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3auarue Ne 1.

TEMA 3AHSTUSA: «BBenenne B 6moTexnoioru0. OcHOBbI (papmMmaneBTHUYECKOI
ouorexHoJsioruu. buocucremsl, ucnosinbdyembie B bT. JIHK, PHK, cunre3 6esika. OcHOBBI
noJiyuyeHusi pekoMonHanTHbIX JJHK».

YUYEBHASA HEJIb 3AHATUS: cTyaeHTbl JOJDKHBI H3YYUTh BBEJICHHE B JIUCIUILUIUHY
«buorexHonorus», OWOOOBEKTHI, WCIOIB3YEeMbIE B OHOTEXHOJOTHH, XapaKTEPUCTUKY
MPOKAPUOTUYECKUX U JYKAPUOTHYECKUX KIIETOK, HM3yYUTh TEHHYI WHXXCHEPHIO, ATalbl W
OCOOCHHOCTH OHMOTEXHOJIOTHYECKOTO TpoIlecca, OUOCHCTEMBI B OHOTEXHOJOTHH, OCHOBBI
norydeHus: pekomoumHaHTHRIX JIHK.

3HAUUMOCTDb:B  OHOTEXHOJOTMHM  WCIOJB3YIOT  MOCIETHHE  JOCTIDKEHHSI — HAyKH:
MOJIEKYJISIPHYIO OWOJIOTHIO, TE€HHYI0 WH)XXEHepHuto, (U3MKy M XHUMHUIO (EpMEHTOB U T.J.
brorexHoorys, BBITECHSAA TPAJULHAOHHBIE TEXHOJOTHH, OTKPHIBAECT NPHUHIMIMAIBHO HOBBIE
BO3MOXHOCTH. bonbmmHcTBo  GuorexHonorndeckux JIC momydaroT MeTojaMu  T'€HHOM
umkeHepuu. [losromy Oynymuii crenuamucT AODKEH 3HAaTh OCHOBBI (papMareBTUYECKOM
OMOTEXHOJIOIMH, OPUEHTUPOBATHCS B OCHOBaX F€HHOM MH)KEHEPUH, a TAK)KE 3HATh OMOCUCTEMBI,
UCIOJIb3YEMbI€ B TEHHON MH)KEHEPHUH, U OMOTEXHOJIOTMH B LIETIOM.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMudeckux yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHbBIII MOMEHT 5 MHUH.
. TecToBbIIl KOHTPOJIb BXOJHOTO YpoBHsA3HaHUs 10 MUH.
. Onpoc, nuckyccusi, pa3dop CUTYallMOHHOM 3a/1a4ul Ha 3aHATUN4 7 MUH.
. [TepepsiB 10 muH.
. Ompoc, 1ucKyccusi, CaMOCTOSTENbHOE PEILIEHNE CUTYAllMOHHOM 3a1auu 47 MUH.
. TecToBBIN KOHTPOJIb UCXOIHOTO ypoBHsA3HAHUA 10 MUH.

AN L AW

7. IlogBeneHre NTOTOB 3aHATHS, 3aJJaHUE K CIIEAYIOLIEMY 3aHATUIO 6 MUH.
METOAHYECKHUE YKA3AHUA K ITPOBEJEHUIO 3AHATUA:
KoHTpoIIbHBIE BOITPOCHL:
1. ITonsiTust GUOTEXHOJOTHUS,, OMOOOBEKT, FYKAPUOTHI, MPOKAPUOTHI, TEPMOPUIBI, ME30(PUILIBI,
NCUXPOHIIBI, 3yOaKTEPUH U apXe00aKTepuu.
2. Ucropus passurus bT.
3. Cs3b BT ¢ npyrumu Haykamu.
4. Dranbl OMOTEXHOJIOTUYECKOTO MpolLiecca.
5. CpaBHuUTENbHAS XapaKTEPUCTUKA U OCHOBHBIE OTJIMUMUS IPOKAPUOT U DYKAPHOT.
6. Xapakrepucruka E. coli kak 6mooowext BT.
7. Xapaktepuctruka Saccharomycescerevisiae kak 6nooowsext BT.



8. IMonstua JIHK, Tpanckpunius, Tpancnsauus, Permukamus, [ensl, [lynsc — anextpodopes,
JHK-¢yrnpuntunr, [enarypauus, Penarypauwus, I'enorumn, ®enotun, CalThl, OK30HHI,
WNutponsl, Crnadicunr, AuTukooH, Konon, OnepoH.

9. Cunres /IHK.

10. YHuBepcalbHbIC aAMUHOKHUCIIOTHI.

11. IHK, PHK; tumer PHK.

12. T'enernueckast nHGOpMaIHsI, METOIBI €€ MoTydeHus, [ eHoM uenoBeka.

13. I'enHas uH>XEHEpUs, 3a/1a4H.

14. KnonupoBaHue, ITaIbI.

15. ®epMeHTHI peCTPUKINH, TTa3MUbI, OakTepruodaru, 6akMuIbI, KOCUMIBI, Pa3MUIBL.

TECTOBBIE 3AJTAHUSI JIJISI BXOJJHOI'O KOHTPOJISI 3HAHW :
1. Uro npucyme m/o — E. coli

a) rpaMOTpHULIaTeIbHAas MalouKa

0) pasmep MeHee | MKM

B) HEMATOTCHHAs OaKTepHsI

) pa3mep 6oiiee 1 MKM

1) TaTOTeHHAas! OaKTepHs

2. JybaKTepuu HACEJISAIOT:

a) Mo4BYy

0) 6osiota

B) BOIY

') OKEaHCKHE TITyOUHBI

) TOpSIYKe KUCIIbIEe HCTOUHUKH

3. YcraHoBHTE COOTBETCTBHE:

a) TepMODUITBI

0) Me30¢ bl

B) IICUXPO(UITBI

1) 45-90° C

2)-5-35°C

3)10-47°C

4. OTINYHTEIbHBIC 0COOCHHOCTH JYKAPHOTHYECKOM KJICTKHU:
a) OonpIINii pazmep

0) Hanuuue sapa

B) pUTHIHAS KJIETOYHAs! CTEHKA

') OTCYTCTBUE CYOKJIETOUHBIX OpTraHesl

n) xpomocoMmHas JIHK B nuronnasme

5. Tunu4yHbIe HANPABJIEHUS HCIOJIb30BAHUA MHKPOOPTaHU3MOB — ICUXPO(PHIIOB:
a) UICTOYHHUKH T€HOB, KOJUPYIOUINX TEPMOJIaOMITbHBIEC BEIIECTBA
0) UCTOUYHUKHU T€HOB, KOAUPYIOIIUX TEPMOCTAOMIbHBIE BEIIECTBA
B) YTHJIM3AIMsl TOKCHUECKUX OTXOI0B

I') IPOU3BOJICTBO CIIUPTA STHIOBOTO

1) MPOU3BOJICTBO OMorasza

6. Hauasio nocjienacrepoBCKOro nepuoaa B pa3BuTuM OMOTEXHOJOTMH OTHOCAT K:
a) 1941 r.



0) 1866 T.

B) 1975 1.

r) 1982 r.

7. OTKpBLI MUKPOOPTaHU3MBbI M BBeJI IOHATHE 0M000beKTa:

a) JI. Yorcon

6) ®@. Kpuk

B) @. Cenrep

r) JI. ITacTep

8. Ilepuoa aHTMOMOTHKOB B PAa3BUTHH OMOTEXHOJIOTHU OTHOCUTCSH K:

a) 1866-1940 rr.

0) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

9. CTpyKTYypy 0€/IKa HHCYJIMHA YCTAHOBMJI:

a) /1. Yorcon

6) ®@. Kpuk

B) @. Cenrep

r) JI. [Tactep

10. Pa3paGorka TexHosnornu pexomOmHaHTHbIX JIHK oTHOcuTcs k mepuoay pa3BUTHA
OMOTEeXHOJIOTHH:

a) aHTUOMOTHUKOB

0) I0macTepOBCKOMY

B) MOCJIEMAaCTEPOBCKOMY

T) yIpaBisieMoro OMOCHHTE3a

11. IToayyeHue Xxj1e00mMEeKapHBIX W NHMBHBIX JAPOXKKEH OTHOCUTCH K INEPHOAY Pa3BUTHA
OMOTEeXHOJIOTHH:

a) I0MacTePOBCKOMY

0) mocjaenacTepoBCKOMY

B) aHTUOMOTHUKOB

I) ynpaBisieMoro OMOCHHTE3a

J1) HOBOM M HOBEHIIEeH OMOTEXHOJIOTHI

12. IIpon3BOACTBO 3TAHOJIA OTHOCHTCS K NEPHOAY PA3BUTHS OMOTEXHOJIOTHH:
a) J101aCTePOBCKOMY

0) mocenacTepoBCKOMY

B) aHTUOMOTHUKOB

T) ynpaBisieMoro OMOCHHTE3a

1) HOBO 1 HOBeilIIel OMOTEXHOIOTHH

13. Ilepmoa pa3BuUTHST NPOU3BOACTBA BHMTAMHMHOB OTHOCUTCH K IepHOAY Pa3BUTHA
OMOTEXHOJIOTHH:

a) 10MacTEPOBCKOMY

0) mocenacTepoBCKOMY

B) HOBOU M HOBEHUIIIEH OMOTEXHOJIOTUU

T) ynpaBisieMoro OMOCHHTE3a

14. ITosryyeHue BUPYCHBIX BAKIIMH OTHOCUTCS K IIEPHOAY PA3BUTHS OMOTEXHOJIOTHH:
a) I0MacTePOBCKOMY



0) mociaenacTepoOBCKOMY

B) aHTUOMOTHUKOB

T') yIIpaBIIsieMOro OMOCHHTE3a

1) HOBOU M HOBEHIIIeH OMOTEXHOIOTHH

15. IlepBasi pekomOnnanTHasa JHK noay4ena:
a) B 1953 r. JIx. Yorconom u @. Kpukom

6) B 1972 1. I1. beprom

B) B 1963 r. M. Hupenbeprom

r) B 1953 r. ®. Cenrepom

PA3BOP CUTAYIIMOHOM 3AJJAYH HA 3AHATHMN.
3agaya. CymniecTBYIOT BIOJHE ONpeAeICHHbIE TPEOOBAHUS U YCIOBUS ISl CO3/IaHUS U PAa3BUTHUS
6uotexHonornueckoro npoussojctBa JIC. B wactHocTH, 3TO Kacaercs mpoOieMsl BbiOopa
0MO000BEKTOB /ISl MACIITAOMPOBAHUS IPOU3BOJICTBA. IMEIOTCS CyIIIECTBEHHBIE PA3TUYUS MEXKITY
JUKUM IITaMMOM M IPOMBIIUICHHBIM HTaMMoOM. IllTaMMm o6samaer BIOJIHE KOHKPETHBIMU
CBOWCTBAaMH MPUPOJHOTO XapaKTepa, a MPOU3BOJICTBEHHBIN MPOIECC UMEET CBOM TPeOOBaHUS K
sToMy mrTamMMmy. CyliecTByl0T cHocoObl BO3JACHCTBHS Ha JUKAH INTAaMM C  LEJNbIO
yIOBIIETBOpEHUs TpeboBanuii mpoussoactaa JIC.
[Tpoananu3upyiite 1aHHYIO CUTYaLMIO C TOYKH 3PEHUS:
» TIpejCTaBICHUS 0 OM000BEKTE U €ro (PyHKIHUSAX;
» COOTBETCTBHS CBOWMCTB mpoayleHTa TpeOoBanusaM mpousBoictBa JIC u mpobiem
0€30MMacHOCTH NP paboTe C MPOYLIEHTAMU;
» TPUMEHEHUS KOHKPETHBIX METOJOB IpeoOpa3oBaHHs OMOOOBEKTa Ui JajJbHEHIIEro
UCTIOJIB30BaHUS €T0 B CO3/IaHUH HOBBIX IpoaynenTos JIC.

CAMOCTOSTEJBHOE PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYM.
3anauya.B coBpemenHnoit 6uorexnonoruu npu co3ganuu JIC ocoboe MeCTO OTBOJIUTCS T€HHOM
UHXEHEPUH, CYTh TEXHOJIOTUH KOTOPOU 3aKJIF04YAETCSl B UCKYCCTBEHHOM COEIMHEHUU OTAENbHBIX
¢parmenToB JIHK invitro ¢ mocnexyromum BBeaeHneM n3onupoBannoii JJHK B xuByro KiieTky ¢
LENbI0 TOJY4YeHUs PEKOMOMHAHTHBIX OenkoB. JI OCYyLIECTBICHHMS 3TOr0 HEOOXOIUMBI
OIpEZICIICHHBIE YCIIOBUS, HAIWYUE TPAaHCHOPTHOro ycrpoiictBa nns BHeceHus [IHK B kierky
IPOJYLIEHTa, UCIOJb30BaHUE (DEPMEHTOB Il BKJIIOUEHHMsS HOBOTO reHa. ['eHHas MHXKeHepus
OIEpUPYET TAKUMHU MOHITUIMH, KaK BEKTOp, PECTPUKTA3bl, JUIKUE KOHIBI, CAUT y3HaBaHUS,
JIUTa3bl, TeH-MapKep, KOMIIETEHTHOCTb KJIETKU, 9K30H, UHTPOH.

C mnpencraBieHHBIX OOIIMX MO3UIMH MO T€HHOW HHXKEHEpUH CPOPMYIUpPYHTE KOHKPETHbIE
YCIOBUS:

pacmudpyiite MOHITHE «BEKTOP» U IyTH €T0 BBEJICHUS B KIIETKY;

peUIoKuTe (PepMeHThI, paboTarolue B 3TOW CUTYallUH;

NPEUIOKUTE TEXHUKY T€HHO-MHKEHEPHOT0 AKCIIEPUMEHTA (CTalun);

YV V VYV

cpaBHuTe mpouecc oopazoBanust MPHK y sykapuot u npokapmor.

TECTOBBIE 3AJTAHUSI JIJISI HCXOJISIIETO KOHTPOJISI 3SHAHUM:
1. AzoTucrbie ocHoBanus coorBercrByoT {HK:

a) aJIcHUH

0) ryaHuH

B) TUMUH

T') IUTO3UH

1) ypauumi



2. A3otucTbie ocHOBaHMsl cooTBeTcTBYIOT PHK:

a) aJIcHUH

0) ryaHuH

B) TUMUH

') IUTO3UH

2) ypauui

3. CTpyKTYpHBI€E I'eHbl, KOTOPbIE pa3jiejeHbl KOAMPYIOIMMMH 00JIaCTIMH HA3bIBAKOTCH:

a) MTHTPOHBI

0) SK30HBI

B) KOJIOHBI

4. YHuKaJbHasi IPOCTPAHCTBeHHAasi cTPyKTypa moJjekyJ/bl PHK onpenensier:

a) MPOLECC PeIUIUKaIuU

0) reHoTHI

B) (heHOTHTI

T') XapakTep B3aUMOJACHCTBUS C APYTUMHU MOJIEKYJIaMH U BHEITHHUMH YCIOBUSMU

) nokanuzanuio Mojekynsl PHK

5. CniaiicuHr:

a) BbIpe3anue u3 npeamectBeHHMKOB MPHK 3K30HOB 1 KOBajeHTHOE COEIMHEHHE MHTPOHOB C
obpazoBanuem 3penbix Mosiekya MPHK

0) BbIpe3anue u3 npenuectBeHHUKOB MPHK MHTPOHOB M KOBaj€HTHOE COEAMHEHHE SK30HOB C
obpazoBanuem 3penbix Mosiekya MPHK

B) cuHTe3 3penbix Moiekyl TPHK myrem ciimBku oTHEIbHBIX HYKICOTHOB «TOPEI] B TOPEID

r) BbIpe3aHue u3 mpenuiecTBeHHUKOB MPHK HHTpOHOB M MX KOBAJIEHTHOE COEIUWHEHHE C
oOpa3oBanuem 3pensix Moaekyn MPHK

6. Ilonsituro «bnoodbeKT B mpomeccax OHOCHHTE32» COOTBETCTBYeT cClleayloliee
onpejeieHue:

a) OpraHu3M, Ha KOTOPOM HCHBITHIBaIOT HOBbIE OMOJIOTUYECKH aKTUBHBIE BEILIECTBA

0) opraHu3M, BbI3bIBAIOIINN KOHTAMUHALINIO OMOTEXHOJIOTHYECKOTO 000PYJOBAHUS

B) (PEPMEHT, UCMOIb3YEMbIH B aHATMTUYECKUX LENIAX

') OpraHu3M, IPOAYLUPYIOUINI OMOJIOTUYECKH aKTUBHBIE COEIMHEHUS

1) pepMeHT — IPOMBIIIUICHHBIN OHOKATAIU3aTOP

7. llonsituo «bnoo0beKT B mpoueccax OMoTpaHchopManuM» COOTBETCTBYET Cleaylollee
onpeaeaeHue:

a) OpraHu3M, Ha KOTOPOM HCTIBITHIBAIOT HOBbIE OMOJIOTMYECKH aKTUBHBIE BEIIECTBA

0) opraHu3M, BbI3bIBAIOIINN KOHTAMUHALINIO OMOTEXHOJIOTHYECKOTO 000PYJOBAHUS

B) (PEPMEHT, HCMOIb3YEMbIN B aHATUTUYECKHUX LENIAX

') OpraHu3M, IPOAYLUPYIOUINI OMOJIOTUYECKH aKTUBHBIE COEIMHEHUS

1) (pepMEHT — IPOMBILIUIEHHbIN OMOKaTaIN3aTop

8. lonop —310:

a) 6M000BEKT, MOCTABIIAIOIIUI MaTepra i Ipoliecca MPOU3BOCTBA JIEKAPCTBEHHBIX CPE/ICTB
6) OM000BEKT, MOCTABIISAIOLINI MaTepuai A Mpolecca MPOU3BOICTBA JEKAPCTBEHHBIX CPE/ICTB
0e3 ymiep0Oa a7t CBOCH KUZHEIEATEIIbHOCTH

B) OMOOOBEKT, y KOTOpOTO 3a00p MaTepuayia Il MPOU3BOACTBA JICKAPCTBEHHBIX CPEICTB
OKa3bIBAETCSI HECOBMECTHUM C MPOJIOJKEHUEM KUZHEAEATEIIbHOCTH

') 6M000OBEKT, MOCTABIIAIOIIUN MaTepual JUIisl OYUCTKH MTPOIYLIEHTOB



9. K npoxapuoram OTHOCATCS:

a) baxkTepuu

0) BUpYChI

B) IpoCTenIIne

T) rpuOkI

10. KiteTouyHasi CTeHKa IrPaMIloJIOKUTEIbHbIX 0aKTepUid 1 AKTUHOMHUIIETOB COCTOMT M3:
a) XUTHHA

0) menTUaOTIIMKaHa

B) JIMTIOTIOJIMCAXapHI0B

T') IEJUTFOJI03bI

) Oenka

11. KiteTouHasi cTeHKa TPaMOTPHUIATEIBHBIX 0aAKTEPHid COCTOUT H3:
a) XUTUHA

0) menTuaOTIMKaHa

B) JIMTIOTIOJICAXapHI0B

T') HEJLTIOI03bI

1) O6enka

12. KineTouHasi cTeHKA IJIECHEBBIX TPUOOB COCTOUT U3:

a) MeNnTUIO0IINKaHa

0) nunormnosxcaxapuaoB

B) IEJUIIOJIO3BI

r) Oenka

1) XUTUHA

13. Dykapuoramu siBJSIOTCH:

a) TpUObI

0) sybakTepuu

B) aKTUHOMMIICTHI

T') BUPYChI

14. I'naBHbIH KpuTepuii 0TOOPa NPoOAYyLEHTA B KayecTBe 0M000beKTAa:
a) OBICTpOE HAKOILJIEHHE OMOMAacChl

0) yCTOMYMBOCTH K 3apakKeHUIO IOCTOPOHHENH MUKpO]IOpoit

B) CIOCOOHOCTHh CUHTE3UPOBATh 11€JIEBOM MPOTYKT

T') CIIOCOOHOCTH PACTH Ha JICUIEBBIX MUTATEIBHBIX Cpeaax

) CeKpeIus IeIEBOr0 MPOAYKTA B KYIbTYPaIbHYIO )KHIKOCTh

15. lonaTop — 310 OMOJIOTHYECKUIi 00BEKT:

a) ¢pepmeHT-OnoKaTanu3aTop mpoiecca ouoTpanchopmanuu

0) OCTABIISIONINI MaTeprall JJIs TPOIIecca MPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEJICTB
B) MTOCTABJISAIONIMI MaTepHal JUisl Ipolecca MPOM3BOACTBA JIEKAPCTBEHHBIX CpesicTB 0e3 yuiepoa
JUTSL CBOEH JKU3HENeATEeIbHOCTH

I) TIOCTaBISIONIUMN MaTepuan [Uisl Tpolecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEICTB C
MpeKpalieHNueM JaTbHEeHIIeH KU3He1eITeTbHOCTH

JIMTEPATYPA JJIs1 HOATI'OTOBKH K 3AHATHUIO ITIPENNOJABATEJISIM:
OcHOBHAA:



1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKass OMOTEXHONOTHs: Yd4eOHOE MOCOOHWe MJisi CTYACHTOB BBICIIMX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-/lony ®enukc Tomck M3nmatensctBo HTJI Cubupckuii ['ocynapcTBEHHBIN MeIUIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. dapMmarieBTHUECKass OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: yueO. mocodue / C.H. Opexos ;
noxa pexn. B.A. beikoBa, A.B. katnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jlexuums Ne 1.

5.®apmanieBTHYECKass OMOTEXHOJIOTHUS: PYKOBOJCTBO K MPAKTUYECKUM 3aHATUSAM: y4eO. mocooue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

6. TepMHUHOIIOTHYECKUH CIIOBAPH 110 OMOTEXHOJIOTUU

7. buonorus: yue6.moco6ue / I'.I'. YeObrmen ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MuxkpoOunosorusi, BUPyCoJIOTrus U MMMYHOJIOTUS: PyK. K J1a0. 3aHATUAM: yueb. nocobue / B.C.
Cooriuakosa;, — M. : I'DOTAP-Menua, 2012. — 320 c.

9. Mukpob6uomnorusi: yueOHUK U1 cTyneHToB (apmaneBtudeckux BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.



3anstue Ne 2.
TEMA 3AHATHUSA: «O01masi XxapakTepucTUKa O0HOTEXHOJOTHYECKOT0 MPoIeccay.

YUYEBHAS HEJIb 3AHATUS: cryneHTsl JODKHBI U3YYUTh OMOTEXHOJOTHUYECKHI Mpolecc,
Kak OCHOBY (hapMaleBTHYECKOH OHMOTEeXHOJOrMH, OO0OpyIOBaHHE, HCIOJIB3yeMOE B
OMOTEXHOJIOTHYECKOM TIpoLiecce.

SBHAYUMOCTDb:O0yaymuii  crienuajucT JO0JDKEH 3HaTh OCHOBBI OHMOTEXHOJOTHYECKOTO
npoiiecca, OOIIMe MPUHIUITBI 1 OCHOBHBIE ATallbl OMOTEXHOJIOIHYECKOTO MTPOU3BOICTBA, TaK KaK
6ombiioe konuyecto JIII Ha ceroAHsIIHUN AEHb MOJTy4aeM MEeToJaMi OMOTEXHOJIOTUH.

MPOAOJIKUTEJIIBHOCTD 3AHATHUS (B akaieMu4ecKux yacax) — 3.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIJIAH ITPOBEJAEHUSA 3AHATUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anMOHHBIII MOMEHT 5 MHUH.
. TecTOBBIN KOHTPOJIb BXOJHOTO YPOBHSA3HAHUS / MUH.
. Ompoc, auckyccusi, pa3dop CUTyallMOHHOU 3aa4u Ha 3aHATUNS() MUH.
. IlepepbiB 10 MuH.
. Onpoc, mucKyccusi, CaMOCTOSITEILHOE pElIeHUEe CUTYyallMOHHOM 3a1auu 50 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHSA3HAHUS 7 MUH.

~N N BN

. [logBeneHre UTOTOB 3aHATHS, 3aJJaHUE K CICAYIOMIEMY 3aHITHIO 6 MUH.

METOAUYECKHUE YKA3ZAHUA K ITIPOBEJEHUIO 3AHSTUSA:
KoHTponbHbIE BONIPOCHI:
1. Craguu OMOTEXHOJIOTUYECKOTO Mpoliecca.
2. CocTaBbl MUTATENBHBIX CPEJl A KYIbTUBHPOBAHUS MHUKPOOPTaHU3MOB.
3. [IpuroroBieHe MOCEBHOTO MaTepHala 1 KyJIbTUBUPOBAHNE MUKPOOPTaHU3MOB.
4. OO6opynoBaHue, HCTOIb3yeMOE B OMOTEXHOJOTUM: OMOPEAKTOPHI, Y3-MOEUYHBIC MAIIUHBI,
MammuHbel  HUCHOJIb3yEMbIE B MPOU3BOJCTBE HMHBEKIHMOHHBIX JI® © HEkoTOpoe Apyroe
obopyoBaHue.
5. Metojipl oBbIIeHUS () (HEKTUBHOCTH (epMEHTAIUH.
6. Metoapl KOHTpOJIsI OMOMacchl M KOJHMYECTBA KJIETOK NMPH KYJIbTHBUPOBAHUH. ATONTO3 U
HEKpPO3.
7. Beigenenue npoayKToB OMOCHHTE3a U MOTy4€HUE KOHEYHOTO KOMMEPYECKOTO MPOIYKTa.

TECTOBBIE 3AJAHUA JIJISI BXOJHOI'O KOHTPO.ISI 3SHAHUM:
10



1.buopeakTopsl, Yepe3 KOTOPbIe [1JIsl lepeMelIMBAHUS COIeP:KMMOro MPOMyCKaT BO3AYX
Ha3bIBAKOTCH:

a) SpauQTHBIE

0) 6apOoTaKHBIC KOJOHHBI

B) PEAKTOPHI C MEXaHUYECKUM TepEMEITNBAaHUEM

2. [lepememmuBaHue KyJbTYPAJbHOMH CpeAbl BMeCTe ¢ KJIETKAMH BOCXOASIIMMH MOTOKAMU
B03/1yXa, PABHOMEPHO LUPKYJIUPYS M0 BceMy 00beMy, OCYlIeCTBJIsIeTCH B:

a) apaudTHHIE

0) 6apOOTaKHBIE KOJIOHHBI

B) PEAKTOPHI C MEXaHUYECKUM IIepeMEITIBaHHEM

3. IIpouecc pepMeHTAIIUM KOHTPOJMPYIOT MO:

a) pH

0) Temmeparype

B) KOHIICHTPAI[K PaCTBOPEHHOT'O BOAOPOIA

4. Onucanue Mopdoaoruyeckux, GU3NOIOTNYECKHX XaPAKTEPUCTUK NMUTATEJBHBIX Cpel,
yCJ10BHii BHIPAIIMBAHUS M CPOKA XPaHEHUS U3J10KEHbI B:

a) ['® 12 uznanus

0) macnopTe Ha IITaMM KYJIbTYpPbl

B) CIIPAaBOYHOI M Hay4yHOH auUTEparype

5. Pe:kuM XpaHeHHUs! KYJIbTYP — NPOAYIEHTOB MpeAnoaraer:

a) 3aMopa)kuBaHMe MpH Temiieparype Huxe — 20° C

0) nuodunpHOE BHICYIITMBAHUE

B) KOHCEpBUPOBAHUE

6. YuacTtok pasjesieHusi KYJbTYPAJbHOH KMIKOCTH KAaK 3JIeMEHT OMOTEXHOJIOTM4ecKOoi
CHCTEeMbI OTHOCHTCS K CTYIIeHU HePapXUM:

a) mepBoi

0) BTOpOI

B) TpeTheil

T') YeTBEPTOH

7. TexHOJOrH4eCKNii BO3AyX /IJI1 OMOTEXHOJIOrH4eCKOro NpoM3BOACTBA CTEPUIN3YIOT:

a) Y-o01yyeHuem

0) HarpeBaHuEM

B) punbTpoBaHUEM

T) paaualnyel B MaJbIX J03aX

1) aHTUOMOTUYECKUMH BEIIECTBAMU

8. ®oroadpToTpoPbl — OPraHu3Mbl, KOTOPbIE AJIS1 POCTA U PA3BUTHSA:

a) Hy»KJarTcs B akTopax pocTa

0) UCTIONB3YIOT TUOKCU/T YTIIEpOia 1 MUHEPAIbHBIE BEIIECTBA

B) MCIIOJIB3YIOT OPraHUYECKHE BEIIEeCTBA

I') UCTIOJIB3YIOT YHEPTUI0 OKUCIICHNUS HEOPTaHMUECKUX BEIIECTB

9. lonaTop — 3T0 0MOJI0TN4YeCKHIT 00bbEKT:

a) (hepmeHT-OMoKaTanu3aTop npoiecca Ouorpanchopmalu

0) mocTaBIAIOMIMN MaTepua Jyisl poliecca MPOU3BOACTBA JIEKAPCTBEHHBIX CPE/ICTB

B) MTOCTABJISAIONINN MaTepHal Juisl poliecca MPOU3BOICTBA JIEKAPCTBEHHBIX CpelicTB 0e3 yiiepOa
JUUISL CBOEH JKM3HENESITETbHOCTH
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I) TOCTaBISIONIMI MaTepuan [Uisi Ipolecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEICTB C
MPEKPALLCHUEM JaJbHEUIIEHN )KU3HEAEATEIbHOCTH

10. XeM0auTOTPO(PBI — OPraHU3Mbl, KOTOPbIE 1JISl POCTA U AbIXaHUSL:

a) HY»KIal0Tcs B pakTopax pocra

0) UCTIONB3YIOT OPraHUYECKHUE BEIIECTBA

B) HCIOJB3YIOT SHEPTUIO OKUCICHHSI HEOPraHMYECKHUX BEIIECTB

T') UCIIOJIb3YIOT SHEPTHUIO CBETa

PA3EOP CUTAYIIMOHOM 3AJTAYM HA 3AHATHMN.
3apavya.Cramus pepMeHTanMM - HEHTpajJbHas CPEOH ATAMOB MPOMBIILICHHOTOIPOU3BO/ICTBA.

[Ton dbepmeHTanMEl MOHUMAIOT BCIO COBOKYITHOCTD MOCJIEIOBATENbHBIXONIEPALlUi OT BHECEHUS B
3apaHee MPUTOTOBJIICHHYIO U TEPMOCTATUPOBAHHYIO CPEIYHHOKYJISATA 10 3aBEPILEHUS [TPOLIECCOB
pocTta, OMocuHTE3a NI OUOoTpaHChHOPMAIIHIH.

1. Kakue nBa Buza (hepMeHTAIMK BaM U3BECTHBI?

2. C moMmompl Kakoro o0OpyaoBaHHS OCyIIecTBiIseTcss QepMeHTtanus? EroocHoBHBIC
AJIEMEHTBI, CXeMaTHYECKOE H300paKeHNe.

3. KakrexHoMOrHuecKoeoHopMICHUETIPOIIECCOBIIPOMBIIICHHOW OWOTEXHOJOTHH 33aBHCTU OT
OTHONICHHSI MUKPOOPTaHU3Ma-TIPOIyIIeHTa KKHCIopoay? Tpu rpyIiisl OHOpeakTopoB.

4. CniocoObl ympaBiieHUs MpolieccoM (pepMeHTaIiH

CAMOCTOSTEJBbHASI PABOTA. TEHLIEHUE CUTYALIMOHHOM 3AJIAUN.

3agaua. YcranoBure PABIIIbHYIO MOCJIEI0BATEILHOCTD CTaIuid "
OTIEPAIIMUTEXHOJIOTMYECKOTO  MpOoIiecca, TMPEACTABICHHBIX Ha  CXeMe, 3arojHUTEe
HEeJOCTaloUIMeonepaniun craann «Beiienenue meneBoro mpoaykra». lIpemioxxure MeTo bl
ManmnapaTypHOE OCHAIICHUE ONepannuu «J{e3uHTerpanus KIeTOK.

. [ToaroroBka u cTepuiIM3aIus ra30BOro MOTOKA

. [TogroroBka u crepunuzaiust 000py10BaHUS U KOMMYHUKAIIUHA

. [loaroroBka u crepunuzanus cyocrparta

. Pa3nenenue KynpTypaabHOU CyClIEH3UN

. O6paboTKa KyJIbTypajJbHOU CyCIICH3UN

. AHaJIM3 11eJIEBOro MPOayKTa

. Jle3anHTerpanus KieTok

0 3 N U kAW

. Boigenenue nHAMBUAYaIbHOTO BELIECTBA

9. KynbruBupoBanue 6M000beKTa

10. IToaroroBka 6M000BEKTA

11. Cymka neneBoro npoaykra

12. dacoBka, ymakoBKa, MapKUPOBKa JIGKAPCTBEHHOMN CyOCTaHIINN
13. Bolgenenue 11eeBoro npoIyKra

14. buosornueckas O4UCTKAa OTXO0B

TECTOBBIE 3ATAHUA JJISI UHCXOAAIMIETO KOHTPOJISA 3HAHUM:

1.KoJ10HOYHBII OHOpeaKkTop VI HMMOOMJIM3AIUM LeJbIX KJIETOK J0JIKeH OTJHYATHCH OT
peakTopa 1Jisi HMMOOWIM3auuu GpepMeHTOB

a)00JIBIIUM TMAMETPOM KOJIOHKH

0) OTBOJIOM Ta30B
12



B)0oJIee OBICTPHIM JIBMKCHUEM PACTBOPUTEIIS

r)(popMmoii yacTuIy HEPACTBOPUMOTO HOCUTEIIS

J)pa3zMepamMH YacTHUL] HEPACTBOPUMOIO HOCUTEIIS

2.Peryiupyemasi (pepmMeHTALMSA B Npollecce OMOCUHTE3a J0CTUIAeTCS NMPHU cIocode
a)IEPUOIUYECKOM

0)HETPEepPHIBHOM

B)OTHEMHO-IOJIUBHOM

T) MOJIYIEPUOAUYECKOM

J)IUKIAYECKOM

3.bopsda ¢ (aroBoii wuHbeknueir B uUexax (epMEHTANUH AHTHOMOTHYECKOI
NPOMBILLIEHHOCTH HANOO0/Iee PALMOHATbHA IyTeM

a)y»XECTOYEHMsI KOHTPOJIS 33 CTEPUIIM3ALMEN TEXHOIOTMYECKOIO BO3yXa
0)y»XeCTOUEHHUsI KOHTPOJIS 3a CTEPUIIM3ALIMEN TUTATEIbHON Cpe/Ibl

B) TIOJIYYCHHS ¥ UCIIOJIb30BaHUS ()aroyCTOMYMBBIX ITAMMOB OMOO0OBEKTA
T')y’»KECTOUYECHHSI KOHTPOJIS 32 CTepUIIM3aIeil 000pya0BaHUs
I1)Y’KECTOUEHHSI KOHTPOJIS 32 GUIBTPAIIMOHHBIMHI YCTAaHOBKAMHU
4.Crioco® coxpaHeHHUs] HYKHOH OHMOTEXHOJIOTY HPOAYKTHBHOCTH KYJbTYP
MHMKPOOPraHNU3MOB

a)B XOJIOIMJIbHUKE

0)roA c10eM MUHEPATIBHOTO Macja

B)B CBIIIY4YHUX MaTepuanax

T') CyOIMMAaIIMOHHOE BBICYIITUBAHUE

T)KpUOXpaHEHUE

5. [IpeumyniecTBO KJI1€TOYHOMH MHKEHEPHH Tepe/] CKpeliBaAHUeM:

a) HallpaBJICHHbIE KOMOWHAIUN T'€HOB

0) ObICTpas CeNeKIMs HOBBIX BAPUAHTOB

B) IIPEOJI0JICHHE BUAOBBIX U POJOBBIX OapbepOB

') MyTallMOHHBIE U3MEHEHHUS TeHOMa

6. OcHOBHBIE METO/IbI COBEPIIEHCTBOBAHNSA 0M000bEKTAa B COBPEMEHHOI OMOTEXHOJIOTHH:
a) MHAYIIMPOBAHHBIA MyTareHe3

0) cenexmus

B) F€HHAsl MH)KEHEepUs

') MHTPOJYKIIMS PacTEeHUI

7. CKpHHMHT JIeKapCTBEHHBIX CPEJACTB:

a) COBEpILIEHCTBOBAHMUE IyTEM XUMUYECKOU TpaHchopMauu

0) coBeplLIEHCTBOBAHUE ITyTeM OHOTpaHCcHOpMaLUU

B) MIOMCK U OTOOp («IIpOCEnBaHUE») IPUPOJIHBIX CTPYKTYP

T') MOJIHBII XUMUYECKHUI CUHTE3

1) "3BMEHEHHE IPOCTPAHCTBEHHON KOH(UTYpaLlMU MPUPOAHBIX CTPYKTYP
8. Pos1b MHIYKTOpPA MOTYT BBINOJIHSATH:

a) cyOcTpaThl

0) KOHEYHBIH MPOJIYKT PEAKIIUU

B) MIEpBUYHBIE METAOOIUTHI

') BTOpPUYHBIE METaOOIHUTHI

9. Oneparop — 3T0:
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a) HayaJIbHBII Y4acTOK TPAaHCKPUIITOHA

0) cTapToBas TOUKa TPAHCKPHUIIIIUU

B) HauaJIbHBIM yYaCTOK 3K30Ha

r) ywyacrok JHK, cBsa3pBaronuii Oenku-perynsaTopbl TPAHCKPUIILUU B IPOKAPUOTHYECKON
KJIETKE

1) yuactok JIHK, cBs3bIBaromuii O€IKu-perysiTopbl TPAHCKPUIIIIMK B DYKAPUOTHUYECKON KIIETKE

JIMTEPATYPA JUIS ITIOATI'OTOBKU K 3AHATHUIO ITPENTIOJABATEJISAM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3sikun, C.H. Opexos, N.W. YakaneBa — M.: «Axkagemusi», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKas OWOTEXHONOTHs: Yd4eOHOE MOCOOHWE Ui CTYACHTOB BBICIIMX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck MzmarensctBo HTJI Cubupckuit I'ocymapcTBeHHBIH MEIUIIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. dapmarieBTHUECKass OMOTEXHOIOTHS: PYK. K MPaKT. 3aHATUsAM: y4eO. nmocodue / C.H. Opexos,;
noxa pen. B.A. beikoBa, A.B. karnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jlexmus Ne 1,2

5.®apmanieBTHYECCKasT OMOTEXHOJIOTHUS: PYKOBOJCTBO K MPAKTUUYECKUM 3aHATUSAM: y4e0. mocoone
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JononHuTenpHas:

6. TepMuHOIOTUYECKUH CIIOBAph 10 OMOTEXHOJIOTUU

7. buonorus: yae6.nmocobue / I'.I'. YeOpimieB ; — M. : TDOTAP-Meaua, 2010. — 416 c.
8.MukpoOunosorusi, BUPyCoJIOTus U MMMYHOJIOTUS: pyK. K J1a0. 3aHATUAM: yueb. nocobue / B.C.
Cooriuaxosa;, — M. : I'DOTAP-Menua, 2012. — 320 c.

9. Mukpob6uomnorusi: yueOHUK U1 cTyneHToB (apMmaneBtudeckux BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansTue Ne 3.
TEMA 3AHATUSA: «I'eHOMHMKA W NPOTEOMHMKA. AHTHCMBICJIOBbICOJUTOHYKICOTHABI.
Kondopmaunonubie 601e3H1».

YUYEBHASA HEJIb 3AHATUSA: cryneHTbl A0KHBI U3YYUTh F€HOMUKY U MPOTEOMHKY, MX
B3aMMOCBS3b MEX1y c000i1 1 3HaueHue B (papManeBTHIECKON OMOTEXHOIOTHH.

SHAYUMOCTDb:0yaymuii crienuaiucT JOJDKEH 3HAaTh O CYIIECTBOBAaHUU KOH()OPMAIMOHHBIX
0oJIe3HAX, CrOCO0ax WX MCCIEAOBAaHUS M BO3MOJKHBIX NMPUYMHAX BO3ZHUKHOBEHHUS; O CO3JIaHUU
AHTUCMBICIIOBBIXOJIMTOHYKJICOTHIOB U MIPEMapaTOB Ha UX OCHOBE.

MPOAOJIKUTEJIIBHOCTD 3AHATHUS (B akaneMu4ecKux yacax) — 3.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIVIAH ITPOBEJAEHUSA 3AHATUSA U BIO/KET YYEBHOI'O BPEMEHU:
1. Opranu3anMOHHBIII MOMEHT 5 MHUH.
2. TecToBBIi1 KOHTPOJIb BXOJAHOI'O YPOBHSI3HAHUS 7 MUH.
3. Onpoc, nuckyccus, pa30op CUTYaIlMOHHOM 3a7auu Ha 3aHATHHS 0 MUH.
4. IlepepniB 10 MuH.
5. Ompoc, TUCKyccusi, CaMOCTOSITETFHOE PEIlIEHUEe CUTYallMOHHOM 3a1auu 50 MUH.
6. TecToBBII KOHTPOJIb UCXO/IHOTO YPOBHS3HAHUS 7 MUH.
7. [TogBeeHue UTOTOB 3aHITHS, 33JJaHUE K CIEAYIOIIEMY 3aHITHIO 6 MUH.

METOAUYECKHUE YKA3ZAHUSA K IPOBEAEHUIO 3AHATUA:
KoHTposibHBIE BOITPOCHI:

1. I'eneruka. McTtopus pa3BUTHSL.

2. 'enomuka. Llenu u 3aa4u T€HOMUKH.

3. [Iporeomuxka.

4. CBs3b IPOTEOMUKH ¥ TEHOMUKH.

5. CpaBHUTENIbHAS TEHOMUKA.

6.CTpyKTypHasi TCHOMHKA.

7. ®yHKIMOHAJIbHAS TEHOMUKA.

8. TapreTHblil CKPUHUHT.

9. CekBEHMpPOBAaHUE IEHOMA.

10. ITpoeKT «reHOM uenoBeKay.

11. I'enorepanusi.

12. AHTHCMBICTIOBBICOJIUTOHYKJICOTH/IBI.

13. KordopmannoHHbIe OOJIC3HH.
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TECTOBBIE 3AJTAHUSI JIJISI BXOJISAIIETO KOHTPOJISI 3HAHUM:
1. YcranoBieHne cTeneHu 0J1M30CTH MO MOC/I€10BATEILHOCTH HYKJIEOTHA0B B IreHaXx,
MOJIy4eHHBIX U3 Pa3HbIX HCTOYHUKOB — 3TO:

a) FEHOMHKa CpaBHUTEIIbHAS;

0) reHOMUKa CTPYKTypHas,

B) TCHOMHKA ()YHKIIMOHAJIbHAS.

2. YcTaHOBJIeHHE MOJTHOM MOCJIe10BATEILHOCTH HYKJIEOTHIHBIX Nap B reHe, XpOMocoMe —
ITO:

a) FEHOMHKa CpaBHUTEIIbHAS;

0) reHOMUKA CTPYKTypHas;

B) TeHOMHKA (yHKITMOHATHHASL.

3. Onpenesienue (pyHKIUI 6e1ka, KOAUPYEMOro Kax/AbIM OT/eJbHBIM I'€HOM, U POJIU 3TOT0
Oesika B MeTa00JIM3Me — 3TO:

a) FTeHOMUKA CpaBHUTEIIbHAS;

0) reHOMUKA CTPYKTYpHAas;

B) reHOMHKa (yHKI[MOHATIbHASI.

4. CekBeHHpOBaHME — ITO:

a) onpeJieIeHHe MOCIeA0BATEIbHOCTU HYKJIEOTHIHBIX 1Iap;

0) ompesiesieHue CYyIIEeCTBEHHOCTH HYKJICOTHIHBIX Tap;

B) OTOOp ¥ MOMCK I'€HOB.

5. MexayHapoaHbii mpoeKT «['eHoM 4es10BeKa)» ObL1 3aBepIIeH B:

a) 2003 rony;

6) 2000 roxy;

B) 1993 rony.

6. MexayHapoaHblii MpoeKT «['eHOM 4es10BeKa» yTBep K/IeH B:

a) 1953 r.

6) 1972 .

B) 1963 r.

r) 1990 r.

1) 2005 .

7. LHeabio npoexkTa «I'eHOM 4e10BeKa» SABJISETCH:

a) ycraHoBneHue cTpykTypsl JJHK

0) pa3paboTka TexHonoruu pekomouHaHTHbIX JJHK

B) MOJIHOE CEKBEHUPOBAHHME F€HOMA YEJIOBEKa

') UICHTU(PUKALNS U KIOHUPOBAHUE T€HOB HACIIECTBEHHBIX 3a00JI€BaHUMA

1) KJIOHUPOBaHUE YeI0BEKa

PA3EOP CUTYAIIMOHHOM 3ATAUU HA 3AHSATHM.

3agauya. B 1mpomecce OMOTEXHONOIMYECKOro mpouecca U3 sAApa KIETKH MaTOreHHOIro
JUITYeNIOBeKa MHUKPOOpPTaHU3Ma BBIIEIEH I'€HOM, B KOTOPOM ObUT BBHIOpaH OIpe/eleHHBINTeH
(Y4acTOK HYKJIEMHOBOM KHMCIIOTHI MUKpPOOpPraHu3Ma). JlaHHBIA T'eH pa3sMHOXEH CIIPUMEHEHHEM
[1LIP.B 6a3e aHTUMHKPOOHBIX areHTOB BBIOpAH OJIMH,B3aUMOEHUCTBUE C KOTOPBHIM I10/IaBUIIO
aKTUBHOCTh reHa HaumOosee 3¢ ¢dexkTuBHO.3aTeM BBIOpaHHBIM M3 AHTUMHUKPOOHBIM areHT ObLI
onpoOOBaH B JEUCTBUM Ha IENYIOMUKPOOHYIO KJIETKY HMCXOJAHOTO MHUKPOOpPIaHM3Ma, BbI3BaB
BBIPQXEHHOE T10JIaBJICHHEEE KUZHEACSITEIbHOCTH.
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1. Onpenenute BUA CKPUHUHTA aHTUMUKPOOHON CTPYKTYPHI U1 KOHKPETHOTOMATOT'€HHA.

2. Belgenure OCHOBHBIE ATalbl CKPUHHUHTA, OIIPEIEIUTE UX 3HAYEHUE B XOACCKPUHUHTA.
3. J1ast yero nmpuMeHseTCsl JaHHBIN BUJI CKPUHUHTA aHTUMHKPOOHOM CTPYKTYPBHI.
4. YTo noCIyXUT NPOJOJIKEHUEM YKAa3aHHOIO ITporecca?

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYH.

3anava. ['enHas nHXeHepUs NOsABUIACH OJaronaps paboTaM MHOTHX HCCIEI0BaTeNell Bpa3HbIX

oTpaciisix OHMOXHMUHU U MOJ'IGKy.TIHpHOﬁ redetuku. I'ennas HHXXCHCPHA COBOKYIIHOCTH METOOOB,
IIO3BOJIAIOIIINX B HpO6I/IpKe IEPECHOCUTDH FeHeTI/I“IeCKyIOI/IH(l)OpMaHI/IIO U3 OJHOro opraHu3smMa B
,I[pyl"OfI. HepeHoc I'€HOB JAa€T BO3MOXHOCTBIIPEOAOJIEBATE MCKBHUIOBEIC 6apbepbl " IIepcaaBaThb
OTACJIBHBIC HACIICACTBECHHBICTIPU3HAKW OJHHUX OPTraHHU3MOB JPYIUM. HEH]) - IOJIYYECHHUEC KIICTOK,

B IIPOMBIIIIJICHHbIXMacIITa0axX HapadaThIBaTh HEKOTOPHIE OEIIKH.
» Uro npeAcTaBIsIOT U3 ce0sl IUTa3MUIbI, UX POJIb B TEHHON WH)KEHEPHH.
» Jlnst yero GakTepualibHBIC KIETKH BHIPA0ATHIBAIOT PECTPUKTA3HI?
» CymHOCTh TIpollecca KIOHHPOBAHUS JUIS TIOJNYYCHHS PEKOMOWHAHTHOU
CTIIPIMEHEHUEM IUIa3MUJI M PECTPUKTA3.
» OCHOBHBIE ITPOAYLIEHTHI, UCITIOJIE3yEMbIE B IOCTPOCHUN PEKOMOWHAHTHBIXOEIIKOB.
» TloHsATHE BEKTOpa B TEHHOW MH)KCHEPUU

TECTOBBIE 3AJAHUA JIJISI HCXOAAIMIETO KOHTPOJISA 3HAHUM:
1. B kayecTBe OCHOBHOI'O M€TO0/1a TEHOMHMKH UCHOJIb3YIOT:

a) MUKPOCKOTIHIO

0) ra30’KUJIKOCTHYIO XpoMaTorpaduro

B) IByXMEPHBIH 371eKTpodopes

I') CCKBEHUPOBaHHE

1) CHEKTpaJbHbIN aHAIN3

2. IIporeomMuka xapakTepu3yeT COCTOSIHHE MUKPOOHOT0 NATOreHHA 10:
a) pepMEeHTAaTUBHON aKTUBHOCTH

0) CKOpOCTH pocTa

B) 9KCIIPECCUU OT/ICTBHBIX OEITKOB

T') HAXOXKJICHUIO HA KOHKPETHOM CTaJMK POCTOBOTO ITUKIIA

1) METaboIN3MYy

3. B kayecTBe OCHOBHOI0 MeTO/1a IPOTEOMHUKH MCIOJIb3YIOT:

a) MUKPOCKOIIHIO

0) ra30kMIKOCTHYIO XpoMaTorpaQuio

B) IByXMEpHBIH 351eKkTpodopes

T') paAMOU30TOIHBIN aHaIU3

1) CIICKTPaIbHBIA aHAN3

4. HanpaBjieHHe reHOMHKH, HENOCPeICTBEHHO CBA3aHHOE ¢ IPOTEOMMKOIi:
a) CTpYKTYpHas

0) cpaBHUTEIbHAS

B) (pyHKIIMOHANIbHAS

r) hopmanbHas

JIHK
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5. le1b10 CTPYKTYPHOIi TEHOMUKH SIBJISIETCS

a) YCTAaHOBJIICHHUE CBSI3U MEX]y TEHOMOM M METa0O0JIM3MOM

0) ompesiesieHHe CYIIECTBEHHOCTH OTJEIbHBIX T€HOB

B) UACHTU(UKAIWS TEHOB IO MOJICKYJISPHOW Macce, KOJWYECTBY B T'€HOME, HYKJICOTHIHOMN
MOCJIEI0BATEIbHOCTH

T') ONpe/esieHe YHUKAIbHOCTH U CTENIEHH TOMOJIOTMH F€HOB Pa3HbIX OPraHU3MOB

6. lesib10 cpaBHUTEIbHOM FTeHOMHKH SIBJISIETCSI:

a) YCTaHOBJICHHE CBSI3U MEKy FTEHOMOM M METa0O0JIU3MOM

0) ompezenieHne CyIIeCTBEHHOCTH OT/EJIbHBIX T€HOB

B) UACHTU(UKAIWS TEHOB IO MOJICKYJISPHOH Macce, KOJIUYECTBY B T'€HOME, HYKJICOTHIHOMN
MOCJIEI0BATEIbHOCTH

T') OIpE/ICIICHNE YHUKAIBHOCTH U CTENICHH TOMOJIOTHH I'€HOB Pa3HBIX OPTaHU3MOB

7. AHTHCMBICJIOBBICOJIMTOHYKJICOTH/IbI MEePCNEKTHUBHBI JIJIs1 JIEUeHHUSI:

a) MH(QEKITMOHHBIX OAKTEPHAIBHBIX O0JIE3HEH

0) OHKOJIOTHYECKHE 3a00JICBaHUS

B) IPOTUBOTPUOKOBBIX 3a001€BaHUI

T') HAaCJIeICTBEHHBIX MOHOT€HHBIX 3a00JIeBaHU

1) BUPYCHBIX 3a00J1€BaHUM

JIUTEPATYPA JJIS1 TIOATI'OTOBKU K 3BAHATUIO TIPEITIOJABATEJISAM:

OcHoOBHas:

1. buorexnonorus. }0.0. Caspikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHueckas OHOTeXHONOTHs: YdeOHOe MOcoOHe MJis CTYACHTOB BBICIIMX Y.
3aBeaenuil [lpumen T.II., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck M3znarensctBo HTJI Cubupckuii I'ocymapcTBEeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmareBTHUECKass OMOTEXHOJIOTHS: PYK. K TPAKT. 3aHATHAM: y4ueb. mocodue / C.H. Opexos ;
nox pen. B.A. beikoBa, A.B. katimmHCcKOTO. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4. Jlexus Ne 2

5.@apmarieBTHUECKass OMOTEXHOIOTHS: PYKOBOJCTBO K MPAKTHUECKUM 3aHATHIM: y4eb. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JlonoHUTEHHAS:

6. TepMuHOIOTUYECKUH CIOBaph MO OUOTEXHOIOTUN

7. buonorus: yue6.moco6ue / I'.I'. YeObre ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MukpoOnoorusi, BUPYCOJIOTHS 1 IMMYHOJIOTHS: PyK. K J1a0. 3aHATHsAM: yueb. mocodue / B.C.
Coomyakosa;, — M. : I'D0TAP-Menua, 2012. — 320 c.

9. MukpoOuosorus: y4eOHUK Jisi cTyJaeHToB (apmanetudeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay», 2003. — 336 c.
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3anaTue Ne 4.
TEMA 3AHATUS: «GMP, GLP u GCP B 0M0TeXH0JI0rHH. JKOJOTHYeCKHE ACIEKTHI
OMOTEeXHOJIOTHI».

YUEBHASA HEJIb 3AHATHUSA: cTyneHThl AOKHBI M3YYHUThb 3KOJOTMYECKHUE OCHOBBI B
OMOTEXHOJIOTHH, aCTIEKThI UCTI0Ib30BaHus NpaBuil GMP B GHOTEXHOIOTHYECKOM MTPOU3BO/ICTBE.

SHAYUMOCTDb:npoaykius OHOTEXHOJIOTHYECKUX MPEANPHUATHNH Ha BCEX JTamax — OT
UCCJIEIOBAHMSI M TAOOPATOPHBIX UCIIBITAHUNA JIO TPOU3BOJICTBA M YIIAKOBKM KOHEUHOTO MPOAYKTa
— TpebyeT CTPOrux MpaBui K KayecTBy, uuctore, 6e3omnacuoctu JII1. [Ipon3BoacTBO CTEPHIIBHBIX
npenapaToB ocodeHHo TouHO perynupyercs OCTom GMP «lIpaBuna npou3BoJaCTBa U KOHTPOIIS
kagectBa JIC». IlpaBuma GMP oOGs3arenbHbl Ui BceX (apManeBTHUECKUX MPEIIPUSTHIL.
buoTtexHonornueckoe MpoOU3BOJACTBO HE JIMILIEHO MPOOJeM, OTHOCAIIMXCSA K JMKBUIALMU U
OYUCTKE OTXOAOB. bymymmii cnenmamuct nomkeH 3HaTh npaBwia GMP, a rtaxxke Bmangetsb
IpUeMaMy YTUIIM3aLHUU OTXO0JI0B.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyecKHx yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH ITPOBEJAEHUSA 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anMoOHHbBIII MOMEHT 5 MHUH.
2. TecTOBBIIl KOHTPOJIb BXOJHOTO YpoBHsA3HaHUs 10 MUH.
3. Ompoc, nuckyccus, pa30op CUTYallMOHHOM 3a7auu Ha 3aHATHU47 MUH.
4. Ilepepbi 10 MuH.
5. Onpoc, tuckyccusi, CaMOCTOSATEIbHOE PEILIEHUE CUTYallMOHHOM 3a1a4u 47 MUH.
6. TecToBBII KOHTPOJIb KCXOJHOTO YpOBHsA3HaHUS 10 MuH.
7. IlogBeneHre NTOTOB 3aHATHS, 3aJJaHUE K CIIEAYIOLIEMY 3aHATUIO 6 MUH.

METOANUYECKHUE YKA3AHUSA K TIPOBEJAEHUIO 3AHATUSA:
KoHTpoIIbHBIE BOITPOCHL:
1. Cucrema GMP mipou3sBoscTBa 1 KOHTpoJIs KauecTBa JIC.
2.06mas xapakrepuctuka npasmi GLP u GCP.
3. DKoJIOTHYECKUE acTIeKThl OMOTEXHOIOTHH
4. DK0J10r0 — OUOXMMHUYECKUE B3aUMOACHUCTBUS B OPraHU3MEHHBIX COOOIIECTBAX.
5. buonerpaganust TOKCHYECKUX COSAMHEHUH U yTUIIM3alus OMOMACCHI.
6. OcHOBHbIE CaHMTAapHbIE U DKOJOTHYECKHE TpeOOBaHHA K OHOTEXHOJOTHYECKOMY
IPOM3BOJICTRBY.
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TECTOBBIE 3AJTAHUSA JIJISA BXOJISIIETO KOHTPOJIS 3HAHUM.
1. [Jas cOpaxuBaHMsa cyOcTpaTaTnp¥ HNPOM3BOACTBE JTAHOJIA LejiecoodpasHee
HCNOJIb30BATh:

A) S. cerevisiae.

b) Zymomonasmobilis.

B) E. coli.

I') C. albicans.

2. ®epoMOHbBI, BbI3bIBAIOIIHE HEMENJIEHHbIE MOBeleHYecKue IPPeKThI:
A) hbepoMOHBI — peru3ephl.

b) ¢pepomons! — nmpaiimepsi.

3. Munenuii mnpoayueHTa mocje ero OTAeJeHHs] OT KYJbTYPAJbHOH KMIKOCTH
npeacrasJisieT co00¥:

A) KUAKHE OTXOBI.

b) TBepabie OTXOABI.

B) razoo0pa3Hbie OTXO/IbI.

4. Kakue ocHOBHbIE BH/IbI MUKPOOPTaHU3MOB MPUCYTCTBYIOT B KAKTHUBHOM HJI€»:
A) ponxa Staphylococcus

b) poxa Pseudomonas

B) pona Streptococcus

I') pona Bacterium

5. Ilpenapar «Phenobac» ucnoab3yor:

A) nns yTUIM3alUu YIIIeBOAOPOI0B

b) nns okucnenus nonucaxapuaos

B) nnst 0cBOOOXKACHHS OT CHHTETUYECKUX JETEPreHTOB.

6. Dynkuueii GepoMOHOB SIBJISICTCH:

a) aHTUMUKPOOHAs aKTHBHOCTh

0) MpOTUBOBUPYCHAs! aKTUBHOCTD

B) U3MEHEHUE MOBEJCHUS OPraHu3Ma co ClieHu(PUUECKUM PELEnTOPOM

T') TEPMOPETYIUPYIOIIasi aKTHBHOCTh

1) IPOTUBOOIMYXOJIEBasi aKTUBHOCTb

7. 3HaueHHMe AaJJIOMOHOB KaK CHTHAJbHO-KOMMYHUKATHBHBIX  BellleCTB  JJisl
CEeKPeTHPYIOLIEro OpraHu3ma:

a) aJanTaTUBHO BHITOJIHOE

0) opraHryecKue MOMyJSIIHH

B) y3HAaBaHME HA TEPPUTOPHUHU

T') [I0JIOBBIE aTTPAKTAHTHI

8. 3HayeHnne KpaiipoMOHOB B MpHUpoOeE:

a) aHTUMUKpPOOHasi aKTUBHOCTb

0) perynsius YuCIeHHOCTH MOMYIISIINH

B) NpHUBJIEYCHUE 0COOEH CBOETo BHUIA

T') OTIYTHUBaHUE 0COOEH IPYruX BHIIOB

PA3EOP CUTYAIIMOHHOM 3AJIAYU HA 3AHSATUUN.
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3agaua. [IpaBuna GMP - pykoBosLIMil HOPMATUBHBIN TOKYMEHT MEXIyHAPOIHOIO 3HAUYEHUS,
KOTOPBIM JOJIKHBI 0053aTENIbHO NMPUHUMATh K CBEACHUIO KaK OTIENbHbIE (UPMBI, TaK U BCE
NPOM3BOJICTBO (papMalleBTUYECKUX IPENaparoB B I[EJIOM. OJTO TNpaBWiIa OpraHU3alud U
KOHTPOJISI NPOU3BOJACTBA, KOTOPbIE COCTaBISIOT EAUHYI0 CHUCTEMY TpeOOBaHMH K KauyecTBY
BBIIIYCKa€MOM INpOAYKIMH. Bce mpou3BoACTBA, MHTEIPUPOBAHHBIE B MEKIYHAPOIHBIM PBIHOK
JIC m MEeOUUMHCKUX IPenaparoB, BHIIYCKAOLIME IOTOBBIC JIEKAPCTBEHHBbIE (OPMBI U JIIOOYIO
IOPOAYKIMIO MEAMLIMHCKOTO HAa3HAYCHMs, BKJIOYas CyOCTaHUMHU, 00s3aHBI paboTaTh MO STHM
npaswiaM. B To ke Bpems kaxnas crpana, npoussogsamas JIC, nmeer cBoro I'ocynapcTBeHHYIO
(dapmakorer Kak pyKOBOASIIUN JOKYMEHT MPOBEPKH KadyecTBAa TOW WM MHOW MEIUIIMHCKOMN
nponykuuu. lIposenute cpaBHuMTenpHBIM aHamu3: [ mpaBun GMP m rocynapcTBeHHBIX
dapmakornien ¢ mMO3UIMK TpeOoBaHMU Ui SKcHopTa QapMaleBTUYecKod NpoayKiuu; [
HE00XO0IMMOCTH NMPOBEICHMSI BAJIMAALUH KaK JIF0O0ro (hapMaleBTHUECKOro MPOnu3BOACTBA, TaK U
OMOTEXHOJIOTMYECKOH NPOAYKIMHA B YaCTHOCTH; [] NpaBUI MEKIYHApOJIHOTO 3HAYEHHUS IS
NOJIy4EeHHUsl JOCTOBEPHBIX JAHHBIX O MPOBEICHHBIX UCMBITAHUAX U Oe3onacHoctu JIC.

CAMOCTOSTEJIBHAS PABOTA.PEILIEHUE CUTYAIIMOHHOM 3AIAUMN.

3AIAYA.buocuntes JIC unu BAB B ycinoBusiX mpou3BOJCTBA TPeOYET CO3/1aHUS CTEPUIIBHBIX
YCIOBUH NpU MHOTIOCTaJUMHHOCTH BCero mporecca B meiaoM. [Ipu 3ToM A ycrmeumHoro
OCYILECTBIICHHS] OMOCHHTE3a HEOOXOANMO HE JIOMYCTHTh KOHTAMUHAIIMY IIeJIEBOTO IPOIYKTA.

B ycioBusix nocraBieHHOM 3a1aun yKaKUTe:

—B Y€M BbIpa)kaeTcs MHOTOCTaIMHHOCTh OMOCUHTE3A;

—CIoco0bl NMPeI0TBpaIlleHUs] KOHTAMUHALIUY LIEIEBOTO MPOIYKTa;

— CXEMY OUHUCTKH BO3]lyXa, UCIOJIb3yEMYIO B IIpoliecce ONOCHHTE3A.

TECTOBBIE 3AJAHUSA JIJISI UTOIOBOI'O KOHTPOJISI 3SHAHUI.
1. B cocTaB aKTHBHOI0 WJIA BXOJAT:

a) BUPYChI

0) 6aktepuodaru

B) OakTepuun

I') CHHE-3€JIeHbIe BOI0POCIIN

2. Ilpn ouncTKe CTOKOB OMOTEXHOJIOTHYECKHX MPOM3BOACTB NPUMEHSAIOT AKTUBHBIA WJI —
ITO:

a) MPUPOTHBIN KOMIUIEKC MUKPOOPTaHU3MOB

0) copbeHT

B) CMeCh COpOEHTOB

I') CMECb MUKPOOPI'aHU3MOB, MTOJTyYEHHBIX T€HHO-UH)XEHEPHBIMU METO/1aMHU

3. Buojiornyeckasi 04MCTKA CTOYHBIX BOJ OCHOBAHA Ha:

a) cnocoOHOCTH MUKPOOPTraHU3MOB K MUHEpaJIN3allii OPraHUYECKHX BEILECTB
0) XMMHUYECKOM OKHCJIEHUU OPraHMYECKUX BEIIEeCTB

B) CKUTAHUH OPTaHWYECKHX BEIIECTB B TOKE KHCIOPOIa

T') OKHCIICHIH OPTaHUYECKHX BEIIECTB MO IEHCTBHEM XJIOpa

4. Anmapatbl, B KOTOPBIX OCYUIECTBJsIeTCH IeCTPYKIHMS OPraHW4YecKHX 3arps3HeHHi
CTOYHBIX BOJI, HA3BIBAETCSI:

a) yCpeIHUTENN

0) OTCTOMHUKH

B) a3pOTEHKHU

T') pereHepaTopsl
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5. llpaBuaa GMP npeaycMaTpuBaOT NPOU3BOJACTBO B OTAEJbHBIX NMOMEIEHUSIX M HA
OT/AeJIbHOM 000PYA10BAHMU:

a) ICHUIUJUTHHOB

0) aMHHOTJIMKO3U/I0B

B) TETPALIMKINHOB

I') MAaKpOJIUIOB

1) TIOJINEHOB

6. GLP pernamenTupyior:

a) J1abopaToOpHBIC UCCIICAOBAHUS

0) ITaHUPOBAHUE MIOUCKOBBIX padoOT

B) HA0Op TECTOB MPH MPEAKITHHHYECKUX HCTIBITAHUSIX

') METOJIbI MATEMAaTUIECKOM 00paOOTKH JaHHBIX

1) IPOBEJICHUE BaJIUIAIIUN

7. Ilpu o4HCTKe MNPOMBINLIEHHBIX CTOKOB B «4Yachbl NHUK» MNPUMEHSIOT IITAMMbI-
AeCTPYKTATOPBI:

a) IPUPOIHBIE MUKPOOPTaHU3MBI

0) MOCTOSIHHBIE KOMITOHEHTHI aKTUBHOTO MJIa

B) CTaOMJIbHBIC TCHHO-HHKEHEPHBIE I TAMMBI

I') HE CTaOUJIbHbIE TEHHO-UHKEHEPHbIE IITAMMBI

JIMTEPATYPA JJISI IOAI'OTOBKHU K 3AHATUIO TPENNIOJJABATEJISIM:

OcHoBHas:

1. buorexnonorus. }0.0. Caspikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHueckas OHOTeXHONOTHs: YdeOHOe MOcoOHe MJii CTYACHTOB BBICIIMX Y.
3aBeaenuil [lpumen T.II., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-/lony ®enukc Tomck MsznarensctBo HTJI Cubupckuii I'ocynapcTBEeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. @apmareBTHUECKass OMOTEXHOJIOTHS: PYK. K TPAKT. 3aHATHAM: y4ueb. mocodue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. kaimmHCcKOTO. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jexmus Ne 10.

5.®apmarieBTHYecKast OMOTEXHOJIOTUS: PYKOBOJCTBO K MPAKTHUECKUM 3aHATHIM: yueb. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Meaua, 2015. — 432 c.
JlononHUTENBHAS:

6. TepMHHOIOTHYECKUH CIIOBAPH 110 OMOTEXHOIOTUI

7. buonorus: yue6.moco6ue / I'.I'. YeObre ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MukpoOnoorusi, BUPYCOJIOTHS U IMMYHOJIOTHS: PyK. K J1a0. 3aHATHsAM: yueb. mocooue / B.C.
CoomyakoBa;, — M. : I'D0TAP-Menua, 2012. — 320 c.

9. MukpoOuosorus: y4yeOHUK A cTyaeHToB (apmanetuueckux BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansaTue Ne 5.
TEMA 3AHATUSA: Moayas Ne 1 no temam:

«IIpeamer, 00bEKTHI M METOIbI OMOTEXHOJIOTHWY», «BUOcHcTeMBbl, HcnoJb3yemblie B BT.
JAHK, PHK, cunre3 0enka. [lonyyenne pekomOunanTHbIX JJHK (rennas nn:xenepus),
OO0mas xapakTepucTuka ouorexnojorndeckoro npouecca. GMP, GLP u GCP B
OMOTEXHOJIOTMH. JKOJOrHYeCKHEe ACIEeKThI O0MOTEXHOJIOT MU .

YUYEBHASA HEJIb 3AHATUSA: 3akperuieHne U cucreMaru3alus 3HaHUM y CTYIAEHTOB IO
M3YYEHHBIM 32 MOJYJb TEMaM.

MPOAOJIKUTEJIIBHOCTD 3AHATHUS (B akaneMu4ecKux yacax) — 3.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIJIAH ITPOBEJEHUS 3AHATUSA U BIOTKET YYEBHOI'O BPEMEHMU:
1. Opranu3aniMOHHBIII MOMEHT 5 MHUH.
2. BoimonHeHUE TECTOBBIX M KOHTPOJIBHBIX MOJIYJIBHBIX 3aaHuil (MuchkMeHHO) 80 MUH.
3. [TepepsiB 10 muH.
4. Ompoc 35 muH.
5. IlonBeaeHne UTOTOB 3aHATHS, 3aJJaHUE K CIAEAYIOIIEMY 3aHATHIO 5 MUH.

METOANYECKUE YKA3ZAHUA K ITPOBEJAEHUIO 3AHATHUS:
KoHTponbHbIE BONIPOCHI:
1. IToHsATHST OGMOTEXHOJOTHsI, OUOOOBEKT, FYKAPUOTHI, TPOKAPUOTHI, TEPMO(PUIIBI, ME30(UILIH,
NCUXPOUIIBI, 3yOaKTEPHH U apXE0OAKTEPHH.
2. Ucropus passutus bT.
3. Ces3b BT ¢ npyrumu Haykamu.
4. Dtanbl OMOTEXHOJIOTUYECKOTO MpoIiecca.
5. CpaBHuUTENIbHAS XapaKTEPUCTUKA U OCHOBHBIE OTJIMUYMUS IPOKAPUOT U DYKApPHOT.
6. Xapakrepuctuka E. coli kak 6mooobexT bT.
7. XapakTtepuctuka Saccharomycescerevisiae kak 61000bekT BT.
8. MNonsarus JJHK, Tpanckpunuus, Tpancusuus, Permkanus, [ensl, [Tyasc — anekrpodopes,
JHK-¢yrnpuntunr, [enarypauus, Penarypanus, [enotun, ®enotun, CaliTel, DK30HBI,
WNutponsl, Cinalicunr, AuTuKo0H, Konon, OnepoH.
9. Cunre3 JIHK.
10. YHUBepcanbHble aMUHOKHUCIIOTHI.
11. JHK, PHK; tunst PHK.
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12. I'enetnueckas nHGOpMAIIMs, METOJIBI €€ Moay4deHus, [ eHoM ueoBeka.

15. depMeHTHI peCTPUKIUY, IIA3MUbI, OakTepruodaru, 6aKMUIbl, KOCUMIBI, (ha3MHUIBI.

16. Ctaguu GMOTEXHOJIOTHYECKOTO TpoIiecca.

17. CocTaBbl TUTATENBHBIX CPE ISl KYJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB.

18. IlpuroToBiieHHE MOCEBHOIO MaTeprasa U KyJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

19. OOGopynoBaHue, UCHOJb3yeMOE B OMOTEXHOJIOTHMH: OMOPEaKTOPhl, Y3-MOCUYHbIC MAIWHBI;
MamuHbl ucHoJb3yeMble B TMPOM3BOACTBE HHBEKIMOHHBIX JID® wu HekoTropoe apyroe
obopyoBaHue.

20. Metoap!l noBbIeHUs 3PPEKTUBHOCTH PEPMEHTAITHH.

21. Meroapl KOHTpOJIE OMOMAacChl M KOJIMYECTBA KIIETOK NMPH KyJIbTHUBUPOBAHUHU. AIONTO3 U
HEKpPO3.

22. Belgenenue npoIyKToB OMOCHHTE3a U MOJIydeHHEe KOHEUHOTO KOMMEPYECKOT0 MPOYKTa.

23. I'enetuka. Mcropust pa3Butus.

24. I'enomuka. Llenu u 3a1a4u TEHOMHKH.

25. IlporeoMuxka.

26. CBs13b IPOTEOMUKH U TEHOMHKH.

27. CpaBHUTENIbHAS] TEHOMUKA.

28.CTpyKTypHas TeHOMHKA.

29. ®yHKUMOHAJIbHAS TEHOMUKA.

30. TapreTHblii CKPUHUHT.

31. CexBeHUpOBaHUE T€HOMA.

32. IIpoeKT «reHOM YeI0BEKay.

33. 'enoTepanus.

34. AHTHCMBICIIOBBICOTUTOHYKIICOTH/IBI.

35. KondopmarmonHsie 60J1e3HU.

36. Cucrema GMP npousBoactBa u koHTpois kadectBa JIC.O0mas xapakTepuCcTHKa MpaBUIl
GLP u GCP.

37. DKOJOTHYECKUE aCTIEKTHl OMOTEXHOIOTUN

38. DKo0r0 — OMOXMMHUYECKHE B3aUMOJICHCTBHUS B OPraHM3MEHHBIX COOOIIeCTBaX.

39. buoxerpaganus TOKCHYECKUX COSAUHEHHI U YTHIIU3aIUsl OMOMACCHI.

40. OcHOBHBIE CaHHTApHBIE U OKOJOTHYECKHE TpeOOBaHUS K OHOTEXHOIOTUYECKOMY
MIPOU3BOICTBY.

41. Ot rena 10 mpoToTuna JjekapcTtBa. HoBele moaxoapl K pazpaboTke JeKapcTB B
MOCTTE€HOMHYIO 3pYy.

42. Tlouck OwoOMWINIEHEH IS CO3/IaHUS HOBBIX JICKAPCTBEHHBIX CPEJICTB HA OCHOBE aHaIM3a
TCHOMHBIX JJaHHBIX.

43. OCHOBHBIC KPUTEPHUH CEICKITUU MHUIIICHEH /TSl CO3/IaHUsT aHTUMUKPOOHBIX CPE/ICTB.

44. DxcriepuMeHTaIbHbIE TEXHOJIOTHH BATHIAIMH TOTEHIIMATBHBIX MUIIICHEH.

45. Ctparerus moucka COeIMHEHUN — JTHIEPOB.

46. luzaita Mmonekyn. CTpyKTypHbIE KPUTEPHUHU.

47. KoHCTpyupoBaHUE JIEKapCTB HAa OCHOBE HW3BECTHOM CTPYKTYpbl MUIICHH (TEXHOJOTHS
SBDD).

3TAJIOHBI TECTOBBIX 1 KOHTPOJIbHBIX MOJIYJIbHBIX 3AJTAHUM:
TecroBble MOAYJIbHBbIC 321aHUA:
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BapuanTt 1

1. Uro npucyme m/o — E. coli

a) rpaMOTpHUIIATENIbHAS MAJI0UKa

0) pazmep Menee 1 MKkM

B) HEMATOT€HHAs OaKTepHs

) pa3mep 6oiiee 1 MKM

1) maToreHHas OaKkTepus

2. Dyb0akTepum HACEJISIOT:

a) TIOYBY

0) 6omora

B) BOAY

') OKEaHCKHE TITyOHHBI

1) TOpSIYUE KUCIIbIE HCTOUHUKHU

3. YcTaHoBHTE COOTBETCTBHE:

a) TepMODUITBI

0) Me30¢uIIBI

B) TICUXPODHITBI

1) 45-90° C

2)-5-35°C

3)10-47°C

4. OTau4unuTeIbHbIE 0COOEHHOCTH IYKAPHMOTHYECKOH KIETKH:
a) OonbIIHi pazmep

0) HasMuue sAapa

B) pUTHIHAS KJIETOYHAs CTEHKA

') OTCYTCTBUE CYOKJIETOYHBIX OpTraHesl

1) xpomocoMHas JIHK B ruTomiazme

5. Tunu4yHbIe HATIPABJIEHUS HCNOJIb30BAHUA MHKPOOPTaHU3MOB — ICUXPO(PUIOB:
a) HICTOYHHUKH T'€HOB, KOJAUPYIOUINX TEPMOJIaOMIbHbIEC BEIIECTBA
0) NCTOYHUKU T€HOB, KOAUPYIOIINX TEPMOCTA0MIbHBIE BEIIECTBA
B) YTHJIM3AIMs TOKCHYECKUX OTXOJI0B

T') IPOU3BOJICTBO CIIUPTA STHUIOBOTO

1) MPOU3BOJICTBO OHorasza

6. YcraHoB/ieHHe cTeleHH 0J1M30CTH 10 M0CJIe0BATeIbHOCTH HYK/JI€0TH/I0B B FeHax,
MOJYy4YEeHHBIX U3 PA3HbIX HCTOYHHKOB — 3TO!

a) TeHOMMKa CpaBHUTEJIbHAS;

0) reHOMUKa CTPYKTypHas;

B) TeHOMHKA (yHKI[MOHATIbHAsI.

7. YcTaHOBJIEHHE TIOJTHOM 10CJIe10BATEJbHOCTH HYKJICOTHIHBIX IIap B reHe, XpoMocoMe —
ITO:

a) TEHOMHKA CPaBHUTEIJIbHAS;

0) reHOMHUKA CTPYKTYpHas;

B) FTeHOMHUKA (PYHKIIMOHATIbHAS.

8. Onpenenenne pyHkumii 6ejka, KOAUPYEMOro KaxKAbIM OT/1eJbHBIM I'€HOM, U POJIH 3TOr0
Oesaka B MeTa00JIM3Me — 3TO:

a) FTeHOMHUKa CpaBHUTEIIbHAS;
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0) reHOMUKa CTPYKTypHas;

B) TeHOMHUKA (yHKITMOHATHHASL.

9. CekBeHHpPOBaHME — ITO:

a) OIpeJIeIeHHE OCIEA0BATEIbHOCTU HYKJIEOTHIHBIX 11ap;

0) ompeziesieHUe CyIIECTBEHHOCTH HYKJIEOTUIHBIX Tap;

B) 0TOOD M IOWCK I'€HOB.

10. Mexaynapoanbiii npoekT «I'eHoM 4esi0BeKa)» ObLI 3aBeplleH B:

a) 2003 roxy;

6) 2000 roxy;

B) 1993 rony.

11.BuopeakTopsl, Yepe3 KOTOpbIe /s NepeMellIuBAHUS COIeP:KMMOI0 NPONYCKAIT BO3AYX
Ha3bIBAIOTCH:

a) SpauQTHBIE

0) 6apOOTaKHBIE KOJIOHHBI

B) PEaKTOPHI C MEXaHUYECKHUM MepEMEIIBAHUEM

12. IlepeMemiuBaHue KyJIbTYPaJbHOM Cpebl BMeCTe € KJIETKAMH BOCXOASIIIIUMH NOTOKAMH
BO3/1yXa, pABHOMEPHO LMPKYJIHUPYS 10 BceMy 00beMy, OCYLIeCTBJIsIETCS B:
a) SpAuQTHEIE

0) 6apOOTaKHBIE KOJIOHHBI

B) PEAKTOPHI C MEXaHWYECKUM IIepeMEITUBaHIEM

13. IIpouecc ¢pepMeHTALIIH KOHTPOJIHPYIOT 10:

a) pH

0) Temmneparype

B) KOHIICHTPAIIMK PACTBOPEHHOTO BOAOPOIA

14. Onucanne mop¢o10ru4eckux, Pru3noJ0rH4ecKNX XapaKTepUCTHK NMUTATEIbHBIX Cpej,
yC/10BHii BHIPAIIMBAHUS U CPOKA XPaHEHUS U3J10KeHbI B:

a) ['® 12 uznanus

0) macopTe Ha IITaMM KYJIbTYpPbI

B) CIIPAaBOYHOMN M Hay4YHOH AUTEpaType

15. Pe:kuM xpaHeHHsl KYJbTYP — IPOAYLIEHTOB MPEAIOJIAraeT:

a) 3aMOpakuBaHue MpH Temneparype Hke — 20° C

0) Mo UILHOE BBICYLIIMBaHHE

B) KOHCEPBHUPOBaHHE

16. Buosornyeckasi 0O4MCTKA CTOYHBIX BOJ OCHOBAHA Ha:

a) CIIOCOOHOCTH MUKPOOPTaHU3MOB K MUHEPATU3allii OPTraHHYECKHUX BEIIECTB

0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BEILLECTB

B) CKUTaHUH OPTaHUYECKUX BEUIECTB B TOKE KHCIOPO/Ia

') OKHCJICHHH OPTaHMYECKUX BEIIECTB MO/ ACHCTBUEM XJIOpa

17. Coraacuo CCP B 0093aHHOCTH 3 THYECKHX KOMHTETOB BXOIAT:

a) KOHTPOJIb 32 CAHUTAPHBIM COCTOSTHUEM JICUeOHO-TTPOPIITAKTHISCKUX YUPEIKICHUM
0) 3amuTa mpaB OOJBHBIX, HA KOTOPBIX UCTIBITHIBAIOTCSI HOBBIE JIEKAPCTBEHHBIE MperapaThl
B) YTBEPXK/IEHNE Ha3HAYAEMBIX PEKUMOB JICUCHUS

') KOHTPOJIb 32 COOJII0ICHHEM BHYTPEHHETO pacropsiIKa

18. 3naueHune KpapoOMOHOB B MpHPoOIE:

a) aHTUMUKPOOHAsi aKTUBHOCTh

0) perymsius YNCIACHHOCTH MOMYJISIIHI

B) MpUBIIEYCHHUE 0COOEH CBOEro Buaa
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T') OTIYTHBaHUE 0COOEH NPYruX BHIIOB

19. [JupexktopomM (IJIaBHBIM HH:KeHepOoM) (apMaleBTHYECKOTO NPEANPUSATHA T0JKEH
SIBJIAATHCA COTJIacHO TpedoBaHusim GMP:

a) UHXKEHEP-IKOHOMHUCT

0) ropuct

B) IIPOBU30D

I) Bpau

Bapuanr 2

1. HayaJjio mocjienacrepoBCcKOro nepuoaa B pa3BUTHU OMOTEXHOJIOTHM OTHOCHT K:
a) 1941 r.

0) 1866 1.

B) 1975 1.

r) 1982 r.

2. OTKpPBLI MUKPOOPIraHM3MbI U BBeJI IOHATHE 0HO000BbEKTA:
a) /1. Yorcon

6) ®@. Kpuk

B) ®@. Cenrep

r) JI. [Tactep

3. Ilepuoa aHTHOMOTHKOB B PA3BUTHHM OMOTEXHOJIOTUHM OTHOCHTCSH K:
a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

4. CTpyKTYypYy 0€e/1Ka HHCYJIHMHA YCTAHOBHJI:

a) [1. Yorcon

6) @. Kpux

B) ®@. Cenrep

r) JI. [Tactep

5. PazpaGorka TexHosornu pexomOumHaHTHbIX JIHK oTHocuTcss k mepuoay pasBuTus
OMOTEeXHOJIOTHH:

a) aHTUOMOTUKOB

0) KonacTepoBCKOMY

B) MOCJIENIACTEPOBCKOMY

I') yIIpaBJisieMOro GMOCHHTE3a

6. Me:xxayHapoaHblii npoekT «I'eHOM Ye10BeKa» yTBepiK/ieH B:
a) 1953 r.

6) 1972 .

B) 1963 r.

r) 1990 r.

1) 2005 .

7. Leabio npoexkta «I'eHOM Ye10BeKa» SABJISETCH:

a) ycra"HosieHue ctpykrypst JJTHK

0) pazpaboTka TexHoJorun pekoMOnHanTHbIX JJHK
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B) MOJIHOE CEKBEHUPOBAHHUE F€HOMA YeJIOBEeKa

T') UACHTU(UKAIUS U KJIOHUPOBaHHE TeHOB HACIEACTBEHHBIX 3a00JIeBaHUN

1) KJIOHUPOBaHUE Y€JI0BEKa

8. Bo3HUKHOBeHHE TeHOMHKH KAK HAYYHOI THCIUILIHHBI CTAJI0 BO3MOKHBIM MOCJIe:
a) ycraHoBieHus cTpykTypsl JJTHK

0) co3maHus KOHIEIIUY TeHa

B) nudpepeHuaniu peryiasiTOpHbIX U CTPYKTYPHBIX Y4aCTKOB I'eHa

T') IOJIHOTO CEKBEHUPOBAHUS F€HOMA Yy Psiia OpraHU3MOB

1) IOATBEPXKACHUS KOHIIESTIIIUK O ABoMHON criupanu JJHK

9. B kayecTBe OCHOBHOI'0 MeTO/1a FTeHOMHMKH MCIOJIb3YIOT:

a) MUKPOCKOIIHIO

0) Ta30)KMIKOCTHYIO XpOMATOTpaQuio

B) JIBYXMEPHBIH 31eKTpodopes

') CEKBEHHUPOBaHHE

1) CTIEKTpaJIbHBIN aHATN3

10. IIporeomuka xapakrepu3yeT COCTOSTHHE MUKPOOHOI0 NATOIeHA 10:

a) GepMEHTAaTUBHON aKTUBHOCTH

0) cKOpoCTH pocTa

B) OKCIIPECCUU OTJEIIbHBIX OCJIKOB

I') HAaXOXKJCHHUIO HA KOHKPETHOM CTaJIuM POCTOBOTO IMKJIA

1) METab0IN3MY

11. Yyacrok pa3aesieHHsl KYJbTYPAJbHOM KHIKOCTH KAaK 3J1eMEHT OMOTEXHOJIOTrHYecKOu
CHCTEeMbI OTHOCUTCS K CTYIIeHU HePapXUM:

a) mepBoi

0) BTOpOI

B) TPEThCH

T') YeTBEPTOM

12. TexHoJsioru4yeckuii BO3ayX 1Jisi OMOTEXHOJIOTHY€CKOr0 MPOU3BOACTBA CTEPUIN3YIOT:
a) Y®-o6nyyeHuem

0) HarpeBaHuEM

B) punbTpoBaHUEM

T) paaualnyen B MallbIX J03ax

1) aHTUOMOTUYECKUMU BEIIeCTBAMU

13. ®oToadpToTPpOPBI — OPraHU3Mbl, KOTOPHIE A/ POCTA H Pa3BUTHA:

a) Hy»KJarTcs B pakTopax pocTa

0) UCTIONB3YIOT TUOKCU/T YTIIEpOa 1 MUHEPAIbHBIE BEIECTBA

B) HCIIOJb3YIOT OPraHNYEeCKUE BEIIECTBA

T') UCTIOJB3YIOT YHEPTUIO OKHUCIICHUSI HEOPTaHMYECKUX BEIIECTB

14. lonaTop — 310 OMOJIOTHYECKNIi 00bBEKT:

a) (hepmeHT-OMoKaTanu3aTop npoiecca Ouorpanchopmalu

0) MOCTaBISAIONINI MaTepua JIsl poliecca MPOU3BOACTBA TIEKAPCTBEHHBIX CPE/ICTB

B) MOCTABIISIONINN MaTepHal sl TIpoliecca MPON3BOACTBA JIEKAPCTBEHHBIX CPENICTB 0e3 yiepoa
JUJISL CBOEH JKM3HENESITETbHOCTH

I) TOCTaBISIOIMI MaTepuan [Uisi Ipolecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEICTB C
MPEKpAIICHUEM JTaJbHENIIEH )KU3HEAEATETbHOCTH
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15. XemM0MTOTPO(BI — OPraHU3Mbl, KOTOPbIE JJI51 POCTA U IbIXaAHUS:
a) Hy)KJ1aroTcs B (hakTopax pocTa

0) UCTIOIB3YIOT OPraHUYECKHUE BEIIECTBA

B) HCIIOJIB3YIOT SHCPIr'i0 OKUCIICHUA HCOPraHNYCCKHUX BCUICCTB

') UCTIOJIB3YIOT SHEPTHUIO CBETA

16. Mumenauii NpPOAYHEHTa TMOCJe €ro OTAeJeHHS OT KYJbTYPAJbHOH KUIKOCTH
npeaAcTaBJsAeT CO00ii:

a) )KUJIKHE OTXOJIBI.

0) TBEpJIbIC OTXO/IBI.

B) ra3000pa3Hble OTXOMbI.

17. GLP periamMeHTHPYIOT:

a) J1abopaTopHbIE UCCIEAOBAHUS

0) IIaHUPOBaHUE MTOMCKOBBIX PadoOT

B) HAOOp TECTOB MPH MPEAKITHHHYECKUX HCTIBITAHUSIX

I') METOJIbI MATEMATHYECKON 00paOOTKH TaHHBIX

1) IPOBEJICHUE BaJIU AN

18. 3HayeHMe Aa/UVIOMOHOB KAaK CHTHAJbHO-KOMMYHHUKATHBHBIX BelIeCTB I
CEeKPEeTHPYIOIIEro OpraHu3Ma:

a) aIalTaTUBHO BBITOJIHOE

0) opraHruecKue MOIMyJIsIIUuN

B) y3HAaBaHHE HA TEPPUTOPHH

T') [10JIOBbIE aTTPAKTAHTHI

19. IlpaBuna GMP npeaycmaTpuBaOT NPOU3BOACTBO B OTJEJbHBIX NMOMEIIEHHUSIX M Ha
OT/IeJIbHOM 000PY10BAHUU:

a) ICHUITUUTMHOB

0) aMHHOTJIMKO3HIOB

B) TETPALMKINHOB

') MAaKpOJIUIOB

1) TIOJINEHOB

Bapuanr 3

1. Moayyenune XJjiefoNMeKAPHBIX W NUBHBIX JAPOKIKel OTHOCUTCS K TEPHOAY Pa3BUTHA
OMOTEeXHOJIOTHH:

a) J1011acCTePOBCKOMY

0) mocenacTepoBCKOMY

B) aHTUOMOTHUKOB

I') yIIpaBJisieMOro OMOCHHTE3a

1) HOBO 1 HOBeilIIel OMOTEXHOIOTHH

2. IIpon3BOACTBO 3TAHO/IA OTHOCUTCS K MEPHOAY Pa3BUTHS OMOTEXHOJIOTHH:

a) I0MacTEPOBCKOMY

0) mocjaenacTepoOBCKOMY

B) aHTUOMOTHUKOB

I') yIIpaBIsieMOro OMOCHHTE3a

1) HOBOI 1 HOBEHIIIel OMOTEXHOIOTHH

3. Ilepnoa pa3BuTHA NPOM3BOACTBA BHTAMHHOB OTHOCHTCH K NepPUOAY Pa3BHTHS
OMOTEXHOJIOTUM:

a) I0MacTePOBCKOMY

0) mocaenacTepoOBCKOMY
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B) HOBOU M HOBEHIIIEH OMOTEXHOJIOTHHI

I') yIIpaBIIsieMOro OMOCHHTE3a

4. Ilony4eHne BUPYCHBIX BAKIHH OTHOCHUTCS K MEPUHOY Pa3BUTHSI OMOTEXHOJIOTHHM:
a) 1011aCTEPOBCKOMY

0) mocaenacTepoBCKOMY

B) aHTUOMOTHUKOB

T') YyIIpaBIsieMOro OMOCHHTE3a

J1) HOBOM U HOBEHIIEH OMOTEXHOJIOTHHI

5. IlepBasi pekomOunanTHass JJHK mosydyena:

a) B 1953 r. JIxx. Yorconom u @. Kpukom

6) B 1972 r. I1. beprom

B) B 1963 r. M. Hupenbeprom

r) B 1953 r. ®. Cenrepom

6. B xayecTBe OCHOBHOTO MeTO/1a MPOTEOMHUKH UCIOJIb3YIOT:

a) MUKPOCKOIIHIO

0) ra30UIKOCTHYIO XpoMaTorpaduro

B) IByXMEpHBI 351eKTpodopes

') paiMOU30TOIHBIN aHaIU3

1) CIIEKTPaJIbHBIN aHAN3

7. HanpaBjieHe TeHOMHKH, HENOCPeCTBEHHO CBSI3AHHOE C MPOTEOMMKOIA:
a) CTPYKTYpHast

0) cpaBHHUTEIIbHAS

B) GyHKIIMOHATIbHAs

r) popMabHas

8. IleJ1bI0 CTPYKTYPHOI F'€HOMUKH SIBJISICTCSH

a) YCTaHOBJIICHHUE CBSI3U MEX]ly TEHOMOM M METa0O0JIM3MOM

0) ompeieNieHne CYIECTBEHHOCTH OTJEIBHBIX T€HOB

B) UACHTHU(]UKAIMS T€HOB IO MOJIEKYJISPHOM Macce, KOJUYECTBY B TI'€HOME, HYKJIEOTHJIHOMN
MI0CJIEIOBATEIEHOCTH

T') OlIpeieIeHne YHUKAIBHOCTH M CTETICHH TOMOJIOTHY TEHOB Pa3HBIX OPraHN3MOB
9. Ilenb10 cPAaBHUTEILHON T€HOMHKH SIBJIACTCH:

a) yCTAaHOBJICHHUE CBSI3U MEXIY T€HOMOM U METa0O0IM3MOM

0) orpeJiesieHUe CYILIECTBEHHOCTU OTAEIbHBIX T€HOB

B) MJIEHTU(UKALUSA T€HOB IO MOJIEKYISIPHOW Macce, KOJUYECTBY B T€HOME, HYKJIEOTHHOU
MIOCJIEIOBATEIIEHOCTH

T') OTIpeieIeHNne YHUKAIBHOCTH ¥ CTETICHW TOMOJIOTHH T€HOB Pa3HBIX OPTraHU3MOB
10. AHTHCMBICJIOBBIEOTUTOHYKJIE€OTH/IbI MEPCHeKTHBHBI ISl JIeYEeHH:

a) UH(EKIMOHHBIX OaKTepraIbHBIX O0JIe3HEN

0) OHKOJIOTHYECKHE 3a00JICBaHUS

B) MPOTUBOTPHOKOBBIX 3a00JIeBaHU

T') HAaCJIeICTBEHHBIX MOHOTE€HHBIX 3a00JIeBaHUI

1) BUPYCHBIX 3a00JIeBaHUN

11. IIpenMy1IecTBO KJI€TOYHOM MHIKEHEPHUH Mepel CKpelMBAHUEM:

a) HaTIpaBJICHHbIC KOMOWHAIIMH T€HOB

0) ObICTpast CeNEeKIMs HOBBIX BAPUAHTOB
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B) IIPEOJIOJICHHE BUAOBBIX M POJOBBIX OapbepoOB

T') MyTallHOHHBIC U3MEHEHUS TeHOMA

12. OcHOBHBIE METO/IbI COBEPIIEHCTBOBAHUA 0M000BEKTA B COBPEMEHHOI OMOTEXHOJIOTHH:
a) UHAYIMPOBAaHHBIN MyTareHes3

0) cenexuus

B) reHHAasl MH)KEHEPHS

') HHTPAIyKIUs pacTeHUI

13. CKpMHMHT JIEKAPCTBEHHBIX CPEACTB:

a) COBEPILIEHCTBOBAHHUE IyTEM XUMUYECKOU TpaHCHOpMaIIH

0) coBepiIEHCTBOBaHHE ITyTeM OnoTpanchopMaiiu

B) MOKMCK U OTOOP (WIPOCEUBAHKE») IPUPOIHBIX CTPYKTYP

T') OJHBIN XUMUYECKUM CUHTE3

1) U3MEHEHHE MTPOCTPAHCTBEHHON KOH(PHUTYpAIIUU PUPOTHBIX CTPYKTYP

14. Poib MHAYKTOPA MOT'YT BBINIOJIHATD:

a) cydcTpatbl

0) KOHEYHBIH TPOAYKT PEAKIIUN

B) IEPBUYHBIC META0OIUTHI

') BTOPHYHBIC METaOOIHTHI

15. Onepatop — 310:

a) Ha4aJbHBIN y4aCTOK TPAHCKPHUIITOHA

0) cTapToBasi TOUKa TPAHCKPUIILIUU

B) HaUaJIbHBINA yYaCTOK SK30HA

r) ydyacrok JIHK, cBs3biBaronuii Oenku-perynsaTopbl TPAHCKPUIILUU B MPOKAPHOTUUYECKOU
KIIETKE

n) yaactok JIHK, cBsi3piBatomiuii Oenku-peryiasTopbl TPAHCKPUIILUN B YKAPUOTUYECKOM KIIeTKe

16. Kakue ocHOBHbIE BH/Ibl MUKPOOPTaHU3MOB MPUCYTCTBYIOT B «<AKTHBHOM WJIE»:
a) poxa Staphylococcus

0) poma Pseudomonas

B) poaa Streptococcus

r) poma Bacterium

17. MlpaBuna GMP mnpeaycMaTpuBalOT NPOU3BOACTBO B OTAeIbHBIX NMOMEIIEHHMSIX M HA
0T/1eJILHOM 000pY/10BAHMU:

a) MeHUIUJTHHOB

0) aMHHOTJIMKO3U/I0B

B) TETPAIIUKINHOB

') MaKpOJIUJOB

) TIOJINEHOB

18. Buojiornyeckasi 0O4MCTKA CTOYHBIX BOJ OCHOBAHA Ha:

a) cnocoOHOCTH MUKPOOPTraHU3MOB K MUHEpAJIN3allui OPraHUYECKUX BEIECTB
0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BEILLECTB

B) CKUTAHUM OPTaHUYECKHX BEIECTB B TOKE KHCIOPOa

T') OKHCIICHIH OPTaHUYECKUX BEIIECTB MO IEHCTBHEM XJIOpa

19. GLP pernramenTupyior:

a) 1abopaToOpHBIC UCCIETOBAHUS

0) MIaHUPOBAHUE MOMCKOBBIX padoOT

B) HA0Op TECTOB MPH NPEAKIMHUYECKUX UCTIBITAHUSIX

T') METOJIbI MAaTEMaTUYECKOM 00paObOTKU JaHHBIX
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JIMTEPATYPA JUIS ITIOAT'OTOBKU K 3AHATHUIO ITIPEINOJABATEJISAM:

OcHoBHast:

1. buorexnonorus. }0.0. Ca3sikun, C.H. Opexos, N.W. YakaneBa — M.: «Axkagemusi», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmarneBThueckas OHOTeXHONOTHs: YdyeOHOe MOcoOHe MJii CTYACHTOB BBICHIMX YHY.
3aBenennii [lpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocToB-
Ha-Jlony ®enukc Tomck MzmarensctBo HTJI Cubupckuit I'ocymapcTBeHHBIH MEIUIIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. @apmaneBTHUeCKass OMOTEXHOJIOTHUS: PYK. K TPAKT. 3aHATHAM: yueb. mocobue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katimackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jlexmns Ne 1,2,

5.®apmanieBTHYECKass OMOTEXHOJOTHUS: PYKOBOJCTBO K MPAKTUYECKUM 3aHATUSAM: y4eO. mocooue
/. 2-e u3n., nepepad. u gon. C.H. Opexo M.: I'DOTAP- Meaua, 2015. — 432 c.
JlononnurenbHast:

6. TepMuHOIOTUYECKUH CIIOBAph 110 OMOTEXHOJIOTUN

7. buonorus: yae6.nmocobue / I'.I'. YeOpimieB ; — M. : IDOTAP-Meaua, 2010. — 416 c.
8.MuxkpoOunosorusi, BUPyCOJIOTus U MMMYHOJIOTUS: PyK. K J1a0. 3aHATUAM: yueb. nocobue / B.C.
CooitiuaxoBa;, — M. : I'DOTAP-Menua, 2012. — 320 c.

9. Mukpobuoiorus: y4eOHUK as cTyaeHToB (apmanernueckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3anstue Ne 6.
TEMA 3AHATUSA: «UmmyHoOnoTexHon0rHsA. Bakuunbl. CoiBOpoTKH. LINTOKMHBI».

YUYEBHAS HEJIb 3AHATUS: cTyaeHThl JOJDKHBI M3YYUTh OCHOBBI MOJYYEHHUS BaKIUH,
UTOKUHOB, nHTepdepoHoB u ap. JII, ucrnonb3lyeMbIx 1ist iedeHHs] HHPEKIIMOHHBIX MPEenapaToB
U UMMYHOI€(DPUIIUTHBIX COCTOSTHUH.

SHAYUMOCTb:npoGiiembl  JiedeHusT W TPOPHIAKTUKKA HWH(GEKIMOHHBIX 3a00NeBaHUN B
HACTOSIIEe BPEMS HE YTPATHIIN CBOSH aKTyallbHOCTH. BakIMHbI, TUTOKUHBI, UHTEPPEPOHBI U IP.
JIC 3aHMMAIOT JUAMPYIOIIEEe MECTO B JICUCHUH U MPO(UIAKTUKA MHPEKIIMOHHBIX 3a00IeBaHUi.
B cBsi3u ¢ uem, Oyaymmii cienuaiucT JOJDKEH 3HaTh OnoTexHonoruto ganusix JIC.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyecKHx yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOJVKET YYEBHOT'O BPEMEHMU:
1. Opranu3anMoOHHbBIII MOMEHT 5 MHUH.
. TecTOBBII KOHTPOJIb BXOJHOTO YPOBHSI3HAHUS 7 MUH.
. Onpoc, nuckyccusi, pa3doop CUTYallMOHHOM 3a1a4u Ha 3aHATUUS () MUH.
. IlepepriB 10 MuH.
. Ompoc, 1ucKyccusi, CaMOCTOSTENBbHOE PEILIEHNE CUTYAllMOHHOM 3a1auu 50 MuH.
. TecToBBII KOHTPOJIb UCXOAHOTIO YPOBHSI3HAHUS 7 MHUH.

~N O L AW

. [TonBeneHne UTOroB 3aHATUA, 3a0aHUC K CICAYIOIEMY 3aHATHUIO 6 MuH.

METOANYECKUE YKA3ZAHUA K ITIPOBEJAEHUIO 3AHATUS:
KoHTpoJIbHBIE BOITPOCHL:
1. Bupycsl, ux ctpoenue. Pernukanus BUpycoB.
2. IToaxoasl Kk pa3paboTKe BAaKIIUH ¢ TOMOIIBIO TeXHOJIOrHH pekoMOuHaHTHBIX JTHK.
3. JHK — Bakiunsl. [IpuHuune! ux nedcrBus.
4. IIpoTUBOrepnEeTUYECKUE U TPOTUBOCAIEMOHEIIE3HBIE BAKLIUHBI.
5. HMutokunsl. Untepdpeponst. Tunst MPH yenoseka.Knaccudukanus, xapakTepucTuka Kaxaon
rpynnbl. MeTosbl MOJy4YeHUs! pa3iIMYHbIX MHTEPPEpOHOB, KpaTKas XapaKTepHUCTHKAa KaxIO0ro
METO/IA.
6. ITonyuenue k/IHK u3z MOH.
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7. IHTEpIeKUHBI.

8. [Ipemaparsl UDH yenoseka.
9. KakoBbI 0COOCHHOCTH TOJIY4EHHUSI CBIBOPOTOK?

TECTOBBIE 3AJTAHUA JIJI BXOISIIETO KOHTPOJISA 3HAHUM:

1. IlpumeHeHHe YeT0BeYECKHUX MPOTHBOBUPYCHBIX BAKIUH OTPAHUYEHO:

a) HEBO3MOXKHOCTBIO KYJIbTUBUPOBAHUS BCEX MATOr€HHBIX MUKPOOPTaHU3MOB

0) MOTeHLIMAJILHON OMACHOCTHIO B Pa0OTE C MATOT€HHBIMU MUKPOOPTraHU3MaMH U BUPYCaMHU

B) BO3MOKHOCTBIO aTTEHYHPOBAHHBIX IITAMMOB K UCXOJAHOMY BUPYJIEHTHOMY LITAMMY

T') BBICOKOW CTOMMOCTBIO TPOU3BOJICTBA TPAAUIIMOHHBIX BaKIIUH

2. Cy0beqMHUYHbIE BAKIIUHBI - 3TO:

a) BaKLIMHBI TPOTHB OJHOTO BO30YIUTEIS

0) reHeTHYECKH MOAN(DUIIMPOBAHHBIHN MATOTCHHBI MUKPOOPTaHU3M

B) HENAaTOT€HHBbIE MHUKPOOPTAaHH3MBI C KJIOHHPOBAHHBIM TE€HOM, KOJUPYIOIIUM aHTHUTCHHBIC
JETePMUHAHTHI TATOTEHHOT'O OpraHu3Ma

3. HepocraTku cy0beAUHHUYHBIX BAKIUH:

a) Hu3Kas 3p(HEKTUBHOCTh

0) BBICOKAsi CTOUMOCTh

B) PUCK U3MEHEHMSI KOH(popmanuu Oesika (AaHTUT€HHBIX CBOMCTB)

T') CHOCOOHOCTH MPOSBIISATH BUPYICHTHOCTh

4. llepopajibHble BAKIMHDI, CO3JaHHbIC METOAOM IBOWHHOM Je/IelNH, ITO:

a) MEPTBBIE BaKIMHbI, IPOLLIEAIINE ABOWHYIO CTEPUIU3ALUIO

0) JKMBbIC BaKIMHBI Ha OCHOBE MATOTEHHBIX OAKTEpHi C yJaJIEHHBIMH W3 T€HOMa OO0JIACTSIMH,
OTBEUAIOLIUMU 32 HE3aBUCUMBIE KU3HEHHO BaXKHbIE (DYHKIIUU

B) JKMBBIC BAaKI[MHbl HA OCHOBE MATOTCHHBIX OAKTEpHil C yJaJlleHHBIMH U3 T€HOMa O0JIacTsIMH,
OTBEYAIOIIUMHU 332 BUPYJIEHTHOCTh

5. bouabmue konuvyecrsa UPH noayyaror us:

a) LIECTUIHEBHBIX OJTHOCIOMHBIX KYJIbTYpP KJIETOK KYpUHOTO SMOpHOHA

0) KyIbTUBUPYEMBIX JIEHKOIIUTOB KPOBU YEJIOBEKA, 3apaKEHHBIX OIPE/IETICHHBIM BUI0M BUpYyca
B) TCHHO-WH)XCHEPHBIM ITyTEM

6. Ilepuox moJy4YeHMs] BHPYCHBIX BaKIMH OTHOCHTCH K TE€PHOAY Pa3BUTHA
OMOTEXHOJIOTHH:

a) IpracTepoBCKOMY

0) mocenacTepoBCKOMY

B) YIpaBJsieMOro OMOCHHTE3a

I') aHTUOMOTUKOB

1) HOBO 1 HOBeMlIIel OMOTEXHOIOTHH

7. I1o npoMCX0KIEHUI0 HUMMYHOCTUMYJISITOPHI NMOAPAa3AeJIsilOT HA:

a) DK30TCHHBIC

0) XUMHYECKHE

B) OMOCHHTETUYECKHE

I') KCTPAKLMOHHBIE

8. DH10reHHbIe MMMYHOCTHMYJIITOPBI CHHTE3HPYIOTCSH:

a) KJIETKaMH MUKPOOPIaHU3MOB
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0) ¢ TOMOIIBIO XUMUYECKUX PEAKITUN
B) KJIETKAaMH MaKpOOpTraHu3Ma
T') IOJIOBBIMH KJIETKaMU

PA3BOP CUTYALIUOHHOM 3AJIAYM HA 3AHSITUMN.

3apauya. IMMyHOOHOTEXHOJIOTHS BHOCUT BECOMBIN BKJIaa B co3aanue JIC, mpodumakTHIeCcKux u
JTUAarHOCTHYECKUX MpenaparoB. OgHAKO HE Yy BCeX JIIOJCH W HE BCEra MMMYHHash CHCTeMa
oOecrieunBaeT 3allUTy OpPTaHM3Ma OT PA3IMYHBIX MHKPOOHBIX W BUPYCHBIX HH(pekmuii. OHa
MOJKET OBITh HEa/IeKBaTHA BHEIIHUM YCJIOBHUSM, W WHOTAA TpeOyeTcs TMOMOIIb B YCHIICHUU
MMMYHHOTO oTBeTa. [Ipy aHanu3e 1aHHON CUTYyalluu:

» COIOCTaBbTE BHJbI M [IEJIM MMMYHHU3ALUU C KjIacCH(UKAIUMCH BAaKIMH IO CIIOCO0aM HX
MOJTYYCHHS U IPUMEHEHUIO;

» CBSDKUTE aTaKyIolIMe areHThl (KCEHOOMOTHMKHM) C OTBETHOW peaKIMeld OpraHu3Ma,
UCIIONB3YSl  TOHSTHS ~ «AHTUTEH», «AHTUTEJO», «AHTUTCHHbIE JIETEPMUHAHTHI»
(«AIUTOMBI»), «TalTCHBI;

» TPOKOMMEHTHPYHTE MPOSBIICHUE MMMYHHOTO OTBETA M CIIOCOOBI €TI0 YCHIICHUSI.

CATOCTOSATEJIbHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJTAUM.
3anava.llpoananu3upyiite onrcaHue TEXHOJIOTMYECKOTO MpoLecca Mo CIeIyoLeH cxeme:
Ha3BaHUE HMMYHOTPOITHOTO JIEKAPCTBEHHOT'O CPEJICTBA;

KJIacC U pyIIa MpernapaToB, K KOTOPbIM OTHOCUTCS JAHHOE CPEJCTBO;

JIOCTOMHCTBA U HEIOCTATKHU JIaHHOI'O0 UMMYHOTPOIIHOT'O CPE/ICTBA;

OCHOBHBIE 3Tallbl MOJTy4EHUS;

NOKa3aTeIH KauyecTBa;

YCIIOBUSI XpaHEHUS ¥ TPAHCIIOPTUPOBAHMUS;

BJIMSTHUE HA UMMYHUTET U IPUMEHEHHE.

«U3 TUIa3Mbl WM CHIBOPOTKH KPOBHU JOHOPOB-I00pPOBOJIBLEB, UMMYHHU3UPOBAHHBIXBAKIIMHON
IOPOTHUB KJIEIEBOro sHIedanuTa, BoACIAIOT (ppakiuio IghpakimoHupoBaHeM 3TaHOIOM IpU
temneparype Hke 00C rioOynuHOBOM yacTu 6enkoB KpoBH. Jlasee mpo BOIAT JIMOPHIU3ALMIO,
usrorosnenne 10% pactBopa, cTepuiIn3ylOyl0 (UIbTpaluio U aMiyiaupoBanue mo 1 mi (1
J1032a)».

TECTOBBIE 3ATAHUSA JIJISI HCXOAAMIETO KOHTPOJISA 3HAHWUM:
1.ELISA — tBepaoga3nblii UMMYHO(epMeHTHBIH aHAJIN3 SBJISETCH:

a) IMMYHOMETPUYECKUM

0) KOHKYPEHTHBIM

B) OBICTPBIM

') FETEPOTr€HHBIM

2. Bapnantbl noctanoBku UPA:

a) IMMYHOMETPHYECKHM

0) KOHKYPEHTHBIH

B) JTIOMUHHUCIICHTHBIN
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') paaIuOMMMYyHHBIHA

1) rroopeceHTHBIHI

3. BakuuHb! OpMHUPYIOT HMMYHHUTET:

a) TaCCUBHBIN

0) akTUBHBIN

B) OBICTPBIiA

') MEIJICHHBII

4. MMpenmymecTBa UDA nepen merogom PUA:

a) MEHbIIasi CTOUMOCTD aHaIHN3a

0) JErKoCTh OCBOEHUS IIEPCOHAIOM

B) OTCYTCTBHE PAJHOAKTUBHBIX HU30TOIOB

') BO3MOXXHOCTh BH3YaJIbHOM OIICHKH pe3ysbTaTa

5. «CeHABHYY» - aHAIU3 IPUMEHHUM K:

a) MOJIMKJIOHAIBHBIM UMMYHOTJI00yTHHAM

0) MOHOKJIOHAJILHBIM aHTUTEIAM

B) MOJIM- U MOHOKJIOHAJIHBIM aHTUTEJIaM

I') aMUHOKHUCIIOTaM

6. B kauecTBe MapkepoB Tecte UPA ycTaHoB/IeHHs (PaKkTa OepeMeHHOCTH HCIOJIb3YIOT:
a) ion-125

0) Tputuit

B) IEpPOKCUAA3Y

T') FaJIakKTO3U/ 13y

7. Tomorennslii UM A ocHOBaH Ha:

a) pa3JesieHn KOMIIOHEHTOB MOCJe MPOBEICHUS PEaKIIHH
0) U3MEHEHUU aKTUBHOCTH (pepMEHTa B MPOLIECCe PeaKINU
B) azcopOIuu hepMeHTa Ha HOCHTEIIS

T') MojJiaBlieHnu (hepMeHTa

JIMTEPATYPA JUIS ITIOATOTOBKU K 3AHATHIO ITPENNOJAABATEJISAM:

OcHoBHas:

1. buorexnonorus. FO.O. Cazpikun, C.H. Opexos, .. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKas OWOTEXHONOTHs: Yd4eOHOE MOCOOWE IS CTYACHTOB BBICIIMX Y.
3aBenenuit I[lpumen T.I1., Yygamuna B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTog-
Ha-Jlony ®enukc Tomck MsznarensctBo HTJI Cubupckuii I'ocynapcTBeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCKass OMOTEXHOJIOTUS: PYK. K IPAKT. 3aHATHAM: yuel. mocooue / C.H. Opexos ;
non pen. B.A. beikoa, A.B. katiunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4. Jlexrust Ne 3.

5.@apmanieBTHYECKass OMOTEXHOJIOTUS: PYKOBOJICTBO K IMMPAKTUYECKUM 3aHATUAM: y4ueO. mocoOue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JononHuTenpHast:

6. TepMHHOIIOTHYECKUH CITOBAPH 110 OMOTEXHOIOTUU
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7. buonorus: yue6.moco6ue / I'.I'. Yebbrmen ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MukpoOroorusi, BUPyCOJIOTHs U IMMYHOJIOTHUS: PyK. K J1a0. 3aHATUsAM: yueb. mocobue / B.C.
Cooitiuaxosa;, — M. : I'DOTAP-Menna, 2012. — 320 c.

9. MukpoOuoiorus: y4yeOHUK ais cTyaeHToB (apmanetuyeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.

3ansaTue Ne 7.
TEMA 3AHATUSA: «JIB n JIC, nosry4eHHbIe HA 0CHOBE PEKOMOMHAHTHBIX M/0:
MOHOKJIOHAJIbHBbIC AHTHTEJIA, TPOMOOJINTHKHA M AHTHKOATYJISTHTBD.

YUEBHAS HEJIb 3AHATUSA: cTyneHThl JOMKHBI U3YYUTh OMOTEXHOJOTUYECKHE METOMIbI
MOJTy4YEHUS MOHOKJIOHATIbHBIX aHTUTEN, TPOMOOJIUTHUKOB M aHTUKOATYJISIHTOB.

3HAUYUMOCTb:Ha cerogHsmHuil eHb ¢ nomolunpio pekomOuHanTHbIX JIHK kinonupoBano
6onee 1000 reHOB paszIMUYHBIX OCIKOB YEIOBEKa, KOTOPBIC SBISIOTCS MM MOTYT OBITh
ucnonp3oBanbl ans nomydenuss JIC. bynymwmilt cnenuManuct JAODKEH 3HATh IOJydyeHUe
pexomOuHanTHBIX JIC.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyecKHx yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOJVKET YYEBHOTI'O BPEMEHU:
1. Opranu3anoOHHbBIII MOMEHT / MHUH.
2. TecTOBBIIl KOHTPOJIb BXOJJHOTO YPOBHS3HAHUS 5 MUH.
3. Ompoc, nuckyccus, pa30op CUTyallmOHHOM 3a7aun Ha 3aHATHUS() MUH.
4. Ilepepbi 10 muH.
5. Onpoc, tuckyccusi, CaMOCTOSATEIBHOE PEILIEHUE CUTyallMOHHOM 3a1a4u 50 MUH.
6. TecTOBBI KOHTPOJIb HCXOJHOTO YPOBHS3HAHUS 5 MUH.
7. IlogBeneHre NTOTOB 3aHATHS, 3aJJaHUE K CIIEAYIOLIEMY 3aHATUIO 7 MUH.

METOANYECKUE YKA3ZAHUA K ITIPOBEJAEHUIO 3AHATUS:
KoHTpoJIbHBIE BOITPOCHL:

1. Monoknonansuele  anturena (MkAT). Omnpenenenue.  XapakTepUCTHKA.DTallbl
npousBoacTBa MKAT.

2. AntukoarynsuTsl? Kakyro kinaccudukanuio ux Bel 3HaeTe?

3. Tpombonmutuku? Kakyro kinaccuduxaiuio ux Bbl 3Haete?

4. Yro Takoe TUIOCOMBI?

TECTOBBIE 3ATJAHUA JIJISI BXOJHOI'O KOHTPO.ISI 3SHAHUM:
1. TpomOGoUTUK NpsIMOro AelicTBHUS, ABJsIOLIUIicA akTuBaTopoM IIr, u oTHOCsIIMIics K
TpoMOoanTHKaM 1 mokosenusi, m.m. = 40000-50000:
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A cTpenToknHa3a

b ypokunasza

B crpenronekasa

2. (I)pal"MeHT aHTUuTCEIAa, COCTOAIUMA U3 ABYX IOMEHOB H-uerm, COCAUHCHHBIX MEKAY co0oi

AUCYIb(UIHOI CBA3bIO, 0003HAYACTCS:

A Fc

b Fab

B Fv

3. K Allr orHOCHATCA:
A xaOukaza

b aktunuze

B crpenrasa

I' renapun

4. MexaHuszm MOJYYCHUSA MPoJEeKapcTBa Ha OCHOBC MOHOKJIOHAIBHBIX QHTHUTEJI

3AKJJII0YACTCH B:

a) UCIIOJIb30BAHUHU JIEKApPCTBA B HEAKTUBHOM (opme

0) UCIIOIB30BaHMHM JICKAPCTBA B aKTUBHOU (hopme

B) CBSI3bIBAHUU JIEKAPCTBA C PEPMEHTOM

F) 3aKJIFOYCHHUHN aHTHUTCIIAa B JIMIIOCOMBI

1) CBSI3bIBAaHHUH (PepMEHTa ¢ MOHOKJIOHAJIEHBIM aHTUTEIIOM

5. AkTUBanus JIEKAPCTBCHHOI'O CPEACTBA Y KIIETKU — MUIICHHU MMPOUCXOAUT 3a CUECT:
a) BBCIACHUA aKTUBATOPOB CBA3bIBAHUA

6) JIOKAJIbHOT'O MOBBIIICHUA TECMIICPATYPBI BOJIM3H KJIETKH - MHUIIIEHH

B) CBA3bIBAHHA (bepMCHTa C MOHOKJIOHAJIbHBIM aHTUTCJIOM

PA3EOP CUTYAIIMOHHOM 3AJIAUU HA 3AHSITUH
3AJJAYA.MHoOrue wuccieqoBaTeN MbITATUCh OTBICKATh CIIOCOObI MOJyYEHHUs AHTUTEN
Cy3KO# criennpruIHOCTHIO.

>
>
>

NmmyH#M3a1us invitro mpu mMpou3BOACTBE MOHOKJIOHATBHBIX aHTHTE,IIPEUMYIIECTBA.
KnonnpoBanme ruOpuI0MHBIX KJIETOK, U3BECTHBIC BAM METO/IbI KIIOHUPOBAHHUS.
[Mpuamum  paGoTel  TecTa s paHHEW JAMATHOCTUKM  OEPEeMEHHOCTH ¢
MOMOUIbIOMOHOKJIOHAJIBHBIX aHTUTEIL.

CAMOCTOSTEJIBHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYH.
3AJIAYA. MHorue ucciae10BaTeln MbITAIUCh OTHICKATh CIIOCOOBI MOTYYEHUS! aHTUTEN CY3KOU

CHeun(PUIHOCTHIO.
» Kakue sTanbl BKIIOYaeT Mpoueaypa mojry4eHns MOHOKIIOHAJIBHBIX aHTHTEN?
» Hasnauenue mnporecca MMMYHH3AIMH >KUBOTHBIX TPH IMOJYYEHHHMMOHOKIOHATBHBIX
AHTHUTEI.
» Kaxkue KJIETKH HCIIONB3YIOT JUTS rUOpUAU3aIIH nvivo pu

IMPONU3BOJACTBEMOHOKIIOHOJIBHBIX aHTUTEN?

TECTOBBIE 3AJAHUS 111 UCXOJAAIIETO KOHTPOJISA 3SHAHU
1.MoHOK/10HA/IbHBIC AHTHTEJIA NOJIYy4Yal0T B IPOU3BO/ACTBE:
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a) GpaKIMOHUPOBAHUEM aHTUTE] OPTaHU3Ma

0) GpakIMOHUPOBAHUEM JTUM(OIIUTOB

B) 110 THOPUIOMHOM TEXHOJIOTUHU

') OYUCTKON aHTUTEN MeTo1oM adpunHON XpomaTorpaduu
1) XUMHUKO-()epMEHTaTUBHBIM CUHTE30M
2.CylmieCTBEHHOCTh T€Ha y NATOreHHOI0 OpPraHu3Ma - KOAMPYeMbId TeHOM - NPOAYKT,
HE00X0AUM IS

a)pa3MHOKEHHUSI KIIETKH

0) moaaep>kaHus )KU3HEAEATEIbHOCTH

B)UHBA3UU B TKAaHU

I')MHAKTUBAIIMM aHTUMUKPOOHOTO BEIIECTBA
M)UICHTU(UKAIIMY TeHA

3.MuieHbl0 Aa8 (puU3MYECKHX M XHMHYECKHX MYTareHoB B KJleTKe
01000 bEKTOB ABJISIOTCS

a) JIHK

6)/IHK-nonmumepaza

B)PHK-nonmumepasa

r)pudbocoma

muHpopmanuonnas PHK

4.MOHMTOPHHT (IPUMEHHUTEIbHO K JIEKAPCTBY) - 3TO
a)BBECHHE B OpraHU3M

0)BBIICTICHUE

B)BBISIBIICHHE B TKAHSAX

T) CIeKeHUe 32 KOHI[EHTpaIuei

J1)I03UPOBaHHE

5.Cnocod coxpaHeHHs] HYKHOHl OHOTEXHOJIOTY TNIPOAYKTHMBHOCTH KYJbTYP
MHKPOOPTraHU3MOB

a)B XOJIOTMJIbHUKE

0)rox c10eM MUHEPATIBHOTO Macia

B)B CBIITY4YHUX MaTepuaniax

I') CyOIMMAIMOHHOE BBICYLIIMBaHHE

J)KpUOXpaHEHHe

JIUTEPATYPA JJIS MOATI'OTOBKU K 3BAHATHUIO TPEITIOJABATEJISAM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemusi», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKass OWOTEXHONOTHS: Yd4eOHOE TMOCOOWE IS CTYACHTOB BBICIIMX Y.
3aBefaenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck M3znarensctBo HTJI Cubupckuii ['ocymapcTBEeHHBI METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCKast OMOTEXHOJIOTUS: PYK. K IPAKT. 3aHATHAM: yuel. nocooue / C.H. Opexos ;
nox pen. B.A. Beikoa, A.B. kaTimmHCKOTO. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jlexmus Ne 3,
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5.@apmarieBTHUECKasi OMOTEXHOJIOTHS: PYKOBOACTBO K MPAKTHYECKUM 3aHATUAM: yuel. mocodune
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

6. TepMHHOIIOTHYECKUH CIIOBAPH 110 OMOTEXHOJIIOTUU

7. buonorus: yae6.nmocodue / I'.I'. YeOwimies ; — M. : TDOTAP-Menua, 2010. — 416 c.
8.MuKpoOHOJIOT S, BUPYCOJIOTHS U UMMYHOJIOTHS: PYK. K Ja0. 3aHsaTHsAM: y4ueo. mocodue / B.C.
Cooriuaxosa;, — M. : I'DOTAP-Menua, 2012. — 320 c.

9. Mukpobuosorus: ydeOHUK sl cTyAeHToB (apmarieBTrnuecknx BY30B / A.A. BopoOwseB u
ap.; — M.: «Meaununa», 2003. — 336 c.

3ansitue Ne 8.
TEMA 3AHATUSA: «JIB u JIC, nojryueHHble HA OCHOBEe PEKOMOMHAHTHBIX M/0: TOPMOHBI.
CreponHble TOPMOHBD).

YUEBHAS HEJIb 3AHATUSA: cTyaeHTbl TOJDKHBI U3YYUTh OMOTEXHOJIOTHIO0 TOPMOHAIBHBIX
MpernaparoB.

BHAUYUMOCTb:qanspii  pazgen  (apMamneBTHUESCKONH OHWOTEXHOJOTHH  SIBISICTCS  OYCHB
OOLIMPHBIM U  JOCTAaTOYHO BAXHBIM  JOCTIDKCHHMEM Hayku. [losydeHue ropMoHOB
OMOTEXHOJIOTHYECKUM METOJaMH TO3BOJISIET MOJYyYUTh XUMHUYecKd uucthie JIC, nuiieHHbie
MHOKEeCTBA MOOOYHBIX (TOKCHMYECKHMX) peakuus. byaymwuili crneuuamuct [O0JDKEH 3HATh
OMOTEXHOJIOTHIO TOPMOHOB.

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

IIJIAH ITPOBEJAEHUA 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anoOHHbIII MOMEHT 5 MUH.
. TecToBBII KOHTPOJIb BXOAHOTO YPOBHSA3HAHUS 7 MUH.
. Ompoc, auckyccusi, pa3dop CUTyallMOHHOU 3aa4u Ha 3aHATUUS() MUH.
. IlepepriB 10 MuH.
. Omnpoc, IucKyccust, CaMOCTOSITEIbHOE PEIEHUE CUTYallMOHHOM 3a/1auu 50 MUH.

AN L AW

. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHSA3HAHUS 7 MUH.
7. IlonBeneHne UTOTOB 3aHATHUSA, 3aJJaHUE K CIEAYIOLIEMY 3aHIATHIO 6 MUH.
METOANYECKUE YKA3ZAHUA K IIPOBEJAEHUIO 3AHATHUSA:
KoHTpoJIbHBIE BOITPOCHL:
1. Uucynun. VcTtopusi OTKpPBITHS U PAa3BUTHS TEXHOJOTMU. MeETOIbI MOJIYyYEHUS DPAa3IMYHBIX
MHCYJIMHOB, MEXaHU3M JICHCTBUS.
2. CIT.
3. DpUTPONOITHUH.
4. TlenTuanble pakTOpPhl pocTa TKAHEH.
5. CTepouHbie TOPMOHBI: OOIITHE CBEICHUS.
6. buorpanchopmarusi.
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7. BUOKOHBEPCHUS CTEPOUJIOB.

8. MuKpoOHOIOrMYECKHI CHHTE3 MPEeTHNU30I0HA.

TECTOBBIE 3AJTHUSI JIJISI BXOJTHOI'O KOHTPOJISI 3HAHUM:

1. T'opMOH ITUKONMPOTEHHOBOM NMPUPO/bI, CTUMYJIMPYIOIMI npondepanuio u
auddepeHUNPOBKY YYBCTBUTEIBHBIX KJIETOK B MOP(OIOTHYECKH PACTIO3HABAaeMble
IPUTPOOIACTHI — ITO:

a) SPUTPOMNOIETUH

0) cCOMaTOTPOIHBII TOPMOH

B) UHCYJIUH

2. CoMaTOTpPONHBII TOPMOH COCTOMT U3:

a) 191 aMMHOKHUCIIOTHI

0) 189 aMHUHOKHUCIIOTHI

B) 101 aMUHOKHCIOTHI

3. [Ipou3BoACTBO MHCY/IUHA, HAEHTHYHOI'O YeJI0BEYeCKOMY, OCYIIeCTBJIsIeTCS:
a) BBICOKO?(D(PEKTUBHOM OUUCTKON MHCYIMHA KUBOTHOTO MTPOUCXOKACHUS

0) mpeBpalieHueM CBUHOTO HHCYJIMHA 3aMellleHUEeM allaHnHa Ha TPEOHUH

B) XUMUYECKUM CUHTE30M

') FTCHHO-UH)XCHEPHBIM METOIOM

4. OTIMYHUSA NpenapaTa reHHo — HHKEHEPHOro COMATOTPONMHA OT TOPMOHA, BbI/1eJI51IeMOI0
u3 runogusa, 3aKI0YaI0TCS B:

a) pa3HOM CTETICHU YUCTOTHI

0) pa3HOM aMHUHOKHCJIOTHOM COCTaBe

B) OTCYTCTBUU HEHPOTOKCHUECKUX BUPYCOB

5. lIpoMbILILJIEHHBIM HCTOYHHKOM TPENapaToB 3PUTPONOITHHA ABJISIOTCH:

a) Moya O00JbHBIX aHEeMHEH

0) TOHOpCKask KPOBb KUBOTHBIX, OOJTLHBIX aHEMUECH

B) KYyJbTypa KJIETOK MJICKOITHTAIOIINX

6. MucyuH cocToUT M3:

a) 3-X MenTUAHBIX IeTnei

0) 2-X MEeNTUIHBIX LIETICH

B) 2-X TUCYTb(UTHBIX MOCTUKOB

r) 3-X AUCYNb()UIHBIX MOCTUKOB

7. JINTEeNbHOCTH AeCTBHA NPENapaToB HHCYIUHA 3ABUCHT OT:

a) KOTM4YeCTBa MOHOB MHCYIUHA

0) pa3MepoB KPUCTAJUIOB HHCYJIMHA

B) HAJIMYMS aMOP(PHOTO UHCYJINHA

I') KOJINYECTBA KOHCEPBAHTA HATIATWHA U (heHOoTIa

8. Uncyun odpa3yer cToliKHe KOMILIEKCHI ¢ HOHAMU:

a) Mar’us

0) nuHKa

B) KaJIbIIUs

) HaTpusd

PA3BOP CUTYAIIMOHHOM 3ATAYM HA 3AHSTHM.

3AJAYA. Ilpu mnosyyeHUH TE€HHO-WUHXKEHEPHOTO HWHCYJIMHA, OCHOBAHHOIO Ha pa3/ielbHOM
OmocuHTe3e 2 1erel, B Ka4eCTBE MPOYIEHTa MCIIOIB3YIOT ONpeAeTIeHHbBIE MUKPOOPTaHU3MbI U
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MOJIU(UIMPOBAHHBINA YyKEPOAHBIM I'eH (TOYHEe, ONEPOH) € JUAECPHOH MOCIe10BaTEIbHOCTHIO
AMUHOKUCIIOT (METUOHHMHOM U [-TaJakTO3uAa30ii), OTASIIeMON Ha IOCIEAHEH CTa Ui KOHTAKTa
CeKpeTupyeMoro Oenka M KieTkd. DepMEHTaluI0 TMPOBOAAT Ha cpele ¢ JaKTo30M (Wium
rajlakTo30M) JUIsl TIOCIEAYIOIIEro OObEeIUHEHHsT CBOOOJIHBIX HMHCYIMHOBBIX Ieneid. Jlanee
OCYILIECTBIISIOT BBIIEJIEHUE U OUUCTKY MOJIYyYEHHOTO UHCYJINHA.

Ha ocHoBe oO0mel cxemMbl TNOJIY4eHUs MHCYJIMHA M TpeOOBaHUH K €ro KayecTBy
MIPOAHAIIM3UPYHTE U OOOCHYHTE:

» ycnoBusi BbIOOpa KOHKPETHOTO MPOXYLEHTAa HMHCYIMHA W KOHCTPYKLHUIO BEKTOpa, C
IIOMOILBI0 KOTOPOTO MO>KHO BBECTH B KJIETKY UYXKEpPOJHBIN T'€H (Fe€H HHCYJINHA);

» HEoOXOIMMOCTh HCIOJBb30BaHHS JIMACPHOW IIOCIEIOBATEILHOCTH aMUHOKUCIIOT C
METHOHHHOM H [-TalaKTO3UAa30i B CHHTE3€ MHCYJIMHA U POJIb JIAKTO3BI (TAJIAKTO3bI) B
nporecce (GepMEeHTAMM W TOJYYEHUH 3aBEpIICHHBIX WHCYJIMHOBBIX LENEH, M UX
00BCIMHCHNM;

» BO3MOXHOCTh IPOSIBIICHHS TOKCHYHOCTH T'€HHO-WH)XEHEPHOTO HMHCYJIMHA; C Ye€M 3TO
MOYKET OBITh CBSI3aHO, YUUTHIBAsI BUJIOCTIEHU(PUUHOCTh JaHHOTO HHCYIINHA, €r0 CepUitHOe
KaueCTBO M YPOBEHb KYJbTYphl IPOM3BOACTBA Ha npeanpustuu? IIpokommeHTHpyiite
npaBuia 6€30MacCHOCTH PabOThl ¢ MUKPOOPraHU3MaMU HAa T€HETHYECKOM U (U3UYECKOM
YPOBHSIX.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYM.
3AJIAYA. B kauectBe mpoayleHTa peKOMOWHAHTHOTO YeJIOBEYECKOTO WHCYJIMHAUCIIONB3YIOT
TaKXKe TeKapcKkue MApoxokH Saccharomycescerevisiae, Tak Kak OHHOONATAIOT PAIOM
IPEUMYLIECTB Mepel IpYyIrMMU U3YyYeHHBIMU MKYJIbTUBUPYEMBIMHU B MPOMBIIIJIEHHOM MaciiTabe
MUKPOOPTraHU3MaMHU.

» Tunm HYKIEWHOBOW KHCIOTHI, MPUMEHSEMOM JUIsi IIEpeHoca B TE€HOM (IIOCTPOCHUS
BEKTOpa), B MPOU3BOJCTBE PEKOMOMHAHTHOI'O MHCYJIMHA, UICTOUHUK €€ MTOJIyYCHHUS.

» Cenexuuio TpaHC(HOPMHUPOBAHHBIX CaxapoOMHUILIETOB pu IPOM3BOJICTBE
PEKOMOMHAHTHOTO HWHCYJMHA TMPOBOJAT Ha MHUTATEIbHOW cpele, He cojaepKalei
AMUHOKHCIIOTHI JieH1uH. [Touemy?

» Meron KynbTHBHPOBaHHs NpoaylneHTa Saccharomycescerevisiae mpu MPOU3BOJICTBE
PEKOMOMHAHTHOTO UHCYJIMHA.

KynerypaneHyto cycnensuto Saccharomycescerevisiae — pa3fenstoTHEHTpU(DYTHpOBaHUEM,
LEJIEBOM NPOAYKT BBIACIAIOT W3 KYyJIbTYpaJIbHOM JKMJIKOCTH M OYMINAIOT METOJaMH
MOHOOOMEHHOW M renb-xpomarorpaduu. Jlajgee ero moaBepraroT OMOKOHBEPCHM IO PeaKIUU
TpPaHCHENTUJALMY,  WCHOJb3ysd  TPUIICMH U Oera-kapOokcumnentupazy. C  kakoif
LENbIOPOU3BOAUTCS peaKus TpaHCIeNTH AN ?

TECTOBBIE 3AJJAHUA UCXOJSAIIETO KOHTPO.ISI 3SHAHUM:

1. IlpouHcyJInH — 3T0 010K, KOTOPBIH COCTOUT M3:

a) 2-X MOJIEKYJI HHCYJIMHA

0) 84-X aMHUHOKHCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U MHCYJIUHOIOIOOHBIX O€JIKOB

I) 4-X MOJIEKYJI HHCYJIUHA

2. [lpenMy1iecTBOM reHHO-MHKEHEPHOI0 HHCYJIHHA SIBJISIETCS:

a) BBICOKAsi aKTUBHOCTH

0) MeHbI1ast aJUIEPTE€HHOCTD

B) MEHbIIasi TOKCUYHOCTb
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r) OoJbIIIast CTAOUILHOCTh

3. Mojekyja HHCYJHMHA CBHHEH OT/JMYAaeTCHd OT MOJEKYJbl 4YeJIOBEYEeCKOr0 HHCYJINHA
CJIeYIOIUMHU MapaMeTpamMu:

a) TpeMsi aMUHOKHUCIIOTAMU

0) 0HOM aMHUHOKHUCIOTOMN

B) HAJIMYHEM TUCYIb(UIHBIX MOCTUKOB

') KOJJMYE€CTBOM MOJIUIENITUIHBIX IIeTei

4. MeTo/ noJiy4eHHsI FTeHa HHCYJINHA:

a) XUMHUKO-(epMEHTATUBHBIN

0) bepmenTaruBHbIi Ha ocHOBe MPHK

B) BBIJICJICHUE U3 T€HOMA PECTPUKTAZ0M

I') XUMHYECKHI

5. AKTHBHOCTD CYOCTAHIIUM MHCYJIUHA ONPEAeIsSIOT:

a) Ha JIIIIX-100pOBOJIbIIAX

0) Ha KpPOJIUKax

B) Ha MBIIIAX

') Ha KOIIIKaX

6. MHCYJIMH CTAaHAAPTHU3YIOT MO:

a) MOJIEKYJISIPHOM Macce

0) runorimMKkeMu4eckomy Y PexTy

B) TIOBBIIICHUIO apTEPUATHHOTO JaBICHHUS

T) TUIepriInKeMuueckomy 3¢ dexTy

7. MOHOKOMNOHEHTHBII HHCYJIHMH MOJY4al0T METOI0M:

a) reJap-XpomMaTtorpadun

0) HOHOOOMEHHOU XpoMaTorpaduu

B) Ti1pod0OHOM XpoMaTorpaduu

r) adhpunHON XpomaTorpapuu

8. OcaabJieHre OrpAaHUYEHUIT HA UCMOJIB30BAHNE B MPOMBINIIEHHOCTH MUKPOOPTaHU3MOB-
PEKOMOMHAHTOB, MPOAYHHPYIOIIHX TOPMOHBI YeJI0BEKA, CTAJI0 BO3MOKHBIM 0J1aroaps

a) COBEPIICHCTBOBAHWIO METOJOB W3OJSAIMH T'e€HHO-WHKCHEPHBIX PEKOMOMHAHTOB OT
OKPYXKAaroIIel cpebl

0) MOBBIIEHUIO KBaNU(UKALIUY TIEpCcOHAlIa, pabOTaIOIIEro ¢ peKOMOMHAHTAMU

B) YCTAHOBJIEHHOM SKCIIEPUMEHTAIILHO cIa00H )KM3HECTIOCOOHOCTH PEKOMOMHAHTA

T') 9KCIIEPUMEHTAIILHOMY TIOJITBEPKICHUIO 00s3aTeIbHON MOTEPHU UY>KEPOTHBIX TEHOB

1) npasuiam GMP

JIMTEPATYPA JIUISI TOATOTOBKU K 3AHSATHUIO ITPEINOJABATEJISAM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKas OHOTEXHONOTHs: YdeOHOe MOocoOHWe i CTYACHTOB BBICIIMX Y.
3aBefenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-Jlony ®enukc Tomck M3znarensctBo HTJI Cubupckuii ['ocymapcTBEeHHBI METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmareBTHUYECKass OMOTEXHOJIOTHS: PYK. K TPAKT. 3aHATHAM: y4eb. mocodue / C.H. Opexos ;
nox pen. B.A. Beikoa, A.B. Katiimackoro. — Mm.: TDOTAP-Menua, 2009. — C. 123-142.
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4, Jlexmus Ne 3,

5.®apmanieBTHYECKass OMOTEXHOJIOTHUS: PYKOBOJACTBO K MPAKTUYECKUM 3aHATUSAM: y4eO. mocoone
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

6. TepMHUHOIIOTHYECKUH CIIOBAPH 110 OMOTEXHOJIIOTUU

7. buonorus: yue6.moco6ue / I'.I'. YeObrmen ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MuKpoOHOJIOT S, BUPYCOJIOTHS U MMMYHOJIOTHS: PYK. K Ja0. 3aHsaTHsAM: y4ueo. mocodue / B.C.
Cooriuaxosa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

9. Mukpobuosorus: ydeOHUK sl cTyAeHToB (apmarieBTiuecknx BY30B / A.A. BopoOwseB u
ap.; — M.: «Menuuunay, 2003. — 336 c.

3ansaTue Ne 9.
TEMA 3AHATUS: «buoTexHo10rusi aAMHHOKHUCJIOT, BATAMUHOB U KO)epMEHTOB.

HEJIb 3AHATUSA: cryaeHTbl NOJKHBI U3YyYUTh OMOTEXHOJIOTMYECKHUE METObI IOJYyYEHUs
AMUHOKHCIJIOT U BUTAMUHOB.

SAHYUMOCTDb:Ilonyuenue AMHUHOKHCIIOT, BUTaMUHOB u Ko(epMeHTOB
OMOTEXHOJOTHYECKHUM METOJaMH IO3BOJISICT TIOJNYYUTh BBICOKOI(P(PEKTUBHBIE XHUMHUYECKU
yucteie JIC. Bynymuil ciennanucT JOMHKEeH 3HAaTh OMOTEXHOJOTUYECKHE CIOCOOBI MOJIydYeHUs
JTAHHBIX JIEKAPCTBEHHBIX CPEJICTB.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMuyecKHux yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOVKET YYEBHOI'O BPEMEHMU:
1. Opranu3anoOHHbBIII MOMEHT / MUH.
2. TecTOBBIIl KOHTPOJIb BXOJHOTO YpoBHs3HaHUs 10 MUH.
3. Omnpoc, nuckyccusi, pa30op cUTyalMOHHON 3a7auu Ha 3aHATUUS(0 MUH.
4. IlepepbiB 10 muH.
5. Onpoc, muckyccusi, CaMOCTOSATEIBHOE PEILIEHUE CUTYallMOHHOM 3a1a4uu 50 MUH.
6. IloaBeneHre NTOrOB 3aHATHS, 3aJJaHUE K CIIEAYIOLIEMY 3aHATUIO 7 MUH.

METOAHYECKHUE YKA3AHUA K ITPOBEJEHUIO 3AHATUSA:
KoHTpoJIbHBIE BOITPOCHI.

|. Bonpochl 17151 NPpOBEPKH YPOBHS 3HAHMIA:

1. Yro Takoe amunokucnotsl? KakoBa ux crpykrypa?

2. MeTo/1bl OJTy4eHUsI aMUHOKUCIIOT L-ackopOUHOBast KMCIIOTA.

3. MexaHU3MBI peryisnni ONOCHHTE3a AMUHOKHUCIIOT

4. Butamunsl. TpaauiuonHele MeToibl ony4deHus. [lepcriekTuBbl pa3BUTHS OMOTEXHOIOTUU B

MOJIyY€HUU BUTAMUHHBIXIIPENIapaToB.

5. MukpoOHOIOrHUECKUil CHHTE3 BUTAMUHOB.

6. Buramun B12, Butamun PP, Butamun Bo, maHTOTEHOBAsI KMCIOTA.

7. Butamun D, sproctepuH, BuTamMmud A

TECTOBBIE 3ATAHUA JIJISI BXOJHOI'O KOHTPO.ISI 3SHAHUM:
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1. JIng npoMBIILJIEHHOT0 MNOJYYeHHsI ACKOPOMHOBOW KHCJIOTHI NPUMEHSIOT MeTO/
Peiixmreitna. CorjiacHO JaHHOMY MeETOAY, NPOLece COCTOMT U3 6 cTaauii, 0AHA U3 KOTOPBIX
sIBJIsIeTC OMOTEeXHOJIOTHYeCKOM:

a) mnomydeHue D-copbura u3z D-TOIOKO3BI METOAOM KAaTATMTHYECKOTO BOCCTAHOBIICHUS
BOJIOPOJIOM

0) monyuenueM L-cop6o3b1 n3 —copOUTa METOIOM TITYOMHHOTO a3pOOHOTO OKUCIICHUS

B) MOJIYYCHHE THANCTOH-L-cop603bl U3 L-copO03bI MyTEM €€ alleTOHUPOBAHUS

T) MOJIy4YeHHe TUaparTa JUaleToH-2-KeTo-L-TryJI0HOBOM KUCIIOTHI IIyTeM OKUCJIEHUS TuaneToH-L-
cop003bI

2. BUOTexXHOJI0rHYecKuii mpouecc noJy4yeHus: aCKOPOMHOBOH KHCJIOTHI MOKeT BKJIIOYATH:
a) KyJbTUBUPOBaHUE TpaHCPOPMUPOBAHHBIX KieTok Erwiniaherbicola

0) MUKPOOHOJIOTHYECKOE PACIIETNICHHE [EIITI0I03bI

B) COBMECTHOE KYyJIbTHBHUPOBaHKE MUKpoopranu3MoB Corinebacterium u Erwiniaherbiicola

r)  [OCJeAOBaTelbHOE  KyJIbTHBHpOBaHHME  MHKpoopranusmoB  Corinebacterium  u
Erwiniaherbiicola

3. AMHHOKHCJIOTHI B CBeTe OMOTEXHOJI0THYeCKOro nmpoiecca siBJasiloTcs:

a) IEPBUYHBIMUA META00JIMTAMHU

0) BTOpUYHBIMH META00IUTaMHU

B) BUTAMHHAMHU

T') BHEKJICTOUYHBIMH 1IEJIEBBIMHU MPOTYKTaMHU

4. Tlepuony pa3BUTHSI OMOTEXHOJIOTHM IO NPOM3BOJACTBY BHUTAMHMHOB COOTBETCTBYET
nepuo/ pa3BUTHUS:

a) 10TIacTepOBCKUI

0) mocaenacTepOBCKUI

B) aHTUOMOTHKOB

T') HOBOW W HOBEHIIEH OMOTEXHOJIOTHH

1) YIIpaBIsieMOro OMOCHHTE3a

5. B 0M0TexXHOJIOrMYeCKOM NPOU3BOJACTBE HMKOTHHOBOW KHCJAOTHI (BUuTammuuHa PP) B
kauectBe npoayuenra HAJl ucnoJib3yror:

a) E. coli

0) OeTa-anaHWH U Kaaus MAaHTOHAT

B) MIEKApCKHUE IPOKIKH

T') Kpaxmai

6. Jlpoacku-caxapoMuueTbl KYJIbTHBHPYIOT B a3pOOHBIX YCJIOBHAX MpPH H30bITKe
yIJIeBOIOB B MNHUTATEJIbHOI cpele, CHH’KEHHOM KOJMYECTBe a30Ta M ONTHMAJLHOM
cojiep:KaHuM KUCJI0POAA /ISl MOJTyYeHHs :

a) Cpa3y KPUCTALTMYECKOro BUTaMuHa D2

0) pabodiaBuHa

B) aCKOPOMHOBOM KHCIIOTHI

r) npoButHamMunabD;

7. Kumeynas nanouka E. Coli ssBasieTcss mpoayneHToMm ais:

a) BUTAaMMHOB B12 1 acKOpOMHOBOM KHCIOTHI

6) ButamuHa B12 1 yOUXMHOHOB

B) BUTaMHHa B12 1 MaHTOTEHOBOMN KUCIOTHI

r) ButamuHa Bi2 u Butamuna D
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8. IlepcrmeKTHBHO HCHOJIb30BaHME B KavecTBe mpoayunenra rpudooB paga Candida
pacTymmx Ha YrieBOAHbIX cpenax, Candidamaltose, mpm KyJIbTHBaMM KOTOPBIX
NOJTyYeHHs] JIMHIHAS PPaKIUs HA3bIBAETCS «MHKPOOHBII KMP» IS TOJTyYeHUsI:
a) BUTaMHUHOB B12 1 acKOpOMHOBOM KHCIIOTHI
0) BuramMuHa B12 1 yOUXMHOHOB
B) 9pProcTEpUHA M MAHTOTCHOBOW KUCIOTHI
I') YOUXMHOHOB M BUTaMuHa D>
9. Buramuu PP, ero npoayuent HA/[ B 0M0oTeXHOJI0ru4ecKOM NMPOU3BOACTBE:
a) MEKapCKUe JAPOAHOKU
6) E. coli
B) OCcTa-aJlaHWH U KaJIUs [TAHTOHAT
I') Kpaxmail
PA3BOP CUTYAIIMOHHOM 3ATAYM HA 3AHATHM.
3agaua. B mporiecce MPOMBIIUICHHOTO MPOM3BOJCTBA aCKOPOMHOBOW KHCJIOTBHI HCIOJIB3YIOT
MHOTOCTQIMAHBIA  XUMHUYECKUH CHHTE3, B KOTOPBIA HapsAAy C TOHKUMH XHUMHUYECKUMHU
peaKIMsIMUA BCTPOCHA M TEXHOJIOTUYECKH HEoOXomumasi OMOCHHTETHYECKas pEeaklus, YTO
SIBIISICTCS. OJTHUM W3 TIPUMEPOB YCIICITHOTO COYETAHHSI OPTraHUYECKOTO CHHTE3a ¢ OMOCHHTE30M.
[Ipy mpoBeneHMM TEXHOJOTUYECKOTO JTama OHOCHMHTE3a Ha IPOU3BOJCTBE MPUMEHSIOT
OTpeieIeHHbIe MUKPOOPTIaHU3MBbI, OCYIIECTBIIIONNE OnocuHTeTHYecKne peaknuuu. He menee
BOXHBIMH SIBJISIFOTCS ONTUMH3AIMA yCIOBUH (PEpMEHTAlMM W KOHTPOJIb 32 KOJHYECTBOM
O6romMacchl MUKPOOPTaHU3MOB B (DEpPMEHTAIIMOHHOM arrapare.
[TpoaHanu3upyiTe CUTYaIUIO C TOYKH 3PCHHS:

» XHMHUYECKOW peakiuu OnorpanchopMalliu, Ompeaeisiomeil npoBeieHue ONOCUHTE3a U

TIOJTYYCHUE OXKHJIAEMOT0 pe3yJibTaTa MPH OCYIIECTBICHUU OHoTpaHchopMaIi;
» BBIOOpPa MHUKPOOPTaHU3MOB JJ1si OMOKOHBEPCHUU M ONTHUMAJIBHOIO 1M0A00pa KOMIOHEHTOB
MUTATENbHOM cpe/ibl (MCTOUHUKOB yriiepo/ia, a3ota u ¢ocdopa);
» BO3MOXXHOCTH yBEJIMUEHHS BBIXO/Ia IIEJIEBOTO MPOIYKTA.

CAMOCTOATEJBHASA PABOTA. PEHIEHUE CUTYHUOHHBIX 3A/TAY.
3agaya 1. ButamuHbl Kak rpynmna HE3aMEHUMBIX OPraHMYECKHX COEJAMHEHUN pa3Iu4HON
XUMHUYECKON TPHUPO/bI HEOOXOAUMBI JIFOOOMY OpPraHW3My B HEOOJBIIMX KOHIEHTpaLUAX C
LENbI0 BBIOJHEHUS B HEM KAaTAIUTUYECKUX U PEryasaTopHbIX (yHKuuid. C mnomolibio
OMOTEXHOJIOTMH CETOHSI MOXKHO MOJy4aTh B HEOOXOIUMBIX KOJMYECTBAX TaKue BUTAMHUHBI, KaK
B2, B12, p-xapoTtus, ButamuH PP, aprocrepuH, ackopOMHOBYIO KHCIIOTY.
IIpoBeauTe CpaBHUTEIBHBIM aHAIW3 TMOJYYEHHs BBIIIEYKa3aHHBIX BUTAMHMHOB C ITOMOIIBIO
OMOTEXHOJIOTHH, IPUHUMAas BO BHUMaHUE:

» OMO000BEKTHI, KOTOPHIE NCTIONB3YIOT B KAKIOM KOHKPETHOM CITydae;

» TIONTydeHUE CYNepIpoayleHTOB prudodiaBuHa u BUTaMuHa B,2,

» TpeuMyIIeCTBa OMOTEXHOJOTHYECKOTO MTPOM3BO/ICTBA BUTAMHUHOB.

3agauya 2. AMUHOKHCIOTHI H3BECTHBI KaK COCTaBHbIE 3J€MEHTHl OeikoB. buomormuecku
AKTUBHBIMHU SIBJIAIOTCS TOJIBKO L-cTepeonmsomepbl aMHHOKHUCIOT. Hucrble L-aMUHOKHMCIIOTBI
HaxXOJsAT CBOE€ NPUMEHEHHWE B MEIUIHMHE B KayecTBE WM CAMOCTOSITEIBHBIX JI€UeOHBIX
npenapatoB (L-MeTHOHMH), WM B COCTaBe CMeceil g MapeHTepaJbHOro NUTaHWS, U B
(dapmaleBTUYECKON MPOMBILIUIEHHOCTH Ipu cuHTe3e paznuysHbix JIC. Mcnonp3yroT ux M Kak
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NOOABKM TP KOPPEKIWHU THTAHHS. AMHHOKHCIIOTHI IIOJIYYalOT Pa3jIMYHBIMH CIIOCOOAMHU:
OMOJOTUYECKUM, XHMHUYECKUM, XHUMHKO-dH3M-MaTHYECKHM, MHKpoOHojorndeckum. B
Hacrosimee Bpems aMuHOKHCIOTHI Kak JIC 3aBoeBasim cebGe OMpEAETCHHbIA W JIOBOJBHO
3HAUUTENBHBIN CETMEHT OT 00IIero 00beMa (hapMareBTHUSCKON MPOTYKIIUH.
C yderom mnpeacTaBieHHONW HH(MOPMAIIUY IPOBEINTE CPABHUTEILHBIN aHATH3:
» TIPEITIOKCHHBIX METOJIOB IOJYYECHUS] aAMUHOKHUCIIOT HAa KOHKPETHBIX MPOU3BOJICTBAX;
» BBIOOpPa MUKPOOPTaHU3MOB-OMOOOBEKTOB ISl CO3/IaHUS MITAMMOB-CYIIEPIIPOIYIICHTOB;
» 0cOOEHHOCTEW NOoJ00pa MHTATENBHBIX CPEll C y4eTOM (EpPMEHTATUBHOW PpEryJIsuu
OMOCHHTEe3a Ha KJIIETOYHOM YPOBHE.

JIMTEPATYPA JUIS ITIOATI'OTOBKU K 3AHATHUIO TIPENNOJABATEJISIM:

OcHoBHas:

1. buorexnonorus. }0.0. Caspikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKas OWOTEXHONOTHs: Y4eOHOE MOCOOHWE i CTYACHTOB BBICIIMX Y.
3aBenenuit I[lpumen T.I1., Yyganun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck MsznarensctBo HTJI Cubupckuit I'ocynapcTBEeHHBIH METUIIMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmaneBTUUYECKas OMOTEXHOJOTHUSA: PYK. K IMPaKT. 3aHATHAM: yueb. mocobue / C.H. Opexos ;
nox pea. B.A. beikoBa, A.B. Karnunackoro. — M.: [90TAP-Menua, 2009. — C. 123-142.

4, Jlexkuus Ne 4,

5.@apmarieBTHUECKass OMOTEXHOJIOTHSA: PYKOBOJCTBO K MPAKTHUECKUM 3aHATUSAM: yued. mocodue
/. 2-e uzn., nepepad. u gon. C.H. Opexo M.: I'DOTAP- Meaua, 2015. — 432 c.
JlononHuTenbHAS:

6. TepMHHOIIOTHYECKUH CITOBAPH 110 OMOTEXHOJIOTUI

7. buonorus: yue6.moco6ue / I'.I'. UeObres ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MukpoOnoorusi, BUPYCOJIOTHS U HIMMYHOJIOTHS: PyK. K J1a0. 3aHATHsAM: yueb. mocodue / B.C.
CooituakoBa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

9. MukpoOGuosorus: y4yeOHUK A cTyJeHToB (apmanetuueckux BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuuna», 2003. — 336 c.
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3anarue Ne 10.
TEMA 3AHATUS: MoayJab Ne 2 o remam:
«JIB n JIC, mosiy4eHHbIe HA OCHOBE PEKOMOMHAHTHBIX M/0: MOHOKJ/JIOHAJIbHbIC AHTHTEJIA,
TPOMOOJIMTHKH U AHTUKOATYJISIHTBI, AMMHOKHUCJIO0THDY, «JIB 1 JIC, no/iyueHHbIe Ha OCHOBE
PEKOMOMHAHTHBIX M/0: TOPMOHBDY, «Baknunbl. {luToknubl. UMMYHOOHOTEXHOJIOTHS».

YUEBHASA HEJIb 3AHSATUSA: 3akperuienne U cucTreMaru3alusi 3HAHUM Yy CTYIAEHTOB IO
W3yYECHHBIM 332 MOJYJIb TEMaM.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyecKHux yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MTPOBEAEHUSA 3AHATUA U BIOJVKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHbBIII MOMEHT 5 MHUH.
2. BoinonHeHUe TECTOBBIX M KOHTPOJIBHBIX MOJIYJbHBIX 3aJaHui (MmucbMeHHO) 80 MUH.
3. [TepepsiB 10 muH.
4. Ompoc 35 muH.
5. IlonBeneHune UTOTOB 3aHATHUSA, 3aJaHUE K CIEAYIOLEMY 3aHATHIO 5 MUH.

METOANYECKHUE YKA3ZAHUSI K ITPOBEJIEHHUIO 3AHSATUS:
KoHTposibHBIE BOITPOCHI:

. MoHOKIOHAJIBHEIE aHTHTEIIA.

. TpOMOOMUTHKY U aHTUKOATYJISTHTHI.

. AMMHOKHCJIOTEL.

. L-ackopOuHOBas KUCIOTA.

. Buramunsbl. TpaauiimoHHbIE METOBI MOJTYUECHUS.

. MukpoOHOIOTUYECKUI CHHTE3 BUTAMUHOB.

. Butamun B12, Buramun PP, Butamun B2, naHToTeHOBas KUCIIOTA.

. Buramun D, aproctepuH, BUTamuH A.

O 0 3 N i B W N —

. Uncynun. WcTopusi OTKpPHITUA U Pa3BUTHS TEXHOJOTMU. MeETOAbl MOJY4YEHUS Pa3TUYHBIX
WHCYJIMHOB, MEXAHU3M JICVCTBUS.
10. CTT..
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11. OpuTponosTuH.

12. Ilentunasle pakTOpbl pocTa TKaHEH.

13. CTepouHble TOPMOHBI: OOIIUE CBEICHUS.

14. Buotpancdopmariusi.

15. buokoHBepcus CTEpOUIOB.

16. MukpoOHOIOTUYECKHI CHHTE3 TTPEIHU30JIOHA.

17. Bupycsl, ux crpoenue. Permkaius BUpyCoB.

18. IToaxoap! kK pa3pabOTKE BaKI[MH C TIOMOIILI0 TEXHOJIOTHH pekoMOnHaHTHBIX JTHK.
19. JHK — Bakiuubl. [IpuHIMIB UX JEHCTBUA.

20. [IpoTuBOrepneTUYECKUE U MPOTUBOCATIEMOHEIE3HBIE BAKIIMHBI.

21. Huroxunsl. Uatepdeponsl. Tunst MOH uvenosexa.

22. Ilonyuyenune kIHK u3 UDH.

23. nTepneKuHsbl.

24. Tlpenapatel MPH yenoseka.

3TAJIOHBI TECTOBBIX MOJYJbHBIX 3A TAHU:

BapuanTt 1

1. 'opMOH IrIUKONPOTEHHOBOM NPUPO/bI, CTUMYJIMPYIOIIMI Npondepanuio u
nu¢p¢epeHuMPOBKY YYBCTBUTEIBHBIX KJI€TOK B MOP(010ri4ecKH pacno3HaBaeMble
IPUTPOOJIACTHI — ITO:

a) SPUTPOIIOIETUH

0) cCOMaTOTPOIHBII TOPMOH

B) UHCYJIMH

2. CoMaTOTPONHBII FOPMOH COCTOMUT H3:

a) 191 aMMHOKHUCIIOTHI

0) 189 aMMHOKHCIIOTHI

B) 101 aMUHOKHCIOTHI

3. IIpou3BoACTBO MHCYJIHHA, HAEHTHYHOIO YeJ10Be4eCKOMY, OCYLIeCTBJIsIeTC:
a) BBICOKOA(DPEKTUBHOM OUMCTKON MHCYJIHWHA KUBOTHOTO TTPOUCXOXKICHUS

0) mpeBpaleHueM CBUHOTO HHCYJIMHA 3aMeleHEM ajlaHuHA Ha TPEOHUH

B) XUMUYECKUM CHHTE30M

T') TEHHO-UH)XEHEPHBIM METOJIOM

4. OTIM4Ns NpenapaTa reHH0 — HHKEHEPHOr0 COMATOTPONMHA 0T TOPMOHA, BbIIEJISIEMOI0

U3 runopusa, 3aKJ1104a10TCH B:

a) pa3HOM CTENEHH YHCTOTHI

0) pa3HOM aMHUHOKHCJIIOTHOM COCTaBE

B) OTCYTCTBHH HEHPOTOKCHUECKUX BUPYCOB

5. IIpoMbILITIEHHBIM HCTOYHHKOM MPENapaToB 3PUTPONOITHHA SIBJISIIOTCH:
a) Moya OOJIbHBIX aHEeMHEH

0) nOHOpCKast KPOBb JKUBOTHBIX, OOJBHBIX aHEMHUEH

B) KYJIbTypa KJIETOK MJICKOIUTAIOIINX

6. IlpumMeHeHHe YeI0BeYeCKHX NPOTHBOBHMPYCHBIX BAKIMH OTPAHUYEHO:
a) HEBO3MOXXHOCTBIO KYJIbTHUBUPOBAHUS BCEX MATOTCHHBIX MUKPOOPTaHU3MOB

0) MOTeHLIMaJIbHON OMACHOCTHIO B Pa0OTE C MATOT€HHBIMU MUKPOOPTaHU3MaMH U BUPYCAMH

B) BO3MOKHOCTbIO aTTEHYHPOBAHHBIX IITAMMOB K UCXOJAHOMY BUPYJIEHTHOMY LITAMMY
T') BBICOKOW CTOMMOCTBIO ITPOU3BOJICTBA TPAAUIIMOHHBIX BaKLIUH
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7. Cy0beieHn4HbIe BAKIIUHBI - ITO:

a) BaKLIMHBI IPOTHB OJHOTO BO30YIUTEIS

0) TeHeTHYECKH MOAU(DUIIMPOBAHHBIN MATOTCHHBI MUKPOOPTaHU3M

B) HEMATOT€HHbIE MHUKPOOPTraHU3Mbl C KIOHHUPOBAaHHBIM T'€HOM, KOJUPYIOLIMM aHTUICHHbIE
JETEPMUHAHTBI IATOTEHHOI'O OpraHu3Ma

8. Henocrarku cy0ObeleHUYHbIX BAKIMH:

a) Hu3Kas 3p(HEKTUBHOCTh

0) BBICOKAsi CTOUMOCTh

B) PHCK U3MEHEHUs KOH(popmaIuu Oenka (AHTUTEHHBIX CBOMCTR)

I') CHOCOOHOCTH MPOSBISATH BUPYICHTHOCTh

9. IlepopaJjibHble BAKIIMHBI, CO3JaHHbIC METO0M IBOMHOM Jejielinu, IT0:

a) MEpPTBBIE BAKIMHBI, IPOILE/IINE JBOMHYIO CTEPUIN3ALIUIO

0) J)KMBbIE BakKIMHBl Ha OCHOBE MATOTEHHBIX OAKTEpHil C yJaJIEHHBIMH W3 T€HOMa OO0JIACTSIMH,
OTBEUAIOLIMMU 32 HE3aBUCUMBIE KU3HEHHO Ba)KHbIE (DYHKIIUU

B) JKMBBIC BAaKI[MHbl HA OCHOBE NMATOTCHHBIX OaKTEpWil C yJaJeHHBIMH U3 T€HOMa OOJACTAMU,
OTBEYAIOUIUMU 33 BUPYJIEHTHOCTb

10. boabmme koauyectsa UOH noayuaror us:

a) LIECTUIHEBHBIX OJIHOCIOMHBIX KYJIbTYpP KJIETOK KYpUHOTO 3MOpHOHA

0) KyIbTUBUPYEMBIX JIEHKOIIUTOB KPOBU YE€JIOBEKA, 3apaKEHHbBIX OIPE/ICIICHHBIM BUI0M BUpYyca
B) TEHHO-WHXXEHEPHBIM ITyTEM

11. TpomMOGoIUTHK NPAMOro AeiicTBUSA, ABJAsIOIUIica akTuBaTopoMm IIr, n oTHOCSIIMIiCH K
TpoMOoauTHKAM 1 mokoJeHus, m.M. = 40000-50000:

A ctpenTokrHa3za

b ypokunaza

B crpenTonekasa

12. ®parmeHT aHTHTE]a, COCTOSIIMI U3 ABYX AoMeHOB H-menu, coeqMHEHHBIX MEKIY
c000ii TUCYJIb(UIHON CBA3bI0, 0003HAYAETCH:

A Fc

b Fab

BFv

13. K AIlr oTHocHATCH:

A kabukaza

b aktunnze

B crpenrasa

I' renapun

14. MexaHu3M 1OJy4YeHHMs] TIPOJIEKAPCTBA HA OCHOBE MOHOKJIOHAJIBHBIX AaHTHTEI
3aKJ/II04YA€eTCH B:

a) UCII0JIb30BAHUH JIEKapCTBA B HEAKTUBHOM (opme

0) UCMIOJIb30BAHUH JIEKApCTBA B aKTUBHOU (opme

B) CBSI3BIBAHUU JIEKApCTBA B (PEPMEHTOM

T') 3aKJIFOYEHUH AHTUTENIA B JIMTIOCOMBI

1) CBSI3BIBAaHHUH (PepMEHTa ¢ MOHOKJIOHAJIHBIM aHTUTEIOM

15. AkTHBanus JIEKAPCTBEHHOI'0 CPEACTBA Y KJIETKH — MUILIECHHU MPOUCXOIMT 32 CYeT:

a) BBE/ICHUS aKTUBATOPOB CBSA3BIBAHUS

0) JTOKaJIbHOTO MOBBIIICHNS TEMIEPATyphl BOJIN3U KIETKU - MUILIEHU
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B) CBSI3bIBaHUS ()€PMEHTA C MOHOKJIOHAJIbHBIM aHTUTEIOM
Bapuanr 2

1. UHCyJIMH cOCTONT M3:

a) 3-X MenTUIHBIX Henel

0) 2-X MEeNTUIHBIX LIETICH

B) 2-X AUCYIb()HUIHBIX MOCTUKOB

) 3-X TUCyIb(PUIHBIX MOCTUKOB

2. 1nuTeIbHOCTD AeCTBUSA NMPENnapaToB UHCYJIMHA 3aBUCUT OT:
a) KOJIM4eCTBa MOHOB MHCYJIUHA

0) pa3MepoB KpUCTAJUIOB HHCYIMHA

B) HAIMYHUS aMOP(HOTO WHCYIIHMHA

I') KOJINYECTBA KOHCEPBAHTA HUTIATWHA U (heHOoTa

3. AucyauH obpa3yeT cTOKHE KOMILIEKCHI C HOHAMU:

a) MarHus

0) nuHKa

B) KaJIbIIHS

') HaTpUs

4. IIponHCcy/1MH — 3TO 0€JI0K, KOTOPBI COCTOMUT U3:

a) 2-X MOJIEKYJI HHCYJIMHA

0) 84-X aMUHOKHUCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U HHCYJIUHOIIOTOOHBIX OEIIKOB

r) 4-X MOJIEKyJI UHCYJTUHA

5. lIpeumyniecTBOM reHHO-UHKEHEPHOT0 HHCYJIUHA SIBJISIETCS:
a) BBICOKAsl aKTUBHOCTD

0) MEHbIIIasl AJJICPTEHHOCTh

B) MEHbIIasi TOKCUYHOCTh

r) OoJbINast CTAOUILHOCTh

6. TIlepuox moJy4YeHMs] BHPYCHBIX BaKIMH OTHOCUTCH K MepUHOLY
OMOTEeXHOJIOTHH:

a) IpIacTepOBCKOMY

0) mocenacTepoBCKOMY

B) YIpaBJsieMOro OMOCHHTE3a

') aHTUOMOTHUKOB

J1) HOBOW M HOBEHIEeH OMOTEXHOJIOTHI

7. Ilo mpoMCX0KAeHUI0 HMMYHOCTUMYJISITOPBI MOAPA3Ae/IAIOT HA:
a) DK30TCHHBIC

0) XUMHUYECKHE

B) OMOCHUHTETUYECKUE

T') 9KCTPaKIIMOHHbBIE

8. DHI0reHHble HMMYHOCTHUMYJIATOPBI CHHTE3UPYIOTCS:

a) KJIETKaMH MUKPOOPTaHU3MOB

0) C TOMOIIBIO XUMUYECKUX PEAKITUI

B) KJI€TKaMH MaKpOOpraHu3ma

T') IOJIOBBIMH KJIETKAMH

9.ELISA — TtBepaoga3nbiii UMMYHO(epMEHTHBIH aHAIN3 SABJSIETCS :

pa3BurTus
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a) IMMYHOMETPHUUYECKHM

0) KOHKYpPEHTHBIM

B) OBICTPBIM

') FETEPOr€HHBIM

10. Bapnantsl noctranoBku UPA:

a) IMMYHOMETPHYECKHIA

0) , KOHKYpEHTHBII

B) JIOMHUHHCIICHTHBIH

') paAMOUMMYyHHBII

1) (haroopeceHTHBIN

depmenra

11. MoHOK/I0HAJIbHbIE AHTHTEJ1A MOJIY4YAl0T B IPOU3BO/ICTBE:

a) (hpaKIIMOHUPOBAHUEM aHTUTEINl OpraHU3Ma

0) ppakmoHapoBaHreM JIUMQPOIUTOB

B) 11O THOPUAOMHOM TEXHOJOTUH

I') OYUCTKON aHTUTEN MeTOI0M adGUHHON XpoMaTorpaduu

1) XUMUKO-(epMEHTATUBHBIM CHHTE30M

12. Jlasi NpOMBINLIEHHOTO MOJYYeHHS] ACKOPOMHOBON KHCJIOTHI NPUMEHSIOT METOJ
Peiixmreiina. CorjiacHo JaHHOMY MeTO/Y, NPOILECC COCTOUT U3 6 cTaamii, 0IHA U3 KOTOPHIX
SIBJIsIeTCS] OMOTEXHOJIOTMYeCKO:

a) mnomydeHue D-copbura u3 D-ToIOKO3BI METOAOM KaTaIMTHYECKOTO BOCCTAHOBIICHUS
BOJIOPOJIOM

0) mosydeHueM L-cop0o3bl U3 —COpOUTa METOIOM TITyOMHHOTO a3pOOHOTO OKUCIICHUS

B) MOJy4YeHHE TuaneToH-L-cop0o3sl u3 L-copbo3bl myTem ee aleTOHUpOBaHUS

T) MOJIy4YeHHe TUapaTa JUaleTOH-2-KeTo-L-TyJI0OHOBOM KUCIIOTHI IyTeM OKUCIICHHUS JUaneToH-L-
cop003b1

13. BUOTEeXHOJIOrHYeCKHii mpolece NoJy4YeHHsI ACKOPOUHOBOI KMCI0THI MOKeT BKJIIOYATh:
a) KyJbTUBUPOBaHUE TpaHCPOPMUPOBAHHBIX KiieTok Erwiniaherbicola

0) MUKpOOHOJIOrMYECKOE PaCILEIIEHHE LEITI0I03bI

B) COBMECTHOE KyJIbTHBUPOBaHME MUKpoopranu3MoB Corinebacterium u Erwiniaherbiicola

r)  ToClefoBaTelbHOE  KyJAbTHBHpOBaHHME  MHKpoopranusmoB  Corinebacterium  u
Erwiniaherbiicola

14. AMHHOKHCJIOTBI B CBeTe OHOTEXHOJIOTHYECKOr0 NMpouecca siBJIsIIOTC:

a) MepBUYHBIMU METa00IUTaMU

0) BTOpUYHBIMH META0OTHUTaMHU

B) BUTAMHUHAMHU

T') BHEKJIETOUYHBIMH IIEJIEBBIMHU TTPOTyKTaAMHU

15. Iepuoay pa3BuTHA OHOTEXHOJIOTHH MO NPOM3BOJACTBY BHTAMHHOB COOTBETCTBYET
NepHO/ Pa3BUTHSA:

a) I0NIaCTePOBCKUN

0) mocenacTepoBCKHiA

B) aHTUOMOTHUKOB

') HOBOM U HOBeilIIel OHOTEXHOIOTHH

1) yIpaBisieMoro OMoCHHTE3a

Bapuanr 3

52



1. MoJiekyjia MHCYJMHA CBHHell OTJIMYAaeTCS OT MOJIEKYJIbI 4eJ10Be4eCKOro HMHCYJIHHA
cJ1eyIOIUMHU TapaMeTpaMu:

a) TpeMsi aMUHOKHUCIIOTAMU

0) 0HOM aMHUHOKHUCIOTOMN

B) HAJIMYUEM JUCYIb()UIHBIX MOCTUKOB

') KOJJMYE€CTBOM MOJIUMIENTUIHBIX IIeTei

2. MeToj noJiy4yeHusi reHa MHCYJIMHA:

a) XUMHUKO-(EepMEHTATUBHBIN

0) ¢pepmenTaTuBHBII Ha ocHoBe MPHK

B) BbIJICJICHHE U3 T€HOMA PECTPUKTAZ0M

I') XUMHYECKHI

3. AKTHBHOCTD CYOCTAHIMM MHCYJIMHA ONpPeeIsIioT:
a) Ha JII0ISIX-100pOBOJIbIIAX

0) Ha KpOJUKax

B) Ha MBIIIAX

') Ha KOIIIKaX

4. NHCy/1TMH CTAHIAPTU3YIOT 10:

a) MOJIEKYJISIPHOM Macce

0) TUIOTIMKEMUYEeCKOMY YPPEKTY

B) MOBBILIICHUIO aPTEPUATHHOTO IaBICHUS

T') THIIEPIIIMKEMUYECKOMY dPPEKTY

5. MOHOKOMIIOHEHTHBI MHCYJIMH IOJYy4al0T METOA0M:
a) reJap-XpomMarorpadun

0) HOHOOOMEHHOU XpoMaTorpaduu

B) Tiipod0OHOM XpoMaTorpaduu

r) apduHHON XpomaTorpaduu

6. Bakuunbl OPMHPYIOT HMMYHHTET:

a) TaCCUBHBII

0) akTHBHBIN

B) OBICTpBIii

T') MEIJICHHBII

7. llpenmymecrea UDA nepen meronom PUA:
a) MEHbIIasi CTOUMOCTD aHaIH3a

0) JIErKOCTh OCBOEHHUS IEPCOHATIOM

B) OTCYTCTBHE PaJHOAKTUBHBIX HU30TOIOB

') BO3MOXXHOCTh BH3YyaJIbHOM OIICHKH pe3yiibTara
8. «CenaBuY» - aHAJIU3 NPUMEHUM K:

a) MOJIMKJIOHAIIbHBIM UMMYHOTJIO0 Yy TMHAM

0) MOHOKIIOHAJILHBIM aHTUTENIaM

B) TMOJIM- U MOHOKJIOHAJILHBIM aHTUTEIIaM

') aMUHOKHUCIIOTaM

9. B kauectBe mapkepaB Tecte UPA ycranoBieHus: pakra 0epeMeHHOCTH HCNIOJIb3YHOT:
a) on-125

0) Tputuit

B) MIEpOKCUAA3Y
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T') raJaKTo3Mu1a3y

10. I'omorennbiit U A ocHOBaH Ha:

a) pa3/IeleHuN KOMIIOHEHTOB IOCTIe MTPOBEACHUS PEAKLIUU

0) U3MEHEHUU aKTUBHOCTH (hepMEHTa B IpOIecce peakuu

B) ajgcopOun epMeHTa Ha HOCUTeNe

T') oJiaBjieHnu (hepMeHTa

11. B OMOTEXHOJIOTMYECKOM TMPOM3BOJACTBE HMKOTHHOBOH KHMCJIOTHI (BUuTamMmuHa PP) B
kavectBe npoayuenrta HA/l ucnoab3yror:

a) E. coli

0) OceTa-amaHWH U Kalus TAHTOHAT

B) MEKApCKUE TPOAOKU

I') Kpaxmail

12. [po:kiku-caxapoMHueThl KYJIbTHBHPYIOT B a3pOOHBIX YCJAOBHSIX HpPH H30bITKe
yIJIeBOJOB B INHUTATeJIbHON cpele, CHUKEHHOM KOJIMYECTBE a30Ta U ONTHUMAJIbHOM
COJepP:KAHUN KHCJI0POAA ISl MOJTyYeHHUs :

a) cpa3y KpHUCTalIn4eckoro ButTamuna D»

0) pabodraBuHa

B) aCKOPOMHOBOM KUCIOTHI

r) nposutuamMunabD?

13. Kumeunas najsouka E. Coli siBjisieTcst npoayueHToM JUIs:

a) BUTaMHUHOB B12 1 acKOpOMHOBOM KHCIIOTHI

0) ButamuHa B12 1 yOUXUHOHOB

B) BUTaMHHa B12 1 MAaHTOTEHOBOM KUCIOTHI

r) BuTamuHa B12 u Buramuna D

14. TlepcneKTHBHO HCHOJb30BaHHE B KadecTBe mpoayleHTa rpudoB pama Candida
pacTyumMx Ha YIJIeBOAHbIX cpenax, Candidamaltose, mpu KyJIbTHBAHMM KOTOPBIX
NOJIyYeHHs JUMUAHAS (PpaKiuus Ha3bIBaeTCA «KMUKPOOHBII KHP>» IS MOJyYeHUsI:

a) BUTaMHUHOB B12 1 acKOpOMHOBOM KHCIIOTHI

6) ButamuHa B12 1 yOUXMHOHOB

B) 9pProcTeprHa M MAaHTOTEHOBOW KUCIOTHI

') yOUXHHOHOB ¥ BUTaMHHa D>

15. Buramun PP, ero npoaynent HAJI B 0M0TeXHOJIOrH4KOil NPOU3BOACTBE:

a) MeKapCcKue APOAOKU

6) E. coli

B) OeTa-aJlaHWH U KaJIUsl TAHTOHAT

T) Kpaxmail

JIMTEPATYPA JUIA ITIOATI'OTOBKU K 3AHATHUIO ITPEITIOJABATEJISAAM:

OcHoBHast:

1. buorexunomnorus. FO.O. Cazbikun, C.H. Opexos, .. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. ®apmarieBTUyeckass OMOTEXHOJOTHA: YuyeOHOEe MOcoOMe s CTYACHTOB BBICHIMX V4.
3aeaenuit [lpumen T.II., Yywanun B.C., 3aiikos K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck MznarensctBo HTJI Cubupckuit I'ocygapcTBEHHBIM MeTUIUHCKUN
VYHuusepcurer, 2006. — 251 c.
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3. dapmanieBTHUECKass OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: yueO. mocodue / C.H. Opexos ;
non pen. B.A. beikoa, A.B. katimackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4, Jlexmus Ne 3.4.
5.®apmanieBTHYECKass OMOTEXHOJIOTHUS: PYKOBOJCTBO K MPAKTUYECKUM 3aHATUSAM: y4eO. mocoone
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononuurenbHast:
6. TepMuHOIIOTUYECKUH CIIOBaph 10 OMOTEXHOJIOTUU
7. buonorus: yue6.moco6ue / I'.I'. Uebbrmes ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MuKpoOHOJIOT S, BUPYCOJIOTHS U UMMYHOJIOTHS: PYK. K Ja0. 3aHsaTHsAM: yueb. mocodue / B.C.
Cooitiuaxosa;, — M. : I'DOTAP-Menuna, 2012. — 320 c.
9. MukpoOuoiorus: y4eOHUK as cTyaeHToB (apmaneBtuiyecknx BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
3ansTue Ne 11.
TEMA 3AHATUSA: «AaTnounoruxku. O0mas xapakrepuctuka. O0mas cxeMa noy4eHus
AHTHOHOTHUKOBY.

YUEBHASA HEJIb 3AHSMTHUS: cryneHTsl OOMKHBI H3YYUTh OCHOBBI OHWOTEXHOJIOTUU
AHTUOMOTHKOB, OOIIYIO TEXHOJIOTHYECKYIO CXEMY, MEXaHU3MBbI JICHCTBUSI aHTHOMOTHKOB.

3HAYUMOCTb:antubuotukn — 310 ocobas rtpynna JIC, o0magaommx BBICOKOU
($U3MOIOrMYecKOll aKTUBHOCTHIO B OTHOUIEHHM OIPEAEICHHBIX IPYNI MUKPOOPTaHU3MOB U
3JI0Ka4eCTBEHHBIX oOmyxojed. OIHMM H3 OCHOBHBIX CIIOCOOOB MOJYyYEHHS AHTUOMOTHUKOB
SIBJISIETCSI OMOTEXHOJIOTHYECKUH METOM, COCTOSIIIMA M3 OOJBIIOr0 YHCIAa TEXHOJOTHYECKHX
craguii. 3HaHUS, CBA3aHHBIE C OCOOCHHOCTSIMU TEXHOJIOTHM AHTUOMOTUKOB HEOOXOIMMBI
OynymeMy CHenuainucTy Ui OCYHIECTBICHHS PAKTHYECKOH NesITebHOCTH.

MPOAOJIKUTEJIIBHOCTD 3AHATHUS (B akaneMu4ecKux yacax) — 3.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 Kopmyc.

IIJIAH ITPOBEJAEHUA 3AHATUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. OpranuzanuoHHBIA MOMEHT 5 MHH.
. TecTOBBI KOHTPOJIb BXOAHOTO YPOBHSA3HAHUS 7 MUH.
. Ompoc, auckyccusi, pa3dop CUTyallMOHHOU 3aauu Ha 3aHATUUS() MUH.
. [Tepepsi 10 muH.
. Omnpoc, TucKyccusi, CaMOCTOSITEILHOE PElIeHUEe CUTYyallMOHHOM 3a1auu 50 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS3HAHUS 7 MUH.

~N N LW

. [logBeneHre UTOTOB 3aHATHS, 3aJJaHUE K CISAYIOIMIEMY 3aHITHIO 6 MUH.

METOAUYECKHUE YKA3AHMUSA K ITIPOBEJAEHUIO 3AHATUA:
KoHTposbHbIE BOIPOCH:

1. O6mue noustus 06 anTuOMOTHKAX (a/0). A/0 KaKk BTOpUYHBIE METAOOIUTHI.

2. Tunsl cBA3ei MeXAy MUKPOOHOJIOTHYECKUMHU COOOIIECTBAMH.

3. OcHOBHBIE 3Tallbl pa3BUTHS IPOU3BOJICTBA a/0.

4. Ilpuuunbl ObIcTpOro pocta uyucia a/o.

55



5. B ueM 3akmouaercst cnenuuaHOCTH a/0.

6. Kimaccudukaruu a/6. Mexanusmsl 6nocunTesa a/o.

7. buotexnomorus a/6. Cxema mnpousBoictBa a/6 mo H.E. EropoBy. ®a3sl mporecca
dbepmenrtanuu a/o.

8. MeTo/1bl BBIACICHUS M OUYUCTKHU a/0.

9. MexaHu3MBbI IeiicTBus a/0.

TECTOBBIE 3AJAHUSA J1JISI BXOJHOI'O KOHTPOJISI 3SHAHUM :
1. AHTHOMOTHKH ABJIAIOTCH:

A) nepBHYHBIMU META00IUTAMHU

b) BropuuHbIMU MeTaboIUTaMU

2. IIpoueccol He XapaKTepHbIe I TPOnoga3bl CTaAMN OMOCHHTe3a a/0:

A) UHTEHCHUBHOE HaKOIJIeHuEe OMoMacchl MPoAyLEeHTa

b) naTeHCcHBHOE HaKOIUICHUE a/0

B) unTeHCHBHOE NOTJIOIEHUE KHCIOPO1a

3. IIpoueccbl xapakTepHble AJs1 HAH0(pa3bl CTAAUU OUOCHHTE3a a/0:

A) MTHTEHCHBHOE HAKOIUICHUE OMOMACCHI TIPOIYIICHTA

b) nHTeHCHBHOE HaKOIUIEHHUE a/0

B) nunTeHCcHBHOE NOTJIOLIEHHE KUCIO0pOia

4. Ileab cTaguu NpeABapUTeIbHON 00pad0TKHN KYJbTYPAJbHOH KMIKOCTH B IPOM3BO/ICTBE
AHTHOHMOTHKOB:

A) 0CBOOOIUTH KYIbTYpPAIbHYIO KHAKOCTh OT KHCIOPO/Ia

b) 0cBO6OIUTH KyIBTYpaIbHYIO KHUAKOCTH OT MPOIYLIEHTA

B) 0cBO6OIUTE KYyNBTYpaIbHYIO KHUAKOCTh OT OKUCIUTENICH

') 0cBOOOIUTE KYIBTYTAPIbHYIO KUAKOCTh OT a30TUCTHIX COSAMHEHUN

5. ABT0JIN3 MUIIeJIUA MPOAYLEHTA B Mpolecce OMOCUHTE3a AHTUOMOTHKOB XapaKTepeH sl
cTAJIM:

A) Tponioassl

b) nanogazsr

6. bnorexHosorus siBJsieTcs HAYAJIBHBIM 3TANIOM B NIPoLecce MPOU3BOACTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTUKOB

0) nraHokoOamaMruHa

B) OEH3MINEHUIMIUINHA

T') KUCJIOThl aCKOPOMHOBOM

7. BnoTexHoJI0THA SIBJIsIeTCS 3aK/JIIYUTEeIbHBIM 3TAIIOM B Npoliecce MPOU3BOICTBA:
a) MOJIYCUHTETUYECKUX aHTHOMOTHUKOB

0) aMUHOKHUCIIOT XUMUKO-(E€PMEHTaTUBHBIM METOI0M

B) KHCJIOTBI aCKOPOMHOBOM

I') PeKOMOMHAHTHOTO HHCYJIMHA

8. B pazBuTHn 0MOTEXHOJIOTHH NEPHO] AHTHOMOTHKOB NPOXOIMJI:

a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.
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9. IlpakTuuyeckoe 3HAaYeHHMe TOJYCHHTETHYECKOr0 AMHHOIJIMKO3HIAa AaMHUKAIMHA
00YCJIOBJIEHO:

a) aKTUBHOCTBIO ITPOTUB aHA’POOHBIX N1aTOT€HOB

0) oTcyTCTBHEM HE(DPOTOKCUIHOCTH

B) YCTOWYMBOCTBIO K 3alIUTHBIM (epMeHTaM Yy OaKTepHuil, HMHAKTUBUPYIOIIUM Jpyrue
AMUHOTJIMKO3H/IbI

') aKTUBHBIM BbIJIEJICHHEM U3 KIETKH

10. 3ammTa NpOAYHEHTOB AMHHOIJIMKO3U/I0B OT COOCTBEHHOI0 AHTHOHOTHKA:

a) HU3KOE CPOJICTBO PHOOCOM

0) BpeMeHHast (pepMEeHTATHBHAS WHAKTHBALINS

B) KOMITApTMEHTALUS

I') YTOJIIIEHUE KJIETOYHON CTEHKH

PA3BOP CUTYAIIMOHHOM 3AJIAYU HA 3AHATHMN.
3amaua. B Hacrosiee Bpemsi CyIIECTBYET MEXIAyHApOIHAs MpOrpamMma CUCTEMbI MOHMCKAa U
0oTOOpa AaHTUMHUKPOOHBIX areHTOB, TNOJABJIAIONIMX pPAa3MHOXKECHHUE IIAaTOr€Ha TOJBKO B
UHQHUIMPOBAHHOM OpraHW3Me, T.€. CHCTEeMa, MO3BOJIIONIAs KIOHHWPOBATh T'€HBI, KOTOpPHIE HE
OKCHPECCUPYIOTCS B HICKYCCTBEHHBIX YCIOBUSX (invitro).
JlanHast cuctema nojapasyMeBaeT HCIOIb30BaHUE ONPECIEHHBIX METOJ0B, PEAKTUBOB (HAOOPbI
JUTSL KIIOHUPOBAHMS, PECTPUKTA3bI), TECT-O0BEKTOB U PEUIaeT TAKHE 33JauH, KaK:

» BbiencHue u ounctka JIHK (anektpodopes);

» KyJIbTHBHPOBaHHE MaToreHoB, Harnpumep,Salmonellatyphimurium;

» CO3JaHME BEKTOpa Ha OCHOBE IUIa3MHUbI, HECyImelH OecrnpoOMOTOpPHBIC TEHBI

XJIOpaM(pEHHUKOI-aleTHIICTUITPaHCc(hepasbl ¥ JTAKTO3HOTO OIIEPOHA;

» 3apakeHHe JTa00PaTOPHBIX KUBOTHBIX (MBIIIIH);

» BBICEB ITATOTEHOB U3 )KUBOTHBIX O0BHEKTOB.
Pacnonoxwure mocieqoBaTebHO 3TAIBl JaHHOW CHCTEMBl CKPUHUHTA aHTHMUKPOOHBIX areHTOB,
YYUTHIBAS IPUMECHEHUE:

» TEHHO-WH)XEHEPHBIX METOJIOB MPH MOTyYSHUH Habopa pa3IMyHbIX TUTa3MH/T;

» Habopa pa3nuuHbIX mTaMMoB E. coli ¢ pa3HbIME 9acTsIMM T€éHOMa CaJIbMOHEIUTHI,

» WHAWKAaTOPHOW Cpenbl Al 0TOOpa HYKHBIX KOJOHHH.
[TpokOMMEHTHpYHTE pe3yabTaThl U BO3MOXKHOCTU NMPUMEHEHUS JTAaHHON CHUCTEMBbI IPU TOUCKE
AHTHUMUKPOOHBIX areHTOB, UCMOJIb3yeMbIX B kauecTBe JIC.

CAMOCTOSTEJIBHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYM.
3agava. OgHa U3 MHQEKIMOHHBIX KIMHMK 3aKylWIa MapTHUM MEHULIWUIMHA U CTPENTOMUIIMHA.
Uepes HEKOTOPOE BpeMs B allTeKy MPUILIN MPEICTABUTENN KIMHUKU C kKaJloOOH Ha OTCYTCTBHE
TepaneBTHYeCKoro 3¢ dexra moutu y Bcex 00nbHBIX KIMHUKH. [locne mpoBepku B nabopaTopuu
ObUIO YCTAHOBJICHO, 4YTO Npenaparsl He (aabCHPUIUPOBAHBl U COOTBETCTBYIOT KayeCTBY
CTaHJapTHOW MPOAYKIIUH.
[Tpoananu3upyiiTe JaHHYIO CUTYaLUIO C TOUKH 3PEHUS:
» BO3MOXHBIX MEXaHH3MOB aHTHOMOTHKOPE3UCTEHTHOCTH y MHKPOOPTaHWU3MOB U
FeHETUYECKUX  aCleKTOB  SIBJIEHUS  «MH(EKIMOHHOM  pPE3UCTEHTHOCTU»  WJIHU
«TOCTIUTAJIbHOU MH(DEKIUNY;
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» BO3MOXXHBIX MEXaHM3MOB WHAyKIuH [-makrama3 (PBPs-2 w PBPs-3) u wmx
UHTUOMPOBAHUS;
» paspelleHHs JaHHON CUTYalluu.

TECTOBBIE 3AJAHUSA JJISI HCXOASIIETO KOHTPOJISA 3HAHUM:

1. IledanocnopuH YeTBEPTOro MNOKOJEHHUsI, YCTOWYMBBIA K Oera-jakramazam
rPaMIIOJIOKUTEJIbHBIX OaKTepuii:

a) nedazonuH

0) nedTprakcoxn

B) ieenum

T') LIENPOJEKC

2. [lennumiIJIMHA3a UCIOJIL3YETCS NPH:

a) MPOBEPKE 3aBOJICKUX CEPHil MEHUIIJUIMHA HA CTEPUIIBHOCTh

0) onieHke YPPEKTUBHOCTU MEHUIMITTUHOBBIX CTPYKTYP MIPOTUB PE3UCTEHTHBIX OaKTEpHii

B) MOJYYEHUH MOTYCUHTETUUECKUX MEHULIUIUIMHOB

I') CHSTUU AJUICPTHYCCKHUX PEaKIMid Ha TICHUIIITHH

3. CBoiicTBO 0eTa-JIaKTaMOB, W3-32 KOTOPOro UX cjeayet, coriiacio GMP, napadarbiBaTh
B OT/IeJIbHBIX MOMENIEHUsIX:

a) o011asi TOKCUYHOCTh

0) XpoHHYECKasi TOKCHYHOCTh

B) SMOPHOTOKCUYHOCTh

T') aJUIepreHHOCTh

4. bunocuHTe3 aHTHOMOTHMKOB, MWCIOJIb3yeMbIX KaK JIeKAPCTBEHHbIH BellecTBa,
YCHJIMBaeTCs M HACTYNaeT PaHblile HA cpeaax:

a) 6oraTbIXx UICTOUYHHUKAMH a30Ta

0) 6oraTbIXx MCTOUHUKAMH yIiepoaa

B) OoraTeix ncTouHNKaMu pocdopa

r) O€THBIX MUTATETLHBIMU BEIIECTBAMU

5. C Toukm 3peHust OMOTEXHOJIOTHN AHTHOUOTUKY SIBJIAIOTCH:

a) MepBUYHBIMU METa00IUTaMU

0) aMUHOKHUCIIOTaMHU

B) (pepmeHTaMU

I') BTOPUYHBIMH METa00IUTaAMU

6. Kakas nmeib He mpecjieyeTcsi MpU NMepeMelIMBAHUM CPebl B peaKTope:

A) ynaneHue ¢ MOBEpXHOCTH KJIETOK MIPOAYKTOB 0OMEHa U JI3Hca KIETOK
b) pacnibuienue Bo3ayxa, BEIXOJAIIEro U3 6apboTepa

B) paBHOMEpHOE pacnipeseneHue MUTATENbHBIX BELLIECTB

I') ornenenue KyIbTypajabHOU Cpesbl OT IPOAYLIEHTA

7. Ilpu OMoCcHHTE3e KAKOr0 AHTHOMOTHKA HE00XO0AMM HCTOYHHMK XJI0pa:
A) aMnunuIIMHA

b)crpentomunnna
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B) neBomurietnna

I') rpamunuauna C.

8. TOKCHYHOCTH MJIOX0 OYMILEHHBIX NPENApaTOB CTPENTOMMIMHA CBA3aHA:

A) ¢ HanMYKMeM B MperapaTax THCTAMHHOIIOJOOHBIX BEIICCTB

b) ¢ oO6pazoBaHreM TOKCHYHBIX BEIIECTB U3 CTPEITOMHUHITHA

B) ¢ noBbI1IeHHOM CKOPOCTHIO MPOHUKHOBEHUS CTPENITOMUIIMHA B TKAHU OpraHU3Ma

I') ¢ NOHM)KEHHON CKOPOCTHIO MPOHUKHOBEHUSI CTPENTOMHIIMHA B TKAHU OPraHM3Ma U, TaKUM

06p330M, IMOBBIIICHHBIM €T0 COACPIKAHUEM B KPOBH.

JIMTEPATYPA JJIS1 HOATI'OTOBKHU K 3AHATHUIO ITIPEINOJABATEJISIM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Axkagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHueckas OHOTEXHONOTHs: YdeOHOe MOcoOHe i CTYACHTOB BBICHIMX YHY.
3aBeaenuil [lpumen T.II., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck M3znarensctBo HTJI Cubupckuii I'ocymapcTBEeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarneBTHUecKass OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: yueb. mocobue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katimmHCcKOTO. — M.: [DOTAP-Menna, 2009. — C. 123-142.

4, Jlexmus Ne 5,6.

5.@apmareBTHUECKasi OMOTEXHOJIOTHS: PYKOBOACTBO K MPAKTHYECKUM 3aHATHSAM: y4eb. mocooune
/. 2-e uzn., nepepad. u gomn. C.H. Opexos M.: I'DOTAP- Memua, 2015. — 432 c.
JlonmoHUTEILHAS:

6. TepMuHOIOTUYECKUH CIIOBAph MO OMOTEXHOIOTUN

7. buonorus: yued.mocodue / I'.I". Uebbies ; — M. : [90OTAP-Menua, 2010. — 416 c.
8.MukpoOnoorusi, BUPYCOJIOTHS 1 IMMYHOJIOTHS: PyK. K J1a0. 3aHATHsAM: yueb. mocodue / B.C.
Coomyakosa;, — M. : I'D0TAP-Menua, 2012. — 320 c.

9. MukpoOuosorus: y4eOHUK Js cTyaeHToB (apmanerniyeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansarue Ne 12.
TEMA 3AHSITUS: KAHTHOHOTHKH: YACTHAS TEXHOJIOTUSI AHTHONOTHKOBY.

YUYEBHAS HEJIb 3AHATUS: cTyaeHThl AOKHBI M3YyYUTh YacTHYIO OHMOTEXHOJIOTIHIO
AHTUOMOTUKOB: MEHUIIMJUIMHOB, CTPENTOMUIIMHOB U Ap. JII1, HOMEeHKIaTypy aHTHOMOTHKOB.

BHAYUMOCTb:uactHas OHOTEXHOJOIHs AHTHOMOTUKOB SBIIIETCS TOHKHM acCIEKTOM
(dapmaleBTUYECKON OMOTEXHOJOTUU. DTO OYEHb CIIOKHBIM MHOTOTPaHHBIN MPOLECC, UMEIOIIHMA
0OJIbIIIOE KOJIMYECTBO OSK30TCHHBIX M SHIOTEHHBIX  (DaKTOPOB, BIMSIONIMX Ha TIPOLECC
MOJlyYeHUsI W  KAauyeCTBO AaHTUOMOTUKOB. bynymuii  crenuanuct JOHKEH  XOpOIIO
OpPUEHTHPOBATHCS W MPOBOJUTH CPABHUTEIbHBIA aHAJIU3 PA3JIUYHBIX METOJIOB IOJIYYEHUS
AHTUOMOTHKOB Pa3HBIX TPYII.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyecKHx yacax) — 3.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJXKET YYEBHOI'O BPEMEHWU:
1. OpranuzanuoHHBIA MOMEHT 5 MHH.
. TecTOBBII KOHTPOJIb BXOJIHOTO YpOBHsI3HaHUS 10 MUH.
. Onpoc, auckyccus, pa300p CUTYallMOHHOM 3a/1auu Ha 3aHATUN47 MUH.
. IlepepriB 10 MuH.
. Omnpoc, TucKyccusi, CaMOCTOSITEILHOE PElIeHUE CUTYallMOHHOM 3a/1auu 47 MUH.
. TecToBBIt KOHTPOJIb UCXOAHOTO ypoBHs3HaHUA 10 MHH.

~N N BN

. [logBeneHre UTOTOB 3aHATHS, 3aJJaHUE K CISAYIOMIEMY 3aHITHIO 6 MHH.

METOAUYECKHUE YKA3AHUA K ITPOBEJIEHUIO 3AHATUSA:
KoHTponbHbIE BONIPOCHI:

1. AHTHOHOTHKOPE3UCTEHTHOCTD.

2. ITytu 60ppOBI C aHTHOMOTUKOPE3UCTEHTHOCTHIO.

3. ITouck HOBBIX MPUPOAHBIX a/0.

4. buorexHoJI0TUsl aHTUOMOTHUKOB.

5. YacTHas TexHOJIOTUS a/0: MEeHULIUIUIUHBI U 11e(haoCIOPUHBI.
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TTECTOBBIE 3AJIAHUSA 1151 BXOJHOI'O YKOHPOJISI 3SHAHUMN.
Buioepume npagunvrvie omeemui.

B npousBoacTse a/0 npu KyJIbTHBHPOBAHMU MHUKPOOPTaHM3MOB HCIOJIb3YyeTCs:
A) IOBEPXHOCTHOE KYJIbTUBUPOBAaHUE

b) riryOuHHOE KYJIbTUBUPOBAHKE

2. B mnpousBoacrBe a/0 npu KYJbTHBHPOBAHMHM MHUKPOOPraHM3MOB HCHOJIb3YHOTCH
NUTaTeJbHbIE CPeabl:

A) TBepabBIC

b) xunkue

B) razoob6pasubie

3. Kakasi uejib He nmpeciieyercsi IpM nepeMelIMBAHUHU CPe/ibl B peakTope:

A) ynayieHue ¢ MOBEpXHOCTH KJIETOK MPOAYKTOB 0OMEHa M JIN3HCa KIETOK

b) pacnbuienue Bo3myxa, BeIXoAsIIero u3 6apoorepa

B) paBHOMepHOE paciipe/iesieHre MUTATEIbHBIX BEIIECTB

[') ornenenue KynbTypajabHOU Cpellbl OT MPOAYIICHTA

4. Ilpu OMocUHTE3€e KAKOT0 AHTUOMOTHKA HEOOX0IMM HCTOYHHK XJIOpa:

A) aMnuUMIUIMHA

b)ctpentomunna

B) neBomunieruna

I') rpamunuauna C.

5. TOKCMYHOCTH IJI0X0 OYUIIIEHHBIX MPENapaToB CTPENTOMUIIMHA CBA3aHA:

A) c HanM4KeM B IpenapaTax TMCTaMUHOMOJOOHBIX BEIIECTB

b) c oOpazoBaHreM TOKCHYHBIX BEUIECTB U3 CTPENTOMUHUITHA

B) c noBbIIIeHHOI CKOPOCTHIO MPOHUKHOBEHUSI CTPENITOMHUIIHA B TKAHU OpraHu3Ma
[') ¢ MOHMXEHHOM CKOPOCTHIO MPOHUKHOBEHMSI CTPENITOMHIIMHA B TKAaHU OpraHU3Ma M, TaAKUM
00pa3oM, MOBBILLIEHHBIM €r0 COJEP>KaHUEM B KPOBH.

6. OT coOcTBeHHOr0 aHTHOMOTHMKA NPOAYUEHTHI AMHUHOIJIMKO3MI0B 3aIIMIIAIOTCA €
NOMOLIbIO:

a) HU3KOr0 CpOCTBa prbOCcOM

0) BpeMeHHast (pepMeHTaTHUBHAS MHAKTHBALINS

B) KOMIIApTMEHTAIUSA

I') YTOJIIIEHUE KJIETOYHON CTEHKU

7. YT0 TaKkoe aKTHBHOE Bbl/IeJICHHE AHTHOMOTHKA U3 0AKTePHATbHON KJIETKH — 3TO:
a) DKpaHUpPOBAHHE PUOOCOMBI

0) apdrokc

B) CHM)KEHHUE MIPOHUIIAEMOCTH BHEIIHUX KJIETOYHBIX CTPYKTYP

T) peMHCCHs

8. MecTtamu ecTeCTBEHHOI0 O0OMTAHMSA NMPOAYLEHTOB AHTHONOTHKOB:

a) moyBa

0) BO31yX

B) JI€pEBbS

T') IPOTOYHAsA BOAA

9. IliiecHeBble TPUOBI KaK MPOAYUEHTHI AHTUOMOTHKOB:

a) OJHOKJIETOYHBIE DYKapUOThI
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0) MHOTOKJIETOYHBIE D YKapPHUOThI

B) OJIHOKJIETOYHBIE TPOKAPHOTHI

I') MHOTOKJIETOUYHBIE MPOKAPUOTHI

10. KneTouynasi cTeHKa AKTHUHOMMIETOB COCTOMT M3:

a) XUTUHA

0) menTUaOTIMKaHA

B) JIMTIOOIIJICAXapHJI0B

T') JTUIONPOTENHOB

11. AKTHHOMMIIETHI MPOAYUMPYIOT:

a) CTPENTOMULIMHBI

0) BUTaMUHBI

B) aMHHOKHCIIOTHI

r) epMEeHTHI

12. OnTumMaiibHasi TeMnepaTypa 1Jisi CHHTe3a AaHTHOMOTHKOB:
a) Boimre 30° C

0) 24-29° C

B) 15-18°C

r) 18-22°C

13. UHTeHCcUBHOMY OMOCHHTE3Y AaHTHOMOTHKOB CIIOCOOCTBYET:
a) YMEHBIIICHUE B MUTATEIILHON CPe/Ie UCTOYHUKOB yriepoa
0) yBenMYEHHUE B TUTATEIBHOM Cpe/ie MCTOUHUKOB a30Ta

B) YBEIIMUCHUE B TUTATEILHOM CpeJie TIIFOKO3bI

T') YBEIMYEHUE B MUTATEIBHON Cpelie HCTOYHUKOB (pocdopa
14. Ilo60o4unbIe 3¢ PeKTH AHTHOMOTHUKOTEPATIUN:

a) nucOaKTepuo3

6) OPBU

B) MEPEJIOMBI

I') aBUTaMUHO3

15. MuieHnb Ui aHTHOAKTEPUATBLHBIX BelIeCTB B MUKPOOHOI KjIeTKe HHAYe HA3bIBAIOT:
a) Taprer

0) mpoMoTOp

B) CaT

T') 9K30H

Pa36op cuTyaunoHHoii 3a1a4u HA 3AHATHH.

B nponecce OnocuHTe3a aHTHOMOTHKA W3 TPYNIbl AMUHOITIMKO3UJOB NPU KYyJIbTUBUPOBAHUU
IPOJYLEHTa COCTaB MHUTATEIbHOW CpeAbl BKIIOYAJI COEBYIO MYKY, KYKYPY3HBIH SKCTPaKT,
NOBBIIAIOMINKN 3PPEeKTUBHOCTh (PepMeHTauuu U coiu. Ilogadya razoBoro moroka, UCTOYHUKHU
¢dochaToB U azota cooTBeTCTBOBANIM TpeOoBaHusAM. [Ipu moGaBieHMHM B cpeay HEKOTOPOro
KOJINYECTBA IITIOKO3bI OMOCHHTE3 ObLT OcIalIIeH.

1. B pe3ynbrare yero noOaBieHHE B Cpely TIIOKO3bl CHU3WIO 3(PQPEKTUBHOCTh OMOCHHTE3a
anTnOunoTnka? Kakoe Ha3BaHue HOCUT JaHHBIHN 3 ]ekT, ero cymHoCcTh?

2. Kakme oOmue 3aKOHOMEPHOCTH HEOOXOAMMO YYUTBIBATH NPHU  KYJIbTUBHPOBAHUU
OOJBIIMHCTBA TPOAYLEHTOB BTOPHUUHBIX METa00IUTOB?

3. Kakue yrneBogopoapl Hanbosiee 01aronpusTHHI JIJ1s1 OMOCUHTE3a aHTHOMOTHUKOB?
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CamocrosiTesibHas padora. Penienne cuTyalluOHHOM 3a1a4M.

3agaya 1. Ompenenure JEKapCTBEHHYIO CYOCTaHIMIO [0 OINHCAHUIO TEXHOJIOIMYECKOTO
Ipolecca, Ha30BUTE IPOAYLEHT M METOJ €ro COBEPLICHCTBOBAHMS, METOJbl BBIICICHUS U
OYHUCTKH, CIIOCOO CYIIKH JIEKApCTBEHHOH CyOCTaHIINN:

« ...mpoayueHt Bacilluspolimyxa o0paboTaH MHOTOKpaTHO  pPEHTI€HOBCKHMMH U
yIbTPapuOIECTOBBIMY JIy4aMHU,a TAKXKE a30TCOAEPIKAIIMMU BEIIECTBAMU C CEJIEKIIMEH Ha KaXI0M
stanie. CBepXMpPOAYLEHT IOMEIIeH B (epMEeHTaTOp Ha JKUIKYI0 [HUTATEIbHYIO Cpeny,
COZIEpXAIIYI0 KpaxMajl, COEBYIO MYKY, KYKYPY3HbIM 3KCTpakT, MuUHepaibHble couu. llocie
3aBEPIICHUS TMPOIECCa KYJIbTUBUPOBAHUS IIEJICBOM MPOAYKT H3BJICUEH U3 KYJIbTYypaJlbHOU
KUJKOCTA M OYMIIEH METOJOM HMOHOOOMEHHOW Xpomarorpaduu. LleneBoit mpoayKT BBICYIICH
pacbUIHTENHHON cymKol. Beimyckaercs B Tabnetkax mo 500 000 E/I..»

1. 7151 4ero cTpeMATcs MOJIYyYUTh CBEPXITPOTYLICHT?

2. Ux cBoiicTBa, 0COOEHHOCTH XpaHCHUS.

3. HeoGxomumo nu yuuteiBaTh TpeboBanus GMP npu GuocuHTe’e aHTHOUOTHKOB?

TECTOBBIE 3AJTAHUSA JJISI HCXOASIIETO KOHTPOJISI 3BHAHUM.
Buioepume npasunvnvie omeemoi:
1. AHTUOMOTHKHM ABJISIIOTCSA:
A — IepBUYHBIMH METa0OIUTAMU;
b — BTOpHUHBIMH METa0OIUTAMU.
2. buosornyeckasi poJib aHTUOMOTHKOB:
A — OHU HEOOXOAUMBI JIJIS IETICHUSI KIIETOK;
b — 910 ogHa U3 PopM MUKPOOHOTO aHTArOHU3MA;
B — sBnsrotcs kodakTopamu (QepMEHTOB, MPUHUMAIOIIUX Y4YacTHE B CHHTE3€ KIETOYHOMN
MeMOpaHbI,
I' — sBnstorcs kodakTopamMu (epMEHTOB, NPUHUMAIOLUIMX Yy4yacTHEe B (OPMHUPOBAHUU
KJIETOYHOW CTEHKH.
3. llesab cTagum npeaBapuTeJbHOI 00pad0TKHU KYJIbTYPAJbHOM KUAKOCTH B IPOU3BOACTBE
AHTHUOMOTHKOB:
A — 0cBOOOANUTE KYJIbTYPATIBHYIO )KUJKOCTh OT KUCIOPO/a;
b — 0cB0OOANTE KYIbTYPAIBHYIO )KUKOCTh OT IMPOIYLIEHTA;
B — 0cBO60OANTE KyJIBTYpalbHYIO KHUJIKOCTh OT OKUCIIUTENEH;
I' — 0cBOOOAMTD KyJIBTYpaTbHYIO KHJKOCTh OT A30THCTBIX COEIMHEHHH.
4. IIpoueccol, XapaKkTepHbIe 1JIs1 CTaAuH TPponoga3bl OMOCHHTE3a AHTHOMOTHKOB:
A- UHTEHCHUBHOE HAKOIUIEHHE OMOMACChI TPOIYIIEHTA;
b — uHTEeHCUBHOE MOTJIOIIEHNE KUCIOPO/Ia;
B — cHmxenne yposns pH;
I' — nHTeHCHBHOE 00pa30BaHUE aHTUOUOTHKA.
5. Ilpu OmocuHTE3e KAKOro AHTHOMOTHKA HE0OXO0AMM HCTOYHMK XJIopa:
A — aMIIMIIMIUINHA;
b — ctpentomunna;
B — neBoMummuTHHA;
I' — rpamunmanna C.
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6. Ilpu ucno/Ib30BaHNH B Ka4yecTBe HCTOYHHMKA a30Ta aMMOHUS cyJibaTa B NPUCYTCTBUH
HOHOB KajlblMs cyOcTpaT Oyner:
A — moaienaynBaThC;
b — moakucasaThC;
B — cpena ocraercs HEUTpaIbHOMU.
7. AHTHOMOTHK, K KOTOPOMY MeIJIECHHO Pa3BUBAaeTCsl Y MUKPOOPTraHU3MOB BTOPHYHASA
Pe3MCTEHTHOCTD:
A — 3pUTPOMUIIUH;
b — crpentomunuy;
B — xnopampenuxorn;
I' — kaHamMuUH.
8. B npousBoacTBe AHTUOMOTHKOB MPH KYJIbTHBUPOBAHMM MHKPOOPraHU3MOB
HCIOJIB3YIOTCS:
A — OBEPXHOCTHOE KYJIbTUBUPOBAHUE;
b — rmyOGuHHOE KyJIbTHUBUPOBAHHE.
9. B npousBoacTBe AHTHOMOTHKOB TMPH KYJHTUBHPOBAHMUM MHKPOOPraHU3MOB
HCIOJIB3YIOTCSl MUTATE/IbHbIE CPeAbl:
A — TBepabIE;
b — xxunxue;
B — markue;
' — razoo0pa3HsIe.
10. Mukpoopranusmsbl, koropble HE wucnoab3ywores B mnpouecce OHMOCHHTE3a
AHTHOMOTHKOB:
A — BUpYCBI;
b — Gakrepuu;
B — akTHHOMUIIETHI;
I' — rpuOsI.
11. Illupoxoe npuMeHeHHe AJisl NPOMBIILICHHOT0 BbIIeJeHUSI 1 OYMCTKH AHTHOMOTHKOB
HAXO/MT:
A — xpomaTorpadusi B TOHKUX CIOSIX;
b — nonoo6menHas xpomarorpadus:
B — BbIcOKk03(ppeKkTHBHAS KUKOCTHAS XpoMaTorpadus;
I' — 6ymaxkHas xpomaTorpadusi.
12. TpeboBanue, HenmpuemJjeMoe 1Jisl KOPMOBBIX AHTHOHOTHKOB:
A — He JIOJDKHBI BCachIBAThCA U3 KEITYA0YHO-KUILIEYHOT O TPAKTa;
b — He NomKHBI 3arpsA3HATH MPOLYKThI dKUBOTHOTO MPOUCXO0XKICHUS;
B — nomkHBI HCIIONIB30BAThCS B MEUIIMHE;
I'- He gomkHBl 005lagaTh CHOCOOHOCTBIO  O0Opa3oBBIBATH Yy  MHUKPOOPraHM3MOB
MHOKECTBEHHYIO PE3UCTEHTHOCTb.
13. I'pamunmnaul C U3 KyJbTYPAJIBHON KUAKOCTH OCAKAAIOT:
A — KHCTIOTOU XJIOPOBOJIOPOIHOM;
b — cepHOKUMCIIBIM aMMOHUEM;
B — sranonom.
14. Tlpym npoOMBINLIEHHOM THPOU3BOACTBE CTPENTOMULMHA HCHOJB3YIOTCH IITAMMBI,
XOpOLIO0 pa3BHBalOLIMecs HA cpeaax:
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A — KyKypY3HBIX;
b — ropoxoBbIX;
B — XJ10IKOBEIX;
I' — coeBbIX.
15. TokCMYHOCTH IJI0X0 OYHMIIEHHBIX MPENapaToB CTPENTOMHIMHA CBA3aHA:
A — ¢ HanMYUeM B Mpernaparax ruCTaMUHOIIO00HBIX BEIECTB;
b — ¢ 06pazoBaHuEM TOKCHYHBIX BEIIECTB U3 CTPENITOMUIIMHA;
B — ¢ noBBILIEHHON CKOPOCTHhIO TPOHUKHOBEHUSI CTPENTOMUIIMHA B TKAHU OPraHNU3Ma;
I' — ¢ NMOHMXEHHOI CKOPOCTHhIO NMPOHUKHOBEHMSI CTPENTOMMIIMHA B TKaHW OpraHU3Ma W,
TaKUM 00pa3oM, OBBILLIEHHBIM €TI0 COJIEPKAaHUEM B KPOBH.

JIMTEPATYPA JUIA ITIOATI'OTOBKU K 3AHATHUIO ITPENTOJABATEJISAAM:

OcHoBHas:

1. buorexnonorus. }0.0. Caspikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKas OWOTEXHONOTHs: Y4eOHOE MOCOOHWE i CTYACHTOB BBICIIMX Y.
3aBenenuit I[lpumen T.I1., Yyganun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck MsznarensctBo HTJI Cubupckuit I'ocynapcTBEeHHBIH METUIIMHCKUI
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHUECKass OMOTEXHOIOTHS: PYK. K MPAKT. 3aHATUSIM: yueb. mocobue / C.H. Opexos,;
noxa pea. B.A. beikoBa, A.B. karnuackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jlexius Ne 5,6.

5.@apmarieBTHUECKass OMOTEXHOJIOTHSA: PYKOBOJCTBO K MPAKTHUYECKUM 3aHATUSAM: yueld. mocobue
/. 2-e uzn., nepepad. u gon. C.H. Opexo M.: I'DOTAP- Meaua, 2015. — 432 c.
JlononHuTenbHAS:

6. TepMHHOIIOTHYECKUH CITOBAPH 110 OMOTEXHOJIOTUI

7. buonorus: yue6.moco6ue / I'.I'. UeObres ; — M. : [DOTAP-Menua, 2010. — 416 c.
8.MukpoOnoorusi, BUPYCOJIOTHS 1 IMMYHOJIOTHS: PyK. K J1a0. 3aHATHsAM: yueb. mocodue / B.C.
CooituakoBa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

9. MukpoOGuosorus: y4yeOHUK A cTyJeHToB (apmanetuueckux BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuuna», 2003. — 336 c.
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3ansaTue Ne 13.
TEMA 3AHATUSA: «@Pepmentsl. UMM0oOnIM31MpoBaHHbIE (PePMEHTHI».

YUEBHAS HEJIb 3AHSTHUS: cTyaeHThl 10JKHBL U3YYUTh ()ePMEHThI, OMOTEXHOIOTHYECKUE
METO/Ibl UX TOJTyYEHHUs, UMMOOMIN3alus PEpMEHTOB, HOMEHKIATypy hepMmeHTHbIX JIC.

3HAYNUMOCTb:0notexHOIOTUS ¢ MOMEHTa 3apOXKACHUS OCHOBaHa Ha (EpPMEHTHBIX
nporieccax. B Hacrosimee Bpemst epMEeHTHBIE TPenapaThl MIUPOKO UCTIONB3YIOTCS ISl JICUCHUS
U NpOo(UIAKTUKU pa3IM4YHbIX Harosioruil. bynymmii npoBusop nomwkeH 3HaTh gaHHble JIC, ux
IIOJIyYEHUE U CPAaBHUTEIIbHYIO XapaKTEPUCTHUKY.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuuecKHx yacax) — 3.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOJVKET YYEBHOTI'O BPEMEHMU:
1. Opranu3anoOHHbIII MOMEHT 5 MUH.
. TecToBBII KOHTPOJIb BXOJHOTO YpOBHsA3HaHUs 10 MUH.
. Onpoc, auckyccus, pa300p CUTYallMOHHOM 3a/1auu Ha 3aHATUN47 MUH.
. IlepepriB 10 MuH.
. Ompoc, nucKkyccusi, CaMOCTOSTENbHOE PEILIEHNE CUTYAllMOHHOM 3a1auu 47 MUH.
. TecToBBIt KOHTPOJIb UCXOAHOTO ypoBHs3HAHUA 10 MHH.

~N N L AW

. [logBeneHre UTOTOB 3aHATHSI, 3aJJaHUE K CICAYIOMIEMY 3aHITHIO 6 MHH.

METOAUYECKHUE YKA3AHUSA K TIPOBEAEHUIO 3AHATUA:

KoHTpoiibHBIE BOITPOCHI:
1.0611ee nmousTue o pepMeHTax.
2. OOmass TeXHOJOTHUYeCcKas cxeMa MoNydyeHUs (epMEHTOB OMOTEXHOJOTHYECKHM METOJOM.
[TpoMbInieHHOE TTOTy4YeHue PEePMEHTOB.
3. OcHOBHBIC HampaBJICHUs MEAUIMHCKONW sH3uUMosioruu. Kmaccudukanus sH3uMOB. UTO
XapaKTepHO ISl JepMEHTATUBHON peakiuun?
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4. B yem 3akimouaroTcsi 0COOCHHOCTH KYJbTUBHUPOBAHHS MpOAylieHTOB ¢epmeHToB? Kakue
CpeZbl M KaKOT'0 COCTaBa MOTYT OBITh HCIOJIB30BAHbI I ATOTO Mpouecca?

5. Kak ocymecTBisieTcs NpolecC BBIACICHUS M OYUCTKH (PEPMEHTOB, MOIydaeMbIX
ouotexHonormueckum  MetogoM? Kak ocymectBisiercs mponece  ¢uiprpanun? - Kak
OCYILECTBIISICTCS TpoLecC Ae3uHTerpauuu ouomaccel? Kakue xpomartorpaduieckue MeTobl
npuMeHsroTcs 1 ppakimonupoBanus? Ocodennoctu ahGuHHOM XpoMaTorpaduu.

6. Uto takoe ummooOmm3anusa? Kakue Metoasr uMMoOmn3anuu ¢pepMeHToB Bbl 3HaeTe? Kakue
MaTepuaiabl UCHOJB3YIOTCSA A aacopOuuu ¢depMeHToB? B deMm 3akirodaercs 3TOT METOH
ummoOum3anuu ¢epmentoB? Kak ocymiectBisercs MeTol UMMoOWIM3anuu (EpMEHTOB C
IIOMOUIbI0 KOBAJIEHTHBIX CBsA3ei? KakoBbl ocoOeHHOCTH AaHHOro Metona? B ueMm 3akmrodaercs
METaJUIOXEIAaTHBIA METOI UMMOOHMIU3AIIMH U METO]T BKIIOUEHUS! ()EPMEHTOB B I'elib?

7. Vicrionb30BaHNE MUKPOKAIICYJ U JIMTIOCOM JUISI ITOJTy4eHHs (DEPMEHTHBIX MTPETapaToB.

8. IMMOOMIN3UPOBAaHHBIE PACTUTEIbHBIE KIETKH.

9. Homenkiatrypa Hekotopbix (pepmenTHbIx JIIT.

10. OnumuTe TEXHOJIOTUIO MOTYyYEHUs TEPPUINTUHA U CTPENTOKUHABHI.

TECTOBBIE 3AJAHMSA JIJISI BXOJHI'OI'O KOHTPO.ISI 3SHAHUI.

1. Peryaupyer npouecc nuieBapeHus:

A o-amunaza

b opaza

B crpenronexasa

2.BepHo Jin yrBep:kaenue:«IloimakpunaMuanbiii rejib He 00J1aaeT MOHHO-0OMEHHBIMHU
cBOMicTBaMM, M03TOMY npu uMmoOmwm3anuu pH - npodmiab akTHBHOCTH (epMeHTa He
H3MEHSIeTCS»:

A BepnHo

b HesepHo

3. B mpouecce BblaesieHHs] U3 KYJbTYPAJbHOH cpeabl (pepMEHTOB M HX OYHCTKHM He
HCIOJIb3YyeTCs:

A sKcTpakus

b copb1monHbIe npoiiecchbl

B ocaxnenue (BbicaiBaHue)

I' meperoHka ¢ BOASIHBIM [TapOM

4. depMeHT JIUra3a, UCNOJb3yeMblil B reHeTH4YeCKOl HHKeHepHu:

A ckperuisieT BeKTop ¢ 000JI0YKO KIIETKH XO35IMHA

b karanusupyeT BKIOYEHHE BEKTOPA B XPOMOCOMY KJIETOK XO35IMHA

B kaTtanusupyer KoBajgeHTHOE CBsi3bIBaHUE yriieBogHO — ¢pocopHoi nenu JJHK —rena ¢ TIHK —
BEKTOpa

I' kaTanu3upyeT 3aMbIKaHUE MENTUIHBIX MOCTUKOB B MENTHUIOTIIMKAHE KIETOYHON CTEHKH

5. Henssmu nmmoOuu3anum ¢gepMeHTOB B OMOTEXHOJIOTH4eCKOM TPON3BO/ICTBE ABJISIOTCA:
A TIOBBILIEHUE YAEIBbHON aKTUBHOCTHU

b noBbIenne ctabuinbHOCTH

B pacmmpenne cyOcTpaTHOTO crieKTpa

I MHOTOKpaTHOE UCIIOJIB30BAaHUE

6. IIpoTuBOONYX0JIEBBIM (PpePMEHTHBIM NPENAPaATOM ABJISICTCH:

a) acmaparmHasa

0) crenToKMHAa3a
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B) IEHUIIWJUTMHA3a

') YpOKHHa3a

7. JlakTo03a noj JeiicTBHEM JIAKTA3bl PACHICNIsIeTCs] ¢ 00pa30BaHUEM:
a) TIIIOKO3BI U (PYKTO3BI

0) IJIIOKO3BI U FATAKTO3bI

B) IByX MOJIEKYJI Caxapo3bl

T') IBYX MOJIEKYJ (hPYKTO3bI

8. @epMeHT JIaKTa3a OTHOCUTCS K KJIACCy:
a) JIira3

0) Tpanchepas

B) U30Mepa3

) TUIpOJIa3

PA3BOP CUTYALIMOHHOM 3AJJAYU HA 3AHSITUM.
3amauya. HecMOTpss Ha TO, YTO B OCHOBE COBPEMEHHOW WH)KEHEPHOH SH3UMOJIOTHH JICHKHUT
npruMeHeHne (pepMeHTOB M (PEPMEHTHBIX CUCTEM, TEXHOJIOTUYECKOE UCIIOIb30BaHNE (ePMEHTOB
MMEET BIIOJIHE KOHKPETHBIE OTPaHUUYCHUS: JAaOMIBHOCTh ()EPMEHTOB, JOPOTOBM3HA M OOJIbIIAS
TPYAOCMKOCTL IPH UX OYHUCTKC, OAHOKPATHOCTb MX HCIIOJIB30BaHHA, B PAAC CIIydacB HAJIWYHC
KO(EPMEHTOB.
[Ipoananu3upyiTe CUTYalUIO ¢ 000CHOBAaHHUEM:

» TyTeil MPeoOJICHHs 3THX OrPaHUYCHHN;

» conocraBiieHust PyHKIHH OMO0OBEKTA C TEXHOJIOIMYECKOH Onepalueii;

» TOHSITHUS «CHUCTEMa, OTKPBITAs! ISl YCIOKHCHUSI.

CAMOCTOSTEJIBHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYH.

3agaya. Kakue nBa OCHOBHBIX MeToAa MMMoOunm3anuu ¢gepmeHToB Bbl 3Haere?Kakue nBa
OCHOBHBIX crioco0a JJii UMMOOUIn3aluu (pepMEeHTOB B Teie BaMU3BeCTHbI? B ueM 3akitodaercs
MPUHIUMIT UMMOOMIN3auu (EPMEHTOB CHCIIONb30BaHHEM MeMOpaH? MUKpOKaICylIupoBaHuUe.
BkiroyeHne BBOJIOKHA W BKJIIOYEHHE B JIUIOCOMBL.MeTos MMMOOMIM3alMU (EpMEHTOB C
UCIOJIb30BaHUE CUCTEM JBYyX(a3zHorotuna.MeToasl XUMHYECKOH MMMOOWIN3ALUH, OTINYUS OT
bu3nIecKOMMMMOONITH3aLINY.

TECTOBBIE 3AJTAHUSA IJIS1 UCXOAAIEI'O KOHTPOJIA 3HAHUMN.

1. (I)epMeHT aMuJja3y IJisl MIPOM3BOJACTBEHHBIX MPOUECCOB MOJYYA0T U3 KYJbTYPbI:
a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

2. (MepMeHT AaMWJIOIVIIOKO3MIa3y, OCYLIECTBJSIIOIMIMA THAPOJIU3 OJUr0CAXapUAOB 10
ITIOKO03bI, 1/ NPOU3BOJACTBCHHBIX NMPOLECCOB MOJIYYAK0T U3 KYJIbTYPbI:

a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans
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r) Arthrobacter simplex

3. MyabTudepMeHTHBIH KOMILIEKE — 3TO:

a) KOMIUIEKC ()epMEHTHBIX OETIKOB, BBIIEISIEMBIN U3 KJICTKH ITyTEM SKCTPAKIIMH U OCAKICHHS
0) KOMIUIEKC ()EPMEHTOB KICTOYHONH MEMOpaHBI
B) KOMILJIEKC 9K30- M SHJIONPOTEA3

') KOMIUIEKC (PePMEHTOB, KATATU3UPYIOIIUX CHHTE3 IEPBUYHOIO WIIM BTOPUYHOTO METaboIuTa
4. JInzoumajgaza npuMeHsieTcst AJs:

a) yJIy4dIIeHus Ipolecca MUIEBapeHUs

0) OYMCTKH paH OT THOMHO-HEKPOTUYECKUX MACC
B) JIeYCHHS TPOMOO30B

T') CHATHA aHA(PHIAKTHIECKOTO I0Ka

5. MeToabl ”MMOOWIN3AIUN:

a) BHYTPUKJIETOYHBIC

0) pu3uKO-XUMHUYECKUE

B) (hepMEHTATHBHBIC

I') XUMHYECKHE

6. [Ipenapatbl NPOTEOIUTHYECKHX ()ePMEHTOB:
a) TEpPUIUTHH

0) conuzum

B) CTpenToua3a

I) acnaparuHasza

7. lleHUIMJUIMHHA32 IPUMEHSIETCS € LeJbI0:

a) JICYCHUN JTeHKEMUH

0) nM3uca HEKPOTUUECKUX MAacC B TKaHH

B) CHATHSI aHa(DUITAKTUYECKOTO IIIOKA

T) JICUEHUs TUIIEPYPEKUMUU

JIMTEPATYPA JJISI IOAIOTOBKHU K 3AHATUIO NPEITOJABATEJISIM:

OcHoBHas:

1. buorexnonorus. FO.O. Cazpikun, C.H. Opexos, .. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. ®apmareBTHyecKass OMOTEXHOJOTHA: YuyeOHOe MOocoOMe s CTYACHTOB BBICHIMX V4.
3aBefenui Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck MsznarensctBo HTJI Cubupckuii I'ocynapcTBeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCcKast OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: yue0. mocooue / C.H. Opexos ;
nop pexa. B.A. beikoBa, A.B. katinuackoro. — m.: [DOTAP-Menmna, 2009. — C. 123-142.

4. Jlextust Ne 7.

5.@apmanieBTHUECKass OMOTEXHOJIOTUS: PYKOBOACTBO K MPAKTUYECKUM 3aHATUSAM: yued. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononuurensHast:

6. TepMHHOIIOTHYECKUH CITOBAPH 10 OMOTEXHOIOTUH

7. buonorus: yue6.moco6ue / I'.I'. YeObrmen ; — M. : [DOTAP-Menua, 2010. — 416 c.
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8.MuKpoOnoJIOTHSs, BUPYCOJIOTHS U HMMYHOJIOTHS: PYK. K J1a0. 3aHsaTHsAM: yueb. mocodue / B.C.
Cooiiuaxosa;, — M. : I'DOTAP-Menna, 2012. — 320 c.

9. MukpoOuonorus: y4yeOHUK A cTyaeHToB (apmanetuueckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.

3ansaTue Ne 14.
TEMA 3AHATUSA: «IIpenapaTsl HOpModiopsl.
Buonpenaparsl pacTUTEIbHOT0 POUCXOKIECHU D)

YUEBHASA HEJIb 3AHSTHUS: cryneHTsl OOMKHBI U3Y4YUTh OMOTEXHOJIOTHIO MpErapaToB
HOPMOQUIOPBI, TPOOMOTUKOB, TMPEOMOTHKOB, WX HOMEHKJIATYPY, a TaKKCU3YUUTh
OouorexHonoruueckue Meto bl nonyuenus JIC u3 pacreHui.

3HAUYNMOCTb:60mb110€ KOJIMYECTBO npenaparoB HOpMO]IIOPHI MOJTY4aroT
OMOTEXHOJIOTMYECKUMHU MCTOAdaMMH. Ha C@FOI[H?[IHHI/II;'I JCHb MOAHHBIC TCEXHOJIOTHH SBIIAKOTCA
NEPCHCKTUBHBIMA W 3KOHOMHWYHBIMH, B CBA3H C UYCM 6YHYHIHﬁ IMPOBU30pP MJOJUKCH 3HATbh
OMOTEXHOJOTHYECKHI MPOLIeCC MOTYyYeHHS TaHHBIX MPErnapaToB.

JIC, monydeHHble Ha OCHOBE KAJTYCHBIX M CYCIEH3UOHHBIX KYJIBTYp PacCTHUTENBHBIX KIETOK,
IIMPOKO HUCTIONB3YIOTCA B KIIMHUYECKOW MpakTuke. 3Hanue ouorexnonoruu JIC pacTUTeNnbHOTO
MPOUCXOXKACHNUS HEOOXOIUMBI OyaylIeMy CHEIHAIUCTy ISl apryMEHTHPOBAHHOTO CIoco0a Ux
MOJIYYCHH, a TAKKE JJIA YUIaCTUA B TOJTYYCHUHU BBICOKOKAYECTBCHHOT'O T'OTOBOT'O ITPOAYKTA.

MPOJOJIKUTEJIIBHOCTD 3AHATHUS (B akaneMu4eckux yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 Kopryc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOKET YYEBHOI'O BPEMEHMU:
1. OpranuzanuoHHBIA MOMEHT 5 MHH.
2. TecToBBIN KOHTPOJb BXOJAHOIO YpOBHs3HAaHMS 10 MUH.
3. Ompoc, nuckyccus, pa300op CUTYallMOHHOW 3a7a4i Ha 3aHATHU47 MUH.
4. Ilepepri 10 MuH.
5. Onpoc, TUCKyCCHus, CAMOCTOSITEILHOE PENICHNE CUTYAIIMOHHOM 3a1aun 47 MUH.
6. TecToBBII KOHTPOIb HCXOMHOTO YpoBHs3HAHUS 10 MUH.
7. IlonBeneHne UTOTOB 3aHATHUSA, 3aJaHHE K CIEAYIONIEMY 3aHITUIO 6 MUH.

METOANYECKHUE YKA3AHUA K ITPOBEJIEHUIO 3AHATUSA:
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KoHTposbHbIE BOIPOCHI:

1. ITonsATHS: TPOOHMOTHKHU. CUMOMO03, CHUMOHOHTHI.

2. Coneprxanre MUKPO(DIOPHI KUIIEYHHUKA YETIOBEKA.

3. JlakTo- u Oudpunodakrepun.

4. Nucbaxtepnos. [IpyunHb BOSHUKHOBEHHS, TPOPHUIAKTHKA U JICUCHHE.

5. IIpousBoacTBO MpenapaToB HOPMODIOPHI.

6.YacTHast TEXHOJIOTHUSA MIPETnapaToB HOPMOQIOPHL.

7. HomeHkmarypa mpemnapatoB HOpMOQIIOpsl: OakTHCYOTH, OupuAyMOAKTEpUH B TOPOIIKE,
oudukon cyxou, oudunms, OUGUIOHT Cyxoi, OMOBECTHH, JJAKTOOAKTEPUH B IMOPOIIKE, AI[UIION
CyXOMH, JIMHEKC, KOJMOAKTEpUH CYXOH, CIIOpOOAKTEpHUH CyXOH, sHTepon 250, KOHLEHTpaT
«Hapuns», npebuoTHKH.

8. KynbTypa u30mupoBaHHBIX KJIETOK, TKAHEH U OpPraHOB PacTCHUM.

9. OcobeHHOCTH KYIbTUBUPOBAHUS H30JIMPOBAHHBIX KJIETOK U TKAHEH PACTCHHIA.

10. MeTo1bI KyJIbTUBUPOBAHUS U30JIMPOBAHHBIX KIIETOK U TKaHEH.

11. KynpTypa pacTUTENbHBIX KJIETOK KaKk UCTOYHHK JIB.

TECTOBBIE 3AJAHUS BXOJAIIETO KOHTPOJISI 3SHAHUM.

1. IlpeduoTnkm 310:

a) KHBBIE OCJIA0JICHHBIE IITAMMbBI HOPMAJIBHOW MUKPO(MIOPHI KUIIIEYHHUKA

0)3TO NHILEBBIC BEIIECTBA, KOTOPHIE MUTAIOT MOJIE3HBIE MUKPOOPTaHU3MBI U CIIOCOOCTBYIOT UX
pa3BUTHIO

B) KOMIUIEKC JXMBBIX MHKPOOPTaHM3MOB Da3HBIX BHJIOB U BEIIECTBA, CTHMYJIHPYIOLIHE HX
KOJIOHU3UPYIOUIYIO CIIOCOOHOCTh U pa3MHOKCHHE

2. K moJIMKOMIIOHEHTHBIM MPOOMOTHKAM OTHOCSTCS:

A) budunymbakrepun

b) 6udunax

B) 6udpudopm

3. MuKpoopraHu3Mbl, HCNOJIb3yeMble I CO3AaHUs 3YOMOTHKOB, 10JI’KHbI 00/1a1aTh:
A) ycTOMYMBOCTBIO K aHTUOMOTHKAM

b) anTaronncTuyecKoil akTHBHOCTHIO

B) anre3suBHBIMU CBOWCTBAMH

') nocTaToYHOM CKOPOCTHIO POCTa

4. K npenaparaM nNpoOHOTHKOB, He COJIePKAIINX JAKTO0AKTepHH, OTHOCAT:
a) ractpodapm

0) Oudrmz

B) JINHEKC

T') TJaKTOOAKTEpUH CyXOH

5. PocT 01HOr0 MUKPOOPraHU3Ma MoAaBJIsIeTCs] B MPUCYTCTBUHU APYroro — 371o:
a) HEUTpaIu3M

0) aMeHCaIM3M

B) KOMMEHCAIIU3M

r) cuMOHO03

JTajI0H oTBETA: O

6. MexaHU3MbI MyTyaJIu3Ma:
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a) 0OMeH NMUTATEeIbHBIMU BELIECTBAMU

0) CHHTE3 TOKCHYCCKUX BEIICCTB

B) MOTJIONICHNE HE3aMEHUMBIX MTUTATEIbHBIX BEIECTB

I') cekpenusi GepMEHTOB, pa3pyIIAIOLINX MOIUMEPHI KIETOYHON CTEHKU
7. CocTosiHMe CHCTEMbl, KOIJIa HH OJMH M3 OPraHM3MOB He OKa3blBaeT BJIMSIHMS HA
CKOPOCTH POCTa APYIroro MUKPOOPraHU3Ma, Ha3bIBAETCH:

a) HeUTpammu3m

0) MyTyaJI3M

B) KOMMEHCAJIU3M

') aMeHCAJIU3M

8. Bacillus BxoauT B cocTaB npenapara:

a) ®nonuBud bC

6) Hopmodop

B) DHTEpOII

r) buduxon

9. CumMONOTHKH 3TO:

a) KUBbIE OCJIa0JICHHBIE IITAMMbI HOPMaJIbHOU MUKPOQIIOPHI KUIIIEYHUKA
0)3TO NHILEBBIC BEIIECTBA, KOTOPHIE MUTAIOT MOJIE3HBIE MUKPOOPTaHU3MBI U CIIOCOOCTBYIOT UX
pa3BUTHIO

B) KOMIUIEKC >KMBBIX MHUKPOOPTaHM3MOB pa3HBIX BUOB M BEIIECTBA, CTHUMYJIUPYIOIIHE WX
KOJIOHM3HPYIOIIYIO0 CIOCOOHOCTh ¥ pa3MHOKECHUE

10. UaayxkTopaMu peaju3any TOTUIOTEHTHOCTH KJIETOK U TKAHel pacTeHuil ABJISIOTCH:
a) Y-o0nyuyeHue

0) BUTAMUHBI

B) aMHUHOKHCIIOTHI

') GUTOTOPMOHBI

11. kenuanr — 3T0:

a) NU30JIMPOBAaHHBIE M3 pacTeHUH (pparMeHTHl TKAaHU

0) ¢parMeHThI KayuTyca sl CyOKYIbTHBUPOBAHUS

B) 4aCTh CYCIEH3MOHHOM KYJIBTYPHI ISl CYOKYIbTUBUPOBAHUS

I') KyJIbTypa, BO3HUKAIOIIAsl U3 OJTHON KJIETKU

12. Tun nuTaHus KyJAbTypPbl TKAHEH PACTCHUH:

a) ayKCOTpOQHBII

6) xeMoreTepoTpoHbIH

B) (OTOaBTOTPOPHBIN

') XeMOJIUTOTPO(HBII

13. U3 KyJabTYypbI KaKOii KJI€TKH BbIAEJISAIOT IIUKOHUH:

a) BopoOeliHnka KpacCHOKOPHEBOTO

6) TabGaka KypUTEIHHOTO

B) XKeHnbiiens

r) Poauomnst po3oBoit

14. I3 KyJbTypbl KAaKOH KJIETKH BbIACISIOT YOUXUHOH:

a) BopoOelinuka KpacHOKOPHEBOTO

6) Tabaka KypUTEJIbHOTO

B) JKenbiens
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r) Ponnosmst po3oBoit

15. U3 KyJbTypbl KAaKOH KJIETKH BbIACISIOT CHHTE3 NAHAKCO3H/0B:
a) BopoOeiiHnka KpacHOKOPHEBOTO

0) TabGaka KypUTEIBEHOTO

B) XKenbiiens

r) Ponnosmsr po3oBoit

PA3BOP CUTYAIIMOHHOM 3AJTAYM HA 3AHSATHMN.

3agaua 1. Ilpemnoxure NOCETUTENIO  aNTeKHd  JIEKAPCTBEHHbIE  IIpermaparbl  Ha
OCHOBETIPOOMOTUKOB M NPEOMOTHKOB, MPHUEM KOTOPBIX MOXKHO COBMEUIaTh C INPHEMOM
NepopabHBIXIIPENapaToOB aHTUOMOTHKOB.

3agaua 2.buorexHosiornyeckue Metoisl nosnydeHus JIC Ha ocHOBE KyJbTyp KJIETOK PacTEHUM
UMEIOT IIMPOKOE PACHPOCTPAHEHUE, IIOCKOJIBKY II0 CPaBHEHHIO C IOIy4eHHEM Ouomacc
pPACTUTENBHBIX KYJIbTYp W3 JUKOW HPUPOJBl WIM C IUIAHTAUUMH 3TH METOAbl OTJINYAIOTCA
BBICOKOM pPEHTa0eIbHOCTBIO, SKOJIOTMYHOCTHIO, HE3aBHCHMOCTBIO OT reorpaguu M KiIumara
IPOU3PACTaHUs TOTO MJIM MHOTO PAaCTEeHUs, a TAK)Ke 00eCIeUrBaOT BICOKOE Ka4eCTBO 11€JIEBOI0
OPOAYKTa, CTAa0MJIBHOCTh IPOU3BOJACTBA U  BO3MOXKHOCTh  YNpaBJIEHUS  IpOLECCaMU
(aBTOMaTH3anuio). Bce BbllIeNepeunCICHHOE YKa3bIBA€T Ha BBICOKYIO IE€PCHEKTUBHOCTD
JAIbHENIIET0 pa3BUTHS JAHHBIX METOJOB. AHAIM3UPYs JAaHHYIO CUTyalMio: [| mpeicTaBbTe
TEXHOJIOTUM IIOJIyYEHUSl JIEKAPCTBEHHBIX IIPEMApPATOB PACTUTENBHOIO IPOUCXOKIEHUS C
KOHKPETHBIMU TIpUMeEpaMH, oOpaiasi BHUMAaHHE Ha CIEHU(PHUKY PACTUTEIBHBIX KIETOK, (a3bl
pocTa, MUTATEeIbHBIE CPEIbl, YCIOBUs (pepMEHTAalMK U THUIBI OMOpPEaKkTopoB; [| comocTaBbTe
CTa0MIIBHOCTB MpOLIecca M0 BBIXOAY BTOPUYHBIX META00IUTOB ¢ AU(depeHnpOBKOIl KIETOK U
Co craauel KyJlbTUBHpOBaHUS ((a3pl pocTa KIETOK); [ HPEUIOKUTE METOJ HCIOJIb30BaHMS
(GepMeHTOB A NpPEeBpaLleHUs IUTUTOKCHHA B JIUTOKCUH (IIOCIEIHUM MeHee TOKCHUYEeH U
IIO3TOMY €r0 MPUMEHSIOT B Ka4eCTBE CEp/I€YHOr0 Mpenapara - KapJeHOINna).

CAMOCTOATEJBHASA PABOTA.PELHIEHUE CUTYAIIMOHHBIX 3ATAY.
3agaua 1. ®akropsl, BbibBatomue Hapymenus JKKT. IlpencraButenu pe3uaeHTHON
mukpoduiopsr  XKKT  uyenoexka.  KrompeoGmanmaet?IIpuHuunel  npoOMOTHKOTEpANHH.
Onepenenenue. Uro npencrapiseT npenapar Xuiak-popre? SABisercs 11 oH MpoOUOTUKOM?
3agaya 2. TexHonorus mNpoU3BOACTBAa MpemaparoB  Oupua0- U JAKTOOAKTEPHH
AQHAJIOTMYHATEXHOJOTMM KOoJHOaKkTepruHa. Pa3nuuus OTHOCATCS K COCTaBYy HMUTATENbHBIX Cpell
UYCJIOBUSM KYJIbTUBUPOBAHUS B COOTBETCTBUU C (PU3UOIOIMUECKMMH OCOOEHHOCTIMUOAKTEPUH.
» Kakumu npenmyniectBaMu 007amatoT OMUIO - M JTaKTOOAKTEpPUU JUIAIIPOM3BOACTBA U
NPUMEHEHHUsS B KaueCTBE JIEKapCTBEHHBIX IpENapaToB IOCPaBHEHUIO C KHUIIEUHOU
NaJ04YKOn?
» Kaxkue craguy MpUCYTCTBYIOT B TEXHOJOTHYECKOM MPOIIECCE MPOM3BOJICTBANPETIAPATOB
poOUOTUKOB?
» Ilo kakuM TOKa3aTelIsIM MPOBOAST KOHTPOJL TOTOBOTO JIEKApCTBEHHOTONperapara
Bifidobacteriumbifidum?
» Kakoii cioco0 npou3BoICTBEHHOTO KYJIbTHBHPOBAHHS B OMOPEaKTOPETIPEIIOYTHUTEIbHEE
JUTSL HAKOIIJIEHHUsI OMOMAacChl MOJIOYHOKHCIIBIX OaKTepuil.
» Tlo xakuM TIOKa3aTelsiM  OCYIIECTBISIIOT ~ KOHTPOJIb  JIGKAPCTBEHHOTOIIpETapara
«JlakToOakTepUH»?
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TECTOBBIE 3AJTAHUSI JIJISI HCXOJIAIETO KOHTPOJIS 3HAHUM.
1. Mukpoopranu3mbl, ¢ KOTOPbIMH 4€JI0BEK BCTPeYaeTCsl B TeUeHUH KU3HU:
A) TpaH3UTOpHBIE, HE CIOCOOHBIE K JITUTEILHOMY MPEOBIBAHUIO B OpraHU3Me
b) npuHoCsI1I1IE HECOMHEHHYIO TOJIb3Y

B) ycnoBHO-naToreHHbIE

I') BO30yauTenn nHpEKIMOHHBIX 3a00JI€BaHUM

2. K nmosoxureJbHbIM (PyHKUMSAM HOPMOQUIOPHI KUIIEYHMKA YeJI0OBeKa OTHOCUTCH Bce,
KpoMme:

A) MEKXMHUKPOOHOTOAHTOTOHMU3MA M aKTUBAIIUH UMYHHOU CUCTEMBI

b) cunTeTnueckon U JeTOKCUKAIIMOHHON

B) oOmenHoOI

') KOHIIEHTPUPOBAHUSA U 33JCPKKU B OPraHU3ME KCEHOOMOTHUKOB

3. K npuunHaM, BbI3bIBAKOIIMM JUCOAKTEPHUO3, OTHOCATCS:

A) UCTIOIB30BAaHUE B PAIIMOHE MUIIEBBIX BOJOKOH

b) uMmMyHHBIe HapylIeHUs, cOMaTHYeCKHe U HH(PEKIIMOHHBIE 00JIE3HU

B) napymienue nutanus 1 METUKaMEHTO3HOE BO3/IEHCTBUE

I') ucnonp3oBaHue B MUILLY MOJIOYHOKHUCIIBIX MUKPOOPTraHU3MOB

4. las nmpenapatoB HOPMOQJIOPbI 00IIIUM SIBJISIETCS:

A) crioco0 U3roTOBJICHUS

b) napenTepanbHbIii criocod BBEACHUS

B) ycnoBus npousBojacTea

I') Guostornyeckasi akTHBHOCTD

5. JInopuibHas cymika — 3T1o0:

A) cymika U3 3aMOPOKEHHOT'O COCTOSIHUS MO BAKyMOM

b) cymika npu armocepHOM naBiIeHUN

B) cymika ¢ momorpio aacopOoeHTOB

6. Uto ne siBasiercss bAlom:

A) bupuaym — mynbTi 2

b) Hopmocniektpym

B) Hopmoduiopun-JI

I') Xanak-dopre

7. K ”MMOOM/IM30BaHHBIM Ha copOeHTe NPOOHOTHKAM OTHOCHAT:

A) xumanua

b) 6uodnop xuakuit

B) 6bupunymbaxTepun dpopre

I') Gudunakr

8. Jlisi Npou3BO/ACTBA JIAKTO0AKTEPHHA NPUMEHSIOT IITAMM:

A) Lactobacteriumacidophilus

B)Lactobacillusplantarum

10. OnTuMajbHbIE YCJIOBHSI KYJbTHBHPOBAHUSI H30JMPOBAHHBIX TKaHell M KJIETOK
pacTeHmii:

A)t=10- 15 °C, oTHOCUTEIIbHAS BIAXXHOCTH Bo3ayxa 30 — 40 %.

b) t=25-27 °C, Bnaxxaocts 60 -70 %.
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B) t = 35-40 °C, Braxxnocts 80 -90 %.

11. «I"osbIe» MPOTOIJIACTHI — ITO:

A) KajTycHas KyJibTypa.

b) kiierounas cycrneHns3us B )KUJIKOU MUTATEILHOM cpefe.

B) syGakrepwii.

I') 3apoasimy.

12. I'nOpuabl, 00pa3oBaHHbIE MPU CJAUSIHUHM MPOTOIJIACTOB Pa3HBIX MATEPUHCKHUX KJIETOK,
HA3bIBAIOTCS:

A) TOMOKapUOHBI.

b) rerepokapuoHsl.

B) 3urortsl.

I') MmyTaHTBI.

13. IIoAUATH/IEHTTUKOJIb, BHOCHMBIH B CYCIIEH3HMIO IPOTOMIACTOB:
A) npenoTBpalaeT ux CiausHue.

b) cnocobcTBYeT UX CIUSIHUIO.

B) npenotBpariaer MUKpOOHYIO KOHTAMHHAIIUIO.

') ucnonHseT posib KOHCEPBAHTA.

14. Kak nocruraercs BbICOKasi CTa0WJIBHOCTH NIPOTONJIACTOB P XPAHEHUH B:
a) XxoJoje

0) cpeze ¢ 106aBICeHUEM aHTHOKCUIAHTOB

B) TUIIEPTOHUYECKOMN cpelie

T') aHAYPOOHBIX YCIOBUSAX

1) cpeie MOIUATUIICHT HIIKOIIS

15. JInzouum oGecnieunBaeT nojay4eHue MPOTONIACTOB:

a) KJIETOK pacTeHUuM

0) KJIETOK rpuOOB

B) KJICTOK KUBOTHBIX

I') aKTHHOMHUIIETOB

JIMTEPATYPA JIUISI TOATOTOBKU K 3AHSITUIO TIPENTOJABATEJISIM:

OcHoBHas:

1. buorexnonorus. FO.O. Cazpikun, C.H. Opexos, .. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHUecKkas OHOTEXHONOTHs: YdeOHOe MOcoOHe Mg CTYACHTOB BBICHIMX Y.
3aBefenuit I[lpumen T.I1., Yyganuna B.C., 3aitkoB K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-Jlony ®enukc Tomck MsznarensctBo HTJI Cubupckuii I'ocynapcTBEeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYecKast OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: yue0. mocooue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.

4, Jlexmus Ne 8.9,

5.®apmarieBTHYECKass OMOTEXHOJOTHUS: PYKOBOJCTBO K MPAKTUYECKUM 3aHATUSAM: y4el. mocooue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTENbHAS:

6. TepMHHOIIOTHYECKUH CIIOBAPH 110 OMOTEXHOIOTUI

7. buonorus: yue6.moco6ue / I'.I'. UeOpbrmen ; — M. : [DOTAP-Menua, 2010. — 416 c.
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8.MuKpoOroJIOTHs, BUPYCOJIOTHS U UMMYHOJIOTHS: PYK. K Ja0. 3aHsaTHsAM: y4ueo. mocodue / B.C.
Cooiiuaxosa;, — M. : I'DOTAP-Menna, 2012. — 320 c.

9. MukpoOuonorus: y4yeOHUK A cTyaeHToB (apmanetuueckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.

3anstue Ne 15.
TEMA 3AHATUSA: Moayas Ne 4 mo remam:
«IIpenapatesl HopModuiopsl. [Ipe6noTnkn. buonpenaparsl pacTUTEJIBLHOTO
MPOUCXOKIECHHUS».

YUEBHAS HEJIb 3AHATUSA: 3akperuienne U cucTeMaru3alusi 3HaHUM Yy CTYIAEHTOB IO
M3Y4YEHHBIM 32 MOJ1YJIb TEMaM.

MNPOJOJIKUTEJBHOCTD 3AHATUS (B akageMuyecKHux yacax) — 3.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH ITPOBEJAEHUSA 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anoOHHbBIII MOMEHT 5 MHUH.
2. BoinosHeHUe TECTOBBIX M KOHTPOJIBHBIX MOJIYJbHBIX 3aJaHui (MmucbMeHHO) 80 MUH.
3. IlepepsriB 10 MuH.
4. Ompoc 35 MuH.
5. IlonBeneHne UTOTOB 3aHATHUSA, 3aJaHUE K CIEAYIOLEMY 3aHATHIO 5 MUH.

METOAUYECKHUE YKA3AHUSA K TIPOBEJAEHUIO 3AHSTHUA:
KoHTpoJIbHBIE BOITPOCHL:
1. O6mue nousTus 06 anTOMOTHKAX (a/0). A/6 KaKk BTOpUYHBIE METAOOIUTHI.
2. Tunsl cBA3ei MeXAy MUKPOOHOJIOTUYECKUMHU COOOIIECTBAMH.
6. Kimaccudukaryu a/6. Mexanusmsl 6nocunTesa a/o.
7. buotexnomorus a/6. Cxema mpousBoictBa a/6 mo H.E. EropoBy. ®a3wer mporecca
depmenTanuu a/0.
8. MeToab! BRIAEIECHUS U OUYUCTKHA a/0.
9. MexanusMsbl felicTBus a/0.
10. AntuOuotruxkope3ucTeHTHOCTh. IlyTu OOpbOBI ¢ AHTHOMOTHKOPE3UCTEHTHOCTHIO. Ilomck
HOBBIX NMPUPOJHBIX a/0.
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11. buorexHonorusi aHTHOMOTHUKOB.

12. YactHas TeXHOJOTHS a/0: MEHUIIWLTUHBI U 11eQalOCTIOPUHBI.

13.0061ee nousTHE 0 hepMeHTax.

14. OOmasi TeXHOJIIOTHYECKasi CXeMa MOJy4YeHUs (HepMEHTOB OMOTEXHOJIOTUYECKHM METOIOM.
[TpompblteHHOE MONTydyeHHe (PePMEHTOB.

15. OcHoBHbIE HampaBlieHUs MEIUIMHCKOM sH3uMoioruu. Knaccudukamus sH3uMOB. UTo
XapaKTepHO ISl epMEHTATUBHON peakiuu?

17. B 4yem 3akio4arOTCs OCOOCHHOCTH KYJIbTUBHPOBAaHUS MPOAYIEeHTOB ¢epmeHTOB? Kakue
Cpelbl ¥ KaKOT'O COCTaBa MOTYT OBbITh MCIIOJIB30BAHBI JIJISl 3TOTO Ipolecca?

18. Kak ocymiecTBiusieTcsl TNPOLECC BBIACICHUS M OYUCTKM (EPMEHTOB, MOTydaeMbIX
ouotexHonormueckum  MetogoM? Kak ocymectBisiercs mponece  ¢uiprpanmun? - Kak
OCYILECTBIISICTCS TpoLecC Ae3uHTerpauuu ouomaccel? Kakue xpomartorpaduieckue MeTobl
MPUMEHSFOTCS U1 ppakiuonupoBanus? OcodenHoctr adGuHHON XpomMaTorpadum.

19. Yto Takoe ummooOmmm3anusa? Kakue metoapr uMMmoOnn3anuu GepMeHTOB Bbl 3HaeTe? Kakue
MaTepuaibl UCHOJB3YIOTCS A aacopOuuu ¢depMeHToB? B deM 3akirodaercs 3TOT METOH
ummoOum3anuu ¢epmenToB? Kak ocymiectBisercs MeTol UMMOOWIM3anuu (EpPMEHTOB C
MOMOIIIbI0 KOBAJIEHTHBIX CBsizeil? KakoBel ocobeHHOCTH JaHHOTO MeTona? B uem 3akirodaercs
METaJUIOXEIaTHBIA METOI UMMOOMITU3AIIH U METO]T BKIIFOUCHUST ()EPMEHTOB B I'ellb?

20. Mcnonp30BaHME MUKPOKATICYIT U JIMTIOCOM IS TOTy4YeHUsT (DEPMEHTHBIX MTPETapaToB.

21. UIMMOOUIU3UPOBAaHHBIE PACTUTENbHbBIE KIETKH.

22. HomeHkiaTypa HeKOTOpbIX ¢epmeHTHBIX JIIT.

23. OnuiuTe TEXHOJIOTHIO MOJIYUYeHUsI TEPPIUIUTHHA U CTPENTOKUHA3HI.

24. TToHsTus: MpoOUOTUKH. CUMONO03, CHMOHOHTHI.

25. Coneprxanue MUKpO(IOphI KUIIEYHUKA YeJIOBEKa.

26. JIakTo- u buumodakTepuu.

27. Jluc6akrepros. [IpuunHbl BOBHUKHOBEHUS, MPO(GUIAKTUKA U JICUCHHE.

28. ITpon3BoACTBO MpenapaToB HOPMOQIOPHI.

29.YacTHast TEXHOJIOTHS TIPETapaToB HOPMOQIIOPHI.

30. Homenkiatypa mpemnapaTtoB HOPMOMIIOPEL: OAKTHCYOTHI, OM(PUIYyMOAKTEpUH B IMOPOIIKE,
Ooudukon cyxoil, Oudunus, 6MPUIOHT CyXoHl, OMOBECTHH, JIAKTOOAKTEPHUH B MOPOLIKE, AI[UIIOJ
CyXOM, IJIMHEKC, KONMOAKTEpUH CYXOH, CIOpPOOAKTEpUH CyXou, sHTepon 250, KOHIEHTpaT
«Hapuna», npeOnoTHKH.

31. KynbTypa N30JIMpPOBAHHBIX KIETOK, TKAaHEH U OPraHOB PacTEHUH.

32. OcoOeHHOCTH KYIbTUBUPOBAHUS U30JIMPOBAHHBIX KIETOK U TKAHEH pacTeHHIA.

33. MeTopl KyJIbTUBHPOBAHHSI H30JUPOBAHHBIX KICTOK U TKAHEH.

34. KynbTypa pacTUTEIBHBIX KIIETOK Kak UCTOYHUK JIB.

35. Cucrema GMP nipousBojicTBa 1 KOHTpOJIs Kadectsa JIC.

36. Obmas xapakrepuctuka rnpaswit GLP u GCP.

37. DKONIOruYecKHne acleKThl OMOTEXHOJIOTUHU

38. DKko10r0 — OMOXUMHUYECKHE B3aUMOJICHCTBUSI B OPTaHU3MEHHBIX COOOIIECTBAX.

39. buonerpananus TOKCUYECKUX COSAMHEHUN U YTHIIM3AIs OMOMAacCCHI.

40. OcHOBHBIE CaAHHTApHBIE U OKOJOTHMYECKHE TpeOOBaHUS K OHOTEXHOIOTUYECKOMY
MIPOM3BOJICTRBY.

41. Ot rena 1o mnportotuna JjekapctBa. HoBele moaxoabl K pa3paboTke JEKapcTB B
MIOCTT€HOMHYIO 3pY.
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42. Tlouck OuWoMUIIIEHEH Il CO3/JaHMs HOBBIX JICKAPCTBEHHBIX CPEJCTB Ha OCHOBE aHaIM3a
T€HOMHBIX JTaHHBIX.

43. OCHOBHBIC KPUTEPHUH CEICKIIUU MHUIIICHEH ISl CO3/IaHUsI aHTUMUKPOOHBIX CPE/CTB.

44. DxcriepUMEHTaIbHBIE TEXHOJIOTHH BaJWJallMK MOTEHIMAIbHBIX muieHei. 452, Crparerus
MOMCKA COEAMHEHHI — JIJIEPOB.

46. lnzaiin Mosekyin. CTpyKTypHBIC KPUTEPHUH.

47. KoHCcTpyupoBaHHE JIEKapCTB HA OCHOBE H3BECTHOMW CTPYKTYPbl MHIICHH (TEXHOJIOTHUS

SBDD).

3TAJIOHBI TECTOBBIX 3AJIAHUM:

Bapmuanr 1

1. IlpoOonoTuxu 310:

A) Guorpenapatbl HOPMAJIbHOM MUKPO(MIOPHI KUILICYHUKA;

b) mumesrbie BA/I, cocrosiue u3 yrieBogaoB

2. K MOHOKOMIIOHEHTHBIM MPOOMOTHKAM OTHOCSATCS

A) budunymbakrepun

b) 6udunax

B) 6ududpopm

3. K moJMKOMIIOHEHTHBIM IPOOMOTHKAM OTHOCSITCSH:

A) GupugymObakTepuH

b) 6uduiak

B) 6ududopm

4. MUKpPOOPraHu3Mbl, HCIIOJIb3yeMble /ISl CO3AAHNS )yOMOTUKOB, J0JIKHBI 00/121aTh:
A) yCcTOMUYMBOCTBIO K aHTUOMOTHKAM

b) anTaronncTuyeckoil akTHBHOCTHIO

B) anre3uBHBIMU CBOWCTBaMU

I') mocTaToyHOI CKOPOCTHIO pOCTa

5. JMrejbHOCTH (B CYTKaxX) Mpouecca IPOU3BOACTBA JIAKTOOAKTEpMHA B aMIyJax
cOCTaBJIfIeT:

A)2

b)5

B)7

)42

6. KyabTyphl KJ1€TOK M TKaHel JIeKapCTBEHHBIX PACTeHUIl BliepBble MOJIy4Y€eHbI:
A) B Hauane XX B.

b) B cepenune XX B.

B) B konue XX B.

7. OnTumanbHble YCIOBMS KYJbTHUBHPOBAHMS W30JIMPOBAHHBIX TKaHell M KJIETOK
pacTeHmii:

A)t=10- 15 °C, oTHOCUTENbHAs BIAXXHOCTH Bo3ayxa 30 — 40 %.

b) t=25-27 °C, Bnaxuocts 60 -70 %.

B) t =35 - 40 °C, Bnaxuocts 80 -90 %.

8. «I'os1b1€» MpOTONMIACTHI — 3TO:

A) KarTycHas KyJibTypa.

b) xnetounas cycrieH3us B )KHJIKOW TUTATEIBLHON cpelie.
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B) sybaxTepwii.

I') 3apoapimm.

9. I'uOpuabl, 00pa3oBaHHbIE NMPH CJAUSHUU NPOTOMJIACTOB PA3HBIX MATEPUHCKHX KJIETOK,
Ha3bIBAKOTCH:

A) rOMOKapHOHBI.

b) rerepokapuoHsI.

B) 3urotsi.

I') MyTaHTHI.

10. IToIMI THJIEHTJIUKOJIb, BHOCUMBbIN B CYCIIEH3MI0 MIPOTOIIACTOB:

A) npenoTBpaIaeT ux CiausHUeE.

b) crioco6cTBYeT UX CIUSHUIO.

B) npenoTBpamiaer MEKpOOHYIO KOHTAMHHAIHUIO.

I') ucrionHsIeT pOIH KOHCEPBAHTA.

11. Jdas cOpaxuBaHusi cyOcTpaTraTnpu NPOM3BOJACTBE 3TAHOJA Lejecoo0pasHee
HCNO0b30BATh:

A) S. cerevisiae.

B) Zymomonasmobilis.

B) E. coli.

') C. albicans.

12. ®depomonbl, BHI3bIBAKOIIME HeMeLJIEHHbIE MOBeeHYecKHe d(PeKThI:
A) GpepoMOHBI — penu3ephl.

b) dbepomonsl — nmpaiiMepsl.

13. Munenuii NpoAyHEHTA IMOCJe €ero OTAeJeHHs OT KYJbTYPAJbHOH KHUIKOCTH
npeacTaBJseT co00ii:

A) )KUJKHE OTXOJIBI.

b) TBepabie 0TXOABI.

B) razoo6pa3Hbie 0TXO/IbI.

14. Kakue ocHOBHBbIE BH/IbI MUKPOOPTaHU3MOB IPUCYTCTBYIOT B «<AKTHBHOM HJIE»:
A) pona Staphylococcus

b) poma Pseudomonas

B) pona Streptococcus

I') pona Bacterium

15. Ipenapar «Phenobac» ucnoun3yior:

A) nns yTUIM3aIUuu YTIIeBOAOPOI0B

b) nns oxucnenus nonucaxapuaos

B) st 0cBOOOXIEHHS OT CHHTETUYECKHUX JETEPTEHTOB.

16. AHTHOMOTHKH SAIBJISIIOTCS:

A) nepBUYHBIMU META00IUTAMU

b) BTOpu4HBIMU MeTaboIUTaMU

17. Ilpouecchl He XapaKkTepHbIe A5 Tponoda3sbl cTaguu OMocuHTe3a a/6:
A) UHTEHCUBHOE HaKOIJICHHE OMOMAacChl MPOAYIEHTA

b) uaTencuBHOe HakomIeHue a/0

B) nunTeHcuBHOE NOTIONIEHNE KHCIOpOia

18. Ipoueccyl xapakTepHbie A HAHO(DA3bI CTAANU OMOCHHTE3a a/6:

A) MHTEHCHUBHOE HaKOIUIEHHE OMOMACChI TTPOTYIICHTA
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b) naTteHcuBHOE HaKoIIeHUE a/0

B) nnTeHCHBHOE NOTJIOLIEHUE KMCIOPOa

19. Heap craguu mnpeIBapUTe]bHONH 00padoTKM KYJIbTYPAIbHOH KHIAKOCTH B
NPOU3BOJCTBE AHTHONOTHKOB:

A) 0CBOOOIUTH KYJIBTYpPAIbHYIO KUAKOCTH OT KHCIOPOa

b) 0cBO6OIUTH KyIBTYpaibHYIO KHUAKOCTH OT MIPOIYLIEHTA

B) 0cBO6OIUTE KYyIBTYypalIbHYIO KHUAKOCTh OT OKUCIHUTENCH

') 0cBOOOIUTE KYJIbTYTAPIbHYIO KUAKOCTh OT a30TUCTBIX COEIUHEHHIA

20. ABTOJIM3 MUIIeJHsI MPOAYLEHTa B Mpolecce OMOCHHTEe3a AHTUOMOTHKOB XapaKTepeH
JJISl CTAJIN:

A) Tponodassr

b) nanodaser

KJICTOYHOW CTEHKH

21. Peryaupyer npoiecc nuiieBapeHusi:

A o-amunasza

b opaza

B crpenTonexasa

22.BepHo au yrBep:kaenue:«IlonuakpuiaaMuaHblid rejib He 00J1a1aeT MOHHO-00MEHHbIMHU
cBoiicTBaMM, no3ToMy npu ummooOmausanuu pH - mpoduiabr akTuBHOCcTH (epMeHTa He
H3MEHSeTCS»:

A Bepno

b HesepHo

23. B mpouecce BblIeJeHHs U3 KYJbTYpajlbHOW cpeabl (epMEHTOB U HMX OYHMCTKH He
HCIOJIb3yeTCs:

A sKcTpaknus

b cop61monHbIe mporieccsl

B ocaxnenue (BbicaiBaHuE)

I meperonka c BOASIHBIM TapOM

24.@epMeHT JINTa3a, NCMOJIb3YeMblii B FeHeTHYeCKO MHKEeHePUH:

A ckperuiser BeKTop ¢ 000JI0UKON KIIETKU X035MHA

b karanusupyeT BKIOYEHHE BEKTOPA B XPOMOCOMY KJIETOK XO35IMHA

B karanusupyet KOoBaJeHTHOE CBsA3bIBaHHE yriieBoaAHO — pocoproii nenu JJHK — rena ¢ JJHK —
BEKTOPA

I' kaTanu3upyeT 3aMbIKaHUE MENTUIHBIX MOCTUKOB B IIENTHIOTJIMKAHE KIETOYHON CTEHKU

25. Heasmu wuMMoOMIM3aUMM (EPMEHTOB B OHOTEXHOJOTMYECKOH MPOU3BOACTBE
SIBJISIIOTCSH

A TIOBBILIEHHUE YAETBbHON aKTUBHOCTHU

b noBeIeHne cTabMIBHOCTH

B pacmmpenue cyOcTpaTHOTO criekTpa

I" MHOTOKpaTHOE UCTIIOJIB30BAaHUE

26. B npousBojacTBe a/0 NpH KYJIbTHBMPOAHUH MUKPOOPTaHU3MOB HCIIOJIb3YeTCs:

A) IOBEpXHOCTHOE KYJIbTUBUPOBAaHUE

b) rmyOuHHOE KyIbTUBUPOBAaHUE

27. B mnpousBoacTBe a/6 NpUH KYJbLTHBHPOAHHM MHKPOOPTaHM3MOB HCHOJb3YIOTCS
NUTaTe]bHbIE CpPe/ibl:
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A) TBEepabBIC

b) xuakue

B) razoo06pasubie

28. Kakas ueJib He mpecJjeayeTcs NpH nepeMelIiBaHUN CPe/ibl B peaKkTope:

A) ynaneHue ¢ MOBEepXHOCTH KIETOK IPOJAYKTOB 0OMEHA U JIN3KCA KIETOK

b) pacnpuienue Bo3myxa, BRIXOASIIET0 U3 OapOoTepa

B) paBHOMepHOE paciipesiesieHre MUTAaTEIbHBIX BEIIECTB

[') ornenenue KyabTypajabHOU Cpellbl OT MPOAYIIEHTA

29. IIpu OMOCHHTe3€e KAKOIro AHTHOMOTHKA He00X0 MM MCTOYHHUK XJIopa:

A) aMIIUIWIIHHA

b)cTpentomunina

B) neBomunieTuna

I') rpamunuauna C.

30. ToKCHYHOCTDH MJIOX0 OYHMILEHHBIX PENapaToB CTPENTOMHIMHA CBSI3aHA:
A) c HanM4KeM B IpenapaTax T’MCTaMUHOMOJOOHBIX BEIIECTB

b) c o0pa3oBaHreM TOKCHYHBIX BEUIECTB U3 CTPENTOMUHUITHA

B) c moBbIIIeHHOI CKOPOCTHIO MPOHUKHOBEHHUS CTPENITOMHUIIMHA B TKAHU OpraHU3Ma
[') ¢ MOHMXEHHOW CKOPOCTHIO MPOHUKHOBEHHS CTPENITOMHUIIMHA B TKAHU OpPraHU3Ma W, TaKUM
00pa3oM, MOBBIIIEHHBIM €T0 CO/IEP’KaHNEM B KPOBH.

Bapuanr 2

1. K npenaparam npo0HOTHKOB, He coJepKamux 0upuao0aKTepun, OTHOCSAT:
a) mpooudop

0) HopMOduIOp

B) OM(uUKOI

r) 6udpnnms

2. K npenaparamM npoOMOTHKOB, He COAEPKAIIUX JJIAKTO0OAKTEPHH, OTHOCHT :
a) ractpodapm

0) Oudrmz

B) JINHEKC

I') TaKTOOAKTEPHH CyXOH

3. Ecin 002 mTaMMa B CMEIIaHHOM KYJbType pacTyT ObIcTpee, YeM B COOTBETCTBYIOIIHX
YHCTBIX KYJbTYpPaXx, siBJleHHEe HOCUT HA3BaHHe:

a) HeUTpaIu3M

0) MyTyaJIu3m

B) aMEHCaJIU3M

I') KOMMEHCaJIU3M

4. PocT 0AHOr0 MHKPOOPraHU3Ma NOJABJSAETCH B IPUCYTCTBHH APYroro — 31o:
a) HEUTpaIu3M

0) aMeHCaIM3M

B) KOMMEHCAIIU3M

r) cuMOHO03

5. KyabTUBHPOBaHME MOJIOYHOKHCJIBIX OaKkTepuil ocymecTBJaA0OT npu pH:
a) 5,5-6,0
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6) 8,0-8,2

B) 6,0-7,0

r) 7,2-8,0

6. Kak nocTuraercst BbICOKasi CTAa0WJILHOCTH MPOTOILIACTOB NMPH XPAHEHUH B:

a) xoJoze

0) cpeze ¢ 1oOaBIeHNEM aHTHOKCHIAHTOB

B) TUIIEPTOHUYECKOI cpene

') aHa3POOHBIX YCITOBUSAX

1) Cpefie MOJUITUIICHT MIIKOJIS

7. JInzouum odecneynBaeT MoJIy4eHHe MPOTOIIACTOB:

a) KJIETOK pacTeHUi

0) K1eTOK TprOoB

B) KJIETOK KUBOTHBIX

I') aKTHHOMUIIETOB

8. KysbTypa TkaHel pacTeHHil — 3T0:

a) BbIpAIllMBaHUE JICKAPCTBEHHBIX PACTEHHM HA OIBITHOM I10JI€

0) KyJbTUBUPOBAaHHE MUKPOOPTaHU3MOB, YCBOMBIIUX I€H PacTE€HUs, OTBETCTBEHHbII 3a CHHTE3
onpeneneHHoro bAB

B) BBIPAIMBAaHHE B CTEPUIBHBIX MCKYCCTBEHHBIX YCIOBHSX H30JUPOBAHHBIX KIETOK, TKaHEMH,
OpraHOB pacTEHUI Ha TBEPABIX WM )KUJIKUX MTUTATICHHBIX CpeIax

') cOOp pacTeHUIT Ha €CTECTBCHHBIX CPEIaxX OOUTAHHUS

9. OcHOBHOE NMPeMMYIIECTBO PACTHTEJbHOIO ChIPbf, MOJY4aeMOro NPH BbIPALIMBAHUU
KYJbTYP KJIETOK Hepe] CbIpbeM, NMOJIYy4YaeMbIM U3 IUVIAHTALMOHHBIX WJIH JAUKOPACTYLIUX
pacTeHwuii:

a) 0oJbIIas KOHLEHTPALHS LIEIEBOT0 MPOyKTa

0) MEHbIIIasi CTOUMOCTh

B) CTaHJIapTHOCTh

r) 6oJiee MpoCTOoe U3BJICUYECHUE LIEIEBOT0 IPOAYKTa

10. UuaykTopaMu peajiu3alii TOTHIIOTEHTHOCTH KJIETOK U TKaHel pacTeHuil sIBJSIIOTCA:
a) YO®-o6myueHue

0) BUTAMUHBI

B) AMUHOKHCIIOTBI

I') GUTOrOPMOHBI

11. ®ynkumueii pepoMOHOB sIBJIsIETCH:

a) aHTUMUKpPOOHasi aKTUBHOCTb

0) MPOTUBOBUPYCHAs! aKTUBHOCTb

B) M3MEHEHUE MMOBEICHUS OPTraHU3Ma CO CeH(PUIECKIM PEeenTOPpOM

T') TEPMOPETYIUPYIOIIas aKTHBHOCTh

1) IPOTHBOOITYX0JIEBAsi aKTUBHOCTb

12. 3HayeHMe AJUIOMOHOB KAK CHIHAJbHO-KOMMYHUKATHBHBIX  BelleCcTB  JJs
CeKpeTHPYIOIIEro OpraHu3ma:

a) aJanTaTUBHO BBITOJHOE

0) opraHrYeCcKue MOIMYIISIUN

B) y3HaBaHHE Ha TEPPUTOPHUHU

T') [TOJIOBBbIE aTTPAKTAHTHI
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13. 3HavyeHue KpalipoMOHOB B IpUpoe:

a) aHTUMUKPOOHAasi aKTUBHOCTh

0) perysiuus YUCIACHHOCTH MOMYJISIINI

B) NPHUBJICYCHUE 0COOEH CBOETO BHUA

T') OTIyTUBAHHE 0COOEH APYTHX BUI0B

14. B cocTaB aKTHBHOI'0 HJIa BXOJAT:

a) BUPYCHI

0) 6aktepuodaru

B) OakTepuu

') CHHE-3€JIeHbIE BOJOPOCIIH

15. IIpu ouHMCTKE CTOKOB OMOTEXHOJIOTHYECKMX MPOU3BOJACTB MPUMEHSIOT AKTUBHBIA HJI —
ITO:

a) MPUPOJHBIN KOMIUIEKC MUKPOOPTaHU3MOB

0) copbeHT

B) cMeCh COpOCHTOB

') CMeCh MUKPOOPTraHU3MOB

16. BuoTrexHo0orus siBjsieTcs HAYAJIbHBIM 3TANIOM B NpoLecce MPOU3BO/ICTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTHKOB

0) nranokoOamaMuHa

B) OCH3WIINEHUIMIUTHHA

I') KUCJIOTBl aCKOPOMHOBOM

17. BuoTrexHo0rus siBJIsieTCS 3aKJIIOYUTEIbHBIM 3TANIOM B Mpollecce MPOM3BOICTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTHUKOB

0) aMUHOKHUCIIOT XUMUKO-(EPMEHTATUBHBIM METOJ0OM

B) KHCJIOTHI aCKOPOMHOBO

I') pPeKOMOMHAHTHOTO UHCYJIMHA

18. B pa3BuTHH OMOTEXHOJIOTHH NMEPHO AHTHOUOTHKOB MPOXOIHII:

a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

19. IlIpakTnyeckoe 3Ha4YeHHe MOJYCHHTETHYECKOI0 AMHUHOIIMKO3MIAa aMHMKAIMHA
00yCJIOBJIEHO:

a) aKTUBHOCTBIO IIPOTHUB aHAIPOOHBIX MATOT€HOB

0) OTCYTCTBHEM HEPPOTOKCHUHOCTH

B) YCTOMYMBOCTBIO K 3alUTHBIM (epMeHTaM Yy OaKTepuil, WHAKTUBUPYIOIIUM JIpyrue
AMHHOTIIMKO3HIBI

') aKTUBHBIM BBIJICJICHUEM U3 KIIETKH

20. 3ammTa NPOoAYNEHTOB AMUHOIIUKO3M/I0B OT COOCTBEHHOI0 AHTHOHMOTHKA:
a) HU3KOE CPOJCTBO pubOCOM

0) BpeMeHHast (pepMeHTaTHBHAS WHAKTHBALINS

B) KOMIIAPTMEHTAIUSA

T) YTOJILIEHNE

21. IIpoTuBoONyX0JieBbIM (pePMEHTHBIM NPENApPaTOM SIBJISIETCS:

a) acrmaparmHasa
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0) crenToKMHa3a

B) NMEHUITWJIIMHA3A

') YypOKHHa3a

22. JlakTo3a noj AeiicTBHEM JIAKTAa3bl pacllellisieTcsi ¢ 00pa3oBaHueM:
a) TJIIOKO3BI U (PYKTO3BI

0) IIIOKO3BI U TaJIaKTO3bI

B) IBYX MOJIEKYJI Caxapo3bl

T') IBYX MOJIEKYJ ()PYKTO3bI

23. @epMeHT JIaKTa3a OTHOCUTCS K KJjaccy:

a) Jrnas

0) Tpanchepas

B) U30Mepa3

') TUIpOJIa3

24. ®epMeHT aMHJIa3Y AJIsl IPOU3BOACTBEHHBIX MPOLECCOB MOJYYAIOT U3 KYJIbTYPbI:
a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

25. MepMeHT aMHWJIOIIIOKO3HAA3y, OCYILIECTBJSIOMMII THAPOJIM3 OJUr0CAXapHaAOB /10
IJIIOKO03bI, /151 IPOM3BOACTBEHHBIX MPOLECCOB MOTYYAIOT U3 KYJIbTYPbI:
a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

26. OT cOOCTBEHHOr0 AHTHOMOTHMKA NPOAYUEHTbl AMHHOIVIMKO3HI0B 3alUIIAIOTCH C
MOMOIIBIO:

a) HU3KOr0 CpOCTBa prbocoM

0) BpeMeHHas pepMEeHTAaTUBHAS MHAKTUBALUS

B) KOMIapTMEHTAIs

T') YTOJIILEHUE KJIETOYHON CTEHKU

27. YTo Takoe aKTHBHOE BbljlejleHHe AHTUOUOTHKA U3 DaKTEePHAJIBLHOM KJIeTKHU — 3TO:
a) HKpaHHpOBaHUE PHOOCOMBI

0) a¢ddmrokc

B) CHIDKEHUE TMPOHUIIAEMOCTH BHEIIHUX KJIETOYHBIX CTPYKTYP

T) peMHCCHs

28. MecTaMH eCTECTBEHHOT0 OOMTAHHUS MPOAYIEHTOB AHTHOUOTHKOB:
a) rnoysa

0) BO3yX

B) JA€pEBbS

T') IPOTOYHAs BOAA

29. IlecHeBbIe TPUOBI KAK MPOIYLHEHTHI AHTHOUOTHKOB:

a) OHOKIIETOYHBIE DYKApUOTHI

0) MHOTOKJIETOYHbBIE 3YKAPUOTHI

B) OTHOKJIETOYHBIC TIPOKAPHUOTHI

T') MHOTOKJIETOYHBIE TTPOKAPHOTHI
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30. KiieTouHas cTeHKA AKTHHOMHULIETOB COCTOMT M3:
a) XUTUHA

0) nmenTUAOIIMKaHa

B) JIMTIOOILJIMCaXapuI0B

T') JUIONPOTENHOB

Bapuant 3

1. MexaHu3Mbl MYTyaJIu3Ma:

a) 0OMeH NMUTaTEeTHLHBIMHU BELIECTBAMU

0) CUHTE3 TOKCUYECKUX BEIIECTB

B) MOTJIONICHNE HE3aMEHUMBIX MTUTATEIbHBIX BEIIECTB

r) cekperusi GEpPMEHTOB, pa3pyMIAIONINX MTOJIUMEPHI KJIETOYHOU CTEHKH
2. CocTosiHMe CHCTeMbl, KOIJIa HU OJAMH M3 OPraHM3MOB He OKa3bIBaeT BJIMSIHHS Ha
CKOPOCTH POCTA IPYroro MUKpPOOPraHu3Ma, Ha3bIBAeTCsl:

a) HeUTpamm3m

0) MyTyanusm

B) KOMMEHCAIIU3M

I') aMEHCAJIU3M

3. PocT 01HOr0 MUKPOOPraHM3Ma MoJaBJjasieTcs B IPUCYTCTBUH IPYroro — 31o:
a) HEUTpaIu3M

0) aMeHCAIU3M

B) KOMMEHCAJIU3M

r) cuMOHO03

4. Bacillusexoaut B cocTaB nmpenapara:

a) ®nonuBun bC

6) Hopmodop

B) DHTEpOI

r) budukon

5. Hakomienne 6momaccol KyJabTyp Lactobacillus mpoBoasiT Ha nmuTaTeIbHBIX cpeaax Ha
OCHOBe:

a) Ka3enHa M JKelaTuHa

0) neueHOYHOTo OyJIBOHA, MENTOHA U JAKTO3bI

B) TH/IPOJIM3aTa MOJIOKA, COJIOA0BOT0 IKCTPAKTA, TITIOKO3BI

') MeJacchl ¥ XJIOPUAA HATPUs

6. JkcmIanT — 3T0:

a) N30JIMPOBAaHHBIE U3 paCTeHUH (pparMeHTHl TKaHU

0) ¢parMeHThI KayuTyca il CyOKYIbTUBUPOBAHUS

B) 4aCTh CYCIIEH3HMOHHOW KYIbTYPBI AJIs1 CYOKYIbTHBUPOBAHUS

T') KyJIbTYypa, BOSHHUKAIOIIAS U3 OJHOU KIETKH

7. Tun nuTaHUA KYJbTYPbl TKAHEH PACTEHH:

a) ayKCOTpOQHBII

0) xemoreTepoTpoPHbIN

B) GO0TOaBTOTPOPHBIN

') XEMOJUTOTPODPHBIN
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8. M3 KyJbTYpPbl KAKOH KJETKH BbIIEJSIOT INIMKOHUH:

a) BopoOeiinnka KpaCHOKOPHEBOTO

0) Tabaka KypUTEIBHOTO

B) XKenbiiens

r) Ponuosnst po3oBoit

9. U3 KyJbTYypbl KaKO#l KJIETKHN BbIAEJSAIOT YOUXUHOH:

a) Bopobeiinnka KpaCHOKOPHEBOTO

0) TabGaka KypUTEITBLHOTO

B) JXKeHbiieHs

r) Ponuonst po3oBoit

10. U3 KyJbTypbl KaKO# KJIETKH BbIAEJISIOT CHHTE3 NAHAKCO3H/0B:
a) BopoOeiiHnka KpacHOKOpPHEBOTO

0) Tabaka KypUTEJIBHOTO

B) JXKeHbiieHs

r) Ponnosnsr po3oBoit

11. BuoJsornyeckas O4YMCcTKA CTOYHBIX BOJ OCHOBAHA HA:

a) CIIOCOOHOCTH MUKPOOPTaHU3MOB K MUHEPATU3allii OPraHMYECKUX BEIIECTB
0) XMMHUYECKOM OKHCIIEHUU OPTaHUYECKUX BELLECTB

B) CKUTaHUM OPraHUYECKUX BEUIECTB B TOKE KUCIOPO/ia

') OKHUCJIEHUH OpraHMYECKHUX BEIIECTB M0/ JEHCTBUEM XJI0pa

12. Anmapartbl, B KOTOPBIX OCYUIECTBJISIETCH [1eCTPYKLUMS OPraHU4YeCcKUX 3arpsi3HeHUi
CTOYHBIX BOJ, HA3bIBAETCSI:

a) YCpeIHUTENI!

0) OTCTOMHUKH

B) a3POTEHKH

T') pereHepaTopbl

13. MMpaBuna GMP mnpeaycMaTpuBaioT NMPOU3BOACTBO B OTAEJIbHBIX NMOMEIEHHSAX M HA
0T/1eJIbHOM 000PY10BAHMU:

a) ICHUIUJUIMHOB

0) aMHHOTJIMKO3U/I0B

B) TETPAIIMKINHOB

I') MaKpOJIUJIOB

) TIOJINEHOB

14. GLP pernamenTHpylor:

a) 1abopaToOpHBIC UCCIIEAOBAHUS

0) IIaHUPOBaHUE TTOMCKOBBIX PadoT

B) HA0Op TECTOB MPH NPEAKIMHUYECKUX UCTIBITAHUSIX

') METOJIbl MaTeEMaTH4YEeCKON 00pabOTKU JaHHBIX

1) IPOBE/ICHUE BaJIUIAIIUH

15. Ilpu oyHCTKEe NPOMBILNLIEHHBIX CTOKOB B «4Yachl NHK» NPUMEHSIIOT IITAMMBI-
JAeCTPYKTaTOPbI:

a) MPUPOIHBIE MUKPOOPTAaHU3MBI

0) MOCTOSTHHBIE KOMIIOHEHTHI aKTHBHOTO HJIa

B) CTAaOWJIbHBIC TEHHO-UH)KEHEPHBIE IITAMMBI

T') He CTaOUJIbHbIE TEHHO-MH)KEHEPHbIE IITAMMBI
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16. edanocnopuH 4YeTBEPTOro MNOKOJEHHUSI, YCTOWYMBBIH K Oera-jakTramaszam
rPaMIIOJIOKUTETbHBIX DaKTepHii:

a) nedazonuH

0) nedTprakcoHn

B) ieenum

T') HETPOJICKC

17. IleHUIIUIJIMHA3A HCIOJIb3YeTCS MPH:

a) MPOBEpKE 3aBOJICKUX CEPHil MEHULJUIMHA HA CTEPHIIBHOCTh

0) oreHke 3P GHEeKTUBHOCTH MEHUITMIUIMHOBBIX CTPYKTYP MPOTHB PE3UCTEHTHBIX OaKTepuid

B) MOJIyYEHHUH MOJTyCUHTETUYECKUX TTEHUIIUTMHOB

I') CHATUU QJUIEPTUYECKUX PEaKIMi Ha MEHUIIUIUH

18 CBoiicTBO 0eTa-1aKTaMOB, H3-32 KOTOPOro UX cjaenyet, corjacHo GMP, napadarbiBaTh
B OTJeJbHbIX MOMeLIeHUsIX:

a) o01ast TOKCUYHOCTh

0) XpoHHYECKasi TOKCHYHOCTh

B) SMOPHOTOKCUYHOCTh

T') aJJIepreHHOCTh

19. bBuocuHTe3 aHTHOMOTHMKOB, MHCIOJIb3yeMbIX KAaK JIeKApCTBEHHBIH BellecTBa,
YCHJIMBaeTCH M HACTyNaeT PaHbllle HA cpefax:

a) OoraTbIx UICTOYHHUKAMH a30Ta

0) GoraTblXx MCTOYUHUHUKAMHU YTJIEPOa

B) OoraTeix ncTouHMKaMu pocdopa

r) OEHBIX MUTATEIBHBIMU BEIIECTBAMU

20. C To4YKH 3peHUs1 OUOTEXHOJIOTHU AHTUOMOTHKH SIBJISIIOTCS

a) IEPBUYHBIMUA META0OJIMTAMHU

0) aMHMHOKHUCJIOTaMH

B) pepMEHTaMU

I') BTOPUYHBIMH METa00IUTaAMU

21. MyabTu(epMeHTHBI KOMILJIEKC — 3TO:

a) KOMIUIEKC (PepMEHTHBIX OETTKOB, BBIIEISIEMbIA U3 KIETKH ITyTeM SKCTPAKIIUH U OCAXKICHHSI
0) KoMIIIeKC (PepMEHTOB KJIETOUYHONH MeMOpPaHBI

B) KOMILIIEKC K30~ ¥ SHJOMpPOTEAa3

I') KOMILIEKC ()epMEHTOB, KaTaIU3UPYIOIUX CHUHTE3 IEPBUYHOTO MJIM BTOPUYHOTO MeTaboInTa
22. JInuzoumaaaza npuMeHsieTcs J1JIs:

a) yJIydIlIeHus Ipolecca MUIEBapeHUs

0) OUYMCTKU paH OT THOMHO-HEKPOTUYECKUX MAcCC

B) JiedeHUsI TPOMOO30B

T) CHATUS aHAPUIAKTHYECKOT' O II10Ka

23. MeToAbl UMMOOUJIM3ALNU:

a) BHYTPUKJIETOUHBIE

0) hU3MKO-XUMHUYECKHE

B) (epMEHTATUBHBIC

') XUMHYECKHE

24. MlpenapaTbl NPOTEOTUTHYECKUX (PepPMEHTOB:

a) TEpPUIUTHH
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0) conu3um

B) CTpENTOIMA3a

I') acnaparuHasa

25. IleHNUMITMHHA3A2 IPUMEHSIETCS C HeJIbI0:

a) JICUCHUH JIeHKEMUH

0) nM3uca HEKPOTUUECKUX MAacC B TKaHU

B) CHATHS aHa(DUIAKTUYECKOTO II0Ka

T) JIeUEHUs TUIIEPYPEKUMUN

26. AKTHHOMMIETHI IPOAYIHPYIOT:

a) CTPENTOMULIMHBI

0) BUTaMUHBI

B) aMHHOKHCIIOTHI

r) epMEeHTHI

27. OnTuManbHas TeMIepaTypa sl CHHTe3a AaHTUOUOTHKOB:
a) Boimre 30° C

0) 24-29° C

B) 15-18°C

r) 18-22°C

28. IHTEeHCUBHOMY OMOCHHTE3y AaHTHOMOTHKOB CIIOCOOCTBYeT:
a) YMEHBIICHNE B IUTATEIFHON Cpe/ie UCTOYHUKOB YTIIepoia
0) yBenMYEHHUE B TUTATEIBHOM Cpe/ie MCTOYHUKOB a30Ta

B) YBEIIMUCHUE B TUTATEILHOM CpeJie TIIFOKO3bI

T') YBEIMYEHUE B MUTATEIBHON Cpelie HCTOYHUKOB (pocdopa
29. ITo6ouHnbIe P PeKThl AHTHOMOTHKOTEPATIHM

a) nucOaKTepuo3

6) OPBU

B) MEPEJIOMBI

I') aBUTaMUHO3

30. MuieHb 1J1s1 aHTHOAKTEPUATbHBIX BelIeCTB B MUKPOOHOIi KJIeTKe HHaYe HA3bIBAIOT:
a) Taprer

0) mpoMoTOp

B) CaT

T') 9K30H

JIMTEPATYPA JUIA ITIOATI'OTOBKU K 3AHATHUIO ITPEITIOJABATEJISAAM:
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