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Образовательная программа по специальности 6В05103 – «Биотехнология»
РАВ 4307 «Процессы и аппараты в биотехнологии»

Лекция 1.
Введение. Предмет и задачи промышленной биотехнологии (процессы и аппараты)
Биотехнология – наука о способах создания продуцентов биологически активных веществ на основе живых организмов и использовании биологических объектов и биологических процессов в технике, промышленном производстве, охране окружающей среды.
Перспективы развития биотехнологии, использование биотехнологических процессов в различных отраслях народного хозяйства. Благодаря расширению сферы применения биотехнология вносит весомый вклад в повышение уровня жизни человека. Сфера применения методов биотехнологии широка и разнообразна: 1. Процессы биосинтеза и биодеградации. 2. Получение углеродсодержащего сырья для химической промышленности. 3. Химическая переработка (очистка продукта). 4. Получение химических продуктов, использующихся в быту: клеи, красители, волокна, вкусовые добавки, загустители, душистые вещества, пигменты, пластики, смазки и т.д. 5. Получение источников энергии. 6. Контроль за состоянием окружающей среды (воздух, вода, почва). 7. Получение пищевых продуктов и напитков. 8. Получение современных лекарственных препаратов, совершенствование методов диагностики заболеваний, борьба с болезнями растений и животных. 9. Совершенствование методов добычи минерального сырья. По анализу специалистов быстрее всего применение биотехнологии дает хорошие результаты в медицине, химической промышленности и сельском хозяйстве. В дальнейшем мы подробнее остановимся на отдельных биотехнологических процессах в выше перечисленных отраслях народного хозяйства.
Во многих биотехнологических процессах используется ограниченное число микроорганизмов, которые классифицируются как GRAS ("generally recognized as safe" обычно считаются безопасными). К таким микроорганизмам относят бактерии Васillus subtilis, Васillus amyloliquefaciens, другие виды бацилл и лактобацилл, виды Streptomyces. Сюда также относят виды грибов Aspergillus, Penicillium, Mucor, Rhizopus, дрожжей Saccharomyces и др. GRASмикроорганизмы непатогенные, нетоксичные и в основном не образуют антибиотики, поэтому при разработке нового биотехнологического процесса следует ориентироваться на данные микроорганизмы, как базовые объекты биотехнологии. Микробиологическая промышленность в настоящее время использует тысячи штаммов микроорганизмов, которые первично были выделены из природных источников на основании их полезных свойств, а затем улучшены с помощью различных методов. В связи с расширением производства и ассортимента выпускаемой продукции в микробиологическую промышленность вовлекаются все новые и новые представители мира микробов. Следует отметить, что в обозримом будущем ни один из них не будет изучен в той же степени, как Е. соli и Вас. subtilis. Причина этого - колоссальная трудоемкость и высокая стоимость подобного рода исследований. Следовательно, возникает проблема разработки стратегии и тактики исследований, которые обусловили бы с разумной затратой труда извлечь из потенциала новых микроорганизмов все наиболее ценное при создании промышленно важных штаммов-продуцентов, пригодных к использованию в биотехнологических процессах. Классический подход заключается в выделении нужного микроорганизма из природных условий. Из естественных мест обитания предполагаемого продуцента отбирают образцы материала (берут пробы материала) и производят посев в селективную среду, обеспечивающую преимущественное развитие интересующего микроорганизма, т.е. получают так называемые накопительные 174 культуры. Следующим этапом является выделение чистой культуры с дальнейшим изучением изолированного микроорганизма и, в случае необходимости, ориентировочным определением его продукционной способности. Существует и другой путь подбора микроорганизмовпродуцентов - это выбор нужного вида из имеющихся коллекций хорошо изученных и досконально охарактеризованных микроорганизмов. При этом, естественно, устраняется необходимость выполнения ряда трудоемких операций.
Субстраты для культивирования биообъектов. Питательные среды для выращивания объектов биотехнологии, 178 т.е. продуцентов тех или иных соединений, могут быть неопределенного состава и включать различные биогенные добавки (растительные, животные или микробные) - мясной экстракт, кукурузную муку, морские водоросли и т. п. Применяются также среды из чистых химических соединений определенного состава, так называемые синтетические. Компонентный состав сред определяется питательными потребностями продуцента. Во многих процессах используют в качестве объектов гетеротрофные организмы, которые в настоящее время подразделяются на: органоавтотрофы (употребляющие органические вещества как источники энергии), литогетеротрофы (использующие органические вещества как источники углерода) и органогетеротрофы (для которых органические вещества служат и источниками энергии, и источниками углерода). Для приготовления питательных сред в биотехнологии используются разнообразные субстраты, которые должны удовлетворять определенным критериям. Субстрат представляет собой сырье для получения целевого продукта и должен быть недефицитным, дешевым, по возможности легкодоступным. Достаточно хорошо утилизируемым источником углерода для биотехнологических целей является растительная биомасса и, в меньшей степени, биомасса животных организмов. На основе этих источников основано давно существующее производство алкоголя из зерна и сыра из молока. Растительные источники могут рассматриваться как практически неистощимые. Наибольшая доля биомассы образуется в виде древесины. Продукция сельского хозяйства составляет лишь 6 % первичной продукции за счет фотосинтеза, хотя именно из этого количества получается основная часть пищи для людей и животных, а также многие необходимые материалы (например, для текстильной и бумажной промышленности). Биомасса сельского и лесного хозяйства в настоящее время является значительным экономическим потенциалом во многих странах, в первую очередь в тропических и субтропических регионах.
Сырьевые материалы и перспективы биотехнологии. Наиболее важным критерием, определяющим выбор сырья для биотехнологических процессов, являются: стоимость, наличие в достаточных количествах, химический состав, форма и степень окисленности источника углерода и т. п. В настоящее время наиболее 181 широко используемыми и коммерчески выгодными материалами являются крахмал (преимущественно кукурузный), метанол, меласса и сырой сахар. Практически нет сомнения в том, что зерновые (в частности, кукуруза, рис и пшеница) будут основными краткосрочными сырьевыми материалами для биотехнологических процессов именно в тех странах, где развиты интенсивные биотехнологические процессы. Следует отметить, что биотехнология на современном этапе своего развития преимущественно ориентируется на различные виды недорогого, легкодоступного и возобновляемого сырья, наиболее значимым из которого является растительная масса. При конверсии субстратов в биотехнологических процессах основное внимание обращается на создание безотходных производств, когда побочные продукты одного процесса служат питательными субстратами для последующего.
Лекция 2.
Процессы и аппараты в биотехнологии
При технологии ферментации можно использовать цельные 182 живые клетки (микроорганизмы, клетки животных или растений) или клеточные компоненты с целью физических или химических преобразований органических веществ. Однако недостаточно получать требуемые изменения веществ, метод должен иметь преимущества перед другими, применяемыми в настоящее время технологиями производства этих же самых продуктов. Преимущества производства органических продуктов биотехнологическими способами перед чисто химическими методами достаточно многогранны:  Многие сложные органические молекулы, такие, как белки и антибиотики, не могут практически быть синтезированы химическими способамии.  Биоконверсия обеспечивает значительно больший выход целевого продукта.  Биологические системы функционируют при более низких температурах, близких к нейтральному значениях рН и т. п.  Биологические реакции намного специфичнее, чем реакции химического катализа,  Биологические процессы обеспечивают почти исключительно продукцию чистых изомеров одного типа, а не их смесей, как это часто бывает в реакциях химического синтеза. Но вместе с тем биологические способы в сравнении с химическими методами обладают рядом явных недостатков:  Биологические системы могут легко быть загрязнены посторонней нежелательной микрофлорой.  Целевой продукт, синтезируемый биологическим способом, присутствует в довольно сложной смеси, что обусловливает необходимость разделения его от примеси ненужных веществ.  Биотехнологические производства требуют больших количеств воды, которую в итоге необходимо удалять, сбрасывая в окружающую среду.  Биопроцессы обычно идут медленнее в сравнении со стандартными химическими процессами. Для каждого биотехнологического процесса должна быть разработана подходящая схема, а сам процесс должен постоянно наблюдаться и тщательно контролироваться. Для большинства практических биотехнологических процессов такими системами являются ферментеры или биореакторы, которые обеспечивают необходимые физические условия, способствующие наилучшему взаимодействию катализатора со средой и поставляемым материалом.










Лекция 3.
Технологические линии, стадии и этапы производства
[image: ]
[image: ]
[image: ]

Лекция 4.
Требование к оборудованию процессов в биотехнологии и методы их совершенствования
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    и определение концентрации микроорганизмов или продуктов микробного синтеза и др.








Лекция 5.
Очистка и стерилизация воздуха, промышленная система очистки и стерилизации воздуха. Стерилизация воздуха, выходящего из биореактора.
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Лекция 6.
Процессы культивирования и аппараты для культивирования микроорганизмов. Классификация способов и систем культивирования микроорганизмов. Технология глубинного способа культивирования микроорганизмов в реакторе.
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Параметры и методы контроля биомассы
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Лекция 7.
Автоматизированный контроль и управление биотехнологическими процессами. Биореакторы для промышленной биотехнологии, параметры контроля и регулирование технологических процессов.
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Лекция 8.
Культивирование клеток животных, вирусов и способы выращивания клеточных культур в промышленных условиях. Гибридомная технология и моноклональные антитела.
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ГИБРИДОМНАЯ ТЕХНОЛОГИЯ
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Лекция 9.
Выделение и очистка при производстве биопрепаратов, центрифугирование, сепарирование, экстракция, адсорбция, кристаллизация. Упаривание и современные тонкие методы разделения вещества.
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Лекция 10.
Консервирование и хранение биопрепаратов. Аппараты для сублимационной (лиофильная) сушки и защитные среды высушивания.
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Лекция 11.
Технологические линии противобактериальных и противовирусных вакцин. Аппаратурное оформление технологических процессов
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ПРОИЗВОДСТВО ПРОТИВОВИРУСНЫХ ВАКЦИН
[image: ]
[image: ]

Лекция 12.
Технологические линии производства  пробиотиков. Аппаратурное оформление технологических процессов.
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Лекция 13.
Технологические линии производства антибиотиков. Аппаратурное оформление технологических процессов.
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Лекция 14.
Технологические линии производства  ферментных препаратов. Аппаратурное оформление технологических процессов.
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ТЕХНОЛОГИЯ ПРОИЗВОДСТВА ВИТАМИНОВ
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Лекция 15.
Розлив, упаковка, этикетировка и упаковка готовой продукции
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Ha3Ha4eH JUIA YNaRIMBaHMsA OCHOBHOM MAcChl 3arps3HEHHI, MONaBIINX B
CHCTEMy M0CIIE IPOXOXAEHHs BO3YXa yepe3 (uiIbTp NpeNBapHTENbHOK
OYHCTKH, KOMIIPECCOpa MM TypOOBO3yXOXyBKH.

Knaccudmukanus GpuibTpoB TOHKOH 04MCTKH MpHBEAEHA Ha puc. 6.3.

DUABTPBI AN CTEPHIH3YIOWIEH
O4HCTKH BOIAYXA

Henpepumnoro Aelcrou

Pk C ¢proponna: Jlas nopa- Jas yna-
TOBLIMH Nar- Baemoro nsemoro
meauLIc ponamu Boayxa BO3AYXA

DuasTpyo-
WK KOMLIeKC
M3 MeTanao-
INEMEHTOB

DHABTPYIOWH
KONJIEKC H3 MeTaJL10~|
JJIEMEHTOB

Puc. 6.3. Knaccuuxanus GpHasTpoB TOHKOH 04HCTKH

B 0Te4eCTBEHHOH MPOMBILUIEHHOCTH IS CTEPHIIM3ALIMA TEXHOJIOTH-
4ecKoro BO3ayxa 0 80-X Trofi0B NPUMEHAIHChL B OCHOBHOM ITyOHHHbIE
uibTphl, NpeACTaBNsAIOMME CO6OH eMKOCTh C ABYMS YKPEILIEHHbIMH

16:27
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Prc. 6.9. Cxema OYHCTKH H CTEPHIA3AIHH BO3AyXa: | — MbuieBbie duabTph, 2 — TypGo-
KOMIPECCOP, 3 — IOPIIHEBO#H KOMIPECCOP, 4 — OTAENHTENIb MaC/Ia H BObI, 5 — XOJIOQHITb-
HHK, 6 — pecuBep, 7 — ronoBHoi GHILTP, 8 — MHAMBHAYaNbHbIH QUILTP, 9 — MaHOMETp

16:28
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TIPaBUIIO, HMEIOT GOMBIIOE CONPOTHBIEHHE, YTO MHOTAA 3ATPYAHSAET HX
HCIIONB30BaHHE.

TpuHimMnHanbHas CXeMa OYHCTKH OTXOAALIEr0 M3 GHOpeakropa BO3-
Jyxa npusezieHa Ha puc. 6.10.

,03 m'/Mun
0,8 M*/mun

1,12 M*/mMun

Pac. 6.10. Cxema O9HCTKH OTXOAAIIETO M3 GHOPEaKTOpa BO3MyXa: A — KalUleyJIOBHTENb
Ha COCy/ie /Ul KynbTHBHpOBaHHs, B M C — BEHTHWIH Ha NHHMH BeIGpoOca Bo3gyxa, D —
BBOnHAA TpyOa /s nopaun Bo3ayxa, E — pacimmputenthas kamepa, F — dunstpyrommit
3neMeHT H G — BHITSDKHO#N BEHTHIATOP

Cnenyer n36eraTs KOHASHCALMH BIark Ha QUIBTpPE, B PE3YNLTATE YETr0
ero conpo-mnnenne nomxy soanyxa MOXET no3pacm a npomno;unem-

10 Hos6pa 2021
cpeaa
1629
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7.1. Knaccndukauus cnoco6oB u CHCTeM KyJIbTHBHPOBAHHS

MHMKPOOPraHH3MOB

KynbsTHBHpOBaHHE MHKPOOPTaHH3MOB OCYLLECTBISETCA CHEAYIOLIHMH
OCHOBHBIMH CMIOCOGaMH: MOBEPXHOCTHOE, IYyOHHHOE, MEPHOIHYECKOE,
OTBEMHO-JI0JIHBHOE K HenpephiBHOE (puC. 7.1).

=

Henpeprasnoe Aopobioe Crepunsnutit
Aoausnoe npouece

Tlosepxnoct- lxnnnmu! | Toepaopanoe I

= i

Puc. 7.1. Knaccuduxauus cnocoGos 1 npoueccoB KyJIsTHBHPOBAHHS MHKPOOPTaHH3MOB

Ipu TBEpROPa3HOM MOBEPXHOCTHOM KYILTHBUPOBAHMH KJIETKH pac-
TYT Ha OBEPXHOCTH TBEPAOH (ILIOTHOI) Cpenpl, conepaiei K0CTaTod-
HOE KOJIMYECTBO BJIaTH H NHTATE/BHBIX BELIECTB.

16:32
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Onpenenenye LIRTEILHO-
CTH JIaT-TIePHOJA POCTA MHK-
pooprauusmoB. JlnuTeNb-
HOCTS J1ar-nepuosa (asa npu-
cniocobnenus) L onpenensercs
rpa¢HUECKHM NOCTPOEHHEM
3aBHCHMOCTH J10Tapr(Ma KoH-
LEHTPaLMH MHKPOOPIraHHU3MOB
OT BpeMenH (pHC. 7.5).

‘YpaBHeHue ju1s pocTa Kylib-
Puc. 7.5. Ipaduueckoe onpenenenme ym- TYphl OyaeT B 3TOM cnydae
TEJBHOCTH Jlar-nepuoja HMMETH BU:

Jlorapudm Guomacce

T Bpeun

Inx=p(t-L)+Inx, . (7.16)

Kontpons pocra. ITon onpenenesveM «GuoMaccay» NnoapasymeBaer-
cs 001Lasi KOHIEHTPALKMA MUKPOOPraHH3MOB WM KJIETOK Ha TBEPAOH WK
JKUIKOH NUTATENBHOH cpejie NPH KYNETHBHPOBAHHH. BriGop N,
MEpEHHUS 3aBHCHT OT 3a1a4 HCCIEAOBaHHH B OBJIACTH KYJIBTHB Kasaxckan kiasvatypa
6HOXHMHYECKOH XapaKTEPUCTHKH KYJIBTypBl, IMTATENLHOMN CPE
. o 15 NepeKIoYeHNA METOAOB BBOAA HAXMUTE KIaBMLIN
6yeMo#i To4HOCTH M3mepenHii. Haumenee qyBCTBHTENBHBIM |\ pows-1pOBE

16:32
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S

Trapas Gm-

Buacnenne

CGRENHE T KyARTYPATBNOR MHAKOCTH | TIpUNENRETCA HpH Greyrer

(OCRXACHHE, UCHTPIGYTHPOBUINE, YILTDA- | RMK HEKONTPOTHDYEMMX

(PHALTPALNS), OTMUIBAHME B CONEBOM pac- | mewecTn

TBOE, GANIKOM K HIOTOHINCCKOMY, H B

pu 10522°C

Tipavoe namcumBanne NOGHE OTACACHAR 0T | FEGGXOANMA CTAHAZPTINS.

KYRLTYPAALHOR XHAKOCTH uMA MeTONA OTAENENHS OT
e p——

g pr—

| cpeas no ocTatounol soge

OcaxacHne, TCMATOKPHT WAH C NOMOWISIO | HEOGXOMAMA CTanAapTHIE-

UCHTPHQYXHbIX CTAKZHUHKOR HITH IPHGOPOB | AR IUIOTHOCTH GHOMACCH.
Pasmwine Mexy naor-
HOCTBIO GHOMAcC ROTAHO
GuiTs HEIMAUHTENLHO

T BHyPETORa PEaitnn Ha (CTTHANME Coron
2. PEaKIbA THPOSMHOBMIX X TPNTOSHOBMX | G0 ATBEYMHHY CWIBOOTKN
OCTATKOB Ha peaxHB PoTNHA-GHOKATLTO. | Gur¥beH KPOOK.
3, Cansusanne spacutens Gpomcymipanchna | Cawsii sypcramtensime
OCHOMHMMH rDYTINAMM Genxa meron
‘OcHoBaN Ha peaxivnn, KATATHINPYEMOR 7y- | METOR AOCTATONG HymcTan
ubepmIo. Jlyundepui OKHEAAETCA KNCTO- | Tenbu npw wenoTkaomasK|
POTON H AT®, BHACHAIOTCA POTOHw CBETA | BOTOMETPOR W -

~ _ — THARUHORHbIX CHETMK
KGTIONETPHACEXOE ONEACACHHE AEIORCHPH- | TPEGyeT SHAUMTERHIX
ot Tpat Bpemenn
BRACICHNE TEnRa TpH YTHANSALWN yTAC- MOMEHT WIMEDEHHA
POACOREpXAWMX KOMIONENTOR DTATENS- | Z0MXHA GAITH OTKMIONEHa
WAIX CPE M €10 WIMEDENHE MCTOIOM AMKA | CHCTEMa TEpMOCTATHPORS-
Miseckol xazopm
FI3MEPCHNE KORIICHTPALLEH BHACTAENOTO
CO; Np# Asixawi B OTXOAIEM BO3TYRE ¢
OO0 UHODAXDACHOTO ra30aHAHIATODE

1.CoeTaux Koyatepa (nextphicckoe co- | JLun GaxTephi anamerpom

npoTMBncHNe). o7 1 203 M (xwBbie).

2.Tlo yaexswof 3ekTponpOROAHOCTH (kow- | TpeGyeT npeaapwrenmoi
TAPUPOBKH A1 MOGMX
XYIBTYp (KMBME H MEpT-

xnmecno-

cobiix

+ mepraue)
Onpeaenenne konwceraa
AUBMX KA€TOK

“

@ cc "m& 7z K3
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PpoBanis HauGO/Iee WIMPOKOE PACTIDOCTPAHEHHE MOTYHHIIH TAKHE CHCTe-
Mbl, KAK XEMOCTAT, TypOHI0CTAT M CHCTEMA HENPEPHIBHOIO Ky/IETHBHPO-
BAHHA MOPIIHEBOTO THNA (NOJIHOTO BBITECHEHMS).

7.4.1. XemocTaTHOE KYALTHBHPOBaHHE

OCHOBOI JU1sl W3Y4EHHA W IIPUMEHEHHA CHCTEM HEMPEPHIBHOTO ITy-
BMHHOTO KyNETHBHPOBAHHA CITYKHT aHATH3
bYHKIMOHMPOBAHHS XeMOCTATa (pHC. 7.8.).

XeMOCTaTHOE KyJIETHBHDOBAHHE MPE/I-
crasnser co6oi npouecc, NpH KOTOPOM B
KYBTYpY € MOCTOAHHOM CKOPOCTBIO HENPEPhiB-
HO TMOZIAETCA CBEXAA MUTATENbHAA CPEAa, a
obBeM KynbTypht

4

TpH 5TOM ToAnEp-
KHBAETCA Ha 1O-
CTOAHHOM ypoBHE
TyTeM Henpephin-

Pac. 7.8. Cxema xewocrara: |
— PEryNATOP NOTAH, 2 — MHMH-
THpyloumA KoMIOHEHT; 3 —
TATEALHAS CPEA; 4 — Kymb-
TYPAILHA KAIKOCTS;

K KOMCHTPAWIH

HOTO OTIHBA YACTH
KyJIBTYPanbHON XHAKOCTH.

Matepnanbuiii 6ananc. Jis XapaKiepHCTHKH YCTAHOBHBILETOCK
PEXHMA XEMOCTATHOTO Ky/TLTHBUPOBAHHSA MOXKHO 3alHCATh YPABHEHHS,
CBA3LIBAIONIME KOHLEHTPAUMIO KIETOK H THMHTHDYIOMIMX NHTATETBHBIX
BELIECTB C BAKHEHIIMM HE3IABHCHMBIM NIEPEMEHHBIM NaPAMETPOM — CKO-
POCTBIO MOTOKA CPEIBL. ITO CAENAHO MCXOIA M3 YPABHEHHS MaTepHalb
Horo Ganarca. MarepnabHbiii GanaHc, 3aNMCaHHbIH JUIS XEMOCTATA, Bbi-
PAXKAECTCA yPABHEHHEM:

Haxonzenue
Kaemox

dx/dt,

Kaemwu us Pocm Tubers
cucmesst  Knemox  kaemox

F(V)x + px ax

Knemicu &
cucmeny

FV)xo -

TIe X,, X — Macca KIETOK B TOBOJMMOM B CHCTEMY THTaHMH H B GHopeak-
TOpe, COOTBETCTBEHHO, I/1T; F — CKOpOCTH MoTOKa BOMBL, J1/4; V — 0GBeM
GHOpeaKTOpa, 1; |1, O — YACTbHbIE CKOPOCTH POCTa H THGENH, COOTBeT-

“

& cCc N m &

7 KA3
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MOXET HCNOJb30BATHCA JII0OOH HEOOXOAMMBIH JUI POCTA MHTATENbHBIH
KOMIIOHEHT. JTO MO3BOJISET PEryIMpoBaTh GHOCHHTE3 PacTyMHX MHKpO-
OpraHM3MOB ITyTEM H3MEPECHHS CPEelbl BhIPALIMBAHUA.

7.4.2. TypGunocraTHoe KyIbTHBHPOBaHME

ITpu KynbTHBHPOBAHHH MMKDOOPraHM3MOB B peXHMe Typbunocrara
KOHLEHTPAUMA MHKPOOPraHH3MOB HOJIEPXKUBAETCS TIOCTOSHHOH NOCpPe-
CTBOM PEryJHPOBAHMS OMTHYECKOH IUIOTHOCTH Ky/bTypbl. IIpH npesbi-
IIEHHH YCTAHORIEHHOH TOYKM BKJIIOYAETCS HACOC, NMONAIOIMKH CBEXCYIO

cpexy (puc. 7.11).

Pezynupobonue pabomo: racoca
g——fEE——— )
Cmepunsnan

cpeda !

Hacoc Jng noda-
yu cpeds:

@Punsmp

NUMOUR 4 NOGAYY Cuzna-
1a wa pabomy numarn-

weeq nacoca

R ——
Kowmpono odpammozo

803dyx

| N i

Ulamgnputmnm
el

gemagsnoie ferna

oboem U mem-

nepamypa Pequprynayuonnan aémne

Puc. 7.11. Cxema Typ6unocrara

IMockonbKy 06beM Ky/bTypaabHO# XXHAKOCTH MOANEP)KHBAETCS NOCTO-
SHHBIM (€ MOMOIIBIO YCTPOHCTBA JUIsSt KOKTPOIIS BEPXHETO YPOBHS) H NPO-

16:37
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Yucmas Mocesrou Buopeaxmop-
Kyabmypa mamepuan | ——p| unoKyrAmOp
(wumamm)

Xpanenue

HUOKUX ee-
ujecme

Xpanenue cyxux Cmepunusa- Buopeaxmop : Boda
ucxodnsix oe- yun Kynbmueupo-
wecme

Bo3zdyx
L samun [ llop

e ]

Peaxmop-
cboprux ons
npodykmos
Kyabmueupo-
eanun

TTobounvie Onepayuu evi- O6pabom-
npodyxmst denenus

xa cmoxos

l-_ynaxoam u —| < Tpodyxkm
xpanenue

—p| Ilodzomosxa
ITumamens-

HOli cpedbt

Puc. 7.13. O6061uenHan TEXHONOrHYECKas CXeMa MHKDOGHONOTHYECKOrO Mpolecca
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7.5.4. BuopeakTopbl

OcHOBHbIM 060PYNOBAHHEM U151 FITyOMHHOTO KY/IETHBHPOBAHHS MHK-
POOpraHHIMOB sBNseTcs Guopeakrop. Onpejenenye faHHOro 06opyao-
BaHMA KaK GHopeakTop Gonblie COOTBETCTBYET ero hyHKUHOHANBHOMY
Ha3HAYEHHIO — OCYLIECTBIIEHHE NPOLeccoB GrockuTe3a. OCHOBHOM dyH-
KuueH GHOPEaKkTOpOB ABJIACTCH
obecneyenne ycnoBuii s pocra
MHKPOOPraHH3MOB, KJIETOK JKH-
BOTHBIX H BHPYCOB B 3a/IaHHBIX YC-
noBusix. CIie/0BaTENBHO, OCHOB-
HOH 3a/1ayeil NPH KCTIONE30BAHUA
6GuopeakTopoB sBseTcs obecne-
4EHHE €r0 HAIEHOCTH NPH Kylb-
THBHPOBAHHH B TEUCHHE TepHoJa
OT HECKOJIbKMX 4acOB JI0 MHOTHX

nwei (puc. 7.16).
Koncrpykuun 6Hopeakropos
pasmuanbl. PaGounii oGbem Grope- P

npois

aktopa 06s14HO He npesbiaer 0,7
obero ofbema. CoGosHoe 1mpo- Puc. 7.16. Cxema Guopeaxtopa
CTPaHCTBO Ha/l IOBEPXHOCTHIO pa-
CTBOpa MCTIONB3yeTcH Kak Gy(epHoe, e HaKarIHBaeTCs NeHa M TaKHM
06pa3oM NpeaoTBpaIIaeTcs NOTeps KyNbTypaibHOi sxuakocTH. Hcene-
JIOBaHHA IOKa3ajH, 4TO B MEeHALEHCSH KHUAKOCTH YCIIOBMA a3palMH JIy4-
111€, 4EM B TUIOTHBIX PACTBOPAX, NPH YCTOBHH HEMPEPLIBHOTO NepeMeH-
BaHHA M UHPKYJIAUMH CJIOS MEHBI, T.C. TIPH HCKJIKOYEHHH JUTHTEIBHOIO
HAaxXOXK/IEHHS MHKPOOPraHH3MOB BHE KYJIbTYPasIbHOM JKHIKOCTH.

Tun 6Mopeaxropa, METaj1 H APYTHE MATEPHAIBI, H3 KOTOPBIX OH H3-
TOTOBJIEH, YHCTOTa 06pabOoTKH BHYTPEHHHX CTEHOK annapara M OTAeNb- v

a 16:44
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Puc. 7.19. Buopeaxtop em-

kocTeio 150 51 pupMu

«Electrolux», Ilseuns: 1 —

cocyy; 2 — naposas pyGaur-

Ka; 3 — ABHTATENb C MATHHT-

HBIM NPHBOZOM; 4 — Typ-

6uHHan 6 — nonacTHas Me-

IAJIKA; 5 — OTpaKaTenbHbIE

neperopoakn (otGoiinukn); 6 — 6apGotep (rasopacnpe-

JenuTenb); 7 — y3en KperuieHus, noBopoTa u NepeaBy-

eHHs GHOpeakTopa; 8 — KpBINIKa; 9 — CMOTPOBOE OKHO

(cTexn10); 10 — ceMb LITYIEPOB € 3anTyIKamMH A71s APO6-

HOTO BBOJ2 HHIDE/IMEHTOB, [IEHOTaCHTENEH, J1aTYHKOB;

11,12 — BXOAHO#H M BLIXOJHOW CTEPUIM3YIOLUHE FONOB-

HbIE BO3AYLIHbie QUIBTPEL; 13 — NpefoXpaHHTeNbHbI

Kianau; 14 — xnanas juis BRIXOASIIETO H3 GHopeakTopa Bo3yxa (rasa); 15 — narux eM-
neparyphl; 16, 17 — BXOA ¥ BEIXOA M3 N1apOBOH pybauikn; 18 — MaHOMETpHI NapoBsIE H
‘BOSAYILIHBIE

BHpoBaHus. M3Mepennas nupopMaLus AaeT XapaKTEPUCTHKY JIHILE O TOM
na nomeliueH aarynk. Ecian dusnueckue yenopus

16:45
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Ta6nuna 17.1.

DHIHIECKHE NapaMETPhi Buodu3nyeckue napaMeTphi
Temneparypa (1, °C) KoHuenTpauus Bo0PO/HbIX HOHOB (pH)
JNasnenue (P, aT™) OKHCIIHTENBHO-BOCCTAHOBHTENbHBIH MOTEHLUMHAN

(eH, MB)
Bakyym (B, MM.pT.cT) Konuentpauus kucnopona s rase (0,%)
Momsocts (N, kBT) KOHUEHTPaUMS YTIEKHCIIOFO ra3a B rase (CO,%)
CKOpOCTb BPAILEHHSA MEMAnKH TapuuankHoe AaBNeHHe KHCIOPO/A B KHAKOCTH
(n, 06/MuH) (pO; , MM.PT.CT.)
Cxopocrs pacxoza (ToToka) rasa TlapuuansHoOe AaBeHHE YIIEKHCIOrO ra3a B
(Gr, n/mun) sknkocti (pCO,, MM.PT.CT.)
CkopocTs pacxosa (notoxa) xuakoctn| KoHuenTpauns yrnesonos (rmoxosst) (1, ma/m)
(Gx, W/muH)
CxopocTs pacxofia TepOro Conepxanue obuiero azora (N,, Mr/%)
Bewectsa (Gdy kr/mun)
B#A3KOCTS XKHAKOCTH (1, Nyas) Concpxanne ammuiHoro azota (AN,, Mr/%)
TLIOTHOCTS XHAKOCTH (C, KI/M’) Conepxanne amuHOKHCIOT (AA, Mr/%)
O6wem 6nopeakropa (V, uj) KonneHtpauus mukpoopranusmos, (C, mapw/mn)
BricoTa xuakoctH B annapare (Ho, M) | HuTeHcHBHOCTS nenoobpasosanus (I1e)
OnTHueckas NJIOTHOCTE XHAKOCTH
Mo, K1
OTHOCHTENLHAsS BJIAXHOCTD (@, %)

OCHOBHBIE N1APAMETPbI KOHTPOJISI H PEryIHPOBAHMS 10 JIMHUAM H CTa-
nnaM GHOTEXHOIOTHYECKHX MPOLECCOB NPHBEXeHb B Tabn. 17.2.

16:51
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Ta6anua 2.17.

(OCHOBHBIE N1apaMeTpbl KOHTPO/IA K PErYTHPOBAHHSA TEXHONOTHUECKHX NMHHi
NpoH3BOACTBa GHonpenaparos

TTapaMETpM KORTDORR W DETyRWpOBaRWS

Texnononic-
cxan aunns, pH [eH|H [n[pO; [pCO; [0, [CO; [le

Tabanua 17.3.

OcHOBHBIC TPEGOBAHHA K PEryNMPOBAHHIO NADAMETPOB NTYOHHHOIO KyJIBTHBH-
POBaHHA MHKPOOPraHH3MOB H KJIETOK JKHBOTHBIX
16:52
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- wis MEKpoopranu3mos * 0,5 °C;

- VIS KJIETOK XHBOTHBIX  0,15; £ 0,25 °C.

JlaT4nKH TemMnepaTypbl. MHOrooGpasne COBPEMEHHBIX POMbILLICH-
HBIX H3MEPHTEIBHBIX MpeobpasoBaTeneii TeMneparyphl (JIdTYHKOB) MO~
3BONIAET H3MEPATL TEMNEPATYPY BO BCEX AHANA30HAX H B 1106bIX TEXHO-
JIOTHYECKHX Tipolieccax. JIaTYHKH TeMIiepaTyphl NOJPa3IENAIOTCS Ha Crie-
nyrowue Gombuime rpynnsi:

- mepmomempot pacwuperus (TP), W3MEPAIONIME TEMNEPATYPY MO Ten-
JIOBOMY PACHIMPEHHIO JKHAKOCTH (KHIKOCTHBIE) WM TBEPABIX Ten (-
JIATOMETPHYCCKHE, OHMeTAIHYECKHE);

- manomempuueckue mepmomempsl (MT) H NpeoOpasoBATENH, HCNOb-
3yIONHE 3aBHCHMOCTH MEXTY TEMIEPaTypoOii H /IaBNeHHeM rasa (raso-
BbI€) WIH HACHIEHHBIX APOB JKMAKOCTH (KOH/IEHCALHOHHBIE);

- mepmoanexmpuueckue npeobpasoeamenu (TI1), pabOTAIOUIHE B KOM-
TUIEKCE CO BTOPHYHBIMH NPHGOPaMH (MOTEHUMOMETPaMH HITH H3MEPHTENb-
HbIMH npeoGpasosarenamu). [IPUHUMN AEACTBHS HX OCHOBAH Ha H3Mepe-
HHH TEPMOJIEKTPHYECKOH IBrKymel ciibl (Tepmo DJIC), passusaemoi
‘Tepmonapoii (tepmo 3/IC 3aBHCHT OT Pa3HOCTH TEMMNEPATyp, Cnas 1 CBO-
&)JJHNX KOHUOB Tl'l, TIPHCOE/IHHEHHBIX K H3MCPWI’€JILHOﬁ cxeMme;

- mepmonpeobpazosamenu conpomuenenus (TC), paboTaiouue B KOM-
TUIEKCE CO BTOPHYHBLIMH MPHGOPaMH (MOCTAMH) HIIH H3MEPHTENBHBIMH
npeoGpasoBa’remMu PaVTHYHOIO THINA H HCTIO/IB3YIOLHE HIMEPCHHE JICK-
TPHHECKOTO CONMPOTHBIICHHA MATEPHAIOB (METAIUIOB, TIOTYNPOBOHHKOB)
B 3aBHCHMOCTH OT W3MCHEHHS TEMIMEPATyphl.

Tepmomerpni s1aGoparophbie. B 1aGoparopusx u Ha GHonpeanpus-
THAX, B OCHOBHOM, paGoTaloT CO CNIEXyIONIMMH TEPMOMETPAMH paclIHpe-
HHA KHAKOCTHOTO THNA: XHMHYECKHMH — THNA TJI-2 ¢ BIOXEHHOH wiKa-
I0f; NaNOYHBIMK BHICOKOrpaxycHbIMH — THna TJI-3 M3 MaccHBHOI Ka-
NWUISPHOH TPYOKH C HAHCCEHHBIMH HA €€ NOBEPXHOCTE JIC/ICHHAMH H
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HOH MarHMTHOH TONOBKH.

17.3. Cucrema TepMoCTaTHPOBaHHs GHOpeakTopos

CucTeMa TEpMOCTATHPOBAHMS NPEIHA3HAYEHA VIS CO3NAHMA U TOJL-
JIEPXKAHKA ONTHMAILHBIX TEMIIEPATYPHBIX YCJIOBHH IIPOBEICHHSA MPOLECCa
KY/ITHBHPOBaHUA MHKPOOPraHH3MOB, KJIETOK JKHBOTHbIX H BHPYCOB B
6uopeaxrope.

CxeMa CHCTEMBI TEDMOCTATHDPOBAHHs NPE/CTaBNeHa Ha puc. 17.4.

Puc. 17.4. TIpuHuMNHAIBHAR CXEMa TEPMOCTATHPOBaHNA GHOpeaxTopa: | —~ GHopeaxTop;
2 - TepMocTarHpyiomee ycrpoiictso; 3 — TOHs; 4 — Hacoc; 5 — G0k KOHTPOIA | ynpas-
neuus; 6, 7 — TepMomeTp conpoTusienns; 8, 9, 10 — kianansr

16:54
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KO MX (pM3MYECKOE COCTOSIHHE, HO M YCIIOBHS NMPOBEJEHHMA TEXHONOIH-
4ECKOro NpoLECcca Nomy4eHns GHoNornyeckyx nmpenaparos. buopeakro-
PbI U1 IITyOHHHOTO Ky/ILTHBHPOBaHHs OOBIMHO PabOTAIOT MO JaBNICHH-
em ot 0,1 1o 0,4 arm, yTo obecneynBaeT COXpaHEHHE CTEPHILHOCTH H
TMOBbIIIAET PACTBOPHUMOCTh Ta30B B Ky/ILTypabHOH sxuakocTH. Ilepenan
JiaBNeHys ABNACTCA NapaMETPOM, XapaKTEPH3YIOIMM X0/ pixa GHonoru-
YECKHX MPOLECCOB, HanpHMep GpubTpaLy. BakyyM LIHPOKO HCIIONB3Y-
€TCS JUIA NEPEKAYKH PA3THUHbIX KHAKOCTEH B CYLIMIBHBIX YCTAHOBKAX H
T.J. Yame Bcero crepunnsaumio 060pynoBaKHsS H MaTepHasnoB IPOBOAAT
TIPH HEMpPEPLIBHOM KOHTPOJE M MOANEPXKAHWH AABJICHHS, OT KOTOPOro
3aBHCHT TEMIEpaTypa (Kak 1oxasaHo B Tabn. 17.5).

Tab6auua 17.5.

3aBHCHMOCTD MEXY TEMIIEPATypOi H BPEMEHEM VISl CTEPHITH3ALHH
HACBIIEHHBIM T1ApOM MOJ JARIEHHEM

Temnepatypa napa, ° Bpewms crepunusaunn, MHH [asnenue napa, kr/cMm
115 0,70
121 1,05
126 1,10
134 2,10

TIpOMBIILIEHHOCTE BBITYCKAaeT GOMbIIOE KOMHIECTBO NpHOOPOB pas-
JIMYHBIX MOAMHKALWMHA JUIs M3MEPEHHs IaHHbIX napameTpoB. Ilo npuu-
UMITY H3MEPEHHst OHH MOAPA3NIENSIOTCA Ha B GONbIIME IpymITbL:

JKMAKOCTHBIE: NIOTUIABKOBBIE, KOJIOKOILHBIC H C BUAMMEBIM YPOBHEM;

- C yNPYTHMH YyBCTBHTE/IbHBIMH 2IEMEHTaMH WM JIEOpMALHOHHbIE:

16:55
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U-TH KparHoe HU3MeHeHHe KOHUEHTpAlMH BOAOPOIHBIX HOHOB.

Ta6anua 17.6.
3aBMCHMOCTS 3HaueHHH PH OT KOHIEHTPALHH BOMOPOAHBIX HOHOB (H*)

Hsmenenne [H'), % (3a
100% npunsto pu3nono-
Cpena  pH HY] rudeckoe 3nauenne pH,
pasHoe 7,4)
2,010 512

1,5 10° 384
1,2.10° 307
Kucnas 1,010

19-

wenouHas

Cmech cnabbix KHCIIOT H HX COJeH, MOJIEP)KHBAIOLIas MTOCTOSHHOE
3HaueHne konuenTpauuu H* (pH) B pacTsope, HasbiBaetcs Gydepom. By-
(epHas eMKOCTh onpeaensercs uimeHenneM pH npu n0GaBiaeHHH CHb-

16:56
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CkopocTs nponudepauyn H MakKCHMabHO JOCTHIAEMBIE [UIOTHOCTH
KJIETOK 3aBHCAT OT HeGoubmx u3meHeHnii pH cpexpl. XoTs cranaapt-

Puc. 17.9. Koutpoas 1 perynnpoBanue pH B npoMsiiuienHom GuopeakTope: 1 — eMkocTs
JUISt KMCTIOTS, eNodH wi Gydepa; 2 — coneHOMaHBIH k1anan; 3 — pH-usmepuTens, camo-
NHMCEL( H PETYNATOP; 4 — COERMHHTENbHAA KOpo6ka; 5 — anextpox pH (coBMeILeHHBIH); 6 —
GJIOK COOTHOLLIEHHS PACXO/I0B ra3oB

16:57
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BanaHc no KMCIOPOAY NMPH KyIbTHBHPOBaHHH HMeeT 6oMbLuyIo npak-
THYECKYIO LIEHHOCTb.

PacTBOPHMOCTb KHCJIOPOAA B KyNbTypaJibHOH XHIKOCTH PE3KO CHH-
JKaeTcs B 3aBUCHMOCTH OT KOHLEHTpaLuH Guomacchl (Tabn. 17.8).

Ta6auna 17.5.
3aBHCHMOCTh PaCTBOPHMOCTH KHCIIOPO/A B CTAHJAPTHO#H NUTaTENLHOH Cpeae

OT KOHUEHTPAUHH ©Ouomacchl

Buomacca, r/n PacTBopuMoCTb KHcnopoaa Mr/n npH 30 °C, 0,23 atm
0 241
3,0 1,30
6,0 0,760
9,6 0,520
16,0 0,435
320 0,260

ITHM OOBACHAETCA HEOOXOAMMOCTL HENMPEPBIBHOMH a’paLMK H nepe-
MeLUHBaHHs B POLECCAX KyIbTHBHPOBAHMSL.

OCHOBHOE BIMSHHE Ha PACTBOPHMOCTB KHCJIOPO/IA OKA3bIBAET MapLiy-
anbHOE JaBlieHNe KMCIOPO/a, TEMIIEPATYpa H PEONIOTHYECKHE CBOWCTBA
NUTATENbHBIX CPEl M KyNIbTYpabHbIX KHAKOCTEH (TUIOTHOCTD, BA3KOCTS,
KOHLIEHTPAIHS KJIETOK, HAIHYME CONEH, HHTEHCHBHOCTB NEPEMEILINBAHMA ).

16:58
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HO PYO44dTOM KOH l"'l' OJIb3YKY A POMBILIJIC bIC CPMO
MarHuTHbIe razoaHanusarops! THioB MH wi ATOO11 co mkanoii 0...2
n0...5%
Onexmpoxumuneckuii Memoo. INEKTPOABI, B OCHOBE PaGOTbI KOTOPBIX
HCTIONB3YETCs ANIEKTPOXMMHYECKHit MeTon MaMepenus pO,, aenatcs Ha
nossporpaUueckne M ranbpannyeckue (puc. 17.11).

OnekTponut

Puc. 17.11. Cxema nonssporpapnyeckoro (a) 1 raabsanuyeckoro (6) cnoco6os uamepe-

nus pO,

TIpx nossporpapuyeckoM cnocobe MExXIy KaToIoM H aHOIOM JaTYH-
Ka CO3/1aeTCA JOCTAaTOYHO GoMbIlast pa3HOCTb IEKTPHIECKMX NMOTEHIHA-
JIOB /151 BOCCTRHOBJIEHHSA KHCJIOPO/ia Ha Katofie. B aTymkax ransBaHuyec-
KOIO THITA JIEKTPOJBI H COCTaB JIEKTPOJIHTA NOA0OPaHbl H3 TRKMX MaTe-
PHaJIOB, YTO BOCCTAHOBJIEHHE KHCJIOPOAA MPOMCXOUT CAMONPOH3BOIb-

16:59
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17.15. ABTomaTuyieckuii KoHTpoIL W peryamposanue pO, -

Kottpon i perymposaue pO, b Mpotieccax ryGHHHOND KyTHBH-
POBAIHA MHKDOOPTAIHIMOB, KATOK KHBOTHAIX  RHPYCOB OCYILECTRIA-
€TCS, B OCHOBHOM, 32 CHET HIMHEHIA BPAI

TIpH Ky TTHBHpOBAHHH MHXPOOPTEHI3MOB HEOGXOLIMO NIPOTPAMAHOE
nOEpKaHHE PO, B IABHCHMOCTH OT a3 POCTA ~ MHHHMATSHAA KOHIIEH-
TpaImIS Ha crazuK mpHcnocoGneHns (10 — 20% HaC.), MAKCHMATEHA B
aKcroHCHIMATLHOH (ase (60 — 80% HaC.) M CHIDKEHMH IPH TIOTXOJE K
Craunonapro ase (20 — 30% Hac.) B 3ABHCHMOCTH OT BHAE 22POBHLX
KymTYP.

TIpH KyTETHBHDOBAIMH KIETOK KMBOTHAX H BHPYCOB HEOGXOLHMO
0c060 TouHo moanepAwBaTs pO, B wranzsone 20 — 30% Hac., yuHTLIBI
C7aG0E MepeMELHBAIHE HI-32 MEXANHSECKDIO BOVIEHCTBH 1A KyT6Ty-
PHI KICTOK H HEOBXOIHMOCTH TIOCTORHHOTD MONAEPARHHS COOTHOLIEHHA
PO, — pCO,, nonaseii cuec soyx — CO,.

DAKTOPANH, BAMAIOUNH HA KOHICHTPALIAIO PACTBOPEHHOTD KHCAO-
POB, ABNKIOTCH: COPOCTS TIEDEMENIHBAHHS, CKOPOCTS BOPALIHH W 1A~
LMAIRHOC MAWICHYC KHCIODOTA B Ta30BO (ase.

TipH yBeIHYeHHH KOHIUEHTPAUMH MHKDOODIANHIMOB 110TPeblenHE.
KHCAOPOZa YRETHTHBACTCA 1 KOHICHTPAIIAS PACTBOPEHHOTD KHCIOPOTA
MOKET CTaTh IMMHTHPYIOHM aKTOpOM, TIpH SKCTIOHEHUMAIBHOM POC-
TC MAKPOOPIAHHIMOR B GHOPEAKTOP HHOTA TIOJIACTCA CMECh BOSIYXA ©
KHCIOPOZIOM, HO CITMIIKOM GOTBUIAN KOMUEHTPALLAA KHCIOPOIA MOKET
WHTHGHPOBATS POCT MHKDOOPFAHHIMOB, C/EA0BATEEHO, HEOGXORHMO
UPHMEHSITh PErYASTOpH KOLENTPALHH PACTBOPCHHOTO KHCTOPOLA NP
KYTSTHBHPOBHHH MHKPOOPTAHIIMOB.

BLmyCKaeMbie NDOMBIIILIENHIE PETYIXTOPH! NPEIHATHAIEH TOTHKO
V1% N0Za4H B GHOPEAKTOP OTHOTO BOJAYXA.

HenoNb3yioT YETHPE METONa PETY/HPOBAHHS KOHUEHTPALIH Pa-
CTBOpeRHOTD KHCTOpORa:

1) IPH NEPBOM H3MEHAETCA TOMBKO CKOPOCTS NEPEMELIMBAHHS;

2) IpH BTOPOM IOOSEPEIHO HIMEHSETCR CKOPOCTh IEPEMEILIHBAHIS H
aspaws;

3) PH TPETEEM NPOHIBOAHTCS OTHOBPEMEHHOE HIMCHEHHE CKOPOCTH
TepeMenHBaNIA 1 BpaLI;

4) TIDH YETBEPTOM HIMEHACTCA TOTLKO IPALLA.

Hanboice NPEAIONTHTE LHO PeryIMPOBaTS KOHUEHTPALIMIO PACTBO-
PEHHOND KHCIOPOAA 10 TPETLEMY METORY (OTHOBPEMENHOE HIMEHENHE
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MHKPOOPraHH3MOB H KIIETOK, OCODCHHO B BbICOKOODOIaLIEHHDIX CPEAaX,
COMPOBOX/IAIOTCS HHTEHCHBHBIM NEHO06PA30BAHHEM, YTO MOXKET CO3/IaTh
CEPHE3HBIC 3aTPYAHEHHS B IIPOBE/ICHHH NPOLECCA U BHIIBATH NPH BBIOPO-
CE TEHBI HECTEPHIBHOCTD.

Jins NEHOPEryNHPOBaHHA BO BPEMs Ky/IbTHBHPOBAHHA M MpENOTBPa-
1eHHs BBIOPOCa NeHB! 13 GHOPEaKTOpa MPHMEHAIOTCS CaMble PAsTHYHbIC
METOIbI — MEXAHHYECKHE, XHMHYECKHE, ¢H3M‘|ECKHC, KOM6HHHPOMHHHE
1 Ap. MeTofibl neHOralenns MOXHO K1acCHQHUMPOBaTh Kak:

1. YcTpaHeHHe BCTICHHBATENCH M BO3ACHCTBHE Ha MEHY (QH3HKO-XH-
MHYECKHMH CPEACTBAMH ("CnOHl:3OBBHMC cpen, OGCCHC“‘IHBEIOII.[HX TIOHH~
JKEHHOE NEHOOOPa3OBaHKE NPH KyNLTHBHPOBAHNH, YIANCHHE BCNICHHBA-
Tesei M3 PacTBOPOB; 0GABNCHNE BEIIECTBA, CRA3BIBAIOLICIO NEHOOOpa-
30BaTe/M B MOBEPXHOCTHO-HEAKTUBHBIE KOMILIEKCHI; 106asnenne [TAB,
YMCHBIUAIONIHX NPOYHOCTh TUICHOK MEHbI).

2. Paspyuienue neHbl MEXaHHYECKHMH, THIPO- H a3POJIMHAMHHYCCKH-
MM criocoGamu (yapHOe BO3/IEHCTBHE TBEPJIBIX OBEPXHOCTEH; BO3/ICH-
CTBHE CTPYSMH JKHAKOCTH HIIH 'a3a; CenapHpOBaHHE MeHbl HHEPLHOHHbI-
MH, LEHTPOOEXKHBIMA H JIDYTHMH METOJIaMH; PE3KOE H3MCHEHHE NaBlie-
HHs ra3a B NIEHe; 3aXBaT M Pa3pyIleHHe NeHbl NI0TOKAMH NepeMeilinBae-
MOt JKHIKOCTH).

3. du3HYECKHE METO/IBI IIEHOTaIleH s (BO3/IeHiCTBHEM KonieGanuit 3By-
KOBO#H M Y/bTPa3ByKOBOH YaCTOTHI; TEPMHYECKOE MEHOTALIEHHE OCTPbIM
NapoM WIH NPH MOMOLUH HArPeTOM XHMAKOCTH; SMEKTPHYECKOE NeHora-
LIEHHE).

4. Crabunn3aums ypoBHA NEHbI MTEM BPEMEHHOTO YMEHbLICHUS MO~
J1a4H BO3TyXa, BPEMEHHOIO NPEKPALLEHHS MEXaHHYECKOTO NepeMeLlHBa-
Hus, BLIBO/IA H3OBITOUHOM MEHBI M3 annapara.

484
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5. KoMOHHHPOBaHHBIE METOIbI.

OCHOBHOE Ha3HAYCHHE NICHOTACHTEIEH — Pa3pyIeHHE IMy3bIPBKOB NEHbI
WM NpexynpexzeHue ux obpasopanus.

TIpenoxennble THAPO- M APOJIMHAMHYECKHE, AKYCTHYECKHE H ApY-
THe YCTPOHCTBA HE MOTYYHIH IHPOKOTO PacipocTpanenws B Gronpo-
MBINUICHHOCTH. [IPHMEHSIOTCA 171aBHBIM 06pa3oM XMMHYECKHE H MeXa-
HHYECKHE CTIOCO0bI NEHOraieH s,

MeTonsl onpenenenus neHoracsimeii cnocodnocTn Bemects. K
CamO} MHOTOYMC/ICHHOH TpyTIIE aHTHBCTICHUBATENEH OTHOCATCA Bemle-
CTBA, XHMHYECKH HE B3aHMOJEHCTBYIONIHE C NeHoo6pasoBaresmu. OnH1
Pa3pymiaioT neHy WiH MPEAyNpexaaioT ee obpasoBaHue B pesynbTare
Pa3sBHTHA paHuHbIX GH3HUECKUX npoueccos. Hivke paccMoTpenb an-
THBCTIEHHBATETH TOJILKO 3TOH IPyImBL.

Mexanu3m JICHCTBHA aHTHBCTIEHHWBATENEH dTOH TPYNMNEI 0BOABHO
cnoxeH. OPeKTHBHOCTL aHTHBCIICHUBATEIICH 3aBUCHT OT X (u3MKO-
XMMHYECKHX NapaMEeTPOB, ONPE/ENAIOLIHX CBOHCTBA NEHHBIX TUIEHOK.

CyecTByioT pasIHyHbIe COCOGE! NPHMEHEHNS aHTHBCTICHUBATENCH
310# rpymmsl. MX MOXHO BBOAHTS 3apaHee B pabouyio cpefy (IeHsummii-
s PacTBOp) JUIsl MPEAOTBPAILIEHHS HEXEIATENBHOr0 IeH000pa3oBatus B
BOJHBIX 3MYILCHAX PasiHYHOTO coctaBa. COrIacko Apyromy crnocoby
aHTMBCIIEHUBATENH BBOAAT B ye oOpasoBasuryrocs nedy. Cneayer or-
METHTB, 4TO 3()EKTHBHOCTL AHTHBCTICHUBATENICH NIPH ITHX ABYX CNOCO-
6ax MPHMEHEHHs HEOJIMHAKOBA.

PaznnualoT neHoracsulee M nmpeaynpexjaolee neHoobpazopanye Redmi Note 9 Pro
. Nlocryn k WHtepHery
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Tabauua 17.11.
Cpasuutensnas agdekTHBHOCTL nenoracuteneii

Tenoracuten, Sbdexmpnocts
nesorackTens
PLibhii xup Tena
- Xioniks, nena
PalhuHHPOBANHOE MIOACOTHEUHOE MACIIO Tea (Miu10)
Tloaconneunoe Macio
KawanoTossiit xHp

BetepiapHLii xup (MoteRNHa) _
BeTephnapHbii XHp

Anexanons /81 nHT.Cp.

- 21/81 nHT.Cp.
Bercpunapibiii kHp (PhioAA AKHP) 14

- 2.5M/330n uT.cp.
Tiponon 5400 0012

- 0,02

0,03
0,04
0.08

B HacToAlICE BPEMA OTCHYCCTBCHHAA NMPOMBINUICHHOCTD BBUTYCKaeT
ToNbko nponuHon B-400, xoTopbiii ABIsETCH BHICOKOIPHEKTHBHLIM mie-
HOracHTenem.

HZBCC’I‘HO, YTO CHHXXEHHE pacxoja nieHoracurenei JOCTUIracTCs 3a CYeT
NPUMEHEHHA HX B IMYJILIHPOBAHHOM BH/IE. DMYJILraTopaMH MOryT GhITh
NMPHPO/IHBIE BEILIECTBA, & TAKKE CHHTETHYECKHE COCAHHEHHA.

Tlpx nomyueHnH SMyJLCHI{ NEHOracuTeNeH OCHOBHYIO TPYAHOCTb ITpe/-
CTaBJ/sET HX CTBGWIKSBL[HSI, TaK KaK BCE NEHOTaCHTEJIH ABJIAIOTCA IpaK-

17:05
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MO/IEJIH KaKOrO-HHOY/lb 3KCTPEMAlbHOrO BO3JACHCTBHA, B YCIIOBHSX, KOT-
JIa HA MHKPOOPTaHH3Mbl H KJIETKH BJIMSIOT HEMHICHTHQHIIMPOBAHHbIE
(axTOphl, BCEr/ia CONEPXAT HIEMEHT HEONPEACNEHHOCTH.

MeToab! ONpe/ieNe s KOHLEHTPALMH H XKH3HECTIOCOBHOCTH MHKpO-
OpraHW3MOB M KJIETOK TOAPA3AENAIOTCA:

1. Hpampie:

- BBICEB HA [UIOTHYIO NUTATEIbHYIO CPE/Ly (BH3yanbHBli);

- JNEKTPOONTHYECKHIH;

- uTyoMeTpHUECKHii;

MHKpPOKYJ/IETypalbHbIi;

- ONTHYECKHHi (J1a3epHBIR);

- NPe/ebHOE Pa3BeCHHE;

- JIEKTPOMETPHYECKHIf;

- (unsTpoBatme ¢ MHAITYOPECLCHTHOH MHKPOCKOMHEH.

2. Kocsennble:

- MHKPOCKONHYECKHH (LHTODPAKTOMETPHHECKHIA);

- LIXTOXMMUYECKHH (BH3yaslbHbIH aHANH3 HAa OKPALUMBAHHE);

- 6uodH3HUECKHi (IEKTPOXHMHUECKHH, ONTHYECKHH, 3N1EKTPONpo-

492

BOJHOCTb, XEMH/IIOMHHECLICHLHA, (ITyOPHMETPHS, dNEKTPOMETPHS, BA3-
KOCTB, TEIUIOBBIIENICHHE);

- Groxumuueckuii (MeTaGonnuecKas aKTHBHOCTb, HEPMEHTATHBHOE
BOCCTAHOBJIEHHE KpacHTesisi, pepPMEHTATHBHAS AKTHBHOCTS, JIbIXATE/bHAs
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BOJHOCTb, XEMH/IIOMHHECLICHLHA, (ITyOPHMETPHS, JNEKTPOMETPHS, BA3-
KOCTB, TEIUIOBBIIENICHHE);

- Goxumuueckuii (MeTaGonHueCKas aKTHBHOCTb, GEPMEHTATHBHOE
BOCCTAaHOBJICHHE KPacuTess, (PepMEHTATHBHAS AKTHBHOCT, JIbIXaTe/bHasx
AKTHBHOCTB, KaTajla3Has aKTHBHOCTD, quryopecueHims);

- TEOPETHYECKHIA.

Ipambie MeToabI

BeiceB KyNbTVDLI Ha TUIOTHYIO MUTATENbHYIO cpeny. CoBepLIEHCTBO-
BaHHME 3TOr0 METO/A MOLUIO MPEX/IE BCEro 10 MyTH aBTOMATH3ALMH Pa
npouenyp. Tak, 3anareHTOBaHO yCTPOHCTBO, 0DECTICUHBAIOLIEE ABTOMA-
TH4ECKOe GECKOHTAKTHOE HAHECEHME Ky/IbTyphl HA NMOBEPXHOCTH NMHTa-

TebHOTO arapa B vaiuke ITeTpH.
PaspaGoranbl npocTeiiime yCTpOACTBA 1 MEXAHH3AUMH BH3yalb-
HOro nozicuéra KkierTok Ha yamkax ITerpu (anamerpom ot 100 10 150 Mm)

C MCMOJTB30BAHHEM TIOJICBETKH M
YBEJIHUCHHSL, FEKTPOHHBIM JIETeK-
TOPOM C 3aNOMHHAIONIMM H 3aNi-
CBHIBAIOLMM YCTPOHCTBOM HJIH JIH-
CTaHIMOHHBIM ynparienueM. [pu-
MEpOM TaKOro yCTPOHCTBA CIIYHHT
npubop Tvna «Biotronicy (upms
NBS (CLLIA), obumii B Kotopo-
ro npusengH Ha puc. 17.18.
3HAYNTCBHBIC YCTIEXH IOCTUT-  Puc. 17.18. YeTpoficTso s susyanshoro v
HYTHI B CO3IaHHH CHCTEM aBTOMa- noacuéra M AHANM3A KJIETOK THNA

¥ «Biotronic» dupmut NSB (CLUIA)
THYECKOTO CYETa KOJIOHHH Ha Yau- -
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WIH 9HCI0 HHEKLMOHHBIX MHNL, 0GHAPYKEHHBIX B OAHOM KIETKE. -

BHpYCBI BHIXOAAT H3 KJIETKH Ha NO3HEH CTAIHH H He NMOIHOCTLIO. B
JZIPYTHX CITyasix, KOrZia BHPHOHBI CO3PEBAIOT B NPOUECCE BBIXO/IA H3 KIET-

KH, KDHBBIE JUIAl BHYTPHK/ICTOYHON M BHEKIETOYHOH MH(eKuny conana-
1oT.
LlHKn pasMHOKEHHS COCTOMT H3 HECKONBKHX CTalui

NPHKpEIUIEHHE (ancopOins) BHPYCa Ha MOBEPXHOCTH KIIETKH;

TNPOHUKHOBCHHE BHDYCa B KIETKY;

0cBOGOK/ICHHE BHPYCa OT GenkoBoi 06010ukK (pa3ieBatue), 4TO
NPHBOZHT K JKITHTICY, TIPH KOTOPOM MPOMCXOJIHT TPAHCKPHIILMS CrIelH-
(uueckux nocneoBaTeHOCTEH pouTesbekoi BupycHoi JJHK wnu PHK
¢ obpazopanuem MPHK;

Tpancnsuns MPHK H NosiBjIeHHE KOXHPYEMBIX BHDYCOM (epPMEHTOB
W IPYTHX PAiHMX BUPYCHBIX GeKOB;

perunkauns supycroit JIHK win PHK;

- JanbHEAWIAS TPAHCKPHILHSA A0EPHEH H POAHTENBCKOH HYKIIEHHO-

BO# KHCJIOTBI;

TpaHCAAMA 0BpasyIomMXCA NIPH 5ToM no3anix MPHK 1 naxoruie-
HHE CTPYKTYPHbIX # IPYTHX KOJHPYEMBIX
BHPYCOM Ge/IKOB, 4acTh KOTOpbIX 06aja-
€T PerynATOPHBIMH QYHKUHAMH;

camocBopKa BHPYCHBIX GelkoB BOK-
PYT reHOMa BHpYCa;

BbIXOJl HOBBIX BHPHOHOB H3 KICTKH.

Cxema mmkna pasmuoxenns JJHK-co-
ZepXKamux BUPYCOB NPEACTaBAeHa HA
puc. 8.6.

‘TPaHCKPHITLMA, TPAHCIALMA ¥ PEILTH-
xauns Bupychoro PHK y PHK-coniepaxa-
LMX BHPYCOB WIET PasHoo6pasHbiMK my-
TAMH Y BUDYCOB PasH4HBIX POIOB.

Bupon

Puc. 8.6. Cxema pasmsoxenms
JIHK-coxepauux nupycon
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1LUHE TOHKYIO CKopymy. OHH HO/DKHBI ObITh CHECEHBI HE TI03/IHEE AECATH
CYTOK Ha3ajl. B MpOTHBHOM Ciiyyae pasBHTHE 3apOJbilIa, HECMOTPA HA
OILIONIOTBOPEHHE, CHIIBHO 3aj1epKHBaeTCs. SHIA A0MmKHbB! ObITh YHCTHI-
MH, HO HE MBITHIMH.

Huky6aumio npoBOAsT B 0GbIMHBIX HHKYGATOPaX ¢ aBTOMATHYECKHM
NPHCNOCOGIEHHEM /L1 NEPEBOPAYHBAHMA FHIL, BEHTHIATOPOM, TEPMOMET-
POM H THIPOMETPOM, IpH Temnepatype 37,2 — 37,8 °C  BaxHoCTH 60 —
70 %. Bospact PK3, ncrionbayembix juis paGoTsl, 3aBHCHT OT BHA BHPY-
ca, kotopsiM GyayT 3apa-
KaTh KypHHbIE IMOPHOHSL.
OnHako HE3aBHCHMO OT
31070 lilia HYXHO 0BOCKO-
nupoBaTh Ha 3 — 4 cyT HH-

XYoL, 413 Toro aToGis
YAANHTS HEOILIOAOTBOPCH-
Heie (GonTynbi) u fiiua ¢

noruGwmMH SMGpHOHaMH

(one. 87,

Jlanbrefiuee PasBHTHE  pye, 8.7, Texuonormicxas cxem kymLTHBHPOBINHA
IMGPHOHOB NIPOBOZIAT € CO-  BHPYCOB B PASBHBAIOUIANCH KYPHHBIX IMOPHOHAX
GnrofeHHeM BBILICYKa3aH-

HbIX ycs10Buii. OGBIMHO PasBHBAIOLIHECA KypHHBIE SMGPHOHBI 3apaaioT
B Bo3pacte 7 — 12 cyT.

PaGory no 3apaxenuio PKD npoBoasat B cTepribHOM Gokce, re Hme-
1oTCs pabouHe CTONBL, CTy/Ibs, Ky/ia TIOBE/ICHBI BOAA, ra3, BakyyM. [lepen
Ha4anoM paboTel CToN Ae3uHGHIMPYIOT. 3apaHee TOTOBAT HEOOXOHMEIE
HHCTPYMEHTBI, Ie3HHAIHMPYIONIH pacTBOp, HOMMPOBAHHEIH CTIHPT, Mpo-
GOHHHK JUIsi BCKPBITHA CKOPITYTIBL.

3apaxenne IMOPHOHOB MPOBO/AT C MOMOLLBIO CTEPHIBLHBIX CrIELHATb-
HBIX IIMPHLOB H I 31€Ch A0/DKeH ObITh pacriaBieHHbli napapuy ans
3aHBKH OTBEPCTHIl B CKOpITyne nociie 3apaxerus. Kpome 1oro, neobxo-
JIMMa EMKOCTB € ICSHHPHUMPYIOWIEH HKHAKOCTBIO JUTS HCTONB30BAHHOTO
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Tab6amua 8.1,

KnerouHble KymsTyphl, IPHMEHAEMBIE B NIPOMBILUICHHOM NPOH3BOACTBE

KynsTypsi
KIETOK

MPOTHBOBHPYCHBIX BaKLHH

BakuuHbl

Kusbie

MHakTHBUPOBaHHbIE

DubpomwIacTh
KypHHBIX 3MOpH-
OHOB

Bemencrso, Gone3us Ayecks, 6onests
Helokacna, Gonesns Mapeka, snuedanut
NowazeH, YyMa IUIOTOALHBIX, OCTIA NTHL

Bosestb AyeckH, SH-
uedanut nomanei

Touxu cBuHBH

TMouxu xpynHoro
pOraToro cKoTa

Knaccrgeckas qyma CBHHEH, NapBOBHpYCHas
HHOEKUHS CBHHEH
Karapanbras uxopanka osen

Auyp

Yyma, pHHOTPAXEHT W JiHapes KPYnHOro
DOraToro ckoTa

Suyp

Tloukn cobaxu
TloukH Kponuka

Tenatut cobak, YyMa IJIOTOAAHBIX

M#ukcoMaTo3 Kponukos

Bonesus Ayeckn

Tlouxu Mopckoi
CBHHKH

Knaccuyeckad qyma CBHHEH

Touku xomsaka

Beiuencrso

Koxa aM6puona
OBUKI
TecTHKybl ATHAT

KoHTaruo3uas nycTy/€3Has IKTHMA, Aep-

maTuT oseut (KTIJT

Kiaccuyeckas dyma cBUHEH

TlocTosnHsIe (ne-
PEBHBAEMBIE) NTH-
HUH KIETOK

Yyma nI0TOSAHBIX, GENIEHCTRO, TPAHCMHC-
CHBHBI raCTPODHTEPHT CBHHEH, POTaBH-
pycHas 60n€3Hb CBHHEH.

Slutyp, Gewenctso,
Gonesun Ayeckn, 6o-
ne3us Tewena, nap-
BOBHpYCHas Gonesnn
CBHHEH

B cOBpeMEHHOM MPOHM3BOJCTBE BHPYCHBIX BaKIMH KyJIETYPb! KIETOK
SBJIAIOTCA OCHOBHO} CHCTEMO}H JUIA PENPOAYKIHH BHPYCOB. DTO Heab-
Hasi, OTHOCUTEJIBHO OAHOPOAHAS NMOITY/IA1Ms KIETOK, KOTOpas IMPH HCIOJIb-
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KJIETOK MOXET NOrubHyTS.
JIna noay4eHus KynbTypsl KJIETOK NPHUMEHSIOTCA TaK HasblBaeMble
POCTOBbIE Cpenpi, copepikalme OENOK ChIBOPOTKH KPOBH ONPEAEICHHBIX
XHBOTHBIX, THAPOJIN3AThl NiaK-
Tams6ymnHa 1 T4, [Toams rnosa v sapociof ocobn |
Bpewms renepauuu pas-
JIMYHBIX KYNBTYP KJIETOK
cocrapnser 15 — 50 u. ITo

v
[ HopmankHas Txans HeonnacTuueckas Tkann

JOCTHXXEHHH ONpe/esieH-
HOTO, XOpOIIEro pocra,
JanbHeHiee UX pa3MHO- Tlepsuunas cybxynsTypa
KEHHE MPEKPALIAIOT. ! 1
Takas KynbTypa KIeToK Hopmamias { Tereponouasan

Tiepswinat kynsypa

Annnonanas wieTouHan

MOXET HCMOJB30BATHCS

A8 BHIPALIMBAHHA B

Heit Bupycos (puc. 8.9).
IIpusenem KoHKper-

HBIii IPUMEp TIONy4e- |Cnpenn¢u Gens TlocTosste (nepeanBachsic)

HHS KIETOYHOH KyNbTy- o

DBl U3 NOUEK TEIAT  p,c g9, Tlomy4eHue KNETOYHBIX IHHUH NPH KY/IBTHBH-

(IIT), npUMEHAEMON  posanum in vitro comarHueckux KieTok (o TpudduTcy

IU1s BbIpalMBaHus Bak-  JUx. B., 1989)

LMHHOTO ABUPYJIEHTHO-

ro wramma TK-A (BUDB) Bupyca undexunonHoro punorpaxenta (MPT)

KpYITHOTO POraroro ckota. J{ns nonyyesus KyasTyphl kietok I1T nenons-

3yIOT MOYKH OT TeleHKa B Bospacte 1 — 1,5 Mecsaua. C noyek cHUMaroT
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3UH TPHIICHHU3HPOBAHHBIX KIETOK.

8.4.2. Cnoco6bl BLIPALIMBAHUSA KJIETOYHBIX KYJILTYP

B NPOMBIILICHHBIX YCI0BHAX

CoBpeMeHHbIif 3Tall pa3BUTHS GHOTEXHONOrMU XapaKTepeH CO3JaHM-
€M MacCOBOI'0O KYJIbTHBHPOBAaHHS KJIETOK C LENBIO NoMy4eHus Gonpiroro
KOJIMYECTBA BUPYCHOTO aHTHIEHa, HEOOXOAMUMOTO [Ulsl IPOH3BOACTBA GHO-
TIPENApaToR.

B OCHOBHOM HCHONB3YIOTCA TPH PaxIU4HBIX CNOcoGa PENnpoXyKLHH
BHPYCCOJEPIKALIEr0 MaTepHana:

- CTalMOHAPHBIH;

- AMHAMMYHBIA (POJUIEPHBIIL);
- CYCTIEH3HOHHBIH;

- Ha MUKPOHOCHTEJIAX.

BonbIMHCTBO HETPaHC(HOPMHPOBAHHBIX KIETOK MJIEKONMHTAIOLIMX
MOTYT PacTH BHE OPTaHH3Ma TOJBKO Oyly4H NMPHKDEIUICHHBIMU K Cy6-
cTpaTy (K APyruM KIETKaM, K CTEK1Y, K IUIACTHKY). DTH KIETKHU TPH BHE-
CEHUH HMX B COCYZ U KYJIbTHBHPOBAaHHA NPHKPEIUIAKOTCA 32 CYET CBOHX
afire3HBHbIX (haKTOPOB K CyOGCTpaty M pacTyT Ha HeM, 06pasys MOHOCHO,
T.€. CIIOH KJIETOK, [JIe€ KJIETKH TOJNLKO CONPHKACAIOTCA MEXIY co6oil u
PACcTyT B OIMH CJIOH.

CraunonapHblii crioco6. BeipaumBanue KIETOUHBIX KYNbTYP CTallH-
OHapHBIM CrIOCOGOM YI06HEE BCErO NPOM3BOIMTL B CTEKIAHHBIX MATpa-
cax eMKocThio 1,5 1.

B crepunbHbie Matpackl HanHBaloT 150 cM® pocTOBOH nuTaTenbHOM
cpelbl, a 3aTeM BHOCAT HEOOXONHMOE KONHMYECTBO MATPOBOH KyIbTYphI

nero gaTReTCTRVIOIIel KoHuenTDanyy M2 QQMEIAaT B Tep.

1720
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Ta6anua 8.2.

Buopeampu A1 CYCTICH3HOHHOIO M NCEBAOCYCIIEH3UOHHOrO (Hﬂ MHUKPOHOCH-
TCMX) TEPHOIMYECKOTO H HEMPEPLIBHOIO KyJIbTHBHPOBAHHSA KJIETOK XMBOTHBIX

Hanmenosanke, pupma,
crpana. Tun, Mapka

W BUPYCOB

Hasuauennue, cculiika

Texuuueckue
XaPaKTEPHCTHKH

CellyGen «NBS»
(CLIA)

J18 KyNbTHBHPOBAHHS
KJIETOK Ha MHKPOHOCH-
TEJAX U B CYCTICHIUH

Emkocts, n: 1,5; 2,5; 5,0
Temneparypa, °C: +5-60 10,25
Iepememmsanue: ot 20 go 225
0o6/MuR

Adspauns: ot 0 10 2,5 1/MUH
pH: 3,5-9,99+0,01 en. pH

pO;: 0-100 +1% nac.

Bioflo III «<NBS »
(CLUA)

JIns nepHoAHYECKOro H
HENPEPHIBHOTO KyJIb-
THBHPOBaHHA MUKDO-
OpPraHH3MOB H KIIETOK
JKHBOTHEIX

Emxkocts, 1: 1,6; 3,3; 6,6
Temneparypa, °C: +20-60 +0,1
TlepememmBanue: ot 25 10 999 + 1
06/MHH

Aspanus: ot 0 10 7,5 W/mMun
pH:2-9,999 +0,01 en. pH

pO;: 595 + 1% nac.
ABTOMAaTHYECKOE XHMHYECKOE e~
HorameH1e

«Bellco Biotechnology»
BB (CILIA)

JIns KynsTHBHPOBAHHA
MMMOGHIHI0BAHHBIX
KIETOK H KNEeTOYHBIX
NHHU{ B CYCTICH3W H Ha
MHKDOHOCHTENAX

EMKocTb, i1: 0T 3,5 10 4000
Temnepatypa, °C: +5-60 +0,25
TlepememnBanue aspauneii
pH: 2-9,99 +0,01 ea. pH

pO,: 0-100 * 1% HachleHHs

a/re3upoBaHbl Ha TBEPIOM CyOCTpaTe, HaXOMAIIEMCA B 3KCTPaKaNLIAD-
HOM MPOCTPAHCTBE, @ NOBEPXHOCTH KAMHIUIAPOB OCTAETCs CBOGOHOM uis
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Tabauua 8.3.
ILINOKD HCTION3YeMBIC IHTATCILHEIC CPETE! 1A KYKTYP KICTOK

Cpena 199 TIIHPOK HOMOMK3YEMAR MHOTOKOMTIONCHTHAA CPEAR, NEp-
BOHANATLHO NDETHAINAUATACH H HCIOTHIOBANACH AN TIPO-
MIBOACTB NIONHOBHPYCA. PEXOMENTYETCR AR NPHMEHEHHS
B AMATHOCTHKE BHDYCHbX HEGEKINA__

Cpena ¢ 0,5% rapo- | TIpocTan WIMPOKO HCMOTE3yeMas cpeia. TIpH ACGARACHHH

TATOM NaKTANGGy- | 2% CHIBOPOTKH HOBOPOXACHHAX TEIST OOPasyeT Ha pac-
TBopax XeHkca WiK Ipia COOTBETCTBEHNO CPEns Meas-
Hika A 1 B 15 BHDALMBANUR IONEK OBC3LAN

OcHonias cpena HIra, | OGSIHO HCNOTEIYEMan CPERa C MHHHMATLHM HAGOPOM
AMHHOKHCIOT W BHTaMHHOB, TTDEIHAHAAETCR AT KyMb-
TuBHpOBANNA Knerok Hela, KB  T.n.
Tlo cpasnenio ¢ BME, MgSO, aenen wa MgCl; , yaa-
P

‘Munnwaiinan cpeaa | 1o cpannehnio ¢ BME, B 5 pas yneaHueHo Concpannce
Hrna, MEM, F-IT aprurwma, B 4 pasa - THCTAWNA, ABYKPaTHAH HaGop oc-
TANLHLX AMHHOKHEAOT, KPOME TAIOTAMMNA, YAATEH GHO-
i, HCnoTkIyeTes S8 KyABTHBHDOBAHHA GOTHUINNCTBS
epeBNBICMLIX NHHHH € TOBMLIENHHMK TDEGOBRHNEMH K
nTatessHofl cpexe («asoivasy Mrna). Mossonser noa-
CDXKBATS KYNBTYDH JUTHTEBHOE BDENA GE3 NOIXODMKH
Minnsianias cpesa | Mo cpanvieniio ¢ MEM, yaasen CaCly, noBWIICHO coacp-
Hrna ana cycnenswon- | xanwe MgSOq b 10 pas, yseawseno conepxanne NaH;PO,.
s kynbTyp, MEM S | 3a9acTylo ZOTIOTHAETCR AOGABACHHEM  KapbOKCHMETHA-
| mennionosss  neworacure
Cpena Hirna & Mox#i- | Tlo cpaskienio ¢ BME, BAB0C yseawuc raiorawmn, 7o
Kaunw JlanGexxo, ‘GABACHA TIKLIMH ¥ CEDHH, OCTATHHSIE BHTAMMHM } AMHIHO-
DMEM KHCTOTH yBenuteHb: npuwepo 8 4 pasa. Ilpucyrcrayior
MHHKMATbHBIC KonH4CCTBa Fe(NOy). Mcnonksosanach was
SHPALINBAHNA BMPYCA TIOTHOMS B IICPBHSHMX KYIRTYPaX

Cpeia Xoma, Ham F-10, Tipn A0GIBIeHNH CLIBOPOTRH KPOBH NPEACTABAAET COGOR
MY K CAMBIX TIyWIIWX MHTATEAMINX CPEl, MPHTOTNYIO
. 13 BHIDAUIMBINAR GOLWNNCTEA KAETONMBX AMHN
Cpena MaxKox VICTIOTIYETCH 1% KyI5THBHPOBAHNA ACHKOLNTOB, MaT-
para GHonCHH W HaNGOTCE TPEGOBATEARHBIX NCPBNTHIX
# nepenunacua xnetox. TpeSyer go6ank 10 -30% u-
| Gomowansoi rensuveii cusoporxs
Cpena RPMI 1640 TICPBOHANATLHO pEANIHAYARACE UTA KyASTHBHPOBIHHA
EZOBEHECKHX W MBILIHHBIX TEHKEMHHECKHX KnETOK. TIpH

HOBABTEHHH CHBOPOTKN — ORHA W3 RYMIIIHX CPEA 18 B~
"DABAHHA GOTHITMHCTBA WIBECTHAIX MMl KIETOK

Cpeza J1cibomnia L1 | [10K033 JAMEHEHA ran0MaxTo30R. B Gyephon chCTeme
OTCYTCTBYeT GHKApGOHAT HATPMA, ¥TO TIO3BONSET BhIpAUIH-
BITH KICTKH B YCTOBHAX KOHTAKTA C OTKPHITOM aTMOCHE- ~
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Yvactue

Coo6WwHTL 06 oLmnbke
CoobLiecTBo

dopym

Caexue npaBkn
HoBble CTpaHmLibl
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MbILLIM), 1 OMYXOMEBbIX KNETOK M1enoMbl. CAINSIHUE KNETOK NPON3BOAUTCS C NOMOLLbIO HapyLLAIOLLEro MembpaHb!
areHTa, Takoro, Kak MonaTUIEHTIMKONb UMK BUpyC CéHaali. MocKomnbKy pakoBble KNEeTki M1enoMbl
«BeCcCMepTHbI», TO eCTb CrIOCOGHbI AENUTLCS GOMbLIOE KOMMHECTBO pas, NOCHE CANSHUS U COOTBETCTBYIOLIEN
cenekumm rmGpraoMa, MPOU3BOAALLAS MOHOKIOHATbHbIE @aHTUTENa NPOTUB aHTUreHa MOXKET MOAAePKUBATLCA
Aonroe Bpems. B 1984 . 3a oTKpbITVE NPUHLIMNE NOYHEHUS MOHOKIOHaNbHbIX aHTuTen MunbluTeiiH, Kénep u
EpHe nonyunnm Hobenesckyto NpeMuto no nsnonorum u MeauumHe.

Omnucanue METO/IA [ npaswTs | NpasuTs ko; HoGenesckas npemus no hU3Monorum unum
© MeAMUMHe — BbICLUAs Harpa/a 3a Hay4Hble

TNabopaTopHbie KVBOTHBIE (MNEKONUTaloWNe, HANMP  focTypkenis B OGNACTY UBMONOTA UMK o, NyTéM
HECKOIbKUX MHBEKUMI aHTUTeHa B TedeHne 1—2 MC  MeuLmHbI, ©XErOaHO MPUCYKAasTes {OTOpbIX
BbIAENsT NMMGOLNTL. VX CnnBaloT ¢ kneTkamn M LLIBeficKol KOPOSIEBCKON akafeMuei Hayk B no cebe He
NpoN3BOAVIIa aHTUTENa 1 He UMena reHa runokcad  CToKronbMe. ro fenaet

& YyBCTBUTENbHOM K CenekTupyoLemy areHty HA ouibio

&

HapyLaiolero MembpaHbl areHTa, Takoro, kak nos

Mocne cnusHuA kNeTku B Tedenne 10—14 aHeit noaaepxuBaoT B cpefe, coaepxalleit HAT (rMnokcaHTuH,
AMUHONTEPUH 1 TUMUANH). AMUHONTEPUH BNIOKMPYET CUHTE3 HYKMEOTUAOB, NOSTOMY KIETKU MaTePUHCKOM
MUenombl norubatot. B oTnnyme ot Mmenombl, rubpuaHble KNneTkn n B-numdouutsl, nmetowme reH MMOT,
BbDKVBAIOT 32 CYET UCTIONb30BAHWUSA TMNOKCAHTUHE Kak UCTOYHMKA MyPUHOB, HO MPOLOMKUTENbHOCTb KU3HU
0GbI4HbIX IMMOLIMTOB OTPaHNYEHa, U Yepe3 HECKONBKO HEfleNb B KyTLTYPE OCTaKTCS TOMBKO KNETKM MMBPAOMbI.
TMocKonbKy He BCE 13 HIMX 06pa3oBaHbl MyTEM CANSHUS MUENOMbI C MMMGOLIMTaMU, MPOMU3BOAALLMMA HYXKHbIE
aHTUTena, KNeTkn AeNsT Ha JIMHUW, KOTOPbIE NO/AEPXMBAIOT B OTAENbHBIX Selikax 96-nyHouHbIX nnalek. lanee
B Cpe/ie Ha/l KNeTKamu OnpelensioT aHTUTENa 1 OTEPaKOBLIBAKOT KIETOYHbIE NMHIMK, HE MPOU3BOASALLME aHTUTENa
VNN HEIOCTATO4HO BbICTPO pasmMHoXatowmecs. Mpu 40CTaTOMHO XOPOLLEeM Pa3BeeHNM KIETOYHOM CyCMeH3n B

OfHy NYHKy nonaaaet He 6onee oaHoN rMBGpUAHON KNETKU, HO AN rapaHTNPOBaHHOIO KavecTsa 1 cTabunbHOCTM
MHUM MOTYT GbiTh €LUE pa3 KIOHMPOBaHbI C TeM, 4ToBbl aHTUTena

W Tubpuac X + o

MBpuaoMHas TexHonorvs:
(1) IMMYHN3aLMS KMBOTHbIX;
(2) Bbinenexme B-nMMdoUUTOB 13 ceneséHku;
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BbIAEJIAKT JIMM@POUUTDI. VIX CITMBAEKT C KIIETKaMN MMNESIOMbI, KOTOPYHO BbIOMPAKDT TaK, 4TOObl OHa cama 110 ceoe He
Npou3BoAMIIa aHTUTENa U He UMena reHa rmnoKcaHTUH-ryaHuHdocgopubounTpaHcdepasbl (IMMPT), 4to Aenaet
©6 YyBCTBUTENbHOW K cenekTupyoliemy areHty HAT (cM. Huxe). CriMsiHne KIeTok Npou3BoANTCS C MOMOLLIbIO
HapyLaloLero MemMGpaHbl areHTa, Takoro, Kak MonMaTUIEHITIMKONL N Bupyc CeHaail.

Mocne cnusHuA kneTku B Tedenne 10—14 aHeit noaaepxuBaoT B cpefe, cogepxallert HAT (rMnokcaHTuH,
AMUHONTEPUH 1 TUMUANH). AMUHONTEPUH BNIOKMPYET CUHTE3 HYKNEOTUAOB, NOSTOMY KIETKU MaTEPUHCKONM
MUenombl norubatot. B oTnnyme ot Mmenombl, rubpuaHble Knetkn n B-numdouuTsl, nmetowme reH MMOT,
BbDKVBAIOT 32 CYET UCTIONb30BAHWUS TMMNOKCAHTUHE Kak UCTOYHMKA MyPUHOB, HO MPOLOMKUTENbHOCTE KU3HU
0GbI4HBIX IMM(OLIMTOB OTPaHNYEHa, 1 Yepe3 HECKOMBKO HEfleNb B KyTLTYPE OCTaKTCS TOMBKO KNETKM MBPHAOMSI.
TMocKonbKy He BCE 13 HIMX 06pa3oBaHbl MyTEM CANSHUS MUENOMbI C TMMAOLIMTaMU, MPOMU3BOAALLMMA HYXKHbIE
aHTUTena, KNeTkn AeNsT Ha JIMHUW, KOTOPbIE NO/AEPXMBAIOT B OTAENbHBIX Selikax 96-nyHouHbIX nnalek. lanee
B Cpe/ie Ha/l KNeTKamu OnpelensioT aHTUTENa 1 OTEPaKOBLIBAKOT KIETOYHbIE NMHIMK, HE MPOU3BOASALLME aHTUTENa
VNN HEIOCTATO4HO BbICTPO pasmMHoXatowmecs. Mpu 40CTaTOMHO XOPOLLEeM Pa3BeeHNM KIETOYHOM CyCMeH3n B
OfHY NyHKY ronaaaeT He Gornee oHOM rMBPUAHON KNETKM, HO ANS rapaHTUPOBAHHOTO KaYeCTBa U CTaBNIBHOCTU
KyNBTYPbl OTOGPaHHbIE KNETOHbIE NIMHN MOTYT BbiTb €LE pa3 KIIOHNPOBaHbI C TeM, 4ToBbl aHTUTena
MPOM3BOANMMCH NOTOMKaMM OAHON MMBPUAHON KIIETKM, TO €CTb Ebinu MoHokmoHanbHbiMul 'L

KrnoHunpoBaHHyo KynbTypy rub6praoMbl 3aTem nepeceBatoT U3 NyHku 96-nyHO4HON NnaLlkv B cocyabl GonbLueit
EMKOCTY A5 Pa3MHOKEHUS!, XPaHEHMS! B KWAKOM a30Te 1 Nofy4eHs GombLIero KonniecTsa aHTuTen Ans
AanbHeLInX UccneaoBaHwit. M3 KynbTypanbHoi cpefibl MOXHO Nomny4uTb oT 1 4o 60 ug/ml MOHOKNOHaNbHbIX
aHTUTeN. Bonbllee KOMMYECTBO MOXHO MOMYYNTb NYTEM BBEAESHWUS KIETOYHOI CYCMeH3U B BPIOLLHYIO NONOCTL
MblLLEit, rAe MMBpNAoMa Pa3MHOKaETCs NOAOBHO PaKOBbIM KNETKaM MaTePUHCKOV MUEMOMBI, CEKPETUPYSt
aHTUTeNa BO BHYTPUMOMOCTHYIO XIAKOCTL C 0BpasoBaHneM acyuma (CKOnmeHue KNAKOCTI B GPIOLLHON MonocTy).

HpnMeanmI [ npaBuTb | npaBuTb koA |

W Tubpuac X + o

MBpuaoMHas TexHonorvs: =

(1) IMMYHN3aLMS KMBOTHbIX;

(2) Bbinenexme B-nMMdoUUTOB 13 ceneséHku;

(3) kynbTypa KNeToK MUenombl;

(4) cnusiHne B-nMcoLMTOB 1 KNETOK MUENoMbI;
(5) cerperaumsi KNETOUHbIX MMHWIA;

(6) CKPUHUHT 1 ceneKums NIMHNIA, NPOU3BOASLLINX
aHTUTena;

(7) pasmHoxerne rmbpuaomsl in vitro (@) unm in vivo
(b);

(8) nonyyenue antuTen.

1. 1 Nelson, PN; Reynolds, GM; Waldron, EE; Ward, E; Giannopoulos, K; Murray, P.G. Monoclonal antibodies (axm.) // Molecular pathology : MP. — 2000. — Vol. 53, no. 3. —

P. 111—117. — doi:10.1136/mp.53.3.111 . — PMID 10897328 (7.
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TIPENaparoB, KOHUEHTPALMH MUKPOOPraHH3MOB B KYJIBTYpasbHOM HKHJI-
KOCTH H JIp.

OvueHb 4acTO BLIAENHTH LIENEBOH MPOAYKT C MOMOIBIO OAHOTO METO-
/2 IPAKTHYECKH HEBO3MOXHO. TT03TOMY NMPHMEHSIOT KOMOMHALMIO He-
CKOJIBKMX METOJOB.

OCHOBHbIE 3Tanbl BHIACICHHSI H OYHCTKH GHOTEXHONOrHYECKHX MpO-
JIyKTOB KyNBTHBHPOBaHHs TMPHBENEHDI Ha puc. 9.1.

(5751)B X \ W Tubpuac X \ + (-}

KneTin xumomiiex win
PACTENMH, MHKPOODTaIHIMLL

Pasnenenwe
Tpensapurensiias oGpadorka

buomacca

KymTypansias xsaxocTs

ToMorenar kneTox

Otnencime npoayka
Ounctxa npoayKTa

Kownenrpuposanme
Puc. 9.1. CxeMa BHUICICHNA H O4HC- O6espoxmBatme

TKH GHOTEXHOIOrHUYECKHX NPOTYKTOB Crabunmsauns

OnepaupH BbIACICHHS H OYHCTKH MO TEXHONOTHYECKHM MPHU3HAKaM
MOryT GBITh PAacroNoKeHbl B CIEAYIOWIEH TIOCIENOBATENLHOCTH:
OT/eNEeHHe HepacTBOPHMBIX BELIECTB;
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Tlpy BrIGOpe MeTONA BBINENEHNS H OYHCTKH MHKDOOPTaHH3MOB H TOrO
HJIH MHOTO MIPOYKTa MMKPOGHOrO CHHTE3a HEOOXOIMMO yUHTBIBATh Clle-
JytolHe HaKTopsl:

1. CoiicTBa KynbTypanbHOH XMAKOCTH (BA3KOCTb, pH, Temnepatypa
H 1p).

2. CBo¥icTBa BBIIEIAEMOTO NPOYKTa (TEPMONAGIIBHOCTD, CTORKOCTD
K pa3/iM4HbIM XMMHUYECKHM 3JIEMEHTaM H JIp).

3. TpeGoBanus k koHeuHo#H popme npoxykra (o6Lias u GHonornyec-
Kasi KOHLUECHTpALlUs, JICKapCTBEHHAsA bepMﬂ, CTETIEHb YHCTOTBI H CTCIICHb
KOHJIEHTPHPOBAHHA);

4. TexHONOTrHYECK:E H TEXHUKO-OKOHOMHYECKHE NOKa3aTe/u (BBIXOX
NPOAYKTA, NPOU3BOAMTENBLHOCTL 060PYAOBaHHS, HEOOXOIHMOCTD falib-
He#uie# 06paboTkn NpoayKTa U T.A.).

Bce MeTo/Ip! BHIIENEHHMS H OYHCTKH MHKPOOPraHM3MOB H MPOJYKTOB
MHKPOGHOTO CHHTE3a /E/ATCS HA ABE IPYNMEI (B 3aBHCHMOCTH OT TOTO,
HAXOJHTCS JIH BBIEISIEMOE BELIECTBO B PAaCTBOPE MIH B BHAE TBEPAOH
taspr).

1. 114 neneBoro NpoaykTa B BMAE TBEPIAOH (asbl HCIIONB3YIOTCA:

1. Ocaxnenue (CeAMMEHTALNS).

2. OnoTHpoBaHHUe.

3. ®unbTpoBaHKe (MHKPODHIBTPALHSA, YIETpadHIBTPaLus).

4. Lentpudyruposanue.

5. CenapupoBaHue.

[1. Jlns LeneBoro npoaykra B paCTBOPEHHOM BHJIE HCIIOJIB3YIOTCS:

1. Oxcrpakuua

17:28
10.11.2021
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MHKPOGHOTO CHHTE3a /E/ATCS HA ABE IPYNMEI (B 3aBHCHMOCTH OT TOTO,
HAXOJHTCS JIH BBIEISIEMOE BELIECTBO B PAaCTBOPE MIH B BHAE TBEPAOH
taspr).

1. 14 neneBoro NpoaykTa B BMAE TBEPAOH (asbl HCIONB3YIOTCA:

1. Ocaxnenue (CeAMMEHTALNS).

2. OnoTHpoBaHHUe.

3. ®uibTpoBaHKe (MHKPODHIBTPALHSA, YIETPadHIBTPaLHs).

4. Uentpudyruposanue.

5. CenapupoBaHue.

[1. Jlns ueneBoro npojaykra B paCTBOPEHHOM BHJIE HCIIOJIB3YIOTCS:

1. Oxcrpakuus.

2. Ancop6ums.

3. Kpucraumsanus.

4. Jlnanuz (obparHbIii 0CMOC).

5. Ynapupauue.

YacTo HEBO3MOXKHO BBIICIHTB LENEBOH MPOAYKT C MOMOLLbIO ONHOTO
Mertoza. Torja NPHMEHsIOT KOMOHHALMIO HECKOILKHX METOIOB H B TIPO-
Lecce BIAENEHHS TEPEBOAAT NPOAYKT H3 PACTBOPHMOH (OPMbI B Hepa-
CTBOPHMYIO (HJIH Ha060pOT), HHOTAA HECKOJILKO pas.

199
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JICHHS KJIETOK H HEPACTBOPHMBIX KOMIIOHEHTOB M3 JIKOOBIX XHIAKOCTEH, B
TOM 4HCIIE H U3 KY/IbTYpPaIbHbIX.

Tabaunua 9.1
MeTo/Ib! BbIAE/ICHHS HEPACTBOPHMBIX BEILECTB ¥ MHKPOOPraHH3MOB B
3aBHCHMOCTH OT HX pasmepa (ATKHHCOH u Jp., 1983)

CBOKCTBO 1M NapameTp, Metoast pasneinehus
TIEXAIIAE B OCHOBE pa3
neneHns
Pasmep +-MHKPODHILTPbI—» +TKAHEBBIC H BOTOKHHCTHIC GHIBTPHI —»
<« YibTpadunbrpaums-» «—CeTyaToie PHALTPH H CHTA -
[« T'enb-xpomoTorpadus —
JuddysHas cnocobHocTs |« O6paTHbiit 0cMOC —
|« lnanni—
<+ DNeKTPOAHANTHI —>
Monnbiii 3apan <+ VoHHb1# 0OMEH —
JlaBjieHHe NapoB |« IHCTHAARLHS, NTHODHIH3ALNA —»
PacTBOPHMOCTB. «~DKCTPAaKIHA —
TloBepXHOCTHAA aKTHR- [+ DPaKUHOHHPOBAHHE B NIEHC U NYIBIPLKAX —»
HOCTh [« YbTpauenTpudyrupoBaHne—»
< LlenTpudyruposanme —»
TinoTHocTh |+ XHKOCTHBIE UMKIIOHKbBIE IPENapaTLl—
[+—CenuMcHTaUKA —
AHrcTpemos, A 1 10 10° 10° 10" 10°
Hanomerpos, hm 10" 1,0 10 10° 10 10
MHKPOMETPOB, MKM 10" 10° 107 100 10 10
MuanuMeTpoB, My 107 10°_10° 10* 10°  10?
<« Hu3sxo- «Bbicoko- <« YacTHusl < Mcnkue <+ Kpynsbie
MOJEKYNAPHBIE  MONEKYAPHHIC  Pa3MEPOM HACTHUBI— HaCTHLb!
BeulecTBa—> BEWCCTBA—» 1 MxM—

9.3. MeToabl ocaxaeHHs
Ocaxzaenue (CEAMMEHTaLMs) — NPOLECC, B KOTOPOM NpH 106aBieHHH
HEKOTOPHIX PEAreHTOB WJIH NMPH H3MEHEHHH (PH3HKO-XHMHUYECKHX ycno-
17:30
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Tabauua 9.3.
Knaccudmkauns metonos nesunterpaunu (no aaunbiv duxre, [ypesny, 1988)

Dusnyeckue Xumunueckue Ouaumatuye- Buonornueckue
Mexannyeckue | Hemexannueckue| ckue
Banmucruyeckne | Ocmotuueckuit | Jeiictaue me- | Hedictaue Gak- | Jleiictaue aros,
DKCTPY3HOHHbIE | WOK nodeii, KHCIIOT,| TepHONHTHYEC- | HAKTEPHOLMHOB,
(runposkctpysn- | Temnosoi wok | coneii, netep- | xux pepMenTOB, | APYrHX wmLTe-
OHHbIE, TBEPAO- | XONOAOBEN LIOK { TEHTOR, aHTH- | PONOKETHTHYEC-| POBY, BHYTPHKIIE-
daznere, JkcKTpy-| 3amMopaxHBanue | GHOTHKOB, KuX GEPMEHTOB, | TOYHBIX Mapa3n-
IHA) ~ OTTanBaHKe MHTHEHTOPOR, | MEKOJIHTHYECKHX| TOB, MIA3IMHAONO-
VYabTpasBykoBbie | 3aMOP@KHBAHHE | XENATHBIX depmenTos, no6HBIX pakTopoB
Tajonexomnpec- | - BhICYmMBaHHE | areHTOB, Opra- | HMMOGHIH30- HurnGupopanne
CHOHHbIC JleruapoTanus - | HHYECKHX pac- | BAHHBIX JINTHYC- | CHHTE3a KIETOU-
uapoynapusie | pernaparaums TBROpHTENEH CKHX PepMEHTOB | HOF 060N0YKH
OnekTpornapo- | Meanennas ra- AsTOnH3
yRapHbie 30Bas ACKOM-
KoMGuHupoBak- | npeccus
HBIE METOILI ®asossie nepe-
XOJIBI PH BHICO-
KHX JIaBNCHHAX

©.3)

rae F — Cuna, neﬁcTBylou.lan Ha €IMHULly NOBEPXHOCTH KJIETKH; 1| — BA3-
KOCTb XHMAKOCTH, C- TPAAHEHT CKOPOCTH JABHXEHHS JXHJIKOCTH.
p o o o
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C' A He zawuuwero

HHMMAIOTCS Ha NMOBEPXHOCTh XHAKOH (a3sl BMECTE C MEHOMH, pyio
JIETKO OTHAENHTD OT KyJNbTYpPaIbHOH XKHAKOCTH).

TTpouecc ¢I0THPOBaHKA OCYIIECTRIIAETCA B CIELMAIbHBIX AlIapaTax-
¢roTaropax pa3mH4HOH KOHCTpYKIHH (pHC. 9.8).

[Tenozacumens
1

4

2
§
X
$
8

Pac. 9.8. Cxema ¢ioraropa: | — WITyLEp A1 BLIXO/A CryIUEHHOH CYCIIEH3HH; 2 — MEXanH-
YecKuii NEHOracKTeNb; 3 — KOpITYC; 4 — Tpy6a NoauH BOMLI; 5 — BHYTPEHHMH cTaKaH; 6 —
WITyLep 418 BBOJA APOXOKEBOH CYCTIEH3MM; 7 — LUTYLEP 18 BBIBOJA OCBETICHHON XHAKO-
CTH

HauGosnbliee mpuMEHEHHe Crnocob Halllen NpH MPOH3BOACTBE KOPMO-

BOTo Genka /1 KOHLIEHTPHPOBAHMsA JPOMOKEH.
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Creunduueckoii 0c06EHHOCTHI0 MHKPOGHILTPAUMY ABIACTCH HC-
0J1b30BaHHE B KayecTBEe (HILTPYIOIHX NEPEropojoK IVIACTHHYATHIX
membpan ¢ anamerpom nop ot 0,1 o 10 Mxm (100 — 10000 rm) Anst oTae-
JIEHHS MENIKHX 4aCTHU TBEPAO# (a3bl, B TOM YHMCIE MMKPOOPTaHH3MOB
(puc. 9.9).

Kaertounas kyautypa

5 Konlientpuposantian
cycnenus cyeneims

Mewm6pana
Mewm6para

KynsTypHas'cpenia,
OcBeTleHHas KynbTypHas cpeaa HE CozCpaNIas KNeToK
a)

Puc. 9.9. Cxembl MEKPOQHIBTPALHOHHBIX YCTAHOBOK: @ — C HEOGPATHMBIM 3a6MBaHK-
eM ¢pwibTpa; 6 — ¢ napaLIeNbHbIM NOTOKOM KIIETOYHOH CYCMEH3HH

OUILTPOBAHHE ABIAETCS MEHEE SHEPrOEMKHM, HO Golee JTHTEIbHbIM
NPOLIECCOM 110 CPaBHEHHIO C LIEHTPH(YrHpOBaHHEM.

JluameTp nop GWIETPYIOIIEr0 MaTepHaa MOXeT NPEBLILIATh PasMep
KJIETOK, YTO NPAKTHYECKH HE CHIDKAET 3ddekTHBHOCTE rmbTpauuH. Ilo
Mepe NPOXOXKAEHHs JKHAKOCTH AHAMETD KaMHJUTAPHBIX KaHANOB CYXKaeT-

1728
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CTEPHIH3YIOLIYI0 (UILTPALHIO.
Ha puc. 9.13 npuseneHa cxema Bbibopa MeToaa GUIBTpaLMK PacTBO-
POB B 3aBUCHMOCTH OT BEIMYHMHBI HAXOIALUMXCS B HHX YaCTHLL.
Pa3mep yacTi, HM
10° TpanuuuoHHbIE GUABTPBI

10 __| Cenapuposanne
Baktepuu 10> __| Muxpodunstpauns
Mukposmynsenu 102 __| YnerpadunbTpauns
Mukpomonekyns 10
VYraesoast, conn | O6patHbIii 0cMoC

Puc. 9.13. Metoa ¢puABTPaUMH B 3aBUCHMOCTH OT Pa3MEpOB YacTHLL

PacTtBop ansa cHuxe-
Hus 3¢ dexTa 6710KHPOBKH
B Yd-memOpanax u apy-
THX QHIBTPAX NOPHCTOTO  Tyapcyevbpane:
THNa, KaK yKa3blBaloCh  nomox
BbILUE, LUPKYIHPYET HaX
MeMOpaHOi ¢ BLICOKOH
cKopocThio (TypOyaeHT-
HOCTBIO), U TPAHCMEMO-

PaHHBI TIOTOK MOJIEKY]  Tpancmembpannsiii
n BOaneuuara pe o BA NOMOK

[Haerenue

17:34
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PacTtBop ansa cHuxe-
Hust 3ddexra 6I0KMPOBKH
B Yd-memOpanax u apy-
rux GuiIbTpax nopucToro
THNa, KaK yKa3blBaJocCh
BbILUE, LUPKYIHPYET HaX
MeMOpaHOi ¢ BLICOKOH
cKopocThiO (TypOyIeHT-
HOCTBIO), U TPAHCMEMO-
PaHHBI TIOTOK MOJEKYJ]
PacTBOPEHHOTO BELIECTBA
WJIK JPYTHX BELLECTB HEH-
Tpanu3yeTcs TaHTeHLHU-
anbHBIM MOTOKOM (pHC.
9.14).

Bnaronaps TaHreHiu-
aJlbHOMY MOTOKY H €ro
CPe3aloiiuM  YCHIHUAM
oceBuiMe Ha MeMOpaHe
Mosekynbl Oenka 1 Bele-
CTBa MOIyT UMeTb Gonee

iy 1618314 x \ @ Hosoct X \ (5751)B X \ W Tubpuac X \ +

[Haerenue

Tpancsmembpannet
nomox

Maenenue

|

Tpancmembpannbii
nomox l

Mexbpana

A

Haeaenue

Tanzenyuaavholi
nomox

Tpancsembpannoiii
nomox

Puc. 9.14. Vnutpadunsrpauns 6e3 uupkynsaums (a,
6) M ¢ UMPKyNAUMEH (TaHreHUHANbHBIHA OTOK)

" = m © @
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n =g RTC, .7

rae g, — OCMoTHueCKHi ko3dduimenT, R — razoas koHcranTa, T — abco-
JoTHas Temmnieparypa, C = n/V MonbHas KOHLIEHTPaLHs PaCTBOPEHHOro
BELIECTBA B BOJIE (N, — YHC/I0 MOJIEH PaCTBOPEHHOTO BEIECTBA, V — 06beM
PAacTBOpHTEIIs).

Ecnu nasnenue, MPUIOKEHHOE K PACTBOPY, NMPEBBILIAET OCMOTHYEC-
KO€, MOTOK BOABI 33 CYET OCMOCA MIPEKPATHTCA M OCTAHETCS TONBKO pe-
3YNLTHPYIOLIHI NOTOK BOMIbI M3 GoNiee KOHIIEHTPHPOBAHHOTO PacTBOPa B
MeHee KOHLEHTPHPOBaHHBIH (pHc. 9.17).

Pasnosecue Obpamuwisi ocmoc
6 6

Puc. 9.17. Cxema Mexanu3Ma o6paTHoro ocmoca

17:35 E
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nepcHoH TBepAoH (a3bl U3 MAIOKOHUEHTPUPOBAHHBIX CYCIEH3HA.
Knaccudnkauus ueHTpudyr 1o crnocoby BhIrpy3KH 0CaJKa NPEeCTaB-
JieHa Ha pHc. 9.21.

T
Knaccugmkauma ueHTpugyr no cnocoby Bbirpy3ku ocanka
C PY4HOH BbIFPY3KOH rpaBUTaLMOHHON
WHEePLMOHHOMN ruapasnuyeckont
KOHTelHepHOU € BLITANKMBAIOLUMM MOPLUHEM
HOXEeBOW € NYNbCUPYIOLLM NOPLUHEM

MexaHUKO - NHeBMaTUYeCKOW

Puc. 9.21. Knaccuduxaums ueHTpHdyr no cnocoby BLIrpy3ku ocaika

OCHOBHO# XapaKTEPUCTHKON LEHTpHOYr ABnseTcs Ge3pa3MepHbIi
(axrop pasnenenns (Fr), onpenensemsii kak:

WR

9.9
|4
rae W — yIiioBas CKOPOCTb TEYEHH KHAKOCTH, R — pannyc G6apabana, g —
YCKOPEHHE OIS TSHKECTH.

JIPOMEXAHHYECKOH

17:36
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Tabauua 10.1.

MoKa3aTeM Ka4ecTBa BaKIMHbI

HaumenoBaHue nokasarens

XapakTepHCTHKa H HOpMa

BHenHuii BUI

Cyxasi MeJIKOTIOPHCTas Macca

L{er

benosaTo-kenThblit

Hannuse nocroponHei
NPHMECH, TJIECEHH, CNIEN0B
OTTauBaHHA, TPCILHH
(JIAKOHOB

He nonyckaerca
|

PacTBopHMOCTB

BakuuHa  JOMKHA  NOJHOCTBE)  PacTBOPATBCA B
(GH3MONOrHYECKOM PAacTBOpE B TeueHue 1-3 MHH

Maccosas nons Bnars, %

1,6-40

KoHTaMHHAlMs MOCTOPOHHEH
MHKPODNOPOH H THNMYHOCTH
pocTa

BakuuHa He [0OMKHa ObITh  KOHTAMHHHPOBaHA
nocTopoHHeit Muxpodnopo. Ilpu nocepax na MIIA
uepe3 24-48 4 BaKUMHHBIA WITAMM JODKEH PacTH ¢
obpa3oBanneM GecUBETHBIX, TJIAAKHX, MNPO3PAYHBIX
KonowndH Ha  MIIB uepes 24 a — paBHOMEpHOE
MOMYTHEHHE

Konnuectno 1103 Bo dakone

25,50,100,150,200 no3 B onaoM nakose U3 pacyera
200 MaH B 1 M1 MUKPOGHBIX KJIETOK B OZTHO#M
MMMYHH3HDYIOLIEH 03¢

TlorpewsocTs dacosanus, %
Be3BpenHocTs

+3

Bakuuta fo/mkHa ObiTh 6e3BpeaHoi

HMMMyHOTEHHas aKTHBHOCTh

BaknuHa J0/1KHa 6biTh HMMYHOT€HHOH

MaccoBas nons xucnopona, %
He Gonee

1,0

17:38
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TexHONOrHYeCKHe MPOUECChl BIUIIOYAIOT CIEAYIOIHE ONEpaLHH:
1. ITpuzomoeneHue npomueo6axmepuaIbHbIX UHAKMUBUPOBAHHBIX 8aK-

Yun:

- TPHINOTOBJICHHE NOCEBHOIO MarepHaa;

- TNPHTOTOBJICHHE MHTATEJBHBIX CPEA;

- KYJIbTHBHPOBAHHE MHKDOOPraHH3MOB;

72

MY3E# KYILTYP
[T —
‘BONCTBCHHMIX M AP.
urammon)

KOJNEKUHSA
MHKPOOPFA-
HU3IMOB

MPHIOTOBJIEHHE
MOCEBHOrO
MATEPHAJIA

Tocnenosarenswoe

HaxonAcHME
MHKpOOpraNKIMOB
ans jacesa
KynbTHBaTOpa

KYLTHBHPOBAHHE|
(®EPMEHTALIHA)
© UEALIO HAKOMACHHN
MUXPOOPFAHHIMOB
NIPOAYKTOB HX MHIHE-
ACATENLHOCTH B HCKYC-

CTBCHHO COMIBMNMX
ONTHMANLHbX AnN

= m 9 @

Bbi/IEJIEHHE,
KOHUEHTPHPO-
HHE H OUHCTKA|
BHOMPEMNAPATA
M3 KYALTYPHOR
KHAKOCTH
®norauns, ueHTpH-
dyruposanme,
MewGpanHme

inpouecca, koarynauws,|
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Tabauua 10.2.
TTokasaTeny NPOMBILUICHHONO MPOH3BOACTRA CYXOH XKHBOH BAKUHHBI TPOTHB
POXM CBHHEH 13 luTaMma BP-2

pH (ea.pH) AMHHEBIH 30T (Mr%)
7,5+1 1755
6) TocesHoii MaTepuan
pH (en.pH) OnTryecKas KOHUEHTPALHS,
MIpY/MI
6,8+1 6,0+1
8) KyanTHBHpoRaHHe
Xapakreph- Xapakrepuctuka | Kynbry-
CTHKa KynbTy- | Bpemst KynbTH- |  KynsTypansHoi panbHas Hcxoausiit npo-
PpanbHOi cyc- |BHpOBaHMs (4ac)| cycnemsuMmno  |cycneHsus: RYKT nepes n1o-
TleH3nH OKOHYaHHIO KyJTb- | Cpesia Bbi- rurmsanmei
THBHPOBaHHS cymmBa-
HuA,
obsem
KOHIEHTpA- (en. pH) |konnentpa-
uns,
Mnpa/mn

6,01
r) Cyxas %HBas BAKUHHA NOC]E CYGAHMAUMOHHOTO BLICYIIMBAHNS

Cepus, o6vem | Konuuectso B nponykre o3 8o dnakone

(rakoHOB, mT

J (820 mano 10 pH KOJIMYECTBO KHUBBIX

M) (e pH) | _xnerox mapy/mn

6,5+0,5 31,0 15050

17:39
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Ky THBRpORZNG MpO>-
BOACTBEMILIX WTaMMOB

Tlonyscrme Gaxtepnans- Tlonysenne
HO# Macct ueHTpHGyrH- rPOLHTOS
POBaHHCM - .

Koncepemposarine
apwtpouTon

HO-DNOMMAENTHANOTO

Tlanyscnne noancaxapia-
xomnnexca

CEHCHGNANIALINR KOHCEPBHPOBIHHLIX
IHTPOUNTOB NOTHCAXAPHANOF-
noAHNENTHANON BPAKIHEH CATLMOMENT

Passeacume cencnbuanImpo-

Puc. 10.3. IIpuroTos/ieHHe JPUTPOLMTAPHOIO JJHATHOCTHKYMA

MeQMUHMHCKHX uened nirorosnen P.Koxom B 1890 r. Jlna mHarHoCTHKM
TybepKynesa oreqecTBeHHas GHONPOMBILLICHHOCTD BBINYCKAET HECKOMb-
KO BH/OB ajuiepreHoB: cyxoi ounmeHnHsii [1I1]1-ry6epkynun (Purified
Protein Derative) — 11 MICKONIUTAIOMHX, CyX0H oumwenHpi ITLJ-Ty-

17:39
S
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Ha puc. 11.1 nokaszana cxema MPOK3BOJICTBA XXMBBIX H WHAKTHBHPO-
BAHHBIX NPOTHBOBHPYCHBIX BAKLMH.

Tpurorosnenne Tpon3BoACTBEHHBIH
KJIETOYHOH KyNbTyphl WTaMM BHpYCa

¥

3apaxenue me,fmu KJIETOK

KynbTHBHpOBaHHe BHDYCa H OTIpE/ieNeRHE
€ro THTpa

CheM BHPYCHOMO MaTepHasa W COCTaBICHHE
CEpHH BaKUHHbL

CTannapTH3aUMs CEpHH BaKUMHBI

HHakTHBHpOBaHHE TlpuroToBnenue cpebl
BHpYyCa BBICYIIHBAHHA

Pacgacoska, yxynopka, Pacdacoska
ITHKETHPOBKA BaKUHHBI

Kourpons JlnodunbHas cyurka, yKynopka,
ITHKETHPOBKA BaKUMHbI

Pac. 11.1. OBume 3Tans! TEXHONOrHYECKHUX NPOLECCOB HINOTORICHHS
TIPOTHBOBHPYCHBIX BaKIMH

17:40
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Buiaenenne daros u3 Buinenenne Beinenenne
AMIOTEHHEIX KyTBTYD aros w3 BHew- ¢paros ot moxei
GaxrepHii Heli cpeast KHBOTHBIX
v v v

{ TIpHTOTOBNICHHE CyCTIEH3HH (BAT0B yTeM CMBIBA HX HACTHIL C MOBEPXHOCTH

HEraTHBHOIi KO/IOHHH, OGPa3OBABICHC IOCIC TH3¥CA BaKTEpHii Ha NIOTHOF
nuTaTensHOM cpene

THTPOBAHHE Bara METOROM arapoBHIX CIIOCE HITH
MeTooM AnnenbMana

Buecenne cycniensun 6aktepuogara B Mooxyio
KyIbTypy GakTepuii uis_nonyuewus Guonpenapara
v

[ Ouncrka Suonpempm OT NHTATENLHOR cpenu

TleHTpndyruposa- Kzn:m.nuu o-mcm nyTem
Hue nmmu qnms'rpauuu B araj

v

l Tiprotonenne konuﬂnwpounnux cycnensuii &mpuocpams

Pacacoska, ynakos-
Ka, MapKHpoBKa

Ko b

Puc. 11.6. Texnonorus nonyyenns Gaxrepuodaros

BoisBjienHe arosbix YaCTHI X ONpeeIeHHe HX KoandecTsa. Ecin
17:43

KA3 g 2

10.11.2021





image60.png
0o | | | @O | % |BA | B | w | dladeaoc x gy 1618310 x  gfly 1618314 X | @ Tocrar x | B 67508 x | W ruspmae x | + ©

cC A He 3awmuiero | elib.kaznu.kz/book/15000 QY e :

2 1+ 3 323 of 705

[POOHOTHKH LLIMPOKO HCIOJb3yIOTCA B BETCPHHAPHH U1 CTHMYJISi-
LIMH POCTA M Pa3BHTHsI MOJIOHSKA JXUBOTHBIX, POQHIAKTHKH XKEITYA04-
HO-KHMIIEYHBIX 3a00JIeBaHMii, BOCCTaHOB/ICHUS KHILIEYHOTO GHOLIEHO3a IpH
cTpeccax, aHTHOHOTHKOTEpamMH. TIPOGHOTHKY SBISIOTCS 3KOJOTHYECKH
YHCTBIMM TIPENapaTaMH, HE OKa3bIBAIOT M0GO4YHOro 3¢dexra npH M-
TENLHOM M PEryjsspHOM HX NMPUMEHEHHH U MOTYT 3aMEHHMTh aHTHOMOTH-
Ki B oOmeH cxeme Hecnenupuyeckon MpoQHIAKTHKH XKETYA0IHO-KH-

weyHsIx GonesHei (Tabn. 13.1).
Tabauua 13.1
B03MOXHbIE MEXaHH3MBI IEHCTBHA MPOGHOTHKOB
1. MopasienAe PoCcTa KHBLIX NATOreHHBIX H YCI0BHO-NIATOTeHHbIX
MHKDOOPTaHH3MOB
) IPONyKLMs AHTHOAKTEPHATEHEIX KOMITOHEHTOB
6) KOHKYpEHIHA 338 HCTOYHHKH NIHTaHHA
B) KOHKYPEHLIMSA 32 PELIENTOPBI Are3HH
2. Bansinne Ha MEUKPOGHbIH aHTaroHH3m

a) yMEHbICHHE PEPMEHTATHBHOI aKTHBHOCTH

enHyenne GepMENTATHBHOM aKTHBHOCTH

3. Cramyasuns ”MMYHUTETA

a) YBEJTHYEHHE YPOBHA aHTHTEN
6) yBe/IMueHHE aKTHBHOCTH Makpoharos

3¢ ¢heKTHBHOCTb NPHMEHEHHA PaxIM4HBIX NPOGHOTHKOB IIHPOKO Ba-
PBHPYET H 3aBHCHT OT MHOTHX (haKTOpOB, B TOM YHCIIE H OT BHJOBOrO

17:45
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MeTabomuThi MOIOUHOKHCBIX GAKTEPHii M UX PEry ATOPHBIE ByHKUHH

MexanuiM AeHCTBHR

Bronormacoxni sppexr

Menounan kue10Ta

CHHCPIH3M COHETaHMA € YKCYCHOR, IPONHOHOBOM, Mac-
A%HOR KHETOTaMH.
CHHTES BHYTPH- M BHEXICTOUHOTO NaKTOEPPUHA

VIRTHONLIAA POCTa YCAOBHO-
DATOTEHHBLX MHKPOOPFaHHINOB.
CHUAEHHE CHNTEIa TOKCHHOB Y
necHeBLIX rpHGOR KopNa.
VIHTHGIAR POCTa KENEI0IABHCHMIX
Gaxrepui.

Vraexucanii ray

TIORZEPXANHE aHIIPOGHIX YCIOBHI W BHICOKORO Tap-
UMAILHOTO aBEHNA. AKUENTOP BOAOPOAA Mph Guo-
cHiTeae auCTaTa 13 reKcoT

ChIoKeHHE ABXATENLHOTO MOTEMLNa-
7 y 29pOGHBIX KiIEuHbIX GaKTEpHil.

Mepexuct noaopona

CrocoBeTayer 06pasopaiHio THIOTHOWHATa B GakTe-
PHIHBIX K1eTKAX.

TIOBbIIIICHHE ARKTONEPOKCHAATHON AXTHBHOCTH MOTOKA
# MOnO3MBA.

HCTolEHHE (epMEHTHOM CHCTEMB Y KATANA303aBHCH-
UL MAKDOOPI2HHIMOB.

HHAKTHBALMA KAETONHBIX FHINMOB

TokcHyeckoe ACHCTBHE Ha KaTanaslo-
TIONOKKTERHYIO MHKPOPAODY.
TIoBBILIEHNIO AXTHBHOCTH KONOCT-
PATLHOTO UMMYNHTETa.

Chikenie cntesa 6enkos, orpani-
HEHHE NIEPEARNH TEHETHUECKOR HH-
opMaLtn, chikene axTopos ax-
TE3M Y TPAMOTPHIATENbHBIX GakTe-

| pri.

N Jluzounm

Caa3biBanie aHTHIMIOUAMHOIO (aKTOpa y SHTEPORATO-
reHHbIX GaKTEpHi.

PaspyllieHHe MEKKICTOHBIX CBSIEH Y PaMOTPHIA-
TEABHEIX MHKPOOPraHHIMOB.

JIH3MC KIETOUNRIX CTEHOK TPAMNONOXHTENbHAIX GaKTe-
pHi

TloBbIIEHHE GArOUATAPHOR AKTHE-
HOCTH Makpoaros.

CHIOKCHHE KOTOHWIALMOHHOR aKTHB-
HOCTH Y IPAMOTPHUATE bHBIX BaxTe-
phit.

Hecnenndrueckas Crumynsums Max-
PODATANBHOrO HMMyNHTETA

Baxvepnounnit

Orpannvenine cuiTesa Geakon.
HapylienHe Npoiieccos TpaHCNOPTA HEpes KIETONHYIO
wemGpany, cninkesne cuitesa JIHK, ynnotuenue

ANEPHOTO MATEPHANA, HIMEHEHHE PHBOCOM H TTHIOCOM.

BaKTEPHIAAHOE  GaKTepHOCTaTHYE-
cxoe neicrame.

CrepiuBaine NPOLECCOB ACTCHHA
GaKTEpHIlHLIX KIETOK, HAPYIUEHHE
EPEAAUH HACTEACTBENHOR HH(OP-
MawHH. JECTPYKUMS PELENTOPHLIX
can3eh.

Tporueoonyxonessit ek,
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BAIOT JUIA o
KOHTPOJIb Ha CTEPHIBHOCTb, GHOMOrHYECKYI0 KOHUEHTpaLwio GakrepHii
(KOJIMYECTBO KMBBIX MHKPOOPTaHH3MOB), AHTATOHHCTHYECKYIO AKTHB-
HOCTB, BII&XHOCTb H JIp.

TexHOI0rMs H3TOTOBJICHHS! TAKTOGaKTepHNa. JlakTo6akTepHH — 310
NPOGHOTHK, BBITyCKAEMBIH OTEYECTBEHHOH NMPOMBILIEHHOCTHIO. B co-
CTaB JIaKTOGAKTEPHHA JUIA JKHBOTHBIX BXOJAT 2 BHAA NaKTOGaKkTepHii —
L.plantarum w L.fermenti.

TexHONOrHs NMPOM3BOACTBA IAKTOGAKTEPHHA BO MHOTOM AHAJIOrHYHA
6uobaxrany (puc. 13.2).

Tiparotomneniie TloaroToska ocesHoro
nuTaTensHOi cpebt Matepana

[ Kynsmusupoanne muxpoopranmsmos (2 cyr)

BAICTCHHE H KORICHTPHPOBARHE NAKTOBAKTEPH

Tinobunsnoe ucymmpatine

TIpHAaNHE TOTORON NeKapCTBERHON popMbt

DacoBKa, ynaKoBKa, STHKETHOBAHAE

KoHTpons roToBoi NpoAYKIHH

Puc. 13.2. Cxema NpoM3BoACTea nakToGaKTepHHa

KouTpons kayecTsa JakToGakTepHHa NMPOBOAAT 1O TaKMM TOKa3aTe-
JISM, KaK GHONIOrHYeCKas KOHLEHTPALs, OTCYTCTBHE NOCTOPOHHEN MHK-
POGIIOPbI, AHTArOHHCTHYECKAs AKTHBHOCTb.,

: 3 e EE =
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MOB JTOH rpynns! GakTepuii HacTONBKO

PpasHO

TOC/IE/IHHME TOMbl HA X OCHOBE paspaGoraHo Gonee gecsTka 3¢ dexTns-
HBIX TIpenaparos (Tabn. 13.4).

Tabanua 13.4.

TpobuoTikn Ha ocHOBe GakTepwii pona Bacillus

Tpenapat

Mukpoopranusm

Crpana-npowsmowtens

Meanumuckne

Criopo6akreput

B.subtilis

Poccus

Baxricnopuu

Poccus

Buocnopun

B.subtilis, B.licheniformis

Vkpauna

Twnecnopin

DHTEPOTEPMHH

B.subtilis

Vipanna
Vramns

DnoHHBHH

B.subtilis

HOrocnasus

Baxrncybmn

B.cereus

LlepeoGHoren

B.cereus

Dpanuns
Kurait

Betepuuapnbie

DHTepobakTepHH

B.subtilis

Poccus

Buon-5

B.subtilis, B.licheniformis

Poccus

Baxrepun-CJI

B.subtilis, B.licheniformis

Vipauna

OnaocnopHH

B.subtilis

Yxpanna

BIC-44

B.subtilis

Vipauna

Tnoren-8

B.natto

CLIA

Tipumanac

B.subtilis

Huaepnanas

B.subtilis

Hunepnanas
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MH KHIUCYHBIMH HH(EKUMAMH, BBI3BAHHBIX CANbMOHEIUIAMH, LIHIE/LIa-
MH, CTad)HI0KOKKaMH H IPYTHMH NaTOTEHHLIMH MHKPOOPTaHH3MaMH, JULA
BOCCTAHOBJICHHA HOPMANbHOH MHKPO(IOPbI KHIlIEYHHKA.

TeXHONOrus MPeAyCMAaTPHBAET Pa3fieibHOE KyJlbTHBHPOBAHHE
B.subtilis TITN 13 u B.licheniformis TIIA 11 u cMemmnBaHue HX nocine
CTa/ MK KOHLEHTPHPOBAHHA B CooTHOWEHUH 3:1 (puc. 13.4).

TpuroTonnenne nuTatenuoi_cpeast TIpHTOTORNEHHE NOCEBNOTO MaTepHana

TIpotiece KyaLTHBHPOBAHHS

KONLENTPAPOBAIHE MAXPOGHOR CyCHE TN

I

TIpHroTOBACHHE XHAKOH peUenTYpHOH Macch

T

Buicymsanie

TiphroToRnenne roTosoR
nexaperaennioi dopsi

MapKkwpoBKa, yIaxoxa # XpaKchHe penapata

[ Tompon ]

Pic. 13.4. CXeMa TCXHONIOTHYECKOO IPOLLECCA NPOHIBOACTBA BHOA-S

17:48
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TaGauua 14,
KnaccuuKauus aHTHGHOTHKOR
TIRTWOHpyeT CHH- | VaKoTO CnexTpa | ALMKINAGERHE CO-
Te3 kaeTOuHOM (NEHMUMLTHRY, e~ | eANHENNA (MHKOTa-
cremsn (nemavur- | ganocnopwis) | MK, nHposamME)
s, neanocrio-
o)

AxTHHOMMUETH! | Hapymaet Gynx- | LIMpOKOFO CTiekTpa | AMHUMKIHYECKHE CO
Poa Streptomyces: | wito mewGpan (rerpawnxuns, | xuenna (axrmion,
rerpausnime, (MMCTATHH, KEHAW- | X10PAMQEHHKON, | TyeBas KMCIOTS).
crpermommuanb, | wamin) renTammny, 106- | Terpaumcains
prpoMun patu)

Poa Micromonos
rewtammumin, cio-

o

TiuanoGaxTepun | Tlonasaser cunTes | [IpOTHBOTYOCPKY- | APOMATHCCKHE €O~
armnronna PHK (kawaswiwni, | newmnac (crpento- | emumenna (ranrosas

HEOMMIIHH) H CHHTE? | MHLUAH, KaHAMULIAK) | KHCTIOTa, XTOpaMde-
THK (axrwamon, snxon). Xomons
TisrwGropss cwiTe: | TIpOTHOTPHONME | KHCTIOOACORCpXa-
30 OYPHHOB HNH- | (AHCTATHE, KaHAM- | LUME reTEPOLMKIH-
pumizaos (asace- | waw) [T —
(nemmmORas woc-
nota, xapmumaokena)

Tinusainiicw, pac- | Tloaaanser cuires | TIpoTwsoonyxone- | Makpoms
[ renns, sonopocan | Genxa (kamammis, | pute (axpmastrum) | (pHTpOMHIIH)
yenunosas xwenora, | rerpaumxams,

pHTpOMHIH, X10-

FKNBOTHOTO PO- | MNTWORTOpM Abixa- | TIpOTHBOIMEGHNE | AMMHOTINKOIWAM

mexoxaenus A (yennnosas k- | (dymarniing) (To6pamiLKm, renTa-
cnora, nnoua- ML, CTPENTOMN-
1onw). HasruGuropss
oKHCAHTEAHORO
ocsopurnposain
(bamnovin,
oamroMm)

- aHTHOHOTHKH, JCACTBYIOIME HAa CHHTE3 GaKTepHiiHOI
HO# 0GONIOUKH (TIEHHLILTHHBI, PHCTOMHILH! v

AHTHOHOTHKH, HApYIUAIOWIHE CHHTE3 GETKOB (TETPALMKIHHBL, MaK-

PONH/IBI, JIEBOMHUETHH); v
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Puc. 4.1. TunoBas TEXHONOrHYECKas CXEMa NPOU3BOACTBA HHONpenapaTros

BBUIETICHHE M OYMCTKA IIPENapaTos;
HMHaKTHBalMA MHKPOOHOH Macchl;
CTaHJapTH3allHs BaKLWHBI,
nHOGUILHOE BhICYIIHBaHHE GHonpenapara;
- pacdacoBka (po3NHB) BaKIHHBI;
- YKynopka M 3akarka (akoHOB (3amatka ammyt).
2. ITpuzomoenenue npomueoSUpyCHbix 8aKYUH:
MPHTOTOB/IEHHE KyNBTYpPbl KIIETOK;
KyJIbTMBUPOBAaHHE KIIETOK;
Ky/JIBTUBHPOBAHHE BUPYCa;
BBIICIEHHE M KOHLIEHTPHPOBAHHE BUDPYCa;
O4YMCTKa BUpYCa;
copGupoBaHHE;
WHAKTHBALMA BHPYCa;
cTabWIN3auuMs ¥ CTAHJAPTH3AUHA BAKIHMHDI;
nuoduIIbHOE BhICYLIMBaHHE GHonpenapara;
pacdacoBka (PO3/IMB) BaKLHMHBI,
YKyTIOpKa M 3aKkarka (nakoHOB (3anaiika amy).

16:13
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Puc. 14.5. Cxema NpoM3BOACTBa NeHMwLTHHA: | — Niap; 2 — KOHTPOMb BO3IYXa; 3 —KoH-
Jiencar; 4 — 6uopeaxrop Ha 19000 1; S — Hanpasnsiowuii pyxas; 6 — BpawarowHiics
Gapaban; 7 — XOOLHALHHK; 8 — HENpepLIBHbLH BaKyyMHbIH QuisTp; 9 — ancopbums Ha
yrne; 10 — BaKyym-HCIapHTe/b ¢ HarpeRankes; |1 — aueton; 12 — punbtpauus u smoums
aueToHoM; 13 — M3 3anacHoro pesepsyapa; 14 — x 3anacHoMy pesepsyapy; 15 — xonoanas
Bona; 16 — cryctutens; 17 — amunauerar; 18 — cmecurens; 19 — mwianr; 20 — nepsas
craaus; 21 — Bropas cranms; 22 ~ TpeThs CTaaua; 23 — GpaKUHOHHAS KONOHKA, 24 — OTTON
aMwIaLCTaTa; 25 — IPHEMHHK; 26 - BAKYYM-HCTIPHTENb; 27 — OTCTONHMK; 28 — perenepa-
ums auerona

HUS NEHUUWUIHHA TIPHMEHSETCA IKCTPAKLHA OPraHHYECKHMH PacTBOPH-
17

KA3 2
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Puc. 14.6. Cxema npow3Bo/ICTBa CTPenTOMHUMHA: |, 2 — BECHI [UIA CBIPBA; 3 — EMKOCTH
JUIR NIPHTOTOBNCHNA THTATE/LHOR CPeab; 4 — annapar ais Nocesa; 5 — Gnopeakrop; 6 —
LeHTPHGYTa; 7 — EMKOCTS /U1st GHOMACChi; 8 — BeChl Il GHOMACCHL H KAO/HHE; 9 — H1eKT-
poCYmIbHLI wKad) V1A CTepHAN3AUMH KaoHHa; 10 — cvecuTes; 11 — rpanynsTop; 12
— 3MIEKTPOCYIHTbHBIH KA /1A CYLIKH TPARYTHPOBAHHOH GHOMACCH C KAONHHOM; 13 —
MenbHHIE; 14 — BUBPALMOKHOE CHTO; |5 — eMKOCTS JV1 CTARAAPTH3ALMA NPOYKTa; 16 —
arperar Jyisl yniakoBKM H MapKHPOBKH rOTOBOrO NPOAYKTa; 17 — eMKOCTb Ul AE3HHHUM-
PYIOILEro pacTsopa

BoaMTCA 1pH 25 — 30 °C M CONpOBOXACTCA adPALMEH H NIEPEMEILIMBAHH-
eM.
elib.kaznu.kz/book/15000#page=355 3areM Ky/bTypasibHas XHAKOCTh unbTpyerca ans yranesus Muie-

17
S
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ONafaroT NnoNe3HbIMH CBOMCTBAMH

BhieneHHeE KyILTYpbl #3 PHPOLHOTO HCTOYHHKA

Tonyuenne IHCTOH KyIbTYphi

A 4
VCTaHOB/IEHHE TAKCOHOMHUECKO MPHHA/IEKHOCTH, POIA H BHAA KYIBTYpSI.
DHINONIOrO-GHOXHMHUECKAS XAPAKTEPHCTHKA. BLIABIICHHE NIATOTEHHOCTH H
TOKCHYHOCTH. YCTAHOB/ICHHE NPHIHAKA HAIYHA HHTEpECYIOWErO hepmenTa.

,,,,,,,, ki bt e At
Tlomyuenne MyTanTa, TpaHC(OPMAHTA HA OCHOBE CEACKTHBHO OTOGPaHHEIX
KYIbTYP C YBEJHYCHHOMN aKTHBHOCTBIO HHTEPECYIOUIEro GepMenTa 1 ycTa-
HOBJICHHE EHETHYECKOH CTaGHILHOCTH O/YYEHHEIX WITAMMOB.

TIoABOp COCTABa MHTATCALHOR CPE/ibl H YCTAHORNICHHC CCUHGHKH CHRTC3a
pepMeHTa: BRYTPHKIETONHbIH, BHEKICTOUHEIH, TOKAIHIOBAHHIH B

A 2
KIETOUHBIX Ypax u T.A. ’

TlonGop THNa (IOBEPXHOCTHIH, F1yGHHHbIA, IEPHOAMYCCKHI, HENPEPHIBHBIH)
 ycI0BHii KyTbTHBHPOBAHHA (TeMnepaTypa, pH cpeast, napunansHoe
JaB/ICHHUE M T.1)

MacwraGHpoBanie POLECCa BLIPALIMBAHHS

Pc. 15.1. [0CT€/10BATENLHOCTS ITAIOB BLLACTICHHA H OGPABOTKH Ky/ISTYPhi MHKPOOP-
raHM3IMa W3 NPHPOZHONO HCTOYHHKA JUIA TIOJTYHEHHA NPOMBILLICHHEIX LITAMMOB
TIPONYLIEHTOB (pepMeRTOB

HecoMHEHHO, 9TO TepMOGHIBI MPeobNIaNaloT B 9acTAX CYIIH, IpHIIe-
TalolMX K IKBATOPY, TI€ B JIETHEE BpeMs Hab/moNaeTcs 10CTaT0qHO BhI-
cokas Temneparypa. [opsuHe HCTOYHHKH, CAMOCOTPEBAIONMECS KOMIIOC-
Thi, NIOYBBI MYCTBIHb — THIHYHbIE MeCTa 06uTanus TepModwiIoB. Xots
OMHCaHBI CTy4aH, KOT/Ia TePMODHIIbI ObUTH BLIIENEHBI H3 CYTIHHHCTBIX H

17:52
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BAHSHHE KOH-
Mamepenne PH UEHTpaUKHK CyY6- m
cTpata, mponyx- [HAYKUMS 0
Ta, koepmenTa penpeccus Jerpanauns
GHocHuTesa Monexy
Genxa bepuenTa

Xunmseckas Mo-
mHpuKauis Mone-
Xyn Gepmena (Ha-
npHMep, GpocdopH- Hamenenve
n;gnnnne. nefbot)- AKTHBHOCTH
pHHpOBaHHE) :
HMEIOLLHX- HaaMONEeKynap-
o B KneTke HBIX KOMILTEKCOR e
Monexyn i
depmenta

Hamenenme npo-
HHuBemoCTH
‘MemBpas; Kow-
napTvenTaun;
obpasosanite

Hamenenne
KonHuecTsa
MozeKyn

Amnnu-
Mamenenme xawrs (yne-
HTeHCHBHOCTH Er— MaCHHE KO-
painHaHLIX Me- anena xonwit nuid renos)
‘TaGonuueckix WPHK
npoueccos

BinsHHeE 2KTHE-
TOpOR, HHrHGHTO-
poB, annocTephse-
i (perynsTop-
Huix) spexTopon

Piic. 15.2. CxeMa BHYTPHKIICTOUHOH PEryASUAH ACHCTRHS (BepMEHTOR

J1ApHOl Maccoit 2,8:10. B Ky/sTypanbHO# XHAKOCTH Mopdonornyec-
KHX BapHaHTOB P H S 06HapyXeHb! HeGONBIIME KONHYECTBA MPOTEasbl,
HMeroLLeil MoneKynapHyo maccy Gonee 3,0-10%

i | 17:53
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aJIOTHYHBIC PE3y/IbTaThl TOMYHCHBI NPH BBIDALIWBAHHH Saccharo-
myces cerevisiae 11 B xa4eCTBE NpOyLIEHTa O-Tmoko3Kaassl. Ha cpenax,
HE COIEPKANUIMX MATBTO3bI, O.-IIFOKO3HIA3HAA AKTHBHOCT HE3HAYUTEb-
Ha. Jlo6aBnenue MaTbTO3b1 (HJIH CONOJIOBOTO JKCTPAKTa) B CPETY KyJIBTH-
BHPOBaHH3 PE3KO MOBBILIAET KOIHUECTBO OL-ITFOKO3HAa3b1 B KIICTKAX JPOXK-
KEH.

Puc. 15.7. Tpouecc HENPEpLIBHOTO BbUAE/CHHA ranaktosuaasst 13 E.coli ML 308: 1 -
cTepuH3aTOp cpeas; 2 — GHopeaktop; 3 - ucHTpHGyra; 4 — roMoreHu3aTop; S — Terio-
OGMCHHMKH; 6 — CMECHTEABHbIE KaMephl; 7 — UEHTPHGYTa; 8 — POTALHONHBI BaKyyM-
urstp

378

MHoro paGoT NOCBAIEHO H3YYEHHIO BIMAHHSA PasiHuHbIX cybeTpa-

17:54
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MabHbIM COJIepXkaHHeM GauTacTHBIX GEKOB NO3BONISET B 3HAYHTENBHON
CTENEHH YNMPOCTHTH BBUIENIEHHE W OYMCTKY depmenTa (puc. 15.8).

Besipawueanue pyoorenue Pusbasrenue Ocaxcoenue

KPMYPY ukpodHoii ocaoka

ocmamnos
BLX KA1 EINOK

b1
nepauunoe dumpo.

Bsioerenue
peprenma

enmpu”
yeupo- Knew- L
eanue  yoe Giara
ocaxcoe-
Wite

Puc. 15.8. CxeMa MaICcpHaIBHBIX 11010KOD 33BOA, NPOHBOARLULIO BepMEHTH

384
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BaHbI B JI00OH M0CIE/I0BATENILHOCTH M B Pa3IHUHBIX KOMGHHALMAX (PHC.

15.9).

Ky AL THBHPOBAHHE MHKPOOPIaHH3MOB-TIPOAYIIEHTOB (epMENTOB
¥
DUILTPaLAR H LCHTPHpYTHPOBAHHE

v

TCamiTerpauna Gnovaccut

VAanCHHE IPOTEA3 W HYKAEHHOBBIX KHCIOT H3 KICTOMHLIX SKCTPAKTOB

TepmoobpabOTKa KICTOMHbIX PACTROPOB

Copbiua Ha HEOpranHHCCKHX TenAX

Ve tpaguinTpaiia
¥

DPAKLHONHPOBIHHE BETIKOBIX PACTBOPOB 1

¥

DpaKIBIOIHPOBAHHE GE/IKA OPraH1ECKHMH PACTBOPHTEAAMH

ICHTPATBHBIMH CONAMM

Tentpdyruposanne

VIIaNleHHe CAE0B OPraHIECKIX PACTROPHTENEH
W3 OCAIKa myTem AMANH3A

VA TPADHALTPALLAR HEE3 TCIh W KONTPONL NpenapaTa

Puc. 15.9. TexHonornyeckas cxema MPOH3IBOACTBA pepMEHTOB

TexHonoruyeckuii npouecc cieayer HaunHaTh ¢ 06paboTku GHomo-
THYECKOro OOBEKTA, Pa3/ICNiCHNs PACTBOPHMBIX H HEPACTBOPHMbIX BE-
LIECTB, KOHLEHTPHPOBAHHA, NPEABAPHTENLHON OUHCTKH H (PPAKLHOHH-
POBaHKSA, @ 3aKaHYHBATH Pa3HOOGPa3HBIMH CTAIHAMH XpOMaTorpaduyec-

17:55
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PpaboTKa KJIETOYHBIX IKCTPAKTOB (pHC. 15.10).

Sepuantep ann Ocnomnan Cuetena

Rempvauns wierex » rontas s Oopuomagn TP

rowenica, quniononn

=N ;"A¢

Komuenmpiiponamie
(Bary-amnapra,
MOMPINM N TAL

+

%

oaconn Pacammansacn uing  Cranazpnisw e Ounnenne

Puc. 15.10. O61mas cxema, HIUTIOCTPHPYIONIAs CTPATEr IO NONyYeHHs (ePMEHTHBIX
MPenaparoB 13 KyJLTYP MHKPOOPTaHH3MOB

17:56
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Cocydst 0na xpanenus
unepeduenmos
Ilpomuso-
nenHeLil
= azenm  Kucaoma Ocnosanue
Bseewusaenoiii
cocyo

Jlabopamopneii
UHOKYAAM

Depren-
mamop
% r[)epuenmumgg
Benawpeamevnas

| purompayust

; c«»?y.;;,mf,’.‘imm

o Qa3 rpedeaprimETh:
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o Hep sty croma
v

Cocyd omn
cooeprcanus!

Ky1emypa- 3 .
THHOI HCUO- y
puts-

e Sy

Cocyo 0|
ocadcoenus | Cocrd
Cocyd )
nepanwioco Sx ‘amopuynos-
ochacocnim OWIpo- L8 Coonmus  [IPOOyRm

Puc. 15.11. Cxema npouecca nory4eHns MHKpPOOHBIX GEPMEHTOB C HCTIONBIOBAHHEM OCAX-
nenus pacreopurensmu: OF — orxoasume rasst; B — oga; ®O — $uabTpoBansHblii oca-
1ok; P — pacteopurens; PP — perenepauus pactsopurens
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nipuGop; 12 - cocyn s cnop; 13 — BenTiwisTop; 14 — Boaa; 15 — NPOMBITH

napoBoii Kotexn; 17 — xonoamabhuk; 18 — crepwinsarop; 19 — pacnsLiutens; 20 — J10ToK;
21 — 3arpyKeHHbIe TeexKH; 22 — KaMepa U1s Ky/IbTHBHPOBAHKS; 23 — CyluHIIbHAs KaMe-
pa; 24 — NPHEMHHK; 25 — MENLHHNA; 26 — IKCTPaKTOp; 27 — COCYA 1A CTEKAIOIE KHAKO-
cTH; 28 — cTpenka; 29 — cMecuTes; 30 — NOPOXKHSA TeNEKKa; 31 — BPAIAIOLIAsCs WeTka

Usuobunu3sobanrere @epmenmor
1

Brmguenve & uaccy xancy-

nupyowseeg namepuana Chasvibanue

Braroyenve Munpoynran-  Adcopbyun Kopanewmnoe
wampuny cynupobasue 5 cbravibanue
-®

7 N\
Cwocurenem Cdpye, nll%ar
bt uznta”
L7

0

Puc. 15.15. Bupi *MMOGHIN30BaHHBIX JEPMEHTOB: a — MMMOGHIH3ALKA B MaTpHLLy; 6 —
HHKanCynMpoBaHHe; B — CBA3bIBaHHE (EPMEHTOB azicOPOLMEH; I — KOBAICHTHOE CBAIBIBA-
HHE ¢e’pMCH‘TDB TIONEpEeYHBIMH CIUHBKAMH

Meroasl ”IMMOGHIH3ALMH TTOAPA3ENAIOTCA Ha 4 OCHOBHBIE IPYTINIBL:
1. ®epMeHTbI, IMMOGHIH30BaHHBIE TlyTEM 3aKTIOYEHHA B MATPHILY
ress CO MHOTMMHM MEJIKHMH NMPOCTPAHCTBAMH, KOTOPBIE MOTYT GbITh CO-
wieHeHs! MexTy co0oi. Hanbonee pacnpocTpaHeHsl MAaTPHL(B! H3 MOJH-
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GHOTEXHOJIOTHH M METOIbI HX COBEPLICHCTBOBAHHSA

YHCIIO0 HCMONB3YEMBIX IPOLIECCOB MUKPOOGHONIOTHYECKOIO CHHTE3a JI0-
CTaTo4HO BENHKO. B 3aBHCHMOCTH OT BUIA MpOLIECCa, MPUMEHAEMBIX Chl-
PbA M KyJIBTypbl MHKPOOPraHH3MOB MCHONB3YeTCA pasiHyHoe 06opyno-
BaHHe (MCXOs M3 MpexbABIsEMbIX TpeOoBauui k annaparype). Tak, ais
NPOBENEHHA aHA3POOHBIX GHOTEXHOJIOrHYECKHX NPOLECCOB (TIPOM3BOM-
CTBO 3TaHONA, OPraHHYECKHMX KMCIIOT, HEKOTOPBIX BaKUMH H Jp.) HE Tpe-
6yerca nonadyn BO3AyXa B anmnapat, OObIMHO HE HaJl0 MHTEHCHBHO Nepe-
MELIHBaTh CPEy, @ B PAAE CIy4acB OTHagaeT HeoGXoaMMocTs cobmoaath
aCENTHYECKHE YCIIOBHs KYIbTHBUPOBaHHs (KyIbTHBHDOBaHHE JPOXOKEH ).

Jlns ocymiecTBierns a3poGHbIX NPOLECCOB NPOH3BOACTBA GHONOTH-
YECKHM aKTHBHBIX BEIECTB (AHTHOHOTHKOB, aMHHOKHCIIOT, (hEPMEHTOB,
AHTHIEHOB, HEKOTOPbIX BAaKIMHHBIX NIPENAPAaTOB), HANPOTHB, HEOOXOMH-
MO 00€CTIeuHTh HHTEHCHBHYIO 23PALHIO H IIEPEMEIIHBAHHE KYILTYpaib-
HOM XHAKOCTH, COOIIIONATH CTPOTrO aCENTHYECKHE YCIOBHSA, PELIHTB CIOXK-
HBIE BOIPOCH! NEHOTalleH s M T.1. I103ToMy BO3HMKaeT HEOOXOXMMOCTH
CTEPHIH30BATh NOCTYNAKOLIH} Ha OGHONPEANPUATHE H B ANNApaTypy BO3-
ZlyX, 30HHPOBATh NIOMEILIEHHs], CTEPHIIN30BATh NPHOOPHI H anmapaTbl.

YT0o6bl NPOLIECC KyIETHBHPOBAHKA MHKPOOPIaHH3MOB IIPOXOIMI 11PO-
JIyKTHBHO, HEOOXOZMMO COOMIONATh ClEyIOIIME NpaBuia:

1. ObecneunTs MOABOA KHCIOPO/A K KIETKaM H 0TBOJA 06pasyrowero-
€A IMOKCH]IA YIJIEPOZIA U3 KYJIBTYPANbHOM XHUIKOCTH (23p0obbi).

2. IHTEHCHBHO NEpeMELIHBATh KYIBTYPANbHYIO XHAKOCTD VIS €€ ro-
MOTEHH3aIHH, 06ECTIEYEHNs I0CTYNa KUAKHX M ra3000pa3HbIX cyGerpa-
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ueHTa, 1460 B BHJIC NPEAIIECTBEHHUKA — (IaBWHA JCHHHHYKIEOTHIA,
1160 B CBOGOAHOM cOCTO-
AHHH.

Bpems kynsTHBHpOBa-
Hus uiMtes 60 — 80 u no
Hayana JIH3HCAa MHUENHs
rpuba u ob6pasoBaHus
cniop (onpeaesnsercs MHK-
pockonuyecku). Ilpu
3TOM COAEpKaHHE pH-
60¢naBUHAa B KYIbTY-
PILHOH KHIKOCTH JOC-
Turaet 1200 mr/i (puc. Puc. 16.1. TexHonork-

16.1). 4ecKasi CXema NIPOM3BOJ-
CTBA KOPMOBOIO KOHLIEH-
. - Tpara puGodnasuHa ¢
wramma E. ashbyii B ak- . nomouso E. ashbyii: | — xomn-

THBHOM COCTOSIHHM pEKO- peccop Bo3ayxa; 2 — MaciaooT-

Hns COXpaHEHHSA

nenwutens; 3 — pecusep; 4 —
MEHAYETCH IPOM3BOHTEL HAETP rON0BHOM; 5 — HHOKYNATOP;

CHCTEMaTHYECKHH €ro 6 — cmecutens; 7 — Guopeaxrop; 8
pacces Ha TBEpAbIE UTa- 7 — MHOKynATOP; 9 — COOPHHK Ky/Th-

TeNbHbIE CPEABl H OTOH- TYpAILHON KHIKOCTH; 10 Bhinap-
Hoii annapat; 11 — pacneuiHTENb-

path KoJIoHHH, Haubonee Has cymuixa; 12 — apobunka
HHTEHCHBHO OKpAIIeH-

Hble B OpaHXKeBBIi LBET. SIpKas OKpacka KOJOHHH KOPPENMpYeT ¢ BbiCO-
KoM cnocoGHocnm K CHHTe3y pubodnaBuna.
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Ta6auua 16.2.

XapaxTepHCTHKH MHKPOGHONIOrHIECKUX MPOLIECCOB MOMyYeHUs BUTamuba B,

MuxpoopraHuzm

‘OCHOBHbIE KOMITOHEHTBL
cpezbi

Brixon
BHTaMHHa
Bz, Mr/n

Tlpumeqanne

Bacillus megate-
rium

CaekonbHas Menacca, docdat
2aMMOHHS, CONH KobansTa,
HEOPraHHYECKHE COMH

045

‘A3poOHEIi npouecc
TPOLOMKHTENLHOCTEIO
184

Propionibacte-
rium freuden-
reichii

KyKkypy3Hblii HaCTOH,
K0BaJIbTOBOE NIPOH3BOAHOE
rmoko3st; pH nognepsxu-
BatoT 0koio 7,0 nobasne-
uvem NH,OH

19

Adspobuas (3 cyT)
¥ aHaspobHas (3 cyT)
cTanuu

Propionibacte-
rium freuden-
reichii

Kykypy3nbiii HacTo# (unH aB-
TONHM3AT MHLE/IHA NEHHLIMI~
NHHA), T1I0K03a, CONHM KOGanb-
Ta; pH nojuiepXkHuBaIoT 0kono
7,0 nobasnennem NH,OH

HenpepbiBHbiit 1BY-
crammiinbii npouecc
TPOJIOKHUTENBHOCTBIO
33y

Propionibacte-
rium shermanii

Kyxypy3Hbi#i HacTo#, r/110K0-
3a, conu kobanbta; pH noa-
NepXHBaloT okono 7,0
nobasnennem NH,OH

ﬁcpuonuqecxuﬁ
TIPOLECC: TIPOAOIDKH-
TenbHOCTBIO 7 CyT,
(anaspobHas cranus 3
cyT, aypobHas - 4 cyT)

Streptomyces
olivaceus

T'nioko3a, coepas Myka,
PACTBOPHMbIE OTXOB! CNHP-
TOBOTO NPOH3IBOJCTBA, KO-
6ajbTOBbIE CONH, HCOPTaHH-
HECKHE CONH

TpoaomkuTenbHOCTE
epMenTauKK ¢
adpaumei 6 cyt

Streptomyces sp.

CoeBas MyKa, I/110K03a,
Kko6ansroas conk, K;HPO,

TIponomxHTENbHOCTL
depmenTaunn ¢
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MOBBIE IPOXOKH (pHC. 16.2).

X
+
(4

Puc. 16.2. Cxema annapara Jyis BuIDalMBauns APOXOKEH: | — IIPE/IOXPAHUTENbHBIE KA~
TIaHbI; 2 — MAHOMETPBI; 3 — BXO BO3/TyXa; 4 — uaH JUisi PasMHOXEHUA IPONOKEit; S — cTepH-
nu3atop; 6 — Bozomepubie TpyOky; 7 — TepmoperynaTop; 8 — maHoMerp pyGauncs; 9 —
TepMoMetp; 10 ~ 3meesuk; 11 — kpaH wis B3sTHA npo6; 12 — Bo3aywHas Tpy6ika; 13 —
BIYCK Napa /Ui CTepuan3aitik; 14 — Tpy6xa s BBEACHNA YUCTON Ky/IBTYpPhI APOXOKEi;
15 - ruapaBnuyeckuii 3aTBop; 16 — B GpoawibHbIe anby; 17 — Byck napa B py6auixy; 18
— BITycK Boabl B py6aiky; 19 — oTTOK oxnaxneHHo# Bojbt, 20 — Bhinyck napa; 21 — cTok
n3 py6auku; 22 — nojtaua cycna; 23 — BO3AYWHBIH QHILTP

18:02

S
A 10.11.2021





image79.png
o | | | @O | % |A| @ | w | demo x 618314 x  glly 1618314 X | @ Hosocre x | B 67528 x | W fwbpmac x | + (-]

cC A He 3awmuiero | elib.kaznu.kz/book/15000 Q ¥ e

o 1 ; 432 of 705 100%

3 o ; -
TIOMOILbI0 CMEIIAHHOH KYJIETYpPhl METaHOOOPa3yIoIHX 6a1<Teppm npen-

CTaBlieHa Ha pHC. 16.3.

Pocaursn
Jexanmziin

A8t

Puc. 16.3. TexHonornyeckas cxema NOy4eHNs KOHUEHTPaTa BUTaMuHa B ,: 1 — cGopHuk
6apbl; 2 — Hacoc yis Gapel; 3 — aexanTarop Gapasl; 4 — cGOpHUK crymeﬂnou Gapast; 5
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o 12y 432 +
Puc. 16.3. TexHonornyeckas cxema NOy4eHNs KOHUEHTPaTa BUTaMuHa B ,: 1 — cGopHuk
6apbl; 2 — Hacoc yis Gapel; 3 — aexanTarop Gapasl; 4 — cGOpHUK crymeﬂnou Gapast; 5
— cOopumk nexaHTaHTa 6apasl; 6 — HacoC yis AeKaHTaHTa Gaper; 7 — XONOMUABHHK 15
OXJTXKIEHHUs ieKaHTaHTa 6apael; 8 — COOpHUK-MEPHHK MeTaHoNa; 9 — HaCOC-A03aTop Me-
Taunona; 10 — COOpHHK-MEPHHMK PAcTBOpa XJIOPHCTOro kobaneTa; 11 — Hacoc-A03aTop pa-
CTBOpa XJIOpHCTOro KobankTa; 12 — GuopeakTop s MeTaHOBOro Gpoxenus; 13 — Hacoc
U1 METaHOBOH Gpadkky; 14 — COOpPHHK-MEPHHK COIHON KMCIOTHI; 15 — Hacoc-n03arop
COJISHOHM KHCJIOTHI; 16 — COOPHHK-MEPHHK pacTBopa CyibduTa Harpus; 17 — Hacoc-g03a-
TOp pacTBOpa Cynb(pura Harpus; 18 — CMECHTENIb METAHOBO# GPaXKKH, CONAHON KHCIOTBI
H pacTBopa cynsura Hatpus; 19 — 6ropeaxtop it crabunuzauuu Buramuna B, B MeTa-
HOBO# 6paxxe; 20 — Hacoc wis c‘raﬁunmuponauﬂou MeTaHOBOH Gpaxku; 21 — nonorpe-
BaTe/Ib CTAOWIM3HPOBaHHOH METaHOBO#M Opakku; 22 — cenapaTop ra3os, BbIACIAIOMHXCS
M3 MeTaHOBOH Opaxkku; 23 — Hacoc /It nofayH cTabHIM3HPOBAaHHOH METaHOBOH Gpaku
Ha BHINAPHYIO YCTaHOBKY; 24 — IOJOrpEBaTe/ N METaHOBO# Opajau; 25 — BhInapHas ycTa-
HOBKa JUI1 CTYLEHHs MeTaHoBOH Gpaxky (a — I xopmyc, 6 — 11 xopnyc, B — I xopmyc, I —
IV xopmyc, 1 — 6apomMeTpHYECKHii KOHAEHCATOP, € — BaKyyM-Hacoc); 26 — cGopHMK cry-
LICHHO} MeTaHOBOH Opaxxy; 27 — HACOC 14 CTyILIEHHO#H MeTaHOBOH Gpaxxy; 28 — c6op-
HHK CTYLICHHO#M MeTaHOBO# 6paxku (NepefarouHsiii); 29 — HacoC Ui CrylleHHOH MeTa-
HOBOI# Gpaxku; 30 — mozorpeBsarenb CrylueHHOH MeTaHOBO#H Gpaxky; 31 — pacnbLinTENS-
Hasl CyIIWIKA C LEHTPOOEKHBIM pacibUICHHEM; 32 — IHKJIOHBI PacTIbUIMTENbHOM CyIm-
ku; 33 — GyHKep CyxOro KoHuEHTpara; 34 — pacdacoBka B MelkH; 35 — ckpy66ep s
OYHCTKH JBIMOBBIX Ia30B CYIIHJIKH OT IIOPOLIKA KOHLEHTPATa; 36 — yCTaHOBKa J1s Kara-
JIUTHYECKOTO CKMTAHHMA Ta30B, BBIAENSIOIMXCA NPH MOAKHCICHHH H HarpeBaHUH MeETa-
HOBOI 6paxky; 37 — rasroibaep s ra3oB Gpoxenus
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TocesHoi MaTepuan l IMuratensHas cpepa | l CTepHibHBIH BO3YX

KynbrHBHpOBaHHE

Tepmonus 1 GpUILTPOBaHKE MHLIEIHS

Cymka u pa3mon GHomaccsl

KopMoBoii npenapat Kaporun Kapotun
KITMK B Macrie KPHCTAJUIHYECKUH

Puc. 16.5. TexHonoruyeckas cXeMa H OCHOBHBIE CTajMH NPOM3BOACTBA MHKPOGHONOrH-
yeckoro B-kapoTuna

NOCCBHBIMH alIapaTamMH. Hx cnnsune MPOHCXOAMT JIMLIB B Guopeam-
Pax nmpH COBMECTHOM KYJIbTHBHPOBaHHH.

% OIHE 4 HHL 4 L] Onen

18:04
10.11.2021

&





image82.png
0o | | | @O | % |BA | ® | w | deapo x 618314 x gy 1618314 x | @ Crarow: x | B 67528 x | W fwbpmac x | + (-]
cC A He 3awmuiero | elib.kaznu.kz/book/15000 Q % e :

+ 3 580 of 705

19.5. TexHonoruyecKkne JHHHK

®upma «Incerva AG» (1lIBeiiuapus) paspaGarsiBaer M NOCTaBiAseT
cnenyml.uue TIPOH3BOACTBEHHBIC TEXHOJOTHYECKHE JIMHHH JUIS XHMHKO-
(apManeBTHUECKOH H CMEXHBIX OTPAciel NPOMBILUIEHHOCTH:

JIMHHSA NMOArOTOBKH Chipbs

Cripse —Tlorpysouno- —p Cxiansl —PesepByapHbie
Pasrpy3o4Hblic AU ChIpBA. CKJIaaBl
MEXaHH3MBbI

JIHHHA OCHOBHBIX OMepanHii

Ipoussonc- > Tomorenusauus, Cymka,
TBO ammyn H3MENBYEHHE, TpaHy/IH-
CTepHIH3aLus poBaHHe

Jinuus KOHq)elCllHﬂl!“pOBill"ﬂ

Tabnerounsle Paccacopka » Pacacoska
npecchl B a3PO30NBHYIO B aMITyJIsl
YHaKOBKy

JIunuus ynakoBkH (CKIAIHPOBAHMSA)

OTHKETHPO-___), YNIaKOBOUHBIC, > Vinaaka ——p Ynakoska
BaHHe MaUIHHbI B TOBAPHYIO B OTTpYy304-

Tapy Hble KOpoG-
KH

18:06
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YNaKOBKy
JIunuus ynakoBkH (CKIIHPOBAHMSA)

OTHKETHPO-___), YNIaKOBOUHBIC, > Vinaaka ——p Ynakoska
BaHHe MaUIHHbI B TOBAPHYIO B OTTpy304-

Tapy Hble KOpoG-
KH

Koneunbie nNpoayKTsl

Tabnerkn, —» Cynmnosutopun —p Tiobnku, — BaHoukw,
KarcyJisl ammysl cTexioTapa

Han60nec HMCMOJIB3YEMBbIMH TEXHOJIOTHYECKHMH JIMHHUAMH 1O uoiu(e,
CTEpHIH3ALMH, POIIHBY M YNakoBke GHONPENapaToB ABAAIOTCA JHHHM
¢upmar Bosch (®PT) u Cozzoli (CLLIA). Jiunuu dupmsr Bosch (OPI)

579

NpeZIHa3HAY€eHbl 1A PO3/IHBA NPENapaToB B aMITY/Ibl, Pa3soBble LUMPHLIbI,
(nakoHbl NPOM3BOAMTENBHOCTBIO 10 60000 emxocTelt B uac.
Crepuinsanponnbie TynHenn ¢pupmel Bosch ¢ Henosnb3oanuem sia-
MHHAPHOTO MOTOKA FOPAYEro BO3JyXa CTEPHITH3YIOT M JEMHPOreHH3HPY-
HOT EMKOCTH JUIS HH’beKuM;l H BHYTPHBEHHOIO BBECHMS B Haupaxrleuuou

P m m & 0 & 2c N
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YT0o6bl NPOLIECC KyIETHBHPOBAHKA MHKPOOPIaHH3MOB IIPOXOIMI 11PO-
JIyKTHBHO, HEOOXOZMMO COOMIONATh CIEMYIOIIME NpaBuia;

1. ObecneunTs MOABOA KHCIOPO/A K KIETKaM H 0TBOJA 06pasyrowero-
€A IMOKCH]IA YIJIEPOZIA U3 KYJIBTYPANbHOM XHUIKOCTH (23p0obbi).

2. IHTEHCHBHO MEepeMELLHBATh KyJIBTYPaNbHYIO )XHAKOCTb JIs €€ 1o~
MOTreHH3a1HH, 06eCTIeYeHHs JOCTYNa KUIAKHX H ra3o06pasHbix cy6erpa-
TOB KO BCEM KJIETKaM, [UIs YAaJI€HHs 3aCTOHHBIX 30H B Cpefe.

3. OCylECTBIATD CTEPHIH3ALMI0 OHOPEAKTOpa M CBA3AHHBIX C HUM
KOMMYHHKALHH, 06ECeYnTh acenTH4ECKHE YCIOBHA NPOBEEHHS MpO-
necca KyIbTHBHPOBAHUSA.

4. IMeTh CHCTEMBI KOHTPOJIA 33 XOIOM KYJIBTHBHPOBaHHs, HEOOX0mH-
MBIE IS PEaH3aluH npouecca pepMeHTauuH (peryaapHolii ot6op npo6

74

H onpeaecneHne KOHUEHTPALMH MHKPOOPraHH3MOB WIH NIPOAYKTOB MHK-
PoGHOro cHHTE3a H Ap.).

C yuéroM 9THX TpeGOBaHHii, 2 TAIOKe 0COGEHHOCTEH KOHKPETHBIX TIPO-
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