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Sansatue Ne 1.

TEMA 3AHATUS: «Beenenue B 0MoTexH010r1I0. OCHOBBI (hapManeBTHYECKOM
onorexnoJsiornu. buocucremsl, ucnoabzyembie B BT. JIHK, PHK, cunrte3 6eika. OcHOBBI
nosydyeHus1 pekoMmOuHaHTHBIX JIHK».

YUEBHASA HEJIb 3AHATUS: cryneHThl AOKHBI HM3YyYUTh BBEACHUE B JUCHUIUIUHY
«buortexHonorus», OWOOOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHH, XaAPAKTEPUCTHKY
IIPOKAPUOTHYECKAX W DYKAPUOTUYECKUX KIETOK, H3YYHUThb TE€HHYI0 MH)KEHEPHIO, JTallbl U
0COOEHHOCTH OMOTEXHOJIOTMYECKOr0 Ipoliecca, OHOCHUCTEMBbl B OHOTEXHOJOTHH, OCHOBBI
nony4yenus pekomOounanTaeix JTHK.

3HAUYUMOCTDb: B OHOTEXHOJIOTMH HCIOJB3YIOT TIOCIEAHHAE JOCTHKCHHS HAyKH:
MOJICKYJISIPHYIO OHOJIOTHIO, TEHHYIO HHXCHEPHIO, (HU3UKYy W XUMHIO (EPMEHTOB M T...
buorexHonorus, BBITECHSS TPaJULIMOHHBIE TEXHOJOIMH, OTKPBIBAET NPUHIMUIHNAIBHO HOBBIE
BO3MOKHOCTH. bompmunacTBO  Ouorexnonornueckux JIC moiydaroT MeTogaMu TEHHOU
nmkenepun. [losromy Oynymuil crenuaiucT OOJDKEH 3HATh OCHOBBI (hapMaleBTHUECKOM
OMOTEXHOJIOTUH, OPUCHTUPOBATHCSI B OCHOBAX FeHHON MH)KEHEPUH, a TAK)KE 3HATh OMOCUCTEMBI,
WCTOJIb3yeMble B TEHHON HH)KEHEPUH, 1 OMOTEXHOJIOTUH B LIETIOM.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMudeckux yacax) — 6.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHMU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBbIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MUH.
Ormpoc, nuckyccus, pa30op CUTyallmOHHOM 3a7a4u Ha 3aHSATUU 65 MUH.
[lepepriB 10 MuH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a1a4u 65 MUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
IlonBenenue UTOrOB 3aHATHS, 3aJaHUE K CIEAYIOLEMY 3aHITHIO 5 MUH.

METOAUYECKUE YKA3AHUSA K ITPOBEJEHUIO 3AHATHUA:
KoHTpobHBIE BOIPOCHI:

[TonsaTus OuoTEXHONOTUS, OMOOOBEKT, IYKAPUOTHI, IPOKAPUOTHI, TEPMO(PUIIBI, ME30(UILITBI,
MICUXPOQUIIBI, 3yOaKTEpUU U apXE0OAKTEPUH.

Hcropus passurus bT.

Ces3p BT ¢ npyrumu Haykamu.

DTtanbl OMOTEXHOJIOTHYECKOTO TIpoliecca.

CpaBHuTENbHASA XapaKTEPUCTUKA U OCHOBHBIE OTJIMYUS IIPOKAPUOT U DYKAPHUOT.

Xapakrepuctuka E. coli kak 6mooobext bT.

Xapakrepuctuka Saccharomyces cerevisiae kak 6n000bekT bT.

Honstus IHK, Tpanckpunuus, Tpancisuus, Pernmukanus, I'enst, [lynsc — snextpodopes,
JNHK-byrnpuntunr, [enarypauus, Penarypamnus, [emotun, ®enotun, CailiTel, DK30HHI,
WNutponsl, Cinnaiicunr, AuTuko10H, Konon, Onepos.

Cunres JITHK.

YHuBepcanbHble aMUHOKHUCIIOTHI.
JHK, PHK; tuner PHK.



I'eneTnueckas nH(oOpMaIys, METOBI €€ NOIy4YeHHUs, | eHOM uenoBeka.

I'ennas uHxeHepus, 3a1a4u.

KnonupoBanue, srarsl.

@depMeHThI PeCTPUKIIMH, IIa3MUAbI, OakTepruodaru, 0akMuUbl, KOCUMABI, (ha3MUIBbI.

TECTOBBIE 3AJAHMS JJISI BXOJHOI'O KOHTPOJISA 3HAHUM:
Yro npucyume m/o — E. coli
a) rpaMOTpHULIaTENbHAS M1aJ0YKa
0) pa3mep MeHee 1 MKM B)
HeTaToreHHasi OaKTepus T)
pa3mep Oonee 1 MKM 1)
naToreHHasi 0akrepus
JybdakTepum HACEJSIOT:
a) OYBY
0) 6omora
B) BOLlY
') OKEAHCKHUE TITyOuHBI
) TOPSTYHME KUCIbIE HCTOYHUKU
YcranoBure cCOOTBETCTBHE:
a) TepMohUITBI
6) me30( bl B)
NCUXPOUIIBI
1) 45-90° C
2)-5-35°C
3)10-47°C
OTtiM4uTeIbHbIE 0COOCHHOCTH IYKAPHOTHYECKOM KJIETKH:
a) OoNbIIMIA pazmep
0) Hanuuue szpa
B) pUTHIHAS KJIETOUHAsI CTEHKA
I') OTCYTCTBHE CYOKJIETOUHBIX OPIaHeII
1) xpomocomHasi JIHK B nurornazme
Tunu4HbIe HANIPABJICHHUA UCIO/Ib30BAHNSI MUKPOOPTraHU3MOB — ICUXPO(HJI0B:
a) NICTOYHUKH F€HOB, KOAUPYIOIINUX TEPMOJIA0MIIbHBIE BEIIECTBA
0) UICTOYHUKHU T€HOB, KOJUPYIOLIUX TEPMOCTAOUIIbHBIE BEILIECTBA
B) YTHJIM3AUsl TOKCUYECKUX OTXOOB I') IPOU3BOJCTBO CIIUPTA
STHJIOBOTO J1) MPOU3BOACTBO OMorasa

HauaJjio nociienactepoBcKoro nepuojaa B pa3BUTHH OMOTEXHOJIOTHHM OTHOCHT K:
a) 1941 r.
0) 1866 r.
B) 1975 r.
r) 1982 r.
OTKpbLJI MUKPOOPraHU3MbI H BBeJI IOHATHE 0M000beKTA:
a) /1. Yorcon
6) @. Kpux



B) @. Cenrep
r) JI. ITacTep
Ilepuox aHTHOMOTHKOB B PA3BUTHH OHOTEXHOJOTHH OTHOCHUTCSH K:
a) 1866-1940 rr.
0) 1941-1960 rr.
B) 1961-1975 rr.
r) 1975-2001 rr.
CtpykTypy 0ejika HHCYJMHA YCTAHOBHJI:

a) /1. Yorcon
0) @. Kpux
B) @. Cenrep
r) JI. ITacTep

Pa3pa6oTka TexHosioruu pekomonHaHTHbIX JIHK oTHOCHTCS K nepuoay pa3BuTus
OMOTEeXHOJIOTHH:
a) aHTHOMOTHKOB
0) JOMacTepOBCKOMY
B) MOCJICTIACTEPOBCKOMY
T') yIpaBiasieMoro OMOCHHTE3a

Iosryuenue xJieGoneKapHbIX M MUBHBIX JIPOKKEHd OTHOCUTCS K NEPHOAY Pa3BUTHS
OMOTEXHOJIOTHH:
a) I0NaCTEPOBCKOMY
0) mocnenacTepoBCKOMY
B) aHTHOMOTHKOB
T') yIpaBisieMoro OMOCUHTE3a
J1) HOBOW 1 HOBEHIIIEH OMOTEXHOJIOTHH

IIpou3BoACTBO ITAHOJIA OTHOCUTCS K MEPHOAY PAa3BUTHS OMOTEXHOJIOTHH:
a) I0NacTEPOBCKOMY
0) mociaenacTepoBCKOMY
B) aHTHOMOTHKOB
I') yrpaBisieMoro OMOCUHTE3a
J1) HOBOW 1 HOBEHIIIEH OMOTEXHOJIOTHHI

Ilepuon pa3BuTHS MPOM3BOICTBA BUTAMHHOB OTHOCUTCS K NMEPHOY Pa3BUTHS

OMOTEeXHOJIOTHH:
a) J0MacTepOBCKOMY
0) mocienacTepoBCKOMY
B) HOBOM U HOBeMIIEH OMOTEXHOIOTUN
I') yrpaBisieMoro OMOCUHTE3a

IlosryuyeHne BUPYCHBIX BAKIIMH OTHOCUTCS K NMEPHOAY Pa3BUTHSA OHOTEXHOJIOTHH:
a) 10M1acTEPOBCKOMY
0) mocenacTepoBCKOMY
B) aHTHOUOTHKOB
T') yIpaBisieMoro OMOCHHTE3a
J1) HOBOW 1 HOBEHIIIEH OMOTEXHOIOTHH

IlepBas pekomOunanTHas JTHK nony4dena:
a) B 1953 r. /Ix. Yorconom u @. Kpuxkom



6) B 1972 1. I1. beprom
B) B 1963 r. M. Hupenbeprom
r) B 1953 r. ®. Cenrepom

PA3EOP CUTAYIIMOHOM 3AJTAYM HA 3AHATHMN.

3agava. CymiecTByIOT BIIOJIHE ONpEeTICHHbIE TPEOOBAHUS M YCIOBHS ISl CO3JIAHUS U PA3BUTHUS
o6uotexHoaornyeckoro npousBocTa JIC. B wactHocTH, 3TO KacaeTcs mpobiemMbl BBIOOpa
01000OBEKTOB /7151 MACIITAOUPOBAHUS MPOU3BOACTBA. MIMEIOTCS CYIIECTBEHHbIE PA3IUYHsI MEXKILY
JUKHAM HITAaMMOM U IIPOMBIIIEHHBIM IITaMMoM. I1ITamm o6siafaeT BojHe KOHKPETHBIMU
CBOWCTBaMHM IIPUPOTHOTO XapaKTepa, a MPOU3BOJACTBEHHBIN MPOLIECC UMEET CBOM TPeOOBAHUS K
sTOoMy mTammy. CyImecTBYIOT CIIOCOOBI BO3JICHCTBHS HA UKW IITAMM C LIETbIO
yaoBieTBopeHus TpedoBanuii npoussozactsa JIC. Ilpoananu3upyite TaHHYIO CUTYalHIO ¢ TOUYKH

3pEHHUS:
MIpeCTaBICHUS 0 OHOOOBEKTE U ero (PYHKIIHSIX;
COOTBETCTBHUS CBOMCTB MpOIylieHTa TpeboBaHusIM mpou3BoacTBa JIC u npobiem 6€30MmacHOCTH MU
paboTe ¢ IpoAyLEeHTaMHU;
MPUMEHEHUST KOHKPETHBIX METO/IOB TIpeoOpa3oBaHus OMO00BEKTA ISl JATbHEHIIIETO
KCIIONb30BaHUs €r0 B CO3JaHUU HOBBIX NMpoayueHToB JIC.

CAMOCTOATEJBHOE PABOTA. PEHIEHUE CHTYAI.IHOHHOﬁ 3AJJAUYMN.

3apaua. B coBpemennoii OuorexHonoruu npu cosnanuu JIC ocoboe MecTo OTBOAUTCS T€HHOM

WH)KEHEPUH, CYyTh TEXHOJIOTMH KOTOPOM 3aKIIF0YAETCS B UCKYCCTBEHHOM COEAMHEHUU OTIEIbHBIX

¢dparmenToB JIHK in vitro ¢ mocneayromum BBeaeHrneM uzonupoBanHoii JIHK B xkuByI0 KIIeTKY
[ENbI0 TOJIyYeHUSI PEKOMOMHAHTHBIX OenkoB. /{7 OCYIIECTBIEHHS 3TOTO HEOOXOIUMBI

ONpeJIeJICHHbIE YCIOBUS, HAaJU4YMe TPAHCIOPTHOro ycrpoiictBa s BHecenus JIHK B kierky

MPOJYIIEHTA, WCIIOJIb30BaHHE (DEPMEHTOB I BKIIIOUEHUS HOBOTO TeHAa. ['eHHas HWHXKEHEpHs

ONEepUpPYET TAKUMH IHOHITHUSMHU, KaK BEKTOP, PECTPUKTA3bl, JIMIIKUE KOHIIbI, CAT y3HABaHUS,

JUTa3bl, FTeH-MapKep, KOMIETEHTHOCTh KJIETKU, YK30H, UHTPOH.

C mpencTaBieHHBIX OOIIMX MO3ULIUI IO TEHHON MHKEHEpHH chOpMYIUpyITe KOHKPETHBIE

YCJIIOBHUSL:
pacmmpyiTe MOHIATHE «BEKTOP» U MYTH €T0 BBEJICHUS B KIIETKY;
MpeUIoKuTe (PepMEHTHI, paboTaIOIINE B ATOM CUTYaLUH;
MIPEJIOKUTE TEXHUKY T€HHO-MHKEHEPHOI'0 3KCIIEpUMEHTa (CTalum);
cpaBHHUTe nporecc obpazoBanus MPHK y sykapuoT u nmpokapuor.

TECTOBBIE 3ATAHMS JJISI UCXOAAIIETO KOHTPOJIA 3HAHUMA:
A3oTucrbie ocHOBaHuA cooTBercTBYIOT JIHK:
a) aJICHUH
0) ryaHuH
B) THMUH
T') IUTO3UH
1) ypauui
A3oTucrbie ocHOBaHuA cooTBeTcTBYIOT PHK:
a) aJIcHUH
0) ryaHuH
B) THMUH
I') IUTO3UH



J) ypauui

CTpyKTypHBI€ I'eHbl, KOTOpPbIe pa3ieseHbl KOTUPYIOIIUMHA 00J1ACTIMU HAa3bIBAIOTCH:
a) NUHTPOHBI
0) SK30HBI
B) KOJIOHBI

YHukanbHas NPOCTPAHCTBEHHAs cTPYKTYypa MoJieky./bl PHK onpenensier:
a) MPOILECC PEIIUKAIIUN
0) reHOTHII
B) (peHOTHII
I') XapakTep B3aUMOJEHCTBUSA C JPYTUMHU MOJIEKYJIaMU U BHEIIHUMU
YCIIOBUSIMU 1) JIOKainu3anuio mojiekyiasl PHK

Cruralicuur:
a) BeIpe3aHue u3 npemecTBeHHHKOB MPHK 3K30HOB M KOBaJIGHTHOE COEIMHEHUE UHTPOHOB C
oOpa3zoBanueM 3perbix Moiekya MPHK
0) BeIpe3anue u3 npeamecTBeHHnKoB MPHK HHTpOHOB 1 KOBaJeHTHOE COEAMHEHUE SK30HOB C
oOpa3oBaHueM 3penbix Mojekys1 MPHK
B) cuHTe3 3peibix MoJiekysl TPHK myTem cimBky oTA€IbHBIX HYKJIEOTHIOB «TOPEL] B TOPEL»
I') BeIpe3aHue u3 npemecTBeHHuKoB MPHK HHTPOHOB M MX KOBaJI€HTHOE COEMHEHUE C
oOpa3zoBaHueM 3perbix Moiekya MPHK

INousituio «bno00BEKT B Mponeccax 0MOCHHTE3a» COOTBETCTBYET cJieylolee

onpeeseHue:
a) OpraHu3M, Ha KOTOPOM HCITBITHIBAIOT HOBBIE OMOJIOTHYECKH aKTHBHBIEC BEIIECTBA
0) opraHu3M, BBI3BIBAIOIINI KOHTAMHHAIINIO OMOTEXHOJIOTUIECKOTO
00opynoBaHus B) (PEPMEHT, UCIIOIb3YEMBbIH B aHATUTHUECKUX LIEJISAX I') OPraHU3M,
IPOAYLMPYIOLINI OMOJOrMYECKH aKTUBHbIE COETUHEHNUS 1) PepMEHT —
IIPOMBIIIICHHBII OMOKaTaIN3aToOp

IHonsaTuio «bn000BEKT B mponeccax omoTpanchopManm» COOTBETCTBYET CJeAyolIee
onpeeseHue:
a) OpraHu3M, Ha KOTOPOM HCIIBITHIBAIOT HOBbIE OMOJIOTMYECKU aKTUBHBIE BELIECTBA
0) opranu3M, BbI3bIBAIOIINI KOHTAMUHAITUIO OMOTEXHOJIOTHYECKOTO
00opynoBaHus B) (PEPMEHT, UCIIOIb3YEMBbIH B aHATUTHUECKUX 1IEJISX I') OPraHU3M,
MPOAYLUPYIOMH OMOIOTrMYECKH aKTUBHbBIE COEMHEHUS 1) PEPMEHT —
MIPOMBIIIICHHBII OMOKaTaNIn3aTop

Honop —arto0:
a) 6M00OBEKT, MOCTABIIAIOIINN MaTeprai JUIsl poliecca MPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJCTB
0) 6M000BEKT, NOCTABIAIOLINI MaTepHrall JJis Ipolecca MPOU3BOICTBA JIEKAPCTBEHHBIX CPEJICTB
0e3 ymepoa /715t CBOeH KUZHENEITEIIbHOCTH
B) OMOOOBEKT, y KOTOpOro 3a0op MaTepuayia Jjisi MPOM3BOJCTBA JICKAPCTBEHHBIX CpEICTB
OKa3bIBAETCSI HECOBMECTHUM C MPOJOJIKEHUEM KUZHEESATEIbHOCTH
') 6M000BEKT, MOCTABIISAIOLIUI MaTeprall Uil OUUCTKU MPOIYLEHTOB

K npokapuoram oTHoOCSITCS:
a) OakTepun 0)
BHUPYCHI B)
IIPOCTEHIIINE T)
rpuobI



KierouHasi cTeHKa rpaMIioJIOKUTEIbHBIX 0AKTEePHd 1 AKTHHOMMIIETOB COCTOMT U3:
a) XUTUHA
0) menTUaAOrIMKaHa
B) JIMIIOTIOJIUCAXAPUJIOB
T') LIEJUTFOJIO3BI 1) Oenka

KieTroyHasi cTeHKa rpaMOTPUIIATEIbHBIX 0AKTEPHH COCTOMT M3:
a) XUTUHA
0) menTuaIoTIMKaHa
B) JIMIIOTIOJIUCAXapUJIOB
T') [EJUTFOI03bI
1) 6enka
KieTrouHasi cTeHKa MJIeCHEBBIX TPHOOB COCTOUT M3:
a) MenTUA0TINKaHa
0) TUTIONOJIMCAaXapHIO0B
B) IIEJUTIOJIO3BI T') OejIKa
1) XUTHHA

JyKApHOTAMM SABJISIOTCH:
a) rpuOkI
0) sybakTepun
B) aKTHHOMMIIETHI
T') BUPYCHI

I'naBHbIi KpuTEepHuii 0TOOPa NPOAYLEHTA B KayecTBe 0M000beKTA:
a) OBICTpOE HAKOILJICHHE OMOMAaCChI
0) YCTOHYHMBOCTP K 3apaXKeHHUIO TIOCTOPOHHEH MUKPODIOpOit
B) CLIOCOOHOCTH CUHTE3UPOBATh 1I€JIE€BON MPOIYKT )
CIIOCOOHOCTH pacTH Ha JIEIIEBbIX MUTATEJIbHBIX CpeIax
1) CeKpeLus 11eJIEBOr0 MPOAYKTa B KyJIbTYPAJIbHYIO )KUJIKOCTh

JdoHaTop — 3T0 0M0JI0TUYECKHIT 00bEKT:
a) (hepMeHT-OMOKaTanMU3aTop npouecca Ouorpanchopmalu
0) MOCTaBIIAIOLINI MaTepHrall AJIs Mpolecca MPOU3BOICTBA JIEKAPCTBEHHBIX CPE/ICTB
B) MOCTABJISAIOIIMNA MaTepHal JUls Ipolecca IpOU3BOICTBA JEKapCTBEHHBIX CPeACTB Oe3 yiepoa
JUTSL CBOEH JKU3HEAEATEIBHOCTH
I) TOCTaBISAIOUIMM Marepuan [uid Ipoliecca IPOU3BOJCTBA JIEKAPCTBEHHBIX CPEACTB C
MpEeKpaIieHuEM JTabHENIIEN KU3HEAEATEIbHOCTH
JUTEPATYPA JJISI HOATI'OTOBKHU K 3AHATUIO NIPEINTOJABATEJISAM:
OcHoBHas:

buorexnonorus. F0.0. Ca3sikun, C.H. Opexos, U.U. YakaneBa — M.: «Akagemusi», 2007. —

C. 85-101, 182-191, 204-218.

@dapmaneBTHueckas OuOTEXHONOTUsA: Y4yeOHOe MocoOue JUIsl CTYAEHTOB BBICHIMX Y4.
3aBegeHudt [lpumen T.I1., Uywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony ®enukc Tomck MznmatensctBo HTJI Cubupckuit I'ocygapcTBEHHBIM MeTUIUMHCKUN
VYHuusepcurer, 2006. — 251 c.



dapmarieBTHUYECKass OMOTEXHOJOTHS: PYK. K MPaKT. 3aHATHAM: yueO. mocobue / C.H. Opexos ;

nox pen. B.A. BeikoBa, A.B. katimackoro. — m.: [D0OTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTUYecKast OMOTEXHOJIOTHS: PYKOBOJICTBO K IMIPAKTHUYECKUM 3aHATHAM: yuel. mocodue
/. 2-e w3x., nepepad. u qomn. C.H. OpexoB M.: [DOTAP- Mexaua, 2015. — 432 c.
JononHuTenpHas:

TepmuHONIOTHYECKHIA CIIOBaph O OMOTEXHOIOTUN

buonorus: yae6.mocodue / I'.I". UeObrmies ; — M. : TDOTAP-Meaua, 2010. — 416 c.

Mukpo6uoIiorus, BAPYCOJIOTHS U UMMYHOJIOTHS: PYK. K J1a0. 3aHATusAM: yuel. mocodue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meaua, 2012. — 320 c.

MukpoO6uosiorusi: yueOHUK IS CTyeHTOB dapmaneBTruaeckux BY3o0s / A.A. BopoObeB u nip.;
— M.: «Memunmaay, 2003. — 336 c.
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3ansaTue Ne 2,
TEMA 3AHATHUSA: «O0mas xapakTepucTHKA 0HOTEXHOJIOTHYECKOro mpoiecca.

YUEBHAS HEJIb 3AHSITUS: cTyaeHTbl HODKHBI H3yYUTh OMOTEXHOJOTHYECKHUI IpoIiecc,
Kak OCHOBY (apMaleBTHUECKOll OHMOTEXHOJIOTHWH, O0OpyJOBaHHE, HUCIHOIB3YyEMOE B
OMOTEXHOJIOTMYECKOM IMpoIiecce.

SHAUYUMOCTDb: Oyaymmii cnenuaniucT JODKEH 3HaThb OCHOBBI  OMOTEXHOJOTHYECKOTO
nporiecca, o0Ire MPUHLIUIIBI 1 OCHOBHBIE ATAIbl OMOTEXHOJIOIMYECKOTO MTPOU3BOICTBA, TAK KaK
6onbioe konuuecTBo JIIT Ha cerogHsIIHINA JeHb OJy4aeM MEeTO1aMi OMOTEXHOJIOTHH.

HNPOJOJIKUTEJIBHOCTD 3AHSATHA (B akageMuveckux yacax) — 4.
MECTO ITPOBEJAEHUS 3AHATHUSA: 527 aynuropus, 2 Kopiyc.

IIVTAH ITPOBEJAEHUSA 3AHATUA U BIOJVKET YYEBHOI'O BPEMEHMU:
OpraHu3aluOHHBIA MOMEHT 5 MUH.
TecToBbIi KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MUH.
Orpoc, nuckyccus, pa30op CUTyallMOHHOM 3a7ja4uM Ha 3aHATUU 65 MUH.
ITepepniB 10 muH.
Ornpoc, quckyccus, CaMOCTOSITENIbHOE PELIEHUE CUTYallMOHHOM 3a1auu 65 MUH.
TecToBBINM KOHTPOJIb UCXOAHOTO YPOBHS 3HaHUA 15 MuH.
ITonBeneHne UTOTOB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHIATHIO 5 MUH.

METOJAUYECKHUE YKA3AHMUSA K ITIPOBEJAEHUIO 3AHATUA:
KoHTposibHBIE BOIIPOCHL:

Craaun GHOTEXHOIOTMYECKOr o Mpolecca.

CocTtaBbl MUTATENBHBIX CPE VIS KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

[TpuroroBieHre MOCEBHOTO MaTepHalia M KyJIbTUBUPOBAHHE MUKPOOPTaHU3MOB.

Ob6opynoBaHue, UCHOIB3yeMOE B OMOTEXHOJOTHM: OMOpPEaKTOPbI, Y3-MOEYHbIE MAIINHBI;

MamuHbsl UCHOJb3yeMble B MPOU3BOJACTBE HMHBEKUMOHHBIX JI® U HekoTopoe Apyroe
o0opynoBaHue.

Mertob! noBbIIeHNs 3PPEKTUBHOCTH (HepMEHTAIUH.

MeTobl KOHTPOJI GMOMAcChl U KOJTMYECTBA KJIETOK MPH KyJIbTUBUPOBAHUU. ATONTO3 U
HEKPO3.

Brienenue npoykToB OMOCHHTE3a U MTOTyYeHHE KOHEYHOTO KOMMEPUYECKOTO MPOIAYKTA.

TECTOBBIE 3AJAHMS JIJISI BXOJHOI'O KOHTPOJISA 3HAHUMI:
BuopeakTopsl, 4epe3 KOTOpbIe A5 NepeMelINBAHUS COIEP:KUMOI0 MPOMYCKAIOT

BO3yX HA3bIBAIOTCS:

a) spaudTHBIE

0) 6apOoTa)KHBIE KOJIOHHBI

B) PEaKTOPHI C MEXaHUYECKUM IIepeMelIiBaHEM
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IlepememmBaHue Ky/JbTYpPaJbHOM cpeAbl BMecTe ¢ KJIeTKAMH BOCXOASAIINMH MOTOKAMH
B03/yXa, pPABHOMEPHO HUPKYJIHPYS M0 BceMy 00beMy, 0CylIeCTBIsAETCH B:
a) spaudTHBIC
0) 6apOoTaKHBIC KOJIOHHBI
B) PEAaKTOPHI C MEXaHUYECKHUM IepEMEIINBAHUEM
IIpouecc ¢pepMeHTANMH KOHTPOJIUPYIOT 110:
a) pH
0) Temmneparype
B) KOHIIEHTPALlUX pacCTBOPEHHOT'O BOJOPOa
Onucanue Mop(oJIOrnYecKnx, PU3noJI0rH4eCKUX XapaKTePUCTUK MUTATEIbHBIX Cpe/l,
YCJIOBUIi BHIPAIMBAHUS U CPOKA XPAHEHHS U3J10KEHbI B:
a) ['® 12 uznanus
0) macropTe Ha ITaMM KYJIbTYpbI
B) CIIPAaBOYHON W HAYYHOU JUTEpAType
Pe:kum XpaHeHHs KYJIbTYP — NPOAYIUEHTOB NMpPeAnoiaraer:
a) 3aMOpaKMBaHUE MIPU TeMIeparype Huxe — 20°
C 0) mmoduibHOE BRICYIITMBAHHE B)
KOHCEPBUPOBAHHE
Yuactok pa3aesieHusl KyJIbTYPAJbHOM JKMIKOCTH KAK 3JIEMEHT OMOTEeXHOJI0TrH4eCKOM
CHUCTEMbI OTHOCHTCS K CTYIIeHU MePapXUM:
a) ImepBoii 0)
BTOPOW B)
TPETHEH T)
YeTBEPTOU
TexHonornyeckuii BO3ayXx 1Jisi 0HOTEXHOJIOTHYECKOr0 MPOM3BOICTBA CTEPUIN3YIOT:
a) YO-o6myueHueM
0) HarpeBaHUEM
B) pUIBTpOBaHHEM
T) paauaiuei B MallbIX J03ax
1) aHTUOMOTUYECKUMH BELIECTBAMU
®otoadToTpodnl — OPraHu3Msbl, KOTOPbIE AJs POCTAa U PA3BUTHUS:
a) HyXJalTcs B pakTopax pocta
0) MCTIOJIB3YIOT TMOKCH/T YTJIEpO/ia 1 MUHEpaIbHbIE BEIIECTBA
B) MCIIOJIb3YIOT OpraHUYECKHE BELIECTBA I') UCIIOJB3YIOT
SHEPIUI0 OKUCICHHSI HEOPTaHUYECKUX BEILIECTB
JdonaTop — 310 OMOT0TrNYeCKHIl 00bBbEKT:
a) (hepMeHT-OMOKaTanM3aTop npoiecca Ouorpanchopmaruu
0) IOCTaBIIAIOLINI MaTepHuall AJs Mpolecca MPOU3BOJICTBA JIEKAPCTBEHHBIX CPE/ICTB
B) TIOCTaBJISIOUINI MaTepHrall AJisl poliecca MPOU3BO/ICTBA JIEKApPCTBEHHBIX CPECTB Oe3 yiiepoa
JUIST CBOEH JKM3HENEITEIILHOCTH
I) TOCTaBJISAIOUIMI Marepuan uis Ipolecca IPOU3BOJCTBA JIEKAPCTBEHHBIX CPEACTB C
MpEeKpalieHueM JalbHENIIEeN KU3HEAEATEIbHOCTH
XeMOJIUTOTPO(PBI — OPraHu3Mbl, KOTOPbIE IVIs1 POCTA U ILIXaHUA:
a) HyX/1al0Tcs B (pakTOpax pocra
0) UCTIOIB3YIOT OPTaHUYECKHE BEIIECTBA
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B) UCMOJIb3YIOT SHEPTHUIO OKUCIICHUSI HEOPTaHUYECKIX
BELIECTB I') UCIIOIb3YIOT SHEPTUIO CBETA

PA3EOP CUTAYIIMOHOM 3AJTAYM HA 3AHATHMN.
3agaua. Cragus epMeHTALMU - HEHTPaJIbHAS CPEIH 3TANOB MPOMBIIUIEHHOTO MPOU3BOJICTBA.
[Tox hbepmeHTaNMEl TOHUMAIOT BCIO COBOKYITHOCTD MTOCIIEA0OBATEIBHBIX ONEPAIU OT BHECEHUS
3apaHee MPUTOTOBJICHHYIO U TEPMOCTATUPOBAHHYIO CPEY MHOKYIISITA /10 3aBEPIICHUS
MIPOLIECCOB pocTa, OMOCUHTE3a MM OHOTpaHCHOPMALIUH.
1. Kakue nBa Buja ¢pepMeHTAIIMN BaM U3BECTHBI?
0 A [ A [ A [
MOMOIIHIO KaKoTo 000pyA0BaHUs OCYIIeCTBIsIEeTCS hepMeHTalus? Ero OCHOBHBIC JIEMEHTHI,
CXEeMaTU4ecKoe n300paxeHue.
0 A [ A [ A [
aK TEXHOJIOrHYecKoe o(hopMIIeHUE MPOLIECCOB MPOMBIIUIEHHON OMOTEXHOIOTUHU 3aBUCTH OT
OTHOIICHUS MUKPOOPTaHU3Ma-TIPOyLIeHTa K Kuciaopoay? Tpu rpymnmsl O0MOpEaKkTOpoOB.
0 A [ A [ A [
MOCOOBI YIPABJICHHSI POIIECCOM (PepMEHTAITUU

CAMOCTOSTEJBHAS PABOTA. TEHIEHUE CUTYALIUOHHOM 3AJIAUN.
3agaya. YcTaHOBHTE MpPaBWIbHYIO  IOCJIEOBATEIBHOCTh CTaAMM W omepauuit
TEXHOJIOTUYECKOTO TIPOIlecca, MPEACTABICHHBIX Ha CXEMe, 3aloJIHUTE HEI0CTaIoINe
omepauuu crtaauu  «Bpigenenue 1eneBoro  mpoaykrtay. Ilpemmoxkure MeToasl U
anmapaTypHOe OCHAIlEHHE Omepaluu «/{e3nHTerpanus KIeTok».
[ToaroToBka M cTepUIIM3aLUs Ta30BOTO MOTOKA
[ToaroToBka u crepuiuzaiust 000pyAOBaHUS M KOMMYHUKALIUN
[ToaroroBka u crepunuzanus cyocTpaTta
Pa3nenenue KyapTypanbHON CyCIIEH3UU
O0paboTka KyJIbTypaibHOU CyCIIEH3UH
AHaIM3 1eNeBoro MpoayKTa
JleaunTerpanus KJIeTok
Briaenenue MHAUBHIYIBHOTO BEIIECTBA
KynbruBupoBanue 61oo0bekTa
[TonroroBka 6MooObEKTA
Cyika 11e51eBoro npoaykra
dacoBka, ynakoBKa, MapKUpOBKa JICKApPCTBEHHOM CyOCTaHIIMU
Briaenenue 1eneBoro npoaykra
buonoruueckast ourcTka OTX00B

TECTOBBIE 3AJAHMS JIJISI UICXOAAMIETO KOHTPOJIA 3HAHWIA:
KosioHouHBI#i 6MopeakTop AJ1s1 HMMOOMJIM3ALMH LEeJbIX KJIeTOK A0/KeH OTJIHYAThCS OT
peakTopa st UMMOOWJIU3ALUM
(epMeHTOB a) OGOTBIIUM JUAMETPOM KOJIOHKH 0)
OTBOJIOM I'a30B
B) 6oJiee OBICTPHIM JABMXKEHHUEM PACTBOPUTES
r) (hopMOIt YacTUI HEPACTBOPUMOTO HOCUTEIIS
1) pa3MepaMy 4acTHIl HEPACTBOPHUMOIO HOCUTENS



Peryaupyemasi ¢pepmeHTanms B npouecce 0HOCMHTE3a 10CTUTAeTCS MPHU CIIocode
a) MepUOINIECKOM
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0) HeTIpepPHIBHOM
B) OTbEMHO-J]0JIUBHOM
I') MOJIyIIEPUOINYECKOM
1) TTUKJIAYECKOM

Bbopboa ¢ ¢parosoii nndexumnei B nexax pepMeHTANUN AHTHONOTHYECKOI
NPOMBIIIEHHOCTH HanboJ1ee PAllMOHAJIbHA MYTEM a) Y)KECTOUEHHUSI KOHTPOJIS 3a
CTepUJIM3aUeil TEXHOJIOTUYECKOTO BO3/IyXa
0) y)KecToueHHUs! KOHTPOJIA 3a CTEPUIIN3aliel MTUTATEIbHOM Cpeibl
B) TIOJTYYCHHSI M UCTIOJIB30BaHUS (aroyCTOMYUBBIX IITAMMOB OMOOOBEKTA T)
Y)KECTOUYCHHUS] KOHTPOJIS 32 CTEPUITU3ANNEH 000PYIOBAHYS ) Y)KECTOUCHHS
KOHTPOJIS 32 QUIIBTPAIIMOHHBIMH YCTAHOBKAMH

Cnoco0 coxpaHeHMsI HY>KHOH OMOTEXHOJIOTY MPOAYKTUBHOCTH KYJbTYP
MHMKPOOPraHU3MOB a) B XOJIOIUIbHUKE

0) 1Mo clIoeM MHUHEPaITbHOTO
Macla B) B CHIIIYYHUX MaTepUaax T)
CyONMMAalMOHHOE BBICYITUBAHUE J1)
KpUOXpaHEHHE
IIpeumyniecTBO KI1€TOYHOM MHKEHEPHH Nepe/] CKpelMBaAHUeM:
a) HalpaBJICHHbIE KOMOMHAIIH T€HOB
0) ObICTpast ceNeKIKs HOBBIX BAPUAHTOB
B) IIPEOJIOJICHUE BUIOBBIX U POJOBBIX OaphepOB
') MyTallHOHHBIC H3MEHEHUS TeHOMA
OcHOBHBIE MeTOAbI COBEPLICHCTBOBAHNS 0M000bEKTa B COBPEMEHHON OMOTEXHOJIOTMH:
a) MHAYIIUPOBAHHBIN
MyTareHes3 0) CeNeKIus B)
TeHHAasI HH)KEHEPUS
') MHTPOAYKIIMS paCTEeHHM
CKpHHHHT JIEKAPCTBEHHBIX CPEICTB:
a) COBEPIIEHCTBOBAHHE IMyTEM XUMHUYECKON TpaHCchopMaluu
0) coBepIIEHCTBOBAaHKE TyTeM OHOTpaHchopMauu
B) IIOUCK U OTOOP («IIPOCENBAHUEY») TPUPOJIHBIX CTPYKTYP
T') IOJIHBIM XUMUYECKHUI CUHTE3
1) U3MEHEHHE MTPOCTPAHCTBEHHOM KOH(PUTYpAIIUU PUPOTHBIX CTPYKTYP
A DA [ A0
0JIb HHIYKTOPAa MOTYT BBINOJHATD:
a) cyocTparthl

g
(I

0) KOHEYHBIH MPOAYKT PEaKIHU
B) IEpBUYHBIE METAOOJIUTHI T')
BTOPUYHBIE META0OIUTHI
A TA [
nepaTop — 3To:
a) HaYaJbHbIN YYaCTOK TPAHCKPUIITOHA
0) cTapToBast TOYKA TPAHCKPHUTIIIUU

g
]
g
O

B) HauaJIbHBIA y4aCTOK IK30HA
r) yuactok JJHK, cBs3biBaromumii 6enKu-perynsaTopbl TpPaHCKPUIIIUHN B POKAPUOTHYECKON
KJIETKE
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n) ydactok JIHK, cBs3bpIBaronuii OENKu-peryiIsiTOpbl TPAHCKPHUIIIIHH B DYKApUOTHICCKOMN KIIETKE
JUTEPATYPA JJIs1 HIOJATIOTOBKHU K 3BAHATHUIO NTPEITOJABATEJISIM:
OcHoBHas:
buorexnonorus. FO.O. Ca3zbikun, C.H. Opexos, N.W. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.
®dapmareBTHUYECKass OMOTEXHOIOTHS: YUueOHOe TTOCOOUE /ISl CTY/ICHTOB BBICIINX y4. 3aBEJCHUIN
[Mpumen T.II., Yywanmun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocroB-Ha-Jlony
®enukc  Tomck MsmarenbctBo HTJI  Cubupckmit  ['ocymapcTBEHHBIM — MEIUIIMHCKUN
Yuusepcurer, 2006. — 251 c.
dapmareBTHUYECKast OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATUsAM: yue0. mocodue / C.H. Opexos ;
nmox pen. B.A. BeikoBa, A.B. katimacKkoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4. dapmarieBTHUECKas OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHYECKUM 3aHATHAM: yuel. mocooue
/. 2-¢ u3n., mepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JlonoHUTEIbHAS :
TepMuHonornueckuit ciioBapb 1o OMOTEXHOJIOTUN
buonorus: yae6.mocodue / I'.I". Uebprmies ; — M. : ITDOTAP-Meaua, 2010. — 416 c.
MukpoOHoIOoTHsI, BUPYCOJIOTUSI © UMMYHOJIOTHS: PYK. K J1a0. 3aHsaTusaM: yuel. mocooue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meaua, 2012. — 320 c.

MuxkpoOuomnorus: yueOHHUK AJisi CTyAeHTOB (apmareBTHueckux BY30B / A.A. BopoObeB u
1p.; — M.: «Meaununay, 2003. — 336 c.

15



3ansaTue Ne 3.
TEMA 3AHATUSA: «'eHoMHKa M NPOTEOMHKA. AHTHCMBICJIOBbIE OJUTOHYKJICOTH/bI.
Kondgopmauuonusbie 601e3HM».

YUYEBHAS LEJIb 3AHATHUS: cTyneHTsl JOJKHBI M3YYUTh T€HOMHUKY M MPOTEOMHUKY, HUX
B3aMMOCBS3b MKy cOO0H U 3HaUeHHE B (hapMalleBTUUECKO OMOTEXHOJIOTHH.

SHAUYUMOCTD: O6ynymuii cnenuaiucT J0/DKEeH 3HaTh O CYHIECTBOBAaHMU KOH()OPMAIIMOHHBIX
00JIe3HAX, COCO0aX MX MCCIEAOBAHMS M BO3MOXHBIX MPUYMHAX BO3SHUKHOBEHHS, O CO3JaHUU
AHTHUCMBICIIOBBIX OJMIOHYKJIEOTHIOB U IpenapaToB Ha UX OCHOBE.

HNPOJOJIKUTEJIBHOCTD 3AHATHUSA (B akageMuveckux yacax) — 4.
MECTO ITPOBEJEHUSA 3AHATHUA: 527 ayautopus, 2 Kopryc.

IIJIAH TPOBEJAEHUSA 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHMU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBbIi KOHTPOJIb BXOAHOTO YPOBHS 3HaHUA 15 MUH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7jaud Ha 3aHATHH 65 MUH.
[TepepriB 10 MuH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAllMOHHOM 3a1a4u 65 MUH.
TecToBBI KOHTPOJIb HCXOAHOTO YPOBHS 3HaHUS 15 MuH.
[logBeneHue UTOroB 3aHATHS, 3aJaHUE K CICAYIOIIEMY 3aHIATHIO 5 MUH.

METOAUMYECKHUE YKA3AHUSA K IIPOBEJAEHUIO 3AHATHUA:
KoHTposibHBIE BOITPOCHL:
I'enetuka. Mcropus pa3Butus.
I'enomuka. Ilenu u 3a7a4u FTEHOMUKH.
[Iporeomuxka.
CBs13b IPOTEOMUKH U TEHOMUKH.
CpaBHuTeNbHas TECHOMUKA.
6.CTpyKTypHasi FT€HOMHKA.
QyHKIMOHAIbHAS TEHOMHUKA.
TapreTHbIl CKPUHUHT.
CexkBeHUpOBaHUE TEHOMA.
[IpoeKT «reHoM YermoBeKay.
I'enorepanus.
AHTHUCMBICTIOBBIE OJIUTOHYKJICOTH/IBI.
Kondopmannonnsie 601e3HH.

TECTOBBIE 3A JAHMS JIJISI BXOAAIMIETO KOHTPOJIS 3HAHUM:

YcTraHoBjIeHHEe CTeleHH 0JIU30CTH I10 mocjaeaI0BaTe/JIbHOCTH HYKJI€OTHI0B B
reHax, moJfy4€HHbIX U3 PAa3HbIX UCTOYHUKOB —3TO:
a) TCHOMHKA CPAaBHUTCJIbHAA,
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0) reHOMHUKa CTPYKTypHasi;
B) reHOMUKa (PyHKIINOHATbHAS.
YcTaHoBJIeHHe NTOJTHOM MOC/Ie0BATEILHOCTH HYKJICOTHIHBIX [1ap B reHe, XpOMocoMe —
3T0:
a) FTeHOMHUKAa CpaBHUTEIbHAS;
0) TeHOMUKa CTPYKTYpHasi; B)
reHOMHKA (PYHKIIMOHAIbHASI.
Onpenenenne pyHkuuii 0e1ka, KOAUPYEMOro KaxkKIbIM OTAeIbHBIM T'€HOM, M POJIH 3TOT0
0esika B MeTa00/1M3Me — 3TO:
a) FeHOMHUKa CpaBHUTEIbHAS;
0) reHOMHUKAa CTPYKTypHas; B)
reHOMHKA (DYHKIIMOHAIbHAS.
CexBeHUpOBaHUE — ITO:
a) OIpEeJEJIEHNE TI0CIIEN0BATENbHOCTH HYKJICOTUIHBIX T1ap;
0) ompezeneHue CyecTBeHHOCTH HYKJICOTUIHBIX Map; B)
0TOOp U TOUCK I'€HOB.
Me:xayHapoaHblii npoeKkT «I'eHoM YesioBeKka) ObLI 3aBepllIeH B:
a) 2003 roxy;
6) 2000 romy;
B) 1993 rony.
MexnyHapoaHblii IpoeKT «I'eHOM 4YeJIOBeKa) yTBepK/IeH B:
a) 1953 r.
6) 1972 r.
B) 1963 1.
r) 1990 r.
1) 2005 T.
Heanio npoekTa «I'eHOM Ye10BeKka» ABIAAETCH:
a) ycraHoBieHue cTpykrypsl JJHK
0) pazpaboTka TexHoJoruu pekoMOnHaHTHBIX JJHK
B) IIOJIHOE CEKBEHHPOBAHNE F'€HOMA YeJI0OBEKa
') WACHTUQUKAIUS 1 KIOHUPOBAaHUE I'€HOB HACIIEICTBEHHbIX 3a00JI€eBaHUN
1) KJIOHUPOBaHHE YeJI0BEeKa

PA3EOP CUTYAIIUOHHOM 3ATAUN HA 3AHSTHMN.

3agaya. B mnpouecce OMOTEXHOJIOTMYECKOTO Mpolecca W3 sJpa KIETKH MaTOTeHHOTO JUIs
YeJI0BeKa MHUKPOOpPraHM3Ma BBIAEICH TI'€HOM, B KOTOPOM ObUI BBIOpaH OIpeJeNeHHBIH TI'eH
(Y4acToK HYKJIEMHOBOW KHCIOTBI MUKpOOpraHusma). JlaHHbI I'eH pa3MHOXKEH ¢ MIPUMEHEHHEM
I1LIP.B Ga3ze aHTUMHKPOOHBIX areHTOB BBIOpAH OJMH, B3aUMOJAEUCTBHE C KOTOPBIM MOAABUIIO
aKTUBHOCTh TeHa HambOosee >PQPeKTHBHO. 3aTeM BBHIOpAHHBIN M3 aHTUMHKPOOHBIM areHT ObuI
ONpoOOBaH B JIEHCTBMM Ha LIEIYI0 MHUKPOOHYIO KJIETKY MCXOIHOIO MHMKpPOOPraHH3Ma, BbI3BaB
BBIpQ)XEHHOE TI0/IaBJIEHUE €€ JKU3HEEITEeIbHOCTH.

Onpeznenute BUJ CKpUHUHTA aHTUMUKPOOHON CTPYKTYPHI JJIsi KOHKPETHOT'O TIATOT€HHA.

Beienute OCHOBHBIE ATAIbl CKDUHHUHTA, OTIPE/ICIIATE X 3HAUCHHE B XO€ CKPHHUHTA.

Ji1s uero npuMeHsieTcst JaHHbIN BUJI CKPUHUHTa aHTUMUKPOOHOH CTPYKTYPBHI.

YTo mOCITyKUT NPOIOJDKEHHEM YKa3aHHOTO Iporecca’?

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYW.
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3anayva. ['eHHas UHXeHepHs MOsABUIACH Onarojapsi paboTaM MHOTHX HCCIIEAOBATeNCH B pa3HbIX
oTpaciasX OMOXMMHHU U MOJEKYJISPHOW reHeTUKU. |'eHHas MH)KEeHEepusi COBOKYNHOCTb METOJIOB,
MO3BOJISIOIIMX B MPOOMPKE MEPEHOCUTh N'E€HETHUECKYI0 MH(MOPMALMIO U3 OJHOI'O OpraHHM3Ma B
npyroii. [lepeHoc reHOB JaeT BO3MOXKHOCTD MPEOA0JIEBATh MEKBHIOBBIE Oaphephl U Mepe1aBaTh
OTJEJIbHBIE HACIEACTBEHHBIE IPU3HAKU OOHUX OpraHu3moB apyruM. LIEJIb - mosnydeHne kieTok,

IMPOMBIIIJIICHHBIX MacirTadax Hapa6aTBIBaTB HEKOTOPBIC OenKu.
Uto mpeAcTaBIsIIOT U3 ce0s IIa3MHUIbI, UX PO B TEHHON HHKXCHEPHUH.
HHS{ qero 6aKTepI/IaJ'ILHBIC KJICTKHN BI;Ipa6aTLIBaIOT peCTpPIKTa?,BI?

CymHocTb npoliecca KIOHUpOoBaHus 1 noinydenus pekomounantHor JIHK ¢ mpumenennem

IUTa3MUJL U PECTPUKTA3.
OCHOBHEBIE IMPOAYLCHTHI, UCIIOJb3YyEMBIC B TIOCTPOCHUUN peKOM6I/IHaHTHI)IX OEJIKOB.

[lonsiTHE BEKTOpa B TEHHOW MH)KEHEPUU

TECTOBBIE 3A JAHHS JJISI UCXOJAIMIETO KOHTPOJIA 3HAHWIA:
B kauecTBe OCHOBHOI0 MeT0/1a FTeHOMUKH MCIOJIB3YIOT:
a) MUKPOCKOTIHIO
0) Ta30)KUIKOCTHYIO
Xxpomatorpaduio B) IByXMEpHbIT
aeKTpodope3 I') CCKBEHUPOBAHUE 1)
CHEKTPaJbHBIN aHaTHU3
IIporeomuka xapakTepu3yeT cOCTOSIHMEe MUKPOOHOI0 NATOreHHA 10X
a) (hepMEHTATUBHOM aKTUBHOCTH
0) CKOPOCTH pOCTa B) IKCIIPECCUU
OTJIEbHBIX OEJIKOB
I') HAXOKJCHUIO HAa KOHKPETHOM CTaIMU POCTOBOTO IIMKJIA
1) METaboIH3My
B kayecTBe 0CHOBHOI0 MeTO/1a IPOTEOMHUKH MCIOJIb3YIOT:
a) MUKPOCKOITHIO
0) Ta30’)kKUIKOCTHYIO XpoMaTorpaduio
B) IBYXMEPHBII 31eKTpodopes
I') paliON30TOIHBIN aHAINU3
1) CIIEKTPAJIbHBINA aHATU3
HanpaBieHue reHOMUKH, HEMOCPEICTBEHHO CBA3AHHOE € MPOTEOMMKOIi:
a) CTpYKTypHas
0) cpaBHHUTEIHHAS B)
(GYHKIMOHATBHAS T)
dbopMasbHas
LeibI0 CTPYKTYPHOI T€HOMUKH SABJISAETCH:
a) YCTAQHOBJICHHE CBSI3U MEXKIy TEHOMOM M METab0IM3MOM
0) ompezeneHne CyleCTBEHHOCTH OT/IEIbHBIX TEHOB

B) MJEeHTU(UKALMS T€HOB MO MOJEKYJISIPHOW Macce, KOJIMYECTBY B T€HOME, HYKJICOTHUIAHOU

MOCJIEIOBATEILHOCTH

T) OIpe/ieNIieHHe YHUKAIbHOCTU U CTENIEHU TOMOJIOTUU T€HOB pPa3HbIX OPraHU3MOB
eabr0 CPaBHUTEIBHOM T€HOMMKY SIBJISICTCS

a) YCTaHOBIIEHHUE CBSI3U MEX]y TEHOMOM M METa0OJIM3MOM
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0) ompeieNieHre CyIeCTBEHHOCTH OTIEIbHBIX TCHOB

B) MICHTU(UKAIUSA T'CHOB IO MOJEKYJISIPHOM Macce, KOJIMYECTBY B T'€HOME, HYKJICOTHIHOM
MOCJIeI0BATEIbHOCTH

F) ONpeaACIICHUC YHUKAJIbHOCTHU U CTCIICHU T'OMOJIOT'MH I'CHOB Pa3HbIX OPTraHN3MOB

AHTHCMBICJIOBbIE OJIMTOHYKJIE€OTH/AbI IePCIIeKTHBHBI 1JIsl JIeYeHH s :
a) MHPEKIIMOHHBIX OaKTEpHAIbHBIX O0sIe3Her
0) OHKOJIOTHYECKHE 3a00JIeBaHUS B)
MIPOTUBOTPUOKOBBIX 3a00ICBAHMIA
T') HaCJICACTBEHHBIX MOHOTEHHBIX 3a00J1eBaHUI
1) BUPYCHBIX 3a00JI€BaHUI

JUTEPATYPA IUIA NIOAT'OTOBKU K 3AHATUIO TPEINIOJABATEJISAM:
OcHoBHas:

buotexnonorus. }0.0. Ca3bikun, C.H. Opexos, .M. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

®dapMarnieBTHYCCKas OWOTEXHOJIOTHS: YdYeOHOe mocoOue sl CTYACHTOB BBICIIMX Y.

3aBegenudt [lpumen T.I1., Uywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony ®enukc Tomck MzmatensctBo HTJI Cubupckuit I'ocymapcTBEHHBIM MeTUIIUHCKUN
VYuusepcurer, 2006. — 251 c.

dapmareBTHYeCcKasi OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATUsAM: yueb. mocobue / C.H. Opexos ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmareBTHUCCKAss OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHYCCKUM 3aHATUSAM: y4e0. mocooue
/. 2-e w3x., nepepad. u qomn. C.H. OpexoB M.: I'DOTAP- Mexaua, 2015. — 432 c.
JlonoHUTEIbHAS :

TepMuHonornueckuit ciioBapb 1o ONMOTEXHOJIOTUN

buonorus: yue6.mocodue / I'.I'. YeObiieB ; — M. : TDOTAP-Menua, 2010. —416 c.

MukpoOuoorus, BUPYCOIOTHs U UMMYHOJIOTHS: PYK. K 11a0. 3aHsaTHsAM: y4eb. mocooue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meaua, 2012. — 320 c.

Muxkpobuonorusi: yaeOHHUK 1711 cTyIeHTOB papmaneBTuueckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansaTue Ne 4,
TEMA 3AHATUA: «GMP, GLP u GCP B 0M0TeXHOJIOTHMN.

YUEBHASA HEJIb 3AHATHUSA: cTyneHTb! JOJDKHBI U3YYHUTh 3KOJOTMYECKHE OCHOBBI B
OMOTEXHOJIOTHH, ACTIEKThl UCTIOIb30BaHus npaBuil GMP B 6MOTEXHOIOrMYECKOM IPOU3BOJICTBE.

SHAYUMOCTD: npoaykius OMOTEXHOJIOTHYECKUX MPEIMPUATHH Ha BCEX 3TAlax — OT

HCCICOOBAHUA U J'Ia60paTOpHBIX HUCIIBITaHHI J10 ITPOU3BOACTBA U YIIAKOBKHM KOHCYHOI'O IIPOAYKTA

— TpeOyeT CTPOruX MpaBui K KauecTBy, yuctoTe, 6e3onacuoctu JIII. IIpon3BoaCTBO CTEPHIBHBIX
npenaparoB ocooeHHo TouHo perynupyercss OCTom GMP «lIpaBuia npor3BoaACTBa U KOHTPOJIS

kaudectBa JIC». [IpaBuna GMP o06s3atenbHbI 171 Beex (hapMalieBTUUSCKUX MPEATIPHUSITHI.

MMPOJOIKUTEJIBHOCTD 3AHATUS (B akaneMuuyecKux yacax) — 4.
MECTO ITPOBEJEHUA 3AHATHUSA: 527 ayautopus, 2 Kopryc.

IIVTAH IMTPOBEJIEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3anOHHBI MOMEHT 5 MUH.
TecToBBINM KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Omnpoc, auckyccus, pa30op CUTYallMOHHOM 3aJjaul Ha 3aHATHH 65 MUH.
[lepepriB 10 muH.

Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAllMOHHOM 3a1a4u 65 MUH.

TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHSI 3HaHUS 15 MUH.
[lonBenenue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOLEMY 3aHITHIO 5 MUH.

METOANYECKHUE YKA3AHUSA K ITPOBEJAEHUIO 3AHATUA:
KoHTposibHBIE BOITPOCHL:
Cucrema GMP npousBosacTBa u KoHTpoJia kKauecTsa JIC.
O6mas xapakrepucrtuka npasui GLP u GCP.

TECTOBBIE 3ATAHUMA JIJIS BXOJASAIIETO KOHTPOJISA 3HAHUA.

Just cOpaskuBanus cy0cTpaTa Npu NPpOM3BOACTBE 3TAHOJIa HeJecoodpasHee
HCII0JIL30BATh:
A) S. cerevisiae.
B) Zymomonas mobilis.
B) E. coli.
I') C. albicans.

®epoMOHBI, BHI3bIBAIOLIME HEMeAJIeHHbIE oBeleHYecKre 3P PeKThI:

A) dbepomMoHbI — penuzepsl.
b) pepomons! — npaiimepsi.

Muunenuii mpoayneHTa 1nocJjie ero OTAeJeHUs: 0T KyJAbTYPAJbHOMN KHIKOCTH
npeacrabJsieT cO00¥:
A) )XKUJKH€ OTXOJIBI.
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b) TBepabIe OTXOIBI.
B) razoo6pasHbie OTXOIBI.

Kakue ocHOBHBIE BH/IbI MUKPOOPTaHU3MOB IIPUCYTCTBYIOT B «<AKTHBHOM HJIE»:
A) pona Staphylococcus
B) pona Pseudomonas B)
pona Streptococcus I)
ponaa Bacterium

IIpenapar «Phenobac» ucnoib3yror:
A) aig yTUIM3alUU YTI€BOJ0POI0B
b) ans oxucnenus nonvcaxapuiaon
B) a5 0cBOOOXKIEHUS OT CUHTETUYECKUX JIETEPreHTOB.

dyHkuueil pepoMOHOB SIBJISIETCS
a) aHTUMUKPOOHAsI aKTUBHOCTh
0) IpPOTUBOBUPYCHAS! aKTUBHOCTb
B) M3MEHEHUE MOBEICHUS OpPraHu3Ma CO CHeH(PUIECKIM PEenTOPOM
T') TEPMOPETYIUPYIOIIasi aKTUBHOCTH 1) POTUBOOMYXOJIeBast
aKTUBHOCTD

3HayeHMe AJVIOMOHOB KAK CUTHAJIbHO-KOMMYHMKATHBHBIX BelleCTB s

CEeKpPeTUPYIOIIEro OpraHu3ma:
a) aJanTaTUBHO BHITOJHOE
0) opraHMYecKHe MOMYJISLIUH
B) y3HaBaHHE HA TEPPUTOPUH
T') MOJIOBBIC ATTPAKTAHTBI

3HaueHMe KPalipOMOHOB B IpuUpoje:
a) aHTUMUKPOOHasi aKTUBHOCTb
0) peryisuus YMCICHHOCTH TOMYJIISIIUA
B) IpUBJIEYEHHE 0COOEH cBOEro Buaa
I') OTIIyTMBaHHe 0co0el Ipyrux BUIOB

PA3EOP CUTYAIIMOHHOM 3ATAUY HA 3AHSTHMN.

3agaua. [Ipasmia GMP - pykoBoasiuii HOpMaTUBHBIN TOKYMEHT MEXIYHApOJAHOIO 3HAYECHMUS,
KOTOpBIM JOJKHBI 0053aTelNbHO NMPUHUMATh K CBEIEHUIO KaK OTAEJbHbIE (PUPMBI, TaKk U BcCe
MIPOM3BOJICTBO (hapMalleBTUUECKUX IpenaparoB B LEJIOM. OTO MpaBuia OpraHU3alud u
KOHTpPOJISI TPOU3BOJICTBA, KOTOPHIE COCTABIISIIOT €IMHYI0 CHCTEMY TpeOOBaHUN K KadecTBY
BBIITYCKaeMOM INPOAYKIMU. Bce mpom3BoACTBa, MHTEIPUPOBAHHBIE B MEKYHAPOJHBIM PBIHOK
JIC m MeaMIMHCKHUX IpenapaToB, BHITYCKAIOIIME TOTOBBIE JIEKAPCTBEHHBbIE (POPMBI U JTHOOYIO
MPOAYKIIMIO MEIUIMHCKOTO Ha3HA4YeHMs, BKJIoYas CyOCTaHLMU, 00si3aHBl paboTaTh MO 3TUM
npaBmwiaM. B To ke BpeMs kaxnas crpaHa, npoussojsmias JIC, numeer cBoro ['ocynapcTBeHHYIO
(hapMakoIier0 Kak pyKOBOISIIHNI JOKYMEHT MTPOBEPKH KaueCcTBa TON MM MHOW MEIUIIMHCKOMN
nponykuuu. [Iposenure cpaBHuTENbHBIN aHanu3: || npaBun GMP u rocynapcTBeHHBIX
(dapmakxorien ¢ o3ULIMA TpeOoBaHMIl 17151 SKCOpTa (hapMaleBTHUECKON IPOAYKIUH; | |
He0OXO0IMMOCTH MTPOBECHUS BAIMJAINH KakK J1I000T0 (hapMalieBTUYECKOro MPOU3BOICTBA, TaK U
OMOTEXHOJIOTMYECKON MPOAYKIIMU B YaCTHOCTH; MIPABIII MEXIYHAPOAHOTO 3HAYCHHUS JIJIS
MOJIy4EHUs JOCTOBEPHBIX JaHHBIX O MPOBEACHHBIX UCIBITaHUSAX U Oe3omacHocTH JIC.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3ATAYW.
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3ANAYA. buocuntes JIC unu BAB B ycinoBusix mpou3BOACTBa TPEOYET CO3MAHMS CTEPHIIBHBIX
YCIIOBUM IPU MHOTOCTAJIMWHHOCTU BCEro Impouecca B neiaoMm. IIpu 3TOM U1 ycnemHoro
OCYILIECTBICHUS OMOCHUHTE3a HEOOXOAUMO HE TOMYCTUTh KOHTAMUHAIIUY 11eJIEBOT0 MPOAYKTa.

B yci0BUsX OCTABIICHHOM 33a/1a4d YKaXKUTE:

—B YEM BbIPa)KaeTCsl MHOTOCTaAMHHOCTh OMOCUHTE3A;

—Ccnoco0bl MPe0TBpAICHHs] KOHTAMUHAIMH [EJIEBOTO MPOAYKTA;
— CXEMY OUYHUCTKH BO3/yXa, UCIOJIb3yEeMYIO B Ipoliecce OMOCHHTE3A.

TECTOBBIE 3AJAHMS JIJISI UTOI'OBOI'O KOHTPOJISI 3HAHUI.
B cocTaB akTHBHOI0 WJIa BXOJSIT:
a) BUPYChI
0) 6akrepuodaru
B) OakTepuu
I') CHHE-3€JICHbIC BOJIOPOCITH
IIpu ouncTKE CTOKOB GHOTEXHOJIOTHYECKHX MPOU3BOJACTB MPUMEHSIOT AKTHBHBIH HJT —
3TO:
a) IPUPOTHBIN KOMILJICKC MUKPOOPTaHU3MOB
0) copOCHT B) cMeCh COPOCHTOB

') CMECh MUKPOOPTaHU3MOB, MTOJYYCHHBIX T€HHO-UHKEHEPHBIMU METOIaMHU

Buosornyeckasi 04MCTKA CTOYHBIX BOJI OCHOBAHA HA:
a) CIIOCOOHOCTH MUKPOOPTaHU3MOB K MUHEPAIN3AI[UU OPTaHUYECKUX BEIECTB
0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BEIECTB
B) COKUTAaHUM OPTaHUYECKUX BEILIECTB B TOKE KHCIOPO/1a
') OKUCJIICHUH OPTaHHMYeCKUX BEIIECTB MO/ ASHCTBHEM XJIOpa

Annaparpl, B KOTOPBIX 0CYLECTBJISIETCS IeCTPYKIHMS OPraHuYecKHX 3arpsi3HeHu i

CTOYHBIX BOJI, HA3bIBAETCSH:
a) YCpETHUTENH
0) OTCTOMHUKH
B) @3POTEHKH T)
pereHepaTopbl

IIpaBuna GMP npeaycMaTpuBaOT NPOU3BOJACTBO B OTEJIbHBIX IOMENIEHUAX U HA
OT/ICJIBHOM 000PYAOBAHMMU:
a) MEeHUIUJUTMHOB
0) aMHHOTJIMKO3U/IOB
B) TETPALIUKIIMHOB TI')
MaKpOJIHUIOB JT)
TIOJIMEHOB

GLP pernamentupymor:
a) 1abopaTopHBIC UCCIEAOBAHUS
0) MIaHWpPOBaHUE TTOMCKOBBIX PadbOT
B) HA0OP TECTOB IPU NPEAKIMHUIECKUX
UCIBITaHUAX T) METOABI MaTEMAaTUYECKOI 00paboTKI
JAHHBIX 1) TIPOBEJICHUE BAIUAIINN
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IIpu ovyncTKe MPOMBINVIEHHBIX CTOKOB B «4aChl MAK» MPUMEHSIOT IITAMMbI-
AeCTPYKTATOPBI:
a) MPUPOTHBIE MUKPOOPTAHU3MBI
0) MOCTOSTHHBIC KOMIIOHEHTHI aKTUBHOTO HJIA B)
CTaOWJIbHBIC TCHHO-UH)KEHEPHBIC IIITAMMBI T') HE
CTaOUIIbHBIC TEHHO-MHKEHEPHBIE I TAMMBI

JUTEPATYPA IJIA TIOATI'OTOBKU K 3AHSATUIO ITPEINIOJABATEJISIM:
OcHoBHas:

buotexnonorus. F0.0. Cazbikun, C.H. Opexos, .. HakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmarieBTHYECKass OHOTEXHOJOTHA: Y4eOHOe TocoOMe i CTYJICHTOB BBHICHIMX VY.

3aBenenuit [lpumen T.11., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.LK., benosa JI.C. PocToB-
Ha-/lony ®ennkc Tomck M3marensctBo HTJI Cubupckuii I'ocynapcTBeHHBIH MEIUITUHCKHMA
VYuusepcurer, 2006. — 251 c.

dapmareBTHYCCKast OMOTEXHOJIOTHS: PYK. K MPAKT. 3aHATUAM: yueb. mocooue / C.H. OpexoB ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKas OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHUECKUM 3aHATUAM: yuel. mocodue
/. 2-¢ u3n., nmepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JononHuTenpHas:

TepMuUHOIOTHYECKHUI CIIOBAPh 1O OMOTEXHOJIOTUH

buonorus: yae6.mocodue / I'.I". UeObrmies ; — M. : TDOTAP-Menaua, 2010. — 416 c.

MukpoOHOoIIOTHsI, BUPYCOJIOTUSI © UMMYHOJIOTHS: PYK. K J1a0. 3aHsaTusaM: yuel. mocooue / B.C.
CooryakoBa; — M. : IDOTAP-Menua, 2012. — 320 c.

Muxkpobuonorus: y4eOHUK 1S CTyIeHTOB papMmaneBTrnuecknx BY308 / A.A. BopoObeB n
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3anarue Ne 5.
TEMA 3AHSTUS: «IkoJ0oruuecKye acneKThbl OMOTEXHOJIOT ).

YUYEBHASA HEJIb 3AHATUS: cTyneHThl JOJDKHBI HM3YyYHUTh 3KOJIOTMYECKHUE OCHOBBI B
OMOTEXHOJIOTHH M YTHIN3AIHUI0 OMOOTXOI0B B OMOTEXHOJIOTHYECKOM IPOU3BOJICTBE.

SHAUYUMOCTb: BHoTeXHOIOTHYECKOe MPOU3BOACTBO HE JIMIIECHO MPOOIeM, OTHOCIIIUXCS K
JIMKBHUIAIIMU M OYUCTKE OTXO0A0B. bynymuii cnennaiucT aomkeH 3Hath npasuia GMP, a takxke
BJIQJICTh IPUEMaMH YTHIIM3AI[UU OTXOJI0B.

MMPOJOIKUTEJIBHOCTD 3AHATUS (B akaneMuuyecKux yacax) — 4.
MECTO ITPOBEJEHUA 3AHATHUSA: 527 ayautopus, 2 Kopryc.

IIVTAH IMTPOBEJIEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Ompoc, nuckyccus, pa30op CUTyallMOHHOM 3a7a4i Ha 3aHSATUU 65 MUH.
[lepepriB 10 muH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAllMOHHOM 3a1a4u 65 MUH.
TecToBbI KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
[loaBeneHue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHITHIO 5 MUH.

METOANYECKHUE YKA3AHUSA K ITPOBEJAEHUIO 3AHATUA:
KoHTposibHBIE BOITPOCHL:

Cucrema GMP npousBozacTsa u KoHTpoJIs kKauecTtsa JIC.

O6mas xapakrepucrtuka npasui GLP u GCP.

DKOJIOTHYECKHE acTIeKThl OMOTEXHOIOTHH

DKO0JI0T0 — OMOXMMHUYECKUE B3aMMOICHCTBHS B OPTaHU3MEHHBIX COOOIECTBAX.

buoperpanaius TOKCMUYECKUX COSMHEHUN U yTUIN3alusi OMOMacCCHhI.

OcHOBHbBIE CAHUTApPHBIE U KOJOTHYECKHE TPEOOBaHUS K OMOTEXHOJIOTHUYECKOMY

MIPOU3BO/JICTBY.

TECTOBBIE 3ATAHMS JIJISI BXOOSAIIETO KOHTPOJIS 3SHAHUMN.
J1st cOpaskuBaHus cy0OCTPATAT NPH NPOU3BOACTBE ITAHOJIA Ie1ecoo0pa3Hee

HCII0JIL30BATh:
A) S. cerevisiae.
B) Zymomonas mobilis.
B) E. coli.
I') C. albicans.

®epoMOHBI, BHI3bIBAIOLINE HEMEAJICHHbIE ToBeleHYecKre 3P PeKThI:
A) dbepomoHbI — penuzepsl.
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b) pepomonsr — mpaiimepsl.
Muuesnii MPpoaylEeHTAa Mocje ero 0TAeJeHUs 0T KyJbTYPaJdbHOM KUIKOCTH

npeacraBJisieT cO00¥:
A) KUIKUE OTXOJBI.
b) TBepabie 0TXOBI.
B) razoo6pasHbie 0TXOIbI.

Kakue ocHOBHbIE BH/IbI MUKPOOPTaHU3MOB IPUCYTCTBYIOT B «AKTHUBHOM HJIe»:
A) pona Staphylococcus
b) pona Pseudomonas
B) pona Streptococcus
I') pona Bacterium

IIpenapar «Phenobac» ucnoib3yror:
A) s yTHIIM3alMY yTIIEBOJ0POIOB
b) n1s okucnenus moiavcaxapuiaoB
B) m1st 0cBOOOX1€HMS OT CHHTETUYECKUX JCTEPTreHTOB.

dynkuueit pepoMOHOB SBJISIETCH:
a) aHTUMUKPOOHAsI aKTUBHOCTh
0) IPOTUBOBUPYCHASI AKTUBHOCTH
B) M3MECHEHUE MOBEICHUS OpPraHu3Ma O CHeH(PUIECKIM PElenTOPOM
T') TEPMOPETYJIUPYIOIIasi aKTUBHOCTH JT) IIPOTHBOOITYXOJIeBas
aKTUBHOCTD

3HayeHMe AJVIOMOHOB KAK CUTHAJIbHO-KOMMYHMKATHBHBIX BellleCTB s

CeKpeTHPYIOIIero OpraHnu3ma:
a) aJanTaTUBHO BHITOJHOE
0) opraHHYecKHe MOMYJISLIUH
B) y3HaBaHHE HA TEPPUTOPUH
I') IOJIOBBIE ATTPAKTAHTHI

3HauyeHne KPalipOMOHOB B MpUpo/e:
a) aHTUMUKpPOOHasi aKTUBHOCTh
0) perynsuus YUCIEHHOCTH TOMYIISALINUN
B) IIpUBJIEYEHHE 0COOEH cCBOEro BuAa
I') OTIIyTMBaHHE 0CO0EH Ipyrux BUJIOB

PA3EOP CUTYAIIUOHHOM 3ATAUN HA 3AHSTHMH.

3AJTAYA. buocunres JIC unu BAB B ycnoBusX npou3BoACTBa TpeOYET CO3AaHUS CTEPHIIbHBIX
YCIIOBUHM IIPU MHOTOCTaIUHHHOCTHU BCEro Ipolecca B eiaoM. [lpu aTom i ycrnenHoro
OCYILIECTBIICHUS! OMOCHUHTE3a HEOOXOAUMO HE TOMYCTUTh KOHTAMUHALIMY 1I€JIEBOTO MpoayKTa. B
YCIIOBUSIX ITOCTABJICHHOM 3a/1aul YKaKUTE:

—B YeM BBIPa)KaeTCsl MHOTOCTAAMHHOCTh OMOCHHTE3A;

—CIOCOOBI MTPEeIOTBPAILLEHUS] KOHTAMUHALIMH 1I€JIEBOTO POAYKTA;

— CXEMY OYHUCTKH BO3/yXa, UCIOJIb3yeMYIO B Iipoliecce OMOCHHTE3a.

CAMOCTOSTEJBHASA PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYN.

3agaua. [Ipasmia GMP - pykoBosAIIMii HOPMATHBHBIN TOKYMEHT MEXAYHApPOAHOIO 3HAUEHUS,
KOTOPBIH JTOJKHBI 0053aTeIbHO PUHUMATh K CBEJICHUIO KaK OT/eNbHbIe (PUPMBI, TaK U BCe
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MIPOU3BOJICTBO (hapMalleBTHUECKUX TMpEenapaTroB B IEJIOM. OTO TpaBujia OpraHU3alud U
KOHTpPOJISI TPOU3BOJICTBA, KOTOPHIE COCTABIISIIOT €IWHYIO CHCTEMY TpeOOBaHUN K KadyecTBY
BBIITYCKaeMOM MpOAYKIMHU. Bce mpom3BoacTBa, MHTEIPUPOBAHHBIE B MEXKIYHAPOIHBIN PBHIHOK
JIC m MeaMIMHCKHUX MpernapaToB, BHIIYCKAIOIIME TOTOBbIE JIEKapCTBEHHBIE (HOPMBI U JIIOOYIO
MPOIYKIIMIO MEIUIIMHCKOTO Ha3HA4YeHHs, BKIIOYash CyOCTaHLMU, 00si3aHBl paboTaTh MO 3TUM
npaBuiaM. B To ke BpeMms kaxnaas ctpana, npousBoasmas JIC, umeer cBoro ['ocynapcTBEHHYIO
(hapmakorero Kak pyKOBOASAIIUHN JOKYMEHT IIPOBEPKH KauecTBa TOM WIJIM MHOM METUIIMHCKOM
npoaykuuu. [IpoBenure cpaBHuTENbHBIN aHanu3: || npaBuwil GMP u rocynapcTBeHHBIX
(apmakorneu ¢ mo3uIuii TpedoBaHUil It SKCIOPTa (hapMaleBTHUECKONW MPOAYKIHH; | |
HE0OXO0IMMOCTH MPOBECHUS BAIMJAINH KakK JTI000T0 (hapMalieBTUYECKOro MPOU3BOICTBA, TaK U
OMOTEXHOJIOTMYECKON MPOAYKIIMU B YACTHOCTH; MMPABUII MEXKAYHAPOIHOTO 3HAUCHUS IS
MOJIy4EHUsl JOCTOBEPHBIX JaHHBIX O MPOBEACHHBIX UCIBITaHUSAX U Oe3omacHocTh JIC.

TECTOBBIE 3ATAHMS JIJISI UTOIOBOI'O KOHTPOJISI 3SHAHUI.
B cocTaB aKkTHBHOI0 WJIa BXOIAT:
a) BUPYCHI
0) 6aktepuodaru
B) OakTepuun
I') CUHE-3€JIEHbIE BOJOPOCIIU
IIpu ouKcTKEe CTOKOB GHOTEXHOJIOTHYECKHX MPOU3BOJACTB NPUMEHSIOT AKTHBHBIH HJI —
3TO:
a) IPUPOIHBIN KOMIUIEKC MUKPOOPTaHU3MOB
0) copOeHT B) cMeCh COPOCHTOB

') CMECh MUKPOOPTaHU3MOB, MTOJYYCHHBIX T€HHO-UHKEHEPHBIMU METOIaMHU

BuoJiornyeckasi 04MCTKA CTOYHBIX BOJI OCHOBaHA HA:
a) clocOOHOCTH MUKPOOPTraHU3MOB K MUHEpAIU3allii OPraHNYEeCKUX BEILECTB
0) XUMHUYECKOM OKUCIIEHUN OPraHUYEeCKHX BEILECTB
B) CKUTAHUM OPraHMYECKHUX BEILECTB B TOKE KHCIOPOJa
I') OKMCJICHUH OPTaHUYECKUX BELIECTB IO/ IeHCTBUEM XJIopa

Anmaparbl, B KOTOPbIX 0CYIIECTBJISETCHA JeCTPYKIUSI OPraHUYeCKHX 3arpsA3HeHunii

CTOYHBIX BOJI, HA3bIBACTCSH:
a) YCpETHUTENH
0) OTCTOMHUKH
B) @3POTEHKH T)
pereHepaTopbl

IIpasnina GMP npegycmaTpuBalOT NPOM3BOACTBO B OTACJIBHBIX NOMCIICHUAX H HA
OT/ICJIBHOM 000OPYAOBAHMHU:
a) NeHULIUJTHHOB
0) aMMHOTJIMKO3H/IOB
B) TETPALIUKIIMHOB T')
MaKpOJIUIOB 1)
TIOJTMCHOB

GLP pernamentupymor:
a) 1abopaTopHBIC UCCIEAOBAHUS
0) MmIaHWPOBaHUE TTOMCKOBBIX PadbOT
B) HA0OP TECTOB PU NPEAKIMHUYECKUX UCITBITAHUIX
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T') METOJIbI MATEMATHYECKO 00pabOTKH TaHHBIX
1) MPOBEJICHNE BaTU AN
IIpu ovYucTKe NPOMBIILIEHHBIX CTOKOB B «4aChl MUK» MPUMEHSIOT IITAMMbI-
NeCTPYKTATOPBI:
a) PUPOTHBIE MUKPOOPTAHU3MBI
0) OCTOSTHHBIC KOMITIOHEHTHI aKTHBHOTO MJIa B)
CTaOUIbHBIC TCHHO-UH)KCHEPHBIE IITAMMBI T') HE
CTaOWJIbHBIC TEHHO-WH)KCHEPHBIE IIITAMMBbI

JUTEPATYPA IJIS TIOATI'OTOBKU K 3AHSTHUIO ITPEINIOJAABATEJISIM:
OcHoBHas:

buorexunonorus. F0.0. Ca3pikun, C.H. Opexos, U.U. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

QapmaneBTudeckas OuOTEXHONOTHsA: Y4eOHOe mMocoOue JUIsi CTYACHTOB BBICHIMX Y4.
3aBeaenudt [lpumen T.I1., Uyuanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-Jlony ®enukc Tomck WMzmatensctBo HTJI Cubupckuit I'ocygapcTBEHHBIM MeTUIIUHCKUN
VYuusepcurer, 2006. — 251 c.

dapmareBTHYeCKasi OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATUsAM: yueb. mocobue / C.H. Opexos ;
nmox pen. B.A. BeikoBa, A.B. katimmacKOT0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKas OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHUECKUM 3aHATUAM: yuel. mocodue
/. 2-¢ u3n., mepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JlonoHUTEIbHAS :

TepMuHonornueckuit cioBapb 1o OMOTEXHOJIOTUN

buonorus: yae6.mocodue / I'.I". Uebbrmies ; — M. : ITDOTAP-Meaua, 2010. — 416 c.

MukpoOHoIOTHsI, BUPYCOJIOTHSI © UMMYHOJIOTHS: PYK. K J1a0. 3aHsaTusaM: yuel. mocooue / B.C.
CooriyakoBa; — M. : IDOTAP-Menua, 2012. — 320 c.

Muxkpobuonorusi: yaeOHUK 1711 cTyAeHTOB papmaneBTuueckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansaTue Ne6
TEMA 3AHATUSA: Moayas Ne 1 no temam:

«IIpeamet, 00bEKTHI M METObI OMOTEXHOJIOTUNY», «Buocucremsbl, nucnojin3yemoie B bT.
JAHK, PHK, cunre3 0enka. Ilonyyenue pekomoOuHanTHbIX JJHK (reHnast mH:xkeHepus).
Oo0mas xapakrepucrtuka 0uorexnosorundeckoro npouecca. GMP, GLP u GCP B
OMOTEXHOJIOTUH. JKOJIOTHYECKHEe ACTIEKThI OMOTEXHOJIOT M.

YUEBHAS HEJIb 3BAHATUSA: 3akperuieHre u cucteMaTu3alus 3HaHUK y CTYZEHTOB 10
W3YYECHHBIM 32 MOJYJIb TEMaM.

HNPOJOJIKUTEJIBHOCTD 3AHATHUSA (B akageMuveckux yacax) — 4.
MECTO ITPOBEJEHUSA 3AHATHUA: 527 ayautopus, 2 Kopryc.

IIVTAH ITPOBEJAEHUSA 3AHATUA U BIOJUVKET YYEBHOI'O BPEMEHMU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBbIi KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MUH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7jaud Ha 3aHATHH 65 MUH.
[TepepriB 10 MuH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAllMOHHOM 3a1a4u 65 MUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
[TogBeneHue UTOroB 3aHATHS, 3aJaHUE K CIAEAYIOIIEMY 3aHIATHIO 5 MUH.

METOJUYECKHUE YKA3AHUSA K IIPOBEJAEHUIO 3AHATUA:
KoHTposibHBIE BOITPOCHL:

[TonsiTust OMoTexHoOIOTUS, OMOOOBEKT, 3YKAPUOTHL, TPOKAPUOTHI, TEPMO]UIIBL, ME30(DUILIBI,
NCUXPOUIIBI, 3yOaKTepUN U apXeoOaKTEePHH.

Hcropus passurus bT.

Cas3p BT ¢ npyrumu Haykamu.

Oransl OMOTEXHOJIOTMYECKOT 0 Mpoliecca.

CpaBHuTENbHAsA XapaKTEPUCTHKA U OCHOBHbBIE OTJIMYMUS IPOKAPUOT U IYKAPHUOT.

Xapaxkrtepuctuka E. coli kak 6noo0bexT bT.

Xapakrepuctuka Saccharomyces cerevisiae kak 0nooobsekT bT.

[Monstus JAHK, Tpauckpunmms, Tpancnsuus, Pennukanus, ['ensl, [lynsc — snextpodopes,
JHK-byrnpuntunr, [enarypauus, Penarypauusa, ['enortun, ®enorun, CailiTel, OK30HBI,

WNutponsl, Cinnaiicunr, Autuko0H, Konon, OnepoH.
Cunres JITHK.
YHuBepcanbHble aMUHOKHUCIIOTHI.
JHK, PHK; tunsr PHK.
I'enetnueckas nHdGoOpMaIys, METObI €€ Mody4YeHus, | eHoM uenoBeka.
depMeHThI PECTPUKLINH, TIa3MHIbI, OakTeprodart, 6akMuIbl, KOCUM/BI, (pa3sMUabL.
Cranuu GMOTEXHOIOTUYECKOT0 Mpoliecca.
CocTaBbl NUTATENBHBIX CPE] 1715 KyJIbTUBUPOBAHUSI MUKPOOPIaHU3MOB.
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[IpuroToBneHue NOCEBHOro0 Marepraia U KyJbTUBUPOBAHUE MUKPOOPTaHU3MOB.

O6opynoBaHue, UCTIONB3YEeMOE B OMOTEXHOJIOTHH: OMOPEaKTOPhI, ¥Y3-MOCUYHBIE MAIIUHBI

2

MammHbI HCIIOJIB3YEMBIC B IIPOU3BOJACTBE HWHBCKIIMOHHBIX JO un HEKOTOPOE Apyroc

obopynoBaHue.

Metob! noBbIIIeHUS YPPEKTUBHOCTH (HepMEHTAIIHH.

MeTo1p1 KOHTPOJIsI OMOMAacChl U KOJTMYECTBA KIETOK MPU KyJIbTUBUPOBAHUU. ATIONTO3 U
HEKpO3.

Brienenue npoaykToB OMOCHHTE3a U MTOTyYeHHE KOHEYHOT'O KOMMEPUYECKOTO MPOAYKTA.

I'enetuka. Mcropus pa3Butus.

I'enomuka. Llenu v 3a7a4u FEHOMUKH.

[IpoTeomuxka.

CBs13b IPOTEOMUKH U TEHOMUKH.

CpaBHHTEINIbHASI TEHOMUKA.
28.CTpyKTypHasi FeHOMHKA.

OyHKIMOHAIbHAS TeHOMUKA.

TapreTHbIil CKpUHUHT.

CekBeHHpOBaHUE TEHOMA.

[IpoekT «reHom yenoBekay.

I'enorepanus.

AHTUCMBICTIOBBIE OJIUTOHYKJICOTH/IBI.

Kondopmannonnsie 601€3HH.

Cucrema GMP npousBozactBa u kouTposs kadectsa JIC. OOmiast XxapakTepruCTHKa TPABHI
GLP u GCP.

DKOJIOTUYECKHE aCIEKThl ONOTEXHOJIOTUN

DKOJI0TO — OMOXMMHYECKUE B3aMMO/ICHCTBHS B OPTaHU3MEHHBIX COOOIIECTBAX.

buoperpanainus TOKCMYECKUX COCUHEHUH U yTUIN3alUsl OMOMACCHI.

OCHOBHbBIE CAaHUTapHBIE U SKOJIOTUYECKHE TPEOOBAaHUS K OMOTEXHOJIOTUIECKOMY
IIPOU3BOJICTBY.
Ot rena no npororuna Jiekapctsa. HoBble moaxoap! kK pa3paboTKe JEKapCTB B

IIOCTTEHOMHYIO 3pYy.

[Touck 6GuomuILIEHeH /U1 CO3IaHMsI HOBBIX JIEKApPCTBEHHBIX CPEACTB Ha OCHOBE aHAIN3a
T€HOMHBIX JaHHBIX.

OCHOBHbBIE KPUTEPUHU CENIEKIIUN MUIIEHEH JUIs CO3/1aHUSI aHTUMUKPOOHBIX CPEJICTB.

DKcrnepuMeHTalIbHbIE TEXHOJIOTHH BaJIUAAMH TOTEHIIMATbHBIX MUILICHEH.

Crparerus noucka COeIMHEHUN — JIUIEPOB.

Ju3zaiin monekys. CTpyKTypHbIE KPUTEPHUH.

KoHcTpyupoBaHue JiekapcTB Ha OCHOBE M3BECTHOM CTPYKTYpPbl MHILIEHH (TEXHOJIOTHUS

SBDD).

3TAJIOHBI TECTOBBIX U KOHTPOJIbHBIX MOJYJIbHBIX 3AJTAHUM:
TecToBBIE MOAYJBbHbIC 3a/ITaHUMA:
Bapmuanr 1
Yro npucyme m/o — E. coli
a) rpaMOTpHUIIaTeNbHAS MajJ04YKa
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0) paszmep mMeHee 1 MKM
B) HETIATOT'€HHAsl OAKTEepHs
r) pa3mep Ooiiee 1 MKM
1) mMaToreHHas baKkTepus
Jy0aKTepuH HACEJSIIOT:
a) MOYBY
0) 6oJsioTa
B) BOJY
I') OKEaHCKHE TITyOHHbI
1) TOpSTYME KUCIbIE HCTOYHUKU
YcraHoBUTE COOTBETCTBHE:
a) TepModUITBI
0) Me30(WITHI B)
TICUXPOQIITBI
1) 45-90° C
2)-5-35°C
3)10-47°C
OT1anunTebHbIE 0CO0EHHOCTH IYKAPUOTUYECKON KIETKH:
a) OoNbIIMIA pa3zmep
0) Hal4ue Aapa
B) pUTHIHAS KJIETOUHAsI CTEHKA
T') OTCYTCTBHE CYOKJIETOYHBIX OpraHeIlT
1) xpomocomHast JIHK B nuroriazme
TunuyHble HANTPABJIEHUS UCNOJIb30BAHUSI MUKPOOPTaHU3MOB — CUXPO(NJIOB:
a) ICTOYHUKH T'€HOB, KOAUPYIOIIUX TEPMOJIAOMIbHBIC BEIIECTBA
0) UICTOYHUKHU TCHOB, KOJUPYIONIUX TEPMOCTAOMIILHBIC BEIIECTBA
B) YTHJIM3AIMsI TOKCUYECKUX OTXOOB T') IPOU3BOJICTBO CITUPTA
ATHJIOBOTO J1) MPOU3BOACTBO OHOrasza

YcraHoBJieHHe cTeneHd 0JIM30CTH 10 M0CJIe0BaTeIbHOCTH HYKJI€OTH/A0B B
reHax, nNoJy4eHHbIX U3 Pa3HbIX HCTOYHUKOB — 3TO:
a) TeHOMMKa CPaBHUTEJIbHAS;
0) TeHOMUKa CTPYKTypHasi; B)
reHOMHUKa (PyHKIMOHAJIbHAS.
YcTaHoBI/IeHHe OJIHOMH N0C/1e10BATEJILHOCTH HYKJICOTHAHBIX NIap B reHe, XpoMocoMe —
3T0:
a) TeHOMMKa CPaBHUTEJIbHAS;
0) TeHOMUKa CTPYKTYpHasi; B)
reHOMHUKa (PyHKIIMOHAJIbHAS.
Onpenesienne pyHkumii 6e1ka, KOAMPYEMOro KazKIbIM OT/AeJIbHbIM F€HOM, U POJIM 3TOT0
Ocska B MeTaldoJIM3Me — ITO:
a) TeHOMMKa CPaBHUTEJIbHAS;
0) TeHOMUKa CTPYKTYpHasi; B)
reHOMHKA (DYHKIIMOHAJIbHAS.
CexkBeHnpoBaHue — 3T0:
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a) oIpeieNIeHUe MOCIIe0BAaTeIbHOCTH HYKJICOTHIHBIX T1ap;
0) ompeneneHne CyleCTBEHHOCTH HYKJICOTHIHBIX T1ap; B)
0TOOp U MOUCK I'E€HOB.
MesknyHapoanblii npoekT «'eHOM Yes10Bekay ObL1 3aBepIleH B:
a) 2003 rony;
6) 2000 roxy;
B) 1993 rony.
BuopeakTopsl, yepe3 KoTOpbIe 115 NepeMelIMBAHUSA COIEP:KMMOI0
NPOIYCKAKT BO31YX HA3bIBAIOTCH:
a) 3paudTHHIE
0) 6apOoTaKHBIC KOJIOHHBI
B) PEaKTOPHI C MEXaHUYECKHUM IEepEMEIINBAHUEM
IlepememmBanne KyJbTYPaJabHOM cpe/ibl BMeCTe ¢ KJIeTKAMHU BOCXOASIIIIMMHU MOTOKAMHU
B03/yXa, pABHOMEPHO HUPKYJIHPYS M0 BceMy 00beMy, 0CylIeCTBIsAETCH B:
a) 3pauTHHIC
0) 6apOOTaKHBIC KOJIOHHBI
B) PEAKTOPBI C MEXaHUYECKUM TIepeMEITNBAaHHEM
IIpouecc pepMeHTALMHM KOHTPOJIHPYIOT 10:
a) pH
0) Temneparype
B) KOHILIEHTPAIIMH PACTBOPEHHOT'O BOJOPOA
Onucanue mopgoaornyecknx, Gu3noa0rudyecKuX XapakTepuCcTHK MUTATEIbHBIX cpel,
ycJ10BMii BHIPAIIMBAHUS M CPOKA XPAHEHUS U3JI10KEHbI B:
a) '® 12 uznanus
0) macropTe Ha ITaMM KYJIbTYpBI
B) CIIPaBOYHOM M HAY4YHOM AUTEpaType
Pe:xuM xpaHeHus KYJbTYP — IPOAYUEHTOB MpPeIIoJiaraer:
a) 3aMOpakxMBaHUE MU Temreparype Hike — 20°
C 6) muoduibHOE BBICYILINBAHUE B)
KOHCEpBUpPOBaHHE

BuoJsiornyeckasi 04MCTKA CTOYHBIX BOJl OCHOBAHA HA:
a) CIIOCOOHOCTH MUKPOOPTaHU3MOB K MUHEPATN3allUi OPTaHUYECKUX BEIIECTB
0) XUMHUYECKOM OKUCIIEHUN OPraHUYEeCKHX BEILECTB
B) COKUTAaHUM OPTaHUYECKUX BEILIECTB B TOKE KHCIOPO/Ia
I') OKMCJICHUH OPTaHUYECKUX BELIECTB MO IEHCTBUEM XJIOpa
Corunacno CCP B 00513aHHOCTH 3THYECKHMX KOMUTETOB BXOJSIT:
a) KOHTPOJIb 32 CAHUTAPHBIM COCTOSTHHEM JIe4eOHO-TTPOPUITAKTUIECKUX YUPEKICHUN
0) 3amuTa npaB O0JIbHBIX, Ha KOTOPBIX MCIBITHIBAIOTCS HOBBIE JIEKAPCTBEHHBIE NPENapaThl
B) YTBEpX/I€HHE Ha3HAYaeMbIX PEXKHMOB JICUEHUS
') KOHTPOJIb 3a COOJII0O/ICHHEM BHYTPEHHETO paciopsiika
3HauyeHNe KPalipOMOHOB B IpHUpoe:
a) aHTUMUKpPOOHasi aKTUBHOCTb
0) peryisuus YMCICHHOCTH MOMYJISIIUN
B) IpUBJIEYEHHE 0COOE CBOEro Buja r)
OTIyrUBaHKUE 0cOo0el IPYrux BUI0B
JAupexTopoM (rJIaBHBIM MHKeHepoM) (apManeBTHYECKOro NpeANPUSITHA T0JIKEH
SIBJISAATHCS corJiacHo TpedboBanusim GMP:
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a) NHXEHEP-IKOHOMUCT
0) 1opucT

B) IIPOBHU30D

I') Bpay

Bapuanr 2
HauaJjio nociienactepoBcKoro nepuoja B pa3BUTHH OMOTEXHOJIOTHHM OTHOCST K:
a) 1941 r.
0) 1866 r.
B) 1975 1.
r) 1982 .
OTKpBLI MUKPOOPTaHU3MBI U BBeJI IOHATHE 0M000bEKTA:
a) JI. Yorcon
0) @. Kpux
B) @. CeHrep
r) JI. ITacTep
Ilepuoa aHTHOMOTHKOB B Pa3BUTHH OMOTEXHOJOTHH OTHOCUTCH K:
a) 1866-1940 rr.
0) 1941-1960 rr.
B) 1961-1975 rr.
r) 1975-2001 rr.
CTpykKTypy 0e/ika MHCYJIMHA YCTAHOBUII:
a) J. Yorcon
0) ®@. Kpuk
B) @. CeHrep
r) JI. [lactep
Pa3pa6oTka Texnosioruu pekomouHanTHbIX JIHK oTHOCHTCH K mepuoay pa3BUTHSA
OMOTEeXHOJIOTHH:
a) aHTHOMOTUKOB
0) 1omacTepoBCKOMY
B) MIOCJIETIACTEPOBCKOMY
I') yrpaBisieMoro OMOCUHTE3a
Me:xnyHnapoanblii npoekT «['eHOM Ye10BeKay yTBep:KIeH B:
a) 1953 r.
0) 1972 .
B) 1963 1.
r) 1990 r.
1) 2005 T.
Heasbio npoexkTa «['eHOM YeT0BEKa) SBJISETCS:
a) ycraHoBjieHue cTpykrypsl JJHK
0) pazpaboTka TexHoJoTUN pekoMOnHaHTHBIX JJHK
B) ITOJIHOE CEKBEHUPOBAHHNE T€HOMA YeJI0BEKa
T) UACHTH(PHUKAIUS 1 KIOHUPOBAHUE T'€HOB HACIEICTBEHHBIX 3a00/IeBaHU
1) KJIOHUPOBAHUE YEJIOBEKa
Bo3HUKHOBeHHE TeHOMUKH KAK HAYYHOI TMCUHUIIHHBI CTAJI0 BO3MOKHBIM MOCJIe:
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a) ycraHoBjeHus cTpykTypsl JJHK
0) co3/1aHMs KOHIICTIIIUU TeHA
B) quddepeHnanuu peryIsaTOPHBIX U CTPYKTYPHBIX Y9aCTKOB
reHa I') IOJIHOTO CeKBEHWPOBAHUS F€HOMA Yy Psijia OpPraHU3MOB 1)
MOATBEPKICHUS KOHLENUMHU 0 ABoMHOM cnimpaiin [JHK
B kayecTBe OCHOBHOI0 M€TO/1a TEHOMHKH HCIOJIB3YIOT:
a) MUKPOCKOTIHIO
0) ra30XUIKOCTHYIO
XpoMarorpaduio B) AByXMEPHBIH
aeKTpodopes I') CCKBEHUPOBAHUE 1)
CIIEKTPaJIbHbIN aHAJIN3
IIporeomuka xapakTepu3yeT COCTOSIHHE MUKPOOHOT0 MATOreHAa MO:
a) pepMEHTaTUBHON aKTUBHOCTH
0) CKOPOCTH pOCTa B) IKCIIPECCUU
OTJIETIbHBIX OEJIKOB
T') HAaXOXJACHHUIO Ha KOHKPETHOU CTaJIud POCTOBOTO IIUKJIIA
1) MeTaboIu3My
Yuactok pa3aesieHusl KyJIbTYPAJbHOM KMIKOCTH KAK 3JIEMEHT OHOTEXHOJI0TM4YeCKOoi
CHCTEMbI OTHOCHTCS K CTYNIeHH HePapXuM:
a) mepBoi 0)
BTOPOW B)
TPETHEM TI)
YETBEPTOU
TexHoJiornyecKuii BO3AyX A1 OHOTEXHOJIOTHYeCKOro MPOM3BOJACTBA CTEPHIN3YIOT:
a) Y®-o0inyueHueM
0) HarpeBaHUEM
B) pUIBTpOBaHUEM
T) paauaiuei B MallbIX J03axX
1) aHTUOMOTUYECKIMH BEIIECTBAMU
®oToadpToTPOd bl — OPraHU3Mbl, KOTOPBIE VIS POCTA U PA3BUTHSA:
a) HyXJalTcs B pakTopax pocta
0) UCTIONB3YIOT AUOKCH/ YTIIEPOJa 1 MUHEPAIIbHBIE BEIIECTBA
B) UCHOJIb3YIOT OPraHUYECKUE BEIIECTBA I') HCIOJIB3YIOT
SHEPTHUIO OKUCIIEHUSI HEOPTAHUYECKUX BEIIECTB
JdonaTop — 310 OMOT0rNYeCKHil 00bbEKT:
a) (hepMeHT-OMOKaTanM3aTop npoiecca Ouorpanchopmaruu
0) MOCTaBMNSAIOLIUI MaTepual Juis Mpoliecca MPON3BOICTBA JIEKAPCTBEHHBIX CPENICTB
B) TIOCTaBJISIONINI MaTepHal i Mpoliecca MPON3BOICTBA JIEKAPCTBEHHBIX CPENICTB Oe3 yiepoa
JUIST CBOEH JKN3HENEATEIILHOCTH
I') TIOCTaBISIONIMI MaTepwan Juis T[pollecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEACTB C
MIpeKpalleHueM aTbHeHIel )Ku3He1eaTeTbHOCTH
XeMoJIMTOTPOdbI — OPraHUu3Mbl, KOTOPBIE JIl POCTA U JAbIXaHUS:
a) HyXJalTcs B pakTopax pocta
0) UCTIONB3YIOT OPraHUYECKUE BEIIeCTBA
B) HCTIOJIB3YIOT SHEPTHUIO OKUCIICHUS HEOPTaHUYECKHIX BEIIECTB

33



T') HCTIOJB3YIOT SHEPTHIO CBETA

Muuesnii MpoAyleHTAa NocJje ero oT/AeJeHUus: 0T KyJbTYPaabHOM KUIKOCTH MpPeACTABIsAET
co0oii:
a) )KUIKHE OTXOMBI.
0) TBEpIIbIC OTXOBI.
B) ra3000pa3HbIC OTXO/IBI.
GLP periiaMeHTUPYIOT:
a) 1abopaTopHBIC UCCIIETOBAHUS
0) MIaHUpPOBaHUE TTOMCKOBBIX PadbOT
B) HA0OP TECTOB MPU NPEAKIMHUUECKUX
WCIIBITAaHUSAX T) METO/Ibl MAaTEMATHYECKONH 00padOTKH
JAHHBIX ) MPOBEJICHUE BaTHIAIUN
3HayeHMe AJUIOMOHOB KAK CUTHAJIbHO-KOMMYHMKATHBHBIX BellleCTB /15l
CEeKpPeTHPYIOIIEro OpraHu3ma:
a) aJJanTaTUBHO BHITOJHOE
0) opraHHYeCKHE MOIYIISIUH
B) y3HaBaHHME Ha TEPPUTOPHUHU
T') MOJIOBBIC ATTPAKTAHTBI
IIpaBuina GMP npegycMaTpuBaOT NPOU3BOJCTBO B OT/IeJIbHBIX IOMEIIEHUAX U HA
OTAEeJBbHOM 000PY/10OBAHUM:
a) MEeHULUJUIMHOB
0) aMUHOTJIMKO3H/I0B
B) TETPALIMKINHOB T')
MaKpOJIHIOB JT)
MTOJINEHOB

Bapuant 3
Iosryuenue xJieGoneKaApHbIX M MUBHBIX JIPOKKEl OTHOCUTCS K NEPHOAY Pa3BUTHS
OMOTEeXHOJIOTHH:
a) I0NacTEPOBCKOMY
0) mocienacTepoBCKOMY
B) aHTHOMOTHKOB
I') yIIpaBiIsieMoro OMOCHHTE3a
J1) HOBOW M HOBEHIIIEH OMOTEXHOJIOTHHI
IIpou3BoACTBO ITAHOJIA OTHOCUTCS K MEPUOY PA3BUTHS OMOTEXHOJIOTHM:
a) I0NacTEPOBCKOMY
0) mociaenacTepoBCKOMY
B) aHTHOMOTHKOB
I') yIpaBisieMoro OMOCHHTE3a
J1) HOBOW 1 HOBEHIIIEH OMOTEXHOJIOTHI
Ilepuona pa3BuTHS MPON3BOACTBA BATAMHHOB OTHOCHTCS K MIEPHOIY Pa3BUTHS
OMOTEXHOJIOTHH:
a) I0MacTEPOBCKOMY
0) mociaenacTepoBCKOMY
B) HOBOM U HOBeMIIEH OMOTEXHOIOTUN
I') yIpaBisieMoro OMOCUHTE3a
IMosryuyeHne BUPYCHBIX BAKIIUH OTHOCHTCS K MEPHOAY Pa3BUTHS OMOTEXHOJIOTHM:
a) I0MacTEPOBCKOMY
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0) rmocienacTepoBCKOMY
B) aHTHOUOTHKOB
T') yIpaBIsieMOro OMOCHHTE3a
J1) HOBOW 1 HOBEHIICH OMOTEXHOJIOTHHI
IlepBasi pekomOnnanTHas {HK nosny4yena:
a) B 1953 r. JIxx. Yorconom u ®.
Kpukxom 6) B 1972 r. I1. beprom B) B
1963 r. M. Hupenbepromr) B 1953 1. @.
Cenrepom
B kayecTBe OCHOBHOI0 MeTO/1a IPOTEOMHMKH MCIOJIb3YIOT:
a) MUKPOCKOTIHIO
0) ra30XXuIKOCTHYIO
Xpomarorpaduio B) IByXMEpPHBIN
aeKTpodopes T') paaruOU30TOIHBIHA
aHaJIu3 1) CTIEKTPaIbHbIN aHAIU3
HanpasiieHue reHOMHKH, HeNOCPEICTBEHHO CBSI3AHHOE C IPOTEOMMKOI:
a) CTpYKTypHas
0) cpaBHHUTEIbHAS B)
(GYHKIMOHAJIBHAS T)
dbopmabHas
Leabio cTPYKTYPHOI TeHOMHMKH SIBJISIETCS
a) YCTaHOBJICHUE CBSI3U MEXy TCHOMOM U METa00IM3MOM
0) ompezeneHne CyleCTBEHHOCTH OTIEIbHBIX T€HOB
B) MICHTU(UKAIUSA TCHOB IO MOJEKYJISIPHON Macce, KOJMYECTBY B T'€HOME, HYKJICOTHIIHOU
MOCIIE0BATEIHLHOCTH
T') ompe/iesieHne YHUKAIbHOCTH U CTENIEHH TOMOJIOTMH F€HOB Pa3HbIX OPraHU3MOB
Lenbio cpaBHUTEILHONM T€HOMUKH ABJISETCS:
a) YCTaHOBJICHUE CBSI3U MEX/y TCHOMOM U METa0O0IN3MOM
0) onpeenieHre CyIECTBEHHOCTH OTCIIbHBIX ICHOB
B) MJEHTU(UKAIUS T'€HOB 0 MOJEKYJISIPHOM Macce, KOJIMYECTBY B T'€HOME, HYKJIEOTHIHOU
MOCJIEI0BATEIBHOCTH
I') OIlpeJieIeHue YHUKAJIbHOCTH M CTENIEHU TOMOJIOTUU T€HOB pa3HbIX OPraHU3MOB
AHTHCMBICJIOBBIE OJIMTOHYKJICOTH/bI EPCNEKTHBHBI JJIsl JICUCHHUS
a) NH(EKIIMOHHBIX OaKTepuaIbHbIX 0oJIe3HEN
0) OHKOJIOTHYECKHUE 3a00I€BaHMSI B)
MIPOTUBOTPUOKOBBIX 3a00IEBaHMIA
I') HacJIeICTBEHHBIX MOHOTEHHBIX 3a00JIeBaHU
1) BUPYCHBIX 3a00JIeBaHU
IIpenmymiecTBO KJIETOYHOM MHKEHEPHUH Mepel CKpelMBAHUEM:
a) HalpaBJIeHHbIE KOMOMHAIMN IT'€HOB
0) ObIcTpast ceneKIMs HOBBIX BapUAHTOB
B) MPEOI0JICHNE BUIOBBIX U POJOBBIX OapbepoB
I') MyTallUOHHBIE U3MEHEHHUS TeHOMa
OcHoBHbIE MeTO/IbI COBEPLIEHCTBOBAHUS 0M000bEKTAa B COBPEeMEHHOI OMOTeXHOJIOTHH:
a) MHIYLMPOBAHHBIN MyTareHes
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0) cenexms
B) T€HHasl MHXXEHEPUs
') MHTPayKLUsl pacCTEHUI
CKpVHHHT JIEKAPCTBEHHBIX CPEICTB:
a) COBEPILIEHCTBOBAHUE ITyTEM XUMHUYECKOH TpaHchopMaIiu
0) COBEpIICHCTBOBAHUE ITyTeM OUOTpaHCHOpMAITHI
B) ITOMCK U OTOOP («IIPOCEUBAHUE)») IPUPOIHBIX CTPYKTYP
T') MMOJTHBIA XUMUYECKUA CUHTE3
1) ©3MEHEHHE MTPOCTPAHCTBEHHOM KOH(PUTYpaAIIUU IPUPOJHBIX CTPYKTYP
PoJib MHAYKTOPA MOTYT BBITIOJIHATH:
a) cybcTpatsl
0) KOHEYHBII MPOIYKT peakuu
B) IEpBUYHBIE METAOOJIUTHI T)
BTOPHUYHBIC METa0OJIHTHI
Oneparop — 310!
a) Ha4aJIbHBIN Y9aCTOK TPAHCKPUIITOHA
0) crapToBas TOYKa TPAHCKPHUIIIIUN
B) HauaJIbHBIA yYaCTOK IK30HA
r) yuactok JIHK, cBsi3pIBaromuii OenKH-peryiaTopbl TPAHCKPHUILIHMHU B MPOKAPHOTUUYECKOU
KIIETKE
n) yaactok JIHK, cBsi3piBaromniuii GenKu-peryisiTopbl TPAaHCKPUIIIIUU B 9YKapPUOTUYECKOM KIIETKE
Kakue ocHOBHbIE BH/IbI MUKPOOPTaHU3MOB IPUCYTCTBYIOT B KAKTHBHOM HJIE»:
a) pona Staphylococcus
0) pona Pseudomonas B)
pona Streptococcus )
pona Bacterium
IIpaBuna GMP npexycMaTpuBalOT NPOU3BOJCTBO B OT/eJIbHBIX IOMEIIEHUSAX U HA
OT/ICJIBHOM 000OPYAOBAHMMU:
a) MEeHUIIUJUTMHOB
0) aMMHOTJIMKO3U]IOB
B) TETPAIIUKIIMHOB T)
MaKpOJIHUIOB 1)
TIOJIMEHOB
Buosornyeckasi 04MCTKA CTOYHBIX BOJI OCHOBAHA HA:
a) CIIOCOOHOCTH MUKPOOPTaHU3MOB K MUHEPATN3allUi OPTaHUYECKUX BEIIECTB
0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BEIIECTB
B) COKHTAaHUHM OPTaHUYCCKUX BEIIECTB B TOKE KHCIOPO/Ia
') OKUCJIICHUH OPTaHNYECKUX BEIIECTB MO/ JEHCTBUEM XJI0pa
GLP pernameHTupymor:
a) 1abopaTopHbBIC UCCIIEAOBAHUS
0) TUTaHUPOBAHKE MMOMCKOBBIX paboOT
B) HA0Op TECTOB MPU NPEAKIMHUUECKUX
UCIBITAHUAX T) METOABI MATEMATUYECKOI 00pabOTKI
JAHHBIX JT) IPOBEJICHNEC BaHIAIINN

JUTEPATYPA JJIs1 TIOATIOTOBKHU K 3AHSATHUIO TIPEINNOJABATEJISIM:
OcHoOBHAaA:
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buotexnonorus. }0.0. Ca3pikun, C.H. Opexos, .. Yakanesa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmanieBTHUECKAsE OMOTEXHOJIOTH: Y4yeOHoe mocoOue sl CTYIEHTOB BBICIINX y4. 3aBEeICHHI
puwen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-nHa-/lony
@®enunke Tomck M3zmarensctBo HTJI  Cubupckuit  ['ocymapCTBEHHBIM — METUIIMHCKHNA
Yuusepcurer, 2006. — 251 c.

®dapmarneBTHYecKasi OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATUsAM: yueb. mocobue / C.H. OpexosB ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKAss OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHYECKUM 3aHATUSAM: y4e0. mocooue
/. 2-¢ u3n., mepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JononHuTenbHas:

TepMuHonoruyeckuit cioBapb 1o OUOTEXHOJIOTUN

buonorus: yue6.mocodue / I'.I'. YeObrme ; — M. : [DOTAP-Menua, 2010. — 416 c.

MukpoOHroJIOTHS, BUPYCOJIOTHS 1 KUMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: y4eb. nmocobue / B.C.
CooryakoBa; — M. : IDOTAP-Menuna, 2012. — 320 c.

Muxkpobuonorus: y4eOHUK s CTyIeHTOB papMmaneBTrHueckux BY308 / A.A. BopoOseB u nip.;
— M.: «Memuumnay», 2003. — 336 c.
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3ansarue Ne 7.
TEMA 3AHATUSA: «UmmyHoOnoTexHOM0THA. Bakuuabl. CoiBOpOTKH. LINTOKMHBI».

YUYEBHASA HEJIb 3AHATUS: cTtyaeHThl AOJDKHBI M3YYUTh OCHOBBI IMOJYYEHHUS BaKIUH,
[IUTOKUHOB, HHTEPPepoHOB 1 1p. JI[1, ncronp3yembIx i JeueHus: HH()EKIIMOHHBIX TIPErapaToB
Y UMMYHO/IC(DUIIUTHBIX COCTOSTHUH.

SHAYUMOCTDb: npobGinembl JjiedeHUs W NPOUIAKTHKA WHGEKIIMOHHBIX 3a00JIeBaHUI B
HacTosIlee BpeMs He YTPaTHIIM CBOEH aKTyaJlbHOCTU. BakIHbBI, HIUTOKUHBIL, HHTEP(HEPOHBI U JIp.
JIC 3aHMMAIOT JUIMPYIOIIEe MECTO B JICUCHUH U MPO(UIAKTUKA MH(PEKIIMOHHBIX 3a00JI€BaHUi.
B cBsi3u ¢ yem, Oyaymumii cCienuaiucT J0JDKEeH 3HaTh OMoTexHooruto nanubix JIC.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMudeckux yacax) — 4.
MECTO IIPOBEJEHUA 3AHATHUA: 527 ayautopus, 2 Kopryc.

IIVTAH IMTPOBEJIEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Omnpoc, auckyccus, pa30op CUTYallMOHHOM 3a1aun Ha 3aHATUU 65 MUH.
[lepepriB 10 muH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAllMOHHOM 3a1a4u 65 MUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHUS 15 MUH.
[lonBenenue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOLIEMY 3aHITHIO 5 MUH.

METOANYECKUE YKA3AHUSA K TIPOBEJEHUIO 3AHATHUA:
KoHTposibHBIE BOITPOCHL:

Bupycsl, ux ctpoenue. Pernukanys BUpyCcoOB.

IToxxomap! k pa3paboTKe BaKLIMH C MOMOIIIBIO TEXHOJOTUH pekoMOMHaHTHBIX JTHK.

JIHK — Bakuunsl. [IpuHUIMnbB uX 1edCTBUS.

IIpoTuBOrEepneTUYECKUE U MPOTUBOCAIIEMOHEIIE3HBIE BAKI[UHBI.

Huroxkunsl. Uatepdeponsl. Tunet MOH uvenoseka. Knaccudukanus, xapakTepucTiuka Kak 10
rpymnmsl. MeToabl MOJy4YeHHs pa3iMyHbIX MHTEP(EPOHOB, KpaTKas XapaKTepUCTHKa KaXkJOTo
METOoA.

ITonyuenne xk/IHK n3 UOH.

WNHTepneikuHBIL.

IIpenaparsr MDH yenosexa.
KakoBbI 0COOEHHOCTH MOTYyYEHUS CBIBOPOTOK?

TECTOBBIE 3ATAHMS JIJISI BXOISAIIETO KOHTPOJISI 3HAHUM:
IIpuveHeHHe 4esiOBeYeCKMX NMPOTHBOBMPYCHBIX BAKIIMH OIPAHMYEHO: a)
HEBO3MOKHOCTBIO KYJIbTUBUPOBAaHHUS BCEX NIATONC€HHBIX MUKPOOPraHU3MOB
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0) MOTEeHIIMATHHON OMMACHOCTHIO B pa0OTE C MATOr€HHBIMU MUKPOOPTaHU3MaMH H
BHpYCaMU B) BO3MOXXHOCTBIO aTTEHYMPOBAHHBIX IITAMMOB K UCXOJTHOMY BUPYJICHTHOMY
HITAMMY T') BBICOKON CTOMMOCTBIO MPOU3BO/ICTBA TPAIUIIMOHHBIX BAKIIMH
Cy0beneHMYHbIE BAKIMHBI - 3TO:
a) BaKIMHBI IPOTUB OJTHOTO BO30YAUTENS
0) reHeTUYeCKU MOIU(UIIMPOBAHHBIN MATOT€HHBIM MUKPOOPTaHU3M
B) HEMATOr€HHbIE MUKPOOPTaHU3MBI C KJIIOHUPOBAHHBIM T€HOM, KOJUPYIOUINM aHTUTCHHbIE
JeTEpMUHAHTHI TATOTEHHOT'O OpraHu3Ma
Henpocrarku cy0Obe1eHHYHbIX BAKIIMH:
a) Hu3Kas >PpPEeKTUBHOCTH
0) BEICOKAsi CTOUMOCTh
B) PUCK M3MeHEHUs KoHpopMaluu Oenka (aHTUTCeHHBIX
CBOMCTB) I') CHOCOOHOCTD IPOSIBIATH BUPYJIEHTHOCTD
IlepopajibHble BAKIMHBI, CO3/IaHHbIE METOA0M /IBOIHOM J1eJIelUH, ITO:
a) MEpPTBbIE BAKIIMHBI, POIICIIINE ABOMHYIO CTEPUITU3AIIIO
0) *KMBBIC BAaKIIMHBI HA OCHOBE MATOTEHHBIX OAKTEPHUH C YIaJICHHBIMU U3 TEHOMA O0JIACTSMH,
OTBEUAIONIMHU 32 HE3aBUCUMBIC )KH3HEHHO BaKHBIC (DYHKIIMHU B) )KUBBIC BAaKIIWHBI HA OCHOBE
MATOTEHHBIX OaKTepuil ¢ yaJeHHbIMU U3 TeHOMa 00JIaCTAMHU, OTBEYAIOUIMMHU 32 BUPYJIIEHTHOCTD

boabmue komuecrsa UPH nmoayuaror u3:
a) [IECTHIHEBHBIX OAHOCIOWHBIX KYJIbTYp KJIETOK KypHHOIO SMOpHOHA
0) KyJbTHBHPYEMBIX JICHKOIIUTOB KPOBH UEIIOBEKA, 3apaKEHHBIX OMPEACICHHBIM BUIOM
BUpYCa B) TEHHO-UH)KEHEPHBIM IIyTEM
Ilepuoa nosryyeHusi BUPYCHBIX BAKIIMH OTHOCUTCS K NMEePHOAY Pa3BUTHS OMOTEXHOJIOTHH:
a) IpHacTepoBCKOMY
0) IOCIIENacTePOBCKOMY
B) yIIpaBJIsIeMOro OMOCHHTE3a
') aHTUOMOTUKOB
1) HOBOM 1 HOBeMIIell OMOTEXHOIOTHH
ITo nponcxoxaeHUI0 MMMYHOCTHMYJISITOPBI MOAPA3Ae/ISIOT Ha:
a) DK30TeHHbBIE
0) XUMHYECKHE
B) OMOCHMHTETHYECKHE
I') SKCTPaKIMOHHbIE
JHAOreHHbIe HMMYHOCTHMYJIITOPBHI CHHTE3MPYIOTCH:
a) KJIIETKaMH MUKPOOPTaHU3MOB
0) C MOMOIIBI0 XUMUYECKUX PEeaKIUi
B) KJIETKAMH MaKpOOpPIraHU3Ma I)

IIOJIOBBIMH KJICTKaMH

PA3EOP CUTYAIIMOHHOM 3ATAUU HA 3AHSATHMH.

3agaya. IMMyHOOHOTEXHOIOTUS BHOCUT BeCOMBIN BKJIa B coznanue JIC, mpoduiakTuyeckux u
JMarHOCTHYECKUX mpenapaToB. OAHAKO HE Yy BceX JIOJeH M He BCerja MMMYyHHas cHucTema
o0ecreynBaeT 3allUTy OpraHu3Ma OT Pa3IUYHBIX MUKPOOHBIX U BUPYCHBIX HH(eKIHid. OHa
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MOJKET OBITh HCaJICKBAaTHA BHCIUIHUM YCJIOBUSM, U HHOr' Ja Tpe6yeTc;1 IMOMOIIIb B YCUJICHUU

MMMYHHOTrO oTBeTa. [Ipy aHanu3e NaHHON CUTyaluu:

COITIOCTAaBbTC BUABI U LEJIM UMMYHU3AIINU C Knaccn@uxauneﬁ BaKIIUH I10 crocobaM ux
IMOJIYUYCHHA U IIPUMEHCHUIO,

CBSOKUTE AaTAaKyIOIIME areHThl (KCEHOOMOTHMKHM) C OTBETHOM peakIueidl opraHu3Ma,
UCIIONIb3YSl  TMOHSATHS  «AHTUTEH», «AHTUTEJO», «AHTUTCHHbIE JETEPMUHAHTHD»

(«3IUTOMBIY), «TaTEHBD;
HpOKOMMeHTprﬁTe IMIPOsABJICHUEC UMMYHHOI'O OTBETA U CIOCOOBI €ro yCcujiieHus.

CATOCTOSTEJBHASA PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJIAUMN.

3agaua. [Ipoananu3upyiiTe onucaHue TEXHOIOTHIECKOTO MPOIecca 1Mo CICAYIONIEH cXxeMe:
Ha3BaHHE UMMYHOTPOITHOTO JIEKAPCTBEHHOT'O CPEJICTBA;

KJIACC | rpyIIa MpenaparoB, K KOTOPHIM OTHOCHUTCS JaHHOE CPEJICTBO;

JOCTOWHCTBA U HEJIOCTATKU TAaHHOTO MMMYHOTPOITHOTO CPEJ/ICTBA;

OCHOBHBIC ITAIIbI TOJTyYSHHS,

MOKa3aTe KauecTBa;

YCIIOBUSI XpaHEHUS ¥ TPAHCTIOPTHPOBAHHS;

BIIUSTHUE HA UIMMYHHTET U TIPUMCHEHHUE.

«W3 TUTa3Mbl WU CHIBOPOTKH KPOBH JIOHOPOB-IOOPOBOJIBIEB, MMMYHH3UPOBAHHBIX BAaKITMHOU
MIPOTUB KJICHIEBOTO 3HIIe(annTa, BRIISISIOT QPaKuio Ig GpakIMOHUPOBAHUEM STAaHOJIOM TPU
temneparype Huwxke 00C rino0yanHoBOM yacTu OenkoB KpoBuU. Jlanee mpo BOAST TUO(PIIN3AIINIO,
nsrotosnenue 10% pactBopa, CTEpUIU3YIONIYIO0 (GribTpamuio ¥ ammyiupoBanue mo 1 mur (1
71032)).

TECTOBBIE 3AJAHUSA JJISI UCXOJISIIETO KOHTPOJIS 3SHAHUM:
1.ELISA — tBepaoga3ubiii uUMMYHOGEePMEHTHBbIH aHAIHU3 SABJISETC:
a) IMMYHOMETPHUYECKUM
0) KOHKYPEHTHBIM
B) OBICTPBIM
I') TeTEpPOreHHBIM
Bapuantbl nocranoBku UDA:
a) UMMYHOMETPUYECKUI
0) KOHKYPEHTHBIi B)
JIOMUHUCIICHTHBIH T)
pazMOMMMYHHBIH 1)
(IFOOpECIICHTHBIH
BakuuHbl GopMHPYIOT HMMMYHHTET:
a) MaCCUBHBII
0) aKTUBHBII
B) OBICTpBI I)
MEJUICHHBIN
IIpenmymecrea UDA nepen meronom PUA:
a) MEHbIIasi CTOMMOCTb aHaJIN3a
0) JIErKOCTh OCBOEHUS MIEPCOHAIOM
B) OTCYTCTBHE PaJIMOAKTUBHBIX HU30TOIMOB
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') BO3MOKHOCTh BU3YaJIbHOM OLIEHKH pe3yJbTaTa
«CeHIBHY» - AaHAJTU3 NPUMEHHUM K:
a) NOJMKJIOHAILHBIM HIMMYHOTJIO0YTHHAM
0) MOHOKJIOHAJIbHBIM aHTHUTEIaM
B) II0JIM- 1 MOHOKJIOHAJIbHBIM aHTUTCIIaM
') aMUHOKHUCIIOTaM
B kauyecTtBe MmapkepoB Tecte UPA ycraHoBieHUs PakTa OepeMeHHOCTH MCIIOJIb3YIOT:
a) on-125
0) TpuTHit
B) MIEPOKCHUIA3Y
I') TaTaKTO3U/1a3y
I'omorennsbiit UPA ocHoBaH Ha:
a) pa3JielieHuy KOMIIOHEHTOB MOCJe MPOBEICHUS PEAKIINH
0) I3MEHEHNHU aKTUBHOCTHU ()EpPMEHTA B IIPOIIECCE PEAKIHH
B) ajicopOIuu pepMeHTa Ha HOCUTEIIC T) TI0IaBIICHUHN
depmenTa

JIMTEPATYPA JJIS ITIOATI'OTOBKMU K 3AHSITUIO ITIPENTOJABATEJISIM:
OcHoBHas:

buorexnonorus. FO.0. Cazsikun, C.H. Opexos, U.U. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmareBTHYEeCKasi OMOTEXHONOTHS: YueOHOe TocoOue Il CTYICHTOB BBICIINUX y4. 3aBEICHHIM
[Mpumen T.II., Yyganun B.C., 3aiikoB K.JI., Muxanesa JL.K., benosa JI.C. PoctoB-Ha-/[ony
Oennkc Tomck M3marensctBo HTJI  Cubupckuii  ['ocymapcTBeHHBIH — MEIUIIMHCKUAN
VYuusepcurer, 2006. — 251 c.

dapmareBTHYECKass OMOTEXHOJIOTUS: PYK. K MPAKT. 3aHATUsAM: yueb. mocodue / C.H. Opexos ;
nox pen. B.A. BeikoBa, A.B. katiunackoro. — m.: [90TAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHUECKUM 3aHATUSAM: yuel. mocodue
/. 2-e u3n., mepepad. u mon. C.H. Opexo M.: TDOTAP- Menua, 2015. — 432 c.
JononHuTenbHas:

TepMuHonornueckuit cioBapb 1o OMOTEXHOJIOTUN

buonorus: yue6.mocobue / I'.I'. YeObiieB ; — M. : TDOTAP-Menua, 2010. —416 c.

Muxkpo6uosiorus, BApYyCOJOTHS U UMMYHOJIOTHS: PYK. K J1a0. 3aHATusAM: yuel. nocooue / B.C.
CooriyakoBa; — M. : IDOTAP-Menuna, 2012. — 320 c.

MuxkpoOuosnorus: yueOHUK 1Jis cTyaeHToB (hapmaneBTuueckux BY3os / A.A. BopoObeB u ap.;
— M.: «Memunmaa», 2003. — 336 c.
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3ansarue Ne 8.
TEMA 3AHATHUA: «JIB u JIC, nosry4yeHHbIe HA 0CHOBE PeKOMOMHAHTHBIX M/0:
MOHOKJIOHAJIbHbIE AHTHTEJIa, TPOMOOJTUTHKH U AHTHKOATYJISIHTbD).

YUEBHAS HEJIb 3AHATHUSA: cTtyneHTbl JOJDKHBI U3YYUTh OMOTEXHOJIOTHYECKHUE METOIBI
MOJTYYEHUSI MOHOKJIOHAJIbHBIX aHTHUTEJ, TPOMOOJIIMTUKOB ¥ aHTHKOATYJISTHTOB.

SHAYUMOCTD: Ha ceromHsmmHuiA JeHb ¢ ToMolIbl0 pekoMOnHaHTHBIX JIHK kimormpoBano
o6onmee 1000 TEeHOB pa3IUUYHBIX OEJIKOB 4YEIOBEKA, KOTOPHIE SBIAIOTCS WM MOTYT OBITh
WCIonb30BaHbl i1 moiydenus JIC. Byaymmuit cnenwanuct AOMKEH 3HaTh IOJy4YeHUE
pekoMOuHaHTHBIX JIC.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMudeckux yacax) — 4.
MECTO ITPOBEJEHUA 3AHATUSA: 527 ayautopus, 2 Kopryc.

IIVTAH IMTPOBEJIEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7]aud Ha 3aHATHH 65 MUH.
[TepepriB 10 MuH.
Ormpoc, nuckyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAallMOHHOM 3a1a4u 65 MUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHUS 15 MUH.
[ToaBeneHue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHITHIO 5 MUH.

METOAUYECKHUE YKA3AHUSA K ITPOBEJEHUIO 3AHATHUA:
KoHTpobHBIE BOIPOCHI:

Monoknonanshble antutena (MkAT). Onpenenenne. XapakTepucTika. JTarmbl
npoun3BoacTtBa MkAT.
AnTukoarynauTel? Kakyro kinaccugpukanuio ux Bbl 3HaeTe?
Tpombonutuku? Kakyro kinaccudukanuio ux Bbl 3HaeTe?
Yro Takoe TMnocomsl?

TECTOBBIE 3AJAHMS JIJISI BXOJHOI'O KOHTPOJISI 3HAHUM:
1. TpomGouTHK NPSIMOTO JIelicTBHS, siBJAsIIOIMIics akTuBaTopoM IIr, n oTHOCsIIMIics K
TpoMOonTUKaM 1 mokosenus, m.m. = 40000-50000:
CTPENTOKNHA3a
b ypokunaza B
CTpenTojeKasa
2. dparMeHT aHTHUTEJIA, COCTOSAIINIA U3 ABYX 1oMeHOB H-11enu, coenHEeHHBIX MeKAY o000
AUCYIb(HUIHOI CBA3BLI0, 0003HAYACTCH:
Fc
Fab
B Fv
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3. K AIlr oTHocsiTCH:
kabukaza b
aktTuiuze B
crpenrasza I’
rernapuH
MexaHu3M MoJiy4yeHHsl MPOJIeKAPCTBA HA OCHOBE MOHOKJIOHAJIbHBIX AHTUTEI
3aKJII04aeTcs B:
a) UCII0JIb30BAHUU JIEKapCTBA B HEAKTUBHOMN
(dhopme 0) UCTIOIB30BAHUH JIEKAPCTBA B aKTUBHOMN
(dhopme B) CBA3BIBAHKHM JIEKApCTBa C PEPMEHTOM T)
3aKJIFOYCHUU aHTHTEJIA B IUTIOCOMBI
1) CBS3bIBAaHUU (DEpMEHTA C MOHOKJIOHAJILHBIM aHTUTEIIOM
AKTHBaUMs JeKAPCTBEHHOI'0 CPe/ICTBA Y KJIETKH — MUIIIEHH POUCXOAUT 32 CUeT:
a) BBEJICHUS aKTUBATOPOB CBS3BIBAHUS
0) JOKaNBLHOTO MOBBIIICHUS TEMIIEPATYPhl BOJIN3U KIETKH -
MUIICHH B) CBSA3BbIBaHUA (DEPMEHTA C MOHOKJIOHATIbHBIM aHTUTEIIOM
OTBeTHI HA TeCTOBBIE 3aJAHHUS:

Howmep Tecta 1 2 3 4 5
[IpaBuIibHBIN A A ABB ABI'/] B
BapuUaHT
OTBETa

PA3BOP CUTYAIIMOHHOM 3AJAYM HA 3AHSATHH
3AIAYA. MHOTHE UCCIIeIOBATEIN MBITATHCH OTHICKATh CIIOCOOBI TIOYYSHUSI aHTUTEN C Y3KOH
CHEeIU(PUIHOCTHIO.

> NMMmyHM3a1us in vitro Ipy Mpou3BOJCTBE MOHOKJIOHAIBHBIX AHTUTEI, IPEUMYILECTBA.
KnonupoBanue ruGpu1oOMHBIX KIETOK, U3BECTHBIE BAM METObl KIIOHUPOBAHUSI.
[TpunHumn paboTel TeCTa ISl paHHEH TUarHOCTUKU OEPEMEHHOCTH C IIOMOIIBIO
MOHOKJIOHQJIbHBIX aHTHUTEI.
ITAJIOH OTBETA. B nocinegHee BpeMs akTUBHO pa3BUBAKOTCSI METOJbI  ITOJIHOM
MMMYHM3AI[MM BHE OpPraHU3Ma C LEeJIbI0 MojydyeHus: ruopunomel. UMMyHH3anus in vitro nuMeer

pAA CYIICCTBECHHBIX ITPEUMYIICCTB:
YKOpauuBaeTcs Nepruo] IMMYHH3AIUH 10 4-5 CyTOK;
TpeOyeTcsl CYIeCTBEHHO MEHbIIEe KOJIMIECTBO AaHTUT€HA;

KO MHOI'MM aHTHUI'CHAM MOKHO ITIOJTYYUTDb Ooiee BBIpa)KeHHBIfI HMMYHHLIﬁ OTBET
(‘{aCTI/I‘IHO 3a CYCT CHMIKCHUA BKJIada TOJICPAHTHOCTU U CynpeCCI/II/I);
MOBBIIACTCA MPOUCHT OTBCYAIOIIUX KIICTOK;

JIETKO MPOBEPATH (HaKTOPHI, BIHSIONIHE Ha () (HEKTHBHOCTh UMMYHH3AINH.
KnorupoBanue ocymecTBiIseTcs IS BBIACTICHUS CTAOMIBHBIX KIIOHOB THOPHIOMHBIX
KJIeTOK. /{7151 HemaBHO 0Opa30BaHHBIX THOPHUIOMHBIX KJIETOK XapaKTepHa BBICOKAS
HECTaOMIILHOCTD, CBA3aHHAs C yTpaToi XxpoMocoM. [Ipu KyIbTHBUPOBAaHUHN MOTYT
MOSIBJISITBHCS KIIETKH, MOTEPSABILNE CIOCOOHOCTH MPOAYLIUPOBATh AaHTUTENA U OHH MOTYT
nepepacTaTh aHTUTEIO0 00pa3yrolIe THOPUIHBIE KIETKH.
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OCHOBHBIM METOJAM KIOHUPOBAHUSA KIETOK OTHOCATCS KIOHUPOBAHUE METOAOM
JUMUTHPYIOLUIUX Pa3BEACHUM, KIOHMPOBAHHUE B IIOJNYKHMJIKOM arape U KIOHUPOBAHUE C
MOMOIIIBIO TPUOOpa — MPOTOYHOTO HUTO(IyOpUMETpa.

[TpunIMn paboTh TeCTa Al paHHEW AMArHOCTHKY OepemeHHocTU. Ha moBepxHOCTH
MHJMKAaTOPHOM MOJIOCKH UMMOOMIIN30BaHbl AaHTUTENA K XOPUOHUYECKOMY FOHa1I0TponuHy. B
TECTOBOM M KOHTPOJIBHOM 30HAaX HAHECEHBI MOHOKJIOHAJIbHBIE MEUEHbIE aHTUTENa. B
KOHTPOJIBHOW 30HE TaK)K€ HAHECEHO MUHUMAJIbHOE KOJIMYECTBO AHTUT€HA - TOHAJOTPOIIMHA
xopuoHuueckoro. [Tpu mpoBeaeHnn aHasm3a MoJIOCKy OIYCKAaIOT B HCCIIeTyeMblil oOpa3zery
MOYHM J10 OTMEYEHHOT'0 Ha MOJIOCKE YPOBHs. B mpoliecce NBMXEHUS )KUAKOCTH BBEPX MO
MOJIOCKE OTIPEAeIIIeMbIi aHTUTEH B3aUMOACHCTBYET C MMMOOMIN30BAHHBIMU aHTUTEIAMH,
BBI3bIBAsl UX IIOCTENIEHHOE HachlleHue. [Ipy Hanuuuu B MO4€ XOpPUOHUYECKOTO
TOHAJOTPONKMHA B KOHIIEHTPALIUHU BhIIIE 25 MI/MJI B TECTOBOMW 30HE - 00pa3yeTcs «CEHIBUY
AHTUTEJO - ONPEIEIAEMbIN aHTUI'€H — MEUEHOE aHTUTENO U MOABIIAETCS 0JI0Ca PO30BOI0
useta. [Ipu orcyTcTBHM B Mpo0e rOHaJOTPONIMHA XOPHOHUYECKOTO OKPACKH B TECTOBOI 30HE
He HabmomaeTcs. B KOHTPOIbHOI 30HE, PACTIOI0KEHHOU BBIIIIE TECTOBOM 30HBI, 00pa3yercs
«CEHJIBUY» aHTUTEI0-CTAHAAPTHBIN aHTUT€H-MEUYEHHOE aHTUTEII0» U MOSABIIAETCA 110J0Ca
po3oBoro 1sera. TakuM o0pa3oM, IPU HAJTHMYUH JIBYX PO30BBIX I10JIOC HA TECTE
KOHIIEHTPALHS TOHAJOTPOITMHA B MOY€ MPEBBIIIAET YPOBEHD 25 MI/MJI B C JOCTOBEPHOCTHIO
osm3koit k 100 % M0xHO TOBOpUTH 00 yCTaHOBJIEHUH (akTa bepemenHocTH. Hannuue
TOJIBKO OZHOH PO30BOI1 MOJIOCH B KOHTPOJIBHOM 30HE CBUAETENBCTBYET 00 OTCYTCTBUU
OEpEeMEHHOCTH.

CAMOCTOSITEJBHAS PABOTA. PEHIEHUE CUTYAIIUOHHOM 3AJTAYM.
3AJTAYA. MHorue ucciieioBaTeNu NbITATUCh OTHICKATh CIOCOOBI IOJIyYEHHs aHTUTEN € y3KOU
Cenu(PUIHOCTHIO.

Kakwue sTamsl BKIoJaeT npoueaypa nojiydeHusd MOHOKJIIOHAJIbHBIX a"TuTeNn?

Haznauenue mnpounecca MMMYHU3allUU )KUBOTHBIX ITPH MTOJTYUCHUN MOHOKJIOHAJIbHBIX
AHTUTCII.

Kaxkue knetkn HCIIOJB3YIOT IJId r1/16p1/11[1/13au1/11/1 in vivo IIpyu Npon3BOJACTBEC MOHOKJIIOHOJIBHBIX
aHTuTen?
ITAJIOH OTBETA. IIpoueaypa nosy4eHruss MOHOKJIOHAJIbHBIX aHTUTEJ BKIIIOYAET B ce0st

CJIETYIOILIME ITAIIbI:
UMMYHU3aIUA )KUBOTHBIX
IIOATOTOBKA KJIICTOK K CIMSIHHIO
CIINSTHUC
0T60p HHIAYLIUPYIOIUX CHCL[PI(l)I/I‘IeCKI/Ie AHTUTECJIa KJIOHOB
KIIOHUPOBAHUE U PEKJIOHUPOBAHUE
MaccoBas Hapa60TKa FI/I6pI/IZ[OMHBIX KJIETOK
TOJIY4YEHUE KyanypanLHoﬁ KUAKOCTHU WM acluTa, COACPKAIUX aHTUTE1a
BBIZICJICHUC aHTUTECIL.

OOBIYHO Bes nmpoucaypa OT MOMCHTA Ha4Yajla UMMYHH3AalIWH 10 BBIACICHUS aHTUTEI 3aHUMACT 3-
4 MeEcALa. Haznauenue nponecca MMMYHU3allUU COCTOUT B TOM, YTOOBI YBCJIUYUTL HOJIO
KJICTOK, MPOAYLHUPYIOIOIHUX AHTUTCIIA SallaHHOﬁ CHGHI/I(bI/I‘IHOCTI/I, U TIEPCBCCTU O3THU KIICTKU B
¢JYHKI_[I/IOH3.JIBHOC COCTOsIHUC, IIPU KOTOPOM OHHU CIIOCOOHBI CIIMBATHCS U O6pa3OBBIBaTB
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AHTUTEI000pa3yIOIINe THOPUIHBIC KIICTKH.

3KCH€pI/IMCHTaJIBHO YCTaHOBJICHO, qTo JJISL I‘I/I6pI/II[I/I3aI_II/II/I HCO6XOI[I/IMI>I BBIACIATH
CeJIe3CHOYHbBIC KJICTKH JKUBOTHBIX 4epe3 3-4 CyTOK MOcCje MOCIEAHETO BBEICHHS aHTUTCHA, TO
€CTh TOTJIa, KOTJa B TUM(OHTHBIX OpraHax MHOTO aKTHUBHO NPOTH(EPUPYIONIUX KIIETOK.

TECTOBBIE 3ATAHMS JIJISI HCXOAAIMETO KOHTPOJIS 3BHAHUM
MoHoK/I0HA/IbHbIE AHTHTEJIA N0JY4al0T B IPOU3BO/JCTBE:

a) GpaKMOHUPOBAHNEM AHTUTEJ OPTaHH3Ma

0) dhpakimoHUpOBaHUEM JUM(OITUTOB B) TIO

THOPUIIOMHON TEXHOJIOTUU

T') OYHCTKON aHTUTEN MeTOIoM ad(HPUHHON XpoMaTorpapuu

1) XUMUKO-()epMEHTaTUBHBIM CUHTE30M
CyuiecTBeHHOCTDh I'eHa Y IATOreHHOr0 OPraHu3Ma - KOJAUPYyeMblil TeHOM - MPOAYKT,

HEeO0XO0UM /Uil 2) Pa3MHOXKEHHUSI KIJIETKU

0) ToaepKaHus KU3HEIEATEITLHOCTH
B) MHBA3UU B TKaHU
') MHAKTUBALIUY aHTUMHUKPOOHOTO BELIECTBA
1) UACHTU(DUKAIINH TeHa
MunieHb10 111 PU3HYECKUX U XMMHYECKHX MYTareHoB B KJIeTKe
onoodbexToB sBjAsIOTCA a) JIHK 6) JIHK-nonumepaza

B) PHK-nonumepasa
r) pubocoma
n) uaopmannonnas PHK
MoOHUTOPHHT (IPUMEHHUTETbHO K JIEKAPCTBY) - 3TO
a) BBEJICHHE B OPraHU3M
0) BBIZIEIICHUE
B) BBISIBJICHHE B TKaHAX
I') ClIe)KEHHUE 3a KOHIEHTpaluen
1) TO3UPOBaHUE
Cnocod coxpaHeHHsl HY’KHOIi OMOTEXHOJIOTY NPOAYKTHBHOCTH KYJIbTYP
MMKPOOPraHU3MOB a) B XOJIOIUIbHUKE

0) o1 cl10eM MUHEPAIbHOIO
Maclia B) B CHIITYYUX MaTepuaiax r)
CyOJIMMalMOHHOE BBICYLITUBAHUE 1)

KpUOXpaHEHUE
OTBeThI HA TECTOBbIE 3aIaHUS:
Howmep Tecta 1 2 3 4 5
[IpaBunbHbBIN B b A r r
BapHaHT
OTBETA
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JUTEPATYPA JJIs1 HOJATIOTOBKHU K 3AHATHUIO NIPEITIOJABATEJISIM:
OcHoBHas:

buotexnonorus. }0.0. Ca3bikun, C.H. Opexos, .. Yakanesa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmarieBTHYECKass OMOTEXHOJIOTHS: Y4eOHOEe TOCOOHE I CTYJICHTOB BBICIIMX Y4. 3aBECHUN
[Mpumen T.II., Yywanmun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocroB-Ha-/lony
®enukc  Tomck MzmarensctBo HTJI  Cubupckmii  ['ocymapcTBEHHBIM — MEIUIIMHCKUN
VYuusepcurer, 2006. — 251 c.

dapmarieBTHUYECKass OMOTEXHOJOTHS: PYK. K MPaKT. 3aHATHAM: yueO. mocobue / C.H. Opexos ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmareBTHUSCKAss OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHYECKHUM 3aHATHSAM: yuel. mocodue
/. 2-e w3x., nepepad. u qon. C.H. OpexoB M.: IDOTAP- Mexaua, 2015. — 432 c.
JlonoHUTEIbHAS :

TepMUHOIOTHYECKHUI CIIOBAPh 110 OMOTEXHOJIOTUH

buonorus: yue6.mocobue / I'.I". UeObrmies ; — M. : I[DOTAP-Meaua, 2010. — 416 c.

MukpoOunonorus, BUpYCOJIOTHUs U UMMYHOJIOTHS: PYK. K J1a0. 3aHsaTusaM: yue0. mocodue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meaua, 2012. — 320 c.

MuxkpoOuonorus: yueOHUK A CTyaeHToB (hapmaneBTuuecknx BY3os / A.A. BopoObeB u ap.;
— M.: «Memuumnay», 2003. — 336 c.
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3anstue Ne 9,
TEMA 3AHATHUA: «JIB u JIC, nojiy4yeHHbIe HA OCHOBE PEKOMOMHAHTHBIX M/0: TOPMOHBI.
CrepouHbie TOPMOHBD).

YUEBHAS HEJIb 3AHSITUS: cTyneHThl T0KHBI U3YYUTh OMOTEXHOJOTHIO TOPMOHAJIBHBIX
[pernapaToB.

SHAYUMOCTDb: panseii pazgen (apManeBTHUECKOW OMOTEXHOJOTHH SBJSETCS OYCHBb
OOMIMPHBIM W  JOCTaTOYHO BAXHBIM JOCTHIKEHHEM Haykw. llomydeHHWE TOPMOHOB
OMOTEXHOJIOTMYECKUM METOJaMH MO3BOJISIET MONY4YUTh XuMHuecku uucteie JIC, nuineHHbIE
MHO)KECTBa MOOOYHBIX (TOKCHMYECKHMX) peakius. bynymuil cnenuanucT AOKEeH 3HATh
OMOTEXHOJIOTHIO TOPMOHOB.

NPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuueckux yacax) — 4.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIVIAH IIPOBEJAEHUSA 3AHSITUSA U BIOIKET YYEBHOI'O BPEMEHU:
OpraHu3anoOHHbIA MOMEHT 5 MUH.
TecToBbIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MuUH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7auu Ha 3aHATHH 65 MUH.
[lepepriB 10 MuH.
Omnpoc, nuckyccus, CaMOCTOSITENIbHOE PEIIEHUE CUTYallMOHHOM 3a1auu 65 MUH.
TecToBBIN KOHTPOJIbL HCXOAHOTO YPOBHS 3HaHUS 15 MuUH.
[TonBeneHne UTOroB 3aHATHSA, 3aJaHUE K CIEAYIOIIEMY 3aHATUIO 5 MUH.

METOANYECKHUE YKA3AHUSA K ITIPOBEJAEHUIO 3AHATUA:
KoHTposibHBIE BOITPOCHI:

Wucynun. Vicropust OTKPBITUS M pa3BUTUSI TEXHOIOTHH. METO/IbI MOIy4EHUs PA3IUYHBIX
MHCYJIUHOB, MEXaHU3M JIEUCTBHUS.

CTT.

OPUTPOIIOITHH.

[lenTuanble pakTOphl pocTa TKAHEH.

CrepouiHble TOPMOHBI: O0IIME CBEJCHHUS.

buotpanchopmanms.

buokoHBepcus creponoB.

MuKpoO6HOoIOrHYeCKU CHHTE3 PEAHU30I0HA.

TECTOBBIE 3ATHUS JIJISI BXOJHOI'O KOHTPOJISI 3BHAHUM:
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I'opMOH NIIMKONPOTEHMHOBOM NMPUPOALI, CTUMYJIMPYIOLIUIA Npoaudepanuno u
AU(PPepeHIHPOBKY YYBCTBUTEJIBHBIX KJIETOK B MOP(0I0rH4ecKH
pacno3HaBaemble IPUTPOOJIACTHI — ITO:

a) 3pUTPOIIOIETUH
0) COMaTOTPOIHBIHA
TOPMOH B) UHCYJIMH

CoMaTOTpONHbIN TOPMOH COCTOUT M3:
a) 191 aMHUHOKHCITOTBI
0) 189 aMUHOKHCIIOTBI
B) 101 aMUHOKHCTIOTHI

IIpou3BoOACTBO HHCYJIUHA, HIEHTHYHOIO YeJI0BEeYeCKOMY, OCYLIeCTBJISIETCS:
a) BBICOKOA(D(PEKTUBHOM OYUCTKON MHCYJIMHA )KUBOTHOTO
MIPOUCXOXKACHUS 0) MPEBPAILICHNEM CBUHOTO WHCYJIMHA 3aMeIIeHUEeM
aJlaHMHA HA TPEOHUH B) XUMUYECKUM CHUHTE30M T') TeHHO-UHKEHEPHBIM
METOJIOM

OT1au4yusA npenapara reHHO — HHKEHEPHOr0 COMATOTPONMHA OT TOPMOHA, BbI/IeJI51eMOro
3 runogusa, 3aKJIIYAKTC B:

a) pa3Hoil CTeNeHU YUCTOThI
0) pa3HOM aMHUHOKHCJIOTHOM COCTaBe
B) OTCYTCTBHH HEHPOTOKCHUECKUX BUPYCOB

IIpoMbIIIEHHBIM HCTOYHUKOM NPENapaToB 3pPUTPONOITHHA SIBJISIIOTCH:
a) Moua OOJILHBIX aHEMHEH
0) TOHOpCKAasi KPOBb )KMBOTHBIX, OOJIBHBIX aHEMHUECH
B) KyJIbTypa KJIETOK MJIECKOIMUTAIOIINX

HucynauH cocTouT M3:

a) 3-X MeNTUIHBIX Ienei
0) 2-X MENTUIHBIX LIETIeH
B) 2-X TUCYIb(UIHBIX MOCTUKOB
r) 3-X AUCYNIb()UIHBIX MOCTUKOB

JTUTEeIbHOCTH 1eHCTBUSA NMPenapaToB HHCYJIMHA 3aBUCUT OT:
a) KOJINYeCTBAa MOHOB MHCYJIMHA
0) pa3MepoB KPHCTAJIOB HHCYJIMHA
B) HaJIM4YUS aMOP(HOT0 UHCYIMHA
I') KOJINYEeCTBA KOHCEPBAaHTAa HUTIAaTWHA U (heHOTIa

HNucyann o0pa3yer cTolKHE KOMILUIEKCHI ¢ HOHAMMU:
a) MarHus
0) MHKA
B) KaJIbIIHSI
) HaTpus

PA3BOP CUTYAIIMOHHOM 3ATAYM HA 3AHSTHU.

3AJAYA. Ilpu nonydyeHMH TE€HHO-MHXEHEPHOTO HWHCYJIWHA, OCHOBAaHHOTO Ha pa3aeibHOM
OunocuHTe3e 2 Ieneil, B Ka4yecTBe MPOYIIEHTa UCTIONB3YIOT OIpe/IeICHHbIE MUKPOOPTaHU3MbI U
MOAU(DHUIIMPOBAHHBIN UYKEPOJHBIM T'eH (TOUHEee, OMEPOH) C JHACPHOU MOCIEI0BATEIBHOCTHIO
AMUHOKHCIIOT (METHOHUHOM U [3-TajaKTO3M 1a30i), OT/IEIIEMOI Ha TIOCIEHEN CTa NN KOHTaKTa
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cekperupyemoro Oenka u KieTkd. DepMEHTalUI0 TPOBOAIT HA Cpele C JAaKTO30U (Wiu
rajlakTo30M) Ml TOCIEAYIOmEro OOBeAMHEHHUS CBOOOIHBIX WHCYIWHOBBIX Iiemneil. [lamee
OCYUIECTBJISFOT BBIJICIICHUE U OYUCTKY NOJIy4YEHHOTO MHCYJIMHA.

Ha ocHOBe o00meil cxembl TONyYeHUS UWHCYIMHAa ¥ TPeOOBaHMA K €ro KadecTBY

MIpOaHATN3UPYHTE U 00OCHYIITE:

YCJI0BUSI BBIOOpA KOHKPETHOTO IPOYLIEHTa HHCYJIHMHA M KOHCTPYKLIMIO BEKTOPA, ¢ TIOMOLIBLIO
KOTOpPOT0 MOKHO BBECTH B KJIETKY Uy>KEPOJHBIN I'eH (T€H UHCYJIMHA);

HEOOXOJUMOCTh HCIIOJIb30BAHUS JIMJACPHON TIOCIEI0BATCIBHOCTH aMHUHOKHCIOT C
METHOHHHOM H [3-TajaKTO3Ma30i B CHHTE3¢ MHCYJIWHA M POJIb JIAKTO3bI (I'aJaKTO3bl) B
mporecce (QepMEHTAlMM H TOJIYYCHHWW 3aBEPIICHHBIX WHCYJIMHOBBIX IEMeH, W HUX
00bEIMHEHNH;

BO3MOKHOCTh TPOSIBJICHUSI TOKCUYHOCTH TE€HHO-MH)XEHEPHOI'O0 HWHCYJIMHA; C YE€M 3TO
MOJKET OBITh CBA3aHO, YUYUTHIBASI BUAOCHEIIU(PUIHOCTD JaHHOTO MHCYJIMHA, €r0 CEPUIHOE
KauecTBO M YPOBEHb KYJIbTYpbl IMPOU3BOJACTBa Ha mnpennpustuu? IIpokoMMeHTUpYHTE
mpaBmiia 6€30MacHOCTH PabOThl C MHUKPOOPTaHU3MaMH Ha TEHETUYECKOM M (PU3UIEeCKOM
YPOBHSIX.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYN.
3AIAYA. B kauecTBe MpoyLeHTa peKOMOMHAHTHOI'O YEJIOBEUECKOTI0 MHCYJIMHA UCIIOJIb3YIOT
TaKXe MeKapckue Apoxku Saccharomyces cerevisiae, Tak Kak OHU 00J1a1al0T PAIOM
IIPEUMYLIECTB Nepe JPYTUMHU U3yYEHHBIMU U KYJIbTUBUPYEMBIMHU B IPOMBIIIUIEHHOM MaciuTade

MUKPOOPraHu3MaMu.

Tun HyKJI€eMHOBOM KHCIIOTHI, IPUMEHAEMOMN AJIs IEPEHOCa B TEHOM (TIOCTPOEHHs BEKTOpa), B
IIPOM3BOJICTBE PEKOMOMHAHTHOI'O MHCYJIMHA, HCTOYHUK €€ TOJTy4eHHUS.

Cenexuuto TpaHC(HOPMUPOBAHHBIX CaxapoOMHUILIETOB pu IIPOU3BOJICTBE
PEKOMOMHAHTHOTO WHCYJIMHA TIPOBOISAT HAa NHUTATEIBHOW Cpene, HE coneprKaiieit
AMUHOKHCIIOTHI JeiiuH. [louemy?

Mertoa KynpTUBHpPOBaHUS NMpoaylieHTa Saccharomyces cerevisiae npy NpOU3BOICTBE
PEKOMOMHAHTHOT'O MHCYJIMHA.

Kynbprypanenyro cycren3uio Saccharomyces cerevisiae pa3iensioT HEHTPHPYTHPOBAHUEM,
HeJ’[eBOfI MNPOAYKT BBIACIAIOT U3 KYHBTypaHBHOﬁ KUAKOCTH HU OYHIIAOT MCETOAaMH
MOHOOOMEHHOM M Telb-xpomarorpaduu. Jlamee ero moaBepraroT OMOKOHBEPCHHU IO PEaKIUH
TpPaHCIENTHIAIIMN, WCIONB3Ys TPUIICHH U Oera-kapOokcumentugazy. C Kakoil IeIbio
MIPOU3BOIUTCS PEAKIIHSI TPAHCICTITU AN ?

TECTOBBIE 3AJAHUSA UCXOIAIIETO KOHTPOJIS 3HAHUM:
Ipouncy/uH — 3T0 (€JI0K, KOTOPbIii COCTOMT U3:

a) 2-X MOJIEKYJI HHCYJIUHA

0) 84-Xx aMUHOKHCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U MHCYJIMHOIIOIOOHBIX O€JIKOB

T) 4-X MOJIEKYJI MHCYJIMHA
IIpenmyiecTBOM reHHO-HHKEHEPHOT0 HHCYJIHMHA SBJISIETCS:

a) BBICOKAsl aKTUBHOCTD

0) MeHbII1ast aJIePreHHOCTh

49



B) MEHBIIIasi TOKCHYHOCTb
r) OoJIbINIast CTAOUILHOCTh
MoJiekyJia HHCYJIMHA CBHHEH OTJINYAETCSI OT MOJIEKYJIbI YeJI0Be4eCKOr0 HHCYJINHA
CJIeTyHIUMHU MapaMeTPaMu:
a) TpeMs aMHUHOKHUCIOTaMU
0) OHOM aMHUHOKHUCIIOTOM
B) HAJIMYHEM JUCYITbQUIHBIX MOCTHKOB
I') KOJINYECTBOM TOJHUIICTITHIHBIX IIeTICH
MeToa nojiy4yeHHusi reHa HHCYJINHA:
a) XUMHKO-(pepMEHTaTUBHBII
0) pepmenTaruBHBIN Ha ocHOBe MPHK
B) BBIJICTICHHE U3 TEHOMA PECTPUKTA30H
') XUMHYCCKHUI
AKTHBHOCTDH CYOCTAHIIMM WHCYJHHA ONPEIesIsIIOT:
a) Ha JIFOISIX-100pOBOJIBIIAX
0) Ha KpOJIMKax B) Ha
MBIIIAX T') Ha KOIIKax

HNHcynuH cTaHIaAPTH3YIOT NO:
a) MOJIEKYJISIPHOM Macce
0) runornukeMuyeckomy 3 hexty
B) TIOBBIIIICHHUIO aPTEPUATHLHOTO JIABICHHS
T') TUIICPTIIMKeMHYECKOMY P heKTy
MOHOKOMIOHEHTHBIH HHCYJIMH MOJYYAl0T METOI0M:
a) resib-xpomarorpapuu
0) HOHOOOMEHHOW XpomaTtorpahuun
B) TupohoOHOI XxpomaTorpaduu )
adduHHOM XpomaTorpaduu
Ocnabaenune orpaHuYeHHii HA MCNIOJIb30BAHUE B IPOMBINLIEHHOCTH MUKPOOPTaHU3MOB-
PEKOMOMHAHTOB, MPOIYUHMPYIOIIHX FTOPMOHBI YeJI0BEKA, CTAJI0 BO3MOKHBIM 0J1aroaps a)
COBEPIICHCTBOBAHUIO METOJIOB U30JISIIMY TCHHO-UH)XKCHEPHBIX PEKOMOMHAHTOB OT OKPY KArOIIeH
cpelbl 0) MOBBIIEHUIO KBaU(UKAIIMK TTEpCOHaNa, padOTAaOIIEro ¢ peKOMOMHAHTAMHU

B) YCTAHOBJIEHHOM 3KCIIEPUMEHTAIIBHO CJIA00N KU3HECTIOCOOHOCTH pEeKOMOMHAHTA

I') SKCIIEPUMEHTAIILHOMY MOATBEPKICHHUIO 0053aTeIbHOM MOTEPH UY>KEPOIHBIX [€HOB
n) npasuiam GMP

JIMTEPATYPA JUIA IIOATI'OTOBKHU K 3AHATHUIO ITPEITIOJABATEJIAM:
OcHoBHas:

buorexnonorus. FO.0. Ca3zwsixun, C.H. Opexos, N.W. Yakanera — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmareBTHUeCcKasi OMOTEXHONOTHs: YueOHOoe TocoOue /Uil CTY/IEHTOB BBICIIUX Y4. 3aBEICHUN
[pumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JL.K., benosa JI.C. PocroB-Ha-/lony
@®enuke Tomck MzmarensctBo HTJI  Cubupckuit  ['ocymapcTBEeHHBIH — MEAUIIMHCKHIMA
VYuusepcurer, 2006. — 251 c.
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dapmarieBTHUYECKass OMOTEXHOJOTHS: PYK. K MTPaKT. 3aHATHAM: yueO. mocooue / C.H. Opexos ;
nox pen. B.A. BeikoBa, A.B. katimackoro. — m.: [D0OTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTUYeCKasi OMOTEXHOJIOTUS: PYKOBOJCTBO K IMPAKTHUECKUM 3aHATUAM: y4el. mocodue
/. 2-e w3x., nepepad. u qon. C.H. OpexoB M.: [DOTAP- Mexaua, 2015. — 432 c.
JononHuTenpHas:

TepmuHONIOTHYECKHIA CIIOBaph O OMOTEXHOIOTUN

buonorus: yae6.mocodue / I'.I". UeObrmies ; — M. : TDOTAP-Meaua, 2010. — 416 c.

Mukpo6uoIIorus, BAPYCOJIOTHS U UMMYHOJIOTHS: PYK. K J1a0. 3aHaTusAM: yueo. mocodbue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meaua, 2012. — 320 c.

MukpoO6uosiorusi: yueOHUK IS CTyeHTOB dapmaneBTruaeckux BY3o0s / A.A. BopoObeB u nip.;
— M.: «Menununay, 2003. — 336 c.
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3aunstue Ne 10.
TEMA 3AHATUS: «bu0oTEXHOJI0THSI AMUHOKHCJIOT, BATAMUHOB U KO(pepMEHTOB».

HEJDb 3AHATHUS: cTyneHThl AOKHBI M3YYUTh OWOTEXHOJOTHYECKHE METOJbI TOJyYCHUS
aMHUHOKHCJIOT U BUTAMHUHOB.

3AHYUMOCTb: [Tonyuenue AMHUHOKHCIIOT, BUTaMUHOB u KO(hEepMEHTOB
OMOTEXHOJOTHYECKUM METOJaMH TO3BOJISIET TIONYyYUTh BBICOKOI(DPEKTUBHBIE XUMHUYECKU
gucteie JIC. Bynymuil cienuanucT J0JKeH 3HaTh OMOTEXHOJIIOTHUYECKUE CIIOCOOBI MOTyUeHUs
JTAaHHBIX JIEKAPCTBEHHBIX CPEJICTB.

NPOJOJIKUTEJBHOCTD 3AHSTHUSA (B akagemudeckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUA: 527 ayautopus, 2 Kopryc.

IIVTAH MTPOBEJAEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBbIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MuUH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7aud Ha 3aHATHH 65 MUH.
[lepepriB 10 MuH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a1a4u 65 MUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHUS 15 MUH.
ITogBeneHne UTOrOB 3aHATHA, 3aJaHUE K CICAYIOIIEMY 3aHATHIO 5 MUH.

METOAUYECKUE YKA3AHMUA K ITPOBEJEHHUIO 3AHATHUA:

KoHTponbHBIE BOITPOCHL.
I. Bonnpocel 11 NpOBEePKU YPOBHA 3HAHUIN:

Urto Takoe aMmuHOKHUCIOTHI? KakoBa ux cTpykrypa?

Mertobl nostyuyeHust aMUHOKHUCIOT L-ackopOnuHOBast KMCIIOTA.

MexaHu3MBbl peryasiun OMOCUHTE3a aMUHOKHCIIOT

Burtamunsl. TpaauunoHHbele MeTO b OTydeHus. [lepcriekTuBbI pa3BUTHS OMOTEXHOJIOTHH B

[IOJIy4YeHUH BUTAMUHHBIX [IPENIapaToB.

MukpoOronoru4eckuii CHHTE3 BUTAMUHOB.

Buramuu B12, Butramun PP, Butamun B2, manToTeHOBas KHMCIOTA.

Buramun D, aprocrepuH, BUTaMuH A

TECTOBBIE 3AJTAHUSI JIJIS1 BXOTHOI'O KOHTPOJISI 3HAHUM:

JJasi NpOMBILJIEHHOTO TOJYYeHUS] AaCKOPOMHOBOW KHCJIOTHI NPHUMEHSIIOT MeTOoJ
Peiixmreitna. CoryiacHO JaHHOMY MeTOAY, POLECC COCTOUT U3 6 cTaauii, 0OJHA U3 KOTOPBIX
SIBJISIETCS] OMOTEXHOJIOTHYeCKOM:

a) nmonydenue D-copburta u3z D-Tioko3bl METOJJOM KaTaTUTHYECKOTO BOCCTAHOBIICHHS
BOJIOPOJOM
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0) momyueHreM L-cop0o3bI u3 —copOUTa METOIOM TITyOMHHOTO a3pOOHOTO OKUCIICHHUS B)
MoJTydeHue TruareToH-L-cop0o3sr n3 L-copOo3bI myTeM ee areTOHUpOBaHUS
T') IOJIy4EHUE TUpATa JUACTOH-2-KeTO-L-TyIOHOBOW KHCIIOTHI ITyTEM OKHCIICHUS TUAIeTOH-L -
cop003b1

BuotexHoioruyeckuii mpouece mNoJy4eHus aCKOPOMHOBOI KHUCJIOTHI MOKET BKIYATH:
a) KyJIbTUBUPOBaHHUE TpaHC(HopMUpOBaHHBIX KiIeTOK Erwinia
herbicola 6) MuKpoOHOTOrHYECKOE paCIISIIIICHUE TIEIUTFOJIO3bI
B) COBMECTHOE KYJIbTUBHPOBaHKe MUKpoopranu3MoB Corinebacterium u Erwinia herbiicola
T') MOCJIe0BaTeIbHOE KYJIbTUBUPOBaHUE MUKpooprann3mMoB Corinebacterium u Erwinia
herbiicola

AMHMHOKHCJIOTHI B CBeTe 0MOTEXHOJI0THYeCKOro npoiecca siBJasiloTcs:
a) MEpPBUYHBIMU META0OJIUTAMH
0) BTOpUYHBIMH METa0OTMTaMHU
B) BUTAMUHAMU
T') BHEKJICTOUYHBIMH IIEJICBBIMH ITPOTyKTaAMH

Ilepuony pa3BuTHsi 0MOTEXHOJIOTHH M0 MPOU3BOJACTBY BATAMHHOB COOTBETCTBYET MEPHO/
pa3BUTHSA:
a) 0TIacTEPOBCKHUIA
0) mociuenacTepoOBCKHI
B) aHTUOMOTHKOB
') HOBOW W HOBEHIIICH OMOTEXHOJIOTUH
1) yIpasisieMoro OMOCUHTE3a

B OuoTexHOI0THYeCKOM NMPOU3BOICTBE HUKOTHHOBOI KHCJI0THI (BUTamMuua PP) B
kauyectBe npoayuesra HAJI ncroJsn3yror:
a) E. coli
0) OeTa-aJIaHWH W KaJIMs ITAHTOHAT
B) TIEKApPCKHUE JIPOMKKH T') Kpaxmall

JApoxKn-caxapoMHULeThl KYJbTHBHPYIOT B 23pPO0OHBIX YCJIOBUAX NPH U30BITKE YIJICBOI0B
B IIUTATEJIbHOM Cpee, CHUKEHHOM KOJIH4YeCTBe a30Ta H ONTHMAJIbLHOM

COACPKAHUU KHUCTI0pOaAAa NJIA IMOJYICHUHA:
a) Cpa3y KpHUCTAINIMYECKOI'0O BUTAMHUHA

D2 0) pabodnaBuna
B) aCKOpPOMHOBOM KHCIIOTHI
r) npoBuTHamMuHa D2
Kumeunas nanouka E. Coli saBiasiercst npoayueHToM 1JIs:
a) BUTAaMUHOB B12 1 acKOpOMHOBOM KUCIOTHI
0) ButamuHa B12 1 yOUXUHOHOB
B) BUTaMuHa B12 1 NaHTOTEHOBOW KUCIIOTHI
r) BuTamuHa B12 u Buramunaa D
IlepcneKTHBHO MCNIOJIB30BAHUE B KaYecTBe npoayueHTa rpudos paga Candida pacrymmx
Ha yriieBOAHBIX cpenax, Candida maltose, npu KyJIbTHBAIMH KOTOPBIX
NMOJIyYeHHs JIMNNAHAS PpPaKuys HA3bIBAECTCHA «MUKPOOHBIN KUP» IS MOJTyYCHHUS:
a) BUTaMUHOB B12 1 ackopOnHOBOI
KHUCJIOTHI 0) BUTaMuHa B12 n yOUXUHOHOB
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B) OprocTE€pUHA U TAHTOTEHOBOW KHUCIOTHI
r) yOUXUHOHOB ¥ BUTaMHuHA D)
Buramuu PP, ero npoayuent HAJI B 6M0TeXHOJI0rH4eCKOM IIPOU3BO/ACTBE:
a) MeKapcKue
npoxoku 0) E. coli
B) OeTa-aJlaHWH U KaJusl MaHTOHAT
') Kpaxmai

PA3EOP CUTYAIIMOHHOM 3AJIAUM HA 3AHSAATUMN.

3agaua. B nporiecce NpoMBIIUIEHHOTO IPOU3BOACTBA aCKOPONHOBOM KHCIOTHI UCTIOIBb3YIOT
MHOTOCTAIMHHBIA XUMUYECKUN CHUHTE3, B KOTOPBIN HapsAIy C TOHKUMU XUMUYECKUMU
peaKIHsIMUA BCTPOCHA M TEXHOJIOTUYECKHA HE00X01uMasi OMOCHHTETUYECKAask PeaKLus, YTO
SBIISICTCS OJTHUM M3 IIPHUMEPOB YCIEIIHOTO COYETAHUS OPTaHUIECKOTO CUHTE3a ¢ OMOCHHTE30M.
[Ipu npoBeneHnr TEXHOJIOTUYECKOTO 3Tana OMOCHUHTE3a Ha IPOU3BOJICTBE MPUMEHSIOT
oIpeieIeHHbIE MUKPOOPTaHU3MbI, OCYIIECTBIISIOINE OnOCHHTeTHYEeCKHe peakuun. He menee
BaYKHBIMU SIBIISIFOTCS OMTUMM3AIIMS YCIOBUN (DepMEHTALMU U KOHTPOIIb 332 KOJIMYECTBOM
O6roMacchl MUKPOOPTraHU3MOB B (hepMeHTallMOHHOM anmnapare. [IpoaHanuzupyite CUTYyaIuio ¢

TOYKH 3PCHUA:

XMMUYECKOH peakiuu ouorpanchopmaiyu, onpeaessomei nposeaeHne OnocuHTe3a u
MOJIyYEeHUE 0XKUIAEMOT0 pe3ysibTaTa IPH OCYIIECTBICHHH OnoTpaHchopMaIum;

BBIOOpa MUKPOOPTaHM3MOB JUIsi OMOKOHBEPCHHU M ONITUMAJILHOTO 11000pa KOMIIOHEHTOB
MUTATEeNLHOU Cpelibl (MCTOYHUKOB yIiepoaa, azota u (ocdopa);
BO3MOKHOCTH YBCINYCHHA BbIXO4a LEJICBOTO IIPOTYKTA.

CAMOCTOATEJIBHASA PABOTA. PEHHIEHUE CUTYIIMOHHBIX 3ATAY.

3agaya 1. Butamusbl Kak rpynna HE3aMEHHUMBIX OPraHWYECKUX COCAMHEHMH pa3InyHON
XUMHUYECKOH MPHUPOJbI HEOOXOAUMBI JIFOOOMY OpPraHHW3My B HEOOJIBLIIMX KOHILIEHTPALUSAX C
[ENBI0 BBIMOJHEHUSI B HEM KAaTaJUTUYECKHX M PEryisaTopHblXx ¢(yHkmmidi. C MOMOIIBIO
OMOTEXHOJIOTHH CErOAHS MOXKHO MOJy4aTh B HEOOXOJUMBIX KOJIMYECTBaX TaKWe BUTAMHUHBI, KaK
B2, B12, p-xapotus, Butamut PP, aprocrepu, ackopOMHOBYIO KHCIIOTY.

IIpoBeauTe CpaBHUTENBHBIA aHAIU3 IOJYYECHMS BBIIICYKA3aHHBIX BUTAMUHOB C IIOMOIIBIO

6I/IOT€XHOJ'IOFI/II/I, IMpuHUMAas BO BHUMAaHUC!
O0n000BEKTHI, KOTOPBIE UCTIONB3YIOT B KAXKIOM KOHKPETHOM CIIydae;
MOJTy4eHHUE CYNepIpoayLleHToB pubodaaBiuHa u BuTaMuHa B,2,
MIPEeNMyIIecTBa OHOTEXHOJIOTMIECKOTO MPON3BOACTBA BUTAMUHOB.

3agaya 2. AMMHOKHUCIOTHI H3BECTHBl KaK COCTaBHbIE D3JEMEHTHl OenkoB. buonornyecku
AaKTUBHBIMHM SIBJISIIOTCSA TOJIBKO L-cTepeon3oMeppl aMMHOKHUCIOT. YucThle L-aMHHOKHCIOTHI
HaxoJiT CBO€ NPUMEHEHHE B MEAMIMHE B KAueCTBE WM CaMOCTOSITENIbHBIX JIe4eOHBIX
npenapatoB (L-meTHoHMH), WJIM B cocTaBe cMeced JUid MapeHTepajbHOro IUTaHUSA, U B
(hapmaleBTUUECKON MPOMBINIIEHHOCTH NpH cuHTe3e paznnyHbix JIC. Mcnonp3yloT MX U Kak
N00aBKH TpHU KOPPEKUMH NUTaHHUS. AMHUHOKHUCIOTHI MOJIY4alOT Pa3IU4YHBIMU CIOCOOaMu:
OMOJIOTUYECKUM,  XHMHYECKHUM, XHMHKO-DH3U-MATUYECKUM, MHKpoOHosornyeckuMm. B
HacTosiee BpemMsi aMUHOKHCIOTHI kKak JIC 3aBoeBanmu cebe ONpeneeHHBIA W JIOBOJBHO
3HAYUTENIbHBII CETMEHT OT 00111ero oobeMa papMaleBTUYECKON MPOTYKIIUH.
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y4eTOM MpeACTaBIeHHON HH(OPMALIUK TPOBEIUTE CPABHUTENbHBIN aHaIN3:
TPEIIOKCHHBIX METOJ0B IMMOJTYUYCHUA aMUHOKHUCIIOT Ha KOHKPETHBIX ITPOMU3BOJICTBAX;

BBIOOpa MHUKPOOPTaHW3MOB-0MO0OBEKTOB [T CO3JaHHUS [TAMMOB-CYIEPIPOIYLICHTOB;

0COOEHHOCTEH 1Mo100pa MUTATENBHBIX CPEJl C YIETOM (PepMEHTATUBHON PEryJIsSINU
OuocHuHTe3a Ha KIIETOYHOM YPOBHE.

JUTEPATYPA JJIs1 HOATI'OTOBKHU K 3BAHATHUIO IPENNOJABATEJISIM:
OcHoBHas:

buorexnonorus. FO.0. Cazpikun, C.H. Opexos, U.U. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmarieBTHYECKass OMOTEXHOJIOTHS: Y4eOHOEe TOCOOHUe Il CTYJICHTOB BBICIIMX Y4. 3aBECHUN
[Mpumen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JIL.K., benosa JI.C. PocroB-Ha-/lony
®enukc  Tomck MsmarenbctBo HTJI  Cubupckmit  ['ocymapCTBEHHBIM — MEIUIIMHCKUN
Yuusepcurer, 2006. — 251 c.

dapmareBTHYeCKast OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATUAM: yueb. mocodue / C.H. OpexosB ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHUECKUM 3aHATUAM: yuel. mocodue
/. 2-¢ u3n., mepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JlonoHUTEIbHAS :

TepMuHonornueckuit ciioBapb 1o ONOTEXHOJIOTUN

buonorus: yae6.mocodue / I'.I". Uebbrmies ; — M. : TDOTAP-Meaua, 2010. — 416 c.

MuKpoOHOoIIOTHS, BHPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHaTHsAM: yuel. mocodue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meaua, 2012. — 320 c.

MuxkpoOuonorus: yueOHUK 1 cTyaeHToB (hapmaneBTuuecknx BY3os / A.A. BopoObeB u ap.;
— M.: «Memunmaa», 2003. — 336 c.
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3ansaTue Ne 11.
TEMA 3AHATUS: MoayJab Ne 2 o remam:
«JIB u JIC, nosiyyeHHbIe HA 0CHOBE PEKOMOMHAHTHBIX M/0: MOHOK/JIOHAJIbHbIE AaHTUTEJIA,
TPOMOOJIUTHKH M AaHTHKOATYJISHTBI, AMUHOKHCJI0THD», «JIB 1 JIC, mosiyueHHbIe HA OCHOBE
PEeKOMOMHAHTHBIX M/0: TOPMOHBI», «Baknunbl. luTokuHbl. UMMYHOOHOTEXHOJTOTHSD.

YUEBHAS HEJIb BAHATUSA: 3akperuieHre v cucteMaTu3anus 3HaHUM y CTY/ICHTOB 110
M3Y4YEHHBIM 32 MOAYJIb TEMaM.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMudeckux yacax) — 4.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIVTAH IMTPOBEJIEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBBI KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MUH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7jaud Ha 3aHATHH 65 MUH.
[lepepriB 10 muH.
Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a1a4u 65 MUH.
TecToBbI KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
IlonBenenue UTOrOB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHATHIO 5 MUH.
METOAUYECKHUE YKA3AHMUSA K ITPOBEJEHHUIO
3AHATHUSA: KouTpoabHbie BOIPOCHIL:
MOHOKJIOHAJIBHBIE AaHTHUTEIIA.
TpoMOOIUTUKY U aHTUKOATYJISTHTHI.
AMUHOKHUCIIOTBHL.
L-ackopOuHOBas KHCIOTA.
Buramunsbl. TpaauiinoHHbIE METOABI IOTYyYEHUS.
Mukpo61osIorn4eckuii CHHTE3 BUTAMUHOB.
Buramun B12, Buramun PP, sButamun B2, manToTeHOBas KMCIOTA.
Buramun D, sprocrepuH, BuTamuH A.
WNucynun. Mcropust OTKpBITUS U pa3BUTHS TEXHOIOTMH. METOIbI OIy4EHUs PA3IIMYHBIX
MHCYJIMHOB, MEXaHU3M JE€HCTBUS.
CTT.
OPUTPOIIOITHH.
[lenTuanbie pakTOphl pocTa TKAHEH.
CrepouiHble TOPMOHBI: 00IIME CBEIACHUS.
buotpanchopmarius.
buoxonsepcus cTepou0B.
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MukpoOHOIOTHYECKUI CHHTE3 TTPEAHU30JIOHA.

Bupycsl, ux ctpoenue. Pernukanys BUpyCoOB.

[Toxxob! K pa3pabOTKe BAKIMH C MTOMOIIBIO TEXHOJIOTUN pekoMOnHaHTHBIX JJHK.
JAHK — Bakiuubl. [IpuHUIMIBI UX 1EHCTBUA.

[IpoTuBOrepneTnyECKre U NPOTUBOCATIBMOHEIIE3HbIE BAKIIUHBI.

Hutokunsl. Uatepdeponst. Tunsr MOH uenosexa.

[Tonyuenue kIHK n3 UDH.

HNuTeprieikunbl.

[Ipenaparst UDH yvenoseka.

3TAJIOHbI TECTOBBIX MOJYJIbHBIX 3ATAHUM:
Bapuanr 1
I'opMOH rJIMKONPOTEMHOBOM MPUPOAbI, CTUMYJIHPYIOIIHUA Npoaudepanuio u
auddepeHUUPOBKY YYBCTBUTEIbHBIX KJIETOK B MOP(O0JI0ruYecKn
pacno3HaBaeMble 3pUTPOOIACTBI — ITO:
a) SPUTPOIIOIETHH
0) COMaTOTPOIHBII
TOPMOH B) MHCYJIMH
CoMaToTpONHbIii TOPMOH COCTOUT U3:
a) 191 aMMHOKHUCIIOTHI
0) 189 aMHHOKHCIIOTHI
B) 101 aMUHOKHCTIOTBI
IIpon3BoACTBO MHCYIUHA, HAEHTHYHOTO YeJ10BE4YeCKOMY, OCYIIIeCTBJISETC:
a) BBICOKOA(D(PEKTUBHOM OUHUCTKON MHCYJIMHA KUBOTHOTO
MIPOUCXOXKACHUS 0) MPEBPAILIEHUEM CBHHOT'O HHCYJIHHA 3aMeIIeHUEM
aJlaHWHA Ha TPEOHHH B) XUMUYECKUM CHHTE30M I') TeHHO-UHKCHEPHBIM
METOJIOM
OTau4ns npenapara reHHo — MH:KEHEPHOT0 COMATOTPONMHA OT TOPMOHA, BbI/1€JI1EMOr0
U3 runousa, 3aK/JIK04Ya0TCS B:
a) pa3Hoil CTENeHU YUCTOThI
0) pa3HOM aMHUHOKHCIIOTHOM COCTaBe
B) OTCYTCTBHH HEHPOTOKCUYECKUX BUPYCOB
IIpoMbINLTIEHHBIM HCTOYHUKOM MPENapaToB IPUTPONOITHHA SABJISIOTCS:
a) Moua OOJILHBIX aHEMHEH
0) JOHOpCKast KPOBb KUBOTHBIX, OOJTBHBIX aHEMUEH
B) KyJIbTypa KJIETOK MIECKOMUTAIOIINX
IIpuMeHeHne YesI0OBeYeCKMX NPOTHBOBUPYCHBIX BAKIIUH OTPAHUYEHO:
a) HEBO3MOXXHOCTBIO KYJIbTUBUPOBAHUS BCEX MATOTEHHBIX MUKPOOPTaHU3MOB
0) MOTEHIINAIBLHOM OMMACHOCTHIO B pa0OTE C MaTOr€HHBIMH MHUKPOOPTaHU3MaMU U BUPYyCaMHu
B) BO3MOKHOCTHIO aTTEHYHPOBAHHBIX IITAMMOB K UCXOAHOMY BHPYJIEHTHOMY IITAMMY T)
BBICOKOM CTOMMOCTbBIO IPOU3BOACTBA TPAIULIMOHHBIX BaKIIUH
Cy0beneHnYHbIE BAKIMHBI - 3TO:
a) BaKIIMHBI IPOTHUB OJTHOTO BO3OYAUTEIIS
0) reHeTHYeCKU MOIU(UIMPOBAHHBIN MATOT€HHBIM MUKPOOPIaHU3M
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B) HENATOI'€HHbIE MUKPOOPTaHU3MBI C KIIOHUPOBAHHBIM I'€HOM, KOJAUPYIOIIUM aHTUT€HHBIE
JNETEPMUHAHTBI IATOTEHHOI'O OpraHu3Ma
HenocraTrku cy0bejeHMYHbIX BAKIMH:
a) Hu3Kas >PPEeKTUBHOCTH
0) BBICOKAsI CTOUMOCTh
B) PUCK U3MEHEHHUs KOH(popMaIuu Oesika (aHTUTEHHBIX CBOICTB)
I') CHOCOOHOCTh MPOSBIIATH BUPYIEHTHOCTh
IlepopajibHble BAKIMHBI, CO3JaHHbIC METO0M IBOWHOM JeJIeliHu, ITO:
a) MEpTBBIE BaKIMHbI, IPOLIEAIINE ABOWHYIO CTEPUIU3ALIUIO
0) >KMBbIe BaKLIMHBI HA OCHOBE MMATOTEHHBIX OaKTEepHil ¢ yIaTeHHBIMH U3 FeHOMa 00J1acTsIMH,
OTBEYAIOIMMH 33 HE3aBUCHMBIC KU3HEHHO Ba)KHbIC ()YHKIIMHU B) KUBBIC BAKI[MHBI HA OCHOBE
MATOT€HHBIX OAaKTEpUil C yIaIeHHBIMU U3 T€HOMa O0JIACTSIMH, OTBEYAIOIIUMHU 32 BUPYJIEHTHOCTh

boabmmue kommuecrsa UPH moayuyarr us:
a) LIECTUIHEBHBIX OJIHOCIIONHBIX KYJIbTYp KIETOK KYpHHOI'O YMOpHOHA
0) KyJTbTHBHPYEMBIX JICHKOIIUTOB KPOBH YEJIOBEKA, 3aPayKEHHBIX ONPEICICHHBIM BUIOM
BHUpYCa B) TEHHO-UH)KEHEPHBIM ITyTEM
11. TpomM60JIMTHK NPSAMOTO JeiCTBUA, ABJsIOIIUIicA akTuBaTopoM IIr, u oTHOCSIIMIiCS K
TpoMOouTHKaM 1 nmokoJieHus, m.M. = 40000-50000:
CTpENTOKMHA3a
b ypokunaza B
CTpenToieKasa
12. ®parmeHT aHTHTE/IA, COCTOALIUI 13 ABYX 1o0MeHOB H-1enu, coemHeHHbIX MEKIY
€000 TUCYyJIb(UIHON CBA3bI0, 0003HAYACTCH:
Fc
Fab
B Fv
13. K AIlr oTHocsTCS:
A xabukasa
aKTHJIN3E
cTpemnTasa
I' renapun
MexaHu3M NOJIy4YeHHS MPOJIEKAPCTBA HA OCHOBE MOHOKJIOHAJIbHBIX AHTHTE
3aKJII04Y2eTCs B:
a) UCIIOJIb30BAHUH JIEKapCTBa B HEAKTUBHOMN
¢dopme 0) NCTIOIB30BAHUY JIEKAPCTBA B aKTUBHOM
(dbopMe B) CBSI3BIBAHUH JIEKAPCTBA B (PEPMEHTOM T)
3aKJIIOYEHUU aHTUTENA B JIMTIOCOMBI
1) CBSI3bIBAaHUU (PEPMEHTA C MOHOKJIOHAJIBHBIM aHTUTEIIOM
AKTHBaNMs JeKaAPCTBEHHOI'0 CPE/ICTBA Y KJIETKH — MUIIECHH IPOMCXOAUT 32 CUeT:
a) BBEJICHUSI aKTUBATOPOB CBSI3bIBAHUS
0) JIOKJIbHOTO MOBBIIIEHUS TEMIIEPATYPhl BOJIU3U KIETKH -
MUIIEHH B) CBA3bIBaHUSA (DEPMEHTA C MOHOKJIOHAJIbHBIM aHTUTEIIOM
Bapmuanr 2
HNHcyanH cocTouT M3:
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a) 3-X MEeNTHIHBIX IeTei
0) 2-X MENTHUIHBIX LICTICH
B) 2-X TUCYIb(OUTHBIX MOCTUKOB
r) 3-X AUCyIb()HUIHBIX MOCTUKOB
JIMTeJIbHOCTD AeilicTBUS MPenapaToB HHCYJIMHA 3aBUCHUT OT:
a) KOJIM4eCTBa HOHOB MHCYJIMHA
0) pa3MepoB KPUCTAJIIOB UHCYJIUHA
B) HaJIU4Ks aMOP(HOT0 MHCYIIMHA
I') KOJIMYeCcTBa KOHCepBaHTa HUMArvHa u eHosa
Hucynun odpa3yer cTOiiKHEe KOMILIEKCHI ¢ HOHAMM:
a) MarHus
0) MHKA
B) KaJIbITUSI
') HaTpUs
IIpouHcy1uH — 3T0 0€JI0K, KOTOPBI COCTOUT U3:
a) 2-X MOJIEKYJI UHCYJIUHA
0) 84-X aMUHOKHUCIIOTHBIX OCTaTKOB
B) MHCYJIMHA U UHCYJIUHONOAOOHBIX OEIKOB
r) 4-X MOJIEKYJI UHCYJIMHA
IIpeumyniecTBOM reHHO-UHKEHEPHOTO0 MHCYIUHA SIBJISIETCS:
a) BBICOKasi aKTUBHOCTD
0) MeHbIIast aJUIEPTeHHOCTh
B) MCHBIIIAsE TOKCUIHOCTH
r) OoJIbIIast CTAOUILHOCTh
Ilepuona mosryuyeHusi BAPYCHBIX BAKIIMH OTHOCUTCS K MEPHOAY Pa3BUTHA OHOTEXHOJIOTHH:
a) IpIacTEPOBCKOMY
0) mocienacTepoBCKOMY
B) yIIpaBJIsIEeMOro OMOCHHTE3a
') aHTUOMOTUKOB
J1) HOBOW 1 HOBEHIIIEH OMOTEXHOJIOTHHI
ITo mpoucxoKIeHNK HMMYHOCTUMYJISITOPBI MOAPA3IEAIOT HA:
a) 9K30TCHHBIC
0) XUMHUYECKHE
B) OMOCHMHTETHYECCKHE
I') SKCTPaKIMOHHbIE
IHI0TeHHbIE HMMYHOCTHUMYJISITOPbI CHHTE3UPYIOTCSI:
a) KJIETKAaMH MUKPOOPTaHU3MOB
0) C MOMOIIBI0 XUMHUYECKUX PEeaKIUi
B) KJIETKAMH MaKpOOpPIraHU3Ma TI)
II0JIOBBIMU KJIETKaAaMHU
9.ELISA — tBepoga3nblii HMMYHOGepPMEHTHBI aHAIU3 SABJISIETCS ©
a) IMMYHOMETPHYECKUM
0) KOHKYPEHTHBIM B)
OBICTPBIM
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T') TETEPOTreHHBIM
Bapuantsl nocranoskun UDA:
a) IMMYHOMETPUYECKUN
0) , KOHKYPCHTHBIH B)
JIIOMUHUCIIEHTHBIH T)
PaAMOMMMYHHBIH [T)
(IATOOpECIICHTHBIH
bepmenra
MoHOK/I0HA/IbHbIE AHTHTEJIA NMO0JY4al0T B POU3BO/ICTBE:
a) GpaKOHUPOBAHNEM AHTUTE] OPTaHH3Ma
0) dhpaximoHapoBaHueM JUM(OIUTOB B) 11O
THOPUIIOMHON TEXHOJIOTUU
T') OYHCTKON aHTUTEN MeTOIoM ad(HUHHON XpoMaTorpapuu
1) XUMUKO-(epMEHTaTUBHBIM CHHTE30M
Jsi NpOMBINLIEHHOT0 TMOJyYeHHsSI ACKOPOMHOBOW KHMCJIOTHI NPUMEHSIIOT MeTOo[
Peiixmreitna. CorjiacHo JaHHOMY MeTO/1Y, POIECC COCTOUT U3 6 CTaANii, 0JHA U3 KOTOPBIX
sIBJIsieTCs1 OMOTEeXHOJIOTrNYeCKO¥:
a) mony4yenue D-copburta n3 D-Ti1toK03bI METOIOM KaTAIMTHYECKOTO BOCCTAHOBIICHHS
BOZIOPOJIOM
0) momyuenreMm L-cop603bI H3 —copOUTa METOIOM IIYOMHHOTO a3pOOHOT0 OKUCIICHHUS B)
HoJTyueHHe TuaneToH-L-cop6o3br u3 L-cop0o3bl myTeM ee aleTOHUPOBaHHS
T') IOJY4YEeHHUE TUApATa JUALETOH-2-KeTO-L-TyJIOHOBOI KHCIIOTHI ITyTeM OKHUCICHHUS AUaleTOH-L -
cop003bI
BuorexHooruueckuii mpouecce nNoIy4eHus aCKOPOMHOBOM KMCI0THI MOKeT BKIKYATH:
a) KyJIbTUBUPOBaHHE TPAaHCPOPMHUPOBAHHBIX KileTOK Erwinia
herbicola 6) MuKpoOHOIOrHYECKOE paCIISIITICHUE TEIUTFOJIO3bI
B) COBMECTHOE KYJIbTUBHUpPOBaHHE MUKpoopranuzMoB Corinebacterium u Erwinia herbiicola
I') OCJIEeI0BATENIbHOE KYIbTUBUPOBaHIE MUKpooprann3MoB Corinebacterium u Erwinia
herbiicola
AMMHOKHCJIOTHI B CBeTe OMOTEXHOJI0THYeCKOro npouecca siBJIs0TCs:
a) MEPBUYHBIMU META0OJIUTAMHU
0) BTOpUYHBIMHU META00JIUTAMH
B) BUTAMUHAMH
T') BHEKJIETOUYHBIMH IIEJIEBBIMU MPOTYKTaMHU
Ilepuony pa3BuTHsA OMOTEXHOJIOTMH MO MPOU3BOICTBY BATAMMHOB COOTBETCTBYET MEPUO/
pa3BUTHS:
a) J0NacTepOBCKUMA
0) mocienacTepoBCKUi
B) aHTUOMOTHKOB
') HOBOM 1 HOBeilIIel OMOTEXHOIOTUH
1) yIpaBisieMoro OMOCUHTE3a
Bapmuanr 3
MouiekyJia HHCY/IMHA CBHHEI OTJINYAeTCsl OT MOJIEKYJIbI 4eJI0BeYeCKOro HHCYJINHA
cJley0LUMH NapaMeTpaMu:
a) TpeMs aMHHOKHUCIIOTaMH
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0) OHOM aMHHOKHUCIIOTOM
B) HAJIMYUEM JTUCYITb(OUTHBIX MOCTUKOB
I') KOJMYECTBOM IOJIUITCTITHIHBIX IIeTIeH
MeToa nojiy4yeHHusi reHa HHCYJINHA:
a) XUMUKO-(QepMEHTaTUBHBIN
0) pepmenTaruBHBIN Ha ocHOBe MPHK
B) BBIICJICHHE U3 TEHOMA PECTPUKTA30M
') XUMHYECKUI
AKTHBHOCTDH CYOCTAHIIMM WHCYJHHA ONPEIesIsIIOT:
a) Ha JIFOISIX-100pOBOJIBLIAX
0) Ha KpOJIMKax B) HA
MBIIIAX ') Ha KOIIKaX

HHcyauH cTaHAapTU3YIOT 1O:
a) MOJIEKYJISIPHOM Macce
0) TUIIOTIMKEMUYECKOMY P PEKTY
B) MOBBILICHUIO aPTEPUATIBHOIO 1aBICHUS
T') TUIepriuKkeMuueckomy 3hhekty
MOHOKOMIOHEHTHBIH HHCYJIUH MOJYYal0T METOI0M:
a) resib-xpomarorpapuu
6) MoHOOOMEHHOH Xpomartorpaduu
B) ruipooOHOIM XpoMaTorpadui r)
apduHHOM XpoMaTorpapuu
Bakuuusl GopMHPYIOT MMMYHHTET:
a) MaCCUBHBIHN
0) aKTUBHBIN
B) OBICTpBIi
T') MEJIJICHHBIN
Ipenmymecrsa UPA nepen meronom PUA:
a) MEHbIIasi CTOMMOCTb aHAJIN3a
0) J1ETKOCTh OCBOEHUS IEPCOHATIOM
B) OTCYTCTBHE PaJHOAKTUBHBIX H30TOIIOB
I') BO3MOXHOCTb BU3YaJIbHOM OIIEHKH pe3yibTaTa
«CeHABUY» - AaHAJIM3 IPUMEHUM K:
a) MOJINKJIOHAJIbHBIM UMMYHOTJIO0yJIMHAM
0) MOHOKJIOHAJIbHBIM aHTUTEIAM
B) IOJIM- © MOHOKJIOHAJIbHBIM aHTHUTEJIaM
I') aMUHOKHUCIIOTaM
B xauyectBe mapkepaB Tecte UPA ycranoBaeHus: pakra 6epeMeHHOCTH HCNIOJIb3YHOT:
a) on-125
0) Tputuit
B) NEPOKCHUIA3Y
T') FaJIaKTO3U1a3y
I'omorennsniit UPA ocHoBaH Ha:
a) pa3/ielIeHuH KOMITOHEHTOB TTOCTIE MTPOBEACHUS PEaKIIuU



0) NI3MEHEHNHU aKTUBHOCTHU ()epMEHTA B IIPOLIECCE PEaKIIH
B) ajicopOruu epMeHTa Ha HOCUTEIIE T) TIOIaBJICHUH
(dbepmeHnTa
B 0M0TEeXHOI0rHYeCKOM MPOU3BOICTBE HUKOTHHOBOI KHCI0THI (BUTamMuna PP) B
kavecTBe npoayunenra HAJI ucnosin3yor:
a) E. coli
0) OeTa-aJIaHWH W KaJIMsI ITAHTOHAT
B) MEKAPCKHUE JAPOXIKH T') Kpaxmall

JApoxKu-caxapoMuneTbl KyJbTHBHPYIOT B a3PO0HBIX YCJIOBUSIX NPH U30bITKE YIJI€BO0B
B IUTATEJIbHOM cpe/ie, CHUKEHHOM KOJIMYeCTBe a30Ta U ONTUMAJIbHOM
CO/lepKAHUM KHCJIOPOA ISl MOJIyYeHHs :
a) cpa3zy KpUCTAJUTMYECKOTO BUTAMUHA
D2 6) pabodnaBuna
B) aCKOPOMHOBOM KHCIIOTHI
r) mpoBuTHamMuHa D2
Kumeunas nanouka E. Coli siBisiercst npoayueHToM 1J1s:
a) BUTaMUHOB B12 1 ackopOMHOBOI KHUCTIOTHI
0) ButamuHa B12 1 yOUXUHOHOB
B) BUTaMHHa B12 1 MaHTOTEHOBON KUCIIOTHI
r) BuTamuHa B12 u Buramuna D
IlepciekTUBHO HCNOJIL30BAHNE B KauecTBe nmpoayuenTa rpu6os paga Candida pactymmx
Ha yrieBOoaHbIX cpenax, Candida maltose, npu KyJIbTHBALIMH KOTOPBIX
NMOJIy4YeHUs JUNUAHAsA GpaKIus HA3bIBAETCH «KMUKPOOHBIN KUP» IJIA MOJTYyYEHUSI:
a) BATAaMUHOB B12 1 ackopOMHOBO#
KHUCIOTHI 0) BuTamuHa B12 1 yOuXuHOHOB
B) OProcTepHHA U MTAHTOTEHOBON KUCIOTHI
r) yOUXMHOHOB ¥ BUTaMHuHAa D
Buramuu PP, ero npoaynent HAJ/I B 0MO0TeXHOJIOrH4YKO# NPONU3BOACTBE:
a) MeKapcKue APOXKU
0) E. coli
B) OeTa-alaHWH U KaJusl TaHTOHAT
I') Kpaxmai
JIUTEPATYPA JJISI HIOATI'OTOBKH K 3AHATUIO NIPEINTOJABATEJISAM:
OcHoBHas:
buorexnonorus. FO.0. Caspixkun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.
dapmarneBTHUECKasi OMOTEXHOJIOTHsS: YueOHOoe TocoOue /Ui CTY/IEHTOB BBICIIUX Y4. 3aBEICHUM
[Mpumen T.I1., Yyyanun B.C., 3aitkoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-Ha-/[ony
®enuke Tomck MzmarensctBo HTJI  Cubupckuit  ['ocymapcTBeHHBIM — METUIIMHCKHUN
VYuusepcurer, 2006. — 251 c.
®dapmarieBTHUYECKass OMOTEXHOJOTHS: PYK. K MPakT. 3aHsaTusM: yue0. mocodue / C.H. OpexosB ;
nox pen. B.A. beikoBa, A.B. katinackoro. — m.: [90TAP-Menua, 2009. — C. 123-142.
4. dapmarieBTHYECKas OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHYECKUM 3aHITHAM: yuel. mocooue
/. 2-e w3x., nepepad. u qomn. C.H. OpexoB M.: IDOTAP- Meaua, 2015. — 432 c.

62



JomomauTenbHas:
TepmuHONOTHYECKHiA CIOBaph O OMOTEXHOJIOTUU
buonorus: yae6.mocodue / I'.I". Uebbrmies ; — M. : ITDOTAP-Menaua, 2010. — 416 c.

Mukpo6uoIIorusi, BAPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHATusAM: yueo. mocodbue / B.C.
CooriyakoBa; — M. : IDOTAP-Menua, 2012. — 320 c.

3ansaTue Ne 12.
TEMA 3AHATUSA: «AnTnonoruxu. O0mas xapakrepucruka. Oémasi cxema noy4eHus
AHTHOMOTHKOB.

YUYEBHAS HEJIb 3AHATUS: cTyneHTbl JODKHBI H3YYUTh OCHOBBI OMOTEXHOJOTHH
aHTUOMOTHKOB, OOIIYIO TEXHOJIOIMYECKYIO CXEMY, MEXaHU3MbI AEHCTBUS aHTUOMOTHKOB.

SBHAYUMOCTDb: antubuotukun — 310 ocobas rpynna JIC, o0mamammmx BBICOKOMN
(U3NOJIOTUYECKOW aKTHBHOCTBIO B OTHOIICHUHM OIPEIEICHHBIX TPYII MHUKPOOPTaHU3MOB W
37I0KAYECTBEHHBIX OIMyxoJjei. OZHUM U3 OCHOBHBIX CHOCOOOB TIONYYEHHUS AHTUOMOTHKOB
SIBIISICTCS.  OMOTEXHOJIOTHUECKUN METOJl, COCTOSIIIUN M3 OOJBIIOr0 YHCIa TEXHOJOTHYECKUX
cTanuid. 3HaHMS, CBSI3aHHBIE C OCOOEHHOCTSAMH TEXHOJOTUU AHTHOMOTHKOB HEOOXOIUMBI
OyayleMy CHelHaIiCTy U OCYIIECTBICHHUS MMPAKTHUECKON IS TeIbHOCTH.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMudeckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUA: 527 ayautopus, 2 Kopryc.

IIVTAH TPOBEJAEHUSA 3AHATUA U BIOJVKET YYEBHOI'O BPEMEHMU:
Opranu3alOHHbIM MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuUH.
Ompoc, nuckyccus, pa30op CUTyallMOHHOM 3a7a4i Ha 3aHSATUU 65 MUH.
IlepepriB 10 MuH.
Ormpoc, Tuckyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYaIlMOHHOM 3a1a4u 65 MUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
[TonBeneHne UTOroB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHIATHIO 5 MUH.

METOJUYECKHUE YKA3AHUSA K IIPOBEJAEHUIO 3AHATUA:
KoHTponbHbIE BOIIPOCH:

O6mue nouatus 06 antTuOnoTHKax (a/0). A/0 KaKk BTOpUYHBIE META0OIUTHI.

Tumnsl cBsizel Mexa1y MUKPOOHOIOTHYECKUMH COOOIIIECTBAMH.

OcHOBHBIE 3Talbl Pa3BUTHS IPOU3BOJICTBA a/0.

[Tpuunnb! ObICTpOTO pocTa yucna a/o.

B yem 3akmiovaercs cienupuaHOCTb a/0.

Knaccudukanuu a/6. Mexanusmsl 6nocunTesa a/o.

buorexnonorus a/6. Cxema mpousBojictBa a/6 mo H.E. EropoBy. ®as3sl mporiecca
dbepmenTanuu a/0.
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MeTtoabl BEIAEIEHUS U OYUCTKY a/0.
Mexanu3Mel gercTBus a/0.

TECTOBBIE 3ATAHUSI J1JISI BXOJTHOI'O KOHTPOJISI 3HAHW:
AHTHOMOTHKM ABJISIIOTCH:
A) IepBUYHBIMH META0O0JIUTAMHU
b) BropuuHbIMEH MeTa0OIMTAMHI
IIpoueccnl He XapakTepHbIe JJ5 Tponodasbl cTaanu OMOCUHTEe3a a/0:
A) UHTEHCHUBHOE HAKOILJIEHHE OMOMAacChl TPOyIIEHTa
b) uatencuBHOe HakoruieHue a/6 B) naTeHCHBHOE
MOTJIOLIEHUE KUCIOpOAa
IIpoueccnl xapakTepHble 1 UAMOPa3bl cTaauu OMOCUHTEe3a a/0:
A) UHTEHCHBHOE HAaKOILJIEHHEe OMOMAacChl MPOAyLIeHTa
b) uaTencuBHOE HakomieHUE a/0
B) unTeHcuBHOE NOMIOLIEHUE KUCII0pO/ia
Heab cTaguu npeaBapuTeIbHON 00pa0d0TKH KY/AbTYPAJbHOMN )KHIKOCTH B IPOU3BOICTBE
AHTHOMOTHKOB:
A) 0cBOOOANTE KYJIbTYPAIbHYIO JKUAKOCTh OT KHUCI0poa b)
0CBOOOIUTH KYJIbTYpPaJIbHYIO RKHUJIKOCTh OT IpoLylLieHTa B)
O0CBOOOJUTH KYJIbTYPAIBbHYIO JKUIKOCTh OT OKHCIUTENEH
I') 0cBOOGOIUTE KYIBTYTAPIABHYIO KUAKOCTh OT a30TUCTHIX COCTUHEHUN
ABTO0JIM3 MULIEJTHA NIPOAYLEHTA B IpoLecce OMOCHHTE3a aHTUOMOTHKOB XapaKTepeH sl
CTAJIHU:
A) Tporodazbl
b) uanodazer
BuotexHoJsiorus siBjsieTcss HAYaJIbHBIM 3TANIOM B IpoLecce MPOU3BOACTBA:
a) MOJIYyCUHTETUYECKUX aHTUONOTHUKOB
0) nnaHokoOaJaMuHa
B) OCH3WITICHUIIWIIJTUHA
I') KUCIIOTHI aCKOPOMHOBOM
BuorexHoJiorus siBJsieTcsl 3aKJII0YUTEIbHBIM 3TANIOM B IIpoLiecce MPOU3BOACTBA:
a) MOJIYyCUHTETUYECKUX aHTUOHMOTHUKOB
0) aMUHOKHUCIJIOT XUMUKO-(EpPMEHTATUBHBIM
METOJIOM B) KMCIIOThI aCKOPOMHOBOM T)
PEKOMOMHAHTHOTO UHCYJIMHA
B pasBuTuu 0MOTEXHOJIOTMHU MEPHOJ AHTHOMOTHKOB MPOXOINJI:
a) 1866-1940 rr.
0) 1941-1960 rr.
B) 1961-1975 rr.
r) 1975-2001 rr.
IIpakTHYeckoe 3HAYECHHE MOJYCHHTETHYECKOI0 AMMHOTJINKO3H/1a aMUKAIIMHA
00yCJIOBJIEHO:
a) aKTUBHOCTBIO MTPOTUB aHA3POOHBIX
MaTOreHOB 0) OTCYTCTBUEM HEYPOTOKCUYHOCTH
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B) YCTOWYMBOCTHIO K 3alUTHBIM (QepMeHTaM Yy OakTepuii, WHAKTUBHPYIOIIUM Jpyrue
AMUHOTJIMKO3HIbI
I') aKTUBHBIM BBIZICICHHEM U3 KIJIETKH

3ammTa NpoAyNeHTOB AMUHOIIUKO3H/I0B OT COOCTBEHHOI0 AHTHOMOTHKA:
a) HU3KOE CPOJICTBO puOOCOM
0) BpeMeHHas pepMeHTaTUBHAS
MHAKTHBALlMA B) KOMIAPTMEHTALUS T)
YTOJILLIEHUE KIIETOYHOM CTEHKHU
PA3EOP CUTYALIUOHHOM 3ATAUY HA 3AHATHMN.
3agaya. B HacTosimmee BpeMsi CyHIECTBYET MEXIyHapoOAHAas MpPOrpaMMa CHCTEMBI TOUCKA H
oTOOpa aHTUMHKPOOHBIX AareHTOB, NOJABJISAIONIMX pPAa3MHOKEHHE TaTOr€Ha TOJIBKO B
MHOUIMPOBAHHOM OpraHU3Me, T.€. CHUCTEeMa, IO3BOJISIOIAs KIOHHPOBAaTh I'€HBI, KOTOPHIE HE
HKCHPECCHPYIOTCS B UICKYCCTBEHHBIX YCIOBUSAX (in Vitro).
JlanHast cuctema nojjpasyMeBaeT UCIOIb30BaHUE OIPEIETICHHbIX METO/I0B, pEaKTUBOB (HaOOpbI

JUTSI KJIOHUPOBAHUSI, PECTPUKTA3bI), TECT-00BEKTOB U PEIIAET TaKUE 3a/1a4UH, KaK:
Beienienne U ounctka JJHK (anextpodopes);
KyJIbTUBHPOBAHHE ITaTOTE€HOB, HanpuMep, Salmonella typhimurium;

CO3/IaHKE BEKTOpa Ha OCHOBE IIa3MU/IbI, HECYyIel 0eCIIpOMOTOpPHBIE TeHBI XJI0paM(pEeHUKOJI-
aNeTHIIETHITPaHC(epas3bl U JIAKTO3HOTO OTNEPOHa;
3apakeHue 1ab0PaTOPHBIX JKUBOTHBIX (MBIIIIN);

BBICEB [TATOTE€HOB U3 YXUBOTHBIX 00HEKTOB.

Pacnonoxure IIOCICI0BATCIIBHO OTaIlbl IIaHHOﬁ CHUCTCMbI CKpUHUHI'A aHTI/IMI/IKpO6HI)IX arc¢HTOB,

YUYUTbIBas IPUMCHCHUC:
TCHHO-UHKCHCPHBIX METOJA0B IIPH IMOJTYYCHUHN Ha60pa PA3JINYIHBIX IIa3MHU;
Habopa pa3nuyHbIX mTaMMoB E. coli ¢ pa3HBEIME 9acTsSIMH T'éHOMa CaJIbMOHEILTEI;
HHJMKAaTOPHOM Cpebl Ut 0TO0pa HYXKHBIX KOJOHHUH.

[IpokoMMeHTHpYHTE PE3YJIBTATBI U BO3MOXHOCTH IIPUMEHEHHUs JAHHOM CHCTEMBI IPHU ITOUCKE
aHTHMUKPOOHBIX areHTOB, HCI0JIb3yeMbIX B kadecTBe JIC.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYN.

3apgava. OHa U3 MH(EKIMOHHBIX KIMHUK 3aKyMuila NapTUU MEHUIMIUIMHA U CTPENTOMMIIMHA.
UYepes HEKOTOpOE BpeMs B alTeKy NMPUILIN NMPEACTaBUTEIN KIMHUKU C KaJloOOH Ha OTCYTCTBUE
TepaneBTHUecKoro 3ddexra moutu y Bcex 00JbHBIX KIMHUKH. [Tocne nmpoBepku B maboparopuu
ObUIO YCTAaHOBJIEHO, 4YTO IMpenaparsl He (aabCUPHUIMPOBAHBI M COOTBETCTBYIOT KaudecTBY
CTaHJAPTHOW MPOTYKLIHH.

IIpoananu3upyiTe TaHHYIO CUTYalMIO C TOUYKH 3PEHHUS:

BO3MOXXHBIX MEXaHHU3MOB AaHTUOMOTUKOPE3UCTEHTHOCTH Y MHKPOOPTraHU3MOB U
TEHETUYECKUX  aCMeKTOB  SIBICHUA  «MH(EKIMOHHOM  PE3UCTEHTHOCTH»  HJIHN
«TOCTTUTATBHOU MH(PEKIIUNY;

BO3MOYHBIX MEXaHM3MOB UHAYKIMU [-nakrama3 (PBPs-2 u PBPs-3) u ux unrubuposanus;
pasperieHus TaHHOM CUTYyaIuu.

TECTOBBIE 3AJAHMS JJISI UCXOJAIMIETO KOHTPOJIA 3HAHWIA:
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1. Hedanocnopun NOKOJIeHHsI, YCTONHYMBBINH K Oera-1akTamasam
4eTBEpPTOro

rPaMIoJI0KUTENbHBIX OaAKTEePHii:
a) nedazonuH
0) nedgTpuakcon
B) neenum
T') LIETIPOJIEKC
2. IleHNIMJIIMHA3A UCTIOJIb3YyeTCSl PH:
a) MPOBEPKE 3aBOJICKUX CEPUH MEHUIJUTMHA HA CTEPUIBHOCTh
0) ouieHke 3(PPEeKTUBHOCTH MEHUIMIIIIMHOBBIX CTPYKTYP MPOTUB PE3UCTEHTHBIX
OaxkTepuil B) MOJYYCHHUH MMOJTYCUHTETUYECKUX MEHUIUIMHOB T') CHSTUH aJNIEPrUYECKUX
peaKkurii Ha NEHULNIUIMH
CgoiicTBO 0€eTa-J1aKTaMOB, U3-32 KOTOPOI0 UX cieayeT, coraacio GMP, napadarbiBaTh B
OT/IeJIbHBIX MOMeIIeHHUsAX:
a) o011as TOKCUYHOCTh
0) XpOoHUYECKast TOKCHYHOCTh
B) YMOPHOTOKCHUYHOCTH T)
JIEPreHHOCTh
BuocuHTe3 aHTHOMOTHKOB, HCIIOJIb3YEMbBIX KAaK JIeKAPCTBEHHbII BelleCTBA, YCHJINBAETCS
U HACTYNAeT paHbllie HA cpeax:
a) OoraTbIX UICTOYHHUKAMH a30Ta
0) OoraTblX HCTOUHUKAMH YTJIEpO/a B)
OoraTeix HcTOYHHKaMH (hocdopa r)
OeIHBIX TUTATEILHBIMH BELIECTBAMU
C TOYKH 3peHusi OMOTEXHOJIOTUH AHTUOMOTHKH ABJISIIOTCH:
a) MEpPBUYHBIMU METa0OJIUTAMH
0) aMMHOKHCJIOTaMHU
B) pepMeHTaMu
') BTOPUYHBIMUA METa00IUTaAMU
Kakas neanb He npeciieqyercs Npu nepeMelIinBaHUH CPelibl B peaKkTope:

A) ynaneHue ¢ OBEpXHOCTHU KJIETOK MPOJYKTOB OOMEHA U JIN3HCa KIETOK
b) pacnbuienue Bo3ryxa, BEIXOALIET0 U3 6apboTepa
B) paBHOMepHOE pacripesiesieHle MUTAaTENbHBIX BELIECTB
I') oTaenenne KyabTypanbHON CPeIbl OT MPOAYIIEHTA

IIpu OmocuHTe3e KAKOr0 AHTHOMOTHKA HEO00X0MM HCTOYHHUK XJIOpa:
A) aMIUIHIITMHA
B)cTpenromunna
B) neBomutietnna
I') rpamuniuauna C.

TokCHYHOCTD IJIOX0 OYHILCHHBIX NPENapaToB CTPENTOMULIMHA CBS3aHA:
A) ¢ Hanu4KeM B IpenapaTax rHCTaMUHOMOAOOHBIX BEIIECTB

b) ¢ o6pa3oBaHreM TOKCHYHBIX BEIIECTB U3 CTPEIITOMUHUITHA
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B) ¢ noBbIIEeHHOI CKOPOCTHIO MPOHUKHOBEHHS CTPENTOMUIIMHA B TKAHU OpraHU3Ma
I') ¢ noHMXkEeHHO! CKOPOCTHIO IPOHUKHOBEHUS CTPENTOMULIMHA B TKAHU OPraHU3Ma U, TAKUM
00pa3om, MOBBIIIEHHBIM €0 CO/IEP’)KaHUEM B KPOBH.

JIMTEPATYPA JUIA IIOATI'OTOBKHU K 3AHATHUIO TIPENTOJABATEJISAM:
OcHoBHas:

buotexnonorus. }0.0. Ca3bikun, C.H. Opexos, .1. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmaneBTHUECKass OMOTEXHOJIOTH: Y4ueOHoe mocoOue sl CTYIEHTOB BBICIINX y4. 3aBEICHHI
puwen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JL.K., benosa JI.C. PocroB-nHa-/lony
@®enunke Tomck M3marensctBo HTJI  Cubupckuit  ['ocymapCTBEHHBIM — METUIIMHCKHUNA
Yuusepcurer, 2006. — 251 c.

®dapmarneBTHYeCcKasi OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATUsAM: yueb. mocobue / C.H. Opexos ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmareBTHUSCKAss OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHYECKUM 3aHATUSIM: y4e0. mocooue
/. 2-¢ u3n., nmepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JononHuTenpHas:

TepMuHonoruyeckuit cioBapb 1Mo OUOTEXHOIOTUN

buonorus: yue6.mocobue / I'.I". Uebbries ; — M. : ITDOTAP-Meaua, 2010. — 416 c.

MuKpoOHOoIIOTHS, BHPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHATHAM: yuel. mocooue / B.C.
CooryakoBa; — M. : IDOTAP-Menua, 2012. — 320 c.

MuxkpoOuosnorus: yueOHUK i cTyaeHToB (papmanieBTudeckux BY3oB / A.A. BopoObeB u 1p.;
— M.: «Memuumnay», 2003. — 336 c.
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3ansaTue Ne 13.

TEMA 3AHSATUS: KAHTHOHOTHKHU: YACTHAS TEXHOJIOTUA AHTHOUOTHKOBY.

YUYEBHAS HEJb 3AHATHUS: cryneHTHl MOKHBI H3YYUTh YAaCTHYIO OHMOTEXHOJIOTHIO

AHTHOMOTHKOB: NEHUIUJIJIMHOB, CTPEIITOMUIIMHOB U JIP. .HH, HOMCHKIJIATypy AHTHOMOTHKOB.

3HAUYUMOCTDb: uactHas OHOTEXHOJOTHS AHTUOMOTHUKOB SIBJISICTCS TOHKHM aCIICKTOM
(hapMareBTHUeCKOi OMOTEXHOJIOTHU. DTO OYEHb CIIOKHBI MHOTOTPAHHBIN MPOIECC, UMEIOIUN

00JIBIIIOE KOTUYECTBO DK30T€HHBIX 1 OHAOI'CHHBIX (baKTOpOB, BJIMAIOIHX HA IMTPOHCCC IMOJTYUCHHA

M KAuyecTBO AaHTUOMOTHKOB. Bynymuil cHoenuasucT JOJDKEH XOpOIIO OpPUEHTHPOBATHCS H

IIpOBOOUTH CpaBHHTeHBHBIﬁ aHaJInu3 pa3JIM4YHbIX METOJOB ITIOJIYUCHUSA AHTUOHMOTHKOB Pa3HbIX

TPYyIIL.

MMPOJOIKUTEJIBHOCTD 3AHATUS (B akaneMuuyecKux yacax) — 4.
MECTO ITPOBEJEHUA 3AHATHUSA: 527 ayautopus, 2 Kopryc.

IIVTAH IMTPOBEJIEHU S 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:
Opranu3aniOHHBIM MOMEHT 5 MUH.
TecToBBINM KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Omnpoc, auckyccus, pa30op CUTYallMOHHOM 3aJjaul Ha 3aHATHH 65 MUH.
[lepepriB 10 muH.

Ormpoc, TucKyccus, CaMOCTOSITEIbHOE PEIICHUE CUTYAllMOHHOM 3a1a4u 65 MUH.

TecToBbI KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
[lonBenenue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOLEMY 3aHITHIO 5 MUH.

METOANYECKHUE YKA3AHUSA K ITPOBEJAEHUIO 3AHATUA:
KoHTposibHBIE BOITPOCHL:
AHTUOMOTUKOPE3UCTEHTHOCTb.
[Tyt 60ppOBI C AHTUOMOTUKOPEZUCTEHTHOCTBIO.
ITouck HOBBIX TPUPOJHBIX a/0.
buotexHonorus aHTHOMOTHKOB.
YactHas TexXHOIOTHS a/0: NEHUIWIINHBI U 11€(aoCTIOpUHBI.

TTECTOBBIE 3AJIAHUS JIJIS1 BXOJHOI'O YKOHPOJISI 3HAHUM.
Buvibepume npasunvnvie omeemoi.

NPOM3BOACTBE a/0 NPH KYJbTUBHPOBAHMU MUKPOOPTraHU3MOB MCII0JIb3YeTCs:
A) MOBEPXHOCTHOE KyJIbTUBHpPOBaHHUE b) ryOMHHOE KyTbTUBUPOBAHKE

B npousBoacTBe a/6 Npu KyJIbTHBUPOBAHUM MHUKPOOPTaHU3MOB HCIOJIb3YIOTCSA
NnUTaTeJbHbIE CPebl:
A) TBepbIe
b) xunkue
B) razoo6pazubie

Kakas nennb He nmpecJieqyeTcsi IpH nepeMelIMBAHNHU CPelibl B peaKkTope:
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A) ynaneHue ¢ MOBEpXHOCTH KJIETOK IPOAYKTOB 0OMEHa M JIM3Kca KIETOK
b) pacnbuienne Bo3ayxa, BeIXOsIIEro U3 6apborepa
B) paBHOMepHOE pacripesiesieHle MUTATEIbHBIX BEIIECTB
I') oTnenenue KynbTypaabHOM cpeabl OT IPOAYLIEHTA
IIpu OuocuHTE3e KAKOr0 AHTHOMOTHKA HE0OXO0AMM MCTOYHHK XJI0Pa:
A) aMnmuuuIIMHA
B)crpenromuina
B) neBomunieTrna
I') rpamunuanna C.
TokCHYHOCTBH IJIOX0 OYHINIEHHBIX NPENAapaToB CTPENTOMUIIMHA CBSI3aHA:
A) ¢ HaNMYMeM B TIpenapaTax F’HCTAMUHONOAOOHBIX BEIIECTB
b) ¢ oOpazoBaHMEeM TOKCHYHBIX BEIIECTB M3 CTPENTOMHUHUITHA
B) ¢ noBbIIEHHOI CKOPOCTHIO MPOHUKHOBEHUSI CTPENITOMHUIIHA B TKAHU OpraHu3Ma

I') ¢ noHMXkEeHHOI CKOPOCTHIO IPOHUKHOBEHUS CTPENTOMULIMHA B TKAHU OPraHU3Ma U, TAKUM

00pa3oM, MOBBILIEHHBIM €r0 COJEPKAHUEM B KPOBH.
OT cOOCTBEHHOr0 AHTHOMOTHKA NMPOAYUEHTHI AMMHOIJIMKO3UA0B 3aAIHIIAKTCS €
NMOMOIIbIO:
a) HU3KOTO CPOJICTBA pUOOCOM
0) BpeMeHHast (hepMEeHTaTHBHAS
WHAKTUBALIUA B) KOMIAPTMEHTAIHS T)
yTOJIIEHUE KIETOYHON CTEHKU
YTo Takoe aKTHUBHOE Bbljle/IeHe AHTUOMOTHKA U3 DAKTEePHAJIbHON KJIETKH — 3TO:
a) SKpaHUPOBAHHUE PUOOCOMBI
0) apdrokc
B) CHIDKEHHE TPOHUI[AEMOCTH BHEIIHUX KIETOYHBIX
CTPYKTYp T) peMuccus
MecTaMu eCTeCTBEHHOT0 OOUTAHMS NMPOAYLEHTOB AHTUOUOTHKOB:
a) mouBa
0) BO31yX
B) IEPEBBS
I') IPOTOYHAas BOJIa
IlnecHeBbIe IPUOBI KAK MPOAYIEHTHI AHTHOUOTUKOB:
a) OIHOKJIETOYHBIE SYKapHUOThI
0) MHOTOKJIETOYHBIE D YKAPUOTHI
B) OJTHOKJIETOYHBIE MPOKAPHOTHI
') MHOTOKJIETOYHBIE TIPOKAPUOTHI
KiierouHasi creHKa aKTHHOMHIIETOB COCTOUT M3:
a) XUTHHA
0) nmenTUAOIIMKaHa
B) JIMTIOOTIITUCAXAPUIOB
T') JUMONPOTEHHOB
AKTHHOMHUIIETHI MPOAYIHHPYIOT:
a) CTPENTOMUIUHBI
0) BUTAMUHBI
B) aMHUHOKHCIIOTBI
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) pepMeHTHI
OntumanbHasi TeMnepaTypa JJisi CHHTe3a aHTHOMOTHKOB:
a) Beime 30° C
0) 24-29° C
B) 15-18° C
r) 18-22°C
HNHTEeHCMBHOMY OMOCHHTE3Y AHTHOMOTHKOB CIIOCOOCTBYET:
a) YMEHBILICHHUE B MUTATEJILHON CPe/ie HCTOYHUKOB yriiepoja
0) yBeJlIMYeHHEe B MUTATEIbHON Cpe/ie HCTOYHUKOB a30Ta B)
yBEJIMYEHHE B MUTATEIBHON CpeJie TIIOKO3bI I') YBEJIMUEHUE
B [IUTATEJIbHOI cpejie CTOUYHUKOB (hocdopa
I[Mo6o4HbIe 3(p(PeKTHl AHTUOMOTHKOTEPATIUN:
a) TucOaKTepruos
6) OPBU
B) IIEPEIOMBI
') aBUTAMUHO3
MuieHb /151 aHTHOAKTEPUAJIbHBIX BellleCTB B MUKPOOHOI KJIeTKe HHAYe HA3LIBAIOT:
a) Tapret
6) mpoMoTOp
B) CaliT I)
9K30H

Pa30op cutyanmonHoii 3a1a4u HA 3aHATHM.

nporecce OMOCHMHTE3a AHTUOMOTMKA M3 TPYIIbl AMUHOIJIMKO3UIOB IPH KYyJIbTUBUPOBAHUU
MPOAYIIEHTA COCTaB MHUTATEIBHON Cpeabl BKIIOYAT COEBYID MYKY, KYKYPY3HBIH 3KCTPAaKT,
noBblmaroumii 3¢dekTuBHOCTh (epMeHTanuu U coiu. [lorada ra3oBoro moroka, UCTOYHHUKH
¢dochaTtoB U a3ora coOTBETCTBOBAIM TpeOoBaHUsAM. [Ipum noGaBieHMHM B cpely HEKOTOPOTO
KOJIMYECTBA TIIFOKO3bl OMOCHUHTE3 ObLIT OCIIa0JIEH.

1. B pe3ynbraTe yero qo0aBieHUE B Cpey TIIIOKO3bI CHU3MIO 3()(PEeKTHBHOCTH OMOCHHTE3a
anTOnoTHKa? Kakoe Ha3BaHUE HOCUT JIaHHBIN 3 (DEKT, ero CynHocTsb?

Kakwne o0mire 3akOHOMEpHOCTH HEOOXOJMMO YUUTHIBATH TIPU KYJIHTUBUPOBAHUH OOJBIINHCTBA
MPOAYLIEHTOB BTOPUYHBIX META0OIUTOB?

Kaxkue yrneBogopo bl Hanbosiee 01aronpusTHHI 11 OMOCUHTE3a aHTUOMOTHUKOB?

CamocrosiTesibHas padora. Pemnenne cHTyalilmOHHOM 3aJa4H.

3agaya 1. Ompenenute JEKapCTBEHHYIO CYOCTaHIMIO IO ONUCAHHUIO TEXHOJOTHYECKOTO
mpoliecca, Ha30BUTE MPOIYIEHT UM METOJ €ro COBEPIICHCTBOBAHHS, METOJbI BBIICTICHHUS U
OUYHCTKH, CIIOCOO CYIIKU JIEKAPCTBEHHON CyOCTaHIINH:

« ...pogyuent Bacillus polimyxa oOpaboTaH MHOTOKpPaTHO pPEHTTCHOBCKUMHU U
yIbTPadUOIETOBEIMH JTy9aMH,a TAaK)Ke a30TCOICPKANMMHE BEIIECTBAMH C CEJICKIINEH Ha KaKOM
srane. CBEpXNPOAYLEHT TMOMEIeH B (EepMEHTAaTOp Ha IKHUJIKYIO MUTATEeIbHYIO Cpeny,
COJZIEpIKAIIYI0 Kpaxmall, COeBYI0 MYKY, KYKYpY3HBIH 3KCTPaKT, MHUHEpaibHble cond. [locme
3aBepIIeHHs] Tpollecca KYIbTHBUPOBAHUS IEIEBOM MPOAYKT HW3BIEUYEH W3 KYJIbTypabHOU
KHUJIKOCTH M OYHMIIEH METOJ0M HOHOOOMEHHOH xpomarorpaduu. LlenxeBoit mpoayKT BBICYIIEH
pacnbUIMTENbHOM cymKoi. Beimmyckaercs B Tabnetkax mo 500 000 EJT..»
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JInst 9ero cTpeMsTCs MOJYYUTh CBEPXIPOAYLICHT?
Wx cBolicTBa, 0COOCHHOCTH XpaHEHHUSI.
Heobxonumo nu yauteiBath TpeOoBanuss GMP npu 6uocuHTe3e aHTHOMOTUKOB?

TECTOBBIE 3ATAHUSI JJISI HCXOJIAIIETO KOHTPOJISI 3HAHU.
Buvibepume npasunvnuvie omeemai:
AHTHOMOTHKM SIBJISIIOTCS:
— IePBUYHBIMH METa0OIUTAMH;
b — BTOpH4HBIMU MeTa0OIUTaAMHU.
buosornyeckasi pojib aAHTHOMOTUKOB:
— OHU HEOOXOJUMBI AJIs JeJICHUs KIIETOK;
b — 93710 0Ha U3 POopM MUKPOOHOTO aHTArOHU3MA;
B — sBnsroTcs kopakTopamu GepMEHTOB, IPUHUMAIOIIMX YYaCTHE B CHHTE3€ KIETOYHOM
MeMOpaHbI;
— SBJISIIOTCS KoakTopaMu (PepMEHTOB, MPUHUMAIOILIUX Y4acTHE B (JOPMUPOBAHUU
KJIETOYHOU CTE€HKH.
Heab cTaguu npeaBapuTeIbHOH 00pad0TKH KY/JIbTYPAJIbHOMN KMIKOCTH B IPOU3BOICTBE
AHTUOUOTHKOB:
— OCBOOOJUTH KYIBTYpPAIbHYIO KHUAKOCT OT KHclopona; b
— OCBOOOJUTH KYJIbTYpPaIbHYIO KHIKOCTh OT MPOaylieHTa; B
— 0CBOOOANTH KYJIbTYPAIbHYIO )KHJIKOCTh OT OKHUCITUTENCH;
I' — 0cBOOOIUTE KYIBTYpaIbHYIO )KHAKOCTh OT a30THCTBIX COCIMHEHUM.
IIpoueccesl, XapakTepHble 1 CTAAUN TPOonoga3bl OMOCHHTE3a AHTHOMOTHKOB:
A- UHTEHCHUBHOE HAKOILJIEHUE OMOMACChI TPOIYIICHTA;
b — naTEeHCHBHOE MOTIIONIEHNE KUCTopoaa; B —
cHmxenue ypoBHsa pH; I — unteHcuBHoe
o0Opa3oBaHHe aHTUOHOTHKA.
IIpu OmocuHTe3e KAKOr0 AHTHOMOTHKA HEO0X0AMM HCTOYHHK XJIOpa:
— aMIULIUAJUINHA;
— CTPENTOMUIINHA;
— JICBOMUIIMTHHA,
I' — rpamuruanna C.
IIpu ncnoib30BaHUHU B KAa4eCTBE HCTOYHUKA 230Ta aMMOHMS CyJab(aTa B NIPUCYTCTBUH
HOHOB Ka/IbIIUs cyOcTpat Oynaer:
— TO/AIIENIAYNBaTHCS,
b — monxucngaThCS;
B — cpena ocraercss HEHTpaIbHOM.
AHTHOMOTHK, K KOTOPOMY Me/JICHHO Pa3BUBAETCH Y MUKPOOPTraHU3MOB BTOPUYHAS
PE€3UCTEHTHOCTh:
A — 5pUTPOMUIIVH;
b — crpentomuiiun; B
— xsnopampenukor; I
— KaHaAMHIIUH.
B npousBoacTBe AHTHOMOTHKOB NMPH KYJIbTHBHPOBAHUM MUKPOOPTaHNU3MOB
HCIOJIB3YIOTCH:
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— MIOBEPXHOCTHOE KYJIbTUBHPOBAHUE;
b — rmyOuHHOE KyJIbTUBHPOBAHHUE.
B npou3sBoacTBe aHTHOMOTHKOB NPH KYJIbTHBHPOBAHUM MHUKPOOPraHU3MOB
HCNOJb3YIOTCSl MUTATEJIbHbIE CPeIbI:
— TBEp/bIE;
— KUJIKUE;
B — markue;
I' — razoo0pasHsie.
Muxpoopranusmbl, KoTopsie HE ucnosib3yorcs B npouecce 0HOCHHTE3a AHTUOUOTHKOB:
A — BUPYCHI;
— OakTepuu;
— AaKTUHOMHIIETHI;
I' — rpu0sI.
LInpokoe npuMeHeHuUe AJis1 IPOMBIILIEHHOT0 BbIJIeJIEHUA U OYUCTKN AHTUOUOTHKOB
HAXO/JMT:
A — xpomatorpadus B TOHKHX CJIOSIX;
b — nonoo6menHas xpomarorpadusi:
— BBICOKOO((pEKTUBHAS KHUAKOCTHASL XpomaTorpadusi;
— OymaxkHas xpomatorpadus.
TpeboBanue, HenpuemJIeMoe 1Jisi KOPMOBBIX AHTHOMOTHKOB:
A — He IOJ>KHBI BCAChIBATHCS U3 KEITYAOUYHO-KUIIEYHOTO TPAKTa;
b — He AOMmKHBI 3arpsA3HATH MPOIYKTHI )KUBOTHOT'O MPOUCXOXKIACHUS;
B — 10omxHBI HCTIOIB30BATHCS B MEAUITUHE;
I'— He nomKHBI 00671aAaTh CIOCOOHOCTHI0 00PA30BBIBATH Y MUKPOOPTAaHU3MOB
MHOKECTBEHHYIO PE3UCTEHTHOCTb.
I'pamuumnane C 3 KyJbTypaJIbHOM JKMIKOCTH 0CAKAAKOT:
A — KHCJIOTOU XJIOPOBOJIOPOIHOM;
b — cepHOkucapIM aMMoHMEM; B
— TAHOJIOM.
IIpu npoMBIIIVIEHHOM NPOU3BOACTBE CTPENTOMHUIMHA UCIIOJIb3YIOTCH IITAMMBI, XOPOLIO
Pa3BUBAKIIHECH HA Cpelax:
— KYKYPY3HBIX;
— TOPOXOBBIX;
B — x1onkoBbIX;
I" — coeBnIX.
TOKCHYHOCTH MJI0X0 OYUIIIEHHBIX MPENapaToB CTPENTOMUIIMHA CBA3AHA:
A — c HAJIMYKEM B TpernapaTax ruCTaMUHONOI00HBIX BEIECTB;
— ¢ 00pa3oBaHHEM TOKCHUYHBIX BEIIECTB U3 CTPEHTOMUIIMHA;
B — ¢ noBBIIIEHHON CKOPOCTHIO MPOHUKHOBEHHUS CTPENTOMUIIMHA B TKAHU OPraHU3Ma;
— C IOHM>KEHHOU CKOPOCThIO MPOHUKHOBEHUS CTPENTOMUIIMHA B TKAHU OpPraHu3Ma u,
TakuM 00pa3oM, TOBBIIICHHBIM €r0 COJIEPKAHUEM B KPOBH.

JUTEPATYPA JJIs1 HOJAIOTOBKHU K 3AHATHUIO NIPEINOJABATEJISIM:
OcHOBHA:
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buotexnonorus. }0.0. Ca3pikun, C.H. Opexos, .. Yakanesa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmarieBTHUECKass OMOTEXHOJIOTH: Y4eOHoe mocoOue ISl CTYIEHTOB BBICIIUX YU. 3aBEICHUI
puwen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JL.K., benosa JI.C. PocroB-Ha-/lony
@®enunke Tomck M3zmarensctBo HTJI  Cubupckuit  ['ocymapCTBEHHBIM — METUIIMHCKHNA
Yuusepcurer, 2006. — 251 c.

dapmarneBTHYeCcKasi OMOTEXHOJIOTUS: PYK. K MPaKT. 3aHATUsAM: yueb. nocodue / C.H. Opexos ;
oz pen. B.A. beikoBa, A.B. katnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKAss OMOTEXHOJIOTHUS: PYKOBOJICTBO K IPAKTHYECKUM 3aHATUSAM: y4e0. mocooue
/. 2-¢ u3n., mepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JononHuTenbHas:

TepMunonoruyeckuit cioBapb 1o OMOTEXHOJIOTUN

buonorus: yue6.mocodue / I'.I'. YeObrme ; — M. : [DOTAP-Menua, 2010. — 416 c.

MukpoOHroJIOTHS, BUPYCOJIOTHS 1 KUMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: y4eb. nmocobue / B.C.
CooryakoBa; — M. : IDOTAP-Menua, 2012. — 320 c.

Muxpobuosnorusi: yaeOHUK 1715 CTyAeHTOB (apmarieBTudecknx BY308 / A.A. BopoObeB u np.;
— M.: «Memuumnay», 2003. — 336 c.

3ansaTue Ne 14.
TEMA 3AHATUSA: «@Pepmentsl. UMMoOnIn3upoBaHHbie GepMeHTBI».
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YUEBHAS HEJIb BAHSTUSA: cTyneHThl JOMKHBI H3Y4YUTh (PEPMEHTHI, OMOTEXHOJIOTHYECKUE
METO/IbI UX TIOTYYCHHS, UMMOOMIN3anus (hepMeHTOB, HOMEHKIIATYpy hepmeHTHBIX JIC.

SHAUYUMOCTDb: 6H0TeXHOJIOTHS ¢ MOMEHTA 3apOXKICHUS OCHOBaHA Ha (DEPMEHTHBIX
nporeccax. B Hacrosimee Bpems pepMeHTHBIE TPpenapaThl MHUPOKO HCIIOIB3YIOTCS ISl JICUCHUS

MPOUIAKTUKH PA3IMYHBIX MMATOJOTHH. bymymuii mpoBu30p moipKeH 3HaTh nanubie JIC, ux
MOJIy4YE€HUE U CPABHUTEIBHYIO XapaKTEPUCTHUKY.

HNPOJOJIKUTEJIBHOCTD 3AHATHUSA (B akageMuveckux yacax) — 4.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IVIAH ITIPOBEAEHUSA 3AHSTUSA U BIOIKET YYEBHOI'O BPEMEHU:
OpraHuzanoOHHbBIA MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MuUH.
Omnpoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7jaud Ha 3aHATHH 65 MUH.
[lepepriB 10 MuH.
Omnpoc, nuckyccus, CaMOCTOSITEIBHOE PEIICHUE CUTYAallMOHHOM 3a1aun 65 MUH.
TecToBBI KOHTPOJIb HCXOAHOTO YPOBHS 3HAHUS 15 MuH.
[loaBeneHue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHITHIO 5 MUH.

METOANYECKUE YKA3AHUSA K ITIPOBEJAEHUIO 3AHATUA:
KoHTposbHBIE BOIIPOCHL:
1.061ee nmonsiTue o hepMeHTax.

OO1w1ast TeXHOJIOTHYECKask cXeMa MoJIydeHHUs] epMEHTOB OMOTEXHOJIOTUYECKUM METO/IOM.
[TpomsbliieHHOE MosTydyeHue (PepMEHTOB.

OcHOBHbIE HalNpaBJIeHUs] MEAUIIMHCKOM sH3uMonorun. Knaccugukamus suzumos. Yto
XapakTepHO Ui (PepMEHTATUBHON peakuuu?

B yem 3akimodaroTcs 0cOOEHHOCTH KYJIbTHUBUPOBAHUS MPOIYLEHTOB epMeHTOB? Kakue cpeibl
1 KaKoro COCTaBa MOTYT OBITh HCIIOJI30BAHBI JIJIsl 3TOTO Mporecca?

Kak ocymecTtBisercs mpouecc BbAECICHUS U OYHCTKM  (EPMEHTOB, TOIYy4aeMbIX
ouorexHonoruueckuM Meronom? Kak ocymectBusercs mnpouecc  guubrtpanmu?  Kak
OCYILIECTBISIETCSl Tpolecc Ae3uHTerpanuu Ounomacchl? Kakue Xxpomarorpapuueckue MeTOmbl
npuMeHstoTcs 11 PppakiumonupoBanus? Ocodennoctu ahGurHONU XpoMarorpadum.

UYro Takoe nmmobOmimzanusa? Kakue metoasl ummoounuzanuu GpepmeHToB Bbl 3HaeTe? Kakue
MaTepuagbl UCHONB3YIOTCA Ui afcopouuu depmeHTOoB? B uem 3akioyaercss 3TOT METOJ
ummobmnu3aun  pepmentoB? Kak ocymiecTBisercs MeToA HUMMOOMIM3alUM (PEepMEHTOB ¢
IIOMOIIBI0 KOBAJIEHTHRIX CBs3ei? KakoBbI 0COOEHHOCTH maHHOrO Meroma? B uem 3aximrouaercs
METaJJIOXENAaTHBIN METOA UMMOOUWIIN3ALIUY U METO/ BKIIIOUEHHS (EpMEHTOB B Iellb?

Hcnonp30BaHne MUKPOKAIICYJT M JIUIIOCOM JJIS TOJTy4eHUs! (JepMEHTHBIX MpenapaTos.

MMMOOHIN3UPOBAaHHBIE PACTUTENbHBIE KIETKH.

Homenxknarypa HekoTopbix ¢pepmeHTHbIX JIII.

Onummure TEXHOJIOTHIO MOIYYeHUS TEPPUIUTHHA U CTPENTOKUHA3ZBI.

TECTOBBIE 3AJAHMS JIJISI BXOJHI'OI'O KOHTPO.ISI 3SHAHU.
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Peryaupyer npouecc nuieBapeHus:
A o-amunaza
b opaza
B crpenronekasa
Bepno su yrBep:kaenue: «lloqmakpuwiaMuaHblii rejib He 00J1a1aeT MOHHO-00MEHHBIMM
cBoiicTBamMu, mo3ToMy npu ummooOmauzanuu pH - npoduiab akTuBHOCTH (pepMeHTa He
U3MEHSIeTCS»:
A Bepuo b
Hesepno
B npouecce BblieIeHUs U3 KYJIbTYPaJibHO cpelbl (PepPMEHTOB U UX OUYMCTKH He
HCIIO0JIB3YeTCs:
A 3KCTpakius
b copbumonnsie mpouecco B
OcaX<ZIcHHE (BbICAJIMBAHUE)
I" meperonka ¢ BOASIHBIM ITapOM
@epMeHT J1ura3a, HCIoJb3yeMblil B TeHeTHYECKOl HHKCHePUM:
A CKperuisieT BEKTOp ¢ 000JI0YKON KIETKH X03IMHA
b xaTanu3upyer BKIIOYEHHE BEKTOPA B XPOMOCOMY KJIETOK XO3SMHA
KaTaJu3upyeT KOBAJIEHTHOE CBsI3bIBaHME yrieBoiHO — (hocdopnoii nenu JJHK — rena ¢ JTHK —
BekTopa " kaTanu3upyer 3aMbIKaHUE TIENITUIHBIX MOCTUKOB B MENTHIOTIMKAHE KJIETOUHON
CTEHKH
5. Heasimu nMMOOMiIn3anuu pepMeHTOB B OMOTEXHOJIOTHYeCKOH NIPOU3BOACTBE SABJISIOTCS:
A TIOBBILIICHNE YAETHHON aKTUBHOCTH
b noBeimenne crabuibHOCTH
pacipenue cyocTpaTHOTO CIIEKTpa
I MHOrOKpaTHOE MCTOJIB30BAHKE
IIpoTnBOONYX0JIEBLIM (PEPMEHTHBIM NMPENapaToOM ABJISIETCS:
a) acmaparuHasa 0)
CTENITOKWHA32 B)
MIEHUIIITMHA3A T)
YpOKHHAa3a
JlakTo3a noj aeiicTBHEM JIaKTa3bl paculenJisiercs ¢ 00pa3oBaHHeM:
a) IIIOKO3bI U (PPYKTO3HI O)
TJIFOKO3BI U TaJIaKTO3bI B)
JIBYX MOJIEKYJI Caxapo3bl T)
JBYX MOJEKYN (PYKTO3BI
MepMeHT J1aKTa3a OTHOCUTCH K KJaccy:
a) mumas
0) Tpancdepas
B) U30Mepa3
I') THpOJIa3

PA3EOP CUTYALIUOHHOM 3AIAUU HA 3AHATHMH.
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3agaya. HecMoTpss Ha TO, YTO B OCHOBE COBPEMEHHON WHXXEHEPHOW 3H3UMOJIOTHH JIEKUT
IIpUMEHEHHE (PEPMEHTOB U (PEPMEHTHBIX CUCTEM, TEXHOJIOTMYECKOE UCIIOIb30BaHNE (DEPMEHTOB
MMEEeT BIIOJIHE KOHKPETHbIE OrpaHMYEHMs: JIAOMJIBHOCTh (DEPMEHTOB, TOPOTOBU3HA M OOJIbLIAs
TPYJOEMKOCTb IPU UX OYUCTKE, OMHOKPATHOCTh MX MCIIOJIb30BaHMSA, B PsJE CIIy4acB HAJIA4YUE
Ko(pepMEeHTOB.

[IpoananuzupyiiTe cUTyaluo ¢ 000CHOBAaHUEM:
IMyTEeU NPEOAOJICHUA OTUX OTPAHUYCHNU,
COITIOCTaBJICHUA q)yHKL[I/II/I 0H000BEKTA C TEXHOJIOIMUECKOM onepauneﬁ;
TIOHATHA «CUCTEMA, OTKPLITAas JId YCIIOKHECHUSA».

CAMOCTOSITEJBHAS PABOTA. PEHIEHUE CUTYAILIMOHHOM 3ATAYM.

3agaua. Kakve nBa OCHOBHBIX MeToaa mMmoOmnu3amuu QgepmentoB Bel 3Haere? Kakue nsa
OCHOBHBIX cIIoco0a Jisi UMMOOMIIN3auy (PepMEHTOB B rejie BaM U3BECTHHI? B ueM 3akimrodaercs
MPUHIIAIT UMMOOWIH3aA (EPMEHTOB C HCIIOJIb30BaHHEM MeMOpaH? MUKpOKAICylIupOBaHHUE.
BxiroueHrne B BOJIOKHA M BKJIIOUEHHE B JIMIIOCOMBI. MeToa MMMOOWIM3aluu (PepMEHTOB ¢
MCIOJIB30BAHUE CUCTEM JIBYX(a3HOTO THUIA. METOAbl XUMUYECKOH MMMOOMIIN3ALINH, OTIINYHS OT
¢buznveckoit ”MMOOMITH3aLINY.

TECTOBBIE 3AJAHUSA JJISI UCXOJISIIETO KOHTPOJIS 3SHAHUIA.
depMeHT aMuUJIa3y A5 POU3BOJACTBEHHBIX MPOLECCOB MOJIYYAIOT U3 KYJIbTYPbI:
a) Aspergillus niger
0) Bacillus subtilli B)
Bacillus coagulans
r) Arthrobacter simplex
depMeHT aMHUJIOTIIOKO3H/AAa3Yy, OCYIIeCTBIISIONUIA THAPOJIN3 0JIMT0CAXaPH/I0B 10
[JIIOKO03bI, 17151 IPOU3BOACTBEHHBIX MPOLECCOB MOJIYYaI0T U3 KYJbTYpPbI:
a) Aspergillus niger
6) Bacillus subtilli B)
Bacillus coagulans
r) Arthrobacter simplex
MyabTH(pepMeHTHBI KOMILIEKC — 3T0:
a) KOMILJIEKC (pepMEHTHBIX OEJIKOB, BbIJICIAEMBIN U3 KJIETKHU yTEM SKCTPAKIMU U
ocaxkJieHHs! 0) KOMIUIEKC (PepMEHTOB KJIETOUHOM MeMOpaHbl B) KOMILIEKC 3K30- U
SHJIOTIPOTEA3
I') KOMILUIEKC (PepMEHTOB, KaTATU3UPYIOIUX CUHTE3 IEPBUYHOTO WJIM BTOPUYHOTO METa00IUTa
JInzonmanaza npuMeHsieTcst UIs:
a) yIy4llleHus Mpoliecca MUIeBapeHus
0) OYHCTKHU paH OT THOMHO-HEKPOTHUECKUX
Macc B) JIEYEHUs TPOMOO30B I') CHATHUS
aHa(pUIAKTHYECKOTO IIOKa
MeToabl ”MMOOMJIN3ALUN:
a) BHYTPUKJIETOYHBIC
0) hU3UKO-XUMHUYECKHE
B) (pepMEHTATHUBHBIC
I') XUMUYECKHE
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IIpenaparbl NpOTEOIUTHYECKUX PEPMEHTOB:
a) TEpPWIHTHH O) COJIM3UM B) CTPENITOIHA3A

I') acaparmuHasa
MennunITMHAA32 NPUMEHSETCH € HeJIbI0:
a) JICYCHUH JICHKeMHUH
0) JIn3Kca HEKPOTUYECKUX MACC B TKAHU
B) CHATHUS aHA(DMUIAKTHYECKOTO IIIOKa
T') JICUCHUS TUIICPYPEKUMUHN

3ansaTue Ne 15.
TEMA 3AHATUS: «Ilpenapatsl Hopmoduiopsl. [Ipon3BoacTBo NpoOHOTHKOB
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YUEBHAS HEJIb 3AHATUS: cryneHTh ODKHBI W3YYUTh OMOTEXHOJIOTHIO IpernapaToB
HOPMOQIOPBI, TPOOMOTUKOB, TPEOMOTHKOB, WX HOMEHKIATypy, a TakkKe U3Yy4UuTh
OMOTEeXHOJIOTHYECKHEe MeTO bl TIoTy4eHus JIC u3 pacTeHwHid.

SHAYNUMOCTb: 0OJBIIIOE  KOJIMYECTBO  NpemaparoB  HOPMOQUIOPHI  IMOJIyYaroT
OMOTEXHOJIOTMYECKUMU MeTojfaMu. Ha cerogHsmHuil JeHb JaHHbIE TEXHOJOTUHU SBISIOTCA
MEPCIEKTUBHBIMA U SKOHOMHYHBIMHM, B CBA3M C 4eM OyAylIMid MNpPOBU30P JOJDKEH 3HATh
OMOTEXHOJIOTMUECKUN MPOLECC MOTYYSHHs TaHHBIX IPerapaTos.

JIC, mosiyueHHblE Ha OCHOBE KAJIyCHBIX M CYCIIEH3MOHHBIX KYJIBTYP PaCTUTEJIbHBIX KIETOK,
IIMPOKO HCIIOJIB3YIOTCS B KIIMHUYECKOW MpakTuke. 3HaHue onorexHonoruu JIC pacTUTENbHOTO
MIPOUCXOXKACHUSI HEOOXOIUMBI OYAYIIEMY CIEHUATUCTY AJs apryMEHTHUPOBAHHOIO criocofa ux
IIOJIyYEHUS, a TAKXKE JJI y4acTUs B IIOJyYEHUH BbICOKOKAYECTBEHHOI'O TOTOBOI'O ITPOJYKTA.

HNPOJOJIKUTEJIBHOCTD 3AHATHUSA (B akageMuveckux yacax) — 4.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIJIAH NPOBEJAEHUSA 3AHATUSA U BIOJOKET YYEBHOI'O BPEMEHMU:
OpraHu3anoOHHbIA MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MuUH.
Ompoc, nuckyccus, pa3dop CUTyallMOHHOM 3a1a4d Ha 3aHATHU 65 MUH.
[lepepriB 10 muH.
Ompoc, nuckyccus, CaMOCTOSITENIbHOE PEIICHUE CUTYallMOHHOM 3a1auu 65 MUH.
TecToBBI KOHTPOJIb HCXOAHOTO YPOBHS 3HAHUS 15 MuH.
[TogBeneHue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHITHIO 5 MUH.

METOJAUYECKHUE YKA3AHUSA K ITIPOBEJAEHUIO 3AHSTUA:
KonTpoabHbie Bonpocsi:

[TonsTHs: MPOOUOTHKU. CUMOMO3, CUMOMOHTHI.

Coneprxanre MUKpO(DIOPHI KMIIEYHUKA YeTIOBEKa.

JlakTo- u OudurodaxkTepun.

Juc6axTepros. [IpuurHbI BOSHUKHOBEHHUS, PO(PUITAKTHKA U JICUCHHUE.

[Tpon3BoCTBO MpenapaToB HOPMOQIIOPHI.
6.YacTHast TEXHOJIOTHS MPETIapaToB HOPMOQIIOPHI.

Homenknarypa mnpenapatoB HOpModIopsl: OakTUCYOTHH, OH(pUIYMOAKTEpHUH B MOPOIIKE,
oudukon cyxoi, 6udumuz, 6uuIOHT cyxoi, OMOBECTHH, JTAKTOOAKTEPUH B MOPOILIKE, AlUIION
CYXOH, JIMHEKC, KOJIMOAKTepUH CYXOH, CHopoOakTepuH cyxoil, sHTepon 250, KOHIEHTpAaT
«Hapuns», npeOnoTHKH.

KynbTypa n301MpOBaHHBIX KJIETOK, TKAHEH U OPraHOB PACTECHUH.

Oco6eHHOCTH KYJIbTUBHUPOBAHUS N30JUPOBAHHBIX KIETOK M TKaHEH pacTeHUi.

MeTob!l KyJIbTUBUPOBAHUS U30JIMPOBAHHBIX KJIETOK U TKAHEH.

KynbTypa pacTuTenbHBIX KJIETOK Kak UCTOYHUK JIB.

TECTOBBIE 3AJAHUA BXOJSIIETO KOHTPOJIS 3HAHUIA.
IIpedGnoTuxm 310!
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a) )KUBBIC OCJTA0JIEHHBIC IITAMMBI HOPMAJILHONH MUKPOMIIOPHI KAIIIEYHUKA
0) 9TO MUIIEBBIC BEMIECTBA, KOTOPBIC MUTAIOT MOJIE3HBIE MUKPOOPTAHU3MBI M CIIOCOOCTBYIOT HX
Pa3BHUTHUIO
B) KOMIUIEKC >KHBBIX MHKPOOPTaHM3MOB Pa3HBIX BHUJOB M BEIIECTBA, CTUMYIHPYIOIINE UX
KOJIOHU3HPYIOIIYIO CIIOCOOHOCTH ¥ Pa3MHOKECHUE
K nmo/1MKOMIOHEHTHBIM IPOOHOTHKAM OTHOCHTCSH:
A) oubuaymOakTeprH
b) 6udunak B)
oupudopm
MuKpoOprannu3mMbl, MCIOJIb3yeMble 1JIs1 CO3AaAHUSA 3YyOMOTHKOB, J0JIKHBI 00J12/1aTh:
A) yCTOHYUBOCTBIO K aHTHOMOTHUKAM
b) anTaroHucT4YECKO aKTUBHOCTHIO
B) anresuBusiMu cBoiictBamu ')
JOCTaTOYHOM CKOPOCTBIO POCTa
K npenaparam npoGHOTHKOB, He COAEPKAMMX JAKTOOAKTEPUH, OTHOCST:
a) ractpodapm
0) oudmms
B) JIMHEKC
T') JaKTOOAKTEPUH CyXOi
PocT 01HOro MUKpoOOpranu3Ma noaaBJjsieTcsi B IPUCYTCTBUH IPYroro — 371o:
a) HeUTpaau3m 0)
aMEeHCaJIu3M B)
KOMMEHCAJIU3M T)
cUMOH03
JTaJIOH oTBeTa: O
MexaHu3MBbI MyTyaJIu3ma:
a) 0OMEeH MUTATEeNbHBIMH BEIIECTBAMU
0) CUHTE3 TOKCHYECKUX BEIIECTB
B) TIOTJIOIICHHE HE3aMEHHUMBIX MTUTATEIBHBIX BEIIECTB
T) ceKperus GepMEeHTOB, pa3pyLIAOIINX MOIUMEPHI KJIETOYHON CTEHKU
CocTosiHuEe CHCTEMbI, KOI/1a HU OJJHH W3 OPraHU3MOB He 0Ka3bIBAET BJMSHHUS HA CKOPOCTh
pocCTa IPYroro MUKpOOpPraHnu3Ma, Ha3bIBaeTcsl:
a) HeHTpanu3m 0)
MYTYaJH3M B)
KOMMEHCAJIU3M T)
aMeHCalTu3M
Bacillus BxoauT B cocTaB npenapara:
a) ®nonusuH bC
6) Hopmodop
B) DHTEpPOI
r) buduxon
CuMOHOTHKH 3TO:
a) )KUBBIE OCJIA0JICHHBIE IITAMMBI HOPMaIbHOW MUKPOQIOPHI KUIIIEUHUKA
0) TO MHUIIEBBIC BEIIECTBA, KOTOPBIC MTUTAIOT TOJIE3HBIC MUKPOOPTAHU3MEI M CITOCOOCTBYIOT
WX Pa3BUTHIO
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B) KOMIUIEKC J>XHMBBIX MHKPOOPTAaHM3MOB Da3HbIX BHJIOB W BEIIECTBA, CTUMYJIUPYIOIIHE HX
KOJIOHU3HPYIOIYIO CLIOCOOHOCTh M pa3MHOKEHHE

PA3EOP CUTYALIUOHHOM 3AIAUY HA 3AHATHMN.

3agaua 1. IIpeiokuTe NOCETUTENIO aNTEeKW JIEKapCTBEHHBIE TIIperapaTtbl Ha OCHOBE
NpOOMOTHKOB M MPEOMOTUKOB, MMPUEM KOTOPHIX MOXXHO COBMEIIATh C MPUEMOM HEepOPaIbHBIX
MpernapaToB aHTHONOTHUKOB.

CAMOCTOATEJBHASA PABOTA. PEHHEHUE CUTYALIMOHHBIX 3AJTAY.

3agaua 1. ®akropsl, BbibBatouie Hapymenus JKKT. IlpencraButenu pe3ueHTHOU
mukpodioper  XKKT demoBeka. Kto mpeobGnagaer? IIpuHIMIBI TPOOHOTHKOTEPAITHH.
Omnepenenenue. Yto npencrasiser npenapaTt Xwiak-gpopre? SBnsercs 11 oH MpoOUOTHKOM?

3agaua 2. TexHonoruss MpoOM3BOACTBA MpenaparoB OMGUAO- W JAKTOOAKTEPUH aHAJIOTWYHA
TEXHOJIOTHU KOJIMOaKTepuHa. Pa3muuusi OTHOCATCSA K COCTaBY MUTATEIBHBIX CPEA M YCIOBUSIM
KYJIbTUBHPOBAHUS B COOTBETCTBHH C (PU3HOJIOTMUECKUMH OCOOEHHOCTAMU OaKTepUH.

Kakumu nipenmyriiectBamu 001aga0T 0uduao - U JaKToOAKTEpUH JIJIsl POU3BOICTBA U
MPUMEHEHHS B KA4eCTBE JICKAPCTBEHHBIX IPENapaTroB IO CPaBHCHHUIO C KHIICYHON
HAJIOYKOI?

Kakue craguu npucyTCTBYIOT B TEXHOJIOTHYECKOM IMPOLIECCe MPOM3BOACTBA MPENapaToB
IPOOUOTUKOB?
0 KAaKHM IIOKa3aTCIsIM HpOBOHﬂT KOHTpOJ'Ib TOTOBOI'O HeKapCTBeHHOFO HpenapaTa

Bifidobacterium bifidum?

Kakoii crioco® npou3BoCTBEHHOTO KyJILTPIBPIgOBaHI/IH B OHOpeakTope MpearnouTUTeNIbHee
11 HAKOTIIEHUsI GMOMAacChl MOJIOYHOKHCIIBIX OaKTepuil.

[1o kakuM noKa3aTeNsiM OCYILECTBISIOT KOHTPOJIb JIEKAPCTBEHHOIO IIpenapara
«JlakToOaKkTepun»?

TECTOBBIE 3ATAHUS JJISI UCXOAAIMIETO KOHTPOJIA 3HAHU.
MuKpoopranu3mMsl, ¢ KOTOPbIMH Y€JI0BEK BCTPe4aeTcsi B TEYCHUH KU3HU

A) TpaH3UTOpHBIE, HE CIIOCOOHBIE K JUTUTEIbHOMY IPEObIBAaHUIO B

opranusme b) npuHocsIie HeCOMHEHHYIO M0J1b3Yy B) ycioBHO-naToreHHbIE

I') Bo30ynuTenu nHpEeKIMOHHBIX 3a001eBaHMM
K nonoxurtesbHbIM GyHKIHSAM HOPMOG]IOPHI KUIIEYHHKA YeJI0BeKa OTHOCHTCS BCe,
Kpome:
A) M&XMHUKPOOHOTO aHTOTOHM3MAa U aKTHUBAIlUM UMYHHOM CHCTEMBbI
b) cunTeTnueckoil u neTokcukaonHoi B) ooMeHHoi

I') KoHIIEHTpUPOBAHUS U 3aJIEPKKU B OPraHU3Me KCEHOOMOTHKOB
K nprunHam, BbI3bIBAIOIIMM JUCOAKTEPHO3, OTHOCATCS:
A) UCnoNIb30BaHKE B PAllMOHE MUILEBBIX BOJIOKOH

b) uMMyHHbIE HapyIIEHUs, COMaTHUYeCKHEe U HH(EKINOHHBIE O0JIEe3HN
B) Hapymienrue nuTaHus 1 MEIMKaMEHTO3HOE BO3/IeHicTBUE
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I') ucrosb30BaHue B MUIILY MOJIOYHOKHCIIBIX MUKPOOPTaHU3MOB
st npenapaTtoB HOPMOGQIOpBI 00IIMM SIBJISIETCS:

A) cnioco0 usrotoiieHus b) mapeHTepanbHbIN Crocoo

BBeJIeHUA B) yciioBus mpou3BocTBa

I') Guonoruveckasi aKTHBHOCTh

JInopuibHas cymka — 3102
A) cymika U3 3aMOPOKEHHOT'O COCTOSIHUS T0J] BAKYMOM
b) cymka npu armoceprom nasiaeHuu B) cymika ¢
MTOMOLIBIO a7ICOPOEHTOB

Yro He aBaserca BAlom:
A) budpunym — mynsTr 2 b)
Hopmocnextpym B)
Hopmodnopun-JI I') Xanaxk-
dopte

K nMM00OMIM30BAHHBIM HA COPOEHTE MPOOMOTUKAM OTHOCHT:
A) xunarua b) 6unodiop sxumkwii

B) 6udpunymbaxTepun dopre
I') budunaxr

151 npou3BoACTBA JAKTO0AKTEPHHA PUMEHSIOT IITAMM:
A) Lactobacterium acidophilus
B)Lactobacillus plantarum
JIMTEPATYPA JUISAA IOATI'OTOBKHU K 3AHATUIO TIPEINIOJABATEJISIM:
OcHoBHas:

buotexnonorus. }0.0. Ca3bikun, C.H. Opexos, .. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

®dapmareBTHUECKasi OMOTEXHOJIOTHS: YueOHOoe TocoOue /Ui CTY/IEHTOB BBICIIUX Y4. 3aBEACHUM
[Mpumen T.I1., Yyganun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-Ha-/[oHy
®enuke Tomck MzmarensctBo HTJI  Cubupckuit  ['ocymapcTBeHHBIM — MeTUIIMHCKHUN
VYuusepcurer, 2006. — 251 c.

dapmarieBTHUECKass OMOTEXHOJIOTHS: PYK. K IPAKT. 3aHATUAM: y4el. mocodue / C.H. Opexos ;
mox pen. B.A. BeikoBa, A.B. katimmaCcKOT0. — M.: [DOTAP-Memua, 2009. — C. 123-142.
4.®apmarieBTHyecKast OMOTEXHOJIOTUS: PYKOBOJICTBO K IMIPAKTHUUYECKUM 3aHATHAM: yuebd. mocodue
/. 2-e w3x., nepepad. u qon. C.H. OpexoB M.: TDOTAP- Meaua, 2015. — 432 c.
JononHuTenbHas:

TepMuHonornueckuit cioBapb 1o OMOTEXHOJIOTUN

buonorus: yue6.mocobue / I'.I'. YeObiieB ; — M. : TDOTAP-Menua, 2010. —416 c.

Mukpo6uoIiorus, BAPYCOJIOTHS U UMMYHOJIOTHS: PYK. K J1a0. 3aHATusAM: yue. mocodbue / B.C.
CooiiuakoBa; — M. : I[DOTAP-Meauna, 2012. — 320 c.

MuxkpoOuosnorus: yueOHUK i cTyaeHToB (apmaneBTuuecknx BY3os / A.A. BopoObes u ap.;
— M.: «Menmunmna», 2003. — 336 c.

3ansaTue Ne 16.
TEMA 3AHSATHUS: «buonpenaparsl paCTHTEIbHOI0 IPOMCXO0MKICHUS»
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YUEBHAS HEJIb 3AHATHUSA: cTtyneHTsl JOJDKHBI M3YyYHUTh OMOTEXHOJOTHYECKHE METOIIBI
nonydenus JIC u3 pacrenuil.

3HAYUMOCTD: JIC, nonydeHHble Ha OCHOBE KAJUIyCHBIX U CYCIIEH3HMOHHBIX KYJIBTYP
pPAaCTHTENBHBIX  KIETOK, MIMPOKO HCIIOJIB3YIOTCS B KIMHUYECKOW NpaKTHKE. 3HaHUE
o6uotexHonoruu JIC pacTUTEIBHOTO MPOUCXOKICHUS HEOOXO0AUMBI OyIyIIeMy CHEIHUATHUCTY IS
apryMEHTHPOBAaHHOTO cHoco0a UX TNOJYyYeHHs, a TakkKe I YydJacTUs B IIOJyYCHUH
BBICOKOKAQ4E€CTBEHHOT'O TOTOBOTO MPOIYKTA.

HNPOJOJIKUTEJIBHOCTD 3AHATHUSA (B akageMuveckux yacax) — 4.
MECTO ITPOBEJAEHUS 3AHATHUSA: 527 aynuropus, 2 Kopiyc.

IIVTAH ITPOBEJAEHUSA 3AHATUA U BIOJVKET YYEBHOI'O BPEMEHMU:
OpraHu3anoOHHbIA MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Ompoc, nuckyccus, pa30op CUTyallMOHHOM 3a7a4u Ha 3aHSATUU 65 MUH.
[TepepriB 10 MuH.
Ompoc, nuckyccus, CaMOCTOSITENIBHOE PEIICHHE CUTYallMOHHOM 3a1a4u 65 MUH.
TecToBbI KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMS 15 MUH.
[TogBeneHue UTOroB 3aHATHSA, 3aJaHUE K CIEAYIOIIEMY 3aHIATHIO 5 MUH.

METOAUYECKUE YKA3ZAHUSA K ITPOBEJEHUIO 3AHATHUA:
KoHTpoJibHbIE BOIPOCHI:
KynbTypa n301MpoBaHHBIX KJIETOK, TKAHEW U OPTaHOB PACTEHHIA.
Oco0eHHOCTH KYJIbTUBUPOBAHUS U30JUPOBAHHBIX KJIETOK U TKaHEH pacTeHUH.
Meroas! KyJIbTUBUPOBAaHUS U30JUPOBAHHBIX KJIETOK U TKAHEH.
KyneTypa pacTUTENBHBIX KJIETOK KaK UCTOYHHK JIB.

TECTOBBIE 3ATJAHUA BXOJSIIETO KOHTPOJIS 3HAHUIA.
HNuaykropamu peajiM3alii TOTUNOTEHTHOCTH KJIETOK M TKaHel pacTeHUil ABJISIIOTCS:
a) YO-o6nyueHue
0) BUTAaMUHBI B)
aAMHMHOKHCIIOTHI I)
(UTOrOpMOHBI
IKCILVIAHT — 3TO:
a) N30JIMPOBAaHHbBIE U3 PacTEHUH (pparMeHTHl TKaHU
0) ¢parMeHThI Kajutyca A CyOKyIbTHBUPOBAHUS
B) 4acCTh CyCIIEH3HOHHOMN KYJIbTYPBI [UIsl CYOKYJIbTUBHPOBAHUS T')
KyJIbTYpa, BOSHUKAIOIIAs U3 OHOM KIETKH
Tun nuranus KyJabTypbl TKaAHel pacTeHuil:
a) ayKCOTpO(HBIN
0) xemoreTepoTpoQHbII
B) (O0TOABTOTPO(DHBII

I') XeMOJUTOTPODHBIN
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N3 KyJbTYpbI KAKOH KJIETKH BbIACJAT NIUKOHUH:
a) BopoOeiinuka
KpacHOKopHeBoro 0) Tabaka
KypuUTEeIbHOTO B) JKEHBIIEHS T)
Ponuonsl po3oBoit
N3 KyJbTYpbl KAKOH KJIETKH BbIAEJAIOT YOMXUHOH:
a) BopoOeitnuka
KpacHokopHeBoro 0) Tabaka
KypuTenbHOTO B) JKEHBIICHS T)
Ponuonsl po3oBoit
N3 kyJbTYpbI KAKOH KJIETKH BbIACJAKT CHHTE3 MAHAKCO3U/I0B:
a) Bopobeiinnka KpaCHOKOPHEBOTO
0) TabGaka KypuUTEIBLHOTO
B) XKenbiiens
r) Poauonst po3oBoit

PA3BOP CUTYAIIMOHHOM 3ATAYM HA 3AHSITHU.

3agaua 1. buorexHonornueckue metoas! nomydeHus JIC Ha ocHOBE KyJIbTyp KIETOK PacTEHHMA
UMEIOT ILIUPOKOE PACIpPOCTPAHEHUE, MOCKOIbKY IO CpPaBHEHHUIO C IMOJyueHHeM OuomMacc
PaCTUTENBHBIX KYIBTYP U3 AUKOH MPUPOJIBI WIIH C IJIAHTAIIUH STH METO/Ibl OTIIMYAIOTCS BHICOKOM
peHTa0eIbHOCThI0,  DKOJOTHYHOCTHIO, HE3aBHUCHUMOCTBIO OT reorpapum u  KiIuMmaTa
MIPOU3pACTaHMs TOTO UM UHOTO PACTEHHS, a TAK)Ke 00ECIIEYUBAIOT BHICOKOE KA4eCTBO IEJIEBOTO
NPOAYKTa, CTa0MIBHOCTH TPOW3BOACTBA M  BO3MOXKHOCTH  YIPABICHHS  IPOIECCAMH
(aBTOMaTu3anuio). Bce BplllenepeyrcIeHHOE YKa3blBA€T HA BBICOKYIO MEPCIEKTHBHOCTH
JaTbHEUIIEero pa3BUTHS JAHHBIX METOIOB. AHAIM3HUPYS NaHHYIO CUTYAIHIO:

MPEICTaBbTE  TEXHOJOTMH  TONYYEHHUS  JICKApCTBEHHBIX  MPENapaToB  PacTUTEILHOTO
MPOUCXOXKACHUS C KOHKPETHBIMH TpHUMepamMH, oOpaiias BHHMMaHHE Ha clHeuuduky
PaCTUTENBHBIX KIETOK, (Da3bl poCTa, MHUTATENbHBIE CPEAbl, YCIOBHS (DepMEHTAIIMH U THUIIBI
OMOpPEaKTOpOB;

COIOCTaBbTE CTAOMIBHOCTH MPOIIecca MO BHIXOY BTOPUYHBIX META0OIUTOB C
g hepeHIIMPOBKOI KIETOK U CO CTaauel KylbTUBUpOoBaHHUs ((ha3bl pOCTa KIETOK);

MIPEUIOKUTE METOJ MCIIONIb30BaHUs ()EPMEHTOB JUIS TPEBPALICHUS TUTUTOKCHHA B JUTOKCHH
(mocneaHU MEHEe TOKCHYEH M MO3TOMY €ro NPUMEHSIOT B KaueCTBE CEep/AEYHOro mpemnapara -
KapACHOINA).

CAMOCTOATEJIBHASA PABOTA. PEHHIEHUE CUTYAIIMOHHBIX 3ATAY.
3agaua 1. KynbTyphl KJIETOK U TKaHEH U1 MacCOBOTO Pa3MHOXKEHHUS PACTEHUN U 0370POBIICHUS
IIOCaJ0YHOT0 MaTepHalia, B TOM YUCIIE JICKAPCTBEHHBIX PACTCHUH, HAIIIA IIMPOKOE IPUMEHEHHE
B PACTEHUEBOJICTBE.

C kaxoii 11eNbIo NPYU BhIpAIIMBAaHUY KAJTTYyCHOM TKaHH MPOBOJAT IACCUPOBAHNE WIIH
CYOKyJIbTUBHpPOBAHUE?

[TonsiTre u cymHOCTh AUGGepeHInali MEPUCTEMATHYECKON KIIETKH.

Moxer 11 y pacTeHuit mpouecc AuddepeHranu ObITh 0OPaTUMBIM, IPU KAKUX YCIOBUAX

3agauya 2. KynpTUBUpYyEMBbIE KIETKM BBICHIMX PACTEHUN MOTYT paccMaTpuUBaTbcs Kak 83



TUIUYHBIE MUKPOOOBEKTH. B OCHOBE KyNbTHBHUPOBAHUS PACTUTENBHBIX KIETOK JICKHT
CBOWCTBO, Oyarofapsi KOTOPOMY COMAaTHYeCKHE KJIETKM pAcTeHUS CHOCOOHBI IOJHOCTBIO
peann30BaTh HACIEACTBEHHYIO HH(POPMALIUIO, TO €CTh 00ECIIEUUTh Pa3BUTHE BCETO PACTEHMUS.
Kaxoe Ha3BaHMe HOCUT JaHHOE CBOMCTBO PACTUTENBHBIX KJIETOK?
Kaxue nukibl pa3BUTHS IPOXOIUT KaJTyCHAsl KJIETKA 3a BECh IIEPHOJ] CBOEH
xu3HenesTenpHocTH? KpuBas pocrta u (haszbl pocTa KaJuTyCHOM TKaHH.
IIpoTomact - 3T0 KieTKa, JuiieHHast 000s104kd. CriocoOHa Jin OHa K
neIeHuro?
IIpy mosiyueHHMH KaJUIyCHBIX KYJIbTYp CHaudaja TIOTOBAT MajleHbKHE (2— 4 MM) KyCOYKH
pacTUTENIbHOW TKaHW, HE YTPaTUBIIME CIOCOOHOCTh K penpoaykuuu. VX Ha3BaHue. DTaribl
MOJTy4YEeHHUs IEPBUYHOTO KaJuTyca.

3anaua 3. KyabpTypsl KI€TOK M TKaHEH JUISI MACCOBOTO Pa3MHOXKEHHSI PACTCHUH M 0310POBJICHUS
M0CaI0YHOT0 MaTepHaja, B TOM YHCIIE JIEKapCTBEHHBIX PACTCHUH, HAIIUTH IINPOKOE IPUMEHEHNE
B PaCTEHHEBO/ICTBE.

Kakoii Meroq mo3BOJNSET OT OJHOM MEpPHCTEMBI MOJIYYUTh (pereHepHpoBaTh) IOCTATOUYHO
OONIBIIOE KOJNMYECTBO HOBBIX pacTeHWHd, B TOM 4YHCI€ M B KyabType in vitro? s
OCYIIECTBJICHUS JAHHOTO MeToja Oosiee moaxomar ciabonudepeHnpoBaHHbIE HIH BBICOKO
Qg QepeHIMPOBaHHBIC TKAHH

pactenus?

Kannycnas TkaHb, onpenesneHne, 0MoI0rn4ecKkas posb.

B kagecTBe 4ero npu KyJbTHBHPOBAHUU PACTUTENBHBIX KIETOK HCIIONB3YIOT 2,4-
IUXJI0p(EeHOKCHYKCyCHYI0 KucnoTy (2,4-/1), anbpa-nadruiaykcycnyro kuciaory (HYK)?

Kakumu B 3aBUCHMOCTH OT IPOMCXOXKACHUS M YCIOBHIA BBIPAIIMBAHUS KAJUTYyCHBIE TKaHU
OBIBAIOT I10 CTETIEHH IUIOTHOCTH?

TECTOBBIE 3ATAHUSI J1JISI HCXOJISIIETO KOHTPOJISI 3HAHU.
OnTumMajbHbIe YCJIOBHS KYJbTHBHPOBAHMUS N30JIMPOBAHHBIX TKAHEH M KJIETOK PaCTeHUIl:
A)t=10- 15 °C, otHOCUTENbHAs BIAXXHOCTH Bo3ayxa 30 — 40 %.
Bb) t=25-27 °C, Bnaxuocts 60 -70 %.
B) t=35—40 °C, Bnaxsnocts 80 -90 %.
«IoJIbIe» MPOTOMJIACTHI — ITO:
A) KanmycHas KyJlbTypa.
b) xneTouyHas cycneH3us B ®KHUAKOW MUTATENBbHOM cperie.
B) sy6akrepuii.
I') 3apoapIn.
I'u6puanl, 00pa3oBaHHbIE MPHU CAUSTHUHM MPOTOMJIACTOB PAa3HBIX MATEPUHCKHUX KJIETOK,
Ha3bIBAIOTCS:
A) rOMOKaprOHBI.
b) rerepokaproHsbi.
B) 3urotsr.
I') MmyTaHTHI.
Io1MATHIIEHTJINKO0/1b, BHOCUMBIH B CYCIIEH3HIO IIPOTOILIACTOB:
A) mpeoTBpamaeT ux CIusSHUE.
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b) criocoOcTByeT UX CIUSHUIO.
B) npenorBpariaer MUKpOOHYIO KOHTAMUHAIIHIO.
I') ucnonHseT posib KOHCEPBAHTA.
Kak nocTuraercs BbICOKasi CTA0WJILHOCTH MPOTONJIACTOB MPU XPAHEHUH B:
a) xoJonae
0) cpene ¢ mo0aBIeHUEM aHTHOKCUIAHTOB
B) TUIIEPTOHUYECKOM cpesie I)
aHa’POOHBIX YCIOBHSIX ) Cpefie
MOJTUATUIICHT HITKOJIS
JIuzouum odecrniedyuBaeT MoJy4eHue MpPoToNIacToB:
a) KJIETOK pacTeHUM
0) KJIETOK TrpruOOB
B) KJICTOK KHBOTHBIX
I') aKTHHOMUIIETOB
OTBeThI HA TECTOBBIE 3a/IaHUS:

1 2 3 4 5
B B b b B
6
A

JIMTEPATYPA JUISAA IOATI'OTOBKHU K 3AHATUIO TIPEINIOJABATEJISIM:
OcHoBHas:

buotexnonorus. }0.0. Ca3bikun, C.H. Opexos, .. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

dapmaneBTHUECKas OMOTEXHOJIOTH: YueOHoe mocoOue 11l CTYI€HTOB BBICIIMX yY. 3aBE/ICHUI
[pumen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JL.K., benosa JI.C. PocroB-Ha-/lony
@®ennkc Tomck MamarensctBo HTJI  Cubupckuit  ['ocynapcTBeHHBIH — MEIUMLMHCKUN
VYuusepcurer, 2006. — 251 c.

dapmarieBTHYECKass OMOTEXHOJOTHUS: PYK. K MPaKT. 3aHATHAM: yueO. mocodue / C.H. Opexos ;
nox pen. B.A. beikoBa, A.B. katiunackoro. — m.: [90TAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHYeCKast OMOTEXHOJIOTUS: PYKOBOJCTBO K NMPAKTHUECKUM 3aHATUAM: yuel. mocodue
/. 2-e u3n., mepepad. u mon. C.H. Opexo M.: TDOTAP- Menua, 2015. — 432 c.
JlonoJaHUTeNbHAS:

TepmuHONOrNYeCKUii c1oBaph M0 OUOTEXHOIOTUN

buonorus: yue6.mocodue / I'.I'. YeObiieB ; — M. : TDOTAP-Menua, 2010. —416 c.

MukpoOunosiorus, BUpyCoJIOTHs U UMMYHOJIOTHS: pyK. K J1a0. 3aHsaTHsAM: yueO. nmocoodue / B.C.
CooriyakoBa; — M. : I[DOTAP-Menuna, 2012. — 320 c.

MuxkpoOuosnorus: yueOHUK i cTyaeHToB hapmaneBTuuecknx BY3os / A.A. BopoObes u ap.;
— M.: «Memunmnaa», 2003. — 336 c.
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3ansaTue Ne 17.
TEMA 3AHATUSA: Moayas Ne 4 mo Temam:
«AHTHOMOTHKH. YacTHast OuoTexHo10rust aHTHOMOTHKOB. [IpennapaTsl HopModuiopbI.
IIpe6onoTuxknu. buonpenaparsl pacCTUTEIbLHOIO MPOMCXOKICHUS.

YUEBHAS HEJIb 3AHATHSA: 3akpemienne U cucreMaTu3aius 3HaHUi Y CTYAEHTOB T10
M3YYEHHBIM 32 MOJYJIb TEMaM.

MNPOAOJIKUTEJIIBHOCTD 3AHATUS (B akanemuyeckux yacax) — 4.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpItyc.

IIVTAH TPOBEJAEHU A 3AHATUA U BIOUVKET YYEBHOI'O BPEMEHMU:
Opranu3anoOHHBIM MOMEHT 5 MUH.
TecToBBIN KOHTPOJIb BXOJHOTO YPOBHS 3HaHUA 15 MuH.
Ompoc, nuckyccusi, pa3dop CUTyallMOHHOM 3a1a4d Ha 3aHATHU 65 MUH.
[lepepriB 10 muH.
Omnpoc, TucKyccusi, CaMOCTOSATEIbHOE PEILIEHUE CUTYallMOHHOM 3a1auu 65 MHUH.
TecToBbIi KOHTPOJIb UCXOIHOTO YPOBHS 3HaHMSI 15 MUH.
[TogBeneHue UTOroB 3aHATHSA, 3aJaHUE K CIEAYIOIIEMY 3aHIATUIO 5 MUH.

METOANYECKHUE YKA3AHUSA K IPOBEJEHUIO 3AHATHUA:
KoHnTpoibHbIe BOIPOCHI:

OO6mue mouaTust 00 aHTHOMOTHKaX (a/0). A/O Kak BTOPUYHBIC META0OJIUTHI.

Tumnsl cBsA3ei Mexa1y MUKPOOUOIOTHYECKUMH COOOIIIECTBAMH.

Knaccudukanum a/6. Mexanusmbl OnocuHTe3a a/0.

buorexnonorus a/6. Cxema npousBoactsa a/6 mo H.E. Eroposy. ®a3s1 nporiecca
dbepmenTanuu a/0.

MeTtoab! BBIICTICHUS] K OYUCTKH a/0.

Mexanu3msl aeiictus a/0.

AHTUOMOTUKOPE3UCTEHTHOCTD. [TyTH 60pHOBI C AHTHOMOTUKOPE3UCTEHTHOCTHIO. [10KMCK HOBBIX
IPUPOJHBIX a/0.

BrotexHonorus aHTUONOTHKOB.

YactHas TeXHOIOTHS a/0: NEHUIWIINHBI U 11€(aroCTIOpUHBI.
13.061ee nousatue o pepmeHTaXx.

OO1m1ast TeXHOJIOTHYECKask CXeMa MoJTydeHHUs] PepMEHTOB OMOTEXHOJIOTUYECKUM METO/IOM.
[TpomsbliieHHOE MosTydyeHue (PepMEHTOB.

OcHOBHbIE HalNpaBJIeHUs] MEIUIIMHCKOM sH3uMomnorun. Knaccugukamus suzumos. Yto
XapakTepHO Ui (PepMEHTATUBHON peakuuu?

B yem 3akimogaroTcs 0cOOEHHOCTH KYJIbTHBUPOBAHUS NMPOAYIIEHTOB pepmeHTOB? Kakue cpesibl
1 KaKoro COCTaBa MOTYT OBITh HCITOJI30BAHBI JIJIsl 3TOTO Mpolecca?

Kak ocymecTtBisercss mpouecc BbAECTCHUS W OYHCTKM  (EPMEHTOB, TOIY4aeMBbIX
ouorexHonornueckuM  Meronom? Kak ocymectBiasercss mnpomecc  ¢uubTpammu?  Kak
OCYILIECTBIISIETCSl Tpolecc Ae3uHTerpanuu Ouomacchl? Kakue xpomarorpaduyeckue MeTOmbl
npuMeHsroTcs 11 PppakuonupoBanusi? Ocodennoctu ahGuaHON XpoMarorpadum.
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Yro Takoe nmmobOmnu3anusa? Kakue meroasl nmmoounu3anuu GpepMeHToB Bbl 3HaeTe? Kakue
MaTepuagbl UCHONB3YIOTCA A aacopOuuu ¢depmeHToB? B yem 3akimioyaercs 3TOT METOJ
umMmoOunu3anuu ¢epmentoB? Kak ocyiiecTBisieTcss METoA HMMMOOWIM3auuud (HEepMEHTOB C
MIOMOIIIbI0 KOBAJICHTHBIX CBsizel? KakoBbl 0cOOEHHOCTH JaHHOTO MeTona? B ueMm 3akirodaeTcs
METaJJIOXENAaTHBIN METO UMMOOWIIN3ALIUY U METOJ BKIIOYEHUs (PepMEHTOB B relib?

Hcnonb30BaHre MUKPOKAICYIT U JTUIIOCOM ISl TOTY4YeHHs] JepMEHTHBIX MpPEnaparos.

MMMOOHIN3UPOBAaHHBIE PACTUTEIBHBIEC KICTKH.

Howmenknarypa HekoTopsix GpepmenTHbIx JIIT.

OnuImTe TeXHOJIOTHIO MOJTyYEHHs TEPPHIINTHHA U CTPETITOKMHA3HI.

[TonsATHS: MPOOMOTUKHU. CHMOKMO3, CAMOMOHTHI.

Coneprxanre MUKPO(IOpHI KHILICYHUKA YETOBEKa.

Jlakto- n 6uugodakTepun.

Juc6axtepuos. [IpuurHbI BOSHUKHOBEHHUS, TPO(PUIAKTHKA U JICUCHHUE.

[Tpou3BoaCTBO MpenapaToB HOPMOMIOPHI.
29.YacTHas TEXHOJIOTUS MIPEnapaToB HOPMO(IOPHL.

Homenknarypa mnpemnapatoB HopMoQuiopbl: OakTucyOTHH, OHPUAYMOAKTEpUH B MOPOIIKE,
oudukon cyxoit, oudunuz, 6upUIOHT Cyxoi, OMOBECTHH, JTAKTOOAKTEPUH B MOPOIIKE, AIUTION
CYXOH, JIMHEKC, KONUOAKTEpUH CYXOH, CIOpOOAKTEpHH Cyxoi, 3HTepon 250, KOHIEHTpaT
«Hapuns», npednoTuKH.

KynbTypa n3011MpoBaHHBIX KJIETOK, TKaHEH U OPraHOB PACTCHHIA.

Oco0eHHOCTH KYJIbTUBUPOBAHHS U30JUPOBAHHBIX KJIETOK U TKaHEH pacTEeHUM.

MeToap!l KyJIbTUBHPOBAHUS H30JIMPOBAHHBIX KJIETOK U TKAHEH.

KynbTypa pacTuTenbHbIX KIETOK Kak HCTOYHHK JIB.

3TAJIOHBI TECTOBBIX 3AJIAHUM:
Bapmnanr 1
IIpoduoTnkm 310:
A) Guonpenaparsl HOpMaTbHOW MUKPOQIIOPHI KMIIIEUHUKA,;
b) nmumessie BAJI, cocTosiiye u3 yrieBoaoB
K MOHOKOMIIOHEHTHBIM NPOOHOTHKAM OTHOCATCS:
A) oudunymbakrepuH
b) 6udunak B)
oudupopm
K no/iMKOMNOHEHTHBIM NPOOMOTHKAM OTHOCSITCS:
A) oudunymbakrepus
b) 6udunak B)
oupudopm
Mukpoopranu3mMsl, HCNOJIb3yeMble ISl CO3AaHUs JyOMOTHKOB, JOJI’KHBI 00/121aTh:
A) ycTOMUMBOCTBIO K aHTHOMOTHKAM
b) anTaroHncTHYECKOil aKTUBHOCTBIO
B) aaresusnbiMu cBoiicTBamu I')
JIOCTaTOYHOM CKOPOCTBIO POCTa
JdaureabHOCTh (B CYyTKAaX) npouecca NPou3BOACTBA JIAKTO0AKTEPUHA B aMITyJIaxX
coCTaBJIsIeT:
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A)?2
b)5
B)7
I) 42
KyJabTypbl K1€TOK M TKaHell JJeKapcTBEHHbIX PACTEHUH BIlepBble MOJTY4YeHbI:
A) B Hayaiie XX B.
b) B cepenune XX B.
B) B xone XX B.
OnTumMajibHble YCI0BHS KYJIbTUBHPOBAHUS H301MPOBAHHBIX TKAHEH M KJIETOK pacTeHMii:
A)t=10- 15 °C, otHOCUTENIbHAS BIAXXHOCTH Bo3ayxa 30 — 40 %.
b) t=25-27 °C, Bnaxuocts 60 -70 %.
B) t =35 -40 °C, Baaxunocts 80 -90 %.
«I'oJibIe» MPOTOMJIACTHI — ITO:
A) KajulycHas KyJbTypa.
b) knerouHas cycrneH3us B )KUJKOM MUTATENbHOM cpefe.
B) syGakrepuii.
I') 3apoapimy.
I'udpuasnl, o6pazoBaHHbIe NPU CAUSTHUU MPOTOMJIACTOB PA3HBIX MATEPHHCKHX KJIETOK,
Ha3bIBAIOTCA:
A) TOMOKapHOHBI.
b) rerepokapuoHsI.
B) 3urortsr.
I') MmyTaHTHI.
Iou3 THIEHTINKOJIb, BHOCUMBIH B CYCIIEH3HIO MPOTOMNJIACTOB:
A) mpenoTBpaImaeT ux CIusHUE.
b) cnocobcTByeT MX CIUSIHUIO.
B) npenorBpariaer MUKpOOHYIO KOHTaMHHALIMIO.
I') ucnonHseT posib KOHCEPBAHTA.
Jst copakuBaHus cyOcTpaTaTnpu NPOM3BOACTBE ITAHOJIA LieJiecoo0pa3Hee HCIIOb30BATh:
A) S. cerevisiae.
b) Zymomonas mobilis.
B) E. coli.
I') C. albicans.
®epoMoHBI, BHI3BIBAIOLINE HeME/AIeHHbIE MoBeeHYecKkne d(pdeKThI:
A) GpepoMOHBI — peu3epHl.
B) depomonsl — mpaiimepsl.
Muuenuii MpoayneHTa NmocJie ero oTleJeHus 0T KyJIbTYPaabHOM )KMIKOCTH NPeacTaBIseT
coboii:
A) XKUAKUE OTXOJBI.
b) TBepabie OTXOBI.
B) razoo6pazHbie OTXOIbI.
Kakue ocHOBHbIE BH/IbI MUKPOOPTraHM3MOB MPUCYTCTBYIOT B «<AKTHBHOM HJIe»:
A) pona Staphylococcus
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b) pona Pseudomonas
B) pona Streptococcus
I') pona Bacterium
IIpenapar «Phenobac» ucnob3yror:
A) aig yTUIM3alUd YTI€BOJ0POI0B
b) ans oxucnenus nonvcaxapuiaon
B) a5 0cBOOOXKIEHHS OT CUHTETUYECKUX JIETEPreHTOB.
AHTHOMOTHKH ABJISIIOTCSH:
A) nepBUYHBIMH META0OTUTAMHU
b) BropuuHbIMH MeTa0OIMTAMHI
IIponeccel He XapaKTepHbIe VI TPonogasbl cTaauu OMocuHTe3a a/0:
A) UHTEHCHBHOE HAKOILJIEHHEe OMOMAacChl MPOAyLIeHTa
b) uatencuBHOe HakoruieHue a/6 B) nHTeHCHBHOE
IIOTJIOLEHUE KUCIIOpOAa
IIpoueccnl xapakTepHble 1 HANO(MA3bI cTaauu OMOCUHTEe3a a/0:
A) UHTEHCHBHOE HAKOILJICHHMEe OMOMAacChl MPOAyIIeHTa
b) nHTeHCHBHOE HaKOTUICHHE a/0
B) unTeHcuBHOE NOMIOLIEHUE KUCI0pO/ia
Leap ctagum npeaBapuTebHON 00padOTKH KyJIbTYPAJIBHOM KMIKOCTH B IPOU3BOACTBE
AHTUOUOTHKOB:
A) 0cBOOOAUTE KYJIbTYPAIbHYIO JKHUAKOCTh OT KHUCI0poa b)
0CBOOOIUTH KYJIbTYpPaJIbHYIO RKHUJIKOCTb OT IpoLylLieHTa B)
0CBOOOJUTH KYJIbTYPAIBbHYIO )KUJIKOCTh OT OKHCIUTENEH
I') ocBOOOIUTE KyNbTYTapAbHYIO KHUAKOCTH OT a30TUCTBIX COSAMHEHUN
ABTOJIM3 MULIeJTHA NIPOAYIEHTA B IpoLecce OMOCHHTE3a AHTHOMOTHKOB XapaKTepeH sl
CTaJIN:
A) tponodassl b)
uanodassl
KJIETOYHOW CTEHKH
Perysmmpyer npouecc nuieBapeHus:
a-aMuiasa
b opasa
B crpenronekasa
22. BepHo Jn yrBep:xkaenue: «IlommakpuiaMuIHBIH rejib He 00J1a1aeT HOHHO-00MEHHbIMH
CBOIiCTBaMH, NMO3TOMY npu uMmoOmamsanuu pH - mpoduiabr akTuBHOCTH (pepmeHTa He
U3MEHACTCH»:
BepHo
b Hesepno
B npouecce Bbiies1eHUs1 U3 KYJIbTYPaJabHON cpebl JepMEHTOB M UX OYHMCTKH He
HCIIO0JIB3YeTCH:
A 3KCTpakius
b copbumonnsie mpoieccs B
ocCaxkJieHne (BbICAIMBAHUE)
I" neperonka ¢ BOASHBIM [TapOM
@epMeHT JIura3a, MCIoJib3yeMblil B TeHETHYEeCKO MHKEHePUM:
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A CKperuisieT BEKTOp ¢ 000JI0YKON KIIETKH XO03MHA
b xaTanuzupyer BKIIOYEHHE BEKTOpPA B XPOMOCOMY KIIETOK XO3SIMHA
KaTaau3upyeT KOBAICHTHOE CBSI3bIBaHKE YriieBoIHO — hocdophoii nenu JJHK — rena ¢ JIHK —
BekTopa " kaTanu3upyer 3aMbIKaHUE MENTUIHBIX MOCTUKOB B MENTHAOIIMKAHE KJIETOYHON
CTEHKHU
Heassmu uMMoOuan3anuu GgepMeHTOB B OMOTEXHOJIOTNYECKO MPOU3BOACTBE SABJISIOTCH:
A TIOBBIIICHUE YIEIbHOW AKTUBHOCTHU
b noBeimenue crabmibHOCTH B
pacmupenue cyocrpatoro cnekrpa I’
MHOI'OKPAaTHOE UCII0JIb30BaHUE
B npousBoacrse a/6 npu KyJbTUBHPOAHUM MUKPOOPTaHU3MOB UCIOJIb3YeTCs:
A) MOBEPXHOCTHOE KYJIbTUBUPOBAHUE
b) rmyOuHHOE KyThTUBHPOBAHUE
B npousBoacTBe a/6 npu KyJIbTHBUPOAHUM MUKPOOPTaHU3MOB HCIOJb3YIOTCS
NUTaTebHbIE CPe/bl:
A) TBepbIe
b) xunkue
B) razoobpazusie
Kakas neab He nmpecJieqyercsi IpH nepeMelIMBAHNH CPelibl B peaKkTope:
A) ynaneHue ¢ MOBEpXHOCTH KJIETOK MPOAYKTOB 0OMeHa U JIM3Kca KIETOK
b) pacnputenune Bo3myxa, BEIXOIAIIETO U3 OapboTepa
B) paBHOMepHOE pacripesiesieHle MUTAaTENbHbIX BEIECTB
I') oTnenenue KynbTypanbHOM cpeabl OT IPOAYLIEHTA
IIpu OmocuHTe3e KAKOr0 AHTHOMOTHKA HEOOX0IMM HCTOYHHUK XJIOpa:
A) aMmuuuIIInHA
b)cTpentomununa
B) neBomunieTnna
I') rpamunuauna C.
TOKCHYHOCTH MJI0X0 OYUIIIEHHBIX MPENapaToB CTPENTOMUIIMHA CBA3AHA:
A) ¢ HaTMYMEM B IpernapaTax TMCTAMUHOIIOJOOHBIX BEIIECTB
b) ¢ o6pa3oBaHreM TOKCHYHBIX BEIIECTB U3 CTPENITOMUHUITHA
B) ¢ noBeIIeHHON CKOPOCTHIO MPOHUKHOBEHUSI CTPENITOMUIIMHA B TKAHU OPTaHU3Ma
I') ¢ moHMKEeHHOM CKOPOCTHIO MPOHUKHOBEHMSI CTPEIITOMUIIMHA B TKAHU OPTaHU3Ma U, TAKUM
00pa3oM, TTOBBIIIEHHBIM €r0 COACP>KaHUEM B KPOBH.

Bapmuanr 2

K npenaparam npo0noTnkoB, He coaepxkammx 0upuI00aKTePUH, OTHOCAT:
a) mpooudop
0) HopMOIIOp
B) OuQUKOI T)
oudumms

K npenaparam npo0HOTHKOB, He COAePIKAIMX JUIAKTOOAKTEPHUH, OTHOCHT :
a) ractpodapm
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0) oudumus
B) JIMHEKC
T') JaKTOOAKTEPUH CYXOi
Eciau 00a mraMMa B CMEIIAHHO# KYJIbTYpe PacTyT ObICTpee, 4eM B COOTBETCTBYHOIIUX
YHCTBIX KYJbTYpaXx, siBJIeHHE HOCUT Ha3BaHHe:
a) HeHUTpamu3m 0)
MYTYaJIU3M B)
aMEHCAJIU3M I)
KOMMEHCaJIU3M
PocT 01HOT0 MUKPOOPraHNU3Ma MOJAaBJIsAeTCSl B IPUCYTCTBUM JPYroro — 3To:
a) HEUTpaIu3m
0) aMeHcaIIU3M
B) KOMMEHCAJIU3M
r) cuMOuo03
KyasTuBHpOBaHME MOJIOYHOKHCIBIX 0aKkTepuii ocymecTBasOT npu pH:
a) 5,5-6,0
0) 8,0-8,2
B) 6,0-7,0
r) 7,2-8,0
Kak nocTturaercsi BbicOkasi CTa0WJILHOCTD MPOTONJIACTOB MPU XPAHEHUH B:
a) Xoyoje
0) cpeze ¢ 100aBICHUEM aHTHOKCHIAHTOB
B) THIIEPTOHUYECKON CPEJie T)
aHA’POOHBIX YCIOBUSIX ) Cpefie
MOJTUATUIICHTHITKOJIS
JIuzouum oGecrnieunBaeT NnoJay4eHue NPOTONIACTOB:
a) KJIETOK pacTeHUM
0) K1eTok rpudoB
B) KJIETOK KUBOTHBIX
') aKTHHOMHUIIETOB
KyabsTypa TkaHell pacTeHuil — 310:
a) BBIPAIIMBAHUE JICKAPCTBEHHBIX PACTEHUH HA OTIBITHOM I10JIC
0) KyJIbTHBHPOBAaHUE MHUKPOOPTAaHU3MOB, YCBOMBIIIUX T'€H PACTEHUS, OTBETCTBECHHBIN 32 CHHTE3
onpexaeneHHoro bAB
B) BBIPAIIMBAHNE B CTEPHIILHBIX UCKYCCTBEHHBIX YCIOBUSAX H30JUPOBAHHBIX KIETOK, TKaHEH,
OpPraHOB PAacTEHUH Ha TBEPABIX WIHU KUJIKUX MUTATICHHBIX CPEelax
r) cOOp pacTeHUM Ha €CTECTBEHHBIX CpeJlaX OOUTaHUs
OCHOBHOE NPEUMYIIECTBO PACTUTEIBHOIO ChIPbs, MOJY4YaeMOro NPH BbLIPAIIUBAHUU
KYJbTYP KJIETOK Mepel ChIpbeM, MOJy4aeMbiM M3 IUIAHTAMOHHBIX WJIM JUKOPACTYIIHX
pacTeHmii:
a) OoJbIIIasi KOHIIEHTPAIHS 1IeJIEBOTO MPOyKTa
0) MeHbIIIasi CTOMMOCTh B) CTaHJapTHOCTb

r) 60JI€€ MPOCTOE U3BJICUEHHUE 1I€TIEBOT0 MPOTYyKTa
NuaykTopamu peaju3anuy TOTUIIOTEHTHOCTH KJIETOK M TKAHEH PaCTeHUH SIBJISIOTCH:
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a) YD-obmyyeHue
0) BUTAMUHBI
B) aMHUHOKHCJIOTBI
) GUTOrOPMOHBI
Dynkuuei pepoMoHOB ABJIAETCH:
a) aHTUMUKPOOHAsI aKTUBHOCTh
0) MPOTUBOBUPYCHASI aKTUBHOCTH
B) U3MEHEHUE MOBEICHUS OpPraHu3Ma o CHeH(pUIECKIM PEeLenTOPOM
') TEPMOPETYIUPYIOIIasi aKTUBHOCTH [1) IPOTUBOOMYXOJIeBast
aKTUBHOCTD
3HayeHMe AJUIOMOHOB KAK CUTHAJIbHO-KOMMYHMKATHBHBIX BellleCTB /15l
CeKpeTHPYIOLIEro Opranu3ma:
a) aJanTaTUBHO BHITOJHOE
0) opraHHYecKHE MOIYIISIUH
B) y3HaBaHHE HA TEPPUTOPUH
I') IOJIOBBIE ATTPAKTAHTHI
3HayeHue KPaiipOMOHOB B MpHpoje:
a) aHTUMUKPOOHAsI aKTUBHOCTh
0) perynsuus YUCISHHOCTH TOMYIALNUN
B) IIpUBIIEYEHHE 0COOEH CBOEro Buaa
T') OTIIyTHUBaHHE 0COO0el IPYruX BHUIOB
B cocTaB aKTHBHOTIO WJa BXOIAT:
a) BUPYChI
0) OakTepuodaru
B) OakTepuu
I') CUHE-3€JIeHbIE BOJOPOCIIN
IIpu ouncTKE CTOKOB OMOTEXHOJIOTHYECKUX MPOU3BOACTB NPUMEHSIOT AKTUBHBIN HJI —
3TO:
a) MPUPOTHBIN KOMIUIEKC MUKPOOPTaHU3MOB
0) copOeHT B) cMech COPOESHTOB

') CMECh MUKPOOPTaHU3MOB
BuotexHosorus siBjsiercss HA4aJbHBIM 3TANIOM B IpoLecce MPOU3BOACTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTHKOB
0) nnaHokoOaJaMuHa
B) OCH3WITICHUIIWIIJTUHA
I') KUCIIOTHI aCKOPOMHOBOM
BuotexHos0rus siBjIsieTcs 3aKJII0YUTEIbHBIM 3TAIIOM B IpoLecce MPOU3BOACTBA:
a) MOJIyCUHTETUYECKUX aHTHOMOTHUKOB
0) aMUHOKHUCJIOT XUMUKO-(epMEHTATUBHBIM
METOJIOM B) KUCJIOTHI aCKOPOUHOBOHA T)
PEKOMOMHAHTHOT'O UHCYJIMHA
B pasBuTHu OMOTEXHOJIOTMH EPUOJ AHTHOMOTHKOB IPOXOIHJI:
a) 1866-1940 rr.
0) 1941-1960 rr.
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B) 1961-1975 rr.
r) 1975-2001 rr.
IIpakTuyeckoe 3HaYEHHE MOJTYCHHTETHYECKOT0 aMUHOTJIMKO3U/1a AMUKAIIMHA
00yCJI0BJIEHO:
a) aKTUBHOCTBIO MTPOTUB aHA3POOHBIX
MaTOT€HOB 0) OTCYTCTBUEM HE(PPOTOKCUYHOCTH
B) YCTOMYMBOCTBIO K 3aIUTHBIM (hepMEeHTaM y OaKTepuil, HHAKTUBUPYIOIIUM JPyTHE
AMHHOTJIMKO3H/IBI T') aKTHBHBIM BBIJICJICHUEM M3 KJICTKH

3amuTa NpoayueHToB AMUHOIJIMKO3UI0B OT COOCTBEHHOI0 AaHTHOMOTHKA:
a) HU3KOE CPOJICTBO PUOOCOM
0) BpeMeHHas epMEHTATUBHAS MHAKTHUBAIIHS
B) KOMITapTMEHTAIUS
I') YTOJILEHUE
IIpoTuBOONYX0/1€BbIM (pePMEHTHBLIM MPENapaToOM SIBJISIETCS:
a) acrlaparuHasa 0)
CTENTOKUHA3a B)
NEeHUIUUTAHA3A T)
YpPOKHHA3a
JlakTo3a noj aeficTBHEM JIAKTa3bl paclienvisieTcsi ¢ 00pa3oBaHueM:
a) TIIIOKO3bI U (PYKTO3HI O)
TJIFOKO3bI U TaJIaKTO3bI B)
JIBYX MOJICKYJI CaXxapo3bl I')
JBYX MOJICKYJ (PYKTO3BI
@depMeHT JIaKTa3a OTHOCHTCS K KJaccy:
a) JIira3
0) Tpancdepas
B) U30Mepa3
I') TUApOJIa3
@epMeHT aMWJIa3y IS IPOU3BOACTBEHHBIX MPOLECCOB MOJIYYAIOT U3 KYJIbTYPbI:
a) Aspergillus niger
0) Bacillus subtilli B)
Bacillus coagulans
r) Arthrobacter simplex
depMeHT aMUJIOTIIOKO3U/AAa3Yy, OCYIIeCTBIISIONIUIA THAPOJIN3 0JIMT0CAXaPH/I0B 10
IJII0KO03bl, /17151 IPOU3BO/CTBEHHBIX MPOIECCOB MOJIYYAIOT U3 KYJIbTYPbI:
a) Aspergillus niger
0) Bacillus subtilli B)
Bacillus coagulans
r) Arthrobacter simplex
OT cOOCTBEHHOr0 AHTHOMOTHKA NMPOAYUEHTHI AMHUHOIJIMKO3UA0B 3aIHIIAKTCS €
NOMOUIBIO:
a) HU3KOTO CPOJICTBA pUOOCOM
0) BpeMeHHast (hepMEeHTaTHBHAS
WHAKTHUBAIHS B) KOMIIAPTMEHTAITHS
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I') YTOJNILEHUE KIETOYHON CTEHKHU
Yrto Takoe aKTUBHOE BbljIe/IeHHEe AHTUOMOTHKA U3 0aAKTEePUATIHLHON KJIETKH — 3TO:
a) SKpaHUPOBaHUE
pudocombl 0) A droke
B) CHIDKEHHE TIPOHUIIAEMOCTH BHEIIHUX KJIETOYHBIX CTPYKTYP
') peMuccus
MecTamMu eCTECTBEHHOT0 00MTAHHUS MPOAYLEHTOB AHTHOMOTHKOB:
a) moyBa
0) BO31yX
B) JIEPEBBS
I') IPOTOYHAas BOJIA
IliiecHeBbIe TPUOBI KAK MPOAYIEHTHI AHTUOMOTUKOB:
a) OJTHOKJICTOYHBIE DYKApUOTHI 0)
MHOTOKJICTOYHBIE 3YKAPUOTHI B)
OJIHOKJIETOYHbIE MPOKAPUOTHI T')
MHOTOKJICTOYHBIE TIPOKAPHOTHI
KieTrouHasi cTeHKa aKTHHOMHUIIETOB COCTOUT M3:
a) XUTUHA
0) menTuIorIMKaHa
B) JIMTIOOTLITUCaXapHI0B
T') JUIONPOTENHOB

Bapuanr 3
MexaHu3MBbI MyTyaJau3mMa:
a) oOMeH NMUTaTeIbHBIMHU BEIIECTBAMU
0) CUHTE3 TOKCUYECKUX BEIIECTB
B) MOTJIONICHNE HE3AMEHUMBIX NMUTATEIHHBIX BEIIECTB
I') ceKperus epMEHTOB, pa3pyLIAIOIINX MOJUMEPHI KJIETOYHON CTEHKU
CocTosiHHE CHCTEMBI, KOT/Ia HH OJMH U3 OPraHU3MOB He 0Ka3bIBaeT BJIMAHUI HA CKOPOCTH
POCTa APYroro MUKPOOPraHu3Ma, Ha3bIBaeTCsl:
a) HeifTpanu3Mm 0)
MyTYaJIU3M B)
KOMMEHCAJIU3M T)
aMEHCaJIN3M
PocTt 01HOr0 MUKpPOOpPrannu3Ma nojaaBJjsieTcsi B NPUCYTCTBHH APYTroro — 3To:
a) HeUTpaIu3m
0) aMeHcaIu3M
B) KOMMEHCAJIU3M
') CUMOHO03
BacillusBxoauT B cocTas npenapara:
a) ®noausuH bC
6) Hopmodutop B)
DHTEpoa I)
bucdukon
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Haxonuienne 6momaccnl KyabTyp Lactobacillus npoBoasit Ha nUTaTEILHBIX CPeAaX HA

OCHOBe:
a) Ka3ernHa M JKeJlaThHa
0) MeuyeHOYHOro OyJIbOHA, IENTOHA M JIAKTO3bI
B) FUAPOJIM3aTa MOJIOKA, COJIOZ0BOTO SKCTPAKTA, [ITFOKO3bI
I') MEJIacChl U XJIOpUAA HATPUS
IKCIJIAHT — 3TO:
a) U30JIMPOBAaHHBIE U3 pacTeHUI (pparMeHTHl TKaHU
0) ¢pparMeHThI Kajutyca Al CyOKyIbTUBUPOBAHUS
B) 4acTh CyCIIEH3HOHHOH KyJIbTYpPBI ISl CYOKYJIbTUBHPOBAHUSA T)
KYJIbTypa, BOZHUKAIOLIAS U3 OAHOW KIIETKH
Tun nuranus KyJabTYpbl TKaAHel pacTeHuii:
a) ayKCOTpoQHBII
0) xeMoreTepoTpopHBIN
B) (hoTOaBTOTPODHBIN
I') XeMOJIUTOTPODHBIN
N3 KyJabTypbl Kakoi KJIETKU BbIAEJIAIOT IIHKOHUH:
a) BopoOeiinuka
KpacHokopHeBoro 0) Tabaka
KYpPHUTEIHHOTO B) JKeHbIIIeHs T)
Ponunonsl pozoBoit
N3 KyabTypbl KaKkoil KJIETKHU BbIACJISIOT YOUXUHOH:
a) BopoOeiinuka
KpacHokopHeBoro 0) Tabaka
KYpUTEIbHOTO B) JKeHbLIeHs I)
Ponuoutsr po3oBont
N3 KyJabTypbl Kako# KJIETKHU BbIIEJIAIOT CHHTE3 NAHAKCO3UI0B:
a) BopoOeliHnka KpacCHOKOPHEBOTO
0) Tabaka KypUTEIbHOTO
B) JKeHbIieHs
r) Poauonst po3oBoit
BuoJsiornyeckasi 04MCTKA CTOYHBIX BOJl OCHOBAHA HA:
a) cocOOHOCTH MUKPOOPTaHU3MOB K MUHEpAJIN3allui OPraHUYECKHX BEILECTB
0) XUMHUYECKOM OKUCIIEHUN OPraHUYEeCKHX BEILECTB
B) CKUT@HUM OPTaHMYECKHUX BEIIECTB B TOKE KHCIOPOIa
T') OKHCIICHHH OPTaHUYECKUX BEUIECTB IO IEHCTBHEM XJIOpa
Anmnaparsbl, B KOTOPbIX 0CyIIeCTBJIsAETCH AeCTPYKIUSI OPraHUYeCKHX 3arps3HeHMit
CTOYHBIX BOJI, HA3bIBACTCSH:
a) yCpEeIHUTENN
0) OTCTOMHUKH
B) @3POTEHKH T)
pereHepaTopbl
IIpaBuia GMP npenycMaTpuBaloT NPOU3BOACTBO B OT/AeJIbHBIX MOMEIIEHUSIX U HA
OT/IeJIBHOM 000PYAOBAHMMU:
a) MCHUITUUTHHOB

95



0) aMMHOTJIMKO3UIOB
B) TETPALIMKINHOB
I') MAaKpOJIUJIOB
1) TIOJTUCHOB
GLP pernameHTupymor:
a) 1abopaTOpHBIC UCCIIEAOBAHUS
0) MIaHUpOBaHUE TTOMCKOBBIX PadbOT
B) HA0OP TECTOB MPU NPEAKIMHUUECKUX
UCTIBITAHUAX T') METOJIbI MATEMaTHUECKOM 00paboTKH
JAHHBIX J1) IPOBEJCHUE BAIUIAIINN

le/l OYHUCTKE MNPOMBIIIJICHHBIX CTOKOB B «4YaChbl ITUK» IPUMECHAIOT IITAMMBbI-

AeCTPYKTATOPbI:

a) MPUPOTHBIE MUKPOOPTAHU3MBI

0) MOCTOSTHHBIC KOMIIOHEHTHI aKTUBHOTO HJIA B)
CTaOUJIbHbIE TEHHO-UH)KEHEPHbIE IITAMMBI ') HE
CTaOWJIbHBIC TEHHO-MH)KCHEPHBIE IIITAMMBI

16. Medanocnopun 4eTBEpPTOro YCTOMYMBBII
NOKOJIEHHUS,

rPaMIOJIOKUTEIbHbIX 0aKTepPHii:

a) nedazonuH

0) nedTpuakcoH

B) Liepenum

T') LETPOJIEKC

17. IlleHUIWJLUIMHA3A UCTIOJIB3YETCSl MPU:

a) MPOBEPKE 3aBOJICKUX CEPUI MEHUIIJUTMHA HA CTEPUIBHOCTh

K 0Oera-JlakTamMasam

0) ouenke 3(ppeKTUBHOCTH MEHUIIMITHHOBBIX CTPYKTYP IMPOTUB PE3UCTEHTHBIX OaKTepUit

B) HIOJyYEHUH MOJTYCUHTETUUECKUX MEHUIIMJUTMHOB T') CHATHH aJUIEPIrUUECKUX peaKlui

Ha IICHUIWJIJINH

CBoiicTBO 6eTa-JIaKTaMOB, H3-32 KOTOPOT0 UX cjeayeT, coriacHo GMP, napadaTbiBaTh B

OTJEJIbHBIX OMEIeHUX:
a) o011asi TOKCUYHOCTh

0) XpoHHYECKass TOKCHYHOCTh
B) YMOPHOTOKCUYHOCTH T)
aINIEPreHHOCTh

buocunres aHTI/IGI/IOTI/IKOB, HCMOJb3yEeMbIX KaK JIeKapCTBeHHbIﬁ BeIICCTBA, YCUJIUBACTCHA

U HACTYINIAeT paHbllie HA cpeax:
a) OoraTbIXx UICTOYHUKAMH a30Ta
0) 6oraThlx UCTOYHMMKAMU YTIIEpoa
B) OoraThIX HCTOYHHUKaMU (ochopa I)
OCTHBIX MUTATEIHHBIMH BEIIECTBAMHU
C TouKH 3peHHs OMOTEXHOJIOrHM AHTHOMOTHKH SIBJISIIOTCH:
a) NepPBUYHBIMH MeTa0OIUTaAMU
0) aMMHOKHUCIIOTaMHU
B) pepMeHTaMu
') BTOPUYHBIMU METa00IUTaMU
MyabTH(epMeHTHBI KOMILIEKC — 3T0:
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a) KOMILIEKC ()epMEHTHBIX OEJIKOB, BBIJICIAEMBIN U3 KJIETKH MyTEM SKCTPAKIHU U
ocaxkJieHHsI 0) KOMIUIEKC (PepMEHTOB KJIETOUHOM MeMOpaHbI B) KOMILIEKC 3K30- U
SHJIONpPOTEA3
') KOMIUIEKC ()ePMEHTOB, KaTATU3UPYIOIIMX CUHTE3 MEPBUYHOTO HJIM BTOPUYHOTO METa0oInTa
JInzonmanasa npuMeHsieTcst UIs:
a) yJIy4llIeHus Mpolecca MUIIeBapeHus
0) OYMCTKH PaH OT THOMHO-HEKPOTUYECKUX
Macc B) JIeYeHUsI TPOMOO30B T') CHATHUS
aHa(UITAKTHYECKOTO III0Ka
MeToabl UMMOOWIM3AIUH:
a) BHYTPUKJIETOUHBIC
0) PU3UKO-XUMHUYECKHE
B) (pepMEHTATUBHBIC
I') XUMHYECKHE
IIpenaparbl NPOTEOIUTHIECKUAX (DEPMEHTOB:
a) TEpPUIUTHH
0) conu3uM B)
CTpenToynasa
I') acraparmuHasa
INeHnumMIIMHHA32 NIPUMEHsSAETCH € HebIo:
a) JIeYeHU! JTeHKeMuu
0) nu3uca HEKPOTHYECKUX MacC B TKAHH
B) CHATHUS aHA()UIAKTHYECKOTO IIIOKa
T') JICYCHUS TUTIEPYPEKUMUHT
AKTHHOMHIIETHI POAYUHPYIOT:
a) CTPENTOMHIIMHBI
0) BUTAMHUHBI B)
AMUHOKHCIIOTHI T)
(hepMeHThI
OnTumajbHas TeMnepaTypa 1Jisi CHHTe3a AaHTHOMOTHKOB:
a) Boimre 30° C
0) 24-29° C
B) 15-18° C
r) 18-22°C
NHTeHcuBHOMY OMOCHHTe3y AaHTUOMOTHKOB CIIOCOOCTBYeT:
a) yMEHbIIIEHNE B TUTATEILHOM Cpe/ie MCTOYHUKOB YIiepoJa
0) yBeJlIMYeHHE B MUTATEIbHOM Cpejie HICTOYHHUKOB a30Ta B)
yYBEJIMUYEHUE B MUTATEIBHON CpeJie TIIOKO3bI ') yBENYEHHE
B ITUTATENILHOM cpejie NCTOUYHUKOB (hocdopa
ITo0o4nbIe 3¢ (PpeKThI AHTHOMOTHKOTEPANINH:
a) TucOaKTepro3
6) OPBU
B) IIEPETIOMBI
') aBUTAMUHO3
MuiieHsb 1J1s1 aHTHOAKTEPUAJIbHBIX BELECTB B MUKPOOHOM KJIeTKe MHAYE HA3bIBAIOT:



a) Tapret
0) mpoMoTOp

B) CaiiT

T') 9K30H

9TAJIOHBI OTBETOB:
Ne 1 2 3 4 5 6 7 |89 (10 (11 (12 (13 | 14 |15

BapHaHTa
1 A A |[BB|(ABB| T | A | b |B| b | b b |A| B |BlI|A
2 b b b b r{B({a(B|B | T |B|A]|B B | A
3 A A b A B|A|B|A|B |[BJ|A|B/|A B | T
Ne 16 17 (18 [ 19 | 20| 21| 22| 23| 24 | 25| 26 | 27 | 28 | 29 | 30

BapHaHTa
1 b b b|b|b|A|A|BB|B|b |Ab| b A r | A
2 A b b|B|BbB|A|bB|T|BbB|A]|DB b A b b
3 B B r r{r|(r|s| I A|B]|A|Bb Al A J|A

JIMTEPATYPA JUISAA IOATI'OTOBKHU K 3AHATUIO TIPEINIOJABATEJISIM:
OcHoBHas:

buorexnonorus. FO.0. Cazsikun, C.H. Opexos, U.U. YakaneBa — M.: «Akanemusi», 2007. — C.
85-101, 182-191, 204-218.

®dapmarneBTHUECKasi OMOTEXHOIOTHS: YueOHOe 0coOue JUIsl CTY/IEHTOB BBICILIUX Y4. 3aBEICHUN
[puwmwen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JL.K., benosa JI.C. PocroB-na-/lony
@®ennke Tomck MzmarensctBo HTJI  Cubupckuit  ['ocymapcTBeHHBI — MEIUIIMHCKUIA
VYuusepcurer, 2006. — 251 c.

dapmarieBTHYECKass OMOTEXHOJOTHUS: PYK. K MPaKT. 3aHATHsAM: yueO. mocodue / C.H. Opexos ;
nox pen. B.A. beikoBa, A.B. katiunackoro. — m.: [90TAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHyecKast OMOTEXHOJIOTUS: PYKOBOJICTBO K IMPAKTHUECKUM 3aHATUAM: yuel. mocodue
/. 2-e u3n., mepepad. u pon. C.H. Opexo M.: TDOTAP- Menua, 2015. — 432 c.
JononHuTenbHas:

TepmuHoONOrNYeCcKUii coBaph M0 OUOTEXHOIOTUN

buonorus: yue6.mocodue / I'.I'. YeObrmies ; — M. : [DOTAP-Menua, 2010. — 416 c.

MukpoOunosiorus, BUpyCoJIOTHsS U UMMYHOJIOTHS: pYK. K J1a0. 3aHsaTHsAM: yueO. nocodue / B.C.
CooryakoBa; — M. : I[DOTAP-Menuna, 2012. — 320 c.

MuxkpoOuosnorus: yueOHUK i1 cTyaeHToB (hapmaneBTuueckux BY3os / A.A. BopoObeB u ap.;
— M.: «Memunmaa», 2003. — 336 c.

SausaTue Ne 18.
TEMA 3AHATUSA: Moayas Ne 4 mo IPAKTUYECKHUM HABBIKAM
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3agaya. B mporecce OMOTEXHOIOTHUECKOTO Ipolecca U3 sApa KIETKU MaTOr€HHOro JUis
YeJI0BEKa MHUKPOOpPraHM3Ma BbIIEIEH I'€HOM, B KOTOPOM ObUI BBIOpaH ONpEAEICHHbI I'eH
(y4acTOK HYKJIEMHOBOM KHUCJIOTBl MHUKpoOpranusma). JlaHHbII TeH pa3MHOXaeTrcs ¢
npumeHernneM I[I[IP. B 0a3e aHTUMHKpOOHBIX areHTOB BBIOpAaH OJMH, B3aUMOICWUCTBUE C
KOTOpPbIM  IIOJIaBWJIO  aKTUBHOCTh TIeHa Haubonee d¢ddexkruBHO. 3areM  BbIOpaHHBIH
AHTUMUKPOOHBIN areHT Obul ompoOOBaHMM B JEHCTBMM Ha LEIYI0 MHUKPOOHYIO KIETKY
HCXO/IHOTO MUKPOOPIaHNU3Ma, BbI3BAB BBIPA)KEHHOE II0JJaBJICHUE €€ KU3HEAEATEIbHOCTH.
Omnpeaenure BUA CKPUHUHIA aHTUMUKPOOHOM CTPYKTYpPBI AJIsi KOHKPETHOI'O MaTOreHHa.
Brienure OCHOBHBIE ATAIbl CKDUHHUHTA, OTIPE/ICIUTE X 3HAUCHHE B XOA€ CKPHHUHTA.
Jl1st 9ero mpuMeHseTCsl TaHHBIN BUJI CKPUHUHTA aHTUMUKPOOHOH CTPYKTYPBHI.
YTo caykMT IPOJ0JKEHUEM YKa3aHHOTO mpouecca’?

3agaua. ['eHHas nHXeHepus MosiBUiIach Ojarogaps paboTaM MHOTUX MCCIIEOBATEIEN B pa3HbIX
oTpaciiiX OMOXMMHUU U MOJIEKYJIIPHOU FeHETUKU. | eHHasl MHKEHEPUsl — COBOKYITHOCTb METO/IOB,
MO3BOJISIOIIMX B MPOOMPKE MEPEHOCUTh T'E€HETHUECKYI0 MH(POPMALMIO U3 OJHOI'O OpraHH3Ma B
npyroii. IlepeHOC reHOB AaeT BO3MOKHOCTH IIPEO0JIEBaTh MEXKBHJIOBbIE Oapbepsl U Mpe/aBaTh
OT/IeJIbHbIE HACJIE/ICTBEHHbIE IPU3HAKH OJTHUX OPraHU3MOB JIpyruM. Llenap — noiaydyeHue KieToxk,
IIPOMBIIIICHHBIX MaciTabax HapadaThIBaTh HEKOTOPhIE OEIIKH.

Yro npencTaBisoT U3 ce0s MIa3MUbl, UX POJb B TEHHOW MH)KEeHepuu?

Jlnist yero OakTepuanbHble KIETKH BbIPA0AThIBAIOT PECTPUKTA3bI?

Cy1HocTh npoliecca KJIOHUPOBaHU Juisd oirydeHus pekomoununTHo# JIHK ¢

MIPUMEHEHHUEM IUIa3MUJL U PECTPUKTA3

OCHOBHBIE TIPOTYLIEHTHI, HCIIOJIB3YEMbIE B TOCTPOSHHH PEKOMOMHAHTHBIX OCIKOB

[ToHsATHE BEKTOPA B TEHHON MH)KEHEPUU

3agauya. BaxHoil cocTaBHOM 4YacTbi0 OHMOTEXHOJIOTMM SIBJISETCS TE€HETUYECKas WH)KEHEpHs.
MeToapl reHHOM MH)KEeHepUH MpeoOpa3yloT KIETKH OakTepuid, JpOoXxKel M MIIEKOIUTAIOUINX B
«(habpuku» u1g MacITabHOTO MPOU3BOICTBA JIFOOOI0 PEKOMOMHAHTHOTO OelIKa.
Kakue BbI 3HaeTe pepMeHTHI, IpUMEHsIEMbIe TPU KOHCTPYUPOBAaHUH PEKOMOMHAHTHBIX
JTHK
Oco6eHHOCTH KOHTPOJISI KadecTBa T€HHO-UH)KEHEPHBIX MpenapaToB, IOKa3aTeln
KauecTBa
Ponp BekTOpa B TeHHOM MHKEHEPUU
XapakTeprucTUKa BEKTOPHBIX CUCTEM, Ba)KHbIE JIIs IEpEHOCa HEOOXOJUMBIX T'€HOB B
KJIETKHA MJIEKOTIUTAOLIUX

3agaua. [ToBepXHOCTHBIN METO/ KYITbTUBUPOBAHUS TPOAYIIEHTOB (DEpPMEHTOB.

A. Ip¥ IOBEPXHOCTHOM METOJIE KYJIbTYpa PACTET HA MOBEPXHOCTU TBEPJIOM WIIH KUJIKOU
MUATATETHLHOM cpeie? 3a cueT 4ero 00ecreunBaeTCs adpaius npu 3ToM crocode? b. ocHOBHBIE
MIPEUMYILECTBA [IOBEPXHOCTHOU KYJIBTYPHI.

B. BHU/IBI TIOCEBHOI'O MaTepualia mpu MMOBEPXHOCTHOM KYJIbTUBHUPOBAHUHU IIPOAYICHTOB
(bepMeHTOB.
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I'. cxema o4MCTKH NP MMOBEPXHOCTHOM KYJIbTHUBHUPOBAHHUH MPOIYLIEHTOB (PEPMEHTOB.

3agaua. Cranusa pepMeHTaMH — IEHTPATbHASI CPEAH TAMOB IMPOMBIIUICHHOTO TIPOU3BOICTBA.
[Tox ¢epmeHTanueil MOHUMAIOT COBOKYITHOCTh IOCIICIOBATEIBHBIX OMNEpaliii OT BHECCHUS B
3apaHee TPUTOTOBJICHHYID W TEPMOCTATHPOBAHHYIO CpEly WHOKYJISATA O 3aBEpIICHHS
MPOIIECCOB pocTa, OMOCUHTE3a WK OHOTpaHCHOpPMALTUU
Kakwue nBa Buna epmeHTamu BaM H3BECTHBI?
C OMOIIBI0 KAKOTO TEXHOJIOTUYECKOTO 000PYIOBaHHS OCYILECTBIIICTCS (pepMeHTaIm?
Kak texHomormdyeckoe o¢opMIIeHHE MPOLECCOB MPOMBIIICHHON OHOTEXHOIOTUU
3aBUCHT OT OTHOIICHHS] MHKPOOpraHU3Ma-TpoAyleHTa K Kuciopoxy? Tpu rpymibl
OMOpPEaKTOPOB.
CriocoOb!I yrpaBiieHus mporeccoM pepMeHTAIUN

33113‘—[3. BaxxHoe 3HaueHue cp€au ropMmOHOB HOI[)KGJ'Iy,Z[O‘IHOﬁ JKCJIC3bI UTPACT MHCYJIUH. B
HaCTOHH_II/Iﬁ MOMCHT paCHIUPAOTCA BO3MOKHOCTU CO3AaHUA peKOM6I/IHaHTHOFO HHCYJIMHA.
OHOJIOrHYECKHUE (bYHKI_II/II/I HWHCYJIMHA B OpraHu3Me 4CJIOBCKaA.
CTPOCHUC NHCYIIMHA.
OMocHHTE3 MOJICKYJIbI UHCYJIMHA B OpTraHU3ME YCJIIOBCKA U3 IIPOUHCYJIMHA.
KaKHUC HEAOCTATKU MIPOU3BOACTBA U IPUMCHCHUS NHCYJIIMHOB N3 JKUBOTHOI'O ChIPbS BbI 3Haere?

3apayva. Onpenenure JIEKapCTBEHHYIO CyOCTAHIIMIO MO ONMCAHUIO TEXHOJIIOTHUYECKOTO MPOoIiecca:
ITaMM CKOHCTPYHUpPOBaH METOJOM I'€HHOM MHxkeHepuu. OTOOp BBICOKOIPOAYKTHBHBIX KIOHOB
IPOBEJCH IO YCTOMUYMBOM K aHAJIOTy LIEIEBOro HMpoayKTa. B kadecTBe aHajora McCIoib30BaH
po3eoduaBuH. CBepXHpOIyLEHT KyJIbTHUBUPYIOT Ha MHTATeIbHOM Cpeie ¢ Menaccoll Hu
JPOXCKEBBIM 3KCTPAKTOM B TeueHuu 25-35 4. Ilpu Temmepatype 370C 8 YCIIOBUSIX a’pallUU.
IleneBoil MPOAYKT CEKPETHPYETCSl B KYJNbTYypalbHYIO JXKHAKOCTh B KonudectBe 3,4-4,0 r/n
IEJIEBOTO MPOAYKTA. JIeKapCTBEHHYIO CyOCTAHIIMIO BBIACISIOT U3 KYJIbTYPATbHON JKUAKOCTH IO
PacTBOPUMOCTH B IIEJIOUAX U KUCIOTAX U HU3KOM paCTBOPUMOCTH B OPraHMYECKHUX KUKOCTSX.

COCTaBbTE TEXHOJOTHUECKYIO CXEMY IOJIyUEHHs TAHHOTO COSTNHEHHS.

METO/ COBEPIIEHCTBOBAHNUS BRIOPAHHOIO MPOAYLIEHTa U 0TOOpa CBEPXITPOAYLIEHTA.

KaKHe ellle MPOJIyLIEHTHI JaHHOTO BEIIeCTBA BaM M3BECTHBI, UX JIOCTOMHCTBA U HEJOCTATKH.

3agaua. Co3znaHue U NMPOU3BOJICTBO PEKOMOMHAHTHBIX YEIOBEYECKUX MHCYIMHOB CYIIECTBEHHO
NOBBICHIIO 3P (HEKTUBHOCTD JEUSHHs CaxapHOro auabera M 00ecHeymso MOBBIIIEHHE KauyecTBa
AKHU3HHU OOJIbHBIX.

KaKMe JBa MOJIX0Aa IS MOTY4YEeHUS! MHCYJINHA NCII0JIb30BAHUEM METO/I0B FeHETHUECKOi
WH)KEHEpUH BbI 3HaeTe?

KaKOH M3 M0/IX0JI0B IPUMEHSETCS B ONOTEXHOIOTMYECKOM IPOU3BO/ICTBE HHCYIINHA 110
texHosoruu upmsl «Eli lilly» (CLIA)

KaKOH MPOIYLEHT MPUMEHSETCSI B OMOTEXHOJIOTMUECKOM TPOU3BO/ICTBE MHCYIMHA MO
texHosoruu pupmsl «Eli lilly».

nporiecc GepMEeHTANHU TIPH OMOTEXHOIOTUIECKOM ITPON3BOACTBE MHCYJINHA 110 TEXHOJIOTUH
¢bupmsl «Eli lilly».
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JInst d9ero mnpuMeHMMa JIE3UHTErpanusi KICTOK MPOAYLHEHTa IpH OHOTEXHOJIOTHYECKOM
MIPOU3BO/ICTBE MHCYIMHA 10 TexHoNoruu (pupmsl «Eli lilly».

3agaya. «/3 mmasMel  KpPOBHM  WJIM  CHIBOPOTKH  KPOBH  JIOHOPOB-IOOPOBOJIBIIEB,
MMMYHU3UPOBAaHHBIX BaKIMHOH MPOTHB KJCIIEBOr0 HHIE(haNINTa, BBIICISIOT (pakiuio Ig
(pakIMOHUPOBAHWEM STAHOJOM IPU TEMIIEpaType HIKE 0% ro0yIMHOBOM 4YacTu OElIKOoB
kpoBu. Jlanmee mpoBoasT nuodumiamuzanuio, uizrororieHue 10% pacTBopa, CTEPUIH3YIOIIYIO
¢bunpTpanuio u ammynmupoBanue mo 1 mi (1 mo3a)».
[Tpoananu3upyiite onrMcaHue TEXHOJIOTHUECKOTO MpoIlecca 10 CISAYIOIeH cXeMe:

Ha3Banue IMMYHOTPOITHOTO JICKAPCTBEHHOT'O CPEJICTBA;

Kracc u rpynmna nmpenaparoB, K KOTOPBIM OTHOCUTCSI JAHHOE CPEJICTBO;

JlocTOMHCTBA U HEAOCTATKU JAHHOTO UMMYHOTPOITHOTO CPEJICTBA;

OCHOBHBIE 3TaIlbI TOTYYCHHUS,

[Toka3zarenu kauecTBa;

YcnoBus XpaHEHUs U TPAaHCTIOPTHPOBAHUS;

BnusiHue Ha UMMYHUTET U TIPUMEHEHUE.

33}18‘18. I'maBHEIM MMpECIATCTBUEM, CTOAIITUM Ha nyTH Pa3sBUTHA IMPOMBIIIJICHHOI'O
MHKPOOHOJIOTHYECKOT0 THAPOKCHUIUPOBAHUS CTEPOMIOB SBISICTCS HH3Kas (epMeHTaIus,
HECMOTPSI Ha BBICOKHI MPOIEHTHBIN BBIXOJ 110 CyOCTpaTy.

MPUYHUHBI HU3KOH MTPOM3BOAUTEILHOCTH (PePMEHTALUH TPU MUKPOOHOTIOTHIECKOM
THIPOKCUIMPOBAHUN CTEPOUIOB.

aKTHHOOAKTEPHH, POJIb B MPOLECCaX OMOKOHBEPCHH CTEPOHIOB.

pox Corynebacterium, poyib B OMOKOHBEPCUH CTEPOUIOB.

3anaua. B nporiecce MUKpOOMOIOTHYECKOTO CHHTE3a C IPUMEHEHHEM KUIIIEYHOU MaJTOuKu
MOJTy4ar0T aMUHOKUCIIOTY TPEOHHUH.

broo6bekT, ero 0co6eHHOCTH NMPH PETYIALUH OMOCUHTE3a aMUHOKHUCIIOT.
Crtpoenue peryysipHoi 00acTu.

MeTop1 COBEPIIEHCTBOBaHMSI OMOOOBEKTA.

Metox oTOopa CBEpXITPOAYIICHTA.

3agaua. IMMyHHas cuctema, COBMECTHO U SHJIOKPUHHON, HEPBHOM, CEpI€UHOCOCYUCTON U
JAPYTUMU CUCTEMAMH, ITIOCTOSIHCTBO BHYTPEHHEN CpPEbl OpraHu3Ma, UM TOMEOCTas.

aKTUBHUPYIOIUE areHThl UMMYHHOW CUCTEMOM (OmpeeneHue).

KaKHUE€ KOMITIOHCHTHI HMMYHHOfI CHCTEMBI BEI 3HaeTe?

K KaKOMY U3 KOMIIOHCHTOB I/IMMYHHOI\/'I CHUCTEMBI OTHOCATCS I/IMMYHOFJ'IO6YJ'[I/IHBI? Kaxkwe xneTkn
B OpraHu3Me BbIpa0aThIBAlOT UMMYHOTI00YyIMHbI? Kitacchl HIMMYHOTI00YIMHOB.

3apaua. Omnpeznenure JIEKapCTBEHHYK CYOCTaHIMIO [0 ONUCAHUIO TEXHOJOIMYECKOIO
nporiecca:  IlltTaMM  CKOHCTpyMpOBaH  METOJOM  TE€HHOM  uHxeHepuu.  OtOop
BBICOKOIIPOYKTUBHBIX KJIOHOB IIPOBEJIECH 10 YCTOMYMBOM K aHAJIOTY LIEJIEBOrO NpoayKra. B
KauecTBE aHajiora UCHOJb30BaH po3eodaaBuH. CBEpXIMpOAYLUEHT KyJIbTUBUPYIOT Ha
MUTATENIBHOM Cpele ¢ MENaccod M JAPOKIKEBBIM JKCTPAKTOM B TedueHuu 25-35 4. Ilpm

TeMIleparype 37%C B YCIIOBHSIX adpanuu. LleneBoil mpoayKT CEKpeTUpyETCs B
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KYJIbTYPabHYIO KHUAKOCTh B KonudecTtBe 3,4-4,0 r/1 1eneBoro npoaykra. JlekapcTBEHHYIO
CYyOCTaHIIMIO BBIACISIOT U3 KyJIbTYpPaIbHON JKUIKOCTH IO PACTBOPUMOCTH B IIENOYax H
KHCIIOTaX ¥ HU3KOM paCTBOPUMOCTH B OPTraHMUECKUX JKUIKOCTSIX.

1. cocTaBbTE TEXHOJIOTMYECKYIO CXEMY MOJIYYEHUSI JAHHOTO COCTMHECHHUS.

2. METOJl COBEpIICHCTBOBAHUS BHIOPAHHOTO MPOJIYIIEHTA U 0TOOpa CBEPXIIPOAYIIECHTA.

3. KaKue eule NpoayleHThl JaHHOTO BEIIECTBA BaM U3BECTHBI, X JTOCTOMHCTBA U

HEJOCTaTKH.

3agaua. l3BecTHO, uTO BUTaMUH D2 (3procrepuH) MpOIyIUPYIOT IPOAIKU-CAXaPOMHIIECTHI B
a’pOOHBIX YCIOBHSIX MPU H30BITKE YIIIEBOJOB B MHUTATEIHHOU Cpeje, CHIDKEHHOM KOJIHYECTBE
a30Ta U ONTUMAJILHOM COJIEPKAaHUU KHUCIIopoJa (MakcumyM 2%).

HA30BUTE NPOMBIIIICHHBIH TPOAYIICHT JJIs poBUTaMUHA D2

HeoOxoauM s Y D-cBet [ist mporiecca oopa3zoBanus 1eneBoro npoaykra? Ecim aa, To s
9ero M Ha KaKOM JTare TeXHOJIOTHIEeCKOTo Ipolecca.

JUISL 9€TO B MPOMBIIIUICHHOM IPOHU3BOJICTBE BUTaMuHa D2 mpumenstot ruaponn3? Kak
UCTIOJIB3YIOT TOJTYYCHHBIA THIPOJIN3AT?

Kak ucnoib3yroT rpudsl Candida B kauecTBe npoxayieHta D2?

Kakue KopepMEHTHI MOKHO IOIYYUTh C UCTIONb30BaHUuEeM IrpuOoB poaa Candida B kauecTBe
npoayuenta D2? Ponb B opranu3me JaHHBIX BEIIECTB.

3agauya. CrepouHbIE TOPMOHBI (KOPTHKOCTEPOHUIBI, MPOTECTEPOHBI, TOJOBBIE TOPMOHBI)
y4aCTBYIOT BO MHOTHX JKH3HEHHO BaXKHBIX (YHKIUSIX OpraHu3Ma. B OCHOBE NOJIy4eHHS
CTEPOUIHBIX TOPMOHOB JIEKAT METOAbI OMoTpanchopmaly (OMOKOHBEPCHH ).

CYIIIHOCTB TIpoliecca OMoTpaHchopMaIimi.

KakuM 00pa30M OCYIIECTBISIETCS CHHTE3 MOJICKYJIBI CTEPOH/IA B IIPOIIECCe OMOKOHBEPCHH?

OCHOBHBI€ MTPOIIECCHl MUKPOOUOIOTHYECKOI OnoTpanchopMaiuu.

MPEUMYIIeCTBa OMOTEXHOJOTHYECKIX METOJIOB MPOU3BOACTBA CTEPOUIOB MEpe]l METOJaMHU
XUMHYECKOTO CUHTE3a.

YTO UCTOJB3YETCS B KAUeCTBE UCXOIHOTO CHIPhS IS TPOU3BOJICTBA CTEPOHIHBIX IIPETIApaToB B
OMOTEXHOJIOTHYECKOM TIPOU3BOJICTBE?

Kakoi TN epMEHTAIIUU PUMEHSIOT TPU OHOTpaHCPOPMAIIUU CTEPOUIOB?

3agaya. DpUTPOMULIMH, SABISIOMMNCA "30J0THIM CTaHAAPTOM'" Cpelud aHTUOMOTHKOB Kiacca
MaKpOJIMJ0B, 00JIaJjaeT BBICOKOW aKTHUBHOCTBIO IPEXKIE BCEr0 MPOTUB T'PAMIIOIOKUTEIBHBIX
KOKKOB, TaKMX KaK -TéMOJIMTUYECKHI CTpenTOKOKK rpymmbl A (S.pyogenes), ITHEBMOKOKK
(S.pneumoniae), 30;10THCTBI cTaQUIOKOKK (S.aureus), UCKIOYass METHIUUTHHOPE3UCTEHTHBIC
mTaMMmbl  nociieHero. Kpome Toro, oH Xopomo JAeHCTBYeT Ha BO30yAWTENs KOKIIOLIA
(B.pertussis), nudrepuitayro nanouky (C.diphtheriae), mopakcemry (M.catarrhalis), nernonemis
(Legionella spp.), kammminobakrepsr (Campylobacter spp.), mucrepun (Listeria spp.), XiIaMuIuu
(C.trachomatis, C.pneumoniae), Mmukoruia3msl (M.pneumoniae), ypeariasmsl (U.urealyticum).

DOpUTPOMHUIIMH YMEPEHHO aKTHBEH npoTuB remoduiibHoil manouku (H.influenzae), 6oppenuit
(B.burgdorferi) u HekoTophix OakTepouoB, BKiItouas B.fragilis. B To jke BpeMs OH MpaKkTHUECKH
He JIeHiCTBYeT Ha rpaMoTpulareibHble OakTepun cemeiictBa Enterobacteriaceae, Pseudomonas
spp. 1 Acinetobacter spp., TOCKOJIbKY HE TPOHUKAET Yepe3 000I0UKY KIETOK JaHHBIX
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MUKPOOPTaHU3MOB.

MexaHU3M U XapakTep aHTUMUKPOOHOTO JIEHCTBUS MaKpOJIUIOB.

KakoB xapakTep aHTUMHKPOOHOTO EHCTBUSI MaKpOJIUIOB.

Jlnis Kakux erie rpyIn aHTHOMOTHKOB XapaKTepHO TaKxke cBsi3biBaHue ¢ 50S-
cyObequHULIaMu pubocoM MUKpoopranusmMa? Bo3MoKHO 11 UX COBMECTHOE
Ha3zHayeHue?

Kakune Merozas! onpeneneHus 4yBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K
MakpoJsinaMm Bel 3HaeTe?

3agaua. B mpouecce OunocuHTe3a aHTHOMOTHKA U3 TPYNNbl aMHHOIVIMKO3UIIOB IpU
KyJIbTUBHPOBAaHUU TPOJYIIEHTa COCTaB MHUTATEIbHOW CpeObl BKIIOYAT COEBYI0 MYKY,
KYKYpY3HBIH 3KCTPAKT, HOBbIMAOMNN 3 (eKTUBHOCT (hepMeHTanuu u conu. Ilogaya razoBoro
MOTOKA, UCTOYHMKU (ochaToB U a30Ta COOTBETCTBOBaIU TpeboBanusiM. I[lpu ngoGaBienuu B
Cpeay HEKOTOPOTO KOJIMYECTBA TIIFOKO3bI OMOCHHTE3 OBLIT OCITa0JICH.

B pesynbrare uero gqo6aBieHue B Cpey rFOKO3bl CHU3UIO 3(GEKTUBHOCTh OMOCHHTE3a
anTuOuoTHKa? Kakoe Ha3BaHUE HOCUT JaHHBIH 3P (HEKT, ero CynHocTs?

Kakue o01mume 3aKkOHOMEpHOCTH HEOOXOIMMO YUUTHIBATh MPU KYJIbTUBUPOBAHUH OOJBIITMHCTBA
MIPOYIIEHTOB BTOPUYHBIX META00THTOB?

Kakwue yrneBomopossl Haubosee 01aronpusTHLI Uit OMOCUHTE3a aHTUOMOTHUKOB?
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