAMTH B OAHOM (PepMEHTEPE — OJHOCTATUIHBIN TIPOIECC, WM B HECKOIBKUX (pepMeHTepax
— MHOTOCTaJIMAHBINA MPOLECC.

B nOpOMBIIUIEHHOCTH OAHOCTAIUMHBIA TPOLECC MPUMEHSETCS i TOJy4YeHUs
MUKPOOHOM Macc bl HJIM TTPOJIYKTa, KHHETUKA HAKOTUICHHUSI KOTOPOTO, TTOBTOPSIET KPUBY IO pOCTa
O6romacc bI( HarpuMep, OeoK).

[IpuMeHeHre MHOTOCTAUIHHON CHCTEMBI MO3BOJISIET MOJYUYUTh KYJIbTYpPY MpPH JI F000M
CKOPOCTH pOCTa, HauWHasi OT UCXOAHOMN CTaJIUU 0 JTOTapu(PMUUECKON U CTallMOHAPHOHN (a3 Bl.
3T OT c1oco0 KyJIbTUBUPOBAHUS UCIIOJB3YETCS AJIs MOJTYYEHHS] MOJIOYHOM KHUCIIOT bl, ITyTa MaTa
Y 3TUJIOBOTO CIIUPTA.

Ipu mypouooc ma muo m B bipa LIUBAaHUU B OMOpEAKTOpE MOIEPKUBAETCS TOCTOSTHHBIN
ypOBeHb Ouomacc bI, KOTOPBIH MO ONTHYECKOW TIUIOTHOCTH KYIBTYphl PETUCTPUPYETCS
CIeNUaIbHBIM TPUOOPOM, CHAOKEHHBIM (hoTO3Ie MEHTOM ( (hoToannekTpokoIopumeTpom). Kak
TOJIEKO YPOBEHb OMOMACC bl IOJJHUMAETCS BBIIIE 33JJaHHOTO, CUTHAT (DOTO3JI€ MEHTA MPUBOJUT B
JefiCTBHE Hacoc, MOJAIOUIMIl MUTaTeNbHY 10 cpeny. HeoOXonuMmelil ypoBeHb KHUAKOCTH B
anmnapaTte MOJJEp JKUBAETCS NpPH MOMO UM CHEIUAJIbHOTO CIMBHOTO YCTpoWcTBa. Takum
00pa3oM, CKOpOCTb HAKOIJIEHHS OMOMAacC bl YIPaBJIIET CKOPOCTh (0 MPUTOKA MUTATEIbHOM
cpeasl. Poct Mukpoopranms MoB B TypOMAOCTaTe OCy IIECTBiIAETCS Oe3 BHE UIHEro
aumuTHpoBaHus. [Ipu 3ToM ckopocTh pocta mpubnukaeTcst K MakcuManbHOU. TypOugocrat Mo
XKeT paboTaTh OYEHB JJOITO, HO C TCYCHUEMBPE MEHHU KJIETKH MOCTENEHHO MPUIUNa 10T K (oTod71e
MEHTY, KpPOM€ TOT0, CO3/1ae€TCsl OMMAaCHOCTh MHGUIMpoBaHus. B ToMm u npyrom ciyyae tpedyercs
OCTaHOBKa PEaKTOpa.
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IIpeumy wecmea HenpepviBHO2O KYIbMUBUPOBAHUSL NEPEO NEPUOOULECKUM.

1 MomyJjianuda KJICTOK IIOCTOAHHO IMOAACPIKUBACTCA B 3aJaHHOM (1)1/13 HNOJIOTUYECCKOM
COCTOSIHHH,

2 BO3 MO XHOCTb NOHMIKCHHA pacxoJa KJIICTOK, €CJIW OHU HC SABJIA IOTCA LCIICBLIMU
NPOJYKTaMH, a BBICTYIAIOT B Ka4eCTBE OMOKATaIN3aTOPOB,

3. B MEpPHOAMYECKOM TpOIecce KIETKU BhIOpAC BIBAIOTCS WM CKapMIIMBA IOTCS CKOTY.
[Ipu HenpepbIBHOM KYJIBTUBUPOBAHHHM BO3 MOXE H PEIHMKIMHT KICTOYHOH KYyJIbTYPHI HIIU
COXPaHECHHE €€ B PEAKTOPE B UMMOOMIH30BAHHOM COCTOSTHUU. [Ipy 7TOM MPOUCXOIUT YaCTHUHAS
WJIX TIOJTHASI TIOTEPs MTOJIBMYKHOCTH KIIETOK, 33 CYET aJCOpOIMH X Ha TBEPJOM HOCHUTEIE, JINOO
3a CUCT BKJIOYUYCHUA UX B HOJIPIMCpHBIﬁ MaTpHUKC.

NMMOOMIM30BaHHBIE KJIETKH HAaXOJISTCS B PEAKTOPE B BHUJC HEMOIBM)KHOTO CIIOS
Katanmzaropa. CBe XKy 10, MUTATEIbHY 0 CPely M0/1a I0T B BEPXHIOIO YaCTh PEAKTOpa, a CHU3Y
B BITEKACT JKUIKOCTh, KOTOpash COJCPKUT MHUKPOOHBIE METAa0OIMT Bl — TaKOH CIOCO0
KYJIbTUBUPOBAHHA HA3 bIBACTCA HCIIPCPBIBHBIM TBCpIIO(ba?:HBIM KYJbTHUBUPOBAHUCM.

He 0oc ma mkom nenps mo2o me mooa Ky/ib MUSUpOBaHUsL SIBISIETCS TO, YTO KOHLIEHTPALUS
IEJIEBOTO MPOJYKTA B KYJbTYpPaJIbHOW KHIKOCTH HIIKE, YeM IPHU TEPUOIHUECKOM crocole,
no3ToMy Tpelyercss Oojiee MO IIHOE OOOpYAOBaHHWE JJis BBIACIICHUS 1I€JIEBOTO IMPOIYKTA.
Ha npumep, B citydae moJy4eHHss aHTUOMOTHKOB MJIM OMOXMMHUYECKHX MPENapaToB CTOUMOCTh
MMPONU3BOACTBA MPAKTUYCCKU IOJHOCTb IO OIPCACIIACTCA CTOMMOCTL O BBIACJICHUSA LCJICB bIX
HPOJTyKTOB.

4. Hajigute COOTBETCTBHE:

I'pynmnsbl MeTO10B e3MHTErpaluu MeTonsl
1. ®usnueckue A. YiabTpasByk
2. XumMmuveckue b. IIpumenenue ¢epmeHTOB,

pa3py 1ia IIUX KJIETOYHYIOCTEHKY

B. lekommnpeccust

I'. Pa3py mie Hue T0J1y0J10M

. OxcTpyaupoBaHHMe  KJIETOK noJ
BbICOKUM /IaBJICHHE M

E. Pa3py mieHue nerepreHramu

®us nueckue — A, B, I
Xumuuckue - b, I', E

5 /JlaliTe KpaTKy 10 XapaKTepPUCTUKY MOBEPXHOCTHO MYy H TJIyOMHHOMY MeTOAa M
KYJbTHBHPOBAHUS MHUKpOOpraHus MoB. Kakod m3 MeToa0B TexXHUYeCcKH OoJiee
COBep IIe HEH - MOBEPXHOCTHBIN WM ITyOMHHBII, oYemMy?

Tlosepxnoc mu viti me moo Ky musuposanus. KyabTypa pacTeT Ha HOBEPXHOCTH TBEPIOH
YBJIa )KHEHHOM MUTATEIbHON CPEJIBI.

[Ipu moBEepXHOCTHOM KYJIbTUBUPOBAHUU KJIETOK BBICOK PUCK MHUIMpoBaHUs. Bo u3de
»aHUe OOBIYHO HA OJHOM 3aBOJIE€ POBOJAT (hePMEHTAIIM 0 TOJIBKO OHOTO MPOAYKTA U 100aBIIs
I0T cyOcTpaT B CyXOM WM CyCIIeHIupoBaHHOM Buzae. HemocraTkoM MeTtona sBIsieTCS
HE00X0IMMOCTh 00JIb KX TUIOIIAEH Il BhIpa IIMBAHUS.

I'maBHOE mpenMy INECTBO IOBEPXHOCTHOTO MeToja - Oojee BBICOKass KOHEYHas
KOHIEHTpalUsl KOHEYHOIro MPOAYKTa Ha €IWHUILy Macc bl cpebl. [IoBepXHOCTHBIE KYIBTYpPBI
MO JKHO OBICTPO M JIETKO BBICY WIMTh, MX JIETKO IE€PEBECTH B TOBAapHY 10 (opmy u
TPAHCIOPTUPOBATb.

© ®PIreOY BO «Henl'V»



DOoHJT OLICHOYHBIX CPEACTB MPOMEKYTOUHOM aTTeCTaluy 1o JUCLHUIIIMHE «BBeneHne B 0MOTEXHOJIOTH F0%» 10 CTp.12
Hanpasneanto noaroroku 06.03.01 buonorus ®T'BOY BO «Yenl'Y»

Iybunn viii me moo Kynibmueuposanus 3aKil 10YaeTcs B BbIpa MIMBAaHUU MUKPOOPTaHU3 MOB
B KUJKOM MuTaTesIbHOM cpeie. OH TeXHUUeCKH 0oJiee COBEp IIEHEH, YeM MOBEPXHOCTHBIN, Tak
KaK JIETKO MOJIIAeTCsl MEXaHW3aluu 1 aBToMatu3anuu. [Ipenmymecrna:

1 meHb mas TpyJ0EMKOCTD

2. MeHb e 3aHMMaeMble TUIOMIAIU U PUCK HHPUIIMPOBAHUS

3. GoJiee BHICOKHI BBIXO (PEPMEHTOB, UCXOSI U3 BECa CyXOW OMOMAaCCHI.

[Tpu rryOMHHOM KyJbTUBHUPOBAHWHU KJIETKH 3a CUYET MEpe Me IIUBa IOMIMX YCTPOHCTB
pPaBHOMEPHO pacIpe/ieneHbl 1o 00be My pepMEeHTEpa U B Ka /1 bIii MOMEHT BPE MEHU HaXOJASTCA
B OJMHAKOB BIX YCIIOBHSX, 3a CUET YEro YCTPAHSETCS «TOJIOJHAS 30Ha» BOKPYI MUKPOOHON
KJICTKH.

6. [asi pe me Husl MPo6JieM peHTa0eJIbLHOCTH MPOU3 BOJACTBA, €ro IKOJOTMYHOCTH,
ynpapJjisie MOCTH NPOW3 BOJACTBEHHbBIM MPOLECCOM, IOB billle HUS KayecTBa
NoJiy4ae MbIX HPOAYKTOB HMCIHOJb3Y T MMMOOWIM3ALMI0O MHUHKPOOPTraHU3 MOB M
PACTUTENbHBIX KJIETOK MM UX ¢epme HTOB. ONU MIUTE CYTh METOAA. YKa KUTe
npeuMy 1eCcTBA 3TOr0 MeTo/Aa.

C uesnp 10 Haubolsiee BHITOAHOIO IMPUMEHEHUSI B OMOTEXHOJIOIMH KJIETOK MUKPOOPTaHU3
MOB, PaCT€HUH U KUBOTHBIX IIMPOKO HUCIIOJIb3YETCS TEXHOJIOIHS 3aKpEIVICHUs KIETOK Ha WU B
HEpacTBOPUMOM HocuTene — uMMoOmnu3anusa. OIHUM U3 METOJ0B MMMOOWIM3ALUU KJIETOK
ABJIIETCS BKJI FOUEHUE UX B [TOJIUMEPHBIE I'elid. ['eslb — 3TO Takoe COCTOSIHUE CUCTEMBI ITOJIUMEDP
— pacTBOPUTEIb, KOTJa MAKPOMOJIEKYJIbI [TOJINMEPA COEUHEHBI B IIPOCTPAHCTBEHHYIO CETKY IPU
IIOMO 1Y JOCTaTOYHO YCTOWYUB bIX CBsi3ed. UTOOBI MOJYyYUTh I'ellb C BKJI IOUYEHHBIMU B HETO
KJIeTKa MM, HEOOXOJMMO CYCHEHIMpOBaTh OMoMaccy B pacTBope reieoOpasoBaTesiell U 3aTeM
CO3/aTh YCJIOBUS IIEPEX0/a CUCTEMBI B CTYIEHOO0pa3HOE cocTosiHuE. B pe3ynbrare KiIeTku okas
BIBA IOTCSL OKPY>KEHHBIMU IIPOCTPAHCTBEHHOW CETKOM HaOyX IIEro ¢ MUTOr0 XUMHUYECKUMH WIH
¢u3 nyecKuMHU CBSI3AMU NoauMmepa. Uepe3 3Ty CeTKy K KIeTKaM INPOUCXOASAT MOCTYIJICHUE
cyOCTpaToB U3 BHE ILIHEH Cpe/bl U OTBOJ, METAOOJIUTOB.

JUis mMMOOMIIM3alMK KJIETOK Ya IlI€ HCHOJb3y IOTCS IOJUcaxapujabl: arap- arap,
KapparvHaH, ajblMHaThl W T. 1. brnarogaps Haauuud 10 B TUAPOQWIBHBIX MOJEKyJIax
MOJIMCaXapuA0B OOJIb MIEr0 YUCIIa AIEKTPOHOJOHOPHBIX U 3JIEKTPOHHOAKIIENITOPHBIX TPYII AJIs
TUX COCIWHEHUH OCHOBHBIM THIIOM M€ >KMOJIEKYJISIPHBIX HEKOBAJIEHTHBIX KOHTAKTOB,
OTBETCTBEHHBIX 32 (POPMHUPOBAHME Y3JIOB CETKU Ielisl, ABIJISETCS BOAOPOJHOE CBSI3 bIBAHHE U B

MEHb I1IeH CTeTneHH — THAPO(OOHBIE U TUCTIEPCUOHHBIC B3aMOICHCTBUS.
Meronst uumoﬁmn::amm dbepMEHTOB

Y Y

Ouawfccxnc XuMHUuecKHe
Ascopbums BxmioueHue Hukancynu- BxioueHue KosanecHTHOE
B rejib poBaHue B JIMIIOCOMBI CBS3LIBAHME
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7. Ka kue MUKPOOpPraHu3 Mbl HCI0JIb3Y IOTCH B Ka4eCTBE NPOAYLEHTOB NPUIIOJY4YeHUH
TeHHOMHKe HepHOro uHcyauHa? Iloye my depMe HTAIIMOHH ble cpel bl T0JLKH bl
COJIePKATH JIAKTO3Y U rajaKkTo3y?

B 1980 r nmarckas xommanust «HoBo mHAacTpu» paspaboraiga METOI MpeBpa Ie HUS
MHCYJIMHA CBUHBY B MHCYJIMH YeoBeKka myTém 3ame mie Hust 30-ro ocraTka ajnanuHa B B nenu Ha
ocTaTok TpeoHuHa. Ho i monydenus 1 kujgorpaMMa HHCYJIUHA TPEeOOBAIOCh 35 T bICSY rOJIOB
cBUHEH (To0Bast MOTPEOHOCTh B MHCYJIMHE — | TOHHA TIpemapara).

B nauane 80- x rogoB 20 Beka ObuT pa3paboTaH OMOCHHTETHYECKUN METO/I MOTyUCHUS
uHCyarHa. OH OCHOBaH Ha MPUMEHEHUH PEKOMOUHAHT bIX MUKPOOPTaHU3MOB.

Tpebosanus, npeovasiiemvle K MUKPOOP2AHUSMAM, 6 KOMOPbLE GHOCSIM 4y HCEPOOHbLE
2EHbl:

1 Meraboi13 M MUKPOOPIaHU3 Ma JOKEH OBITh XOPOIIO U3YYEH.

2. MuKpOOpraHus3 Mbl JOJDKHBI ObITh HE MTATOT€HHBI.

3. Mukpoopranus Mbl JOJDKHBI XOPOIIO M MHTEHCHUBHO Pa3MHOXKATHCS B YCIOBHIX
dbepmenTepa.

4. XKe narenpHo0, YTOOBI MUKPOOPIaHU3 M ObLI CIIOCOOEH BBIJENATH CEKPETUPYE MBI UM
qy ®KEPOAHBIN OENIOK B CpeAy. ITO MOKHO JOCTUYD, €CJIH BBECTH B KJIETKY PELIUIIUECHTATeH,
KOTOpBIM CHUHTE3UPYET  pPEKOMOMHAHTHBIM O€JIOK C JOMOJIHUTENbHONM AMHHOKHCIOTHOM
MOCIIEAOBATEIbHOCTE IO, COCTOSIIIMNA U3  TUAPOPOOHBIX  aMHHOKHUCIOT.  ['mapodoOHbie
a MHHOKHCJIOT bI TEPEHOCST OJIOK B JIUMUIHY IO MEMOpPaHy, B KOTOPOM C TIOMO I F0 CUTHAIBHBIX
npotea3 TuapodoOHast MOCIeA0BaTENbHOCTh OT HICTUIAETCS M 00pa3zyeTcss HY)KHBIN 1IeNeBOi
NPOJIYKT, BBIXOJS IIIUH B CPELy.

5. Knetouynas creHka MUKPOOPraHU3 Ma JI0JDKHA ObITh MPOHUIIAEMA AJIs TUTa3MUI.

[TosTOMY B KauecTBe MPOAYIIEHTOB PEKOMOMHAHTHBIX OEITKOB Ya 1€ BCETO UCTIOJIB3YIOT
Escherichia coli, Bacillus subtilis u Saccharomyces cerevisie.

Ilpasuna 6ezonacrnoc mu npu pabome ¢ peKOMOUHAH MH BIMU MUKPOOPLAHUSMAMU.

1 Cucremsl B pIOpoca OCHa Ia I0TCS (UIBTPA MU, 33JepXKUBA IOMUMH MUKpPOOHBIE
KJIETKH.

2 Tlocne 3aBep LIEHMS MpoLEcca MTPOU3BOIUTCS CTEpPUIM3alMs 000pyIOBaHHUSA, HO HE
JIOJDKHO OBITH KOPPO3UH MaTEpPHATIOB, M3 KOTOPBIX M3TOTOBIIEHO 00OPYIOBaHUE.

3. Kak npaBuio, B KJIE€TKy IpOAYyLIEHTa BCTaBisieTcsl reHeTuyeckuit ne ¢exr. Ilyre m
JeNeIA M30UpaTeIbHO YA 0T T€HBI, MPOIYIUPYIONIHE KaKylo JIMOO a MHHOKHCIIOTY WA
dbepMeHT, CHHTE3UpY IOMUK BUTa MUH ( IUMUTHpYIOHIHHA (akTop). TakuM crmocobomM MO KHO
KOHTPOJIMPOBATH BHIPAOOTKY IIETIEBOTO MPOIYKTA.

Cxe ma nonyuenus peKOMOUHAH MHO20 UHCYIUHA, OCHOBAHHAS HA DPA30eIbHOM OUOCUH
me3ze 08yx ezo yeneu (pupma Eli Lilli, CLIIA):

1 TIlyre M XHMHYECKOTO CHHTE€3a cO37a IOT CHHTETHYECKHE Te€Hbl —
MOCJIEI0BATENbHOCTH HYKJIEOTHI0B, KOTOpBIE KOIUpY 10T oOpa3zoBanue Au B neneil. Kka »xnoit
MOCJIEI0BATEIbHOCTH MPHUCOEANHS 0T TPUILIET, COOTBETCTBY IOLINI METHOHHMHY (CBs3yrolee
3BEHO) U HYKJICOTHJIaM TeHa HHAYIHOeTsHOTO hepMeHTa OeTaraiakTo3u/a3 bi( MHIyIHOeTbHbIN
(bepMeHT CUHTE3UPYETCs TOJIBKO MPU HAJTMYUH B cpefie cyOcTpaTa).

2 Ka>xaplil U3 CHHTETHYECKUX T€HOB BBOST B TUTa3MUBI(B OJHY IUTa3MHTY BBOJIST
I'eH, CHHTE3UPYIOIIMH 1IeTlb A, B IPYT'YIO IUIa3MUy BBOJIAT I'€H, CHHTE3UPYIOIIUHI Lienb B).

3. C oMo 11b 10 KOHB FOTaTHBHOM TJ1a3 MUJT bI TIJTa3 MU/IHBIE BEKTOPHI, OTBETCTBEHHBIE 32
CHHTE3 IIeNiel MHCYJIMHA, BBOJAT B JIBE pa3Hble KynbTypbl Escherichia coli.

4. Kymstypsi Escheri chi a coli mome mia rot B pepmentep. [TutatensHas cpeaa 10mkHa
coJiepKaTh M30BITOYHOE KOJIMYECTBO rajakTo3pl. ['amakTo3a uHIynupyer  oOpa3oBaHHE
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¢depmenta Oeraranmakro3mnaas bl. beraramakTo3ujgaza mmeeT o0 MK HPOMOTOP C LEMs MU
WHCYJIMHA, IOATOMY HAJIMYKE B CPEJie TalaKTo3 bl 00SCIIEYMBACT aKTUBHY KO PEIUIMKAIIUIO I1J1a3
MU/ ¥ CHHTE3 OOJIBIIOT O KOJMYECTBA LIeNei HHCYIHHA.

5 buomaccy KJeToK OTAENs I0T OT CPEebl C MOMO Il 0 HEHTPU(YT UPOBAHUS, KICTKH
JM3UPYIOT, BBIIENS 10T AU B 1ienu, KoTopble CBsI3aHbI C OeTaraakTo31/1a30i.

6. Ot memuienne A u B-nemneit ot ¢gepmMeHTa mpOM3BOAAT C MOMO LIb 10 OpoMIIMaHa
( Br CN). IIpou3BOAsST OYKMCTKY MOJYYCHHBIX IEMEH ¢ MOMO Ib 10 adGUHHOM Xpomarorpa (huu.
OcTaTky IUCTEHHA B IIETISIX OKHUCIIS I0T ¢ 00pa30BaHUEM AUCYIb (PUAHBIX MOCTUKOB H ITOJIy4a FOT
UHCYJIUH.

WHCynuH, MONyYeHHBIH 3TUM MyTe M, SIBJISETCS YEOBEYECKUM WHCYIMHOM IO CBOEH
cTpyktype. IlpuMeHeHne coBpe MEHHBIX METOJIOB OYHCTKH MCKJ FOUAeT HAIWYKE B MHCYJIMHE
9HJIOTOKCHUHOB ¥ MMUPOT€HHBIX MPHUMECEH.

8 B kadecTBe NMPOAYLHEHTAa PEKOMOMHAHTHOIO Y€J10BeYeCKOr0 HHCYJINHA HCIO0JIb3Y 0T
TaK’Ke MeKapcKue Apo:x:ku Saccharo myces cerevi si ae, Kakumu npeumy mecrsa Mu
OHH 00Ja1a 0T mepel APYIMMH W3YYeHHBIMM W KYJbTHBHPYe MbIMH B
NMPOMBIIIJIEHHOM Mac ITade MUKPOOPTraHu3 MaMu?

1 JlocTomHCTBa EKapCKUX APOXKKEHN Kak IPOAYLEHTa PEKOMOMHAHTHBIX OEJIKOB:
HENaTOrCHHBI MUKPOOPraHU3 M,

HAJIMYUE MO IITHOM T€HETUYECKOM CUCTEMBI, CIOCOOHON K KCIIPECCHH

JYKapUOTUYECKHUX U MPOKAPUOTHYECKUX T'€HOB;

CIOCOOHOCTH K NOCTTpaHCIAMOHHON Moaudukanuu PHK (crinaiicunry);

CHOCOOHOCTh MIMKO3UIMPOBAThH OEJIKH.

2 BHOTEeXHOIOrNYeCKOe IPOU3BOICTBO HHCYIHMHA 110 TexHonoruu Gpupmbl NOVO ( danus).

3. Ilpenapatsl pupmsl «Hoo Hopauck» noctynator Ha ¢gapmManeBTUYECKUH PHIHOK O]
Pa3IM4YHBIMU HA3BAHUSMHU B 3aBUCHMOCTH OT IIPOJIOJI KUTEIbHOCTHU JieicTBusA: AkTpanug HM-
MHCYJIMH pacTBOPUMBIH yenoBeueckuii kopoTkoro aeiictsus, [Iporopan HM - uzodan-
WHCYJIMH CPEIHEN ITPOI0JI KUTEIbHOCTH AeicTBUA, MoHoTapy HM- cycnensus cpennen
IPOJI0JI )KUTEIBLHOCTH JAeHCcTBUS, coaeprka mast 30% a mopproro u 70 % kpucTtamuimyeckoro
LWHK- UHCYJIMHA, YibTpatapa HM- cycneHs3us nuHK- MHCYJIMHA JUIMTEIBHOIO ACUCTBUSA,
AxTtpa ¢pan HM- npenapar asyx¢a3z Horo neictsust, coaepxa mmii cmech 30 % pactBopuMoro u
70 % u3odan- MHCYIHHA.

9. IlpupoaHblii mWTa MM MHKPOOPraHM3 MOB B OTJIM4YHMEe OT NPOMBILLIE HHOIO
npoayuenta Manod pge krueH. C momMo mb 10 KAKMX METOA0B MO *KHO MOJYYUTh
NMPOMBIILIE HHbIH IITAMM MUKPOOPTaHHU3 MOB, MX KPaTKasi XapaKTepucTuKa?

I1oB bitIe HUE MPOIYKTUBHOCTH OMO0OBEKTA CBOAUTCS K METO/Ia M CENIEKIIMH, MyTareHe3a
¥ TIPe00pa30BaHMSIM C TIOMO IIb FO KJIIETOYHON HHKESHEPHH.

Cenekuus 6M000bEKTa MpeJICTaBIsAET cO00M MOUCK MPUPOJIHBIX (OpPM, KOTOphIE 001a1a
0T KakuMH- JTUOO TIOJNE3HBIMU [JIi YeJIOBEKa CBOWMCTBA MU JajbHEH IIee €ro CoBep
IIEHCTBOBAHHUE U CO3/[aHNE HA €r0 OCHOBE MPOMBIIUICHHBIX IITAMMOB.

CoBpeMeHHas CeNeKIHs OCHOBaHA Ha BBIJICIICHUH KIIOHOBBIX KYJIBTYP.

KioH — 3TO reHeTWyeckw OJHOPOJHOE IMOTOMCTBO OJIHOW KJIETKH (9TO KOJOHUS, B
BIPOC TSt M3 OJHOW KJIeTKM). KIIOHOBast KybTypa, UMe FoIasi HaCJIeACTBEHHY 10 OJTHOPOTHOCTH,
Ha3 BIBAETCS IITAMMO M.

Ca MBIM TIEpBBIM H TIPOCTHIM CIIOCOOOM COBEp III€ HCTBOBAaHUS MHUKPOOPTaHU3 MOB
SBIISIETCS MHOTOCTYIIEHYATas! CeEeKIIHSL.
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Ilo BbIpa >KEHHOCTH MOYTH JI FOOOr0 MpHU3 Haka KJIETKHM B MUKPOOHON MOMYJISALMU
COCTaBJI 10T BapUALIMOHHBIN psil. Boab MIMHCTBO KIETOK MME 0T CPEHIOI0 B bIPA K€ HHOCTb
npu3Haka. OTKIOHEHHS «+» H «—» OT CPETHET0 3HAUCHUS BCTPEYa I0TCA B TOMYJISIIIMH TEM Pe K€,
yeM 00JIb 1l1e BeJTMUYMHA OTKJIOHEHHUS B JII00Y F0 CTOPOHY.

Ile poHauanbHbIM, caMblii IPOCTOM MOAXOJ K COBEp IIEHCTBOBAHU 0 OMOO0OBEKTA 3aKII
104aJicsi B 0TOOpe OTKIIOHEHUH «+» ( mpeamnoiarasi, YT0 UMEHHO 3TH OTKIOHEHHSI COOTBETCTBY
IOT MHTEepecaM MPOU3BOJCTBA). B HOBOM KIIOHE MOIYYEHHOM M3 KJIETKH C OTKJIOHEHHEM «1»
BHOBb IIPOBOJAMJICS OTOOp MO TOMYy ke mnpuHuuny. OpHako Takas Ipoueaypa Ipu ee
HEOJHOKPaTHOM IOBTOPEHHUHU JIOBOJIBHO OBICTPO TepsieT 3(h(hEKTUBHOCTD, T. €. OTKIOHEHUS «+»
CTaHOBSITCS B HOB BIX KJIIOHaX BCE MEHb IlI€ M MEHb € MO BEIMYMHE, T. K. Yy MHOTHX
MHKpPOOPIaHU3 MOB Cy IIECTBYET CHCTE Ma penapaiyy Wi Bo3Bpara - oOpaTHas MyTalus WU
BO3BPAT K UCXOJTHOMY JTUKOMY IITaMMY.

CrioHTaHHBIE MyTallMM BCTpedYa IOTCSA, KaK IPaBUIO, JOBOJIHO peako. Pa3 Opoc mo
CTENEHHU BbIPA KEHHOCTH IIPU3 HAKOB OOBIYHO HeBesluK. I[lo3ToMy MeToa MHOrocTyneHyaToi
CEJICKIIUU JTUTEJICH U HU3KO (P (HEKTUBEH.

Bbosiee nelicTBEHHBIM SABISIETCS METOJ] IPEABAPUTEIILHOTO MyTareHe3a 1 Mocieayomle i
CEJICKIIHH.

MyrtareHe3 ocy MIeCTBiIsieTcs MpH 00paboTke OuooObekTa (U3 HMUYECKUMHU WU
XUMHYECKIMH MyTareHamMu. MEXaHHM3 M aKTHBHOCTH KaK (pM3 MYECKUX, TAK M XUMHUYECKUX
MYTareHoOB CBS3aH C UX HENocpeaACcTBeHHbIM JeiicTBrueM Ha JIHK.

1 Xumuueckue MyTareHsbl:

a) HUTPO3OTYaHUJIMH — AJIKUIUPYET OCHOBAHUS B PEIUIMKATUBHOW BUIIKE, BbI3 bIBACT
MYTAIIMH 110 TUITY TPAHCBEPCUH, TPAH3 UIUH U JeTIenH, 0) HUTPO30METUIMOYEBHHA — BBI3 HIBACT
TPAHCBEPCUIO, B) AKPUAMHOB ble KPAaCUTENIH (aKPUIMHOB blil OpaHKEB blil) — IPUBOJIUT K BCTABKE
JPyroro TreHa Me Iy OCHOBaHHS MH, T') HEKOTOpPbIE MPOTHBOOITYXOJEB bl AHTUOMOTHKH,
KoTopsble B orcst JJHK-TponHbiMu arenTamu.

2 ®u3 wyeckue MyrtareHel: a) Y®- obOmydeHue, mpu 3TOM 00pa3zy IOT € JUMEPHI
NUPUAMHOB bIX OCHOBAHUHM, UAYT MyTallMH 10 TUIY TPaH3 ULUU U TpaHCBepcHU. M3 MeHseTcs
MOPSAJIOK CUUT bIBAaHUS T€HOB HA YPOBHE TPAHCIIALINU, O) pEHTIT€HOBCKOE 00JIyueHuE, B) ObICTphIE
HEUTPOHBI, T) g-JIy4H, 1) YIbTPa3BYK.

OCHOBHOE YCIIOBHE - TIOBPEKCHUS HE JOJDKHBI IIPHBOUTH K JIETATLHOMY HCXOITY.

Takum oGpa3zom, mocie o0paboTku OMo0OBeKTa MyTareHa Mu ( QU3 WYECKUMHU WIIH
XUMUYECKUMHM ) uX BozjaeicTeue Ha JIHK nmpuBoguT k uactomy HaciencTBEHHOMY M3 MEHEHU 10
y’Ke Ha ypoBHE (peHOTHMNA (T€X UIIM UHBIX €0 CBOWCTB).

Crnenyronie i 3amaueit siBisieTcs OTOOp M OIIEHKAa HMMEHHO HYXKHBIX OHOTEXHOJIOTY
myTanuid. [{ng ux BeIsiBIeHUS 00pabOTaHHYIO KYJIbTYPY BbICEMBA IOT Ha TBEPJIble MUTATEIbHBIC
Cpebl pa3HBIX COCTAaBOB, JI0 OOpa30BaHMS OTIENBHBIX KOJOHHH. 3aTeM Ka KOy 0 KOJOHHIO
nepecerBa 10T U MOIYYEHHY 10 KyIbTypy ( KJIOH) MPOBEps IOT 10 T€M WM UHBIM MPU3HAKaM B
CpPaBHEHUU C UCXOJHOM.

1T a MMBI MUKPOOPTaHU3MOB, IOJIy4YeHHbIE TyTeM MyTareHe3a, KpaiiHe HecTaOUIIbHBI
BCJIE/ICTBHE TOTO, YTO MHOTOUYHCIICHHBIE ICKYCCTBEHHBIE M3 MEHEHHUS B TEHOME KJIETOK IITa MMa
ca MM 110 ce0e JJ1s1 KHU3HECTTIOCOOHOCTH 3THX KJIETOK MOJIOKUTENILHOTO 3HAYEHUS HE UME FOT.
[TosTOMY MyTaHTHBIE IITAMMBI TPEOYIOT ITOCTOSTHHOTO KOHTPOJIS TIPU XPaHSHUH.

Knerounass unxeHepus - 3To TexHuka obmeHa ¢par menta mu JIHK, ygactkamu
XPOMOCOM Yy MPOKAPHOT U JI 100 BIMH XpOMOCOMa MH Y DYKapHOT, HE3aBUCUMO OT YAaJICHHOCTH
OpraHu3 MOB B 3BOJI FOIIMOHHOM ILIaHE.

B ciyuae k1eTouHOM MHKE HEPUHU HET BUIOB bIX M POJIOB bIX 0apbepoB, T. €. B KIETOUYHOU
WH)KEHEPHUH OCY HIECTBIISTIOT 0OMEH FeHETHUECKHM MaTepHajioM Me KTy OpTaHNu3 Ma MU, KOTOpbIE
B OOBIYHBIX YCJIOBHUSX HE BCTYIA IOT B MTOJIOBOM MpoOILIECC.
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Texnuka K1emouHoU UHICeHepuu

TexHuKa KI1€TOYHON HH)XEHEPUN OCHOBaHA Ha TEXHUKE MPOTOIUIACTUPOBAHUSI.

[TpoTorutact — 310 KJIeTKa 0e3 KJIETOYHOW CTEHKH, OKPY)KEHHas IIUTOIIa3 MaTHUECKOU
Me MOpanoi. IIpororuact monyuya 10T, oOpabar bIBasg KIETKYy (epMeHTa MH, KOTOpPbIE
THJIPOJIM3YIOT TOJIMMED bl B KIIETOUYHOU CTEHKE.

C momo 0ib 10 NPOTOIJIACTUPOBAHMSI MOTYyYa IOT TMOpUIHBIC KIETKU, A Iepenadu
CBOWCTBa, KOTOPOE UMEET OAMH OMOOOBEKT — IPYroMy OHOOOBEKTY.

Ha npumep, HeoOxoaumo, uto0sI E. COli BeIpabar biBasia 11e (hasoCIoprHbL, IPOAYLIEHTOM
KOTOPBIX siBisieTcst rpu® Acri moni um chrysogenu m. [1ist 3TOro KJIeTo4YHbIe CTCHKU rprda 1
OakTepuun oOpabdaTbeIBa 10 hepMeHTaMH IS TIOJydeHHs mpoToruiacToB. OCHOBHAs 0COOEHHOCTh
IPOTOILIACTOB — CIOCOOHOCTH K perenepannu. CHHTE3 KJIETOYHOM CTEHKH Y 00pa30oBaB MIMXCS
MPOTOIIACTOB MPAKTHUYECKU HAYMHAETCS cpa3y IOcCle yJaleHHus  pacTBopa (PepMEHTOB,
B bI3BaB IIUX €€ JECTPYKIH 0. sl CTaOMIN3aIMy MPOTOIIACTOB HCIIOJIb3YIOT TUIIEPTOHUYECKUI
pacTtBop caxapo3 bl. ClMsHHE MPOTOIUIACTOB MPOU3BOAAT B CPEAE C MOIUITUIICHTIIUKOIIE M,
KOTOPBIN Hapy LIaeT KIeTouHy o nutoruias My u JJHK nByx mporomnactoB 00beauHs 10TCS. ITOT
MPOLIECC MPOUCXOAUT MOCTEIIEHHO.

[Ipu cnustHUM TONTyYaeTcs MPOTOILIACT C IBYMs HaOOpaMH XPOMOCOM — JMILIOWIHBINA
Habop ( mpu obpazoBanuu rudpuna npoucxoaut pexomOunarus JIHK). [Tonydennsiii rubpus
3aceBa 0T Ha IUIOTHYIO MUTATENbHYIO CPEAy ¢ HEOOXOAMMBIMU KOMITOHEHTA MU JUISI TTPOKAPHOT
U 3yKapHoT. [Ipu 3TOM mpOUCXOIUT BOCCTAHOBIICHUE KIETOYHON 00OIOUKH.

TexHMKa MPOTOIUTACTUPOBAHUS MOXKET AAaTh KaK TOJIO JKUTEIbHBIC TaK U OTPULIATEIILHBIC
BapHaHT bl, T. K. IPH 00pa30BaHUU MPOTOIUIacTa HAOM F01aeTCs SABICHUE aKTHUBAIIMH MOJTYa IIHUX
T'CHOB.

10. U3 BecTHO, YTO MHOrHe IeHHble JIeKAPCTBEHHbIE PACTEeHHS] HeJlb3 1
KyJ1bTHBHpPOBaTh B Poccum m3-3a kimmatmdeckux yciaoBuii. Ilpe a0 :xute Bo3
MO KHOCTH pe IIeHHsl 3TOH NpodJeMbl ¢ IOMO IIb K0 0MOTEXHOJIO0THH.

JUia pacreHuil BO3 MO JKHO KYJIbTHMBHUPOBAaHUE PACTUTEIBHBIX KJIETOK WJIM TKaHEH
pacTeHMsl Ha HCKYCCTBEHHOW MUTATENbHON cpesie B OMopeakTopax.

V¢ nonp3oBaHue AAHHBIX TEXHOJOIMH MOJNy4yeHHss OMOMAcC bl B BHJI€ KaTyCHBIX WIIN
CYCII€H3 HOHHBIX KYJIbTYp UMEET Al IPEUMY 1€ CTB: CTAaHAAPTHOCTh HAKAIJIMBAE MOTO C bIPbS,
B BICOKMHM BBIXOJl AKTMBHOTO Haudaja, BO3 MO JXHOCTb IIPOMBIIUIEHHOTO IIPOU3BOJCTBA
HK30TUYECKHX U MaJIOJIOCTYITHBIX PACTEHUH.

Me To HauUMHAETCs C Ipoliecca MOyYeHUs KYIbTyphl KAJUTYCHOM TKaHU, oOpasytole ics
B MECTE IOBPE KJIEHUSI OpraHoB pacTeHus. Jlyig ycne MIHOTro KyJIbTUBUPOBAaHUS HEOOXOIUMO
YUYUT BIBaTh BIUSHUE (U3 MUECKUX (PAKTOPOB HAa POCT pacTeHHs, Tak U (hU3 MOJIOrMUYecKHe
XapaKTepUCTHKHU Ha YpoBHE ()EHOTUIIA U TEHOTHUIIA.

11 Yro Takoe siBJieHMe TOTUNOTEHTHOCTH? 3HAYEHHE ITOIO SIBJICHHUS ISl MOJTyYeHUs!
OMOTEeXHOJIOIMYECKHX NMPOAYKTOB PACTHTEJIHLHOI0 POUCXOKACHHUA?

TorunorentHocts ( nat. Tot us — Bech, pot entia — cuiIa) — 3TO CBOMCTBO KIIETKH
peann3oBaTh NeHEeTHYecKy (0 MHpopManu 1o, obecreunBa IoUly 10 ee AUPPEepeHIupoBKy U
pa3BUTHE J0 1IeJI0T0 OPraHu3 Ma.

TOTHUITOTEHTHOCTH 1O 00J1a/1a 0T OTUIOIOTBOPEHHBIC SIMIICKIETKH PACTEHUH W )KUBOTHBIX.

HuddepeHurpoBanHble KIETKH KHBOTHBIX HE CIIOCOOHBI K TOTHIIOTEHTHOCTH,

HUCKIIIOYCHHUE COCTABJIA FOT TOJIBKO HEKOTOPBIC KIICTKU KUIICYHOITIOJIOCTHBIX. HaanMep,
COMAaTUYCCKHUEC KIICTKHU TUAPEI 1a 0T HAa4aJl0 HOBOMY OpPraHu3 My.
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VY pacteHuit B mpUPOIHBIX YCIOBUAX (1 N Vi VO) TOTHIIOTEHTHOCTh MOTYT TPOSIBIISITH U
CHelraln3upoBaHHbIC KIETKU. SIpKuil mpuMep - BEreTaTUBHOE pa3 MHO KEHHE MHOTUX PaCTCHHM
JUCTHSIMHU U YEPEHKAMHU.

Ya e Bcero, TOTUIIOTEHTHOCTD y PACTEHUIN pean3yeTcs IIPH 3a )KUBJICHUM paH. B aToM
Clly4ae Ha paHEBOIl MOBEPXHOCTU PACTEHUI B pe3yJbTaTe HEOPraHM30BaHHOH mponudepanun
KJICTOK IIPOUCXOJUT pa3BUTHUE Kasutyca (iar. callus —roscras Koxka, MO30JIb).

Kamnyc cnocobctByeT 3a JKMBIEHHM 10 paH M I[EpBOHAYaIbHO COCTOMT U3
HenuphepeHIMPOBaHHBIX KIETOK, HAYaJI0 KOTOPHIM HAa PaHEBOW MOBEPXHOCTU Ja IOT KIETKH
Ka MOus, (103 MBI, MOJIO/IbIE KJIETKU KCUJIEMbL. BIIOCIIEICTBUH B KaJUTyCEe MO KET UMETh MECTO
BTOpHuHas nuddepeHmanus ¢ 00pa3oBaHHEM CIEIIMATU3UPOBAHHBIX TKAHEH M OPTaHOB.

[Io3TOMy OCHOBHBIM THIIOM KYJIbTUBHPYEMBIX PACTHUTEIBHBIX KJIETOK SIBJISETCS
KaJUIyCHasi KyJbTypa, 3HAUUTENIbHO PE XK€ KYJIbTUBUPY IOT KJIETKH OIIYXOJEB bIX TKaHEH
pacTeHuH.

Jlnist IosTydeHus KyJIbTUBUPYEMBIX KaJUTyCHBIX KJIETOK KyCOYKH ( (par MEHT bl) TKaHEH
pa3IMYHBIX OPraHOB BbIC IIMX PACTEHHH (SKCIUIAHT bI) MOME Ila IOT HAa HCKYCCTBEHHY IO
MUTATEIbHYIO CPeNy.

Krnerku cnenuanus upoBaHHBIX TKaHEH pacTeHHs (3araca rolle i mapeHXUMbl, KOPHS U
cTebuist, Me3oduiia TUcTa U T. 1. ) Ha MUTATEIBLHON cpelie, CoAeprka I11e i MICTOYHHUKHU YTIIepo/ia,
MUHEpaIbHBIE COJHM, BHUTAa MHUHBI M BEIIECTBA TOPMOHAJIBHOTO THUMA, JOJ  KHBI
nenupdepeHIupoBaThCs, T. €. MOTEPSATh CTPYKTYPHI, XapaKTepHBIC Ui UX CHENU(DUIECKUX
(GyHKIMI, KOTOpBIE OHHU BBIMOJNHS IOT B PAaCTEHHUU, U BEPHYTHCS K COCTOSHUIO aKTHUBHO JEIs
HIUXCS KIIETOK.

KamnycHy 10 TkaHb BbIpa IUBa OT C MOMO Ib 0 MOBEPXHOCTHOTO U TIIYOHMHHOIO
KynbTUBHpOBaHUs. KanycHble TKaHM, BbIpa IIMBAa€ MbIE MOBEPXHOCTHBIM CIOCOOOM, YacTo
MPUMEHS FOTCS JJIsl TTOAJEP)KAaHUS B PACTy 1€ M COCTOSIHMM KOJUICKIUI pa3NUYHbIX JIMHUN U
MYTaHTOB; U3 HUX I0JIy4a 0T CYCII€H3 UM KJIETOK I KyJIbTUBUPOBAHUS B )KUJKOM MUTATEIBbHOM
cpele, a TakXKe 7S pereHepaluy pacTeHui.

KynbTypbl KJIETOK pacTeHui, BbIpa IMBAE MbIE B )KUJKON MUTATENIbHOMN cpeze, 0OBIYHO
Ha3 bIBA IOT CYCHEH3UOHHBIMHU KYJIbTYpa MH.

Ba HBIMH OCOOEHHOCTSIMHU CYCIIEH3 MOHHBIX KYJIBTYp KJIETOK SIBISIETCS HX BBICOKas
cTeneHb ae3arperanuu (He Oosee 5—10 KIETOK B CKOIUIEHHM arperare), MopgoJjoruyeckas
OJHOPOJHOCTh ( HeOoJbIIMe pa3 Mephl, cdepudeckas WM OBalbHass ¢(opma, TUIOTHAsS
IIUTOIUIA3 Ma), a TAKXKE OTCYTCTBUE TPaXEUIIOJOOHBIX FIEMEHTOB.

Haz HaueHue cCycrieH3 MOHHBIX KYJNbTYp — MOJY4Y€HHE BTOPHYHBIX METaOOIMUTOB (
JexkapcTBa, napdromepus, 6uomacca, ceeKus 1 npororniact bl). CyCeH3ul UCIOIb3Y 0T JUIs
MOJIyYEHUS Ba )KHBIX XUMUYECKUX BE IIECTB: OPraHMUYECKUX KHUCIOT, (PEPMEHTOB, AIKAIOUOB,
Kpacurenei, OelKoB, aMMHOKHUCIIOT, KOTOpbIe MIPUMEHS I0TCS B (hapMakoJIOTuu, napQromepun,
MUIIEBON U XMMUYECKON MPOMBIIIJIEHHOCTH, CEIbCKOM XO35MCTBE.

CycrnieH3 HOHHBIE KYJIbTYPbl UM€ IOT OO0JIb 1I0€ 3HAYeHHE Ui TeHETUKU U OCOOEHHO
MOJIEKYJISIPHOM OMOJIOTUH: U3 CYCIIEH3 HOHHBIX KJIETOK MOJyYa I0T MPOTOILIACT bl, HEOOXOIUMBbIE
JUIS COMAaTUYeCKOM TIuOpuau3aluy, TeHEeTHYECKOW MHXKEHEpPHM, a TaK XKe s H3y4eHHs
MeTaboIn3 Ma KIIETOK.

12. Ha papmaneBTHYECKOM PbIHKE PUCYTCTBY I0T AMATHOCTHYECKHE TeCT bl HA
OCHOBE MOHOKJIOHAJIbHBIX aHTHUTe. UTo 310 Takoe? Kak mosryyaror?

Hpoue;[ypa NOJIYUYCHUA MOHOKJIIOHAJIBHBIX aHTUTCJI BKII FOUACT B ce0s CJICAYIOIUC

OTallbI:
HMMYHU3AIUA KHUBOTHBIX
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MOJTOTOBKA KJIETOK K CIMSHHIO

CIIMSTHHAE

0TOOP MHIYIHUPYIOUIUX CIICIU(PUISCKUE aHTUTEIA KIIOHOB

KJIOHUPOBAHUE U PEKJIOHHUPOBAHUE

MaccoBas HapabOTKa THOPUIOMHBIX KJIETOK

MOJIy4Y€HUE KYJIbTYPATbHOM KUAKOCTH WIIM aCLIUTA, COACPX A IIUX aHTUTENa

BBIJIETICHHE aHTUTE].

OO0 BIUHO Bes TpolieAypa OT MOMEHTA Hadalla MMMYHHU3AIMHA J0 BBIICICHHUS aHTUTEI
3aHuMaeTt 3- 4 Mecsa.

Haz nHauenue npoiiecca IMMYHHU3AI[UU COCTOUT B TOM, YTOOBI YBEITMYUTH JIOJIIO KIIETOK,
MPOAYIUPYIOMIUX aHTHUTENA 3aJaHHOW CHenu(UYHOCTH, W TIEPEeBECTH JTH KICTKH B
(YHKIIMOHATFHOE COCTOSHUE, MPH KOTOPOM OHH CIOCOOHBI CIIMBAThCS W OOpa3oB BIBATh
AHTUTEI000pa3yIONIUe THOPHUIHBIC KICTKH.

DKCIIEpUMEHTAILHO YCTAHOBJICHO, YTO ISl THOPHIM3AlMA HEOOXOIUMBI B BIICIATH
CeJIe3CHOYHbBIC KJIETKH KXUBOTHBIX Uepe3 3- 4 CyTOK IMOCJIe MOCICIHETr0 BBEACHUS aHTUTCHA, TO
€CTh TOTJ1a, KOrja B TUM(GOHIHBIX OpraHax MHOTO aKTHUBHO NPOTH(EPUPYIONIUX KIICTOK.

13. TIpo6.s1ie Ma Ge30nMaACHOCTH OMOTEXHOJIOTHYECKOr0 MPoOu3 BOACTBA TpedyeT codiaroae
HHsl onpeaeeHHbIX yciaoBuil. Kakue yciioBusi Ha (U3 M4eCKO M reHeTHYECKO M
YPOBHE rapaHTHPY 0T 0e30I1aCHOCTH PadoT bI CO IITA MMO M- POAYLEHTOM?

besomacHocTh Ha TeHETHYECKOM YPOBHE O3HAYaeT, YTO B TE€HOM MPOJYyLEHTa 4y
KEpPOTHOTO OeJIKa BHOCUTCS € IIe OJJTHO U3 MEHEHHE — YAl FOTCS Te€HbI, y4aCTBYIOIINE B CHHTE3E
orpeaeNeHHOW aMUHOKUCIOT bl. [ToaToMy BHE cpebpl 6e3 ATOW KHCIOT bl MUKPOOPTaHU3 M HE
Pa3MHOXKAETCS U ONIACHOCTh 3apa)kKeHUsl MaJia.

O¢ddexkTHBHOCTh TEHHOMOIU(ULIMPOBAHHBIX MPOAYILEHTOB IMpH (epme HTaUuu W
HapabOTKe BTOPUYHBIX META0OJIUTOB JJOKA3aHa MOBBIIICHUE M BBIXO/A 1IEJIEBBIX MPOTYKTOB.

14 Me :xayHapoaHble, periOHA/ILHbIE U HAllMOHAJIbHBbIe npaBuia GMP.

Crannapt b1 GXP —3T0 crcTe Ma HOpM, TPaBUJI M yKa3aHUW B OTHO I11€ HUU IPOU3BOJICTBA
JIEKaPCTBEHHBIX CPEIICTB, MEJMIIMHCKUX YCTPOICTB, M3MIENTUI IMaArHOCTUYECKOTO Ha3HAUCHHS,
NPOJIYKTOB IMUTAHMsI, MMUIIEBbIX J00ABOK U aKTUBHBIX HHTPEIUEHTOB. BoTiinyre oT nporeaypsl
KOHTPOJISI KauecTBa MMyTEM HCCIIIOBaHMUS BRIOOPOYHBIX 00pa3I0B, KOTOpas 00ecreYnBaeT
NPUTOJHOCTh K HCIOJIb30BAHUIO JIMIh CaMHX 3THX 00pas3imoB (M, BO3MOXHO, MapTHii,
M3rOTOBJIEHHBIX B OJIMKai 11ee K JaHHOW MapTuH Bpe Ms), cranaapT bl GXP oTpa xa 10T 1eT0CTHBII
TIOJIXO/1 M PETYJIUPY IOT ¥ OIIEHUBA IOT COOCTBEHHO Tapa METPhI MPOU3BOCTBA U TA0OPaTOPHOM
HPOBEPKH.

Brigenstror 3 ocHoBHBIX Buaa GxP:

GLP - good laborat or y practi ce - kauecTBeHHBIE JJaOOpaTOPHBIE UCCIIETOBaHUS ( WK
NpaKTHKa) - TPENoJaraeT T MaTeIbHOe H3yUeHHEe HOBOTO Iperapara Ha pa3jIMYHbIX KHBOTHBIX
C HMX COBpPE MCHHBIM KAueCTBEHHBIM OOCJICZIOBaHHUE M Ui HWCKJI IOYCHHUS HEOXKHIAHHBIX
HEOJIaroNpHSITHBIX MOCIIEACTBUI ITPU MPUMEHEHUH Tpenapara y JIIoeH.

GCP - good cli ni cal practi ce - kauecTBeHHbIC KIMHUYECKHE HCCICIOBaHUS ( WU
NPaKTHKa) - BKJI F0YaeT OCHOBHBIE MPHHIIUIIBI M TPEOOBAHUS K OPraHU3aIlUH ATHX UCCIICIOBAHMIA,
rapaHTHUPYIOIIME HAJE )XKHOCTh U JOCTOBEPHOCTH IMOJIYYEHHBIX JAHHBIX M 00ECIeUnBa IOIIHNE
3a IUTY [PaB YeIOBEKa.
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GMP - good manuf act uri ng practi ce - kauecTBEHHOE MTPOU3BOACTBO, 0OCCIIEUHBA FOIIEE
B BINYCK OWOJOIMYECKH AaKTUBHBIX BE IIECTB, COOTBETCTBYIOIIM X YTBEP KJIECHHBIM
roCcy/1apCTBEHHBIM OPraHOM CTaHAapTa M.

TpeGoBanusi, BKJI 104eHHBIC B TipeacTaBieHHble Koaeke bi GLP, GCP u GMP onoOpensr
MHUPOBBIM CO00 IIECTBOM, XOTSI OHU HE3HAUUTEIBHO OTJINYA FOTCA B Pa3HBIX PETHOHAX M CTpaHax
U TIPOJIOJI KA FOT MOCTOSIHHO COBEPIIEHCTBOBATHCS.

T. k. nanbonee mupoko Crannapt b GxP npume Hs 10TCad Ha (apMaKOIOTHUYECKUX
NPEINPUSATHSIX, MBI PACCMOTPUM UX JICHCTBUE HA IPUMEPE CO3/aHUS JIEKAPCTB.

Pa3paboTka HOB bIX JIEKAPCTBEHHBIX CPE/ICTB OCYIIECTBISETCS COBMECTHBIMH YCHIIUSAMU
MHOT'MX OTpAacileil HayKH.

Pa3paboTka HOBOro JiekapcTBa TpeOYyeT IIUTEIBHOTO Bpe MeHHU - OT 8 10 12 mer (310
00yCJIOBJICHO BBICOKHM U IMIOCTOSTHHO BO3PacTa IOIIKM M YPOBHEM TpeOOBaHUM K 0€30IaCHOCTHU U
3(PEKTUBHOCTH) ¥ HEMAJIBIX KalTUTAJIOBIOKEHHH (3a py0Oe koM 3Ta nudpa orenuBaercs B 350-
500 mua $). TTostomy Bee hapmaneBTHUECKHE (DUPMBI OUYCHb 3aHHTEPECOBAHBI B MTOJTYUCHUH
HOB bIX TEXHOJIOTHI, KOTOP ble OBl CHI)KAU M PUCK MOJYYEHHS] HETaTHUBHBIX PE3YJIbTAaTOB, U
BpeMs1, 3aTpaurBaeMoe Ha pa3padoTKy, 1 CTOMMOCTh Pa3padOTKH.

B HacTos 1miee Bpe Ms CyIIECTBYET JBE CTpAaTErMH IMOMCKA MpPEernaparoB: MOMCK HOB bIX
BE IIECTB, KOTOPHIE 00J1a/1a 0T (hapMaKOJIOTUIECKUM JICHCTBUE M, 1 IOUCK HOB BIX MU III€ HEH 115t
neiictBus ekapceTB. [lox Mu 111e Hb 10 MTOHUMAETCsl OUOIOrnYecKas MakpoOMOJIEKyIia, HalpuMep
0esI0K, KOTOPBI CBSI3aH C aTOT€HE30M KOHKPETHOTO 3a00JIeBaHMS.

[Ipou3BoCTBO JIEKApCTB MPHUHIMIIMATIBLHO OTJIMYAETCSI OT OOBIYHOM mpoxykuuu. OHO
TpeOyeT KECTKOr0 KOHTPOJIS Ha Ka JKJIOM ATale MPOU3BOACTBA, T. K. MAJICH IIee Hapy IIe HUSL
TEXHOJIOTHYECKOH IETIOYKH CIIOCOOHO U3 MEHUTh CBOMCTBA BBIITyCKae MOro npenapara. IMeHHo
MIOSTOMY BO3HHUKJIA TOTPEOHOCTh B CO3JJaHUU NIPaBUII (CTAaHIAPTOB), KOTOPBIE OBl 0OECTICYMBAITI
Hau00J1b 11y 6e30MacHOCTh U 3 (HEKTUBHOCTH ACUCTBUS MTPOU3BOIUMBIX JiekapcTB — GMP.

Me xnynapoansiii cranmapt GMP Bk rodaer B ceOsi AOCTaTOYHO OOIIMPHBINA Psif
MOKa3aTesei, KOTOPBIM JI0J1 )KHBI COOTBETCTBOBATH MPEANPHUATHS, BHITYCKAIOIINE TY UM UHYIO
npoaykiu 1. GMP st hapManeBTHUECKUX TPEANPUATHIA OMPEIEIIIeT mapa METPhl Ka K0T
IPOM3BOJICTBEHHOTO 3Tana —OT MaTepHuala, U3 KOTOPOro CJlieNlaH IMOoJI B LeXy, U KOJINYeCcTBa
MHUKPOOPTaHU3 MOB Ha KyOOMETp BO3JIyXa JI0 OJI€ Kbl COTPYTHHUKOB U MAPKUPOBKH, HAHOCUMOMN
Ha YIMaKOBKY MPOJYKIIHH.

[IpaBuna cranmapra GMP oTHOCSTCS W K KOHTPOJIIO KayecTBa W K INPOU3BOJICTBY B
IIEJIOM, OCHOBHBIMH TPEOOBAaHUSA MU KOTOPBIX SBIISIOTCS:

1 Bce mporecchl Ha TPOM3BOJICTBE JION KHBI OBITHh YETKO perjiia MEHTUPOBAHBI U
nepecMaTpHBa I0TCs ¢ yY€TOM HAKOIUIEHHOTO OTIbITa;

2. JTOJDKHBI BBITIOJTHATHCS YCIIOBUS JIUIsl BBINTONTHEHUsT TpeboBannit GMP, Takue kak:

- KBaIM(UUIUPOBAaHHBII MepcoHaNl (COOTBETCTBY IoIlee OOpa3oBaHHE, HABBIK M OIBIT
paboThI),

- COOTBETCTBYIOIIME IMOME IIEHUS U IUIO I[aJu (KOHTPOJIb HaJ TEMIIepaTypoil u Bia
YKHOCTH 10 BO3yXa; MOTOJKH, CTEHBI, IBEPH U TIP. JOJDKHBI OBITH BBITOJHEHBI M3 HErOp FOYMX
MaTepHajoB, YCTOWYMBBIX K pPAa3JIMYHBIM BO3IACUCTBUSAM J€3MHOUIMPY IOIIUX CPEJICTB,
MIPUTOYHO- BBITSKHAS BEHTHIISAIINSA),

-COOTBETCTBYIOIIIEEe 000pyI0BaHHE,

- YIaKOBOYHBIE MaTePHAIbI M STUKETKH,

- YTBEpPXK/I€HHbIE HHCTPYKIIMH,

-a TaK)Ke YCIIOBHSI XPAaHEHUS U TPAHCIIOPTHPOBKHY;

- TepCOHAN J0J >KeH ObITh O0y4eH NpPaBUIBHOMY BBINOJHEHH [0 YTBEP KAECHHBIX
WHCTPYKUMI U IPOLEYD;
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- 00s3aTeNbHOE JOKYMEHTHPOBAaHME BCEX IMPOLIECCOB — TMPOTOKOI bl, KOTOpHIE
MOJATBEPXKJa IOT, YTO MPOBEIEHBI BCE MPEIyCMOTPEHHbIE WHCTPYKLUHUSAMHU U TPOIEAypaMu
TEXHOJIOTHYECKHE CTaIUU, a TAK)KE YTO KOJMYECTBO M KAYECTBO IOJYUYCHHOW MPOIYKIIHH
COOTBETCTBYET 3aIlJTAHUPOBAHHBIM HOpMa M. JIt00 ble Cy IIECTBEHHbIE OTKJIOHEHUS JOJ YKHbI
MOJTHOCTb 10 TPOTOKOJIMPOBATHCS U PACCIIEOBATHCS;

- BCE€ MPOTOKOJBI, BKJ OoYas JOKYMEHTAIHM [0 MO peaau3alud NPOAYKIIHU, A0 >KHBI
MO3BOJIATH MIPOCIIC KUBATh BC 0 MCTOPHUIO KA KON CEpUH MPOIYKIIUU U XPAHUTHCS B IMMOJTHOM
o0beMe U B AOCTYIHOU (opmMme;

- MpoIecC peau3aluyd MPOIYKIMH JIOJ JKE€H CBOJUTh K MHHHUMYMY I F00OW pHUCK
CHI)KEHHUS €€ KayecTBa;

- JIOJI )KHa OBITh B HAJIMYHMH CHCTE Ma OT3 bIBa J1 ;000 cepru MPOTYKIIUU U3 TIPO/IA KU HITU
MOCTaBKU;

- peKJia Maluh Ha KadecTBO MPOJYKIIMH JOJI KHBI T IIATEIBHO pacc MaTpPUBAThCS,
NPUYMHBL YXY/J [IIe HUSI Ka4ecTBa J0J JKHbBI pacclieIoBaTbCs U MPUHUMATHCS COOTBETCTBYIOIIHE
Mep bl, KAK B OTHO IIIEHUU HECOOTBETCTBY IOMIEC ¥ MPOIYKIMH, TaK U IO MPEJOTBpa IIe HUIO
MOBTOPEHHS MOJOOHBIX CITy4aes.

Poccwuiickuii crangapt GMP Obut moAroToBiieH Acconuanyeil HHKe HEPOB 110 KOHTPOI 0
mukpo3arpsizaernii ( ACMUHKOM) u 8 2004 roay nocranosiennem I'occrangapra Poccuu ot 10
mapta 2004 roga Nel60-ct 6b11 yrBepx)aeH ['OCT P 52249- 2004 " [IpaBuia npou3BoJICTBA U
KOHTPOJISI KauyecTBa JICKAPCTBEHHBIX CPENCTB", KOTOPBIA rapMoHu3 upoBaH ¢ npasuiamu GMP
(Good Manufacturing Practice for medi cinal products) Esporeiickoro coro3a.

4. TOPANOK ITPOBEJAEHUA U KPUTEPUN ONEHUBAHUST
ITPOME KYTOYHOU ATTECTAIIUU

41 Tlopsinok npoBeaeHHs MPOMe KYTOUHON aTTeCTAlNU

@DopMoii MPpOME KYTOUHOM aTTECTALUH SIBIISIETCS 3a4ET.

3ayer cpaeTcs IMOCiIe OCBOEHHUS BCEX pa3/eioB JUCHUILUIMHBI B (hOpME YCTHOTO
ITIOMMEHHOTO OIpoca.

Oc 00eHHOCTH TPOBEAEHHUS MTPOLIEYPhl OLIEHUBAHUS PE3YIbTaTOB O0YUEHHUS] UHBAJIN/IOB
U JIUI] C OIpaHMYEHHBIMH BO3 MO JKHOCTS MU 37I0pOBbs 00O3HAa4YeHbI B paboueil mporpamme
JUCIUATUTHHBI ( MOTYIIS).

4. 2. KpuTepuu oLleHUBAHHS NPOMe ’KYTOYHOM aTTeCTALMM 110 BHIAM Olle HOYH bIX
CpeAcCTB

Ouenka pe3yabTaToB 00y4eHus: 00y4a IIMXCS, PH UCI0Jb30BAHUM 0AIbHO-
PEeTHHIOBOI CHCTE MbI

Bua yueonoii | Ko simuectBo KommuectBo Jeknmnii/ | Ma kcumaJjbHoe

AeATEeJbHOCTH | 0aJlJIOB 32 JIa00paTOPHBIX KOJIM4YeCTBO 0AJIJIOB 32
1moce me Hue/ 3aHATHH, padoT/ BCe noce meHus/
BBICTYyILJIeHU e/ KPYIJBIX CT0JIOB BBICTYILIeHUsI/ padoThI
JIa00paTopHY 10
padory

I10CE IIICHUE 1 9 9

JIEKIIUHU
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T10CE LLIEHUE 1
71a00paTOPHOTrO
3aHSTHS

18

18

craya 0-5
odopmIeHHOI
nabopaTtopHoOi
paboThI

12

60

JIOKJIaJ 0-5

15

HTroro

100

CornmacHo mTOJO JKE€HH 0 O OalbHO- PEHTHHIOBOI OILIEHKE pe3yJbTaToB OOydeHUs
CTY/ICHTOB, CTYJICHT bI, HAOpaB IIIKE 10 ITOKA3aTeJIsIM TEKY I11e i arrectanuu 31- 74 6asia, 00si3aHbl

caaBaThb 3a4CT.

Ct yaent, HaOpaB mUi 1O AWCIUIUIMHE MEHee 25 OalloB 3a ceMecTp, K CeCcCHuu
JIOTIYCKaeTCsl MOociie JOMOJHUTEIBHOW OTPaOOTKH MM 3a70J KEHHOCTEH 10 HeoOX0auMOro
MUHUMAJIBHOTO ypoBHs B 50 0aos.

IIkaJjia nepeBoja 00 el cyMMbl 62/1JI0B B 5-0a/1JIbHYI0 IIKAJIY OLIEHOK

HaunmeHnoBanue Cymma 6as10B Ymuci10B0M IKBUBAJICHT
OLIEHKH
OTJIMYHO 91- 100 5
XOpO 1110 70-90 4
YIIOBJICTBOPUTEIHLHO 50-69 3
HEYOBJIETBOPUTEIILHO 0-49 2

TpeGoBanus (KpuTEepUaIbHbIE MOKA3aTEH) KYPOBHIO 0CBOEHHS POrPaMMbI

bamnbr Ouenka Kpurepun onieHKH 3HaHUIA CTYJIEHTOB
bPC
91-100 Ot auyHO CrygeHT Tiy0OKO W TIONIHO  BIIQJICET COJCPIKAHHUEM
y4eOHO- MPOrPpaMMHOTO ~ MaTrepHaia;  HCYEpIIbIBa FOIIIE,
S MIOCJIe/IOBATEIbHO, KOPPEKTHO U JIOTHYECKU CTPOHHO €ro

u3JaraerT. He 3aTPyAHSASICh C OTBETOM IIPU BUJIOM3 MEHEHUU
3a7aHusi, CBOOOJHO CHpaBIseTCs C  MOCTaBICHHBIMHU
3aJauaMy, ~ TOKa3bIBa€T 3HAHUSA  MOHOTPAPHUECKOro
MaTepuana. MpaBUIbHO 0OOCHOB bIBACT MPUHATHE PE I1I€ HUS;
BJaJ€eT  HaBbIKAMM W NpUEMaMHU B BITIOJTHEHUS
MPAKTHYECKUX pabor; OOHaAPYKUBAECT YMEHHUE
ca MOCTOSITEJIbHO CTaBUTh 3aJ1auM, 0000 IIaTh U U3J1arathb
MaTepual, (HOpMyIUpPOBaTh BBIBOJABI; TMPU HU3IOKEHHUH
MaTepuasa ocy IMIECTBISAET Me KIIPEIMETHBIE CBSI3U; BIIAJIEET
MOHSATUMHBIM annapaToM U YSICHUJ B3aUMOCBSI3b OCHOBHBIX
TOHSATUN JUCITUTUTMHBI U UX 3HAYEHUE JJI MPUOOpETEHUS
npodeccuu.
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70-90 Xopo1110 Ct yzieHT TBEpI0 3HaeT yueOHO- TPOrPaMMHBIN MaTepHual,
rpa MOTHO U TIO Cy IIECTBY M3JIaraeT ero; OTBET OTJIMYACTCS
4 Me Hb Ie i 00CTOSITENFHOCTD 10, TIIYOMHOW U TMOJIHOTOM; B

OTBETE Ha BOIPOC HE JIOIYCKAaeT CyIIe CTBEHHBIX
HETOYHOCTEH; MOXKET MPABWIBHO IIPUMEHUTHTEOPETUYECKUE
I0JIO )KEHUSI M BJaJleeT HEOOXOAMMBIMU HaB bIKA MU IIPU
BBIITOJIHCHUH IPAKTUYECKUX 3a1a4.

50-69 | VYaoBneTBOpHTEIHHO Ct yz1eHT yCBOMJI TOJIBKO OCHOBHOM MaTepuai, HO He 3HaeT
OTJIENbHBIX JEeTaJIeH, TOIyCKAET HETOYHOCTH, HE IOCTATOYHO
3 IIpaBWJIbHbBIE (bopMyITHPOBKH, Hapy iaet

MOCJICAOBATCIIbHOCTE B HM3JIOKCHHUU MAaTCpuajia U HCIIBIT
BIBACT 3aTPYAHCHUA B BBIIIOJIHCHUU IMPAKTUUCCKHUX SaﬂaHI/Iﬁ.
OTBeT OTIIMYAeTCAI HU3KUM YPOBHEM CaMOCTOATCIIbHOCTH.

Mewnee | HEYOBIETBOPUTENBLHO | CT yIE€HT HE 3HACT 3HAYMTENIbHOM YacTu Iporpa MMHOIO

50 MaTepuaia, J0IyCKaeT Cy HIECTBEHHbIE O IIHOKH,
OTCYTCTBYET JIOTMKA B M3JI0 )KEHUH MaTepuaa, ¢ 00J1b HIMMU
3aTpyJHEHUSMU BBINIOJIHAET IPAKTUUECKUE 3a/IaHus,
OTCYTCTBYIOT M€ KIIPEMETHBIE CBA3U

CryzneHTbl, HE MOJYYUBIIME 3a4e€T C IMIOMOIIb 0 OalIbHO- PEUTUHIOBOM CHCTEMBI

(aBTOMaTOM), CAAIOT 3a4ET I10 JUCIUIUIMHE B JOpME MUCHbMEHHOTO OIpoca.

Kpurepum onennBanus 3agera

— «3a4YTeHo» - CTYJICHT ITYOOKO U MOJTHO BJIAJICET COACPKAHKME M y4eOHOTO MaTepraia u
MOHATUMHBIM anmnaparoM; YMEET CBS3bIBaTh TEOPUIO C MPAKTUKOM, WIUI FOCTPUPOBATh
npumMepa My, hakTa MU, TAHHBIMU HAyYHBIX UCCIIEIOBAHUM; OCY IIECTBIISIET M€ JKITPEIMETHBIE
CBs3U. JlenaeT BBIBOJIbI; JIOTUYHO, YETKO. SICHO UKPATKO M3JIaraeT OTBETHI HAa TIOCTABJICHHbBIE
BONPOCHI; yMeeT OOOCHOBBIBATH CBOM CYXKJACHHS H MPOPECCHOHAIBHO- JIMYHOCTHY IO
MO3ULMI0 MO H3j1araeMoMy Bompocy. OTBET HOCUT CaMOCTOSTENbHBIA  XapakTep.
Y4uT pIBaeTCA yuyacTre B TUCKYCCUAX Ha MPAKTUUECKUX U CEMUHAPCKUX 3aHITHSX, YPOBEHb
OTBETOB Ha KOHTPOJIbHBIE BOIIPOC b, HAMMCAHUS TECTOBBIX 3aJaHUH U 3a IIUTA JI0KJIA0B.

— « He 3auTeHo» - CTyZIeHT UMeeT pa3po3HEHHbIE, 0ECCUCTE MHBIC 3HAHMUS: HE YMEET BhIIEIATh
IJIAaBHOE U BTOPOCTETICHHOE; JOMYCKAET O MIMOKU B OMPEIEICHUHU MOHITUH, (HOPMYITUPOBKE
TEOPETUYECKHUX IOJ0 KEHUI; OECOpSAI0YHO M HEYBEPEHHO H3JaraeT MaTepual; He YMeeT
MPUMEHATh 3HAHUS 71 OOOCHOBaHUS M OOBsSCHEHHUsS (DAKTOB, HE YCTAHABJIMBAET M€
KIIPEAMETHBIE CBSI3U. YUWT BIBA€TCA YYacTHE B JUCKYCCUSAX HA NPAKTUYECKUX MU Ce
MUHAPCKUX 3aHATUSX, YPOBEHb OTBETOB HA KOHTPOJIbHBIE BOIPOC bl U HAITMCAHMS TECTOB BIX
3aJaHUM.

4.3. Pe3yabTar bl PO Me 5KyTOYHOI aTTEeCTALMH ¥ YPOBHU ¢ GOPMHPOBAHHOCTH
KO MIIeTeHI i1
IIpy noaBeIeHUN UTOTOB YUYUT bIBA FOTCS PE3YJIbTAThI TEKY LIEH aTTECTALUN.
Oco0eHHOoCTH POBEIEHNUS MPOIIeIypPhl OLIEHUBAHUS PE3YIbTATOB 00yUEHHUSI HHBAINIOB
U JIUI] C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMH 3/I0pOBbs 0003Hau€HBI B paboueil mporpamme
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JTUCITUTUTHHBI( MOJTYJIs ).

«1 ypoBeHb» - 03HaKOMJICHUE (MMETh 00 1Iiee TPE/ICTaBICHUE, Y3HABATH);

«2 ypOBEHb) - IOHHUMaHUE y4eOHOI0 MaTepuaa, u3JaraéMoro B yueOHUKe, METOJUYECKON
pa3paboTKe WU NpernoaBaTee M;

«3 ypOBEHb» - YMEHHE JIOTUYHO, [10CIIE0BATENbHO, JOCTATOUYHO IIOJHO U TOYHO U3JIaraTh

M3YYEHHBII MarepHal;

«4 ypoBeHb» - TBOPUYECKHU HCIIOIH30BATh IOTYyYCHHBIC 3HAHUS.
Jlnst yoosne meopu menvrot ( IOJ0KUTEIBHOM) OLICHKH 3HAHUH TPEOyeTCs] MUHUMYM 3- i

ypo6eHb YCBOCHUS yqe6Hor0 mMarcepuaiia.

TpeooBanus (KpuTepHAIbLHbIE TOKA3aTE/IM) KYPOBHIO OCBOCHHUS THCHHILIHHBI

PGSYJ'IBTaT 3a4ycra

TpeboBanust kK 3HAHUAM

3auTeHo

Ct yneHT riay0oKo U OJTHO BIAJIEET CoJiepKaHnue M y4eOHOTO
Marepuaia u MOHATUMHBIM almnapaToM; YMEET CBSI3bIBATh TEOPHUIO
C  TPaKTUKOH, WUIIOCTPUPOBATh  MpUMepamu, (aKTa MH,
JTAHHBIMH Hay4YHBIX WCCIICIOBAHUI; 0Cy LLIECTBIISIET
MEKIIpeIMETHbIE CBSI3W, MpeanoxeHus. JlemaeT  BBIBOJBI
JIOTUYHO, 4YeTKO. SICHO W KpaTKo w|3jaraeT OTBETHl Ha
MOCTaBIIEHHBIE BOIPOC bI; yMeeT 00OCHOB bIBATh CBOU CY>KJICHUS
1 1po(heCCUOHATIBHO- JIMYHOCTHY 10 MO3UIIMIO 110 U3J1ara¢ MOMy
BOTIPOCY. OTBeT HOCHUT  CaMOCTOSITEIIBHBI  XapakTep.
YyuTpIBacTCS y4acTHE B JUCKYCCHSIX Ha MPAKTUYECKUX U
CEMHHApPCKHUX 3aHATUSX, YPOBEHb OTBETOB Ha KOHTPOJIbHBIE
BOIIPOC bl, HAITMCAHUS TECTOBBIX 3aJaHUN U

3a1UTa JOKJIA/I0B.

He 3aurteno

CryneHT uMeeT pa3po3HEeHHbIC, 0ECCUCTEMHbIC 3HAHUS: HE YMEET
BBIJICJISITh TJIABHOE U BTOPOCTENEHHOE; JIOMYCKAaeT O IIMOKU B
OTpeAeNeHu:  TOHATUH,  (QopMynHpoBKe TEOPETUYECKUX
TOJIOXKEHU; OECTIOPSAIOUHO M HEYBEPEHHO H3JIaraeT MaTepHa,
HE yMeeT MPHUMEHSTh 3HaHMS ISl OOOCHOBAHUS M OOBICHEHUS
(hakToB, HE yCTaHABIMBAET MEXKIIPEAMETHBIE CBS3H. Y UUTHIBACTCS
y4acTH€ B JIUCKYCCHUAX HA TMPAKTUYECKUX M CEMHUHAPCKUX
3aHATHUAX, YPOBEHb OTBETOB HA KOHTPOJBHBIE BOIPOC bl U
HammMcaHus

TECTOBBIX 3aJJaHUH.
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