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3ansaTue Ne 1.
TEMA 3AHATUSA: «Beenenune B 0u0TexH010rui0. OCHOBBI (papManeBTHYECKOM
onorexnoJsiornu. buocucremsl, ucnoabzyembie B BT. JIHK, PHK, cunrte3 6eika. OcHOBBI
noysydyeHus pekomoOnHaHTHbIX JTHK».

YUYEBHASA HEJIb 3AHATUS: cryneHThl AOMKHBI HU3YyYUTh BBEACHUE B JUCHUILIUHY
«buorexHonorus», OWOOOBEKTHI, HCIONb3yeMble B  OHOTEXHOJIOTUH, XapaKTEPUCTUKY
MPOKAPUOTUYECKUX W OJYKAPHUOTUYECKHX KJICTOK, H3yYUTh TCHHYIO WH)XXCHEPHUIO, STambl U
OCOOCHHOCTH OMOTEXHOJIOTMYECKOTO Ipolecca, OUOCHCTEMbl B OHOTEXHOJOTHH, OCHOBBI
nosryueHust pekomOuHanTHbIX JJHK.

BHAYUMOCTDb: B OHOTEXHOJOTMH HCHOJIB3YIOT IIOCJICIHHE JOCTIKEHUS HAyKH:
MOJICKYJISIPHYIO OWOJIOTHIO, TEHHYI0 WH)XXEHeputo, (U3MKy M XUMHUIO (EpMEHTOB U T.J.
buoTtexHonorusi, BhITECHSISI TPaJAULMOHHBIE TEXHOJOTHH, OTKPBHIBAET MPUHIUIHAILHO HOBBIC
BO3MOXHOCTH. bonbmmHcTBO  OMOTexHonmornueckux JIC momydaroT MeTrojaMu TeHHOM
uHxeHepuu. [losToMy Oyaymwuii crnenuaiuct JOHKEH 3HaThb OCHOBBI (hapMaleBTHUYECKOM
OMOTEXHOJIOTHH, OPUCHTUPOBATHCS B OCHOBAX F€HHOW MH)KEHEPHH, a TAK)KE 3HATh OMOCUCTEMBI,
UCIOJIb3YEMbIe B TECHHON MH)KEHEPHUH, U OMOTEXHOJIOTHH B LIEJIOM.

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

IJIAH ITPOBEJAEHUSA 3AHATUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHbIE MOMEHT 5 MHUH.
. TecTOBBII KOHTPOJIb BXOJIHOTO YPOBHA 3HaHUA 15 MUH.
. Ompoc, auckyccusi, pa30op CUTYallMOHHON 3a]]a4d Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, 1ucKyccusi, CaMOCTOSTEIbHOE PEIEHNE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUS 15 MUH.
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. HOI[BGI[GHI/IG HUTOI'OB 3aHATUSA, 3aaHHUEC K CIICAYIOIICMY 3aHATUIO 5 MHH.

METOANYECKUE YKA3ZAHUA K ITIPOBEJAEHUIO 3AHATHUS:
KoHTpoJIbHBIE BOITPOCHL:
1. IToHsATHS GMOTEXHOJOTHs, OMOOOBEKT, FYKAPUOTHI, IPOKAPUOTHI, TEPMOQHIIBI, ME30(PUILIBI,
NCUXPOUIIBL, 5yOaKTEPUH U apXE0OaKTEPHH.
2. Ucropus passutus bT.
3. Ces3b BT ¢ npyrumu Haykamu.
4. Dtanbel OMOTEXHOIOTUYECKOTO MpoIiecca.
5. CpaBHuUTENIbHAS XapaKTEPUCTUKA U OCHOBHBIE OTJIMYMUS IPOKAPUOT U DYKApPHOT.
6. Xapaxrepucruka E. coli kak 6nooowsext BT.
7. XapakTtepuctuka Saccharomyces cerevisiae kak 61000bekT BT.
8. MNonsarus JJHK, Tpanckpunuus, Tpancnsauus, Perummkanus, 'ensl, Ilynsc — anekrpodopes,
JHK-¢yrnpuntunr, [enarypauus, Penarypanus, I['enorumn, ®enotun, CalThl, DK30HHI,
WNutponsl, Cinalicunr, AuTuko0H, Konon, OnepoH.
9. Cunre3 JIHK.
10. YHUBepcanbHble aMUHOKHUCIIOTHI.
11. JHK, PHK; tune PHK.



12. I'enernueckas nHGOpMAIIHs, METOJIBI €€ Moay4deHus, [ eHoM uenoBeka.

13. I'ennas uHXEHEpUsl, 3a1a4H.

14. KiioHupoBaHue, 3Tarbl.

15. depMeHTHI peCTPHUKIUY, TUIA3MUIBI, OaKTeprodaru, 6aKMuIbl, KOCUM/IBI, (ha3MHIBI.

TECTOBBIE 3AJAHUSA J1JISI BXOJHOI'O KOHTPOJISI 3SHAHW:
1. Uro npucyme m/o — E. coli

a) rpaMOTpULIATeNIbHAs MTa0YKa

0) pasmep MeHee 1 MKM

B) HEMATOT€HHAs OaKTepus

r) pazmep 6oinee 1 MKkM

1) IaTOreHHasi OaKTepus

2. JybaKTepuu HACEJISAIOT:

a) TIOYBY

0) 6ostoTa

B) BOLY

') OKCAaHCKHE TITYOUHBI

1) TOpsiYME KUCIIbIE HCTOUHUKH

3. YcranoBuTe cOOTBETCTBHE:

a) TepMOoQHITBI

0) Me30¢ubI

B) TICUXPODHITBI

1) 45-90° C

2)-5-35°C

3)10-47°C

4. OTINYHTEIbHBIC 0COOCHHOCTH JYKAPHOTHYECKOM KJICTKH:
a) OonpIHil pazmep

0) Hanuuue sapa

B) PUTH/IHAs KJIETOYHAs CTEHKa

') OTCYTCTBUE CYOKJIETOUHBIX OpraHesul

n) xpomocomHas JIHK B nuronnasme

S. TunU4YHBIC HANIPABJICHUSA HCIO0JIb30BAHUS MUKPOOPIraHU3MOB — IICUXPO(HJIOB:
a) HICTOYHHUKH I'€HOB, KOAMPYIOLUINX TePMOIa0MIIbHBIE BEIeCTBa
0) UICTOUHUKHU T€HOB, KOAUPYIOIIHUX TEPMOCTAOMIIbHBIE BEIIECTBA
B) YTHJIM3ALMsl TOKCHUECKUX OTXO0B

T') IPOU3BOJICTBO CIIUPTA STUIOBOTO

1) IPOU3BOJICTBO OHoOrasza

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

0) 1866 .

B) 1975 1.

r) 1982 r.

7. OTKpBII MUKPOOPTaHU3MBbI H BBeJI IOHATHE 0M000BbeKTa:
a) JI. Yorcon

6) @. Kpux



B) @. Cenrep

r) JI. ITactep

8. Ilepuoa aHTUOMOTHKOB B PAa3BUTHH OMOTEXHOJIOTHH OTHOCUTCH K:

a) 1866-1940 rr.

0) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

9. CTpyKTypy 0€/IKa HHCYJMHA YCTAHOBHJI:

a) /1. Yorcon

0) ®. Kpux

B) @. Cenrep

r) JI. I1actep

10. Pa3paGorka TexHosorun pexomMOuHaHTHbIX JIHK oTHocHTcs K mepuoay pa3BHUTHA
OMOTEeXHOJIOTHH:

a) aHTUOMOTHUKOB

0) I0macTepoOBCKOMY

B) MOCJIEMAaCTEPOBCKOMY

T') yIIpaBIIsIeMOro OMOCHHTE32

11. IMonryyenue XjaeG0omMeKAPHBIX M NMHUBHBIX JIPOX:KelH OTHOCHTCH K TNepHOAY Pa3BUTHSA
OMOTEeXHOJIOTHH:

a) I0MacTePOBCKOMY

0) mocnenacTepoBCKOMY

B) aHTUOMOTHKOB

T') yIpaBisieMoro OMOCHHTE3a

J1) HOBOW M HOBEHIIEH OMOTEXHOJIOTHI

12. IIpon3BOACTBO 3TAHOJIA OTHOCHTCS K NIEPHOAY PA3BUTHS OMOTEXHOJIOTHH:
a) JI0MacTePOBCKOMY

0) mocaenacTepoOBCKOMY

B) aHTUOMOTHUKOB

T) ynpaBisieMoro OMOCHHTE3a

J1) HOBOW M HOBEHIeH OMOTEXHOJIOTHI

13. Tlepuoa pa3BUTHSI TNPOM3BOACTBA BMTAMHHOB OTHOCHTCS K IepHOLY Pa3BUTHA
OMOTEXHOJIOTHH:

a) J1011aCTePOBCKOMY

0) mocaenacTepoOBCKOMY

B) HOBOM M HOBeHIIEH OMOTEXHOJIOTUU

T) ynpaBisieMoro OMOCHHTE3a

14. Tlony4enne BUPYCHBIX BAKIIMH OTHOCUTCS K MEPHOY PAa3BUTHSI OMOTEXHOJIOTHH:
a) 10acTEPOBCKOMY

0) mocenacTepoBCKOMY

B) aHTUOMOTHUKOB

I') yIIpaBIisieMOro OMOCHHTE3a

1) HOBO 1 HOBeilIIel GMOTEXHOIOTHI

15. IlepBas pexkomOuHanTHas [{HK nmosryyena:

a) B 1953 r. JIx. Yorconom u @. Kpuxom



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

PA3EOP CUTAYIIMOHOM 3AJTAYM HA 3AHATHMN.
3agaya. CymniecTByIOT BIOJHE OINpe/iefieHHbIe TPEOOBAaHUS U YCIOBUS JJI CO3JaHUS U Pa3BUTHUS
o6uotexHonornueckoro npousBoiacTBa JIC. B wacTtHOcTH, 3TO Kacaercss mpoOieMsl BbiOOpa
01000BEKTOB JI MacIITAOMPOBaHUS IPOU3BOCTBA. VIMEIOTCA CyIIeCTBEHHBIE Pa3Inyuus MEXIY
JUKUM IITaMMOM M TPOMBIIUICHHBIM MmTaMMoM. lllTaMM o0nagaer BMONHE KOHKPETHBIMH
CBOICTBaMH MPHUPOJAHOTO XapaKTepa, a MPOU3BOJICTBEHHBIN MPOLIECC UMEET CBOM TPeOOBaHUS K
sToMy mramMmy. CymecTBylOT CrmocoObl BO3ACUCTBUS Ha JUKUA [MTaMM C  ILEJbIO
yIOBIIETBOpEHUs TpeboBanmii mpousBoacTaa JIC.
[Tpoananus3upyiite JaHHYIO CUTYaLUIO C TOUKH 3PEHUS:
» TpelcTaBiIeHHS 0 OM000BEKTE M ero (DYHKIUSAX;
» COOTBETCTBHSI CBOWCTB NpOJylLeHTa TpeboBanusM mpousBoactBa JIC u mpobiem
0€30MacHOCTH NPH paboTe C MPOIYLIEHTAMU;
» TPUMEHEHHUS KOHKPETHBIX METOJOB MpeoOpa3oBaHUs OMOOOBEKTa MJIS JalbHEHIIEro
HCIIOJIb30BaHUS €r0 B CO3/IaHUU HOBBIX Mpoay1ieHToB JIC.

CAMOCTOSATEJIBHOE PABOTA. PEHIEHUE CI/ITYAHI/IOHHOﬁ 3AJIAYN.

3apaua. B coBpemennoi Ouorexnosoruu npu co3ganuu JIC ocoboe MecTo OTBOAMUTCS TE€HHOU
WHXEHEPHUH, CYyTh TEXHOJIOTMH KOTOPOM 3aKIIF0UYAETCS B HICKYCCTBEHHOM COEAMHEHUU OTIIEIbHBIX
dparmenToB JIHK in vitro ¢ mocnenyroum BBenenueM uzonupoBanHoii JIHK B sxuByto kietky
C LENbI0 MONyYeHUS PEKOMOMHAHTHBIX OenkoB. [l ocyliecTBIEHUS 3TOr0 HEOOXOAUMBI
ONpEIETICHHbIE YCIOBUS, HAJMYUE TPAHCHOPTHOro ycrpoiictBa s BHecenus JIHK B kierky
MPOJYLEHTa, MCIOJIb30BaHWE (EPMEHTOB MJsl BKJIIOYEHHUS] HOBOTO TIeHa. |'eHHas WH)KEHepHs
OTEpUPYET TAKUMH TOHSATHUSMHU, KaK BEKTOP, PECTPUKTA3bI, JIMIIKUE KOHIIBI, CAaUT y3HaBaHUS,
JUTa3bl, TeH-MapKep, KOMIETEHTHOCTh KJIETKH, IK30H, HHTPOH.

C mpencTaBIeHHBIX OOIMMUX TMO3UIUK MO TEHHON WHXKEHEPUU CPOPMYIHPYHTE KOHKPETHBIC
YCIOBUSA:

pacuindpyiiTe HIOHIATHE «BEKTOP» U MYTU €ro BBEJCHUS B KIETKY;

npeiokuTe PepMeHThI, padoTalOIINe B ATON CUTYAIlUH;

MPEJIOKUTE TEXHUKY TeHHO-UHKEHEPHOTO dKCIIEPUMEHTa (CTaIun);

YV V VYV

cpaBHuTe npouecc oopasoanuss MPHK y sykapuot u npokapuor.

TECTOBBIE 3AJTAHUS JIJISI HCXOJISAIETO KOHTPOJISI 3HAHUM:
1. A3oTucrbie ocHoBanus coorBercrByroT {HK:
a) aJIcHUH

0) ryaHuH

B) TUMUH

T') IIMTO3UH

1) ypauumi

2. A3oTucrbie ocHOBaHMsA cooTBeTcTBYIOT PHK:
a) aJIcHUH

0) ryaHuH

B) THMUH

T') IUTO3UH



2) ypauui

3. CTpyKTYpHBIE reHbl, KOTOPbIe pa3feeHbl KOAMPYIIHMH 00J1aCTAMH HA3bIBAKOTCS:

a) UHTPOHBI

0) 9K30HBI

B) KOJIOHBI

4. YHUKaJbHAs NPOCTPAHCTBEHHAsA cTPYKTypa MmoJiekyabl PHK onpenensier:

a) Mpolecc perTuKalum

0) reHoTHII

B) (heHOTHTI

I') XapakTep B3aUMOAECUCTBUS C APYTUMHU MOJIEKYJIAMU U BHELITHUMHU YCIOBUSMU

1) Jokanu3anuio mosaekysisl PHK

5. Cnnaiicunr:

a) BbIpe3anue u3 npeamectBeHHUKOB MPHK 3Kk30HOB 1 KOBajeHTHOE COEMHEHHE UHTPOHOB C
obpazoBanueM 3penbix Mosiekya MPHK

0) BbIpe3anue u3 npenamectBeHHUKOB MPHK MHTPOHOB M KOBajJeHTHOE COEIMHEHHE SK30HOB C
oOpa3oBanuem 3pensix Mojekyn MPHK

B) cuHTe3 3penbix MoJiekyl TPHK myrem ciimBku OTHEIBHBIX HYKICOTHIOB «TOPEI] B TOPEID)

r) BbIpe3aHue u3 npenuiectBeHHUKOB MPHK HMHTpOHOB M MX KOBaJIEHTHOE COEIUHEHHE C
obpazoBanuem 3penbix Mosiekyn MPHK

6. IlonaTtuio «buoodbeKT B mpomeccax OMOCHMHTE3a» COOTBETCTBYeT cJieayloliee
onpejaeieHue:

a) OpraHu3M, Ha KOTOPOM HCTBITHIBAIOT HOBbIE OMOJIOTMYECKH aKTUBHBIE BEIIECTBA

0) opranu3M, BbI3BIBAIOIINN KOHTAMHHALIUIO OMOTEXHOJIOTHYECKOTO 000PYI0BaHUS

B) (EPMEHT, HCIOIb3YEMbIH B aHATUTUYECKUX LENSIX

') OpraHu3M, IPOAYILUPYIOUINI OMOIOTUYECKH aKTUBHBIE COeIMHEHUS

1) GEepMEHT — MPOMBIIIIICHHBIH OMOKAaTAIN3aTOP

7. llonsituio «bnoodbeKT B mpoueccax OmoTpancopManum» COOTBETCTBYET cClieaylollee
onpejaeieHue:

a) OpraHu3M, Ha KOTOPOM HCHBITHIBaIOT HOBbIE OMOJIOTMYECKN aKTUBHBIE BEIIECTBA

0) opraHu3M, BbI3bIBAIOIINN KOHTAMUHALINIO OMOTEXHOJIOTHYECKOTO 000PYJOBAHUS

B) (pepMeHT, HCIOIb3YEMBbIi B aHAIMTUUECKUX LEIIAX

') OpraHu3M, MPOTYyLUPYIOIINNA OHOJIOTHYECKH AaKTUBHBIE COEIUMHEHUS

1) pepMeHT — IPOMBIIIUICHHBIN OHOKATAIN3aTOP

8. lonop —310:

a) OMO00OBEKT, MOCTABJIAIOIINN MaTepral JUIs Mpoliecca IPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEACTB
0) OMOOOBEKT, MOCTABIISAIOLIMN MaTepHUal JUIsl Ipoliecca MPOU3BOCTBA JIEKAPCTBEHHBIX CPECTB
0e3 yiiep0Oa a1t CBoel KU3HEACSITEIIbHOCTH

B) OMOOOBEKT, y KOTOpOro 3abop Mmarepuaia Jyisi MPOU3BOJCTBA JIEKAPCTBEHHBIX CPENICTB
OKa3bIBAETCSI HECOBMECTUM C MPOJIOJDKEHUEM KUZHEAEATEIIBHOCTH

') 6M000BEKT, MOCTABIIAIONINI MaTeprall A1l OYUCTKU MPOTYLIEHTOB

9. K npoxkapuoTaM OTHOCSITCSH:

a) baxkTepuu

0) BUpYCHI

B) MpocCTenine

T) rpu0sbI



10. KiteTouHasi CTeHKa rPaMIloJIOKUTEIbHbIX 0aKTepUil 1 AKTUHHOMHUIIETOB COCTOMT M3:

a) XUTUHA

0) nmenTUAOIIMKaHa

B) JIMTIOTIOJIMCaXapuI0B

T') IEJUTFOJI03bI

1) 6enka

11. KiteTouyHasi cTeHKa rpaMOTPULATEIbHBIX 0AKTEePHid COCTOUT H3:

a) XUTHHA

0) menTHaOTIMKaHA

B) JIMTIOTIOJIMCaXapuI0B

T') IEJUTFOJI03bI

) Oenka

12. KineTouHasi cTeHKA IJIeCHEBBIX TPHUOOB COCTOUT U3:

a) MenTUIorINKaHa

0) JTUITONOJINCAXapPUIOB

B) IEJUTIOJIO3BI

r) Oenka

1) XUTUHA

13. Dykapuoramu sIBJSIIOTCH:

a) TpuObI

0) sybakTepun

B) aKTUHOMUIIETHI

T') BUPYCHI

14. I'naBHbBIi KpUTEPHUIl 0TOOpPA NPOAYLEHTA B KauecTBe 0M000beKTA:

a) OBICTpOE HAKOILJIEHHE OMOMAaCChI

0) yCTOMYMBOCTH K 3apakKeHUIO TOCTOPOHHENH MUKpO]IOpoit

B) CIOCOOHOCTbh CUHTE3UPOBATh 11€JIEBOM MPOIYKT

') CIIOCOOHOCTH PACTH Ha JICIIEBBIX MUTATEIBHBIX Cpeax

1) CEKpEeIus 1[EJIEBOT0 MPOIYKTa B KYJIbTYPaJIbHYIO KUIKOCTh

15. lonaTop — 310 OMOJIOTHYECKUIi 00BEKT:

a) (hepMeHT-OMoKaTanu3aTop npoiecca Ouorpanchopmalu

0) MOCTaBIAIONMIMI MaTepua Jisl poliecca MPOU3BOACTBA JIEKAPCTBEHHBIX CPE/ICTB

B) MOCTABISIONINI MaTepHal JUIsl Ipoliecca MPON3BOACTBA JIEKAPCTBEHHBIX CPEJICTB 0e3 yiiepoa
JUIS1 CBOEH JKM3HENEATEbHOCTH

I) TMOCTaBSIOMMA MaTepuan Jyisl Tpollecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEICTB C
MPEKPAIICHUEM JTaJbHEHUIIEH )KU3HEAEATETbHOCTH

JIMTEPATYPA JIUISI TOATOTOBKU K 3AHSATHUIO ITIPEINOJABATEJISAM:

OcHoBHas:

1. buorexunomnorus. F0.O. Cazpikun, C.H. Opexos, .. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHUECKas OHOTEXHONOTHs: YdeOHOe MOocoOHWe Mg CTYACHTOB BBICIIMX Y.
3aBefgenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck MznarensctBo HTJI Cubupckuii I'ocynapcTBeHHBIH METUITMHCKUI
VYHuusepcurer, 2006. — 251 c.



3. dapmanieBTHUECKass OMOTEXHOJOTHS: PYK. K TIPAKT. 3aHATHAM: yue0. mocodue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katimackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K IPAKTHUYECKUM 3aHITHSIM: y4eO. mocobue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

5. TepMuHoIOrUYECKU# CIOBaphb 10 OMOTEXHOJIOTUU

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

7. MukpoOHOoIOTHs, BUPYCOJOTHS M1 UMMYHOJIOTHS: PYK. K JIa0. 3aHATHAM: y4eO. mocooue / B.C.
CooriuakoBa; — M. : I'DOTAP-Menua, 2012. — 320 c.

8. MukpoOuosorus: y4yeOHUK ais cTyaeHToB (apmaneBtuyeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay», 2003. — 336 c.
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3ansaTue Ne 2,
TEMA 3AHATHUSA: «O0mas xapakTepucTHKA 0HOTEXHOJIOTHYECKOro mpoiecca.

YUYEBHAS HEJIb 3AHATUS: cryneHThl HOKHBI U3Y4YUTh OMOTEXHOJOTMYECKUI IpoLecc,
KaKk OCHOBY (hapMalleBTUUECKONH OMOTEXHOJOrMH, OOOpYIOBAaHUE, HCIONb3YEMOE B
OMOTEXHOJIOIMYECKOM TPOILIECcCe.

SBHAYUMOCTD: Oyaymuii CHenuaucT JODKEH 3HaThb OCHOBBI OMOTEXHOJIOTHYECKOTO
mpoiiecca, OOIIMe MPUHITMITBI 1 OCHOBHBIE ATallbl OMOTEXHOJIOTHYECKOTO MTPOU3BOJICTBA, TaK KaK
Oompiroe konndectBo JIIT Ha ceroAHSIIIHUN ACHD MOJIy4aeM METOJaMi OMOTEXHOJIOTUH.

HPOJOJIKUTEJIBHOCTD 3AHATHUS (B akageMuyeckux 4acax) — 4.
MECTO ITPOBEJAEHUS 3AHATHUSA: 527 aynuropus, 2 KopIiyc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. OpraHu3alMOHHBIN MOMEHT 5 MUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Onpoc, nuckyccusi, pa3d0op CUTYallMOHHOM 3a7ja4M Ha 3aHATUU 65 MUH.
. [TepepsiB 10 muH.
. Omnpoc, mucKyccusi, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a/1a4u 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUsA 15 MUH.

N O B WN

. IlogBenenne UTOroB 3aHATUA, 3aJaHUC K CICAYIOUIEMY 3aHATUIO 5 MuH.

METOJUYECKHUE YKA3AHMUS K ITIPOBEJEHUIO 3AHATUA:
KoHTposbHBIE BOIPOCH:
1. Craguu OMOTEXHOJIOTUYECKOTO MpoIlecca.
2. CocTaBbl MUTATEIBHBIX CPE U KYJIbTUBUPOBAHHUS MUKPOOPTaHU3MOB.
3. IlpuroToBieHrE TTOCEBHOTO MaTepHaia U KyJbTHBHPOBAHNE MUKPOOPTaHH3MOB.
4. OO6opynoBaHue, HCMOIb3yeMO€ B OMOTEXHOJOTHHU: OMOPEAKTOPHI, Y3-MOEYHBIC MAIIUHBI,
MamuHsl  ucronb3yemMble B MPOU3BOJICTBE HMHBEKUMOHHBIX JI® U HekoTopoe apyroe
o0opyoBaHue.
5. Metojibl oBbIIeHUS 3 (HEKTUBHOCTH (epMEHTAIUH.
6. MeTtoapl KOHTpOJISI GMOMAacchl M KOJMYECTBA KIETOK NPU KYyJIbTHBUPOBAHUM. ATONTO3 U
HEKPO3.
7. BeigeneHue mpoayKToB OMOCHHTE3a U TOTy9YeHUEe KOHEYHOTO KOMMEPYECKOTO MPOTYKTa.

TECTOBBIE 3AJAHUA JIJISI BXOJHOI'O KOHTPO.IS1 3HAHU:

1. BuopeakTopbl, Yepe3 KOTOpPbIE 1Jisl IePpeMeIIMBAHUSA COAEPKUMOI0 MPONYCKAIOT BO3AYyX
Ha3bIBAIOTCH:

a) SpAauQTHbIE

0) 6apOOTaKHBIE KOJIOHHBI

B) PEAKTOPHI C MEXaHUIECKUM TIepEMEITHBAaHIEM
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2. [lepememmBaHue KyJbTYPAJbHOM Cpelbl BMeCTe ¢ KJIETKAMH BOCXOASIIUMH MOTOKAMU
BO3/1yXa, pPABHOMEPHO IMPKYJIHPYS 10 BceMy 00beMy, OCyLIeCTBJIsIETCS B:

a) SpauQTHBIE

0) 6apOOoTaKHBIC KOJOHHBI

B) PEAKTOPHI C MEXaHUYECKUM I1€PEMEILIMBAHUEM

3. IIpouecc pepMeHTAIIMH KOHTPOJIUPYIOT 1O:

a) pH

0) Temmeparype

B) KOHIIGHTPAI[K PaCTBOPEHHOI'O BOAOPOIA

4. Onucanue MopdoIornyecKux, (PU3N0J0ri4ecKuX XapaKTepPUCTHK MUTATEJbHBIX Cpel,
yC/10BHi BHIPAIIMBAHUSA M CPOKA XPAHEHUS H3JI0KEHBI B:

a) 'd 12 uznanus

0) macnopTe Ha ITaMM KYJIbTYpPbl

B) CIIPAaBOYHOM W HAYYHOH AUTEPATYpE

5. Pe:xxuM XpaHeHUs KYJbTYP — IPOAYUEHTOB IpeanoJjaraer:

a) 3aMopakuBaHue MpH Temiieparype Huxe — 20° C

0) nuodunpHOE BHICYIITMBAHUE

B) KOHCEpBUPOBAHUE

6. YuacTtok paszjieieHUusi KYJbTYPaJdbHOH KMIKOCTH KaK 3JIeMEHT OMOTEXHOJIO0TH4YecKoil
CHCTeMbl OTHOCHTCS K CTYIICeHU HepapXuM:

a) rnepBoi

0) BTOpOIt

B) TPEThEH

T') YeTBEPTOM

7. TexHOJIOTH4eCKUii BO3AYyX /IJIsi OMOTEXHOJIOTH4eCKOro NPOU3BOACTBA CTEPUIU3YIOT:

a) Y-o01yyeHuem

0) HarpeBaHUEM

B) GUIBTPOBAHUEM

') paguaiyen B MaJibIX J103aX

1) aHTUOMOTUYECKUMHU BEIIECTBAMU

8. ®oToadToTPOPBI — OPraHU3Mbl, KOTOPHIE A1 POCTA H PA3BUTHA:

a) Hy’K/al0Tcs B pakTopax pocra

0) UCMIONIB3YIOT AUOKCH]I YTJIEpOo/ia U MHUHEpATbHbBIE BEIIECTBA

B) HCIOJB3YIOT OPraHUYeCKHe BEIIECTBA

T') UCIIOJIb3YIOT SHEPTHI0 OKUCIIEHUSI HEOPTaHUYECKUX BEILECTB

9. lonaTop — 3T0 6MOJIOTNYEeCKUIT 00bbEKT:

a) ¢pepmeHT-OnoKaTanuzaTop mpoiecca ouorpanchopmaiuu

0) mocTaBIAIOMIUN MaTepual Jyisl poliecca MPOU3BOACTBA JIEKAPCTBEHHBIX CPE/ICTB

B) TIOCTABJISIOLINI MaTepuai s mpolecca MPOU3BOICTBA JIEKAPCTBEHHBIX CpeAcTB 0e3 ymepoa
JUISL CBOEH JKU3HENEATEIBbHOCTH

r) TMOCTaBISIOIIMA MaTepuan Juisl Mpolecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEICTB C
MpeKpaIieHueM JalibHEeHIIeN KU3HEAESITEIbHOCTH

10. XemM0MTOTPO(BI — OPraHU3Mbl, KOTOPbIE JJIs1 POCTA U AbIXaHUA:

a) Hy)KJarTcs B pakTopax pocta

0) UCTIONB3YIOT OPTAaHUYECKHE BEIIECTBA
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B) HCIOJIB3YIOT SHEPTUIO OKUCIICHHSI HEOPTaHUYECKHUX BEIIECTB
') UCTIOJIB3YIOT SHEPTHUIO CBETA

PA3BOP CUTAYIIMOHOM 3AJTAYH HA 3AHATHMN.
3apauya. Cranus ¢epMeHTaluu - [EHTpajbHasl CPElN ITANOB IMPOMBIIIJIEHHOTO IIPOU3BOJICTBA.

[Ton depmeHTanmelt MOHUMAIOT BCIO COBOKYITHOCTh IOCJIEIOBATEeNbHBIX OMepaliii OT BHECEHUs
B 3apaHee INPUTOTOBJICHHYIO M TEPMOCTATHPOBAHHYIO CpEely HMHOKYJIATA /0 3aBEpUICHUS
IPOIIECCOB POCTa, OMOCHHTE3a WM OMOTpaHC(HOpMAITUH.

1. Kakue nBa Bujga pepMeHTAIIMU BaM H3BECTHBI?

2. C mnoMompio Kakoro o0OpyIoBaHWs oOcymiecTBisercs ¢epmenrtanusa’ Ero ocHOBHBIC
3JIEMEHTBI, CXeMaTUYeCKOe U300paskeHue.

3. Kak TexHonoruueckoe opopmMiIeHHe IpOIECCOB TPOMBIIUIEHHON OMOTEXHOJOTUH 3aBUCTU OT
OTHONICHUS] MUKPOOPTaHU3Ma-MIPOIyLIeHTa K Kuciaopoay? Tpu rpynmsl 6MOpeakToOpoB.

4. CiocoOb! ympaBiieHus MpoLeccoM (pepmeHTauu

CAMOCTOSTEJBHASI PABOTA. TEHIEHUE CUTYAIIMOHHOM 3AJIAUMW.
3agaya. VYcTaHOBUTE NpPaBWIbHYIO  IOCHEAOBATEIbHOCTh CTaAMM W omeparuii
TEXHOJIOTUYECKOTO TIpOoIlecca, IMPEACTABICHHBIX Ha CXEMe, 3aloJIHUTE HEeI0CTaIoIINe
omepauuu craauu  «BpigeneHue 1eneBoro  mpoaykTay. llpeanmoxxkute MeToabl U
anmapaTypHOE OCHAIICHHE ONepaln «Jle3nHTerpamms KIeToK.

. IToaroToBka u cTepuiIn3anys ra3oBoro noToka

. [loaroroBka u crepunm3amnusi 000pyI0BaHUS M KOMMYHHUKAIIHA

. ITonroToBka u crepuinzanus cyocrpara

. Paznenenue KyapTypanbHON CyCHICH3UH

. O6paboTKa KyJIbTypajabHOU CyCIIEH3UU

. AHanu3 11e1eBOro NpoayKTa

. le3aunTerpanus KieTok

0 3 N L bW~

. Beiienenue nHaUMBHIyalbHOTO BEUIECTBA

9. KynpruBupoBanue 6moo0nekTa

10. IToaroroska 0Mo000OBEKTA

11. Cymka ueneBoro npoaykra

12. dacoBka, ynakoBka, MapKUpOBKa JIEKAPCTBEHHOM cyOCcTaHIUN
13. Belaenenue 1eneBoro npoayKra

14. buonoruueckast O4MCTKAa OTXOJI0B

TECTOBBIE 3ATAHMSA JIJISI HCXOAAMIETO KOHTPOJISA 3HAHUM:

1. Ko/sioHOYHBIH OMOpeakTop A MMMOOWIN3ALMH LeJbIX KJIETOK JA0/IKeH OTJINYATHCS OT
peakTopa 1Jisi MMMOOWIN3auuu (pepMeHTOB

a) OOJIBLINM THaMeTPOM KOJIOHKU

0) OTBOJIOM ra3oB

B) OoJiee OBICTPBIM JBH)KEHUEM PACTBOPUTEIS

r) (hopMOIi YaCTHUI] HEPACTBOPUMOTO HOCUTEIS

1) pa3MepaMH 4acTUI] HEPACTBOPUMOTO HOCUTEIIS

2. Peryiaupyemasi pepMeHTANMSA B IIpouecce OMOCHHTE3a JOCTUIaeTcsl PHU cnocode

a) IEPUOTUIECKOM
13



0) HETIPEePHIBHOM

B) OTb€MHO-J0JIMBHOM

T) OJIYIIEPUOAUYECKOM

1) IUKITNYECKOM

3. bopsba c¢ (¢arosoii wuHbexknueir B nHexax ¢epMeHTAMH AHTHOMOTHYECKOM
NPOMBIILICHHOCTH Han0oJ1ee pallMOHAJIbHA IIyTeM

a) Y’KeCTOUEHHUS KOHTPOJIS 32 CTePHIIN3AIMEN TEXHOJIOIHUYECKOTro BO3ayXa
0) y)xecToueHUs! KOHTPOJIA 3a CTEPUIIU3aliell TUTATEeIbHOU CpeIbl

B) MIOJIYYCHHS ¥ MCIIOJIb30BaHUs ()aroyCTOMYHMBBIX ITAMMOB OMOO0BEKTA
T') Y)KE€CTOUCHHUS KOHTPOJIS 32 CTePIIIM3AINEH 000py10BaHUS

1) Y’)KECTOUEHUSI KOHTPOJIA 32 (PMIIBTPALIMOHHBIMU YCTAHOBKAMHU

4. Cnocod coxpaHeHHsl HYKHOH OHMOTEXHOJIOTY NPOAYKTHBHOCTH KYJbTYP
MHKPOOPraHU3MOB

a) B XOJIOIUJIbHUKE

0) 1moj cJioeM MHUHEPaJIbHOTO Macia

B) B CBIITYYUX MaTepHaiax

T') CyOJIMMAaIIMOHHOE BBICYILIMBAHUE

1) KpUOXpaHEHHE

5. lIpeumyniecTBO KJ1€TOYHOH MH/KEHEPHH Tepe] CKpelMBaHUeM:

a) HaIlpaBJICHHbIC KOMOWHAITUN T'EHOB

0) ObICTpas CeNeKIMs HOBBIX BAPUAHTOB

B) MPEOJI0JICHHE BUJOBBIX M POJIOBBIX OaphEPOB

') MyTallHOHHbIE U3MEHEHUS TeHOMa

6. OcHOBHBIE MeTO/IbI COBEPIICHCTBOBAHUSA 0M000bEKTA B COBPEMEHHOI OMOTEeXHOJIOTHN:
a) UHIYLIUPOBAHHBIN MyTareHes

0) cenexmus

B) T€HHasl NH)XKEHEPHS

') UHTPOJYKIIMS paCTEeHUI

7. CKPUHMHT JIEKAPCTBEHHBIX CPECTB:

a) COBEpILIEHCTBOBAHMUE IyTEM XUMUYECKON TpaHchopMauu

0) coBeplIEHCTBOBaHME ITyTeM OnoTpaHchopmariu

B) MOMCK U OTOOp (WIIpOCEUBAHME») NPUPOIHBIX CTPYKTYP

T') MOJIHBII XUMUYECKHUI CUHTE3

1) "3BMEHEHHE IPOCTPAHCTBEHHON KOH(MUTYpaILlU IPUPOIHBIX CTPYKTYP
8. Posib MHAYKTOPa MOT'YT BBINIOJIHATD:

a) cyocTpatsl

0) KOHEYHBIN IPOAYKT PEAKIIUI

B) MIEpBUYHBIE METAOOIHUTHI

I') BTOPUYHBIE META0OIUTHI

9. Oneparop — 310:

a) HaYaJIbHBIN Y4acTOK TPAHCKPUIITOHA

0) cTapToBas TOUKa TPAHCKPHUIIIIUN

B) HauaJIbHBIN yYaCTOK SK30HA

r) ydyacrok JIHK, cBs3piBaronmii Oenku-perynsaTopbl TPAHCKPUIILUU B TMPOKAPUOTHYECKON
KJIETKE
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1) yuactok JIHK, cBs3bpiBaromuii OeIKu-perynsiTopbl TPAHCKPUIIIINK B DYKAPUOTHUIECKON KIIETKE
JIMTEPATYPA JUIS ITIOATOTOBKU K 3AHATHUIO TIPEINOJABATEJISAM:

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 i CTYACHTOB BBICHIMX Y.
3aBenennii [lpumen T.I1., Uywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony ®enukc Tomck MzmarensctBo HTJI Cubupckuit I'ocynapcTBeHHBIH MEIUIIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. @apmaneBTHUECKass OMOTEXHOJIOTHS: PYK. K IPAKT. 3aHATHAM: y4ueb. mocobue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katimackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K IPAKTHUECKUM 3aHITHSIM: y4eO. mocobue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JomnonuurenbHas:

5. TepMHUHOIOTHYECKUI CIOBAPh MO OMOTEXHOJIOTHH

6. buonorus: yae6.mocodbue / I'.I'. YeOpimieB ; — M. : IDOTAP-Meaua, 2010. — 416 c.

7. MukpoOuoorusi, BAPYCOJIOTHsI 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHsaTusM: yueb. mocodue / B.C.
CooiiuaxoBa; — M. : I'DOTAP-Menna, 2012. — 320 c.

8. MukpoOuosorus: y4eOHUK as cTyaeHToB (apmanetudeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuuna», 2003. — 336 c.
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3anstue Ne 3.
TEMA 3AHATUSA: «(I'eHoMHKa M NPOTEOMHKA. AHTHCMBICJIOBBIE OJUTOHYKJICOTH/BI.
Kondopmanuonnsie 60J1e3HN».

YUYEBHAS LEJIb 3AHATHUSA: cTyneHThl AOJDKHBI M3YYUTh T€HOMHUKY M MPOTEOMHUKY, UX
B3aMMOCBS3b MKy cOO0M 1 3HaUeHue B (apMalleBTUUECKOI OMOTEXHOIOTHH.

SHAYUMOCTD: Oynymuii crienuaiucT TOJDKEH 3HaTh O CYIIECTBOBAHMM KOH(OPMAIMOHHBIX
00JIe3HsX, CrI0CO0axX MX MCCIECIOBAHMS W BO3MOXKHBIX NMPUYMHAX BO3HUKHOBEHUS; O CO3JIaHUU
AQHTUCMBICJIOBBIX OJJUTOHYKJICOTHIOB U MpEnapaToB Ha UX OCHOBE.

HPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyeckux 4acax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJVKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHBIE MOMEHT 5 MHUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Omnpoc, nuckyccusi, pa3dop CUTYallMOHHOM 3aa4M Ha 3aHATUU 65 MUH.
. [TepepsiB 10 muH.
. Onpoc, 1ucKyccusi, CaMOCTOSATEIbHOE PELIEHUE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUSA 15 MUH.

N N L AW

. IlogBenenne UTOroB 3aHATHUA, 3aJaHUC K CICAYIOUNIEMY 3aHATHIO 5 MUH.

METOINYECKHUE YKA3AHUSA K IPOBEJAEHUIO 3AHATUA:
KoHTpoJIbHBIE BOITPOCHL:

1. I'eneruka. Mcropus pasButus.

2. I'enomuka. llenu u 3agaun TeHOMUKHU.

3. [Iporeomuxka.

4. CBs13b IPOTEOMUKHU U T€HOMUKH.

5. CpaBHUTENbHAS TEHOMUKA.

6.CTpyKTypHasi T€HOMHMKa.

7. OyHKIMOHAJIbHAS TEHOMUKA.

8. TapreTHblil CKPUHUHT.

9. CexkBeHHMpPOBAHHE T€HOMA.

10. TIpoexT «reHOM YeoBeKay.

11. I'enorepanus.

12. AHTHUCMBICIOBBIE OJIUTOHYKJIEOTHU/IBI.

13. Kondopmannonusie 601e3HH.

TECTOBBIE 3AJAHUA JIJIA BXOJASAIIETO KOHTPOJISA 3HAHUM:

1. YeraHoBieHne creneHu 0J1M30CTH MO MOC/1€0BATEILHOCTH HYKJICOTH/I0B B I'eHaXx,
MOJIy4YEeHHBIX U3 PAa3HbIX HCTOYHUKOB — 3TO:

a) FTeHOMUKa CpaBHUTEIIbHAS;
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0) reHOMUKa CTPYKTypHas;

B) TeHOMHUKA (yHKITMOHATHHASL.

2. YcTaHoBJIeHHe MOJIHOM MOC/1e10BATEJIbLHOCTH HYKJIEOTHAHBIX Nap B reHe, XpoOMocoMe —
ITO:

a) FeHOMUKA CpaBHUTEIIbHAS;

0) reHOMHUKa CTPYKTypHas;

B) TCHOMHKA ()YHKIIMOHAJIbHAS.

3. Onpenesienne GyHKuii 0ejika, KOAMPYEMOro KaxKIbIM OTAeJbHbIM I'eHOM, U POJIM 3TOI0
Oesika B MeTa00JIM3Me — 3TO:

a) FeHOMUKA CpaBHUTEIIbHAS;

0) reHOMUKa CTPYKTypHas;

B) TeHOMHKA (yHKITMOHATHHASL.

4. CexBeHHpOBaHUe — 3TO:

a) ompeJeieHne MoCcIe0BaTeIbHOCTH HYKJICOTHIHBIX Tap;

0) ompeseneHre CyeCTBEHHOCTH HYKIICOTUTHBIX Tap;

B) 0TOOP M IOWCK I'€HOB.

5. MexayHapoaHbii mpoeKT «['eHoM 4es10BeKa)» ObL1 3aBepIIeH B:
a) 2003 roxy;

6) 2000 roxy;

B) 1993 rony.

6. MexnyHapoaHblii npoekT «['eHOM Yesl0BeKa» yTBep:K/leH B:

a) 1953 r.

6) 1972 .

B) 1963 r.

r) 1990 1.

1) 2005 r.

7. Heanbio npoexkta «I'eHOM 4e10BeKa) SIBJISIETCH:

a) ycraHosieHue ctpykrypst JJHK

0) pazpaboTtka TexHoJoruu pekoMOouHaHTHBIX [JHK

B) IMOJIHOE CEKBEHUPOBAHHNE T€HOMA YeJI0BEKa

T') UASHTU(HUKAIUS U KIOHUPOBAaHUE TeHOB HACIEACTBEHHBIX 3a00JIeBaHUN
1) KJIOHUPOBaHUE YeIOBeKa

PA3EOP CUTYAIIMOHHOM 3AJIAYU HA 3AHSATUU.

3agaya. B mporecce OMOTEXHOJOTHMUYECKOro Ipolecca U3 sApa KIETKH MaTOreHHOro Jyis
YyeJloBeKa MHUKpPOOPraHW3Ma BBbIIEJIEH I'€HOM, B KOTOPOM ObUI BBIOpaH OIpe/eJeHHbIH TI'€H
(Y4acTOK HYKJIEMHOBOHM KHCIIOTHI MUKpOOpraHusma). JlaHHBIN T'€H pa3MHOXKEH C MPUMEHEHHEM
[TIIP.B 6a3e aHTUMUKpPOOHBIX areHTOB BbIOpaH OJAMH, B3aUMOJECHCTBHE C KOTOPBIM MOJABUIIO
aKTUBHOCTh TeHa HambOosee H(P¢eKTUBHO. 3aTeM BBHIOPAHHBIN M3 aHTUMHKPOOHBIM areHT ObuI
ornpoOoBaH B AEMCTBUM Ha IEIYI0 MUKPOOHYIO KJIETKY HCXOJHOTO MHKPOOpPraHHM3Ma, BbI3BaB
BBIPAKEHHOE II0JIaBJICHUE €€ KU3HEACITEIbHOCTH.

1. Onpenenute BUJI CKpUHUHIa aHTUMUKPOOHON CTPYKTYPHI JUIsl KOHKPETHOTO MAaTOr€HHa.

2. BelgenuTe OCHOBHBIE ATalbl CKDUHUHTA, OIIPEIEINTE X 3HAUEHUE B XOA€ CKPUHHUHTA.

3. i 9ero npuMeHsIeTCs TaHHBIM BUJI CKDUHUHIAa aHTUMUKPOOHOMN CTPYKTYPBHI.

4. Yto nocayXuT NPOJOJDKEHUEM YKa3aHHOIO ITpouecca?

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYALIMOHHOM 3AJAYM.
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3agauya. ['eHHas uH>xeHepHs nosiBWIIAach Oiaroaapsi paboTaM MHOTHX HMCCIIeIoBaTeNel B pa3HbIX
oTpacisiX OMOXMMHU U MOJEKYJSPHOW reHeTUKU. ['eHHast MH)KEHEepUsl COBOKYITHOCTh METO/OB,
MO3BOJISIOMINX B MPOOHpPKE MEPEHOCUTh T'€HETUYECKYI0 MH(OPMAIUIO U3 OJHOTO OpraHu3Ma B
npyroi. IlepeHoc reHoB 1aeT BO3MOXKHOCTb IIPEOA0JIEBATh MEXKBHUI0BbIE OaphEPHI U IIEpPEIaBaTh
OT/AEJBHBIE HACIEACTBEHHBIE ITPU3HAKU OJHUX OpraHu3mMoB ApyruM. LIEJIb - nmonydyeHue KIEToK,
B IIPOMBINIJICHHBIX MaclITabax HapabaThIBaTh HEKOTOPHIE OEIKH.

» UTto0 npeacTaBisioOT U3 ceOs TUIa3MUIbl, HX POJIb B TCHHON HHKCHEPHH.

» Jlnst yero GakTepualibHbIC KIETKH BIPA0aThIBAIOT PECTPUKTA3BI?

» CylmHOCTh TpoIecca KIOHUPOBAaHUS JUIsd TojydeHuss pekomOuHantHod JIHK ¢

IIPUMEHEHUEM IUIa3MUJL U PECTPUKTA3.
» OCHOBHBIE ITPOIYLICHTHI, UCTIOJIB3YEMbIC B IOCTPOCHUHN PEKOMOMHAHTHBIX OEJIKOB.
» [TloHsATHE BEKTOpa B ITEHHOW MH)KCHEPUU

TECTOBBIE 3AJAHMSA JIJISI HCXOAAIETO KOHTPOJISI 3SHAHWM:
1. B kauecTBe OCHOBHOI'0O MeT0/1a TeHOMUKH UCNOJIb3YIOT:

a) MUKPOCKOIIHIO

0) ra30UIKOCTHYIO XpoMaTorpaduro

B) IBYXMEPHBIN dIEKTpodope3

') CEKBEHHUPOBaHHE

1) CIIEKTPAJIbHBIN aHATN3

2. [IporeoMuka xapakTepu3yeT COCTOSTHHE MUKPOOHOI0 NATOreHHA MO:

a) GepMEHTAaTUBHON aKTUBHOCTH

0) CKOpOCTH pocTa

B) DKCIIPECCUU OTJEIIbHBIX OEJIKOB

') HaXOXKICHHUIO HA KOHKPETHON CTaIuK POCTOBOTO IIUKJIIA

1) METaboIN3MYy

3. B kauecTBe OCHOBHOT0 MeT0/1a MPOTEOMUKH MCMOJIb3YIOT:

a) MUKPOCKOTIHIO

0) ra30’)KUIKOCTHYIO XpoMaTorpaduio

B) IByXMEpHBIH 351ekTpodopes

I') PaJMOU30TOIHBIN aHAIN3

1) CTIEKTPaJIbHBIN aHATN3

4. HanpaB/ieHue FeHOMHKH, HENOCPeCTBEHHO CBSI3AHHOE C MIPOTEOMMKOI:
a) CTPYKTYpHas

0) cpaBHUTENbHAS

B) QyHKIIMOHAJIbHAs

r) hopmanpHas

5. Lleb10 CTPYKTYPHOIi FeHOMUKH SIBJISIETCSH:

a) YCTAaHOBJICHHE CBS3U MEKAY T€HOMOM U METabO0IM3MOM

0) ompeseneHne CyeCTBEHHOCTH OTENIbHBIX TEHOB

B) MJEHTH(UKALUSA T€HOB IO MOJIEKYISIPHONH Macce, KOJUYECTBY B T'€HOME, HYKICOTHUIAHOMN
10CJIEI0BATEIbHOCTH

T') OTIpeieIeHne YHUKAIBHOCTH M CTETICHW TOMOJIOTHH T€HOB Pa3HBIX OPTraHU3MOB
6. lle1b10 cpaBHUTENBHON T€eHOMUKHU ABJISAETCH:

a) YCTAaHOBJICHHE CBSI3U MEKIY TEHOMOM U METa0OIM3MOM
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0) ompeeieHue CyIeCTBEHHOCTH OTJETbHBIX TCHOB

B) HMJEHTH(]UKALUSA T€HOB IO MOJIEKYJIIPHOH Macce, KOJUYECTBY B T'€HOME, HYKJICOTHIHOU
MOCJIEI0BATEIbHOCTH

I‘) OMpCACIICHUC YHUKAJIBHOCTH U CTCIICHU T'OMOJIOT'MH I'CHOB PAa3HbBIX OPraHu3MOB

7. AHTHCMBICJIOBbIE OJIMTOHYKJIEOTH/IbI MEPCIEKTUBHBI IJIsl JIeYeHUsI:
a) MH(PEKITMOHHBIX OAKTEPHAIBHBIX O0JIE3HEH

0) OHKOJIOTHUYECKHE 3a00JIEBaHUS

B) IPOTUBOTPUOKOBBIX 3a00JI€BaHUMA

T') HAaCJIeICTBEHHBIX MOHOTCHHBIX 3a00JIeBaHUI

1) BUPYCHBIX 3a00JIeBaHUI

JIMTEPATYPA JJIs1 IOATI'OTOBKH K 3AHSATHUIO ITIPEINNOJABATEJISIM:

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 BBICHIMX 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 Cubupckuii I'ocynapcTBeHHBIH MEIUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. @apmarneBTHUECKass OMOTEXHOJIOTHS: PYK. K TPAKT. 3aHATHAM: y4ueb. mocobue / C.H. Opexos ;
nox pexn. B.A. beikoBa, A.B. karnuuckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K MIPAKTHUECKUM 3aHITUSIM: y4eO. mocobue
/. 2-e u3n., nepepad. u gon. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlonoHUTEIHLHAS:

5. TepMUHOIOTUYECKUI CIIOBAPh 10 OMOTEXHOJIOTHH

6. buosiorust: yae6.nmocodue / I'.I'. YeOpimies ; — M. : TDOTAP-Menna, 2010. — 416 c.

7. MukpoOunosorusi, BUpyCOJIOTHsl | UMMYHOJIOTHSL: PYK. K J1a0. 3aHATUsAM: yued. mocodue / B.C.
CoomyakoBa; — M. : I'D0OTAP-Menua, 2012. — 320 c.

8. MukpoOuosorus: y4eOHUK Jisi cTyaeHToB (apmanetnyeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuuna», 2003. — 336 c.
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3ansaTue Ne 4,
TEMA 3AHATUS: «GMP, GLP u GCP B 0HoTexHoJiorum».

YUEBHASA HEJIb 3AHATHUSA: cTyneHThl AODKHBI M3YYHUTh 3KOJOTMYECKHUE OCHOBBI B
OMOTEXHOJIOIMH, acTIeKThl CI0Ib30BaHus NpaBwil GMP B GHOTEXHOJIOrHYEeCKOM ITPOU3BO/ICTBE.

SHAYUMOCTD: npoaykuusi OHOTEXHOJOTHYECKUX NPEANPHUATANA Ha BCEX dTamax — OT
UCCJIEIOBaHMSI U TAOOPATOPHBIX UCIIBITAHUNA JIO TPOU3BOJICTBA M YIIAKOBKM KOHEYHOTO MPOJIYKTa
— TpeOyeT CTpOrux mpaBui K KauecTBy, yncrore, 6ezonacunoctu JII1. IIpou3BoACTBO CTEPUIBHBIX
npemnapaToB ocodeHHo TouHO perynupyercs OCTom GMP «lIpaBuna nmpou3BoaCTBa M KOHTPOIIS
kagectBa JIC». [IpaBuna GMP o0s3arenbHbl Ui BeeX (papMaleBTHUECKUX TPEATPUSTHIA.

MNPOJOJIKUTEJIBHOCTD 3AHATHUS (B akaneMuyeckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHBIE MOMEHT 5 MHUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Omnpoc, nuckyccusi, pa300p CUTYallMOHHOM 3a7]a4M Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, 1ucKyccusi, CaMOCTOSATEIbHOE PEIICHNE CUTYallMOHHON 3a/1aun 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUSA 15 MUH.
. [lonBeneHue UTOroB 3aHATHS, 3aJaHUE K CIAEAYIOIIEMY 3aHITHIO 5 MUH.
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METOAUYECKHUE YKA3AHUSA K TIPOBEJAEHUIO 3AHATUSA:
KoHTpoJIbHBIE BOITPOCHL:

1. Cucrema GMP mipoun3sBoscTBa 1 KOHTpOIIst Kauectsa JIC.

2. O6mmas xapakrepuctuka npasui GLP u GCP.

TECTOBBIE 3AJTAHUA JIJIA BXOJASIIETO KOHTPOJISA 3HAHUM.

1. [Jdna cOpaxmBaHusi cy0cTpata mnpu NPOM3BOACTBE JTAaHOJAa Hejdecoo0pasHee
HCIO0JIb30BATh:

A) S. cerevisiae.

b) Zymomonas mobilis.

B) E. coli.

I') C. albicans.

2. ®epoMOHBI, BbI3bIBAIOIIME HEMEAJICHHbIE OBeAeHYecKHne I(PPeKThI:

A) pepoMoHBI — penu3epsl.

b) ¢pepomons! — npaiimepsi.

3. Muupenuii mnpoayuneHTra Iocje ero OTAeJCHHUS OT KYJbTYPAJIbHOH KHAKOCTH
npeacrasjsieT codoii:

A) )KUJKHE OTXOJIBI.
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b) TBepabIe OTXOBI.

B) razoo6pasHbie OTXO/IbI.

4. Kakue oCHOBHbIE BHIBI MUKPOOPTAHU3MOB MPUCYTCTBYIOT B «AKTHBHOM HJIE»:
A) pona Staphylococcus

b) poxa Pseudomonas

B) pona Streptococcus

I') poxa Bacterium

5. Ilpenapar «Phenobac» ucnoab3yor:

A) nns yTUiIM3auy yriieBoA0POI0B

b) st okucienus noaucaxapuion

B) i 0cBOOOXKIEHUS OT CHHTETUYECKUX JIETEPTEHTOB.

6. ®ynkumeii pepoMOHOB SIBJISIETCH:

a) aHTUMUKPOOHAasi aKTUBHOCTh

0) MPOTUBOBUPYCHASI aKTUBHOCTH

B) U3MEHEHUE MOBEJICHHS OPraHu3Ma CO CIeu(UIECKUM PelenTopoOM
') TEPMOPETYIUPYIOIIas aKTUBHOCTh

1) IPOTUBOOMYXOJIEBasi aKTUBHOCTb

7. 3HayeHHe aJJIOMOHOB KaK CHTHAJIbHO-KOMMYHMKATHBHBIX  BellecTB  JIJIsl
CeKpeTHPYIOIIEro OpraHu3ma:

a) aJanTaTUBHO BBITOAHOE

0) opraHruecKue MOIMyJIsIIUN

B) y3HAaBaHHE HA TEPPUTOPHUH

T') MIOJIOBbIE aTTPAKTAHTHI

8. 3HayeHne KpaiipoMOHOB B IpHUpoO/IeE:

a) aHTUMUKPOOHAs aKTUBHOCTh

0) perynsauus YUCIeHHOCTH MOMYIISINN

B) MpUBJIeYeHHUE 0COOEH cBOEro Buaa

') OTIyrMBaHHe 0co0el Ipyrux BUJIOB

PA3EOP CUTYAIIMOHHOM 3AJIAYUA HA 3AHSITUW.

3agava. [Ipasuna GMP - pykoBoasAIuil HOPMATUBHBIN TOKYMEHT MEXIyHApOJHOIO 3HAYCHMS,
KOTOPBIM JTOJKHBI 0053aTelNbHO NMPUHUMATh K CBEJIEHUIO KakK OTAEJbHbIE (PUPMBI, TaK U BCe
IPOM3BOJICTBO (papMalleBTUYECKUX IMpernaparoB B 1EJIOM. OJTO MpaBWwia OpraHu3allvd Hu
KOHTPOJISI MPOU3BOJICTBA, KOTOPBHIE COCTABJIAIOT €IUHYIO CHUCTEMY TpeOOBaHMIl K KadecTBY
BBIITYCKa€MOHM MNpOAYKIHUH. Bce mpou3BoacTBa, MHTEIPUPOBAHHBIE B MEKIYHAPOIAHBIM PBIHOK
JIC 1 MeguIMHCKUX IMpernapaToB, BBHITYCKAIOIIHE TOTOBbIE JIEKAPCTBEHHBIE (POPMBI U JTHOOYIO
HOPOAYKIMIO MEAMLMHCKOIO Ha3HAYeHMs, BKJIOYas CyOCTaHIUMM, 00s3aHbl padoTaTh MO ATUM
npaBuiaM. B To ke Bpems kaxnas crpana, npousBoasamas JIC, umeer cBoro ['ocyrapcTBEHHYIO
(dapMakorne Kak pyKOBOJSIIMNA JOKYMEHT NMPOBEPKU KauecTBa TOM WM MHOW METUIIMHCKOMN
npoaykuuu. [IpoBenute cpaBHUTENbHBIM aHanmu3: [ mpaBun GMP wu rocymapcTBEeHHBIX
dapmakornen ¢ mMO3UIMKA TpeOOBaHWUU I HSKCHOpTa (papmaneBTUYECKOM mnpoayKiuu; [
HEO0OXOIUMOCTH MPOBECHUS BaIHIallMU KaK JIF000ro apMaleBTUYeCKOro Npon3BOACTBA, Tak U
OMOTEXHOJOTMYECKOW MPOAYKIIMM B YacTHOCTH; [] MpaBHI MEXIYHApOJHOIO 3HAUYEHHUS IS
MOJTyYEHUs JOCTOBEPHBIX JAHHBIX O MPOBEIECHHBIX UCIBITAaHUAX U O6e3omacHoctu JIC.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAILIMOHHOM 3ATAYN.
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3AJTAYA. buocuntes JIC mmu BAB B ycnoBHsX NpoM3BOACTBA TpeOyeT CO3JaHUA
CTEPWJIBHBIX YCJIOBUH IMpPH MHOTIOCTaJUMHHOCTU Bcero mpouecca B menoM. [lpu stom ans
YCIICIIHOTO OCYIIECTBICHHUS OMOCHHTE3a HEOOXOIUMO HE JOMYCTUTh KOHTAMUHAIIUU IEJIEBOTO

IIPOIYKTA.
B ycnoBusix IOCTaBICHHOM 3a/1a4d YKaXKUTE:

—B YEM BbIPaKaeTCsl MHOTOCTaMMHOCTh OMOCHHTE3A;

—CcnocoObl PeAOTBPAILEHUsI KOHTAMUHALIMY LEIEBOI0 IPOAYKTA;
— CXEMY OUMCTKH BO3]lyXa, UCIOJIb3yEMYIO B IIpoliecce OMOCHHTE3A.

TECTOBBIE 3AJAHMSA JIJISI UTOIOBOI'O KOHTPOJISI 3SHAHUI.
1. B cocTaB aKTUBHOT0 HJIa BXOJST:

a) BUPYChI

0) 6akTepuodaru

B) OaKTepuu

I') CHHE-3€JIeHbIE BOJOPOCIIN

2. Ilpu ounMcTKE CTOKOB OMOTEXHOJOTHYECKUX MPOM3BOACTB NMPUMEHSIOT AKTHBHBIN HJI —
3TO:

a) MPUPOTHBIN KOMIUIEKC MUKPOOPTaHU3MOB

0) copOeHT

B) CMECh COPOEHTOB

I') CMECb MUKPOOPTI'aHU3MOB, MTOJTyYSHHBIX T€HHO-UH)XEHEPHBIMU METO/IaMHU

3. buoJsiornyeckasi 04MCTKA CTOYHBIX BOJl OCHOBAHA HA:

a) ciocoOOHOCTH MUKPOOPTraHU3MOB K MUHEpaJIN3allui OPraHUYEeCKUX BEILECTB
0) XMMHUYECKOM OKHUCJIEHUU OPraHMYECKUX BEIIECTB

B) CKUTAHUM OPraHUYECKHUX BEIECTB B TOKE KHCIOPOAA

I') OKMCJICHUM OPraHUYECKUX BELIECTB O] IeHCTBUEM XJIOpa

4. Anmapatbl, B KOTOPBIX OCYUIECTBJfAETCH IeCTPYKLUHMS OPraHWYecKUX 3arpsisHeHMit
CTOYHBIX BOJI, HA3BIBAETCS:

a) yCpeaHUTENH

0) OTCTOMHUKHU

B) a9POTEHKH

I') pereHepaTopsl

5. paBuaa GMP npeaycMaTpuBaT NpPOM3BOACTBO B OT/AEJbHBIX NOMEIIEHHAX M Ha
OT/AeJIbHOM 000PYA1OBAHMU:

a) ICHUIUJUIMHOB

0) aMHHOTJIMKO3U/I0B

B) TETPALIUKINHOB

') MaKpOJIUJIOB

) TIOJINEHOB

6. GLP pernramenTupyior:

a) 1abopaTopHbIe UCCIIEAOBAHUS

0) MIaHUPOBAHUE MIOMCKOBBIX padoT

B) HA0Op TECTOB MPH NPEAKIMHUYECKHUX UCTIBITAHUSIX

') METOJIbl MaTEMaTU4YEeCKOH 00pabOTKU JaHHBIX

1) IPOBE/ICHNE BATU AN
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7. Ilpu oOYHMCTKe NPOMBIILIEHHBIX CTOKOB B «4Yachl MNHK» NPUMEHSOT IMTAMMBI-
AeCTPYKTATOPBI:

a) NpUPOJIHBIE MUKPOOPTAaHU3MbI

0) MOCTOSTHHBIE KOMIIOHEHTBI aKTUBHOTO HJIa

B) CTaOMJIbHBIC TEHHO-HHKEHEPHBIE I TAMMBI

') He CTa0WJIbHBIC T€HHO-MHXCHEPHBIC IITAMMBI

JIMTEPATYPA JUIS ITIOATI'OTOBKU K 3AHATHUIO ITPENTIOJABATEJISAM:

OcHoBHas:

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

2. dapmareBTHYECKas OWOTEXHONOTHs: Yd4eOHOE MOCOOHWE i CTYACHTOB BBICIIMX Y.
3aBenenuil I[lpumen T.II., Yyvanun B.C., 3aiikos K.JI., Muxanesa JL.K., benosa JI.C. PocTos-
Ha-Jlony ®enukc Tomck MzmarensctBo HTJI Cubupckuit I'ocynapcTBeHHBIH MEIUIIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. ®apmanieBTUUECKas OMOTEXHOJOTHUA: PYK. K MPaKT. 3aHATHAM: yueb. mocobue / C.H. Opexos ;
noxa pen. B.A. beikoBa, A.B. karnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJICTBO K IIPAKTHYSCKHUM 3aHATHIM: y4eb. mocooue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JononHuTenpHas:

5. TepMuHoIOTHYECKUH CIIOBaph 110 OMOTEXHOJIOTUN

6. buonorus: yae6.nmocodbue / I'.I'. YeOpimieB ; — M. : IDOTAP-Meaua, 2010. — 416 c.

7. MukpoOuosiorusi, BApyCoJOrusl 1 MMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: yuel. nocobue / B.C.
CooituakoBa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

8. Mukpo6uomnorusi: ydeOHUK [UIsi cTyneHToB (apmaneBtudeckux BY3os / A.A. BopoOwseB u
ap.; — M.: «Meaununay, 2003. — 336 c.
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3anarue Ne 5.
TEMA 3AHSTUS: «IkoJ0oruuecKye acneKThbl OMOTEXHOJIOT .

YUYEBHASA HEJIb 3AHATUS: cTyneHThl JTOJDKHBI HU3YYUTh JKOJIOTHYECKHE OCHOBBI B
OMOTEXHOJIOTHU ¥ YTUIIU3AIHMIO0 OMOOTX0/I0B B OMOTEXHOJIOTHYECKOM TPOU3BOJICTBE.

SHAYNUMOCTD: broTexHOJOrHYECKOe MPOU3BOACTBO HE JIMIICHO MPOOIeM, OTHOCAILINXCS K
JMKBUAALUU U OYUCTKE 0TX0J0B. Bynymuii cnenuanuct noymken 3Hath npasmia GMP, a takxe
BJIa/IETh IPUEMAMHU YTUIIUN3ALUN OTXO/I0B.

MNPOJOJIKUTEJIBHOCTD 3AHATHUS (B akaneMuyeckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHBIE MOMEHT 5 MHUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Ompoc, auckyccus, pa30op CUTYallMOHHOM 3a7]aui Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, 1ucKyccusi, CaMOCTOSATEIbHOE PELIEHUE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUSA 15 MUH.
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. IlogBenenne UTOroB 3aHATUA, 3aJaHUC K CICAYIOIICMY 3aHATUIO 5 MuH.

METOAUYECKHUE YKA3AHUSA K TIPOBEJAEHUIO 3AHATUSA:
KoHTpoJIbHBIE BOITPOCHL:
1. Cucrema GMP mpou3sBojcTBa 1 KoHTpoIIs kKadecTra JIC.
2. O6mmas xapakrepuctuka npasui GLP u GCP.
3. DKOJIOTHYECKHE acTIeKThl OMOTEXHOJIOTHH
4. DKo10r0 — GUOXUMHUYECKUE B3aUMOJCHCTBUS B OPraHM3MEHHBIX COOOIIECTBAX.
5. buogerpaganusi TOKCMYECKMX COSAMHEHUH U yTHIIN3aLusl OMOMACCHI.
6. OCHOBHbIE CaHHMTApHBIE U D3KOJOrMYECKHe TpeOOBaHUS K OHOTEXHOJOTHYECKOMY
MIPOM3BOJICTRBY.

TECTOBBIE 3AJTAHUSI JIJISI BXOJISIIETO KOHTPOJISI 3HAHU.

1. [duas cOpaxuBanusi cyOcTparar mnpd TMPOM3BOACTBE 3JTAHOJA LejJdecoodpasHee
HCNO0JIb30BATH:

A) S. cerevisiae.

B) Zymomonas mobilis.

B) E. coli.

I') C. albicans.

2. ®epoMOHbBI, BbI3bIBAIOIIHE HEMENJIEHHbIE MOBeleHYecKue IPPeKThI:

A) GepoMOHBI — penn3ephl.
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b) dbepomons! — nmpaiimMepsl.

3. Muneauii mnpoayneHTa mocje ero OTAeJeHHs] OT KYJbTYPAJbHOH JKMIKOCTH
npeacrasJisieT co00¥:

A) KUAKUE OTXOBI.

b) TBepabie OTXOABI.

B) razoo0pasHbie OTXO/IbI.

4. Kakue ocHOBHbI€ BH/IbI MUKPOOPTaHU3MOB IPUCYTCTBYIOT B KAKTHUBHOM HJIe»:
A) ponxa Staphylococcus

b) poma Pseudomonas

B) pona Streptococcus

I') pona Bacterium

5. Ilpenapar «Phenobac» ucnoab3yor:

A) Wit yTUAM3alKuK YTI€BOJ0POIO0B

b) nns oxucnenus nonucaxapuaos

B) nns ocBOGOKIEHHS OT CHHTETUYECKUX JIETEPTeHTOB.

6. dynkumei GepoMOHOB SIBJISICTCH:

a) aHTUMUKPOOHAs aKTUBHOCTh

0) MPOTUBOBUPYCHAs! aKTUBHOCTD

B) U3MEHEHUE MMOBEICHHUS OPraHU3Ma CO CHeNU(PUIECKUM PEeenTOpOM
T') TEPMOPETYJIUPYIOIIasi aKTUBHOCTh

1) TPOTHBOOITYX0JIEBAsI aKTHBHOCTD

7. 3HaueHHMe AJJIOMOHOB KAaK CHTHAJbHO-KOMMYHUKATHBHBIX  BellleCTB /sl
CeKpPeTHPYIOLIEro OpraHu3Ma:

a) aJanTaTUBHO BHITOJIHOE

0) opraHryecKue MOMmyJsSIIHH

B) y3HAaBaHHE HA TEPPUTOPHUHU

T') [IOJIOBBIE aTTPAKTAHTHI

8. 3HayeHnne KpaiipoMOHOB B MpUpoO/IeE:

a) aHTUMUKpPOOHasi aKTUBHOCTb

0) perymsus YNCIACHHOCTH MOMYJISIIHI

B) NpHUBJIEYEHUE 0cO0€EH cBOEro BUa

I') OTIIyTUBaHHE 0COOEH APYrUX BUI0B

PA3EOP CUTYAIIMOHHOM 3AJIAYU HA 3AHSATUU.

3AIAYA. buocuntes JIC wim BAB B ycinoBusIX TpOU3BOJCTBa TPEOYET CO3/1aHUS CTEPUITBHBIX
YCIOBUH TP MHOTOCTaJUHHHOCTU BCEro mpouecca B nenoM. Ilpu stom st ycnemsoro
OCYIIIECTBJIEHUS] OMOCUHTE3a HEOOXOAUMO HE JTIOMYCTUTh KOHTAMUHALIUHU 1IEJIEBOTO POAYKTA.

B ycnoBusix noctaBieHHON 3a7a4u YKaKUTE:

—B YeM BbIpa)kaeTcs MHOTOCTaIMHHOCTh OMOCUHTE3A;

—CnocoObl MpeI0TBpaIlleH!s] KOHTAMUHAIIH L[EJIEBOTO MPOYKTa;

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

CAMOCTOSITEJBHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYW.

3agaua. [IpaBuna GMP - pykoBonsuinii HOpMAaTUBHBIN TOKYMEHT MEXIyHAPOJIHOTO 3HAUEHUS,
KOTOPBIN JOJDKHBI 0053aTENIbHO NMPUHUMATh K CBEACHUIO KaK OTJENbHBbIE (UPMBI, TaK U BCE
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MPOU3BOJICTBO (hapMAIIEBTHUECKUX TMPEMapaToB B IEJIOM. OJTO TMpaBWiIa OpraHU3alud U
KOHTPOJISI MPOU3BOJICTBA, KOTOPBIE COCTABIAIOT €IUHYIO CHUCTEMY TpeOOBaHHMIl K KadecTBY
BBIIIyCKaeMOl IpoAykuuu. Bce mpou3BoAcTBa, MHTEIPUPOBAHHBIE B MEXAYHApOAHBIA PBHIHOK
JIC 1 MegMIMHCKUX MpernapaToB, BBITYCKAIOIINE TOTOBBIE JIEKAPCTBEHHBIE (POPMBI U JTHOOYIO
IPOAYKIMIO MEAWLIMHCKOTO HAa3HAYCHMs, BKIIOYAsl CyOCTaHIMHM, 00s3aHBl paboTaTh MO ATUM
npaBuiaM. B To ke BpeMms kaxnaas crpana, npousBoasimas JIC, umeer cBoro ['ocyiapcTBEHHYIO
(dapmakorer Kak pyKOBOASIIUN JOKYMEHT MPOBEPKH KadyecTBA TOW WM WHOW MEIUIIMHCKOMN
npoaykuuu. [IpoBenute cpaBHUTENbHBIM aHanu3: [ npaBun GMP u rocymapcTBeHHBIX
dapmakornen ¢ mo3uIMKA TpeOOBaHWUU I SKCHopTa (papmaneBTHUECKO mpoxykuuu; [
HEO0OXOIUMMOCTH MPOBECHUS BaIHIalMU KaK JII000ro ¢apMalieBTUYeCKOro Npon3BOACTBA, TaK U
OMOTEXHOJIOIMYECKON NPOAYKLUHMH B YacTHOCTH; [] NpaBui MEXKIYHAapOJHOTO 3HAY€HUs IJis
MOJIyYEHUs JOCTOBEPHBIX JAHHBIX O MPOBEICHHBIX UCBITAaHUSIX U O6e3omacHoctu JIC.

TECTOBBIE 3AJAHMSA JIJISI UTOIOBOI'O KOHTPOJISI 3SHAHUI.
1. B cocTaB aKTUBHOT'0 HJIa BXOJST:

a) BUPYChI

0) 6akTepuodaru

B) OakTepuu

I') CUHE-3€JIeHbIe BOI0OPOCIIU

2. IIpn ounMcTKE CTOKOB OMOTEXHOJOTHYECKUX MPOM3BOACTB NMPUMEHSIOT AKTHBHBIN HJI —
3TO:

a) MPUPOJHBIN KOMIUIEKC MUKPOOPTaHU3MOB

0) copOeHT

B) CMECh COPOEHTOB

') CMECb MUKPOOPT'aHU3MOB, MTOJyYEHHBIX T€HHO-UH)XEHEPHBIMU METO/IaMHU

3. buoJsiornyeckasi 04YMCTKA CTOYHBIX BOJI OCHOBAHA HA:

a) ciocoOHOCTU MUKPOOPTraHU3MOB K MUHEpaJIN3allui OPraHUYEeCKHX BEILECTB
0) XMMHUYECKOM OKHCJIEHUU OPraHMYECKUX BEIIEeCTB

B) CKUTAaHUM OPTaHUYECKHUX BEIECTB B TOKE KMCIOPOAA

I') OKMCIICHUH OPraHUYeCKUX BELIECTB MO IEHCTBUEM XJIOpa

4. Anmapatbl, B KOTOPBIX OCYLIECTBJsIETCA IeCTPYKUHSA OPraHUYecKHX 3arpsi3HeHHi
CTOYHBIX BOJI, HA3bIBAETCS:

a) yCpeaHUTENH

0) OTCTOMHUKHU

B) a9POTEHKH

I') pereHepaTopsl

5. paBuaa GMP npeaycMaTpuBaT NpoM3BOACTBO B OT/AEJbHBIX NOMEIIEHMAX M Ha
OT/AeJIbHOM 000PYA1OBAHMU:

a) ICHUIUJUIMHOB

0) aMHHOTJIMKO3HI0B

B) TETPALMKINHOB

') MaKpOJIUJOB

1) TIOJTMEHOB

6. GLP periamenTupyior:

a) 1abopaTopHbIE UCCIEAOBAHUS

0) IIaHUPOBAHUE MOMCKOBBIX paboT

B) HA0Op TECTOB MPH NPEAKIMHUYECKUX UCTIBITAHUSIX
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T') METOJIbI MAaTEeMaTHIECKON 00paOOTKH TaHHBIX

1) IPOBEJICHUE BaTUJAIIUU

7. Ilpu OYHMCTKEe MNPOMBIILJIEHHBIX CTOKOB B «4achl NHK» NPUMEHSIIOT IITAMMBI-
JAeCTPYKTATOPBI:

a) MPUPOIHBIC MUKPOOPTaHU3MBI

0) MOCTOSIHHBIC KOMITOHEHTHI aKTUBHOTO HJla

B) CTaOMJIbHBIC TEHHO-HH)KEHEPHBIC I TaMMbI

T') He CTaOMJIbHBIC TEHHO-MH)KEHEPHBIC IITAMMBI

JIMTEPATYPA JJIS1 TIOATI'OTOBKH K 3AHSTHUIO ITIPENNOJABATEJISIM:

OcHoBHas:

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

2. @dapwmareBTHYECKass OMOTEXHOJOTHSA: YdeOHOe mocoOue i CTYJAEHTOB BBICIIUX Y4.
3aBeaenuil [lpumen T.II., Yywanun B.C., 3aiikoB K.JI., Muxanesa JIL.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck M3narensctBo HTJI Cubupckuii ['ocymapcTBeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. @apmarneBTHUeCKass OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: y4ueb. mocobue / C.H. Opexos ;
nox pen. B.A. beikoBa, A.B. katimHCcKkor0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmanieBTHUECKasi OMOTEXHOJOTHUS: PYKOBOJICTBO K MPAKTUYECKUM 3aHATUAM: yueO. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlonmoHUTEILHAS:

5. TepMUHOIOTHYECKUI CIOBAPh MO0 OMOTEXHOJIOTHH

6. buonorus: yae6.mocodbue / I'.I'. YeOpimieB ; — M. : ITDOTAP-Meaua, 2010. — 416 c.

7. MukpoOuosiorusi, BApyCoJOrusl 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: yuel. nocobue / B.C.
CooituakoBa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

8. MukpoOuonorus: y4eOHUK Jis cTyaeHToB (papmanetuueckux BY30B / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansaTue Ne6
TEMA 3AHATUSA: Moayas Ne 1 no temam:

«IIpeamer, 00bEKTHI M METO/IbI OMOTEXHOJIOTUWY», «BUOcHcTeMBbl, HcnoJib3yemblie B BT.
JAHK, PHK, cunte3 0eska. Ilonnyuenue pekomOunanTHbIX JIHK (reHnasi nuH:xenepus).
OO0masi xapakTepucTuka 6morexHosiorudeckoro npouecca. GMP, GLP u GCP B
OMOTEXHOJIOTUH. JKOJOTHYECKHEe ACTIEKThI OMOTEXHOJIOT M.

YUEBHASA HEJIb 3AHATUSA: 3akperuienne U cucTeMaru3alusi 3HaHUM y CTYAEHTOB IO
M3YYEHHBIM 32 MOJIYJIb TEMaM.

HPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyeckux 4acax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH ITPOBEJIEHUS 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHBIE MOMEHT 5 MHUH.
2. TecTOBBIIl KOHTPOJIb BXOJJHOTO YPOBHS 3HaHUA 15 MuH.
3. Omnpoc, nuckyccus, pa300p CUTYallMOHHOM 3a7jauu Ha 3aHSATUU 65 MUH.
4. IlepepbiB 10 MuH.
5. Onpoc, TUcKyccHsi, CAMOCTOSATEIbHOE PELICHIE CUTYallMOHHOM 3a/1a4u 65 MHH.
6. TecTOBBII KOHTPOJIb UCXOAHOTO YPOBHS 3HAHUS 15 MUH.
7. IlonBeneHne UTOTOB 3aHATHUSA, 3aJJaHHUE K CICAYIOUIEMY 3aHATHIO 5 MHH.

METOAUYECKHUE YKA3ZAHUSA K IPOBEAEHUIO 3AHATUA:
KoHTpoJIbHBIE BOITPOCHL:
1. ITonsTust GUOTEXHOJOTHUS, OMOOOBEKT, FIYKAPUOTHI, MPOKAPUOTHI, TEPMODUIIBI, ME30PHUILIBL,
NCUXPOHIIBI, 3yOaKTEpUH U apXe0OaKTepuu.
2. Uctopus pa3sutus bT.
3. Ces3b BT ¢ npyrumu Haykamu.
4. Dramnbl OMOTEXHOIOTUYECKOTO Mpoliecca.
5. CpaBHUTENbHAS XapAKTEPUCTHUKA U OCHOBHBIE OTINYMS IPOKAPUOT U IYKAPHOT.
6. Xapaxtepuctuka E. coli kak 6nooowext bT.
7. Xapaktepuctuka Saccharomyces cerevisiae kak 6moo0bexT bT.
8. Ilonstus JJHK, Tpanckpunuus, Tpancnsauus, Pennukanus, I'ensl, Ilynsc — anextpodopes,
HHK-pyrnpuntunr, [enatypanus, Penarypaums, ['enorun, ®denorturn, CalTbl, DK30HHBI,
Nutponsl, Crunaiicunr, AutukonoH, Kogon, OnepoH.
9. Cunre3 JIHK.
10. YHUBepcanbHble aMUHOKHUCIIOTHI.
11. JHK, PHK; tumsr PHK.
12. 'enernueckas nHGpOpMAIUsA, METO/IBI €€ MoyueHus, [ eHoM yenoBeka.
15. ®epMeHTBI PECTPUKITUH, TTA3MU/IbI, OakTepuodaru, 6aKMuIbI, KOCUMIBI, (ha3MUIBI.
16. Cranmuu OMOTEXHOJIOTHYECKOTO TIPoIIecca.
17. CocTaBbl NUTATEIBHBIX CPe ISl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
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18. [IpuroroBieHne NOCEBHOIO MaTepraia U KyJbTUBUPOBAHHE MUKPOOPTAHU3MOB.

19. OO6opynoBanue, UCTIOIb3yeMOE B OMOTEXHOJIOTUU: OHMOPEAKTOPHI, Y3-MOCUHBIC MAIIHHEI;
MamuHbel  HUCHOJIB3YEMBIE B MPOU3BOJACTBE HMHBEKIUOHHBIX JI® u HEKOTOpoe Apyroe
00opyI0BaHUeE.

20. MeTozp! OBbIIIEHHUS 3P HEKTUBHOCTH (PepMEHTAIHH.

21. MeToapl KOHTpOJsi OMOMAcChl MU KOJMYECTBA KJIETOK MPHU KYJIbTUBUPOBAHUH. AIOMNTO3 U
HEKpPO3.

22. Beizenenue npoyKToB OMOCHHTE3a U MOJIy4eHHE KOHEUHOTO KOMMEPYECKOTO MPOJIYKTa.

23. I'enetuka. ctopust pa3BuTHS.

24. I'enomuka. Llenu u 3a1a4v TCHOMHUKH.

25. Ilpoteomuka.

26. CBs13b IPOTEOMUKU U TCHOMUKHU.

27. CpaBHUTEIbHAS] TEHOMUKA.

28.CTpyKTypHas FeHOMHKA.

29. OyHKIHMOHATIbHAS TEHOMHUKA.

30. TapreTHbIN CKPUHUHT.

31. CekBeHUpPOBaHUE F€HOMA.

32. IIpOeKT «reHOM UeIoBEKay.

33. I'eHoTepanusl.

34. AHTHUCMBICIIOBBIE OJIUTOHYKJICOTHBI.

35. KondopmarmonHbie 00JIe3HU.

36. Cucrema GMP mpousBoacTtBa u koHtpons kadectBa JIC. OOmias xapakTepUCTHKA MPaBUII
GLP u GCP.

37. DKonoruyeckre acneKThl OMOTEXHOIOTHH

38. DKosoro — GMOXMMHUYECKHE B3aMOJICHCTBHUS B OPTaHU3MEHHBIX COOOIIECTBAX.

39. buonerpaaanusi TOKCHYECKUX COSIMHEHUN U YTHIN3alNUsg OMOMACCHI.

40. OcHOBHBIE CaHUTapHblE M OKOJOTMYECKHE TpeOOBaHUS K OHOTEXHOJIOTHYECKOMY
IIPOU3BO/ICTBY.

41. Ot rena 1o mnporotuna JjekapcrtBa. HoBele moaxoasl K pa3paboTke JEKapcTB B
MOCTTEHOMHYIO 3pYy.

42. Tlouck OuoMHILIEHEH Ui CO3/aHUS HOBBIX JIGKAPCTBEHHBIX CPEJICTB HA OCHOBE aHaIM3a
T€HOMHBIX JaHHBIX.

43. OCHOBHBIE KPUTEPHH CEICKIIMU MHUIIICHEH AJIs CO3/1aHUs aHTUMHUKPOOHBIX CPEICTB.

44. JxcriepuMEeHTaIbHBIE TEXHOJIOTHH BaTUAAINY TOTEHIUATBHBIX MUIIICHEH.

45. Ctparerusi moucKa COeTMHEHUIN — JTUEPOB.

46. luzaitn monexya. CTpyKTypHbI€ KpUTEPHH.

47. KoHcTpyupoBaHHE JIEKAPCTB HA OCHOBE M3BECTHOW CTPYKTYPbl MHIICHH (TEXHOJIOTHUS
SBDD).

3TAJIOHBI TECTOBBIX U KOHTPOJIBHBIX MOAYJbHBIX 3ATAHWUM:
TecToBbIEe MOTYJ/ILHBIE 32/IAHUS:

Bapmuanr 1

1. Uro npucyme m/o — E. coli

a) TpaMOTpHUIIaTeNbHAS MMaJI0YKa
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0) pasmep MeHee | MKM

B) HEMATOT€HHAas OaKkTepus

r) pazmep Ooinee 1 MKkM

1) IaTOreHHAasi OaKTepus

2. JybaKkTepuu HACEJISAIOT:

a) TIOYBY

0) 6osioTa

B) BOAY

') OKCAaHCKHE TITYOUHBI

1) TOpSIYUE KUCIIbIE HCTOUHUKHU

3. YcranoBuTe COOTBETCTBHE:

a) TepMoQuIIBI

0) me30QuTbI

B) TICUXPODHITBI

1) 45-90° C

2)-5-35°C

3)10-47°C

4. OTINYHUTEIbHBIC 0COOCHHOCTH JYKAPHOTHYECKOM KJICTKHU:
a) OonbIIHil pazmep

0) Hanuuue sapa

B) pUTH/IHAS KJICTOYHASI CTEHKA

') OTCYTCTBUE CYOKJIETOYHBIX OpPraHel

1) xpomocoMHuas JIHK B ruTomiazme

5. TUnM4YHBIE HATIPABJICHUS UCII0JIb30BAHUA MUKPOOPTAaHU3MOB — ICUXPOGUIIOB:
a) UICTOYHUKH T€HOB, KOJAUPYIOIINUX TEPMOJIA0MIIbHBIE BEIIECTBA
0) UICTOUHUKHU T€HOB, KOAUPYIOIINX TEPMOCTAOMIIbHBIE BEIIECTBA
B) YTHJIM3AIMs TOKCHYECKUX OTXO0B

T') IPOU3BOJICTBO CIIUPTA STUIOBOTO

1) IPOU3BOJICTBO OHoOrasza

6. YcranoB/ieHHe cTeNeHH 0JIM30CTH MO MOCJIe0BATEIbHOCTH HYKJI€0TH/I0B B FeHax,
MOJIy4YeHHBIX U3 PA3HbIX HCTOYHUKOB — 3TO:

a) TeHOMMKA CPaBHUTENbHAS;

0) reHOMHKa CTPYKTYpHas;

B) FTeHOMHKA (PYHKIIMOHAIbHASI.

7. YcraHoBJIeHHME TOJHONM M0CJIe10BATEeJIbHOCTH HYKJICOTHIHBIX Iap B reHe, XpoMocoMe —
ITO:

a) FeHOMUKa CpaBHUTEIIbHAS;

0) reHOMHUKa CTPYKTypHasi;

B) reHOMHKa (yHKI[MOHATIbHASI.

8. Onpenenenne pyHkumii 6ejka, KOAUPYEMOro KaKIbIM OT/eJbHBIM I'€HOM, U POJIH 3TOTI0
0esika B MeTa00/1M3Me — 3TO:

a) TeHOMMKA CPaBHUTEJIbHAS;

0) reHOMHKa CTPYKTYpHas;

B) reHOMHKA (yHKI[MOHATIbHASI.

9. CekBeHHpOBaHHE — ITO:
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a) onpeJeNieHne MocIeA0BaTeIbHOCTH HYKJICOTHIHBIX Tap;

0) orpeeneHue CylecTBeHHOCTH HYKJICOTHAHBIX Tap;

B) OTOOp ¥ MOMCK I'€HOB.

10. MexnyHapoaHblii npoekT «I'eHOM Ye10Beka) Obl1 3aBepIleH B:

a) 2003 rony;

6) 2000 rony;

B) 1993 rony.

11. BuopeakTopbl, Yepe3 KOTOpPbHIE AJs NepeMelINBAHUS COIEPKMMOIr0 MPONMYCKAOT
BO3/1yX Ha3bIBAKOTCSH:

a) SpauQTHBIE

0) 6apOOoTaXKHBIC KOJOHHBI

B) PEAKTOPHI C MEXaHUYECKUM TIepEMEITNBAaHUEM

12. llepemMemmmBanme KyJbTYPaJabHOI Cpeabl BMecTe ¢ KJIeTKAMH BOCXOISIIIMMHU MOTOKAMHU
B0O3/1yXa, PABHOMEPHO LHUPKYJIUPYS M0 BceMy 00beMy, OCYIIeCTBJIsIeTCH B:

a) 3paudTHHIE

0) 6apOOTaKHBIC KOJIOHHBI

B) PEaKTOPHI C MEXaHUYECKHUM MEePEMEIINBAHUEM

13. IIpouecc ¢pepMeHTALIIH KOHTPOJIHPYIOT 10:

a) pH

0) Temmeparype

B) KOHIIEHTPAIIMH PACTBOPEHHOTO BOJOPOIA

14. Onucanne mop¢o10ru4eckux, Pru3noJ0rH4ecKNX XapaKTepUCTHK NMUTATEIbHBIX Cpej,
yCJ10BHi BHIPAIIMBAHUSA M CPOKA XPAHEHUS U3JI0KEHbI B:

a) ['® 12 uznanus

0) macnopTe Ha MITaMM KYJIbTYPbI

B) CIIPAaBOYHON M Hay4yHOU AuUTEparype

15. Pe:kuM xpaHeHHsl KYJbTYP — IPOAYLIEHTOB MPEAIOJIAraeT:

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

0) Mo UIBLHOE BHICYIITUBAHNE

B) KOHCEpBUPOBAHNE

16. Buosornyeckasi 0O4MCTKA CTOYHBIX BOJ OCHOBAHA Ha:

a) cnocoOHOCTH MUKPOOPTraHU3MOB K MUHEpaJIN3allii OPraHUYEeCKHX BEILECTB

0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BELLECTB

B) CKUTaHUH OPTaHUYECKHUX BEIIECTB B TOKE KUCIOPOIa

') OKHUCJIEHUH OpraHMYeCKUX BEIIECTB MO/ JeHCTBUEM XJI0pa

17. Coraacuo CCP B 0083aHHOCTH I THYECKHX KOMHTETOB BXOIAT:

a) KOHTPOJIb 32 CAHUTAPHBIM COCTOSTHUEM JIe4eOHO-TIPOPHIAKTUYECKUX YUPEKICHUN

0) 3amuTa nmpaB OOJBHBIX, HA KOTOPBIX MCTBITHIBAIOTCS HOBBIE JIEKAPCTBEHHBIE MpenapaThl
B) YTBEP)K/IEHUE Ha3HAYaEMbIX PEKUMOB JICUCHUS

I') KOHTPOJIb 32 COOJI0IEHUEM BHYTPEHHETO PACHOpsiiKa

18. 3HayeHue KpaiipoMOHOB B Ipupoje:

a) aHTUMUKPOOHAsI aKTUBHOCTh

0) perymnsius YNCIACHHOCTH TOMYIISIIHI

B) NpHUBJIEYECHUE 0COOEH CBOETo BUa

T') OTITyTUBaHUE 0COOEH APYTUX BHUIOB

19. ImpekTopoM (rJ1aBHBIM HH:KeHepOM) (apManeBTHYECKOI0 NPEeINPUATHS J0JIKEH
SIBJIATHCS corJiacHo TpeboBanusim GMP:
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a) UHXKEHEP-IKOHOMHUCT
0) ropucT

B) IPOBU30D

') Bpau

Bapuanr 2

1. Hauyaso nocJjienacTepoBCKOro nNepuoAa B pa3BUTHHM OMOTEXHOJIOTHH OTHOCST K:
a) 1941 r.

0) 1866 T.

B) 1975 .

r) 1982 1.

2. OTKpbLI MUKPOOPTraHU3MbI U BBeJI IOHATHE 0M000BEKTA:

a) JI. Yorcon

0) ®. Kpux

B) ®@. Cenrep

r) JI. [Tactep

3. Ileprox aHTHOMOTHKOB B PAa3BUTUM OMOTEXHOJOTMH OTHOCUTCS K:
a) 1866-1940 rr.

0) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

4. CTpykTypy 0e/iKa HHCYJIMHA YCTAHOBUJI:

a) JI. Yorcon

0) ®. Kpux

B) ®@. Cenrep

r) JI. ITacrep

5. Paspaborka TexHosornu pexomOMHaHTHbIX JIHK oTHOcHTCH K mepuoxy pasBuTHs
OMOTEXHOJIOTHH:

a) aHTUOMOTUKOB

0) ToTacTEpOBCKOMY

B) TIOCJIETIACTEPOBCKOMY

I) ynpaBisieMoro OMOCHHTE3a

6. Me:xxayHapoaHblii mpoekT «I'eHoM Ye10BeKa» yTBepiK/ieH B:

a) 1953 r.

6) 1972 r.

B) 1963 r.

r) 1990 r.

1) 2005 .

7. Heanbio npoekta «I'eHOM 4Ye10BeKa) SIBJISIETCH:

a) ycranoBieHue ctpykrypsl JJHK

0) pa3paboTka TexHosorun pekoMOnHanTHBIX JJHK

B) MOJIHOE CEKBEHUPOBAHHE F€HOMA YEJIOBEKA

T') UASHTUUKAIUS U KIOHUPOBAaHUE TEHOB HACIEACTBEHHBIX 3a00JIeBaHUN
1) KIOHHPOBaHHUE YeloBeKa

8. Bo3HMKHOBeHHE FT€eHOMHKH KaK Hﬂy'-lHOfl AUCHHUIIJIMHBI CTAJI0 BO3MOXKHBIM IIOCJI€:
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a) ycraHoBieHus cTpyktypsl JJHK

0) co3/iaHMs KOHIEIIUN T'eHA

B) nudepeHuanuu peryIsiTOpPHbIX U CTPYKTYPHBIX YU4AaCTKOB T'eHa

T') OJIHOTO CEKBEHUPOBAHUS T€HOMA y Psijia OpraHU3MOB

1) TOJITBEPKACHUS KOHLENIUU 0 ABoHON criupanu JJHK

9. B kauecTBe OCHOBHOI'0 METO/a TEHOMUKH MCIOJIb3YIOT:

a) MUKPOCKOIIHIO

0) ra30)KUIKOCTHYIO XpoMaTorpaduro

B) IBYXMEpPHBIH 351eKTpodopes

') CEKBEHUpPOBaHUE

1) CIIEKTPaJIbHBIN aHAN3

10. IIpoTeoMuKa XxapaKkTepu3yeT COCTOSIHME MUKPOOHOT0 MATOTeHA TO0:

a) pepMeHTAaTHBHOW aKTUBHOCTH

0) CKOpOCTH pocTa

B) DKCIIPECCUU OTIEIIbHBIX OEJIKOB

') HaXOXKICHHUIO HA KOHKPETHOW CTaJiuK POCTOBOTO LIMKJIA

1) METaboIN3MYy

11. YuacTok pa3jiejieHHs KYJbTYPAJbHOH KHIKOCTH KaK 3JIeMEHT OHOTEXHOJOTHYeCKO
CHCTEMbI OTHOCUTCS K CTYNIeHH HePapXuM:

a) rnepBoi

0) BTOpOI

B) TPEThEH

T') YeTBEPTOM

12. TexHoJsioru4eckuii BO31yX JJis1 OMOTEXHOJIOTHY€CKOr0 NPOU3BOICTBA CTEPUIIN3YIOT:
a) Y-o01yyeHuem

0) HarpeBaHuEM

B) GUIBTPOBAHUEM

') paguaiyen B MaJibIX J103aX

1) aHTUOMOTUYECKUMHU BEIIECTBAMU

13. ®oToadpToTPOPBI — OPraHU3MBbI, KOTOPHIE JAJ POCTA H PA3BUTHS:

a) Hy’Kal0Tcs B pakTopax pocra

0) UCMIONIB3YIOT AUOKCH]I YTJIEpOo/ia U MHUHEpATbHbBIE BEIIECTBA

B) HCIOJB3YIOT OPraHUYECKUE BEIIeCTBA

T') UCIIOJIb3YIOT PHEPTHIO OKUCIIEHUSI HEOPTAaHUYECKUX BEIECTB

14. lonaTop — 310 OMOJIOTHYECKH I 00bBEKT:

a) ¢pepmeHT-OnoKaTanu3aTop mpoiecca ouorpanchopmaiuu

0) MOCTABIISAIONMINI MaTepUa JUIsl PoIlecca MPOU3BOACTBA JICKAPCTBCHHBIX CPEJICTB
B) MOCTABJISIONIMN MaTEpHa I Tpollecca MPOU3BO/ICTBA JIGKAPCTBEHHBIX CPEACTB 0€3 yiepoa
JUTSL CBOEH JKU3HENEATEeIbHOCTH

I) TIOCTaBISIONIMN MaTepuan JUisi Tpolecca MPOU3BOJCTBA JIEKAPCTBEHHBIX CPEICTB C
MpeKpalieHNueM JaTbHEeHIIeH )KU3He1eITeTbHOCTH

15. XeMomTOTPO(dBI — OPraHu3Mbl, KOTOPbIE IJIsl POCTA U AbIXaHHS:

a) Hy»KJarTcs B pakTopax pocta

0) UCTIONB3YIOT OPTaHUYECKHE BEIIECTBA

B) HCIIOJIB3YIOT SHEPTHUIO OKHUCIICHHSI HEOPTaHUYIECKHX BEIICCTB
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T') HCTIOJB3YIOT SHEPTHIO CBETA

16. Muneauii mNpPoOAyUEHTAa IMOCJHe €ro OTAeJeHHs OT KYJbTYPAJbHOH KHIKOCTH
npeacrasJisieT co00¥:

a) JKUJKUE OTXO/IBL.

0) TBEep/IbIe OTXO/IBI.

B) Ta3000pa3HbIE OTXO/IbI.

17. GLP periameHTHPYIOT:

a) J1abopaTOpHBIC UCCIICAOBAHUS

0) IIaHUPOBAHUE MIOUCKOBBIX padoOT

B) HAOOp TECTOB MPH NPEAKIMHUYECKUX UCTIBITAHUIX

') METOJIbIl MATEMaTHIECKOM 00paObOTKH JTaHHBIX

1) IPOBEICHNE BaIHIalluU

18. 3HauyeHue a/UVIOMOHOB KAK CHTHAJbHO-KOMMYHHKATHBHBIX BeNIeCTB Al
CeKpeTHPYILIEro OpraHu3Ma:

a) aJanTaTUBHO BHITOJTHOE

0) opraHMYeCcKHUe MOIMYJISAIUN

B) Y3HAaBaHHE HA TEPPUTOPUU

T') MIOJIOBbIE aTTPAKTAHTHI

19. IIpaBuna GMP npenycMaTpuBaOT NMPOU3BOACTBO B OTJEJbHBIX NMOMEIIEHUSAX M HA
OTAEJBbHOM 000PY/1I0BAHNH:

a) ICHUIUJUIMHOB

0) aMHHOTJIMKO3H/IOB

B) TETPALIMKINHOB

') MAaKpOJIUIOB

) TIOJIUEHOB

Bapuanr 3

1. Moay4yenune XJiefoNMeKAPHBIX W NHUBHBIX JAPOkKIKell OTHOCUTCH K TMEPHOAY Pa3BUTHA
OMOTEeXHOJIOTHH:

a) JI0MacTePOBCKOMY

0) mocenacTepoBCKOMY

B) aHTUOMOTHUKOB

I') yIIpaBJisieMOro OMOCHHTE3a

J1) HOBOM M HOBEHIIeH OMOTEXHOJIOTHI

2. IIpou3BOACTBO ITAHOJIA OTHOCUTCS K NMEPUOIY PAa3BUTHS OMOTEXHOJIOTHH:

a) I0MacTePOBCKOMY

0) mocaenacTepoOBCKOMY

B) aHTUOMOTHUKOB

I') yIIpaBJisieMOro GMOCHHTE3a

J1) HOBOM M HOBEHIeH OMOTEXHOJIOTHI

3. Ilepnoa pa3BuTHA NPOM3BOACTBA BHTAMHHOB OTHOCHTCH K NepUOIY Pa3BHTHS
OMOTEeXHOJIOTHH:

a) JI0NacTePOBCKOMY

0) mocaenacTepOBCKOMY

B) HOBOM M HOBeHIIe OMOTEXHOJIOTUU

T) ynpaBisieMoro OMOCHHTE3a

4. Tlony4eHne BUPYCHBIX BAKIIMH OTHOCHTCS K MEPUOY Pa3BUTHSI OMOTEXHOJIOTHHM:
a) 10MacTEPOBCKOMY
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0) mocaenacTepoOBCKOMY

B) aHTUOMOTHUKOB

T') yIIpaBIIsieMOro OMOCHHTE3a

1) HOBOU M HOBEHIIIeH OMOTEXHOIOTHH

5. llepBasi pekomOnHanTHasa JHK nony4yena:

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

6. B xayecTBe OCHOBHOI0 MeTO/1a IPOTEOMHKH MCIOJIb3YIOT:

a) MUKPOCKOIIHIO

0) Ta30)KMIKOCTHYIO XpOMAaTorpaduio

B) JIBYXMEPHBIH 31eKTpodopes

I') PaJMOU30TOIIHBIN aHAIN3

1) CHEKTpaJIbHbIM aHAIN3

7. HanpaB/ieHue TeHOMHKH, HENOCPeCTBEHHO CBSI3AHHOE C IIPOTEOMMKOI:
a) CTPYKTypHas

0) cpaBHUTENbHAS

B) pyHKIIMOHATBHAS

r) hopmanbHas

8. Lle1b10 CTPYKTYPHOI reHOMHMKH SIBJISIETCS:

a) YCTAHOBJICHHE CBSI3U MEKAY T€HOMOM U METa00IM3MOM

0) orpeiesieHUe CYyILIECTBEHHOCTH OT/EJIbHBIX [€HOB

B) MJEHTU(UKALUSA T'€HOB IO MOJIEKYJISIPHONH Macce, KOJUYECTBY B I'€HOME, HYKICOTHUIHOMN
[0CJIE10BATEIbHOCTH

I') OllpeieIeHne YHUKAIBHOCTU M CTENIEHN TOMOJIOIMH T€HOB pa3HbIX OpPraHu3MOB
9. llenb10 cpaBHUTEILHON T€HOMHKH SABJISIETCH:

a) YCTaHOBJICHHE CBSI3U MEX]ly T€HOMOM M METa00JIM3MOM

0) ompeeNieHne CyIECTBEHHOCTH OTJEIHHBIX T€HOB

B) UACHTHU(]UKAIMS T€HOB IO MOJIEKYJISPHOM Macce, KOJUYECTBY B TI'€HOME, HYKJIEOTHJIHOM
MOCJIE0BATENBHOCTH

I') OlpeieIeHne YHUKAIBHOCTU M CTENIEHN TOMOJIOTMH T€HOB pa3HbIX OpPraHu3MOB
10. AHTHCMBIC/I0BBIE OJIMTOHYKJICOTH/AbI NEPCNEKTHBHBI J1JIs1 JICYCHHUS:

a) HH(PEKIMOHHBIX OaKTepUalbHbIX O0Je3Hel

0) OHKOJIOTUYECKHE 3a00IEBAHUS

B) IPOTUBOTPUOKOBBIX 3a00JI€BaHU

T') HACJIEJICTBEHHBIX MOHOTE€HHBIX 3a00JIeBaHUM

1) BUPYCHBIX 3a00JIeBaHUM

11. IIpenmyIecTBO KJICTOYHOH MH/KCHEPHH Nepe/l CKPeIUBAHUEM

a) HampaBJeHHbIEe KOMOWHAIIMH T€HOB

0) ObICTpast ceneKIMs HOBBIX BApPUAHTOB

B) NPEOI0JICHNE BUIOBBIX U POIOBBIX 0apbepoB

I') MyTallMOHHbIE N3MEHEHUS FeHOMa

12. OcHOBHBIE METO/IbI COBEPIICHCTBOBAHUA 0M000bEKTA B COBPEMEHHOI OMOTEXHOJIOTHH:
a) UHIYLIUPOBAHHBIN MyTareHes
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0) cenmekus

B) TCHHAs! UHKEHEPHS

') UHTpalyKLUs pacTeHUI

13. CKpHHHHT JIEKAPCTBEHHBIX CPEICTB:

a) COBEPILICHCTBOBAHUE IyTEM XUMUYECKOU TpaHchopmamu

0) coBepIICHCTBOBaHUE ITyTeM OHOTpaHChOpMaIu

B) MOUCK U 0TOOp («IIpOCEUBaHUE») IPUPOJIHBIX CTPYKTYP

T') MOJHBIA XUMUYECKUH CUHTE3

1) U3MEHEHHE MTPOCTPAHCTBEHHOI KOH(PUTypalluu IPUPOTHBIX CTPYKTYP

14. Posib MHAYKTOPA MOTYT BBINOJIHATH:

a) cyocTparsl

0) KOHEYHBbIN IPOAYKT PEAKLIUU

B) TICPBUYHBIC METAOOIHUTHI

') BTOPUYHBIE METaOOIHUTHI

15. Oneparop — 370:

a) HaYaJIbHBII Y4acTOK TPAHCKPUIITOHA

0) cTapToBasi TOUKa TPAHCKPUIILIUU

B) HauaJIbHBIN yYaCTOK SK30HA

r) yuacrok JIHK, cBs3pIBaOmMil OENKU-PETYISTOPH TPAHCKPHUIIIIMK B MPOKAPUOTUYECKOU
KJIETKE

1) yuactok JIHK, cBsa3bIBaromnii OenKu-peryisiTopbl TPAHCKPUIIIIUKI B DYKAPUOTHUECKON KIIETKE
16. Kakue ocHOBHBbIE BHAbl MUKPOOPTaHNU3MOB NPUCYTCTBYIOT B K<AKTUBHOM WJI€»:
a) poxa Staphylococcus

0) poma Pseudomonas

B) poaa Streptococcus

r) poma Bacterium

17. MlpaBuna GMP npeaycmMaTpuBaOT NPOU3BOACTBO B OTJAEJbHBIX NMOMEIIEHUSIX M HA
OT/AeJIbHOM 000PYA1OBAHMU:

a) ICHUIUJUIMHOB

0) aMHHOTJIMKO3HJIOB

B) TETPALIUKINHOB

I') MaKpOJIUJIOB

1) TIOJIMEHOB

18. buogornueckast 0OUNCTKA CTOYHBIX BOJ OCHOBAHA HA:

a) ClIOCOOHOCTH MHUKPOOPTaHU3MOB K MHUHEPATU3AIMH OPTAaHUYECKUX BEIIECTB
0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BEIECTB

B) COKUTaHHH OPTAaHUYECKUX BEIIECTB B TOKE KUCIOPOIa

T') OKUCJICHUH OpPraHMYeCKHUX BEIIECTB MO/ JEHCTBHEM XJI0pa

19. GLP periameHTHPYIOT:

a) 1abopaTopHbIE UCCIIEA0BAHUS

0) MIaHUpPOBaHUE TTOMCKOBBIX PadoOT

B) HAOOp TECTOB MPH MPEAKTHHUYECKUX HCTIBITAHUSIX

') METOJIbl MaTeMaTH4YEeCKO 00pabOTKU JaHHBIX

1) IPOBE/ICHNE BT IAIIUU

JIMTEPATYPA JJIs1 HOATI'OTOBKH K 3AHATHUIO ITIPENNOJABATEJISIM:
OcHOBHAA:
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1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Akanemusi», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKass OWOTEXHOJOTHs: Yd4eOHOE MMOCOOMe Ui CTYISHTOB BBICIIMX V4.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-/lony ®enukc Tomck M3nmatensctBo HTJI Cubupckuii ['ocynapcTBEHHBIH MeIUIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. ®apMmanieBTHUECKass OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATUAM: yueo. mocooue / C.H. Opexos ;
noxa pexn. B.A. beikoBa, A.B. katnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHUECKas OMOTEXHOJIOTHS: PYKOBOJCTBO K MPAKTHUECKUM 3aHATHUSIM: y4eb. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

5. TepMuHoIOTHYECKUH CIIOBAph 110 OMOTEXHOJIOTUN

6. buonorus: yae6.mocodue / I'.I'. YeObimies ; — M. : TDOTAP-Menua, 2010. — 416 c.

7. MukpoOHOIOTHs, BUPYCOJOTHUS 1 UMMYHOJIOTHS: PYK. K JIa0. 3aHATHAM: yueb. mocooue / B.C.
CooituakoBa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

8. Mukpob6uomnorusi: yueOHUK Uit cTyneHToB (hapmaneBtuuecknx BY3oB / A.A. BopoObeB u
Ip.; — M.: «Meaununa», 2003. — 336 c.
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3ansarue Ne 7.
TEMA 3AHATUSA: «UmmyHoOnoTexHOM0THA. Bakuunbl. CoiBOpoTKH. LINTOKMHBI».

YUYEBHAS HEJIb 3AHATUS: cTryaeHThl JOJDKHBI M3YYUTh OCHOBBI MOJYYEHUS BaKIUH,
IIUTOKUHOB, HHTEephepoHoB u ap. JIII, ucronb3yemsIx 1is JieueHUsT MHPEKIIMOHHBIX ITPEenapaToB
1 UMMYHOI€(PUITUTHBIX COCTOSTHHUH.

3HAYUMOCTD: npoGnemMsl JiedeHuss U NPOPUIAKTHKH HH(PEKIMOHHBIX 3a00JIeBaHUI B
HACTOsIIEe BpEeMs HE YTPATHIIU CBOCH aKTyallbHOCTH. BakIMHbI, TUTOKUHBL, THTEPPEPOHBI U JP.
JIC 3aHMMAIOT JUIMPYIOIIEEe MECTO B JICUCHUH U MPOQUIAKTUKYA HH(PEKIMOHHBIX 3a00IeBaHU.
B cBsi3u ¢ uem, Oyaynmii cenuaIicT JOJDKEH 3HaTh OnoTexHonoruto ganusix JIC.

MHNPOJOJIKUTEJBHOCTD 3AHATHUS (B akaneMuueckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOVKET YYEBHOTI'O BPEMEHMU:
1. Opranu3aiOHHBIE MOMEHT 5 MHUH.
. TecTOBbIIl KOHTPOJIb BXOJHOTO YPOBHS 3HaHUS 15 MUH.
. Ompoc, nuckyccusi, pa30op CUTYallMOHHOM 3a7]aud Ha 3aHSATHH 65 MUH.
. IlepepbiB 10 MuH.
. Ompoc, IUCKyCcCHsi, CAMOCTOSTEILHOE PEIICHUE CUTYAI[MOHHOM 3a/1a4u 65 MUH.
. TecToBBII KOHTPOJIb UCXOAHOTO YPOBHS 3HAHUS 15 MUH.

N O AW

. IlogBenenue UTOroB 3aHATHUA, 3aJaHUC K CICAYIOUIEMY 3aHATHIO 5 muH.

METOANYECKUE YKA3AHUA K IIPOBEJAEHUIO 3AHATHUSA:
KoHTpoJIbHBIE BOITPOCHL:
1. Bupycsl, ux ctpoeHnue. Pennukanus BUpycoB.
2. IToaxomsl k pa3paboTKe BaKIIMH ¢ OMOILBIO TEXHOJIOTHH pekoMOnHaHTHBIX JTHK.
3. JHK — Bakiuusl. [IpuHUIMNbBI UX 1€WCTBHS.
4. IIpoTuBOreprneTUYECKUE U IPOTUBOCATIEMOHEIIE3HBIE BAKLIUHBI.
5. lurokunsl. MaTepdeponsl. Tunet UOH yenoseka. Knaccugukarus, xapakTepucTika Kakaon
rpynnsl. MeTosbl MOJy4YeHHUs] pa3iIMuHbIX MHTEPPEpOHOB, KpaTKas XapaKTepUCTHKa KaxJ0ro
METOJA.
6. [Tonyuyenue k/IHK u3 NOH.
7. IHTEpJIeKUHBI.

8. IIpenaparsr UPH yenoeka.
9. KakoBbI 0COOEHHOCTH TTOJTY4EHHUSI CBIBOPOTOK?

TECTOBBIE 3AJAHUA JIJISA BXOJASIIETO KOHTPOJISA 3HAHUM:
1. IlpumeHeHHe Ye10BeYECKHX MPOTHBOBHMPYCHBIX BAKIUH OTPAHMYEHO:
a) HEBO3MOKHOCTBIO KYJIbTUBUPOBAHUS BCEX MAaTOT€HHBIX MUKPOOPTaHU3MOB
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0) MOTeHLIMaJIbHON OMACHOCTHIO B pPa0OTE C MATOT€HHBIMU MUKPOOPTraHU3MaMH U BUPYCAMHU

B) BO3MOXKHOCTBIO aTTEHYHPOBAHHBIX IITAMMOB K HICXOJHOMY BUPYJIECHTHOMY IITAMMY

') BBICOKOW CTOMMOCTBIO ITPOU3BOJICTBA TPAJAUIIMOHHBIX BaKIIMH

2. Cy0beqeHN4YHbIe BAKIIUHBI - 3TO:

a) BaKLIMHBI IPOTHB OJHOTO BO30YIUTEIS

0) reHeTUYECKU MO (DULIMPOBAHHBIN MATOT€HHBIN MUKPOOPTaHU3M

B) HEMAaTOT€HHbIE MHUKPOOPTaHW3Mbl C KIOHHPOBAaHHBIM T€HOM, KOJUPYIOIIMM aHTUTCHHbBIE
JE€TePMUHAHTBI TATOTEHHOT'O OpraHu3Ma

3. HenocraTkm cyObeeHUYHBIX BAKIUH:

a) HU3Kasg 3PPEKTUBHOCTD

0) BBICOKAsI CTOUMOCTh

B) PUCK M3MEHEHUs KOH(popMariu Oenka (aHTUTEHHBIX CBOICTB)

T') CITIOCOOHOCTH MPOSBIISATH BUPYJICHTHOCTD

4. IlepopaJjibHble BAKIMHBI, CO3IaHHbIE METO/I0M IBOMHOM JeJIeluu, ITO:

a) MEpPTBBIE BAKIIMHBI, MPOILEIINE JBOMHYIO CTEPUITU3AIIUIO

0) ’kKMBBIC BaKUMHBI HA OCHOBE MAaTOTEHHBIX OaKTEepHil ¢ yJaJleHHBIMH W3 T€HOMa O0JIacTsIMH,
OTBEUAIOLIMMU 32 HE3aBUCUMBIC KU3HEHHO BaXKHbIE (DYHKIIUU

B) JKMBBIC BAaKIIMHBI HA OCHOBE NMATOTCHHBIX OAKTEpHil C YJAaJICHHBIMH U3 T€HOMa OOJIACTSIMU,
OTBEYAIOLIMMU 32 BUPYJIEHTHOCTh

5. boabmue koanyecrsa UPH noayuyaror us:

a) LIECTUIHEBHBIX OJTHOCIOMHBIX KYJIbTYpP KJIETOK KYpUHOTO 3MOpHOHA

0) KyIbTUBUPYEMBIX JIEHKOIIUTOB KPOBHU YEJIOBEKA, 3apaKCHHBIX OIpe/IeJICHHBIM BUIOM BUpYcCa
B) T€HHO-UHXEHEPHBIM ITyTEM

6. Ilepuox moJsiyyeHHsl BHPYCHBIX BAKIMH OTHOCHUTCS K T€PHOAY Pa3BUTHA
OMOTEeXHOJIOTHH:

a) IpIacTepoOBCKOMY

0) mocaenacTepoOBCKOMY

B) YIIpaBJISIEMOr0 OMOCUHTE3a

I') aHTUOMOTUKOB

1) HOBO 1 HOBeilIIel OMOTEXHOIOTHH

7. 1o mpoucxoKIeHNI0 HMMYHOCTUMYJIITOPHI MOAPA3/IeJIAIOT HA:

a) DK30TEeHHBIC

0) XUMHYECKHE

B) OMOCHUHTETUYECKHE

T') 9KCTPaKIMOHHbIE

8. JH/10reHHbIe MMMYHOCTUMYJIITOPBI CHHTE3UPYIOTCSH:

a) KJIETKaMH MUKPOOPIaHU3MOB

0) ¢ TOMOIIbIO XUMUYECKUX PEaKuil

B) KJIETKaMH MaKpOOpraHu3Ma

T') MOJIOBBIMH KJIETKAMH

PA3EOP CUTYAIIMOHHOM 3AJTAUU HA 3AHSITHUMH.

3agaya. IMMyHOOHOTEXHOJIOTUSI BHOCUT BECOMBIN BKJIaA B coznanue JIC, mpodunaktuyeckux u
JTUArHOCTHYECKUX MnpenaparoB. OJHAKO HE Yy BCeX JIOAEH M He BCerja MMMYyHHas cucrema
o0ecrieunBaeT 3allUTy OpPraHW3Ma OT Pa3IMUHBIX MHKPOOHBIX U BUPYCHBIX HHpekiuil. OHa
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MOKET OBbITh Hea/leKBaTHA BHEIIHUM YCJIOBUSM, U WHOTJa TpeOyeTcs MOMOIb B YCHJICHUU
UMMYHHOTO oTBeTa. [Ipy aHanu3e TaHHOM CUTyaLuH:

» COIOCTaBbTE BUJBI M LIEIM UMMYHHU3AIMH C KiIacCH(UKalMeld BaKIMH [0 Coco0aM uX
MOJy4YEHHUsI U IPUMEHEHHIO;

» CBSOKHTE araKylllHe areHThl (KCEHOOMOTHMKH) C OTBETHOM peakiued OpraHusMa,
UCIIONIB3YSl  TOHSTHS  «AHTUTEH», «AHTUTENO», «AHTUTCHHBIE JETEPMUHAHTBI»
(«AIIUTOMBI»), «TaNTCHBIY;

» TPOKOMMEHTHPYHTE MPOSBICHUE MMMYHHOT'O OTBETA U CIIOCOOBI €0 YCUJICHHUS.

CATOCTOSATEJIbHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJTAUMN.

3agaya. [IpoananusupyiiTe onucaHue TEXHOJIOTMYECKOI0 IIpoLecca 10 CIEAYIONIEH CXeME:
Ha3BaHWE UMMYHOTPOIIHOTO JIEKAPCTBEHHOI'O CPEJICTBA;

KJIacC U IpyIIa NpenaparoB, K KOTOPbIM OTHOCUTCS JaHHOE CPEJCTBO;

JIOCTOMHCTBA U HEJOCTATKU JAHHOT'O UMMYHOTPOITHOTO CPEJICTBA;

OCHOBHBIE STalbl MOIYyUYCHUS;

MOKa3aTeNH KauecTBa;

YCIIOBUSI XpaHEHHS ¥ TPAHCTIOPTUPOBAHMS,

BIIMSIHAE HA UMMYHUTET U IPUMECHEHUE.

«W3 TUTa3Mbl WM CHIBOPOTKH KPOBH JIOHOPOB-I00pPOBOJIBLEB, UMMYHU3UPOBAHHBIX BAKIMHON
IPOTHB KJICHIEBOTO dHIIE(DANTNTA, BRIACIIIOT (pakuuio Ig ¢ppakinoHUpOBaHUEM STAaHOJIOM MpPH
temneparype Huxe 00C rnodynrHoBoM yacTu OenkoB KpoBu. Jlanee npo BoAAT JMO0(pUIN3aLuIo,
usroroBienne 10% pacTBopa, CTepUIH3yOIIYI0 (GUIbTpalKio U ammyinupoBanue mo 1 mu (1
J1032)».

TECTOBBIE 3AJAHUSA JJISI UICXOJISIIETO KOHTPOJIS 3SHAHUM:
1.ELISA — tBepaoga3nblii HMMYHO(epMeHTHBIH aHAIN3 SABJISETCH:
a) IMMYHOMETPUYECKUM

0) KOHKYPEHTHBIM

B) OBICTPBIM

') FeTEepOreHHBIM

2. Bapuantsl nocranoBku UPA:

a) IMMYHOMETPHUYECKHH

0) KOHKYPEHTHBIN

B) JIFOMUHHMCLIEHTHBIH

') paAMOMMMYHHBII

1) GIFOOPECIIEHTHBIN

3. Bakuunbl GopMHPYIOT HMMYHHTET:

a) TaCCUBHBIIN

0) aKTUBHBIN

B) OBICTpBIii

T') MEJICHHBII

4. lIpenmymecrea UPA nepen meronom PUA:
a) MEHbIIasi CTOUMOCTD aHaIM3a

0) JerkoCTh OCBOEHUS IIEPCOHAIOM

B) OTCYTCTBHE Pa/IMOAKTUBHBIX U30TOIIOB
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') BO3MOKHOCTh BU3YaJIbHOM OLIEHKH pe3yJbTaTa

5. «CeniBHY» - aHAIU3 NPUMEHHM K:

a) MOJIMKJIOHATBHBIM HMMYHOTJIO0y THHAM

0) MOHOKJIOHAJIbHBIM AHTUTEIAM

B) TOJIM- U MOHOKJIOHAJILHBIM aHTUTEIIaM

I') aMUHOKHUCIIOTaM

6. B kauecTtBe MmapkepoB Tecte MDA ycraHoB/ieHus pakTa GepeMEeHHOCTH UCIOJIb3YIOT:
a) on-125

0) TpuTHit

B) EPOKCHUAA3Y

T') rajJaKkTo3u1a3y

7. l'omorennblii UDA ocHoOBaH Ha:

a) pa3JelieHny KOMIIOHEHTOB TIOCJIE MPOBEICHUS PeaKIIHH
0) UI3MEHEHUU aKTUBHOCTH (pepMEHTa B MPOLIECCe PeaKINU
B) azcopOIuu hepMeHTa Ha HOCHTEIIS

T') moJiaBjieHnu (hepMeHTa

JIMTEPATYPA JUUISI TIOATOTOBKU K 3AHATHUIO TIPENNOJABATEJISAM:

OcHoBHast:

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

2. dapmareBTHueckas OHOTEXHONOTHs: YdeOHOe MOcoOHe MJii CTYACHTOB BBICHIMX Y.
3aBeaenuil [lpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony ®enukc Tomck M3znarensctBo HTJI Cubupckuii ['ocymapcTBeHHBIH METUITMHCKUI
Yuusepcurer, 2006. — 251 c.

3. ®apmanieBTHYECKass OMOTEXHOJOTHUSA: PYK. K MPaKT. 3aHATHAM: yueb. mocobue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. kaimmaCcKOTO. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.dapmanieBTHUECKasE OMOTEXHOJOTHUS: PYKOBOJICTBO K MIPAKTUYECKUM 3aHATUAM: yued. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlonmonHuTENbHAS:

5. TepMHUHONOTHYECKUI CIOBAPh MO OMOTEXHOIOTHH

6. buonorus: yued.mocodue / I'.I". Uebbies ; — M. : [90OTAP-Menua, 2010. — 416 c.

7. MukpoOuosiorusi, BUpyCOJOTHsl 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: yuel. mocobue / B.C.
CooituakoBa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuonorus: y4eOHUK I cTyAeHTOB (apmaneBTudeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansarue Ne 8.
TEMA 3AHATHUA: «JIB n JIC, nosry4yeHHble HA 0CHOBE PeKOMOMHAHTHBIX M/0:
MOHOKJIOHAJIbHBbIE AHTHTEJIA, TPOMOOJINTHKH M AHTHKOATYJISTHTBD.

YUEBHAS HEJIb 3AHATHUS: cTyneHTbl JOJDKHBI U3YYUTh OMOTEXHOJIOTHYECKHE METObI
MOJTYYCHHUSI MOHOKJIOHAJIbHBIX aHTUTEI, TPOMOOJMTUKOB M aHTUKOATYJISTHTOB.

3HAYUMOCTD: Ha ceroassiHui JIeHb ¢ nomolnplo pekoMOuHaHTHbIX JIHK kioHunpoBaHo
6onee 1000 reHOB pa3aMUHBIX OCIKOB YEIOBEKA, KOTOPBIC SIBIISIOTCS HIM MOTYT OBITh
ucnoap3oBaHbl A nonydeHuss JIC. byaymwmil cnenuManuct JAODKEH 3HATh IOJydyeHUe
pexomOuHaHTHBIX JIC.

MHNPOJOJIKUTEJBHOCTD 3AHATHUS (B akaneMuueckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOVKET YYEBHOI'O BPEMEHMU:
1. Opranu3aiOHHBIE MOMEHT 5 MHUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Ompoc, auckyccusi, pa300op CUTYallMOHHON 3a]]a4d Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, 1ucKyccusi, CaMOCTOSATEIbHOE PELIEHUE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUSA 15 MUH.
. [longBeneHue UTOroB 3aHATHS, 3aJaHUE K CIEAYIOIIEMY 3aHITHIO 5 MUH.

N N L AW

METOANYECKUE YKA3AHUA K IIPOBEJAEHUIO 3AHATHUSA:
KoHTpoJIbHBIE BOITPOCHL:

1. MonoknonansHble aHtutena (MkAT). Omnpenenenue. XapakTepuCTHKa.  DTarlbl
npousBojcTBa MKAT.

2. AntukoarynsaHTsl? Kakyro kinaccudukanuio ux Bel 3HaeTe?

3. Tpombonutuku? Kakyro kiaccuukanuio ux Bbl 3HaeTe?

4. Yro Takoe TUIOCOMBI?

TECTOBBIE 3ATAHUA JIJISI BXOJHOI'O KOHTPO.ISI 3SHAHUM:

1. TpomOGouTUK NpsiMOro AelicTBHUS, ABJsAIOIUIcA akTuBaTopoM IIr, n oTHocsIIMIicH K
TpoMOonTHKAM 1 mokosenusi, m.M. = 40000-50000:

A cTpenToknHaza

b ypokunasza

B crpenronekasa

2. dparMeHT aHTHUTeJIAa, COCTOSIIMI U3 IBYX 10oMeHOB H-1enu, coeiMHeHHBIX MeXKIY cO00it
AUCYIb(HUIHOI CBA3bIO, 0003HAYACTCSH:

A Fc

b Fab

B Fv
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3. K AIlr oTHocsiTCH:

A kabukaza

b aktunuse

B crpenrasa

I' renapun

4. MexaHu3M MOJIyYeHHUS] TMPOJIEKAPCTBA HA OCHOBE MOHOKJIOHAJIbHBIX AHTHUTeE]
3aKJII0YAEeTCS B:

a) UCII0JIb30BAHUHU JIEKApCTBA B HEAKTUBHOM (opme

0) UCIIOIB30BaHMHM JICKAPCTBA B aKTUBHOU (hopme

B) CBSI3BIBAHUU JIEKAPCTBA C (pepMEeHTOM

T') 3aKTFOYCHUN aHTUTEIA B JIMTTOCOMBI

1) CBSI3bIBAaHHUH (PepMEHTA ¢ MOHOKJIOHAJILHBIM aHTUTEIIOM

5. AKTHBaUMS J1eKAPCTBEHHOI'0 CPEICTBA Y KJIeTKU — MUIIIEHH MPOUCXOIUT 32 CYET:
a) BBE/ICHUS aKTUBATOPOB CBSA3bIBAHUS

0) JOKaJIbHOTO MOBBIIICHUS TEMIEPATypPhl BOJU3U KIETKU - MUILICHU

B) CBSI3bIBaHUS ()epPMEHTA C MOHOKJIOHAJIbHBIM aHTUTEIOM

OTBeTHI HA TeCTOBbIE 3aJaAHUS:

Howmep Tecra 1 2 3 4 5
[IpaBunbHBIN A A AbBB ABT I B
BapHaHT
oTBETa

PA3BOP CUTYAIIMOHHOM 3AJIAYM HA 3AHATHA
3AJIAYA. MHorue HCCIIeOBAaTENM IBITATUCh OTHICKATh CIIOCOOBI TOJNYYCHHS AHTHTEN C
Y3KOH CHEU(UIHOCTHIO.
» HWMmmyHuzamms in Vvitro TpW  TPOW3BOACTBE  MOHOKIOHAJIBHBIX — aHTHTED,
MIPEUMYIIECTBA.
» KionupoBanue ruOpuIOMHBIX KJIETOK, U3BECTHBIE BaM METO/]Ibl KIIOHUPOBAHMUS.
» Ilpunuun paOoTbl TecTa I pPaHHEW OUArHOCTUKU OEpPEMEHHOCTH C MOMOIIbBIO
MOHOKJIOHAJIBHBIX aHTUTEIL.
IOTAJIOH OTBETA. B mnociegHee BpeMs AakTUBHO pa3BUBAIOTCA METOJbl IOJHOM
MMMYHH3AI[M BHE OpraHW3Ma C LEJIbI0 TMOJy4YeHUs ruOpuaombl. MMMmyHu3amms in vitro
MMEET PsiJ] CYLIECTBEHHBIX TPEUMYILIECTB:

» YKOpauyuBaeTCs MepHOJ UMMYHHU3AIUH 10 4-5 CyTOK;

» TpeOyeTcs CynIeCTBEHHO MEHBIIIEe KOJTUIECTBO aHTUTCHA;

» KO MHOTMM aHTHI€HaM MOKHO TMOJY4YUTh OOJjiee BBIPAKEHHBbIH MMMYHHBIH OTBET

(4aCTHYHO 3a CUET CHUKEHHS BKJIa/1a TOJIEPAHTHOCTH U CYIIPECCUN);

» TIOBBIIIAETCS MPOLEHT OTBEYAIOIINX KIIETOK;

» JIerKO MpoBepATh (HaKTOPbI, BIUIONINE HAa 3 (HEKTUBHOCTh UMMYHH3AIUH.
KnonupoBaHue OCYIIECTBISIETCST JUISI BBIACICHUS CTaOWJIBHBIX KIOHOB THOPHUIOMHBIX
KJIeTok. Jlms HemaBHO O0Opa30BaHHBIX THOPHUIOMHBIX KJIETOK XapaKTepHa BBICOKAs
HECTaOWUIIBHOCTh, CBsI3aHHAsT C yTpaTtoil XpomocoMm. IIpu KyJIbTHUBHPOBAaHUU MOTYT
MOSIBIISITBCST KJIETKH, TOTEPSBIINE CHOCOOHOCTH MPOIYIHPOBATH AHTUTENA W OHU MOTYT
nepepacTaTh aHTUTEN0 00pa3yroIre ruOpuIHbIE KIETKU.
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K OCHOBHBIM MeTOJlaM KJIOHHMPOBAaHHS KJIETOK OTHOCATCS KJIOHUPOBAHHE METOJIOM
JUMUTHPYIOUIUX Pa3BEJCHUI, KIOHUPOBAHHWE B TOJNYKHJIKOM arape€ U KIOHUPOBAHUE C
HOMOILBIO0 TPUOOpa — MPOTOUHOTO HUTO(IYyOpUMETpA.

[Tpuammun paboTel TecTa A paHHEW IUAarHoCTUKUA OepemeHHocTH. Ha moBepxHoCTH
WHJUKATOPHOM MOJIOCKM MMMOOWIIM30BAHBI AHTUTENA K XOPUOHUYECKOMY TOHAJOTPOIUHY.
B TecToBOM M KOHTPOJIBHOM 30HAaX HAHECEHbl MOHOKIIOHAJIbHBIE MEYEeHbIE aHTUTENa. B
KOHTPOJIBHOM 30HE TaK)K€ HAHECEHO MUHHUMAJIBHOE KOJIMYECTBO AaHTUI'E€HA - TOHAJOTPONMHA
xopuoHuueckoro. IIpu npoBeneHnn aHanu3a MOJOCKY OIYCKAaIOT B MCCIELyEeMblH 0Opasel
MOYM JI0 OTMEYEHHOIO Ha I0JOCKE ypoBHs. B mpouecce IBHKEHHS XUAKOCTH BBEPX IO
MIOJIOCKE OTPEAEIIEMbI aHTUTEH B3aWMOJEUCTBYET C MMMOOWMIIM30BAHHBIMU aHTHUTEIAMHU,
BbI3bIBAsI MX IIOCTENEHHOE HachllleHue. Ilpm Hanuuum B MOYE XOPUOHUYECKOIO
TOHAJOTPONMHA B KOHIIEHTPALIUU BBIIIE 25 MI/MJI B TECTOBOM 30HE - 00pa3yeTcsl «CEHABUY»
AQHTUTEJIO - ONPEAEIAEMBbIM aHTUICH — MEYEHOE aHTUTENO W IOSABIIAETCS I10J0CAa PO30BOrO
ugera. [Ipu oTcyTcTBUUM B TpoOE TOHAAOTPONIMHA XOPUOHUYECKOTO OKPACKH B TECTOBOM 30HE
He HaOmogaeTcs. B KOHTPOIbHOM 30HE, pacloNoKEHHON BhIIIE TECTOBON 30HBI, 00pa3yeTcs
«CEHJIBUY» AHTUTEIO-CTAHNAPTHBIM AHTUI€H-MEYEHHOE AHTUTENIO» W MOABIIETCS I10JI0Ca
po3oBoro mBera. Takum oO0pa3oMm, NpuU HAIWYMM JBYX pPO30BBIX IIOJIOC Ha TECTe
KOHIIEHTPALMs TOHAJAOTPONMMHA B MOYE MPEBHIIIAECT YPOBEHD 25 MI/MJI M C IOCTOBEPHOCTHIO
omuskoit k 100 % MOXHO TOBOPUTH 00 ycTaHoBieHHH (akta OepemeHHOCTH. Hammgme
TOJIBKO OJHOW PO30BOM MOJIOCKI B KOHTPOJBHON 30HE CBUACTEIHCTBYET 00 OTCYTCTBUH
OepEeMEHHOCTH.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYM.
3AJTAYA. MHorue ucciaeoBaTeiIl IbITAINCh OTHICKATh CIOCOOBI OIYUESHHsI aHTUTEI C Y3KOH
CHeuu(UIHOCTHIO.
» Kakue 3Tanbl BKIIIOYaET MpoIeaypa MoTy4eHNs: MOHOKJIOHAJIbHBIX aHTHTEI?
» Hasnauenue mporecca MMMYHU3AIMM JXHBOTHBIX TPU TMOJTYYEHHH MOHOKJIOHAJIBHBIX
AHTHUTEI.
» Kakue KJIeTKM WCIONB3YIOT [UIS THOPUAM3AIMU In  VIVO TIpU  MPOU3BOJCTBE
MOHOKJIOHOJIbHBIX aHTUTEN?
ITAJIOH OTBETA. Ilponenypa nojsydyeHuss MOHOKJIOHAJIbHBIX AHTUTEN BKIIIOYAeT B ceOs
CJIEIYIOINE ATAIbI:
MMMYHH3AIHS )KUBOTHBIX
MOJArOTOBKA KJIETOK K CIUSHUIO
CIIMSIHUE
0TOOp MHAYIUPYIOMIHNX CIIENU(PUIECKUE aHTUTENA KIIOHOB
KJIOHUPOBaHHUE U PEKIOHUPOBAHKE
MaccoBasi HapaboTKa THOPHIOMHBIX KJIETOK
MOJIyYeHUE KYJIbTypaIbHON KHUAKOCTU WM acIUTa, COJEPKalINX aHTUTeNa

VVVVYVYVYYYYVY

BBIACIICHUEC aHTUTCII.

OOBIYHO BCs npoueaypa OT MOMCEHTA Ha4dajla UMMYHH3AalIUN 10 BBIACICHUA aHTHUTCII 3aHUMACT 3-
4 Mecsia. Ha3znauenue nponecca MMMYHHU3AIlMU COCTOUT B TOM, 4TOOBI YBCJIUYUTL OOJIHO
KJICTOK, MPOAYHUPYIOIIHUX AHTUTCIIA 3aJlaHHOM CHCI_[I/I(I)I/I‘-IHOCTI/I, U TCPECBECTHU OTU KIICTKU B
(I)YHKI_II/IOHaHLHOG COCTOsIHHUEC, TIpU KOTOPOM OHHU CIIOCOOHBI CIUBAThCA U O6pa3OBLIBaTB
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AHTUTEI000pa3yIOIINe THOPUIHBIC KICTKH.

3KCHepI/IMeHTaHLHO YCTAHOBJICHO, qTo JJIS I‘I/I6pI/IILI/I3aL[I/II/I HCO6XOI[I/IMBI BBIACIATH
CCJIC3CHOYHBIC KJICTKHU JXUBOTHBIX 4YCPE3 34 CYTOK IOCJIC MOCJICAHECTO BBCACHUA AHTUI'CHA, TO
€CTb TOT/Ia, KOT/1a B IUM(OUTHBIX OpPraHax MHOTO aKTUBHO MPOIH(EPHPYIONNX KIETOK.

TECTOBBIE 3AJAHUSA JIJISI HCXOAAIMETO KOHTPOJISA 3SHAHUM
1. MoHOK/IOHA/IbHbIE AHTUTEJIA MOJY4Yal0T B POU3BO/ICTBE:

a) ppakuMOHUPOBAHUEM AHTUTEJ OpPraHUu3Ma

0) bpakunoHHpOBAaHUEM TUMQPOIIUTOB

B) 110 THOPUIOMHOM TEXHOJIOTUU

') OYUCTKON aHTUTEN MeTo10M adh(HUHHON XpoMaTorpapuu

1) XUMHUKO-(epMEHTaTUBHBIM CHHTE30M

2. CymecTBEHHOCTh T'€éHa Yy MAaTOreHHOI0 OPraHu3Ma - KOAMPYeMbId TeHOM - MPOAYKT,
HE00X0AUM 1A

a) pa3MHOXKEHUS KIIETKU

0) moaaep>KaHusl )KU3HEACATETbHOCTH

B) MHBAa3UU B TKAaHU

') MHaKTUBALlUU aHTUMUKPOOHOTO BEILIECTBA

1) UACHTU(UKAIIIH TeHA

3. Muimenblo i1 (GU3MYECKUX M XHMHYECKHX MYTareHOoB B KJETKe
01000 bEKTOB ABJISIOTCS

a) JIHK

6) JIHK-nmonumepasa

B) PHK-nonmumepasa

r) pubocoma

n) uadopmanronHas PHK

4. MOHUTOPUHT (IPUMEHUTEIBHO K JIEKAPCTBY) - 3TO

a) BBE/ICHHUE B OpraHU3M

0) BBIZICTICHUE

B) BBISIBIICHUE B TKAHIX

I') CJIeKEHUE 3a KOHLEHTpaluen

1) TO3UPOBaHUE

5. Cnocod coxpaHeHMsl HYKHOHi OHMOTEXHOJIOTY TNPOAYKTHBHOCTH KYJbTYP
MHKPOOPraHU3MOB

a) B XOJIOJIUJTbHUKE

0) mox ci10eM MUHEpPaIbHOTO Macia

B) B CBIITYYHX MaTepHasiax

I') CyOIMMAIIMOHHOE BBICYIITUBaHHE

1) KpUOXpaHEHHE

OTBeThI HA TeCTOBbIE 3a1aHUS:

Howmep tecra 1 2 3 4 5
[IpaBunbHBIN B b A r r
BapUaHT
oTBETa
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JIMTEPATYPA JJIs1 HOATI'OTOBKH K 3AHSATHUIO TIPEINNOJABATEJISIM:

OcHoBHas:

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

2. @dapwmareBTHYECKass OMOTEXHOJOTHSA: YdeOHOe mocoOue i CTYJAEHTOB BBICIIUX Y4.
3aBefenuit Ilpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., bernosa JI.C. Poctos-
Ha-/lony ®enukc Tomck M3nmatensctBo HTJI Cubupckuii ['ocymapcTBEHHBIH MeIUIIMHCKUN
VYuusepcurer, 2006. — 251 c.

3. @apmaneBTHUeCKass OMOTEXHOJOTHS: PYK. K TPAKT. 3aHATHAM: yueb. mocobue / C.H. Opexos ;
noxa pexn. B.A. beikoBa, A.B. katnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K MIPAKTHUECKUM 3aHITUSIM: y4el. mocobue
/. 2-e u3n., nepepad. u gon. C.H. Opexo M.: I'DOTAP- Memua, 2015. — 432 c.
JlonmoHUTEILHAS:

5. TepMuHoIOTHYECKUH CIIOBaph 110 OMOTEXHOJIOTUN

6. buosorusi: yae6.nmocodue / I'.I'. YeOpimies ; — M. : TDOTAP-Menua, 2010. — 416 c.

7. MuKpoOHOIIOTHS, BUPYCOJIOTHS M1 IMMYHOJIOTHS: PYK. K J1a0. 3aHATHAM: yueO. mocobue / B.C.
CooitiuaxoBa; — M. : I'DOTAP-Menna, 2012. — 320 c.

8. Mukpob6uomnorusi: ydeOHUK Uit cTyneHToB (hapmaneBtuuecknx BY3oB / A.A. BopoObeB u
ap.; — M.: «Meaununay», 2003. — 336 c.

46



3ansitue Ne 9.
TEMA 3AHATHUA: «JIB u JIC, nojiy4eHHbIe HA OCHOBE PEKOMOMHAHTHBIX M/0: TOPMOHBI.
CrepouHbie TOPMOHBD).

YUEBHAS HEJIb 3AHSITUS: cTyneHThl 10/DKHBI U3YYUTh OMOTEXHOJIOTHIO TOPMOHAIBHBIX
IIpenapaToB.

3HAUYUMOCTDb: pansbpiii pasznen QapManeBTHYECKOW OMOTEXHOJOTHH SIBISIETCS OYCHBb
OOLIMPHBIM ©  JOCTAaTOYHO BAXHBIM  JOCTH)KEHHMEM Hayku. lloiydeHue ropMoHOB
OMOTEXHOJOTHYECKUM METOJaMH MO3BOJIIET MONYYUTh XUMHuYeckd uucTthie JIC, nuiieHHbie
MHOKECTBa MOOOYHBIX (TOKCHMYECKHMX) peakuusa. byaymwmii crneuuaiuct [ODKEH 3HATh
OMOTEXHOJIOTHIO TOPMOHOB.

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

IIJIAH ITPOBEJAEHUA 3AHATUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3aliMOHHBIN MOMEHT 5 MUH.
. TecTOBBII KOHTPOJIb BXOJIHOT'O YPOBHS 3HaHUA 15 MUH.
. Ompoc, auckyccusi, pa30op CUTYallMOHHON 3a]]a4i Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Ompoc, TucKyccusi, CaMOCTOSITEIbHOE PellIeHNEe CUTYAIIMOHHON 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUA 15 MUH.

~N N LD B W

. IlonBeneHne UTOTOB 3aHATHS, 3aJIaHUE K CIAEAYIOIIEMY 3aHATHIO 5 MUH.

METOAUYECKHUE YKA3AHUA K ITPOBEJEHUIO 3AHATUA:
KoHTponbHbIE BONIPOCHI:

1. MucynunH. VcTtopusi OTKpBITHS M PAa3BUTHS TEXHOJOTMU. METONbI MOJIyYEHHs DPA3IMUHBIX

WHCYJIMHOB, MEXAHU3M JIEHCTBUS.

. CTT.

. DpPUTPOTIOITHH.

. Ilentunneie pakTopsl pocTa TKAHEH.

. CTepouiHbIe TOPMOHBI: OOIITHE CBECHUSI.

. buorpancdopmarus.

. buoxonsepcus cTepouoB.

. MHKpOoOHOIOTHYECKUI CUHTE3 MPEAHN30JI0HA.

O 3 O i LN

TECTOBBIE 3ATHUSA JIJISI BXOJHOI'O KOHTPOJISI 3SHAHUM:
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1. F'opMOH IJIMKONPOTEHUHOBOI NMPUPOAbI, CTUMYJIHPYIOUIUI Npondepanno u
nuddepeHUNPOBKY YYBCTBUTEJIbHBIX KJIETOK B MOP(OIOTrHYECKH PACO3HABAaeMble
IPUTPOOJIACTHI — ITO:

a) SPUTPOIIOIETUH

0) cCOMaTOTPOMHBII TOPMOH

B) MHCYJIUH

2. CoMaToTPONHBbIA TOPMOH COCTOMT U3:

a) 191 aMMHOKHUCIIOTHI

6) 189 aMMHOKHCIIOTHI

B) 101 aMUHOKHCTIOTHI

3. IIpou3BoOACTBO HHCYJIUHA, HIEHTHYHOI0 YeJI0BEYEeCKOMY, OCYLECTBJISETCS:
a) BBICOK03(h(pEeKTUBHOI OUMCTKON MHCYIIMHA JKUBOTHOTO MTPOUCX OXKICHHUS

0) nmpeBpalieHueM CBUHOT'O HHCYJIMHA 3aMEIIEHUEM allaHMHA Ha TPEOHUH

B) XUMUYECKUM CUHTE30M

') FEHHO-UH)XEHEPHBIM METOJIOM

4. OTau4ns MpenapaTa reHHo — HHKEHEPHOr0 COMATOTPONMHA 0T TOPMOHA, BbI/IeJIsIeMOr0
3 runo@usa, 3aKJIHYAITC B:

a) pa3HOM CTETIEHU YUCTOTHI

0) pa3HOM aMHUHOKHCJIIOTHOM COCTaBE

B) OTCYTCTBHH HEHPOTOKCHUECKUX BUPYCOB

5. IIpoMbILILTIEHHBIM HCTOYHHKOM MPENapaToB SPUTPONOITHHA SABJISIIOTCH:

a) Moya O00JIbHBIX aHEeMHEH

0) TOHOpCKas KPOBb KUBOTHBIX, OOJIBLHBIX aHEMHUCH

B) KYJbTypa KJIETOK MJICKOIHUTAIOIIUX

6. UHCYJINH COCTOMT M3:

a) 3-X MeNTUAHBIX Ienei

0) 2-X MEeNTUIHBIX LIETICH

B) 2-X IUCYIb(UIHBIX MOCTUKOB

r) 3-X AUCYIb(QUIHBIX MOCTUKOB

7. JIMTEJbHOCTD AeificTBUS NPenapaToB HHCY/JIMHA 3ABUCHT OT:

a) KOTM4YeCTBa MOHOB MHCYJTUHA

0) pa3MepoB KPUCTAIJIOB UHCYIMHA

B) HaJIMYHUS aMOP(HOTO WHCYIIHMHA

') KOJM4eCcTBa KOHCepBaHTa HUMAarnHa u eHomna

8. UucyanH o0pa3yer CTOMKHE KOMILJIEKCHI ¢ HOHAMMU:

a) Mar"us

0) nuHKa

B) KaJbIUs

) HaTpus

PA3EOP CUTYAIIMOHHOM 3AJIAYU HA 3AHSATUUN.

3ATAYA. Ilpy mnomyuyeHUM TE€HHO-MHKEHEPHOTO HWHCYJIMHA, OCHOBAHHOIO Ha pa3/elIbHOM
OuocuHTe3e 2 1enei, B KayecTBe MPOAYyLIEHTa HCIOIb3YIOT ONPEIEICHHbIE MUKPOOPTaHU3MbI U
MO (UIIMPOBAHHBIN UYKEPOJIHBIM I'eH (TOYHEE, ONEPOH) C JHMJIEPHON MOCIEeI0BATEIbHOCTHIO
AMUHOKHCIIOT (METHOHMHOM | [-TaJaKTO3M/1a30M), OTACIIEMON Ha TIOCIEIHEN CTaIu KOHTAKTa
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cekperupyemoro Oenka u KieTkd. (DepMeHTalUHI0 MPOBOASAT Ha Cpele C JIaKTO30U (WMiu
raJlakTo30M) JJisi TOCIEAYIOMer0o OOBEAMHEHUsS CBOOOTHBIX HWHCYJIMHOBBIX Ieneil. Jlanee
OCYILIECTBIISIOT BBIIEJIEHUE U OUUCTKY MOJIYYEHHOTO HHCYJIUHA.

Ha ocHoBe oOmel cxemMbl TONYy4eHHS UWHCYIMHA M TpeOOBaHMH K €ro KadecTBY
IIpOaHAIU3UPYITE U OOOCHYHTE:

» yCIIOBUS BBIOOpa KOHKPETHOTO MPOAYIICHTA HMHCYJIWHA W KOHCTPYKIMIO BEKTOpa, C
MOMOIIbIO0 KOTOPOTO MO>KHO BBECTH B KJIETKY UY>KEPOAHBIN T'eH (TeH UHCYIIHHA);

» HEOOXOIUMOCTh HCIOJB30BAHUS JIMJCPHOW TIOCIIEIOBATEIIbHOCTH aMHHOKHUCIOT C
METHOHHUHOM U [-TaJlakKTO3M]1a30i1 B CUHTE3€ MHCYJIMHA U POJIb JIAKTO3bI (TajlaKTo3bl) B
nporecce (GepMEeHTAMM W TIOJIYYCHHH 3aBEPIICHHBIX HHCYJIMHOBBIX LEHeH, M uX
00BCIMHCHNM;

» BO3MOXHOCTh MPOSIBICHUS TOKCUYHOCTH TE€HHO-WH)XCHEPHOTO HWHCYJIHMHA; C Ye€M 3TO
MOYET OBITh CBSI3aHO, YYUTHIBAsI BUIOCTICHU(UIHOCTh JaHHOTO MHCYIINHA, €0 CEpUtHOE
KAaueCTBO U YPOBEHb KYJIbTYpbl NPOU3BOJCTBA Ha npeanpuatuu? IIpokommeHTHpYIiTE
npaBuiia 6€30MacHOCTH PabOThl C MUKPOOPTaHU3MaMH Ha TEHETUYECKOM U (PU3NYECKOM
YPOBHSIX.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYH.
3AIAYA. B kauecTBe mpoaylEeHTa PEKOMOMHAHTHOTO YE€JIOBEYECKOT0 MHCYIMHA MCHOJIb3YIOT
TaKXKe TMeKapckue Apoxoku Saccharomyces cerevisiae, Tak Kak OHH OOJIAAAalOT PSIOM
NPEUMYIIECTB Mepe]] APYTUMH U3YYEHHBIMU U KYJIbTUBUPYEMBIMH B IIPOMBIIUIEHHOM MaciuTabe
MHUKPOOPIraHU3MaMH.

» Tunm HYKIEWHOBOW KHUCIOTHI, MPUMEHSEMOM JUIi TepeHoca B TE€HOM (IIOCTPOCHUS
BEKTOpa), B MPOU3BO/JCTBE PEKOMOMHAHTHOI'O MHCYJIMHA, UCTOYHUK €€ IOJIyUeHHS.

» Cenexuuio TpaHCc(HOPMUPOBAHHBIX CaxapoMHIIETOB npu IPOU3BOJICTBE
PEKOMOMHAHTHOTO HHCYJIMHA IPOBOAAT Ha MHUTATEIbHOM Cpele, He Ccoaeprkauien
AMUHOKHCIIOTHI Jiek1uH. [Touemy?

» Meron KyIbTUBHUPOBaHHS TPOIYIEHTa Saccharomyces cerevisiae Tpu MPOU3BOJICTBE
PEKOMOMHAHTHOTO UHCYJIMHA.

Kynbprypanenyto cycnensuto Saccharomyces cerevisiae pasnemnsitoT UEHTPUDYTHPOBAHUEM,
LEJIEBOM MPOAYKT BBLACISAIOT M3 KYJIbTYpaJbHOM KHJIKOCTM M OYHMIIAIOT METOAaMHU
MOHOOOMEHHOW M renb-xpomartorpaduu. Jlajgee ero moaBepraroT OMOKOHBEPCHM MO PeaKIUU
TpPaHCHENTUIALNY, UCIONb3Yys TPUICUH M OeTa-kapOokcunentuiazy. C Kakol ILeNbio
MPOU3BOIUTCS PEAKIMS TPAHCIENITUAALUU?

TECTOBBIE 3AJJAHUA UCXOJSAIIETO KOHTPO.ISI 3SHAHUM:
1. IIponHCyIHH — 3TO 0€10K, KOTOPBI COCTOUT U3:

a) 2-X MOJIEKYJI HHCYJINHA

0) 84-X aMHHOKHCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U MHCYJUHOIOIOOHBIX O€JIKOB

T) 4-X MOJIEKYJI HHCYJIUHA

2. [IpeumyniecTBOM reHHO-UHKEHEPHOT0 MHCYJIUHA SIBJISIETCSH:

a) BBICOKAsi aKTUBHOCTD

0) MeHbI11ast aJUIEPTE€HHOCTD
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B) MEHbIIasi TOKCUYHOCTb

r) OoJbIIast CTaOUILHOCTh

3. MoJiekyjia MHCYJIMHA CBHHEH OTJMYAETCS OT MOJIEKYJbI YeJI0BEYECKOro HMHCYJIHHA
CJIeYIOIUMHU MapaMeTpamMu:

a) TpeMsi aMUHOKHUCIIOTAMH

0) 0HOW aMHMHOKHUCIIOTOM

B) HAJIMYHEM TUCYIb(UIHBIX MOCTUKOB

I') KOJJMYE€CTBOM MOJIHUIETITUIHBIX LIeTIeH

4. MeToj noJiy4yeHusi reHa MHCYJIMHA:

a) XUMUKO-(EpPMEHTATUBHBIH

0) bepmenTaruBHbIi Ha ocHOBe MPHK

B) BbIJICJICHHE U3 T€HOMA PECTPUKTAZ0N

I') XUMHYECKHI

5. AKTMBHOCTb CyOCTAHIIUM UHCYJIMHA ONpPeaessiioT:

a) Ha JIIIIX-100pOBOJIbIIAX

0) Ha KpOJIUKax

B) Ha MBIIIAX

I') Ha KOIIKax

6. MHCYy/1TMH CTAHIAPTU3YIOT T0:

a) MOJIEKYJISIPHOM Macce

0) TunorIMKeMu4eckoMy dPPexTy

B) MOBBIIICHUIO apTEPUATHHOTO JaBICHUS

T') TUIEprIIMKeMHYecKomMy 3G dexTy

7. MOHOKOMIIOHEHTHBI MHCYJIMH MOJIYy4Yal0T METOA0M:

a) reJap-XpomMarorpaduu

0) HOHOOOMEHHOW XpoMaTorpaduu

B) rupooOHOI Xpomarorpapuu

r) adhppunHON XpoMaTorpapuu

8. OcaabsieHue orpaHUYeHHii HA UCTOJb30BAHUE B MPOMBIIIEHHOCTH MHUKPOOPTaHNU3MOB-
PEKOMOMHAHTOB, MPOAYLHHPYIOIIHX TOPMOHBI YeJI0BEKA, CTAJI0 BO3MOKHBIM 0J1aroaaps
a) COBEPIIECHCTBOBAHHIO METOJOB W3OJSAIMH Te€HHO-WHKEHEPHBIX PEKOMOMHAHTOB OT
OKPYKAaroIIel cpebl

0) MOBBILIEHUIO KBaMU(UKALIUK TIEpCOHAla, padOTaIOIIET0 C PEKOMOMHAHTAMU

B) YCTAHOBJIEHHOM SKCIIEPUMEHTAILHO ca00H )KM3HECTIOCOOHOCTH PEKOMOUHAHTA

T') OKCIIEPUMEHTAITLHOMY TIOJITBEPKICHUIO 00s3aTeIHFHON TOTEPH TY>KEPOTHBIX TCHOB

1) npaBuiam GMP

JIMTEPATYPA JUIA ITIOAT'OTOBKU K 3AHATHUIO ITPEITIOJABATEJISAM:

OcHoBHast:

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

2. ®apmarieBTUyeckass OMOTEXHOJOTHA: YuyeOHOEe MOcoOMe M CTYACHTOB BBICHIMX V4.
3aeaenuit [lpumen T.II., Yywanun B.C., 3aiikos K.JI., Muxanesa JI.K., benosa JI.C. Pocros-
Ha-Jlony ®enukc Tomck MznarensctBo HTJI Cubupckuit I'ocynapcTBEHHBIH MEIUITMHCKUI
VYHuusepcurer, 2006. — 251 c.
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3. dapmanieBTHUECKass OMOTEXHOJOTHS: PYK. K TIPAKT. 3aHATHAM: yue0. mocodue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katimackoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K IPAKTHUYECKUM 3aHITHSIM: y4eO. mocobue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

5. TepMuHoIOrUYECKU# CIOBaphb 10 OMOTEXHOJIOTUU

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

7. MukpoOHOIOTHs, BUPYCOJOTHUS 1 UMMYHOJIOTHS: PYK. K JIa0. 3aHATHAM: yueb. mocooue / B.C.
CooriuakoBa; — M. : I'DOTAP-Menua, 2012. — 320 c.

8. MukpoOuosorus: y4yeOHUK ais cTyaeHToB (apmaneBtuyeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Menuuunay», 2003. — 336 c.
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3aunstue Ne 10.
TEMA 3AHATUS: «buoTeXHOJI0THsI AMUHOKHCJIOT, BATAMUHOB U KO(pepMEHTOB».

HEJIb 3AHATUS: cTyaeHThl IOJDKHBI U3YYUTh OMOTEXHOJIOTHYECKHE METOMBI IMOYYCHUS
AMHUHOKHCIIOT U BUTAMHUHOB.

3AHYUMOCTb: [Tonyuenue AMHUHOKHUCIIOT, BUTaMHUHOB u Ko(hepMEeHTOB
OMOTEXHOJOTHYECKUM METOJaMH IO03BOJISIET TOJYYUTh BBICOKOI(D(PEKTUBHBIE XUMUYECKU
yrcteie JIC. Bynymuii cienuamucT A0MKEeH 3HATh OMOTEXHOJOTHYECKUE CIOCOOBI TOTYUYCHHS
JAHHBIX JIEKAPCTBEHHBIX CPE/ICTB.

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

IIVIAH ITPOBEJAEHUSA 3AHATUSA U BIO/KET YYEBHOI'O BPEMEHU:
1. OpraHu3alMOHHBIN MOMEHT 5 MUH.
2. TecToBBII1 KOHTPOJIb BXOJIHOI'O YPOBHSI 3HaHUS 15 MUH.
3. Onpoc, nuckyccusi, pa300op CUTYaIlMOHHOM 3a7]auu Ha 3aHATUU 65 MUH.
4. IlepepbiB 10 MuH.
5. Omnpoc, TucKyccusi, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a/1a4u 65 MUH.
6. TecToBBI KOHTPOJIb UCXOIHOTO YPOBHSI 3HAHUS 15 MUH.
7. IlonBeaeHrEe UTOTOB 3aHATHS, 3aJJaHUE K CIEAYIOIIEMY 3aHATHIO 5 MUH.

METOANYECKUE YKA3AHUA K ITIPOBEJEHUIO 3AHATUA:
KoHTpobHbBIE BOIPOCHI.

|. Bonnpocsl /151 NPOBEePKH YPOBHS 3HAHUIA:

1. Yro Takoe amMmMHOKHUCIOTHI? KakoBa ux cTpykrypa?

2. MeTo/1bl 1TOJTy4€HNS aMUHOKHUCIOT L-ackopOrnHOBAas KUCIOTA.

3. MexaHu3MBbI peryasui OMOCHHTE3a AaMUHOKUCIIOT

4. Butamussl. TpaauimoHHbIe METO/bI MOTy4YeHus. [lepcriekTuBbl pa3BUTH OMOTEXHOJIOTHH B

MIOJIyY€HUU BUTAMUHHBIX [IPENapaToB.

5. MukpoOHoIOrHuecKiil CHHTE3 BUTAMHHOB.

6. Buramun B1,, Butamun PP, Buramun B, maHTOTEeHOBAasT KHCIOTA.

7. Butamun D, sprocrepuH, BuUTaMuH A

TECTOBBIE 3AJTAHUSI JIJISI BXOJJTHOI'O KOHTPOJISI 3HAHU:

1. JInd npoOMBINLJIEHHOTO MOJYYEeHHS! ACKOPOMHOBOM KHCJIOTHI NPUMEHSIOT MeETO0/
Peiixmreitna. CoryiacHO JaHHOMY MeETOY, IPOIecC COCTOUT U3 6 cTaauii, OIHA U3 KOTOPBIX
AIBJIAAETCH OMOTEXHOJIO0THYEeCKOM:

a) mnomydenne D-copbmta w3 D-TIIOKO3bI METOIOM KaTaJTUTHYECKOTO BOCCTAHOBJICHUS
BOJIOPOJIOM
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0) momyuenueM L-cop6o3b1 n3 —copOUTa METOIOM TITYOMHHOTO a3pOOHOTO OKUCIICHUS

B) MOJIyueHHE JuaneToH-L-cop6o3bl n3 L-copOo3bl myTeM ee aneTOHuPOBaHUS

T') IOJIyYeHHE THApaTa JUaleTOH-2-KeTO-L-ryTOHOBO KHUCIOTHI ITyTeM OKHCICHHS TualeToH-L-
copO03bI

2. BHOTEeXHOJIOrHYeCcKHii mpouecce NoJIy4YeHHs1 ACKOPOUHOBOM KMCJI0THI MOKeT BKJIIOYATh:
a) KyJIbTUBHpOBaHKe TpaHchopMupoBaHHBIX KiteTok Erwinia herbicola

0) MUKpPOOHOIOTHYECKOE PACIICIIICHUE TIEIUTIOJIO3bI

B) COBMECTHOE KyJIbTUBHpOBaHKE MUKpoopranu3Mos Corinebacterium u Erwinia herbiicola

I) TOCJIeI0BaTeIbHOEe KYyJIbTHBHpOBaHWE MHuKpoopranu3moB Corinebacterium wu Erwinia
herbiicola

3. AMMHOKHCJIOTHI B CBeTe OMOTEXHOJIO0THYEeCKOro npouecca sBJIsA0TC:

a) MePBUYHBIMU METa00IUTaMU

0) BTOpUYHBIMU METabOIUTaMU

B) BUTAMHUHAMH

T') BHEKJICTOUYHBIMH 1ICJIEBBIMHU TPOIyKTaAMHU

4. Tlepuony pa3BuUTHsI OHOTEXHOJIOTHH IO NPOHU3BOJACTBY BHTAMHHOB COOTBETCTBYET
TepHoI Pa3BUTHS:

a) 10MacTepOBCKUI

0) mocaenacTepOBCKUI

B) aHTUOMOTHKOB

I') HOBOM U HOBeMlIIel OMOTEXHOIOTHH

1) yIpaBisieMoro OMOCHHTE3a

5. B OMOTEXHOJIOrHYEeCKOM TMPOU3BOACTBE HHKOTHHOBOI KHCJ0THI (BUTamuuHa PP) B
kavectBe npoayuedra HAJI ucnoab3ymor:

a) E. coli

0) OeTa-aJlaHWH W KaJIMs MTAaHTOHAT

B) MEKapCKHUE IPOAOKU

') Kpaxmail

6. Jlpoxku-caxapoMuueTbl KYJbTHBHPYIOT B aJ’poOHBIX YCJOBHUAX MNpPH HU30bITKE
yIJIeBOIOB B MNHUTATEJIbHOI cpeae, CHH:KEHHOM KOJMYECTBe a30Ta M ONTHMAJLHOM
COJepKAHUHN KHCJI0POAA IS MOJTyYeHHUs :

a) cpa3y KpHUCTallIn4eckoro BuTaMmuna D;

6) pabognaBuHa

B) aCKOPOMHOBOM KMCIIOTHI

r) npoBUTHaMuHa D

7. Kumeunas nanouka E. Coli sBisiercst npoayueHTom as:

a) BUTaMUHOB B1, 1 acKOpOMHOBOM KUCIOTHI

0) ButamuHa B1y 1 yOUXuHOHOB

B) BUTaMHHa B1y ¥ MTAaHTOTEHOBOM KUCIOTHI

r) ButamuHa Bi, u BuTamuna D

8. IlepcnekTHBHO WCHOJb30BaHWE B KadecTBe mpoayuneHta rpudoB pana Candida
pacTymmx Ha YyrieBoaHbIx cpeaax, Candida maltose, mpu KyJabTHBamMM KOTOPBIX
MOJTyYeHUsI JIMMUIHAS (PPaKIusA HA3bIBAETCS «MHUKPOOHBIH KMP» JJIs1 TOJTYYEHHST:

a) BUTaMHUHOB B1, 1 acKOpOMHOBOM KUCIOTHI

0) ButamuHa B1y 1 yOUXuHOHOB
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B) 9procTe€pHUHA 1 MAHTOTEHOBOU KUCIOTHI

') yOUXHHOHOB ¥ BUTaMuHa D»

9. Buramun PP, ero npoayuent HA/l B 0M0TeXHOJIOrH4eCKOM IIPOU3BO/ACTBE:
a) MeKapCKUe JPOXIKU

6) E. coli

B) OeTa-aJlaHuH U KaJIKsl IAaHTOHAT

') Kpaxma

PA3BOP CUTYAIIMOHHOM 3AJTAYM HA 3AHATHM.
3agaya. B mporecce MpOMBIIUIEHHOTO MPOHM3BOJCTBA ACKOPOMHOBOW KHCIOTHI HCIIOJIB3YIOT
MHOTOCTaIUNHBII XUMUYECKHM CHUHTE3, B KOTOPBIM HapsAay C TOHKMMHU XHMHWYECKUMU
peaknuusAMHd BCTPOCHA M TEXHOJIOTUYECKH HeoOXonumas OMOCHMHTETHYECKash peakuus, YTO
SBIISICTCS OJHUM M3 IPUMEPOB YCIICITHOTO COYETAaHHsI OPTraHUYECKOrO CHUHTE3a ¢ OMOCHHTE30M.
[Ipy mnpoBeneHMM TEXHOJIOTMYECKOTO AJTana OHMOCHMHTE3a Ha IPOU3BOJCTBE IPUMEHSIOT
OIpeielIeHHble MUKPOOPIaHU3Mbl, OCYILECTBIIAIOLIME OuocuHTeTH4Yeckue peakuuu. He menee
BOXHBIMU SIBJISIFOTCA ONTUMM3AlMs YCIOBUH (EepMEHTAalMM U KOHTPOJb 32 KOJIMYECTBOM
6romMacchl MUKPOOPIaHU3MOB B (DEpMEHTAIL[MIOHHOM arrapare.
[TpoananusupyiiTe CUTyaIlIo C TOUKH 3PEHUS:
» XHMHUYECKOW peakiuu OnorpanchopMaliy, Onpenessiomeil nposeneHne OnocunTe3a 1
MOJTy4EeHUE 0XKHIAEMOT0 Pe3yJIbTaTa MPH OCYIECTBICHUN OHOTpaHC(hOpMAIIIH;
» BBIOOpAa MHUKPOOPTaHU3MOB JJisi OMOKOHBEPCHUHU U ONTHMAIBHOTO 1MOA00pa KOMIIOHEHTOB
MUTATEeNLHOU cpe/ibl (MCTOUHUKOB yIiiepo/ia, a3ota u ¢ocdopa);
» BO3MOXXHOCTHU YBEITMUEHHS BBIXO/A IIEJIEBOTO MTPOIYKTA.

CAMOCTOSATEJBHASA PABOTA. PEHIEHUE CUTYHUOHHBIX 3AJTAY.
3agauya 1. ButamuHbl Kak Trpynna HE3aMEHUMBIX OPraHUYEeCKHX COCAMHEHHMN pa3IuyHON
XUMHUYECKON TPUPOJIBI HEOOXOTUMBI JTFOOOMY OpraHU3My B HEOOJBINHMX KOHIICHTPAIUSIX C
[EBbI0 BBITIOJIHEHUST B HEM KATAIMTHYECKUX W PEryasaTOpHBIX (yHKIwA. C TOMOIIBIO
OMOTEXHOJIOTHH CETOIHSI MOYKHO TIOJy4aTh B HEOOXOAMMBIX KOJIMYECTBAX TAKUE BUTAMUHBI, KaK
B2, B12, p-kapotun, Butamun PP, sprocrepus, ackopOMHOBYIO KHCIIOTY.
[IpoBenuTe CpaBHUTEIBHBIA aHAIU3 TMOJYYEHHUsS BBIIICYKA3aHHBIX BUTAMHUHOB C TOMOIIBIO
OMOTEXHOJIOTHH, TPUHUMAs BO BHUMaHUE:

» OMO000BEKTHI, KOTOPHIC UCTIOIB3YIOT B KAXKIOM KOHKPETHOM CITydac;

» TIOJNyYeHHUE CYNepHpoaylleHTOB pruOodiaBuHa 1 BUTaMuHa B,2,

» TPEHMYIIeCcTBa OMOTEXHOJIOTUIECKOTO TPOU3BO/ICTBA BATAMHHOB.

3agaya 2. AMUHOKHCIOTBI HU3BECTHBI KaK COCTaBHBEIC DJIEMEHTHI OCIKOB. buoorudeckn
AKTHUBHBIMH SIBJITFOTCS TOJNBKO L-cTepeon3omepbl aMHUHOKHCIOT. YwcThle L-aMUHOKHCIIOTHI
HAaXOJsAT CBOE NPUMEHEHHWE B MEAWIMHE B KayecTBE WM CAMOCTOSITENBHBIX JE€4eOHBIX
npernapatoB (L-MeTHOHWH), WIM B COCTaBe CMeCei MMl MapeHTepaTbHOIO MHTAHUSA, U B
(dapMaleBTUYECKON MPOMBIIUIEHHOCTH Tpu cuHTe3e paznudabix JIC. Mcmonp3yroT ux u Kak
n00aBKM TMPU KOPPEKIMU MUTaHHUS. AMHUHOKUCIOTHI TOJYYalOT Pa3IUYHBIMH CIIOcO0aMu:
OMOJIOTMYECKUM, XHMHUYECKHM, XHUMHKO-dH3U-MATHYECKUM, MHKpoOHojorndeckum. B
Hacrosimiee Bpems aMUHOKHCIOTHI kak JIC 3aBoeBanmm cebe OMNpeAeeHHBIM U JTOBOJIBHO
3HAYUTENIbHBIN CErMEHT OT 00111ero oobeMa papMaleBTUYECKON MPOTYKIIUH.
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C ydyeToM npeAcTaBiIeHHOW HHPOPMAIIMH MPOBEIUTE CPABHUTEIHHBINA aHAN3:
» TPEIOKCSHHBIX METOIOB TOTYUYCHUSI aMUHOKHUCIIOT HA KOHKPETHBIX MPOU3BOICTBAX;
» BBIOOpPA MUKPOOPTaHU3MOB-O0HO0OBEKTOB ISl CO3/IaHUS ITAMMOB-CYIICPIPOIYIICHTOB;
» 0COOEHHOCTEH Moa00Opa MUTATENBHBIX CpPEel C y4eTOM (EePMEHTATUBHON pPEryIsuu
OMOCHHTE3a Ha KIIETOYHOM YPOBHE.
JIMTEPATYPA JUIA ITIOATI'OTOBKU K 3AHATHUIO ITPEITIOJABATEJISAAM:
OcHoBHas:
1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Akagemus», 2007. —
C. 85-101, 182-191, 204-218.
2. dapmareBTHYECKas OWOTEXHONOTHs: Yd4eOHOE MOCOOHWe i CTYACHTOB BBICIIMX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-/lony ®ennkc Tomck M3natensctBo HTJI Cubupckuii ['ocynapcTBEeHHbBIH MeIUIMHCKUN
VYuusepcurer, 2006. — 251 c.
3. dapMmarieBTHUECKass OMOTEXHOJOTHS: PYK. K TPAKT. 3aHATHAM: yue0. mocodue / C.H. Opexos ;
nox pexn. B.A. beikoBa, A.B. karnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K MPAKTHUECKUM 3aHITUSIM: y4eO. mocobue
/. 2-e u3n., nepepad. u gon. C.H. OpexoB M.: I'DOTAP- Memua, 2015. — 432 c.
JononHuTenpHas:
5. TepMuHoIOTHYECKUH CIIOBaph 110 OMOTEXHOJIOTUN
6. buosorusi: yae6.mocodue / I'.I'. YeObimies ; — M. : TDOTAP-Menua, 2010. — 416 c.
7. MuKpoOHOIIOTHS, BUPYCOJIOTHS M1 IMMYHOJIOTHS: PYyK. K J1a0. 3aHaTusM: y4e0. nocobue / B.C.
CooituakoBa; — M. : IDOTAP-Meaua, 2012. — 320 c.
8. Mukpob6uomnorusi: ydeOHUK Uit cTyneHToB (hapmaneBtuuecknx BY3oB / A.A. BopoObeB u
ap.; — M.: «Meaununay», 2003. — 336 c.
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3ansaTue Ne 11.
TEMA 3AHATUS: MoayJab Ne 2 o remam:

«JIB 1 JIC, nosiyyeHHbIE HA OCHOBE PEKOMOMHAHTHBIX M/0: MOHOKJIOHAJIbHbIE AHTUTEJIA,

TpOMﬁOJ’[I/ITI/IKI/I H AaHTUKOAT'YJISIHTbI, AMUHOKUCJIO0TBI», «JIB n .JIC, MOJYYCHHBIC HA OCHOBE

peKOMﬁl/IHaHTHBIX Mm/0: TrOPpMOHBID», «BaknuHbI. HI/ITOKHHLI. I/IMMyHOGI/IOTeXHOJIOFI/Iﬂ».

YUEBHASA HEJIb 3AHATUSA: 3akperuieHne U cucTeMaru3alusi 3HaHUM y CTYAEHTOB IO
M3YYEHHBIM 32 MOJYJIb TEMaM.

MNPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuueckux yacax) — 4.

MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOVKET YYEBHOI'O BPEMEHU:

l.
. TecToBBII KOHTPOJIb BXOAHOI'O YPOBHS 3HAHUS 15 MuH.

AN D AW N

Opranu3aliOHHbBII MOMEHT 5 MUH.

. Ompoc, auckyccusi, pa30op CUTYallMOHHON 3a]]aud Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, nucKkyccust, CaMOCTOSATENbHOE PENIEHUE CUTYallMOHHOM 3a/1a4i 65 MUH.

. TecToBBII KOHTPOJIb UCXOAHOI'0 YPOBHS 3HAHUA 15 MuH.
7.

HOI[BGI[GHI/IG HUTOI'OB 3aHATUSA, 3a1aHHUEC K CIICAYIOICMY 3aHATUIO 5 MHH.

METOANYECKUE YKA3AHUA K IIPOBEJAEHUIO 3AHATHUSA:
KoHTpoJIbHBIE BOITPOCHL:

O 0 3 N v B W N —

. MOHOKJIOHAQJIbHBIE aHTUTEA.

. TPOMOOTUTHKY ¥ aHTUKOATYJISIHTHI.

. AMMHOKUCIIOTBI.

. L-ackopOuHOBas Kuca0TA.

. Butamunsbl. TpaguimoHHbie METOABI MTOTYYEHUS.

. MukpoOunoioruueckuii CHHTE3 BUTAMHUHOB.

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

. Butamun D, sprocrepuH, BuUTaMuH A.

. Nacynun. VcTopusi OTKPBITUS W Pa3BUTHS TEXHOJOTHU. METONbI MOTYyYEHUS Pa3TAIHBIX

MHCYJIMHOB, MEXaHU3M JICHCTBUS.

10. CTT.

11. OpurponosTuH.

12. Ilentuaasie pakToOpbl pocTa TKaHEH.

13. CrepounHbie TOPMOHBI: OOIIME CBEICHHUS.
14. buotpancdopmariusi.

15. buokoHBepcusi CTEPOUIOB.
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16. MukpoOHOIOTHYECKUN CUHTE3 TPETHU30JI0HA.

17. Bupycsl, ux crpoenue. Pennukanus BUpYycoOB.

18. TTogxoap! K pa3pabOTKe BaKIMH C IIOMOIIBIO TEXHOJIOTHH pekoMOnHaHTHRIX JTHK.
19. IHK — Bakuunsbl. [IpuHIUIB NX JEHCTBUS.

20. [IpoTuBOrepneTUYECKUE U MPOTUBOCATIEMOHEIE3HBIE BAKIIMHBI.

21. Hurokunsl. UaTepdeponsl. Tunsr MDH uyenoseka.

22. Ilonyuyenue k IHK u3 MOH.

23. HTepieikKuHbI.

24. Tlpenapatel MPH yenoseka.

3TAJIOHBI TECTOBBIX MOJYJIbHBIX 3ATAHWUM:

Bapmuanr 1

1. F'opMOH IJIMKONPOTEUHOBOI NPUPOAbI, CTUMYJIUPYIOIIMA Mpondepanuio u
audPepeHINPOBKY YYBCTBUTEJIbHBIX KJI€TOK B MOP(0JI0ruYecK pacno3HaBaemMble
IPUTPOOIACTHI — ITO:

a) SPUTPOTOIETHH

0) cCOMaTOTPOIHBII TOPMOH

B) UHCYJIMH

2. CoMaTOTpPONHBII TOPMOH COCTOUT U3:

a) 191 aMMHOKUCIOTHI

0) 189 aMMHOKHUCIIOTHI

B) 101 aMUHOKHCIOTHI

3. [Ipou3BoOACTBO MHCYJIUHA, HAEHTHYHOIO YeJI0BEe4eCKOMY, OCYIIeCTBJIsIETCS:
a) BBICOKO?(D(PEKTUBHOM OUUCTKON MHCYIMHA KUBOTHOTO TPOUCXOXKICHUS

0) mpeBpalIeHeM CBUHOTO HHCYJIMHA 3aMellleHuEeM allaHnHa Ha TPEOHUH

B) XUMUYECKUM CUHTE30M

') TEHHO-UHKXEHEPHBIM METOOM

4. Orauuns npenapara recHHO — HHKCHEPHOIro coMaToTponuHa OoT ropMmoHa, BbII€JIAEMOI0

U3 runopusa, 3aKJIH04aTCs B:

a) pa3HOM CTETIEHU YUCTOTHI

0) pa3HOM aMHHOKHCIIOTHOM COCTaBe

B) OTCYTCTBUU HEMPOTOKCHUECKUX BUPYCOB

5. IIpoMbILITIEHHBIM HCTOYHHKOM NPENapaToB 3pUTPONOITHHA SIBJISIIOTCH:

a) Moya OOJIbHBIX aHEMHEN

0) ToHOpCKasi KPOBB KUBOTHBIX, OOJTLHBIX aHEMHUEH

B) KYJBTypa KJIETOK MJICKOITUTAIOIINX

6. [IlpumMeHeHHe YeI0BeYECKHX MPOTHUBOBHPYCHBIX BAKIHH OTPAHUYEHO:

a) HEBO3MOXXHOCTBIO KYJIbTHBHPOBAHUS BCEX IMaTOTCHHBIX MHKPOOPTaHU3MOB

0) NOTEeHIMAIbHON ONAaCHOCTBIO B pabOTe C MATOr€HHBIMA MUKPOOPIaHU3MaMH U BUPYCaMU
B) BO3MOXKHOCTBIO aTTEHYHPOBAHHBIX IITAMMOB K UCXOJJHOMY BUPYJIEHTHOMY IITAMMY
I') BBICOKOM CTOMMOCTBIO TIPOM3BOJICTBA TPATUIIMOHHBIX BaKIIUMH

7. Cy0beqeHnYHbIe BAKIMHBI - 3TO:

a) BaKIIMHBI IPOTHB OJTHOTO BO3OYAUTEIS

0) reHeTUYECKU MOIU(UIIMPOBAHHBIN MATOT€HHBIN MUKPOOPTaHU3M
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B) HEMATOT€HHbIE MHUKPOOPTaHW3Mbl C KIOHHUPOBAaHHBIM TE€HOM, KOJUPYIOIIMM aHTUTCHHbBIE
JETEPMUHAHTBI IATOTEHHOI'O OpraHu3Ma

8. Hemocrarku cy0beeHMYHbIX BAKIIUH:

a) HU3Kasg 3PPEKTUBHOCTD

0) BBICOKAst CTOUMOCTh

B) PHCK M3MEHEHUs KOH(popMmaluu Oenka (aHTUTCHHBIX CBOMCTB)

T') CIIOCOOHOCTH MPOSBISATH BUPYJIEHTHOCTD

9. IlepopajibHble BAKIMHBI, CO3JaHHbIE METOI0M IBOMHOM JeJielnu, 3TO:

a) MEPTBBIC BAKIMHBI, MPOILIEIINE IBOMHYIO CTEPUIU3ALIUIO

0) JKMBbIE BaKI[MHBI Ha OCHOBE MATOTCHHBIX OAKTEpPHU C yJaJIEHHBIMH W3 T€HOMa OO0JIACTSIMH,
OTBEYAIOIIMMH 32 HE3aBUCUMBIC )KU3HEHHO BaKHbIE (DYHKIIUU

B) XHMBBIC BAKIIMHbI HA OCHOBE MATOTCHHBIX OAKTEpWil C YHaJCHHBIMH M3 T€éHOMa 00JacTsiMH,
OTBEYAIOLMMHU 32 BUPYJIEHTHOCTh

10. boabmme koudectea U®H nosyyaror u3:

a) UIECTUIHEBHBIX OJIHOCIOMHBIX KYJIbTYpP KJIETOK KYPHUHOTO YMOpHOHA

0) KyJIbTUBHUPYEMBIX JIEHKOIIUTOB KPOBHU YEJIOBEKA, 3apaKCHHBIX OIPE/IeJICHHBIM BUIOM BUpYcCa
B) T€HHO-WHXEHEPHBIM ITyTEM

11. TpomMOGoIUTHK NPAMOro AeiicTBUSA, ABJsAIOIUIica akTuBaTopoMm IIr, n oTHOCSIMIiCH K
TpoMOonTHKAM 1 mokosenusi, Mm.M. = 40000-50000:

A cTpenTokuHaza

b ypokunasza

B crpenTonexasa

12. ®parmeHT aHTHTE]a, COCTOSIIMI U3 ABYX AoMeHOB H-menu, coeqMHEHHBIX MEKIY
€000ii TUCYJIb(HUIHON CBA3bI0, 0003HAYACTCH:

AFc

b Fab

B Fv

13. K AIIr oTHOCHTCS:

A kalukasa

b akTmnmse

B crpenrasa

I' renapun

14. MexaHu3M 1OJy4YeHHMs TMPOJEKAapCTBA HA OCHOBE MOHOKJIOHAJIBHBIX AHTHTEI
3aKJII0YAETCS B:

a) UCII0JIb30BAHUH JIEKapCTBA B HEAKTUBHOM (opme

0) UCIIOJIb30BAHUH JIEKAPCTBA B aKTUBHOUN (popme

B) CBSI3bIBAHUU JIEKApCTBA B EPMEHTOM

T') 3aKJII0YEHUN aHTHUTENA B JINITOCOMBI

) CBS3BIBAaHUU (pepMEHTa C MOHOKJIOHAJIbHBIM aHTUTEIIOM

15. AKTHBanMs J1eKAPCTBEHHOI'0 CPEACTBA Y KJICTKH — MUIIIEHH IIPOMCXOANT 32 CUET:

a) BBE/ICHUS aKTUBATOPOB CBS3bIBaHUS

0) JIOKaJIbHOTO MOBBILICHUS TEMIIEPATYPhl BOTU3U KIETKH - MUILICHU

B) CBSI3bIBAHUS ()€PMEHTA C MOHOKJIOHAJIbHBIM aHTUTEIOM

Bapuanr 2

1. UHCy/IMH COCTOMT U3:
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a) 3-X MeNTUAHBIX TeTnei

0) 2-X MENTHIHBIX LICTICH

B) 2-X TUCYITb(UTHBIX MOCTUKOB

r) 3-X AUCYIb(UIHBIX MOCTHKOB

2. ITUTEeIbHOCTD /Il CTBHA MPeNapaToB MHCYJIUHA 3aBUCHT OT:
a) KOJIM4eCTBa MOHOB MHCYJIUHA

0) pa3MepoOB KPUCTAIUIOB HHCYJIMHA

B) HAIM4MsI aMOP(HOTO WHCYJIMHA

') KOJIMYeCTBa KOHCepBaHTa HUMAaruHa u eHomna

3. UHcyauH o0pa3yeT cToiiKie KOMILIEKChI ¢ HOHAMM:

a) MarHus

0) urHKa

B) KaJIbIIHS

') HaTpUs

4. IIpouHCY/JIHMH — 3TO 0€JIOK, KOTOPbI COCTOUT M3:

a) 2-X MOJIEKYJI HHCYJINHA

0) 84-X aMHUHOKHCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U UHCYJIMHONOAO00HBIX OEIKOB

) 4-X MOJIEKYJ HHCYJIUHA

5. lIpeuMynIecCTBOM reHHO-UHKEHEPHOTO HHCYJIUHA SIBJISIETCS:
a) BBICOKAsi aKTUBHOCTD

0) MEHbIIIasl AJIICPTEHHOCTh

B) MEHbIIasi TOKCUYHOCTb

r) OoJbIIast CTaOUILHOCTh

6. Ilepuox mosiyueHHsl BHPYCHBIX BAKIUH OTHOCHTCS K TMeEepPHOAY Pa3BUTHUS
OMOTEXHOJIOTHH:

a) IpIacTepOBCKOMY

0) mocaenacTepoOBCKOMY

B) YIIpaBJISIEMOr0 OMOCUHTE3a

I') aHTUOMOTUKOB

J1) HOBOW M HOBEHIeH OMOTEXHOJIOTHI

7. 1o mpoucxoKIeHNI0 HMMYHOCTUMYJIITOPHI MOAPA3/IeJIAIOT HA:
a) DK30TEeHHBIC

0) XUMHYECKHE

B) OMOCHUHTETUYECKUE

T') 9KCTPaKIMOHHbIE

8. DH/I0reHHbIe MMMYHOCTUMYJIITOPBI CHHTE3UPYIOTCS:

a) KJIETKAMH MUKPOOPTaHU3MOB

0) C TOMOIIbIO XUMUYECKUX PEAKITUI

B) KJIETKaMH MaKpOOpraHu3Ma

T') MOJIOBBIMH KJIETKAMH

9.ELISA — TtBepaoga3nblii UMMYHOGepMeHTHBIH aHAIN3 ABJsSETCS :
a) IYMMYHOMETPHUYECKUM

0) KOHKYPEHTHBIM

B) OBICTPBIM
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') TeTEPOTreHHBIM

10. BapnanTsl noctranoBku UPA:

a) IYMMYHOMETPUYECKUI

0) , KOHKYpEHTHBII

B) JTIOMUHUCIICHTHBIN

') paAMOUMMYyHHBII

1) GIFOOPECIICHTHBIN

dbepmenTa

11. MoHOK/IOHAJIbHBIE AHTUTEJIA MOJYYAOT B IPOU3BOIACTBE:

a) ppakMOHUPOBAHUEM AHTHUTEI OPraHU3Ma

0) hpakunoHapoBaHUEM TUM(POITUTOB

B) IO THOPHUIOMHOM TEXHOJIOTHH

') OYUCTKON aHTUTEN MeTo10M ad(HUHHON XpoMaTorpapuu

1) XUMUKO-(epMEHTATUBHBIM CHHTE30M

12. i nNpoOMBINLIEHHOI0 IOJYYeHUS] ACKOPOMHOBOW KHCJOTHI NPHMEHSKT MeETO/
Peiixmreitna. CoriiacHoO JaHHOMY MeTO/Y, POLECC COCTOUT U3 6 cTajuii, 0/IHA U3 KOTOPBIX
SIBJIAAETCH OMOTEXHOJIOTN4eCKOM:

a) mnomyuenue D-copbuta u3 D-TIIOKO3bI METOJIOM KaTaJTUTHYECKOTO BOCCTAHOBJICHUS
BOJIOPOJIOM

0) mosrydgenueM L-cop0o3bl U3 —COpOUTA METOIOM TITyOMHHOTO a3pOOHOTO OKUCIICHHUS

B) NOJIy4CHHE IUANETOH-L-copO03bl U3 L-copOO3BI MyTEM €€ alleTOHUPOBAHUS

T) MOJIy4YeHHe TUapaTa JUaleTOH-2-KeTo-L-TyJIOHOBOM KUCIOTHI IyTeM OKUCIIEHHUS TuaneToH-L-
cop003bI

13. buoTexHOI0rH4YecKHil MpPouece MoJIy4eHus aCKOPOMHOBOM KUCJIOTHI MOKET BKJIKYATH:
a) KyJIbTUBHPOBaHKE TpaHCPOPMUPOBaHHBIX KiaeTok Erwinia herbicola

0) MUKPOOUOJIOrHYECKOE PACIICTIIICHHUE 1IEIUTIOJIO3bI

B) COBMECTHOE KYyJIbTHBUpPOBaHUE MUKpooprann3MoB Corinebacterium u Erwinia herbiicola

r) TMocJeqoBaTeIbHOS KYyJIbTUBUPOBaHUE MHKpoopranusmoB Corinebacterium wu Erwinia
herbiicola

14. AMMHOKHCJIOTBI B CBeTe OMOTEXHOJIOTHYECKOr0 NMpouecca sBIAI0TC:

a) MepBUYHBIMU META00IUTaMU

0) BTOPUUHBIMU META00IUTAMHU

B) BUTAMHHAMH

T') BHEKJIETOUHBIMH 11€JIEBBIMU MTPOYKTaAMHU

15. Tlepuoay pa3BuTHs OMOTEXHOJIOTHM MO TPOU3BOJACTBY BHUTAMHHOB COOTBETCTBYET
nepuoja pa3BUTHS:

a) 10MacTepOBCKUI

0) mociaenacTepoOBCKUi

B) aHTUOMOTHUKOB

T') HOBOW U HOBEHIIeH OHOTEXHOIOTHH

1) YIIpaBJIsieMOro OMOCHHTE3a

Bapuanr 3

1. MoJjekyja HHCYJIMHA CBHHEHl OT/JIMYAETCH OT MOJIEKYJbl 4Y€JI0BEYECKOI0 HHCYJIHHA
cJIeIyIOIUMU TapaMeTpaMu:

a) TpeMsi aMUHOKHCIIOTaAMH
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0) 0HOW aMHUHOKHUCIIOTOM

B) HATMYHEM TUCYTb(UIHBIX MOCTUKOB

I') KOJINYECTBOM IMOJUIETITUAHBIX IIeTIel

2. MeToa noJiy4yeHusi reHa HHCYJINHA:

a) XUMUKO-(EpPMEHTATUBHBIH

0) ¢pepmenTaruBHBII Ha ocHoBe MPHK

B) BBIJICJICHUE U3 TEHOMA PECTPUKTA30M

I') XUMHYECKUI

3. AKTUBHOCTDH CyOCTAHIIUY MHCYJIMHA ONpPeaessiioT:
a) Ha JII0ISIX-100pOBOJIbIIAX

0) Ha KpOJUKax

B) Ha MBIIIAX

') Ha KOIIIKax

4. UHCYJMH CTAHAAPTU3YIOT MO:

a) MOJIEKYJISIPHOM Macce

0) runoriukeMuueckomy 3¢ exty

B) MOBBIIICHUIO apTEPUATHHOTO JaBICHUS

T') THIIEPTIIMKEMUYECKOMY dPPEKTY

5. MOHOKOMIIOHEHTHBIN HHCYJIUH MOJY4al0T METO0M:
a) TeIb-XpoMaTorpapuu

0) HOHOOOMEHHO XpoMaTorpaduu

B) Ti1podoOHOM XpoMaTorpaduu

r) apduHHON XpomaTorpadun

6. Bakuunbl GopMUPYIOT MMMYHHTET:

a) TaCCUBHBII

0) aKTUBHBIN

B) OBICTpBIii

') MEJJIEHHBIN

7. llpeumymiectea MDA nepen meronom PUA:
a) MEHbIIasi CTOMMOCTb aHaJIn3a

0) JIErKOCTh OCBOEHUS IEPCOHATIOM

B) OTCYTCTBHE PaJIMOAKTUBHBIX U30TOIMOB

I') BO3MOXXHOCTh BU3YaJIbHOM OIIEHKH pe3ysbTaTa
8. «CeHaBNY» - aHAJIN3 NPUMEHHUM K:

a) MOJIMKJIOHAIIbHBIM UMMYHOTJIO0 Yy TMHAM

0) MOHOKJIOHAJIbHBIM aHTUTEIAM

B) ITOJIM- ¥ MOHOKJIOHAJIbHBIM aHTUTENIAM

I') aMUHOKHUCIIOTaM

9. B xauectBe mapkepaB Tecte UPA ycranoBaeHust pakra 0epeMeHHOCTH HCNOJIb3YHOT:
a) on-125

0) TpuTHii

B) IEPOKCHUAA3Y

T') FaJIaKTO3M1a3y

10. I'omorennsiit UM A ocHOBaH Ha:

a) pa3/ielIeHNH KOMITOHEHTOB ITOCTIE TPOBEACHUS PEaKIINU



0) U3MEHEHUU aKTUBHOCTH (pepMEHTA B TIPOIIECCE PEAKIIUH

B) ajgcopOiun epMeHTa Ha HOCUTeNe

T') MO/IaBlIeHUU epMEHTa

11. B 0M0TEXHOJIOTMYECKOM MPOM3BOACTBE HUKOTHMHOBOW KHCJIOTHI (BUTamuHa PP) B
kadyecTBe npoayuenra HAJI ucnouas3yror:

a) E. coli

0) Oera-aJlaHWH W KaJIMs TTAaHTOHAT

B) MIEKAPCKHUE JIPOKIKH

') Kpaxmai

12. JIpox:ku-caxapoMHIEThl KYJbTHBHPYIOT B a3pOOHBIX YCJOBHSIX MNPH H30bITKE
YIJIeBOJOB B MHUTATEJIbHOW cpele, CHUKEHHOM KOJIMYECTBE a30Ta U ONTHMAJIbHOM
COJIePKAHUY KU CJIOPOAA /sl OJTyYeHUs :

a) cpa3y KpUCTAIUIMYECKOro Butamuna D

0) pabodraBuHa

B) aCKOPOMHOBOM KHCIIOTHI

r) npoButruamuna D,

13. Kumeunas nasiouka E. Coli siByisiercst npoayueHToM 1is:

a) BUTaMUHOB B1, 1 acKOpOMHOBOM KUCIOTHI

0) ButamuHa B1y 1 yOUXuHOHOB

B) BUTaMHHA B, ¥ MaHTOTEHOBOM KUCIOTHI

r) ButamuHa By, u Buramuna D

14. TlepcneKTHBHO HCHOJb30BaHHE B KadecTBe NpoayleHTa rpudoB pamga Candida
pacTyummMx Ha yrieBoaHbix cpeaax, Candida maltose, mpu KyJbTHBAMH KOTOPBIX
NoJIy4eHHs JTUNUAHAsA GpaKkuus HA3bIBAeTCHA «KMUKPOOHBIN KUP» I MOJTyYeHUsI:

a) BUTaMUHOB B17 11 acCKOpOMHOBOM KHCIOTHI

0) ButamuHa B1y 1 yOUXUHOHOB

B) DProcTepUHA U MAHTOTEHOBOM KHUCIOTHI

r) yOUXMHOHOB U BuTamuHa D;

15. Buramun PP, ero npoayuent HAJI B 6M0TexXHOJI0rH4Ko0ii Npou3BoOACTBE:

a) IEKapCKUe JIPOKIKU

6) E. coli

B) OeTa-allaHWH U KaJIus MaHTOHAT

T') Kpaxmai

JIMTEPATYPA JUIS ITIOATOTOBKU K 3AHATHUIO ITPEINOJABATEJIAM:

OcHoBHas:

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

2. dapmareBTHYCCKas OHOTEXHONOTHs: Yd4eOHOE MOCOOWE 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 ['ocymapcTBEeHHBIM METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCKass OMOTEXHOJIOTUS: PYK. K IPaKT. 3aHATHAM: yuel. mocooue / C.H. Opexos ;
nox pen. B.A. Beikoa, A.B. kaimHCKOTO. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.dapmanieBTHUECKass OMOTEXHOJOTHS: PYKOBOJICTBO K MIPAKTUYCCKUM 3aHATUAM: yued. mocodune
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
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JlomonmauTeIbHAS:

5. TepMHUHOIOTHYECKUH CIIOBAPH 110 OMOTEXHOJIOTUU

6. buonorus: yae6.mocodue / I'.I'. YeObimies ; — M. : TDOTAP-Menua, 2010. — 416 c.

7. MuKpoOUOoIIOTHsi, BUPYCOJIOTHS 1 IMMYHOJIOTHS: PYK. K J1a0. 3aHATUsAM: yueO. mocobue / B.C.
CooitiuaxoBa; — M. : I'DOTAP-Menna, 2012. — 320 c.

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

YUEBHAS HEJIb 3AHATUS: cTyneHTbl JODKHBI H3YYUTh OCHOBBI  OMOTEXHOJOTHH
aHTUOMOTHUKOB, OOLIYI0 TEXHOJIOIMUYECKYIO CXEMY, MEXaHU3MBbI JIeCTBUS aHTUOMOTHUKOB.

3HAUYUMOCTDb: antubuotuku — 3T0 ocobas rpymmna JIC, oOnamaromux BBICOKON
(bU3MONOrMuecKoil aKTUBHOCTHIO B OTHOUICHHM OIPEAETICHHBIX TPYII MHUKPOOPTaHU3MOB H
3JIOKAYECTBCHHBIX omyxoyied. OJMHHM H3 OCHOBHBIX CIOCOOOB IIOJIYYCHUS AHTHOMOTHUKOB
SIBJISIETCSI OMOTEXHOJIOTMYECKUH METOJI, COCTOSIIIMH M3 OOJIBIIOr0 YHMCIa TEXHOJIOTHYECKHUX
craguil. 3HaHUs, CBSI3aHHBIE C OCOOEHHOCTSIMH TEXHOJOIHMH AHTHOMOTHUKOB HEOOXOIUMBI
OyylieMy CrenuaIuCTy JJisi OCYIECTBICHUS MPAKTHUYECKOU JIeATeTbHOCTH.

MHNPOJOJIKUTEJBHOCTD 3AHATHUS (B akaneMuueckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIVIAH MPOBEJAEHUSA 3AHATUA U BIOVKET YYEBHOT'O BPEMEHMU:
1. OpranuzanvoOHHBIH MOMEHT 5 MUH.
. TecTOBBI KOHTPOJIb BXOIHOTO YPOBHS 3HaHUA 15 MUH.
. Omnpoc, nuckyccusi, pa3dop CUTYallMOHHOM 3a7a4M Ha 3aHATUU 65 MUH.
. IlepepriB 10 MuH.
. Ompoc, nucKkyccusi, CaMOCTOSTEIBbHOE PEILIEHNE CUTYAl[MOHHOM 3a1a4u 65 MUH.
. TecToBBIIl KOHTPOJIb UCXOAHOTO YPOBHSI 3HaHUS 15 MUH.

N N DB W

. IllonBenenue UToros 3aHATHUA, 3aJaHUE K CICAYIOUIEMY 3aHATHIO 5 MHH.

METOANYECKHUE YKA3AHUSA K TIPOBEJIEHUIO 3AHATUA:
KoHTpoJIbHBIE BOITPOCHI:
1. O6mue nousTus 06 anTuOMOTHKAX (a/0). A/O KaKk BTOpUYHbIE METAOOJIUTHI.
2. Tumsl cBA3e# MEX Ty MUKPOOHOIOTHYECKUMHU COOOIIECTBAMH.
3. OcHOBHBIE 3TaNbl Pa3BUTHUS POU3BOJICTBA /0.
4. TlpuunHbI OBICTPOro pocTa ymcia a/o.
5. B uem 3aknrouaercs crnenupuuHocTh a/0.
6. Knaccudukanuu a/6. Mexann3msl buocuHTe3a a/0.
7. buorexnomorusi a/6. Cxema mpomsBoactBa a/6 mo H.E. Eropomy. ®a3er mporecca
dbepmenTaruu a/o.
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8. MeToanl BhIIEIEHNS U OYHUCTKH a/0.
9. MexaHusMsbl eiicTBUsA a/0.

TECTOBBIE 3AJTAHUA JIJIA BXOJIHOI'O KOHTPOJISI 3SHAHUM:

1. AHTUOMOTHKHM ABJISIIOTCSH:

A) IepBUYHBIMH METaOOIUTAMHU

b) Bropr4HBIMU MeTa0OIUTAMHK

2. IIpouecchl He XapaKTepHbIe 1 TPponogasbl cTaauu OUOCHHTE3a a/0:

A) UHTEHCHBHOE HaKoIIeHue OMoMacchl MpoaAyIeHTa

b) uaTeHcuBHOE HaKoMUIeHUE a/0

B) unrencuBHOE NOrioIIEHNE KUCIOPOIa

3. IIpoueccbl xapakTepHbIe 1A HAN0(a3bl CTaIUN OMOCHHTe3a a/0:

A) MTHTEHCHBHOE HAKOIUICHUE OMOMACCHI POAYIICHTa

b) naTeHcuBHOE HaKoIUIeHUE a/0

B) unTeHCHBHOE NOTJIOIEHUE KHCIOPO1a

4. lless cTagum npeABapUTeIbHON 00pa00TKHU KYJIbTYPAJbHON KMIKOCTH B IIPOU3BO/ACTBE
AHTHOMOTHKOB:

A) 0cBOOOJUTH KYJIbTYpPalIbHYIO KHUAKOCTh OT KHCIOpPO/ia

b) ocBO6OIUTH KyIbTypaibHYIO KHUAKOCTh OT IIPOIYLIEHTA

B) ocB00OINTE KyJIbTYpaJIbHYIO KUAKOCTh OT OKUCIUTENEH

I') 0cBOOOIUTE KYJIBTYTAPIbHYIO KHUAKOCTb OT a30TUCTBIX COEAMHEHUN

5. ABT0JIN3 MHULIeIMA NPOAYLEHTAa B Mpouecce OMOCUHTE3a AHTHOMOTHKOB XapaKTepPeH sl
cTaMu:

A) Tporodassr

b) nnnodassl

6. BrnorexHoJsorus siBJIsieTC HAYAJIBHBIM 3TANIOM B IpPoLecce MPOU3BOACTBA:
a) MOJIYCUHTETUYECKUX aHTHOMOTHUKOB

0) nmanokoOamaMrHa

B) OCH3WITICHUIIWIITMHA

T') KUCJIOTHI aCKOPOMHOBOM

7. BHOTeXHOJIOTHA SABJISIETCH 3aK/JIIYUTEIbHBIM ITAllOM B NpoIecce MPOU3BOCTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTHKOB

0) aMUHOKHUCIIOT XUMUKO-(EPMEHTATUBHBIM METOI0M

B) KHCJIOThI aCKOPOMHOBOM

I') pPeKOMOMHAHTHOTO UHCYJINHA

8. B pazBuTHHu O0MOTEXHOJIOTUM NEPHO] AHTHOUOTHKOB MPOXOIMJI:

a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

9. IlpakTHyeckoe 3HA4YeHHME TOJYCHHTETHYECKOr0 AMHHOIJIMKO3HIAa AaMHUKalMHA
00yCJIOBJIEHO:

a) aKTUBHOCTBIO MTPOTUB aHA’POOHBIX MATOTEHOB

0) OTCYTCTBHEM HEPPOTOKCUUHOCTH
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B) YCTOMYMBOCTBIO K 3allUTHBIM (epMeHTaM Yy OaKTepuil, WHAKTHBUPYIOIIUM Jpyrue
AMUHOTJIMKO3H/IbI
') aKTUBHBIM BBIJICJICHHEM U3 KJICTKH
10. 3ammTa NPpOAYHEHTOB AMUHOTIUKO3UI0B OT COOCTBEHHOT0 AaHTHOMOTHKA:
a) HU3KOE CPOJCTBO pUuOOCOM
0) BpeMeHHas hepMEHTATUBHASI HHAKTHUBALIHS
B) KOMIIapTMEHTAIIH
T') YTOJIEHUE KJIETOYHON CTeHKU
PA3EOP CUTYAIIMOHHOM 3AJIAYUA HA 3AHSITUU.
3agaua. B HacTosiiee BpeMs CYIIECTBYET MEXIyHapoJHas MporpaMma CHCTEMbI MOUCKA U
oTOOpa aHTUMHUKPOOHBIX areHTOB, IMOJABISAIONIUX Pa3MHOXKEHHE TAaTOT€HAa TOJBKO B
WH(OUIIUPOBAHHOM OpraHu3Me, T.€. CHUCTEMa, MO3BOJSIONIas KIOHHPOBATH I'€HBI, KOTOPHIC HE
HKCHPECCUPYIOTCS B HCKYCCTBEHHBIX YCIOBUSX (in Vitro).
Jannas cucrema nojapazyMeBaeT HCIOIb30BaHUE OMPEIEIICHHBIX METOJ0B, PEAKTUBOB (HAOOPHI
JUTSL KIIOHUPOBAHUS, PECTPUKTA3bl), TECT-00BEKTOB M pEIIaeT TaKue 3a7auu, Kak:

» BbiencHue u ounctka JIHK (anekrpodopes);

» KyJIbTHBHPOBaHHE MaTOreHOB, Hanpumep, Salmonella typhimurium;

» CO3JaHMe BEKTOpa Ha OCHOBE IUIA3MHUIBI, HECYyIIed OecpOMOTOPHBIE T'€HBI

XJIOpaM(pEHUKOI-alleTUIILETHUIITPaHC(pepasbl U JAKTO3HOTO ONIEPOHA;

» 3apa)xeHHe JIAOOPATOPHBIX KUBOTHBIX (MBIIIH);

» BBICEB ITATOTCHOB U3 KHUBOTHBIX OOBEKTOB.
Pacnonoskure mocienoBaTeNbHO TaNbl JAHHONW CUCTEMbl CKPUHUHTa aHTUMUKPOOHBIX areHTOB,
YUUTHIBas MPUMEHEHUE!

» TEHHO-WHXXEHEPHBIX METOJIOB MTPH MOJYYCHUU HaOOpa pa3IMyHbIX TIa3MH/L;

» Habopa pa3nuuHbIX mTaMMoB E. coli ¢ pa3HbIME YacTSMU T€HOMa CallbMOHEILIBL;

» WMHIUKATOPHOH Cpelbl Uik 0TOOPA HYXKHBIX KOJOHHIMA.
[TpokOMMEHTUPYITE pe3yabTaThl U BO3MOKHOCTA NMPUMEHEHUsS JAHHON CHUCTEMBI TIPH TTOWCKE
AHTUMHUKPOOHBIX areHTOB, UCIOJIb3yeMbIX B KadecTse JIC.

CAMOCTOSTEJBHAS PABOTA. PEHIEHUE CUTYALIMOHHOM 3ATAYU.

3agaya. OgHa U3 MH(QEKLIMOHHBIX KIMHUK 3aKyNHJIa NapTHHU MEHUIWUIMHA U CTPENTOMUIIMHA.
Yepe3 HEKOTOpOE BpeMsl B aNITEKy NMPHIUIA MPEACTaBUTENN KIMHUKU C 5KaJo00i Ha OTCYTCTBUE
TepaneBTHUecKoro 3(pdexra moutu y Bcex O00ybHBIX KIMHUKH. [locne mpoBepku B mabopaTopuu
OBLJIO YCTAHOBJIEHO, 4YTO IpemnapaTsl He (aabCUPUIUPOBAHBI U COOTBETCTBYIOT KadyeCTBY
CTaHJApTHOW MTPOIYKLIUH.

[Ipoananu3upyiTe JaHHYIO CUTYallHIO C TOYKH 3PECHHUS:

» BO3MOXXHBIX MEXaHH3MOB AaHTHOMOTHKOPE3UCTEHTHOCTH Yy MHKPOOPTaHHU3MOB U
TEeHETUYECKUX  aCMEeKTOB  SIBIEHUS  «MH()EKIMOHHONH  PE3UCTEHTHOCTH»  WIH
«TOCTUTALHON MH(EKIMNY;

» BO3MOXHBIX MeXaHM3MOB WHIyKuuu [-makrama3 (PBPs-2 u PBPs-3) u wux
UHTUOMPOBAHUS;

» paspelnieHus JJaHHON CHTYyaIlHH.

TECTOBBIE 3ATAHMSA JIJISI HCXOAAIMIETO KOHTPOJIS 3SHAHWM:
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1. HedanocnopuH 4YeTBEPTOro IMOKOJEHUAA, YCTONYUBBIN K Oera-makramaszam

rPAMIIOJIOKUTEIBLHBIX OAKTEPHIi:

a) nedazonuH

0) nedTprakcoxn

B) Hieenm

T') HETPOJICKC

2. [lennmiJIMHA3a UCIOJIL3YETCS NPH:

a) TPOBEPKE 3aBOJICKUX CEPHUI ICHHUIIMHA HA CTEPHIILHOCTh

0) oreHke 3P HEeKTUBHOCTH MEHUITMLIMHOBBIX CTPYKTYP MPOTHB PE3UCTEHTHBIX OaKTepuid

B) MOJYYEHUH MTOTYCUHTETUUECKUX TEHULIUIUINHOB
I') CHATUU aJUIEPIrUYECKUX pPeaKIMi Ha NIEHULWUIMH

3. CBoiicTBO 0eTa-J1aKTaMOB, H3-32 KOTOPOro X cieayet, corjacHo GMP, napabarsiBath

B OT/IeJIbHBIX OMENIEHUsIX:
a) o011ast TOKCUYHOCTh

0) XpoHHYECKasi TOKCHYHOCTh

B) SMOPHOTOKCUYHOCTh

T') aJUIepreHHOCTh

4. buocuHTe3 aHTHOMOTHKOB, MCHOJb3YeMbIX KaK JIeKAPCTBEHHBII
YCHJIMBAaeTCsl M HACTYNAeT paHblle HA cpeax:

a) OoraTbIXx UICTOYHHUKAMH a30Ta

0) OoraTblx MCTOUHHUKAMHM yIJiepoaa

B) OoraTeix ncTouHMKaMu (pochopa

) OEHBIX MUTATEIBHBIMU BEIIECTBAMU

5. C To4km 3peHust OMOTEXHOJIOTHUU AHTHOUOTUKH SIBJISKOTCH:

a) IEPBUYHBIMUA META00JIMTAMHU

0) aMHMHOKHUCJIOTaMH

B) pepMEHTaAMU

I') BTOPUYHBIMH METa00IUTaAMU

6. Kakasi nesib He npecJieayercsi Npu nepeMeIiMBaHuu cpelbl B peakTope:

A) ynaneHue ¢ MOBepXHOCTH KJIETOK IPOJAYKTOB 0OMEHa U JIN3KCA KIETOK
b) pacnbuienue Bo3ayxa, BEIXOAIIETo U3 6apboTepa

B) paBHOMEpHOE pacnipeenieHue MUTATENbHbIX BEIECTB

I') oTnenenue KynabTypagbHOM Cpelbl OT MPOIYIICHTA

7. Ilpu OmocuHTe3€ KAKOr0 AHTHOMOTHKA HE00X0MM HCTOYHHUK XJIOpA:
A) aMIIUIAIIITHHA

b)cTpentomunna

B) neBomunietnna

I') rpamunuauna C.

8. TOKCMYHOCTB IJIOX0 OYHIIICHHBIX IPENAPATOB CTPENTOMUIIMHA CBA3aHA:
A) c HanM4MeM B IpenapaTax T’MCTaMUHONOJOOHBIX BEIIECTB

b) ¢ oO6pazoBaHreM TOKCUYHBIX BEIIECTB U3 CTPENTOMHUHITHA

BELIECTBA,
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B) ¢ noBblIIIeHHON CKOPOCTHIO MPOHUKHOBEHMSI CTPENTOMUIIMHA B TKAHW OpraHU3Ma
I') ¢ MOHMKEHHOW CKOPOCTHIO MPOHUKHOBEHHS CTPENTOMHUIMHA B TKAHU OpPraHu3Ma M, TaKUM
00pa3oM, MOBBILLIEHHBIM €r0 COJEPKaHUEM B KPOBH.

JIMTEPATYPA JUISA ITIOATI'OTOBKU K 3AHATHUIO ITPENNOJABATEJISAM:

OcHoBHas:

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 i CTYACHTOB BBICIIMX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-/lony ®enukc Tomck M3patensctBo HTJI Cubupckuii ['ocynapcTBEeHHbBIH MeIMIMHCKUN
Yuusepcurer, 2006. — 251 c.

3. dapMmarieBTHUECKass OMOTEXHOJIOTHS: PYK. K TPAKT. 3aHATHAM: yueO. mocodue / C.H. Opexos ;
noxa pexn. B.A. beikoBa, A.B. karnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKass OMOTEXHOJIOTHS: PYKOBOJCTBO K MPAKTHUECKUM 3aHATHSIM: y4eb. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JononHuTenpHas:

5. TepMuHoIOTHYECKUH CIIOBaph 110 OMOTEXHOJIOTUN

6. buosorusi: yae6.mocodue / I'.I'. YeObimies ; — M. : TDOTAP-Menua, 2010. — 416 c.

7. MukpoOuosiorusi, BUpyCoJOTUsl 1 UMMYHOJIOTHUS: PYK. K J1a0. 3aHATUAM: yuel. nocobue / B.C.
CooituakoBa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. Muxkpob6uomnorusi: ydeOHUK [UIsl cTyneHToB (apmaneBtudeckux BY3os / A.A. BopoOwseB u
ap.; — M.: «Meaununay», 2003. — 336 c.
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3ansaTue Ne 13.
TEMA 3AHSTUS: KAHTHOHOTHKHU: YACTHAS TEXHOJIOTUA AHTHOUOTHKOBY.

YUEBHAS HEJIb 3AHATHUS: cTyaeHTHl AODKHBI H3YyYUTh YacCTHYIO OHOTEXHOJIOTHIO
AHTHOMOTHUKOB: MEHUIMJUIMHOB, CTPENTOMUIIMHOB U Ap. JII1, HoMeHKIaTypy aHTHOMOTHKOB.

3HAUYUMOCTDb: uyactHass OHOTEXHOJOTHS AHTUOMOTHUKOB SBIISETCS TOHKHUM AacleKTOM
(dapmareBTUUeCKO OMOTEXHOJIOTHH. ITO OYCHB CIIOKHBIM MHOTOTPAHHBIA MPOIIECC, UMEIOIITHI
00JbIIOE KOJMYECTBO SK30TEHHBIX M OJHJOTEHHBIX  (DaKTOPOB, BIMAIOIIMX Ha TMpoIlecce
IOJIyUeHUSI W  KAayecTBO AaHTUOMOTUMKOB. bynymumii  crnenuanuct  JODKEH — XOpOILIO
OPUEHTHPOBATHCSI M MPOBOJAUTH CPABHUTEIIbHBIA aHAIM3 Pa3IUYHBIX METOJIOB MOJIYYEHUS
AHTUOMOTHKOB Pa3HbIX PYIIIL.

MPOJOJIKUTEJBHOCTD 3AHATHUS (B akaneMuuyeckux yacax) — 4.
MECTO ITPOBEJAEHUA 3AHATHUSA: 527 aynuropus, 2 KOpIyc.

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3anOHHBIE MOMEHT 5 MHUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Onpoc, nuckyccusi, pa300op CUTYallMOHHOM 3a/ja4K Ha 3aHATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, 1ucKyccusi, CaMOCTOSATEIbHOE PELIEHUE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUSA 15 MUH.

N N L AW

. IlogBenenne UTOroB 3aHATHUA, 3aJaHUC K CICAYIOUIEMY 3aHATHIO 5 MUH.

METOANYECKUE YKA3AHUA K ITIPOBEJAEHUIO 3AHATHUSA:
KoHTpoJIbHBIE BOITPOCHL:

1. AHTHOMOTHKOPE3UCTEHTHOCTb.

2. Iyt 60pp0OBI C aAHTUOMOTUKOPEZUCTEHTHOCTBIO.

3. Ilouck HOBBIX MPUPOAHBIX a/0.

4. bruoTtexHoNI0rus aHTUOMOTHKOB.

5. HacTHas TeXHOJIOTUs a/0: NeHUIMUTUHBI U 11e(aIOCTIOPUHBI.

TTECTOBBIE 3AJTAHUSA JJIS1 BXOJHOT'O YKOHPOJISI 3SHAHUMA.
Buvioepume npasunvnvie omeembui.

B npousBoacTBe a/6 npu KyJbTHBUPOBAHUM MUKPOOPTaHM3MOB HCIO0JIb3yeTCs:
A) OBEpXHOCTHOE KYJIbTUBHUPOBAHUE

b) rmybuHHOE Ky/bTUBUPOBaHHE

2. B mpomsBoacrBe a/0 mnpu KyJIbTHBHPOBAHHH MHKPOOPraHU3MOB HCIOJIB3YIOTCS
NUTATEJbHbIC CPeAbI:

A) TBepable

b) xxunkue

B) razoobpaznbie

3. Kakasi nejb He npecJjeayercsi pH nepeMelINBaHUHU CPe/ibl B peaKkTope:
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A) ynaneHue ¢ MOBEpXHOCTH KJIETOK MPOAYKTOB 0OMeHa U JIn3uca KIETOK

b) pacnibuienue Bo3ayxa, BeIXoAsIIero uz 6apborepa

B) paBHOMepHOE pacripesielieHne MUTATEIbHBIX BEIIECTB

I') oTnenenue KynabTypaabHOM CpeJlbl OT MPOIYIIEHTa

4. I1pu GmocuHTE3€e KAKOr0 AHTUOMOTHKA HEOOXOAUM UCTOYHMK XJI0pa:

A) aMIIUIAIINHA

b)crpenTomuiimna

B) neBomurietnna

I') rpamumuauna C.

5. TOKCMYHOCTBH IJI0X0 OYHIIIEHHBIX MPENapaToB CTPENTOMHUIIMHA CBSI3aHA:
A) ¢ HanMYKeM B TIpernapaTax THCTAMUHOIOOOHBIX BEIIECTB

b) ¢ oOpa3zoBaHreM TOKCUYHBIX BEUIECTB U3 CTPENTOMHUUITHA

B) ¢ MOBBIIIEHHOH CKOPOCTHIO MPOHUKHOBEHHSI CTPEIITOMUIIMHA B TKAHH OpraHU3Ma
[') ¢ mOHMXEHHOM CKOPOCTHIO MPOHUKHOBEHHUS CTPENTOMUIIMHA B TKaHU OpPraHu3Ma M, TaKuM
00pa3oMm, MOBBILIEHHBIM €r0 COJEP>KaHUEM B KPOBH.

6. OT CcOOCTBEHHOr0 AHTHOMOTHKA NPOAYUEHTHI AMHUHOIIMKO3MIOB 3AIMINAITCA €
MOMOIIBIO:

a) HU3KOro CpOACTBa prubocom

0) BpeMeHHasi pepMEeHTAaTUBHAS MHAKTUBALUS

B) KOMIIapTMEHTAIU

I') YTOJILEHUE KJIETOYHON CTEHKU

7. YUTo Takoe AKTMBHOE BblIeJIeHHE AHTUOMOTHKA U3 0AKTEPUAJIbHOM KJIETKH — 3TO:
a) SKpaHUPOBAHKE PUOOCOMBI

0) apdrokc

B) CHIDKEHUE MPOHUIIAEMOCTH BHEIIHUX KJIETOYHBIX CTPYKTYP

T') peMHuccus

8. Mectamu ecTeCTBEHHOT0 0OMTAHMS NMPOAYLIEHTOB AHTHOUOTHKOB:

a) rnoysa

0) BO3yX

B) JI€PEBBS

T') IPOTOYHAs BOAA

9. IlnecHeBble rpUOBI KaK NPOAYUEHTHI AHTHOMOTHKOB:

a) OJHOKIIETOYHBIEC SyKapUOTHI

0) MHOTOKJIETOYHBIE DYKapUOTHI

B) OJTHOKJICTOYHBIC POKAPUOTHI

') MHOTOKJICTOYHBIC TTPOKAPUOTHI

10. KneTouyHasi cTeHKa AKTHHOMHUIIETOB COCTOMUT M3:

a) XUTHHA

0) menTHIOTIMKaHa

B) JIMTIOOTIJIICAXapHIOB

T') TUTONPOTENHOB

11. AKTHHOMHIIETBI IPOAYLHPYIOT:

a) CTPENTOMUIIMHBI

0) BUTaMUHBI

B) aMUHOKHCIIOTHI
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r) pepMeHTHI

12. OnTuMasibHasi TeMIepaTypa JIsi CHHTe3a AaHTHOMOTHKOB:
a) Beimie 30° C

0) 24-29° C

B) 15-18°C

r) 18-22° C

13. UHTEeHCUBHOMY OMOCHHTE3y AaHTHOMOTHKOB CIIOCOOCTBYET:
a) YMEHbIIICHNE B TUTATEIbHOM cpe/ie MCTOYHUKOB YIiepo/ia

0) yBesMueHHE B MUTATEIbHON Cpe/ie HCTOYHUKOB a30Ta

B) YBEITMYCHUE B TUTATEILHOUW CPEJIC TIIFOKO3BI

T') YBEJIMUEHHUE B MUTATEIHHON Cpejie HICTOYHUKOB (pochopa

14. Ilo0ounbIe 3¢ PeKThI AHTHOMOTHKOTEPAIINH:

a) TUCcOaKTepro3

6) OPBU

B) IIEPEIIOMBI

I') aBUTAMUHO3

15. Muienpb 1J1s1 aHTHOAKTEPHAJILHBIX BelIeCTB B MUKPOOHOI KJIeTKe NHAYe HA3LIBAIOT:
a) Taprer

0) mpomoTOp

B) CaifT

I') 9K30H

Pa30op cuTyannoHHoil 32/1a41 HA 3aHATHH.

B mponecce 6uocuHTE3a aHTUOMOTHKA W3 TPYNIbl aMUHOTJIMKO3UJIOB NPH KYJIbTHUBUPOBAHUU
IPOJAYLIEHTa COCTaB IMTATEJBbHOM Cpenbl BKIIOYANI COEBYIO MYKY, KYKYPY3HBIH 3KCTPaKT,
HOBbINAIONIMNA 3((PeKTUBHOCTh (epMeHTanuu U cosd. Ilogaya ra3oBoro mnoroka, MCTOUHUKHU
docdaroB 1 azora cooTBeTCTBOBaIM TpeOoBaHUsAM. [Ipu nobaBieHun B cpeny HEKOTOPOTO
KOJIMYECTBA IJIIOKO3bl OMOCUHTE3 ObLT OCNIa0JIeH.

1. B pe3ynbrare uero noGaBieHHE B CpeAy TIJIIOKO3bl CHU3WIO 3()PEKTUBHOCTH OMOCUHTE3A
antubuotuka? Kakoe Ha3BaHWe HOCUT JaHHBIN 3(PQeKT, ero CymHocTh?

2. Kakme oOmme 3aKOHOMEPHOCTH HEOOXOAMMO YYHUTHIBaTb NpPU  KYJIbTUBHPOBAHUU
OOJIBIIMHCTBA MPOYLIEHTOB BTOPUYHBIX META00IUTOB?

3. Kakue yrineBoopo/isl Hanbosee 6J1aronpusTHbI A1 OMOCHHTE3a aHTUOUOTUKOB?

CamocrosiTenbHas padora. Pemienne cuTyaliluoHHOM 3a1a4u.

3apauya 1. Ompenenute JE€KapCTBEHHYIO CYOCTaHIMIO TIO OMUCAHUIO TEXHOJIOTHYECKOTO
npolecca, Ha30BUTE MPOIYLEHT M METOJ €ro COBEPLIEHCTBOBAHMS, METOJbl BBIIEICHUS U
OYHCTKH, CIIOCO0 CYIIKH JIEKAPCTBEHHOW CYOCTaHIINU:

« ...ponyueHt Bacillus polimyxa o00paGoTaH MHOTOKpPAaTHO pEHTICHOBCKUMH U
yABTPaUOIETOBBIMHU JIy4aMH,a TAKXKe a30TCOAEPKAIIMMU BEIIECTBAMHU C CEJICKIIMeH Ha Ka)KJJOM
srane. CBEpXIpOAYLEHT TOMEIleH B (EepMEHTaTOp Ha KUAKYI MHUTATEeIbHYIO Cpeny,
COJIEp/Kallyl0 Kpaxmall, COEBYI0 MYKY, KYKYpY3HbBI B3KCTpakT, MuUHepaibHble coiu. Ilocne
3aBepIICHMs] Mpolecca KyJIbTUBUPOBAHUS II€JIEBOM MPOJIYKT H3BJIEUEH U3 KYJIbTYpaJbHOM
KUJKOCTU M OYMILEH METOJOM HOHOOOMEeHHOW Xxpomarorpaduu. LleneBoit mpoayKkT BbICYIIEH
pactbUIMTENLHOM CyKon. Beimmyckaercs B Tadnetkax mo 500 000 EI..»
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1. J1ms yero cTpemMsTcs MOJyYUTh CBEPXIPOIYLIEHT?
2. 1x cBoiicTBa, 0COOCHHOCTH XPaHEHUSI.
3. Heo6xomumo nu yuuteiBaTh TpeboBanus GMP npu GnocuHTe3e aHTHOUOTHKOB?

TECTOBBIE 3AJTAHUS JIJISI HCXOIAIMIETO KOHTPOJISI 3SHAHUM.
Buvioepume npasunvnvie omeemul:
1. AHTUOMOTHKHM ABJISIFOTCH:
A — epBUYHBIMU META0O0JIUTAMU;
b — BTOpUUYHBIMH META0OTUTAMH.
2. buoJsiornyeckasi poJib aAHTHOMOTHKOB:
A — OHU HEOOXOIUMBI JIJIS1 IEJICHUS KIIETOK;
b — 5T0 0Ha U3 HopM MUKPOOHOTO AaHTArOHU3MA;

B — sBustorcst kodakropamu (HepMEHTOB, MPUHUMAIOUIMX YYacTHE B CHHTE3€ KJIETOYHOU

MeMOpaHbI,

' — sBusiorcs kodakTopamu (EpMEHTOB, MNPUHUMAIOLIMX y4acThe B (QOPMHUPOBAHUU

KJIETOYHOM CTEHKH.

3. Heab cTaguu npeABapuTeJbHON 00pad0TKH KYJIbTYPAJIbHOM KUAKOCTH B IPOU3BOACTBE

AaHTHOMOTHKOB:
A — 0cBOOOAUTD KYNbTYPAJIBHYIO JKUJKOCTh OT KUCIOPO/a;
b — 0cB00OANUTH KyNbTYpaJIbHYIO )KUJIKOCTh OT IPOAYLICHTA;
B — 0cB060OIUTH KYJIBTYpabHYIO KHUAKOCTb OT OKUCIUTENEH;
I' — 0cBOOGOAMUTD KyJIBTYPAIbHYIO KUJIKOCTb OT a30TUCTBIX COCTUHEHUH.

4. IIpouecchl, XapakTepHbIe sl CTaAuM TPonogasbl OHOCHHTE3a AHTHOMOTHKOB:

A- UIHTEHCHBHOE HaKOIUIeHHuEe OMoMacchl MPOAYIEHTA,
b — uHTEeHCHBHOE MOTJIONMIEHUE KUCIOPOIa;
B — cumxenue yposus pH;
I — unTeHCMBHOE 00pa3oBaHUE AHTUOMOTHKA.
5. I1pu GmocuHTE3€e KAKOr0 AHTHOMOTHKA HEOOXOAUM UCTOYHMK XJI0pa:
A — aMIMIMIUINHA;
b — crpentomuiuHa;
B — neBoMuIINTHHA;
I' — rpamunimanna C.

6. Ilpn ncno1b30BaHNM B Ka4eCTBE HCTOYHHKA 230Ta aMMOHHMA CyJb(daTa B IPUCYTCTBHHA

HOHOB KaJIbIMiA cy0cTpar Oyaer:
A — mofuenaunBaThLC;
b — mogkucaaThC;
B — cpena ocraercss HEHTpaIbHOM.

7. AHTHOHOTHK, K KOTOPOMY MEAJICHHO Pa3BMBAETC Y MHKPOOPraHM3MOB BTOPHYHAS

PE3HCTEHTHOCTD:

A — 5pUTPOMMIINH;

b — crpenToMunug;
B — xnopampenuxor;
I' — xamamunuy.

8. B nmnpousBoacTBe AHTHOMOTMKOB IIPpH KYJbTHBHPOBAHMH MHMKPOOPIraHM3MOB

HUCIOJIB3YHOTCH:
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A — IOBEpXHOCTHOE KYJbTHBUPOBAHHUE;
b — riyOuHHOE KyTbTUBHPOBAHHUE.

9. B npousBoacTBe AHTHOMOTHKOB MPH KYJbTHBHPOBAHHH MHKPOOPIraHH3MOB
HCIOJIB3YIOTCSl MUTATE/IbHbIE CPebl:

A — TBepabIE;
b — xxunxue;
B — Mmarkue;

I' — razoo0pasHeie.
10. Mukpoopranusmbl, kotopsie HE wucnoas3yrorcs B mnpounecce OHOCHHTE3a
AHTHOUOTHKOB:
A — BUpYCHI;
b — GakTepuy;
B — aKTHHOMMIICTHI;
I' — rpuOsI.
11. IMupokoe nmpuMeHeHHe 1Jisl NPOMBIILIEHHOT0 BblJeJeHUsI 1 OYMCTKH AHTUOMOTHKOB
HAXO/JUT:
A — xpomaTorpadusi B TOHKUX CIIOSIX;
b — nonooOmeHHast xpomaTtorpadusi:
B — BbICOKOA () peKTHBHAS KHUIKOCTHASI XpOMATOTpadus;
I’ — 6ymakHast xpomaTorpadusi.
12. TpeboBanue, HenmpuemJeMoe 1Jis KOPMOBBIX AHTHOHOTHKOB:
A — He JOJHKHBI BCAaChIBATHCSA U3 KEITYA0YHO-KHUILIEYHOTO TPAKTa;
b — He TOMmKHBI 3arpsA3HATH MPOIAYKTHI dKUBOTHOTO MPOUCXOXKICHUS;
B — 10omKHBI HCMIONTB30BATHCS B MEIUIIUHE;
['- wHe gomkHbl 007aAaTh CIOCOOHOCTHIO OOpPa3OBBIBATH Yy  MHUKPOOPTraHU3MOB
MHOKECTBEHHYIO PE3UCTEHTHOCTb.
13

I'pamuuuaun C u3 KyJbTypajJbHOH JKMIAKOCTH 0CAKIAIOT:
A — KHCTIOTON XJIOPOBOIOPOTHOIM;
b — cepHOKHUCIBIM aMMOHHEM;
B — sTanonom.
14. Ilpyn npoOMBINLICEHHOM THPOU3BOACTBE CTPENTOMHLIMHA HCHOJB3YIOTCH IITAMMBI,
XOpOLIO pa3BHBAIOIMECH HA Cpeaax:
A — KyKypy3HBIX;
b — ropoxoBbIX;
B — X7TO0NKOBEIX;
I' — coeBpIX.
15. TokCHMYHOCTD MJI0X0 OYHIIIEHHBIX NIPENAPATOB CTPENTOMMIIMHA CBA3AHA:
A — ¢ HaJIMYMEM B Mpenaparax ruCTaMHUHOIIOI00HBIX BEILIECTB;
b — ¢ o6pazoBaHreM TOKCUYHBIX BEIIECTB U3 CTPENITOMULINHA,
B — ¢ noBBILIEHHON CKOPOCTBHIO TPOHUKHOBEHUS CTPENITOMUIIMHA B TKAHU OPTaHU3Ma;
I' — ¢ NOHMXEHHON CKOPOCTHIO NMPOHMKHOBEHMSI CTPENTOMMIIMHA B TKAaHU OpraHu3Ma W,
TaKUM 00pa3oM, OBBIIIEHHBIM €TI0 COJICPKAHUEM B KPOBH.

JIMTEPATYPA JJIs1 TOATI'OTOBKHU K 3AHATHUIO ITIPENNOJABATEJISIM:
OcHOBHAA:
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1. buorexnonorus. }0.0. Ca3pikun, C.H. Opexos, N.1. YakaneBa — M.: «Akanemusi», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKass OWOTEXHONOTHs: Yd4eOHOE MOCOOHWe i CTYACHTOB BBICIIMX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-/lony ®ennkc Tomck M3parensctBo HTJI Cubupckuit ['ocynapcTBEeHHBINH METUIIMHCKHMA
Yuusepcurer, 2006. — 251 c.

3. ®apMmanieBTHUECKass 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.®DapmarieBTHUECKass OMOTEXHOJIOTHSA: PYKOBOJCTBO K MPAKTHUECKUM 3aHATHSAM: yueld. mocodue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlononHuTenpHas:

5. TepMuHoIOTHYECKUH CIIOBAph 110 OMOTEXHOJIOTUN

6. buonorus: yae6.mocodue / I'.I'. YeObimies ; — M. : TDOTAP-Menua, 2010. — 416 c.

7. MukpoOHOIOTHs, BUPYCOJOTHUS 1 UMMYHOJIOTHS: PYK. K JIa0. 3aHATHAM: yueb. mocooue / B.C.
CooituakoBa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

8. Mukpob6uomnorusi: yueOHUK Uit cTyneHToB (hapmaneBtuuecknx BY3oB / A.A. BopoObeB u
Ip.; — M.: «Meaununa», 2003. — 336 c.

3ansaTue Ne 14.
TEMA 3AHATUS: «@epmenthbl. UMMoOuIn3upoBanHbie gepMeHTHI».
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YUYEBHAS HEJIb 3AHSATHSA: cTyneHTsl JOIDKHBI U3YYUTh (PEPMEHTHI, OMOTEXHOJIOTHYECKHE
METO/BI X MOJIy4eHUs, IMMOOMIN3alus GepMEHTOB, HOMEHKIATYpy pepmenTHbix JIC.

S3HAYUMOCTDb: OHOTEXHOJIOTHSI C MOMEHTa 3apOKICHHS OCHOBaHA Ha (EPMEHTHBIX
npoueccax. B HacTosiiiee BpeMsi epMEHTHBIE IIpenapaThl MUPOKO UCTIONb3YIOTCS AJIs JICUCHUS
U IpoQUIAKTHKN PAa3IMYHBIX MaTosoruii. bynymmii mpoBu3op moipkeH 3Hath AaHHbie JIC, ux
MOJIyYEHUE U CPAaBHUTEIIbHYIO XapaKTEPUCTHUKY.

HPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyeckux 4acax) — 4.
MECTO ITPOBEJAEHUSA 3AHATUS: 527 ayautopus, 2 KOpITyC.

IVIAH ITPOBEJAEHUSA 3AHATHUA U BIO/KET YYEBHOI'O BPEMEHU:
1. OpraHu3alMOHHBIN MOMEHT 5 MUH.
. TecTOBBII KOHTPOJIb BXOJIHOTO YPOBHA 3HaHUA 15 MUH.
. Ompoc, auckyccusi, pa30op CUTYallMOHHON 3a]]a4i Ha 3aHSATUU 65 MUH.
. [TepepsiB 10 muH.
. Omnpoc, TucKyccusi, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a/1a4u 65 MUH.
. TecToBbIil KOHTPOJIb UCXOAHOTO YPOBHSI 3HAHUS 15 MUH.

~N N L B W

. HOIIBCI{GHI/IG HUTOI'OB 3aHATUSA, 3a1aHHUEC K CIICAYIOIICMY 3aHATUIO 5 MHH.

METOAUYECKHUE YKA3AHUA K ITPOBEJEHUIO 3AHATHUSA:

KoHTposbHbIE BOIPOCHI:
1.006mee nousTue o pepMeHTax.
2. OOmast TeXHOJIOTHYECKas CXeMa MOIy4eHUs (EepMEHTOB OMOTEXHOJIOIMYECKHM METOIOM.
[TpoMblinIeHHOE OayYeHUue PEepPMEHTOB.
3. OcHoBHbIE HampaBlieHUsT MEAUIMHCKOW sH3uMonoruu. Kiaccudukauus sH3uMOB. YTO
XapaKTepHO ISl PepMEHTATUBHON peaKIuu?
4. B ueMm 3aKir04arOTCsl OCOOEHHOCTH KYJIBTUBHPOBAHHS MpoAyleHToB (epmeHTtoB? Kakue
CpeZbl M KaKOro COCTaBa MOTYT ObITh HCIOJIB30BaHbI JUIs 3TOTO Mpolecca?
5. Kak ocymectBiasercs mpolecc BBIACIEHUS U OYUCTKM (DEPMEHTOB, TOTYy4aeMbIX
o6uotexHonornueckum  MetogoM? Kak ocymectBisercs mpouece  ¢uibrpanun? - Kak
OCYILECTBIIsIETCS TpoLecc Je3uHTerpauuun ouomaccel? Kakue xpomarorpaduyeckue METOAbI
npuMeHsIoTCs 1 ppakimonupoBanus? Ocodennoctu adhGuaHOM XpoMaTorpadum.
6. Uto takoe ummooOmm3anusa? Kakue Mmetoas uMmMooOmmn3anun ¢pepmMeHToB Bbl 3HaeTe? Kakue
MaTepuaibl UCHOJB3YIOTCS A aacopOuuu ¢epMeHToB? B ueM 3akirodaercss 3TOT METOH
ummoOum3anuu ¢epmenToB? Kak ocymiecTBisercs MeTon HMMMoOOUIM3aluuu (EpMEHTOB C
MIOMOIIBI0 KOBaJIEHTHBIX CBsi3eii? KakoBbl ocobeHHOCTH AaHHOrO MeToAa? B yem 3akimodaercs
METaJUIOXENAaTHBIA METOI UMMOOMITU3AIMH U METO]T BKIIIOUEHUS! ()EPMEHTOB B I'elib?
7. Vicrionb30BaHNE MUKPOKAIICYJI U JIMTIOCOM JUTS ITOJTy4eHHsI (PEPMEHTHBIX MPernapaToB.
8. IMMOOMIHM3MPOBAHHBIE PACTUTEIbHbIE KICTKH.
9. Homenkuatypa HEKOTOpbIX ¢pepMeHTHBIX JITI.
10. OnumuTe TEXHOJIOTHUIO MOJYYEHUsI TEPPHIINTUHA U CTPENTOKUHA3BI.
TECTOBBIE 3AJAHMSA JIJISI BXOJHI'OI'O KOHTPO.ISI 3SHAHU.
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1. Peryaupyer npouecc nuuieBapeHus:

A o-amunaza

b opaza

B crpenronexasa

2. Bepno qu yrBepaxaenue: «IlommakpuiaMuanblii reab He 00/1a1aeT MOHHO-00MEHHBIMU
CBOMCTBAMH, NMO3TOMY Npu uMMoOuam3anun pH - npopuiar akTuBHOCTH (pepMeHTa He
H3MEHSeTCS»:

A Bepno

b Hesepuo

3. B nponecce BblaeJeHUs] U3 KYJAbTYPAJIbHON cpeabl ()epMEHTOB M HX OYHCTKH He
HCIOJIBb3YeTCs:

A 3KcTpakius

b copbronHbIe npoiecchl

B ocaxnenue (BrIcaMBaHHE)

I' meperoHka ¢ BOASIHBIM [1ApOM

4. ®epMeHT JIMra3a, UCMOoJIb3yeMblil B reHeTHYeCKO0il HHIKeHepUM:

A ckperuiser BeKTOp ¢ 000JI0UKON KIETKU X03SMHA

b karanusupyeT BKIIOYEHHE BEKTOPA B XPOMOCOMY KJIETOK XO35MHA

B karanmsupyer KoBaJIeHTHOE CBs3bIBaHHE YriieBoaHO — (pocdoproit nernu JJHK — rena ¢ JJTHK —
BEKTOpa

I" karanu3upyeT 3aMbIKaHUE MENTUIHBIX MOCTUKOB B IENTHIOTJIMKAHE KJIETOYHON CTEHKU

5. Heasimu uMMoOuIU3anuu GepMeHTOB B OMOTEXHOJIOTHYeCKOM NPOU3BOICTBE SIBJIAIOTCH:
A TOBBIIIEHUE YIEIbHON aKTUBHOCTH

b noBeIeHNe cTaOMIBHOCTH

B pacmupenue cyOCTpaTHOTO CIeKTpa

I MHOrOKpaTHOE UCITIOJIb30BAHUE

6. IIpoTuBoONyX0/1€BbIM (pePMEHTHBIM MPENAPATOM SBJISACTCH:

a) acrmaparmHasa

0) cTenToKMHAa3a

B) MEHUIIMJUIMHA3A

I') yPOKHMHa3a

7. JlakTO032a moA e CTBHEM JIAKTA3bl PACHICIISIETCS ¢ 00pa30BaHUueM:

a) TJIIOKO3bI U (PPYKTO3BI

0) IJTFOKO3BI M TATTAKTO3bI

B) ABYX MOJICKYJI CaxapO3bl

T') IBYX MOJIEKY] (PPYKTO3BI

8. MepMeHT J1aKTa3a OTHOCUTCH K KJIaccy:

a) Jmra3

0) Tpanchepas

B) U30Mepa3

I') TUApOJIa3

PA3EOP CUTYAIIMOHHOM 3AJIAUH HA 3AHSITUU.
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3amaya. HecmoTpst Ha TO, 4TO B OCHOBE COBPEMEHHON WHXEHEPHOH SH3UMOJIOTHU JICKHUT
npruMeHeHne pepMeHTOB M (PEPMEHTHBIX CUCTEM, TEXHOJIOTHYECKOE MCIOJIb30BaHNE ()epMEHTOB
HMCECT BIIOJIHC KOHKPCTHBIC OIpaHUYCHUA: JIaGI/IJILHOCTB (l)epMeHTOB, AOpOroBu3Ha U OoJibIast
TPYAOCMKOCTb IPHU UX OYUCTKEC, OJHOKPATHOCTb UX HMCIIOJIB30BAHUSA, B PAAC CIIYy4aCB HAJIMYUC
KO(EpPMEHTOB.
[Ipoananu3upyiite cuTyamuo ¢ 000CHOBaHHEM:

» TyTei MPeoI0JICHUS TUX OTPaHUYCHUI,

» comnocTaBiieHUs] PYHKIIUU OMO0OBEKTa C TEXHOJIOTHUECKOW OTepalnei;

» TIOHSITHSI «CUCTEMa, OTKPBITAs JIJISl YCIIOKHEHHSI.

CAMOCTOSTEJBHAS PABOTA. PEIIEHUE CUTYAIITMOHHOM 3ATAYMH.

3agaua. Kakue gBa OCHOBHBIX MeToja mMMoOmnmu3anuu (epmeHToB Bbl 3Haere? Kakue nBa
OCHOBHBIX CIIoco0a Jisi HMMOOMIIM3anuu (PepMEHTOB B Telle BaM U3BECTHHI? B ueM 3akirodaercs
MPUHILIMIT UMMOOMIN3alUU (PEPMEHTOB C MCIOJB30BaHWEM MeMOpaH? MUKpOKaIcyaIupoBaHue.
BxitoueHne B BOJIOKHAa W BKIIFOUEHHE B JIMIIOCOMBI. MeTon uMmoOunm3anuu (EepMEeHTOB C
UCIIOJIb30BaHUE CUCTEM JIBYX(a3HOro TUMa. MeToAbl XMMHUYECKONH HMMOOMIU3AINH, OTIUYHSI OT
(bU3UYIECKON IMMOOUITU3AIIHH.

TECTOBBIE 3ATAHMSA JIJISI HCXOAAIMIET O KOHTPOJIS 3SHAHUM.

1. ®epmeHT aMuJIa3y AJIsl IPOU3BOICTBEHHBIX MIPOLECCOB MOJIYYAIOT U3 KYJbTYPbI:

a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

2. @epMeHT AaMMJIOIIIOKO3MIA3y, OCYIIECTBJSIIOIIMA THAPOJIN3 OJUI0CAXapPHAOB 10
IJII0KO03bI, 1151 IPOM3BOACTBEHHBIX NMPOLECCOB MOIY4YAI0T U3 KYJbTYpPbI:

a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

3. MyJabTu(epMEeHTHBII KOMILIEKC — 3TO:

a) KOMIUIEKC (PepMEHTHBIX OEJIKOB, BBIIEISIEMbIN U3 KJIETKH ITyTeM 3KCTPAKIUH U OCAXKICHHS
0) KoMIIeKC (PepMEHTOB KJIETOUYHONH MeMOpPaHBbI

B) KOMIUIEKC 9K30- U HJIONIPOTEa3

') KOMIUIEKC ()EPMEHTOB, KaTAIM3UPYIOIIHUX CUHTE3 IEPBUYHOIO WIM BTOPUYHOTO METAab0IUTa
4. JInzoumagaza npuMeHsieTCs1 A1

a) yJIydIlIeHus Ipolecca MUIEBapeHUs

0) OYMCTKH paH OT THOMHO-HEKPOTUYECKUX MAcCC

B) JIeU€HUsI TPOMOO30B

T') CHATHA aHA(PHIAKTHYECKOTO I0Ka

5. MeTtoabl ”MMOOM/IN3ALNH:

a) BHYTPHUKJIETOYHBIE

0) pusuKo-XUMHUYECKHE

B) (pepMEHTAaTUBHBIE

') XUMHYECKHE
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6. IIpenaparbl NpoTEOIUTHYECKUX (PDEPMEHTOB:
a) TEpPUIUTHH

0) conuzum

B) CTpENTOua3a

I) acnaparuHasa

7. lleHNIWITTMHHA32 IPUMEHSETCH C HebI0:

a) JICUCHUH JICHKeMHH

0) nM3uca HEKPOTUUECKUX MAacC B TKaHU

B) CHATHSI aHa(DUIAKTUYECKOTO III0Ka

T) JIGYCHUS TUIIEPYPEKUMUU

3ansaTue Ne 15.
TEMA 3AHATUS: «Ilpenapatsl HopMmoduiopsl. [Ipon3BoacTBo NpoOHOTHKOB
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YUEBHAS HEJIb 3AHATUS: cryaeHTh TOJDKHBI U3YYUTh OMOTEXHOJIOTHIO TPENapaToB
HOPMOGJIOPBI, MPOOMOTHKOB, TPEOMOTHKOB, HX HOMEHKJIATYpy, a TaKXke H3y4YHuTh
OounorexHoioruueckue Meto bl nonydenus JIC u3 pacreHui.

SHAYUMOCTb: OONbIIOE  KOJMYECTBO  MpemapaToB  HOPMOGIOPHl  TOTYYaroT
OHMOTEXHOJIOTHYECKUMU MCTOJaMU. Ha CGFOI[H;IIJ_IHI/If/'I JCHb MOAaHHBIC TCEXHOJIOT'MH SABIIAKOTCA
NEPCICKTUBHBIMA W 3KOHOMHWYHBIMH, B CBA3HM C YCM 6yl[y1l[Hﬁ MMPOBU30p MOOJDKCH 3HATb
OHMOTEXHOIOTHYECKUI MMponeCC MOJIy4CHUA JaHHBIX IPCIapaToB.

JIC, monydeHHble Ha OCHOBE KAJUTYCHBIX M CYCIEH3MOHHBIX KYJIBTYP PACTHUTENbHBIX KIIETOK,
HIMPOKO HCIIONB3YIOTCA B KIIMHUYECKOW MpakTuke. 3Hanue ouorexnosnoruu JIC pacTuTenbHOTO
MIPOUCXOXKICHUS HEOOXOIMMBI OyayIIeMy CHEIUAIUCTy AJs apryMEHTHUPOBAHHOIO CIiocoba Mx
MOJTyYEHUs, a TAKXKE JJIs1 y4acTHUs B MOJYyYEHUH BHICOKOKAY€CTBEHHOTO TOTOBOTO IPOAYKTA.

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

IIJIAH HNPOBEJAEHUS 3AHATHUA U BIOJUKET YYEBHOI'O BPEMEHMU:
1. OpraHu3aiMOHHBIN MOMEHT 5 MUH.
. TecTOBBII KOHTPOJIb BXOJIHOTO YPOBHA 3HaHUA 15 MUH.
. Omnpoc, nuckyccusi, pa300p CUTYallMOHHOM 3a7]a4M Ha 3aHATUU 65 MUH.
. [TepepsiB 10 muH.
. Onpoc, mucKyccust, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a/1auu 65 MUH.
. TecToBbIil KOHTPOJIb UCXOAHOTO YPOBHSI 3HAHUS 15 MUH.
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. HOIIBCI{GHI/IG HUTOI'OB 3aHATUSA, 3a0aHHUEC K CIICAYIOIICMY 3aHATUIO 5 MHH.

METOAUYECKHUE YKA3AHMUS K TIPOBEJAEHUIO 3AHATUA:

KoHTpoJibHbBIE BONIPOCHI:

1. IToHsATHS: TPOOMOTHKHU. CUMONO03, CHMOMOHTHI.

2. Coneprxanne MUKPOQIIOPHI KHIIIEYHUKA YEITOBEKA.

3. JIakTo- 1 OupugodaKTEpUH.

4. Mucbaxrepno3. [IpuurHbl BOSHUKHOBEHUS, IPOPHIIAKTHKA U JICUECHUE.

5. [Ipou3BoaCTBO IpemapaToB HOPMODIOPHI.

6.YacTHasi TEXHOJIOTHS ITPENapaToB HOPMO(IOPHI.

7. HomeHknatypa mnpenapatoB HOPMOGQUIOpbI: OaKTUCYOTHI, OM(HUIyMOaKTepuH B IOPOILKE,
6udukon cyxoit, 6udpumu3, 6uUIOHT cyxoi, OMOBECTHH, JJAKTOOAKTEPHUH B MOPOIIKE, AIUIION
CYXOH, JIMHEKC, KOJMOAKTepUH CyXOH, CIOpOOaKTepHH cyXxoil, 3HTeposn 250, KOHILIEHTpaT
«Hapuns», npeONOTHKH.

8. KynpTypa H301MpoBaHHBIX KIETOK, TKAHEH M OPraHOB PACTEHUH.

9. OcobeHHOCTH KYTHTUBUPOBAHUS H30JIMPOBAHHBIX KJIETOK U TKAHEH PACTEHHIA.

10. MeTonib! KylIbTUBUPOBAHUS U30JIMPOBAHHBIX KIETOK U TKAHEH.

11. KynpTypa pacTUTENBHBIX KJIETOK KaKk HCTOYHUK JIB.

TECTOBBIE 3AJAHUA BXOJSAIIETO KOHTPOJISA 3HAHUI.
1. IIpe6uoTHKH 3TO:
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a) )KMBBIC OCTa0JIEHHBIE IITAMMBI HOPMAJIBHOW MUKPO(IIOPHI KHIIIEUHUKA

0) TO MUIIEBBIC BEIIECTBA, KOTOPBIC MUTAIOT MOJE3HBIE MUKPOOPTAHU3MBI U CIIOCOOCTBYIOT HX
pa3BUTHUIO

B) KOMIUIEKC >KHBBIX MHUKPOOPTAaHM3MOB DPAa3HBIX BHJIOB M BEIIECTBA, CTUMYIUPYIONIHEC HX
KOJIOHM3HPYIOITYIO CIOCOOHOCTh ¥ pa3MHOXKECHHE

2. K moJIMKOMIIOHEHTHBIM NMPOOMOTHKAM OTHOCATCS:

A) bupumymobakTepuH

b) 6udunax

B) 6ududopm

3. MUKPOOPraHU3MBbl, HCNOJIb3yeMble IS CO3aHUs 7YOHOTHKOB, T0JKHbI 00,1a1aTh:
A) yCTOHYMBOCTBIO K aHTHOMOTHKAM

b) anTaronucTuueckoil akTHUBHOCTBIO

B) aare3uBHBIMU CBOMCTBAMH

I') mocTaToYHOM CKOPOCTHIO pOCTa

4. K npenaparaM npooMoTHKOB, He COJAEPKAIIMX JAKTO0AKTEPHH, OTHOCHT:

a) ractpodapm

0) oudrmsz

B) JINHEKC

T') TJaKTOOAKTEpUH CyXOHn

5. PocT 0iHOr0 MUKPOOPraHU3Ma MOJABJIsIeTCS] B MPUCYTCTBHM APYroro — 3To:

a) HEUTpanu3M

0) aMeHCAIU3M

B) KOMMEHCAJIU3M

r) cuMOHO03

JTajI0H oTBETA: O

6. MexaHu3MBbI MyTyaIu3ma:

a) oOMeH MUTaTeIbHBIMH BEIIECTBAMU

0) CUHTE3 TOKCUYECKUX BEIIECTB

B) TIOTJIOIICHUE HE3aMEHUMBIX MTUTATEILHBIX BEIICCTB

T') cekpenust epMEHTOB, pa3pyIIAIONINX TTOJTUMEPHI KIIETOYHON CTEHKH

7. CocrosiHMe cHCTeMbl, KOI1a HH OJUH M3 OPraHM3MOB He OKa3bIBaeT BJIMSIHUS HA
CKOPOCTH POCTa APYroro MUKPOOPraHu3Ma, Ha3bIBAETCH:

a) HelTpanu3m

0) MyTyanau3m

B) KOMMEHCAIIU3M

') aMEHCAIU3M

8. Bacillus BxoauT B cocTaB npenapara:

a) ®monuBun bC

6) Hopmodop

B) DHTEPOI

r) bugukon

9. CUMONOTHKH ITO:

a) JKUBBIC OCJTA0JICHHBIE IITAMMbI HOPMaJTbHOW MUKPOQIIOPHI KUIIICYHUKA

0) 2TO MUIIEBBIE BENIECTBA, KOTOPHIE MTUTAIOT MOJIE3HBIE MUKPOOPTAHU3MBI M CIIOCOOCTBYIOT MX
Pa3BUTHIO
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B) KOMIUJIEKC HUBBIX MHKPOOPTAaHM3MOB Pa3HBIX BHJIOB U BEIIECTBA, CTHUMYJIHUPYIOIIUE HX
KOJIOHM3HPYIOIIYIO0 CHOCOOHOCTh M pa3MHOKEHUE

PA3BOP CUTYAIIMOHHOM 3ATAYM HA 3AHATHM.

3apauya 1. IlpemiokuTe MOCETUTENIO aNTEKH JIEKAPCTBEHHbIE MIpernaparbl Ha OCHOBE
MPOOMOTUKOB M NMPEOMOTUKOB, MPHUEM KOTOPBIX MOXHO COBMEILATh C MPHUEMOM MepOpaIbHBIX
[pernapaToB aHTUOHMOTUKOB.

CAMOCTOATEJIBHASA PABOTA. PEHIEHUE CUTYALIMOHHBIX 3AJTAY.

3agaua 1. ®akropsl, BbibBatomue HapyweHus JKKT. IlpencraButenu pe3naeHTHON
mukpogopsr  JXKKT denoBeka. Kro mnpeoGmagaer? [IpuHOMOBI NPOOMOTHKOTEPAITUH.
Omnepenenenne. Yto mpeacraBiseT npenapat Xuwiak-gopre? SABnsercs 11 oH mpoOUoTHKOM?

3apaua 2. TexHoJorHWs TPOU3BOJACTBA MpemnaparoB OM(PHUIO- M JIAKTOOAKTEpUM aHAJIOTHYHA
TEXHOJIOTHUH KoJuOakTepuHa. Pazmuuusi OTHOCSATCS K COCTaBY MUTATENBHBIX CPEIl U YCIOBUSIM
KYJIbTUBHPOBAHUS B COOTBETCTBHUHU € (PU3HOIOTHUYECKUMH OCOOCHHOCTSIMU OaKTEpHIA.

» Kakumu npenmyinecTBamu 001a1at0T OUGUI0 - U JTaKTOOAKTEPHH VIS TPOU3BOJICTBA H
MNPUMCHCHUA B KadYC€CTBC JICKAPCTBCHHBLIX IIP€HIapaTOB IIO0 CPAaBHCHHIO C KHUIIEYHOUI
MaJIOYKOM?

» Kakue craauu npUCYTCTBYIOT B TEXHOJIOTHUECKOM IPOIIECCEe MPOU3BOCTBA MPEMapaToB
poOMOTUKOB?

» Ilo kakuM ITOKa3aTeasiM MPOBOAAT KOHTPOJIb T'OTOBOIO JICKAPCTBEHHOI'O IIperapara
Bifidobacterium bifidum?

» Kaxoii CIIocoo MIPOU3BOJICTBEHHOT'O KYJIbTUBHUPOBAHUS B OuopeakTope
MPEANOUYTUTENbHEE JIJI HAKOIUICHHSI OMOMACChl MOJIOYHOKHCIIBIX OaKTepUM.

» Tlo KakuM T[OKa3aTelisM OCYIIECTBISIOT KOHTPOJb JICKAPCTBEHHOTO Iperapara
«JlakToOakTepUH»?

TECTOBBIE 3ATAHMSA JIJISI HCXOAAIMIET O KOHTPOJIS 3SHAHUM.
1. MuKpoOpranu3mbl, ¢ KOTOPbIMH 4€JI0BEK BCTPEYACTCH B TCHCHUH KM3HM:
A) TpaH3UTOpHBIE, HE CLIOCOOHBIE K ITTUTEIbHOMY IPEOBIBAHUIO B OPraHU3Me

b) npuHoCsIIe HECOMHEHHYIO NOJIb3Y

B) ycinoBHO-naTorenHsle

I') Bo30ynuTenu nH(pEKINOHHBIX 3a001eBaHUM

2. K nonoxureJbHbIM QyHKIUSAM HOPMOGUIOPHI KHIIEYHMKA YeJ0BeKa OTHOCUTCH Bce,
KpoMme:

A) MEXMHUKPOOHOTO aHTOTOHMU3MA U aKTUBALIMA UMYHHOMN CHCTEMBbI

b) cunTeTnueckoit u NETOKCUKAIMOHHON

B) oOmenHoOI

') KOHLIEHTPUPOBAHUS U 33/IEP’KKU B OPraHU3Me KCEHOOMOTHUKOB

3. K npyunHam, BbI3bIBAIOIIMM IMCOAKTEPUO3, OTHOCATCS:

A) UCTIOIb30BaHUE B PAIIMOHE MUIIEBBIX BOJOKOH

b) uMmMyHHBIe HapylLIeHUs, cOMaTHYeCKUe U MHPEKINOHHbIE O0Ie3HU

B) Hapymienue nutanusi 1 MeJMKaMEHTO3HOE BO3/IeICTBHE
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I') ucrionb30BaHKEe B MUIY MOJOYHOKHUCIIBIX MUKPOOPTaHU3MOB

4. lna nmpenapaTroB HOPpMO(JIOpPHI 00IHMM SIBJISIETCH:

A) crmoco0 U3roTOBICHUS

b) mapenTtepanbHbIi c10COO BBEACHHS

B) ycnoBust mpousBoacTBa

I') Guostornyeckast akTHBHOCTD

5. JInopuibHasi cymka — 3To:

A) cylka U3 3aMOPOKEHHOT'O COCTOSTHUSI 1101 BAKYMOM

b) cymika npu armocepHOM naBiIeHUN

B) cymika ¢ moMorsio ancopOoeHToB

6. Uto ne siBasiercsa bAlom:

A) budumym — MmynsT 2

b) Hopmocniektpym

B) Hopmoduopun-JI

I') Xanak-popte

7. K uMMOOMWIN30BAHHBIM HA COpPOEHTEe MPOOMOTHUKAM OTHOCHT:

A) xumanua

b) 6uodnop xuakuit

B) 6udnnymbakrepun dopre

') Oudumnakr

8. Jl1s npou3BoOACTBA JTAKTOOAKTEPUHA IPUMEHSIOT IITAMM:

A) Lactobacterium acidophilus

B)Lactobacillus plantarum

JIMTEPATYPA JJISA IOAI'OTOBKHU K 3AHATUIO ITPEIIOJJABATEJISIM:

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: Yd4eOHOE TMOCOOWE IS CTYACHTOB BBICIIMX Y.
3aBenenuit [lpumen T.I1., Yyganuna B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTog-
Ha-Jlony ®enukc Tomck MsznarensctBo HTJI Cubupckuit I'ocynapcTBeHHBIH MEIUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCKast OMOTEXHOJIOTUS: PYK. K IPaKT. 3aHATHAM: yuel. nocooue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katnunckoro. — M.: [D0OTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHYecKast OMOTEXHOJIOTUS: PYKOBOJCTBO K MPAKTHUUYECKUM 3aHATUAM: y4eO. mocodue
/. 2-e u3n., nepepad. u gomn. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlonmonHuTENbHAS:

5. TepMuHoIOrHYECKUH CIOBaph 10 OMOTEXHOJIOTUN

6. buonorus: yued.mocodue / I'.I". Uebsmes ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. MuKpoOHoIOTHsi, BUPYCOJIOTHS 1 MMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: yueO. mocobue / B.C.
CooituakoBa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuosorus: y4yeOHUK A cTyaeHToB (apmanetudeckux BY3os / A.A. BopoObeB u
ap.; — M.: «Menuuuna», 2003. — 336 c.

3ansaTue Ne 16.
TEMA 3AHATUSA: «buonpenaparbl pACTUTEJIBHOI0 IPOUCXO0KICHH)
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YUEBHAS HEJIb 3AHATHUSA: cTyneHTsl JOJDKHBI U3YYUTh OMOTEXHOJOTHYECKHUE METOIBI
nostyuenus JIC u3 pacreHui.

SHAUUMOCTD: JIC, nonyyeHHbIe Ha OCHOBE KAJUIyCHBIX WU CYCHEH3UOHHBIX KYJIbTYP
pacTUTENbHBIX KJIETOK, IIUPOKO HCIOJNB3YIOTCA B KIMHUYECKONW MpakTHKe. 3HaHUE
o6unorexnonoruu JIC pacTUTETLHOTO MPOUCXOKICHHS HEOOXOAUMBI OYAYIIEeMY CHEIHATUCTY s
apryMEHTUPOBAHHOTO CIOco0a MX TMOMY4YeHHs, a Takxke Uil Yy4dacTus B MOJy4EeHUU
BBICOKOKaY€CTBEHHOI'0 TOTOBOT'O MPOAYKTA.

HPOJOJIKUTEJBHOCTD 3AHATHUS (B akageMuyeckux 4acax) — 4.
MECTO ITPOBEJAEHUS 3AHATHUSA: 527 aynuropus, 2 KopIiyc.

IIJIAH HNPOBEJAEHUS 3AHATHUA U BIOJUKET YYEBHOI'O BPEMEHMU:
1. OpraHu3alMOHHBIN MOMEHT 5 MUH.
. TecTOBbIIl KOHTPOJIb BXOJJHOT'O YPOBHS 3HaHUA 15 MuH.
. Omnpoc, nuckyccusi, pa300p CUTYallMOHHOM 3a7]a4M Ha 3aHATUU 65 MUH.
. [TepepsiB 10 muH.
. Onpoc, mucKyccust, CaMOCTOSITEIbHOE PEIICHUE CUTYallMOHHOM 3a/1auu 65 MUH.
. TecTOBBII KOHTPOJIb UCXOJHOTO YPOBHS 3HaHUSA 15 MUH.
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. IlogBenenue UTOroB 3aHATHUA, 3aJaHUC K CICAYIOLNIEMY 3aHATHIO 5 MUH.

METOAHYECKHUE YKA3AHUA K ITPOBEJEHUIO 3AHATHUSA:
KonTposabHbIe BONPOCHI:

1. KynpTypa n301upOBaHHBIX KJIETOK, TKAHEH U OPraHOB PacTEHUH.

2. Oco0eHHOCTH KYIbTUBHUPOBAHUS U30JINPOBAHHBIX KJIETOK M TKaHEW pacTeHUH.
3. MeTop! KylnbTUBUPOBAHUS U30JMPOBAHHBIX KJIETOK U TKaHEH.

4. KynpTypa pacTUTENbHBIX KJIETOK KaK UCTOYHHK JIB.

TECTOBBIE 3AJAHUA BXOJSAIIETO KOHTPOJISA 3HAHUM.
1. UnaykTopamMu peain3aluuy TOTHNOTEHTHOCTH KJIETOK M TKaHell pacTeHuii sBJISIOTCS:
a) YO®-o6myueHue

0) BUTaMUHBI

B) aMUHOKHCIIOTBI

) GUTOrOpMOHBI

2. DKCILIaHT — JTO:

a) N30JINPOBAaHHbBIE U3 pacTeHUIl (pparMeHTsl TKaHU

0) ¢hparMeHThl Kajutyca AJisl CyOKyJIbTUBUPOBAHUS

B) 4acTh CYCIIEH3MOHHOM KYJIBTYpPHI AJIS CyOKYIbTUBHUPOBAHUS

I') KyJIbTypa, BO3HUKAIOIIAsl U3 OJTHON KIETKU

3. Tun nuTa”Hus KyJbTypbl TKAHEH PACTEHMI:

a) ayKCOTpOQHBIH

0) xemoreTepoTpopHbIN

B) (O0TOaBTOTPOPHBIN

') XeMOJUTOTPO]PHBII
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4. U3 KyJabTypbl KAKO# KJIETKH BbIAEJSOT IUKOHUH:
a) BopoOeiinnka KpaCHOKOPHEBOTO

0) Tabaka KypUTEIBHOTO

B) XKenbiiens

r) Ponuosnst po3oBoit

5. U3 KyJbTYypbl KaKO#l KJIETKH BbIAEJSIOT YOUXUHOH:
a) Bopobeiinnka KpaCHOKOPHEBOTO

0) TabGaka KypUTEITBLHOTO

B) JXKeHbiieHs

r) Ponuosnst po3oBoit

6. 13 kyJbTypbl KaKOii KJIETKH BbIICJISIOT CHHTE3 NAHAKCO3HI0B:
a) BopoOeiiHnka KpacHOKOpPHEBOTO

0) Tabaka KypUTEIBHOTO

B) JXKeHbiieHs

r) Ponnosnsr po3oBoit

PA3EOP CUTYAIIMOHHOM 3AJIAYUN HA 3AHSITUU.

3agauya 1. buorexHonornueckue Metoasl nonydeHus: JIC Ha OCHOBE KyJIbTYp KJIETOK pacTEHUMN
UMEIOT IIMPOKOE PACHpPOCTPAHEHHE, ITOCKOJBKY I10 CPaBHEHHMIO C TMOJy4YeHHEM Ouomacc
PACTUTENBHBIX KYJIBTYP W3 JWUKOW MPUPOIBI WM C IUIAHTAI[MA 3TH METOJbI OTIHYAIOTCS
BBICOKOW PEHTa0EIbHOCThIO, IKOJIOTHYHOCTHIO, HE3aBUCUMOCTBIO OT reorpaduu W KiIMMaTa
NPOM3PACTAHUS TOTO MM HHOTO PACTEHUS, a TAK)KE 00CCIICYMBAIOT BRICOKOE KA4eCTBO IIEJICBOTO
NOPOJAYKTa, CTa0MJIBHOCTh MPOU3BOJICTBA W  BO3MOXKHOCTH  YIIPABJICHUS  IpOIECCaMu
(aBromMaru3anuio). Bce BhINIENEPEUNCIIEHHOE YKa3bIBa€T HAa BBICOKYIO MEPCIEKTUBHOCTh
JABHEHIIET0 Pa3BUTHSI JAHHBIX METOIOB. AHAIM3HUPYS JaHHYIO CUTYAIHIO:

- TpeACTaBbTC TEXHOJIOTMU TIIOJIYUYCHHS JIGKAPCTBCHHBIX IMPENapaTroB  PaCcTHUTEIHHOTO
MPOUCXOXICHUS C KOHKPETHBIMH TIpUMEpaMH, oOpamiasi BHUMaHUE Ha CHEIUPUKY
PACTHTENBHBIX KJIETOK, (Da3bl poCTa, MUTATEIBHBIC CPENbl, YCIOBHS (EPMEHTAIMA W THIIBI
OHOpEeaKTOpOB;

- CONOCTaBbTe CTAaOMIBLHOCTH IIpoIlecca TI0 BBIXOAY BTOPHYHBIX METAaOOJHMTOB C
i hepeHIIMPOBKOI KIETOK U CO CTaauel KylbTUBUPOBaHHUs ((ha3bl pOCTa KIETOK);

- MPEAJIOKUTE METO]I UCTIONB30BaHusl (DEPMEHTOB Ui MPEBPAIlEHUS! JUTUTOKCHHA B JUTOKCHH
(mocnenHU MeHee TOKCUYEH M MOATOMY €ro MPUMEHSIOT B KaueCTBE CEplIeYHOro Impemnapara -
KapJACHOIHIa).

CAMOCTOATEJBHASA PABOTA. PELHIEHUE CUTYAIIMUOHHBIX 3A1AU.

3agaua 1. KyneTypsl KJIETOK U TKaHEH JJI11 MaCCOBOTI'O Pa3MHOKEHUS PACTEHUIN U 03/J0POBIICHUS
IIOCaJI0YHOr0 MaTepHalla, B TOM YHUCIIE JIEKAPCTBEHHBIX PACTEHMM, HAIUIA NTMPOKOE IPUMEHEHHE
B PACTCHUEBOJCTBE.

1. C xakoil LEenpI0 NpU BBIPAIIMBAHMM KaJUIyCHOM TKaHU IPOBOJAT IAaCCUPOBAHUE WIIU
CyOKyNnbTUBHpPOBaHUE?

2. IloHsATHE U CYMIHOCTDH AU(PepeHIraui MEPUCTEMATUIECKON KIETKH.

3. MoxeT nu y pacTeHuii mporecc nuddepeHuanui ObITh 00paTUMBIM, TTPH KAaKUX YCIOBUIX

3agauya 2. KynpTuBHpyemble KIETKH BBICIINX PACTEHHH MOTYT pPacCcMaTpUBaThCsS Kak
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TUIMYHBIE MUKPOOOBEKTh. B OCHOBE KyJIbTUBHUPOBAHMS PACTUTENBHBIX KIETOK JIEKUT
CBOWCTBO, Oyaroziapsi KOTOPOMY COMAaTHYECKHE KIETKM pPAacTeHHs] CHOCOOHBI IOJHOCTBIO
peann30BaTh HACIEICTBEHHYIO HH(POPMALIUIO, TO €CTh 00ECIIEYUTh PA3BUTHE BCETO PACTEHHUS.
1. Kakoe Ha3BaHME HOCUT JAHHOE CBOMCTBO PACTUTENIbHBIX KIETOK?
2. Kakue nMKIbl pa3BUTHS IPOXOJUT KaJNTyCHAs KJIETKA 32 BECh IEPUOJ

cBoel xxu3HenesTenbHocTh? KpuBas pocTa u ¢a3bl pocTa KaJulyCHOM TKaHU.
3. Ilporomuact - 3T0 KJeTKa, JUleHHas 000104ku. CiocoOHa M OHA K

JEJIEHUI0?
4. Ilpu mosiyueHUM KaJUTyCHBIX KYJIbTYp CHayaja IOTOBAT MajeHbkue (2— 4 MM) KyCOYKH
pacTUTENPHONW TKaHHM, HE YTPAaTHBIIHE CIIOCOOHOCTh K pernpomyKuuu. VX Ha3BaHue. DTarbl
[IOJIyYEHUs IEPBUYHOrO KaJlIyca.

3agaua 3. KynabTypbl KJI€TOK M TKaHEH JIJIsl MaCCOBOTO Pa3MHOKEHHS PAaCTEHUH B 03/I0POBIICHHS
[I0CaJI0YHOr0 MaTepuaa, B TOM YUCIIe JIEKAPCTBEHHBIX PACTEHUH, HALIUIM IIUPOKOE IPUMEHEHHE
B PACTEHUEBOJICTBE.
1. Kakoii mMeTron mO3BOJIAET OT OJHOW MEpPUCTEMBI MOIYYUTh (PEreHEpUpPOBATh) JOCTATOYHO
00JbIIOE KOJIMYECTBO HOBBIX pPACTEHHWM, B TOM u4Hucle M B KyiubType in vitro? Jlus
OCYIECTBIICHHS JTaHHOTO MeToja Ooyiee MOAXomaT cinaboaudepeHIMpOBaHHbBIE WIH BBICOKO
QG epeHIIMpPOBaHHBIC TKAHH

pacrenus?
2. KammycHas TKaHb, OIIpeJesIeHle, OM0JIorndeckas pob.
3. B kxauectBe dYero mnpu KyJIbTUBUPOBAHMU PACTUTENIBHBIX KJIETOK HCHOJb3YIOT 2,4-
TuxJI0p(heHOKCUYKCYCHYIO Kucioty (2,4-]1), anbda-nadtunykcycuyto kucinoty (HYK)?
4. Kakumu B 3aBUCHUMOCTH OT NPOUCXOXKJEHHSI U YCIOBMH BbIpAIllMBAaHUS KaJUTyCHblE TKaHU
OBIBAIOT 110 CTENICHU IUIOTHOCTU?

TECTOBBIE 3ATAHMSA JIJISI HCXOAAIMIETO KOHTPOJIS 3SHAHUM.

1. OntuMajbHble YCJOBUSI KYJIbTHBHPOBAHUSI M30JHPOBAHHBIX TKaHel M KJIETOK
pacTeHuii:

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

b) t=25-27 °C, Bnaxuocts 60 -70 %.

B) t =35 -40 °C, Bnaxnocts 80 -90 %.

2. «I'oJs1bIe» IPOTOMJIACTBI — ITO:

A) KajutycHas KyJbTypa.

b) xnetounast cycrieH3us B )KHMJIKOW UTATEIBLHON cpeie.

B) syGakrepuii.

I') 3apoapiiy.

3. I'uOpuabl, 00pa3oBaHHbIe NPH CAUSTHUM MPOTOILUIACTOB Pa3HbIX MAaTEPUHCKHUX KJIETOK,
Ha3bIBAIOTCH:

A) roMOKapuOHBI.

b) rerepokapuoHsl.

B) 3urortsl.

') MmyTaHTBI.

4. ITo M3 THIEHTIMKOJIb, BHOCUMBIH B CYCIICH3HIO IIPOTOIJIACTOB:

A) npenoTBpalaeT ux CiausHUe.
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b) cmocoOcTBYeT X CIUSHHIO.

B) mpenoTBpamiaeT MUKpOOHYIO KOHTAMUHAIIHIO.

I') ucrionHsIeT pOIL KOHCEPBAHTA.

5. Kak nocturaercs BbICOKAsi CTA0WJIBHOCTH MPOTOMJIACTOB MPH XPAHEHHUH B:
a) xoJoze

0) cpeze ¢ 1oOaBIeHUEM aHTHOKCHIAHTOB

B) TUIIEPTOHUYECKOU cpefie

') aHA3POOHBIX YCIOBUAX

1) cpejie MOJIUATUIICHT MIIKOJIS

6. JInzouum odecneynBaeT MoJIy4eHHue MPOTONIACTOB:
a) KJIETOK pacTeHui

0) K1eTOK TprOoB

B) KJIETOK KMBOTHBIX

') aKTHHOMHUIIETOB

OTBeTHI HA TeCTOBbIE 3aJaAHUS:

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

JIMTEPATYPA JJISA IOAI'OTOBKHU K 3AHATUIO ITPEIIOJJABATEJISIM:

OcHoBHas:

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

2. dapmareBTHYECKass OWOTEXHONOTHs: Yd4eOHOE TMOCOOWE IS CTYACHTOB BBICIIMX Y.
3aBefenuil Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-Jlony ®enukc Tomck M3zmarensctBo HTJI Cubupckuii I'ocymapcTBEeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCKass OMOTEXHOJIOTUS: PYK. K IPaKT. 3aHATHAM: yuel. nocooue / C.H. Opexos ;
nox pen. B.A. beikoa, A.B. katnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHYeCKast OMOTEXHOJIOTHS: PYKOBOJCTBO K NMPAKTHUYECKUM 3aHIATUAM: y4e0. mocoOue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlonmonHuTENbHAS:

5. TepMuHoOIOTHYECKUH CIIOBaph 110 OMOTEXHOJIOTUN

6. buonorus: yued.mocodue / I'.I". Uebbies ; — M. : [90OTAP-Menua, 2010. — 416 c.

7. MuKkpoOuoiorusi, BUPYCOJOTHsl 1 MMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: yuel. mocobue / B.C.
CooituakoBa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuosorus: y4yeOHUK A cTyaeHToB (apmanetuyeckux BY3oB / A.A. BopoObeB u
ap.; — M.: «Meauuuna», 2003. — 336 c.
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3ansaTue Ne 17.
TEMA 3AHATUSA: Moayas Ne 4 no Temam:
«AHTHOMOTHKHN. YacTHast OnoTexHoI0rust aHTHOMOTHKOB. [IpennapaTsl HopModiopbI.
IIpe6onoTuxkn. buonpenaparel pacCTUTEIbLHOIO MPOMCXOKICHUS».

YUYEBHASA HEJIb 3AHATHUSA: 3akperieHWe U cucTeMaTu3alus 3HAHUM Yy CTYACHTOB IO
M3YYEHHBIM 32 MOJYJIb TEMaM.

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

IIJIAH NPOBEJAEHUS 3AHATHUA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3alMOHHBIN MOMEHT 5 MUH.
. TecTOBBII KOHTPOJIb BXOJIHOTO YPOBHA 3HaHUA 15 MUH.
. Ompoc, auckyccusi, pa30op CUTYallMOHHON 3a]]a4i Ha 3aHSATUU 65 MUH.
. IlepepbiB 10 MuH.
. Onpoc, IucKyccusi, CaMOCTOSITEILHOE PEIICHNE CUTYAIIMOHHON 3a/1auu 65 MUH.
. TecToBbIil KOHTPOJIb UCXOAHOTO YPOBHSI 3HAHUS 15 MUH.

~N N L B W

. HOIIBCI{GHI/IG HUTOI'OB 3aHATUSA, 3a0aHHUEC K CIICAYIOIICMY 3aHATUIO 5 MHH.

METOAUYECKHUE YKA3AHUA K ITPOBEJIEHUIO 3AHATHUS:

KoHTponbHbIE BONIPOCHT:
1. O6mue nonsitus 06 anTubnoTHKaX (a/0). A/6 Kak BTOpUYHBIE METaOOIHTHI.
2. Tunsl cBA3EH MEXAY MUKPOOUOIOTUYECKUMU COOOIIIECTBAMH.
6. Kitaccudukanum a/6. Mexanu3mbl OnocuHTe3a a/0.
7. buorexnomnorusi a/6. Cxema mpomsBoactBa a/6 mo H.E. Eropomy. ®a3ml mporecca
dbepmenTaruu a/o.
8. MeToab! BLIAEICHUS U OUUCTKH a/0.
9. Mexanu3msl feicTBus a/0.
10. AnTHOMOTHKOpE3UCTEHTHOCTh. [lyTH OGOpHOBI C aHTHUOMOTUKOPE3UCTEHTHOCTHIO. [lomck
HOBBIX IPUPOJHBIX a/0.
11. buotrexHonorusi aHTHOMOTHUKOB.
12. YacTtHas TeXHOJOTHS a/0: MEHUIMILTUHBI U 11eQalOCTIOPHHBI.
13.0011ee nousATue o pepmeHTaX.
14. OOmiasi TeXHOJOTHYECKasi cXeMa IOJIydeHHs (EepMEHTOB OMOTEXHOJIOIMYECKUM METOJ/IOM.
[TpoMbInICHHOE TIOTyYeHUe EPMEHTOB.
15. OcHOBHBIC HamMpaBJICHHWS MEIUIMHCKOW 3H3UMOjoruu. Kiaccudukamms sH3uMoB. YUTo
XapaKkTepHO TSl PepMEHTATHBHON PEaKIu?
17. B yem 3akiro4aroTcsi OCOOEHHOCTH KYJIbTUBHUPOBAaHMS TMPOAyleHTOB (epmeHToB? Kakue
CpeIbl ¥ KaKOTO COCTaBa MOTYT OBITh MCIIOJIB30BAHKI JIJIsl 3TOTO Tporiecca?
18. Kak ocymiecTBisieTcss MPOLECC BBICTCHUS W OYUCTKH (PEPMEHTOB, TOIYyJaeMbIX
OouorexHonornueckuMm  Meronom? Kak  ocymectBisiercs mnpouecc  guubtpanmu?  Kax
OCYIIIECTBIIICTCS TIPOIlecC Je3uHTerpanuu Ouomacchl? Kakme xpomaTtorpaduueckne MeTOJIbI
npuUMeHsIoTCs 11 ppakimorupoBanusi? Ocodennoctu ahGuaHON XpoMaTorpadum.
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19. Yto Takoe ummooOmm3anusa? Kakne Mmetoasl nMMmoOun3anuu GpepMeHToB Bbl 3HaeTe? Kakue
MaTepHalbl HMCIONB3YIOTCS UId aacopOouuu ¢epMeHTOB? B uem 3akmiouaercs 3TOT MeETOJ
ummooOmnu3anuu  pepmentoB? Kak ocymecTBisercs MeTol HUMMOOMIM3alu (HEPMEHTOB C
MIOMOIIBI0 KOBAJICHTHBIX CBsi3eii? KakoBbl ocobeHHOCTH AaHHOTO MeToAa? B yem 3akimovaercs
METaJUIOXENAaTHBIA METOI UMMOOMIN3AIIMH U METO/T BKIIOUECHUST (PEPMEHTOB B I'elib?

20. Vcnonp3oBaHNE MUKPOKAIICYJT U JIMIIOCOM JJIs TOJTyueHus: PepMEHTHBIX MPernapaToB.

21. UMMOOMIM3UPOBAHHBIE PACTUTEIHHBIC KICTKH.

22. Homenkiarypa HeKoTopsix (hepmeHTHBIX JIIT.

23. OnuiuTe TEXHOJIOTHUIO MOJIYUYEHUs TEPPUIUTHHA U CTPENTOKHUHA3BL.

24. TousiTus: NpOOUOTUKH. CUMOMO3, CHMOUOHTHI.

25. Coneprkanue MUKPO(IOPHI KUIIIEYHUKA YETIOBEKa.

26. JlakTo- 1 6udurodaKTepun.

27. Nucbakrepro3. [IpnunHbl BOSHUKHOBEHHS, TPOPHIAKTHKA U JICUCHHE.

28. [Ipon3BOACTBO MpemapaToB HOPMODIOPHI.

29.YacTHas TEXHOJIOTHUS IIPENnapaToB HOPMOGIOPHIL.

30. HomeHnknaTtypa mpemnapaToB HOpModiopsl: OakTucyotusn, oudunymOakTepuH B MOPOIIIKE,
oudukon cyxoit, oudunus, 6UPUIOHT CyXxol, OMOBECTUH, JIAKTOOAKTEPUH B MOPOILIKE, AI[UION
CYXOMH, JIMHEKC, KOJMOAKTEepUH CYXOH, CIIOpOOAKTEpUH CyXoH, sHTepon 250, KOHLEHTpar
«Hapuns», npeOMOTUKH.

31. KynpTypa U30JupOBaHHBIX KJIETOK, TKAHEW U OPTaHOB PacTEHUI.

32. OcoOEeHHOCTH KYJIbTUBUPOBAHUS N30JIMPOBAHHBIX KJIETOK U TKAHEH pacTeHU.

33. MeTroabl KyITbTUBUPOBAHUS N30JIHUPOBAHHBIX KJIIETOK U TKaHEH.

34. KynbTypa pacTUTENIbHBIX KJIETOK KaKk UCTOUYHUK JIB.

3TAJIOHbI TECTOBBIX 3AJIAHUMN:

Bapuanr 1

1. Ilpo6noTuxu 31o0:

A) buonpemnaparsl HOpMaJIbHON MUKPO(MIIOPHI KMILIEYHUKA;

b) mumessie BA/I, cocrositue u3 yrieBoaoB

2. K MOHOKOMIIOHEHTHBIM NPOONOTHKAM OTHOCATCSH:

A) GupunymObakTepuH

b) bugunax

B) oudpudopm

3. K moJIMKOMIIOHEHTHBIM POOMOTHKAM OTHOCSITCSH:

A) budunymbaxkTepuH

b) 6udunax

B) 6ududopm

4. MUKpPOOPraHu3Mbl, HCIOJIb3yeMble ISl CO3AaHUs JYOMOTHKOB, 10/I’KHbI 00/1a1aTh:
A) yCTOHYMBOCTBIO K aHTHOMOTHKAM

b) anTaroHMcTHYeCKOi aKTUBHOCTBIO

B) aare3uBHBIMU CBOMCTBaMM

I') mocTatouHO¥M CKOPOCTHIO pOCTa

5. JlimmTesbHOCTH (B CYTKax) Npomecca MNPOU3BOACTBA JIAKTOOAKTEPHHA B aMIyJax
coCTaBJIsIeT:
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A)?2

b) 5

B)7

I) 42

6. Ky1bTyphl K/1€TOK M TKaHeH JIeKaAPCTBEHHBIX PACTEHHIl BIIepBbIe MOJTy4eHbl:
A) B Hayaiie XX B.

b) B cepenune XX B.

B) B konie XX B.

7. OnTumMajibHble YCJIOBHUSI KYJbTHBHPOBAHUSI M30JIMPOBAHHBIX TKaHell M KJIETOK
pacTeHuii:

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

b) t=25-27 °C, Bnaxunocts 60 -70 %.

B) t = 35 —40 °C, Bnaxuocts 80 -90 %.

8. «I'os1bIe» MpoOTOMIACTHI — 3TO:

A) KajutycHas KyJbTypa.

b) knerouHast cycrieH3us B )KUJKOM MUTATENbHOM cpefe.

B) sy6akrepuii.

I') 3apoapiiy.

9. I'mOpuabl, 00pa3oBaHHbIe NPH CIAUSIHUU MPOTOILIACTOB PAa3HBIX MATEPUHCKHUX KJIETOK,
Ha3bIBAIOTCH:

A) roMOKapuOHBI.

b) rerepokapuoHBl.

B) 3urotsr.

[') MmyTaHTHI.

10. IToaM3THIIEHTJIMKOJ/Ib, BHOCUMBII B CyCIIEH3UI0 POTOILIACTOB:

A) npeoTBpaIlaeT ux CIusHUE.

b) cnocobcTBYeT UX CIUSHUIO.

B) npenorBpaiaeT MUKpOOHYIO KOHTaMUHALIHIO.

I') ucnonHseT posib KOHCEPBAHTA.

11. Jna cOpaxxuBaHusi cyOcTparaTrnpu NpPOM3BOJACTBE 3JTaHOJa Lejiecoo0pa3Hee
HCNOb30BATh:

A) S. cerevisiae.

B) Zymomonas mobilis.

B) E. coli.

') C. albicans.

12. ®epomMoHbI, BbI3bIBaIOIIIHE HeMe/lJIeHHbIE NoBeieHUeckne 3¢ deKTnI:

A) pepoMOHBI — penu3epsl.

b) depomonsl — mpaiimepsl.

13. Munenuii mnpoayuneHTa IOCJe ero OTAeJCHHS OT KYJbTYPaJbHOH KHUAKOCTH
npeacrabJsieT CO00¥:

A) KUAKUE OTXOMBI.

b) TBEepabIe OTXOABI.

B) razoobpa3zHbie 0TXOMbI.

14. Kakue ocHOBHBbIE BH/IbI MUKPOOPTaHU3MOB IPUCYTCTBYIOT B «KAKTHUBHOM HJIE»:
A) pona Staphylococcus
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b) poma Pseudomonas

B) pona Streptococcus

I') pona Bacterium

15. ITpenapar «Phenobac» ncnosab3yor:

A) Wi yTUAM3alKUK YTIE€BOJ0POIOB

b) nns okucnenus nonucaxapuaos

B) a1 0cBOGOKIEHHS OT CUHTETUYECKUX JIETEPTreHTOB.

16. AHTHOMOTHKH SAABJISIOTCH:

A) IepBUYHBIMH METaOOIUTAMU

b) BTOpryHBIMU MeTab0IUTAMH

17. IIpouecchl He XapaKTepHbIe A1 TPonogpasbl cTa iy OHocuHTEe3a a/0:

A) MTHTEHCHBHOE HAKOIUIEHUE OMOMACCHI POAYIIEHTA

b) uaTeHcuBHOE HaKoMUIeHUE /0

B) unTencuBHOe NOMIONIEHUE KUCIOPO1a

18. IIpoueccbl xXapakTepHble A5 HAH0(pAa3bl CTAAUU OHMOCHHTE3A a/0:

A) UHTEHCHUBHOE HaKOIJIeHuEe OMoMacchl MPOAyIeHTa

b) naTeHcuBHOE HaKoIICHHE a/0

B) nunTeHcuBHOE NOTJIOUIEHHE KHCI0pOia

19. Iear crTaguum mnpeABapUTeJbHOH 00padOTKH KYJIbTYPAJIbHON JKMIKOCTH B
NPOU3BOJCTBE AHTHONOTHKOB:

A) 0cBOOOJUTH KYJIbTYpPalbHYIO KHUAKOCTh OT KHCIOpPO/ia

b) 0cBO6OIUTH KyIBTYpaIbHYIO KHUAKOCTH OT MPOIYLIEHTA

B) 0cBO6OIUTE KYyIbTYypaIbHYIO KUAKOCTh OT OKUCIUTENICH

') 0cBOOOIUTE KYIBTYTAPIBbHYIO KHAKOCTh OT a30TUCTBIX COSAMHEHUN

20. ABTO/IM3 MHUIeJUs] POAYHEHTAa B Mpouecce OMOCHHTe3a AHTHOMOTHKOB XapaKTepeH
JJIS CTAJIN:

A) Tponioassl

b) nanodazsr

KJIETOYHOW CTEHKHU

21. Peryupyet npouecc nuiieBapeHus:

A o-amunasza

b opasa

B cTpenronekasa

22. BepHo Ju yrBep:kaeHue: «IloJmakpuaaMuaHblil reab He 00J1a1aeT HOHHO-00MEHHbIMHU
cBoiicTBaMM, no3ToMy npu ummooOmausanum pH - mpoduiabr akTuBHocTH (epMeHTa He
U3MEHsSIeTCs:

A Bepno

b Hesepuo

23. B mpomecce BbIaeJIeHHSI M3 KYJAbTYPAJbHOH cpeAbl ()ePMEHTOB M HX OYHCTKH He
HCIOJIb3YyeTCs:

A sKcTpakius

b copOumonHbIe mporecchl

B ocaxxnenue (BbicaiiBaHUE)

I’ meperonka ¢ BOASIHBIM TapOM

24. depMeHT JIMra3a, HCMOJIb3yeMblil B TeHeTHYeCKO HHKeHepHu:
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A cKperuiseT BEKTOp ¢ 000710YKON KIIETKH XO3sIMHA

b kaTanu3upyer BKJIIOYEHUE BEKTOPA B XPOMOCOMY KJIETOK XO3HUHA

B karanusupyer KoBaJICHTHOE CBA3bIBaHHE YriieBoAHO — (pocdopuoit nenu JJHK — rena ¢ JJTHK —
BEKTOpa

I' kaTanu3upyer 3aMbIKaHUE MENTUIHBIX MOCTUKOB B MENTUJIOTJIMKAHE KJIETOYHON CTEHKHU

25. HeasaMu uMMOOWIHM3ANUM (PepPMEHTOB B OHOTEXHOJIOTMYECKON TIPOU3BOACTBE
SABJISIOTCS:

A TIOBBIIIEHUE YIEIbHOW AKTUBHOCTH

b noBsIIeHNE cTaOMIBHOCTH

B pacmmpenne cyOcTpaTHOTO CrieKTpa

I MHOTOKpaTHOE UCIIOJIb30BAaHUE

26. B npousBoacTBe a/0 Npu KyJIbTHBHPOAHUH MUKPOOPTAHM3MOB HUCHOJIb3YeTCH:

A) IOBEpXHOCTHOE KYJIbTUBUPOBAHUE

b) riryOuHHOE KYJIbTUBUPOBAHKE

27. B mnpomsBoacTBe a/0 NpU KYJbTHBHPOAHMM MHMKPOOPIraHU3MOB HCIOJIb3YHOTCS
NUTaTeJbHbIE CPe/bl:

A) TBepabIC

b) xxunkue

B) razoo6paznbie

28. Kakas neJsib He npecJjeayeTcsi IPU NepeMelIMBAHNHU CPeAbl B peaKkTope:

A) ynaneHue ¢ IOBEPXHOCTH KJIETOK IPOAYKTOB 0OMEHa U JI3Hca KIETOK

b) pacnibuienue Bo3ayxa, BEIXOAAIIET0 U3 OapOoTepa

B) paBHOMepHOE pacripeiesieHre MUTAaTEIbHBIX BEIIECTB

[') ornenenue KynbTypajabHOW Cpellbl OT MPOAYIICHTA

29. IIpu OMOCHHTE3€e KAKOT0 AHTHOMOTHUKA HE00X0AMM UCTOYHHMK XJIOpa:

A) aMIIUIMIIIIMHA

b)cTpentomunna

B) neBomunietuna

I') rpamunuauna C.

30. TokcMYHOCTDb IJIOXO0 OYHIEHHBIX NMPENapaToB CTPEeNTOMHIMHA CBSI3aHA:

A) c HanM4YKeM B TpenapaTax THCTaMUHOMOJOOHBIX BEIIECTB

b) c oOpazoBaHrEeM TOKCHYHBIX BEUIECTB U3 CTPENTOMHUHUITHA

B) c moBbIIIeHHO# CKOPOCTHIO MPOHUKHOBEHHUS CTPENITOMHUIIMHA B TKAHU OpraHU3Ma

I') ¢ NOHM)KEHHON CKOPOCTHIO NMPOHUKHOBEHMSI CTPENTOMHUIMHA B TKAHU OpPraHU3Ma U, TaAKUM
00pa3oM, MOBBILLIEHHBIM €r0 COJEPKaHUEM B KPOBH.

Bapuanr 2

1. K npenaparam npo0noTHKOB, He coaep:kammux 0nguaodakrepnu, OTHOCAT:
a) nmpodudop

0) HopModOp

B) Oudukon

r) 6udnmms

2. K npenaparam npoOMOTHKOB, He COAEpPKALIUX JUIAKTO0AKTepUH, OTHOCHT :
a) ractpodapm
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0) oudrmz
B) JIMHEKC
I') JaKTOOAKTEpUH CyXOH

3. Ecin 002 mTraMMa B cMeIIaHHOHM KYJbType pacTyT ObIcTpee, YeM B COOTBETCTBYIOIIMX

YHUCTBIX KYJbTYPaX, siBJIeHHE HOCUT HA3BaHHE:
a) HeUTpamu3m

0) MyTyaJIu3M

B) aMEHCaJIU3M

I') KOMMEHCAIN3M

4. PocT 0IHOr0 MUKPOOPraHU3Ma MOJABJISIETCS] B IPUCYTCTBUM APYToro — 3To:
a) HEUTpaIu3M

0) ameHcaIu3M

B) KOMMEHCAIIU3M

r) cuMOHo3

5. KyJbTHBHpOBaHME MOJIOYHOKHCIBIX 0akTepuii ocymecTBasOT npu pH:

a) 5,5-6,0

0) 8,0-8,2

B) 6,0-7,0

r) 7,2-8,0

6. Kak nocTuraercst BbICOKasi CTA0WJIBLHOCTh MPOTOILUIACTOB NMPH XPAHEHUH B:
a) XxoJoje

0) cpeze ¢ 100aBICHUEM aHTHOKCHIAHTOB

B) TUIIEPTOHUYECKOU cpefie

T') aHAYPOOHBIX YCIOBUSAX

1) cpeie MOIUATUIICHT MIIKOTIS

7. JInzonum odecneunBaeT MOJTy4eHHe NPOTONIACTOB:

a) KJIETOK pacTeHui

0) KJIeTOK TpUOOB

B) KJICTOK KUBOTHBIX

I') aKTHHOMHUIIETOB

8. KyibTypa TKaHel pacTeHnil — 3T0:

a) BBIpAIllMBaHUE JICKAPCTBEHHBIX PACTEHUN HA OMBITHOM I10JIE

6) KYJIbTUBUPOBAHUEC MHUKPOOPTAaHNU3MOB, YCBOUBIINUX I'CH PACTCHH, OTBETCTBEHHBIN 3a CUHTE3

onpeneneHHoro bAB

B) BbIpallliBaHUE B CTEPUJIbHBIX MCKYCCTBEHHBIX YCIIOBUSX H30JIMPOBAHHBIX KIIETOK, TKaHEH,

OpraHoB paCTeHI/II\/’I Ha TBECPABIX WJIH KUAKHUX NMUTATICHHBIX CpEaax
r) cOOp pacTeHU Ha ECTECTBEHHBIX Cpe/lax OOUTaHUS

9. OCHOBHOE NMPEUMYILIECTBO PACTUTEJBHOIO ChIPbs, MOJYYaeMOI0 NPH BbIPAIMBAHUM

KYJbTYP KJIETOK Nepel ChbIpbeM, MOJIYy4YaeMbIM U3 IUVIAHTALMOHHBIX WJIH JAUKOPACTYLIUX

pacTeHuii:

a) OoJbIIask KOHLEHTPAIMS LEIEeBOro MPOAYKTa

0) MeHbIIIasi CTOUMOCTh

B) CTaHJIapTHOCTh

r) 6oJiee MpocToe U3BJICUYECHUE LIEIEBOI0 MPOAYKTa

10. UuaykTropamu peajM3alMi TOTUIOTEHTHOCTH KJIETOK M TKAHel pacTeHuil sIBJISIIOTCS:
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a) YD-o0myueHue

0) BUTaMUHBI

B) aMHHOKHCIIOTHI

) GUTOTOPMOHBI

11. ®ynkumeii pepoMOHOB sIBJIsIETCH:

a) aHTUMUKPOOHAs aKTUBHOCTh

0) MPOTUBOBUPYCHASI aKTUBHOCTH

B) U3MEHEHUE MOBEJCHHS OpraHu3Ma CO Crenu(UIECKUM PelenTopoM
') TEPMOPETYJIUPYIOlIas aKTUBHOCTh

1) IPOTUBOOIYXOJIEBasi aKTUBHOCTb

12. 3HayeHMe AJUIOMOHOB KAaK CHIHAJbHO-KOMMYHUKATHBHBIX  BelleCTB /s
CeKpeTHPYIOLIero OpraHu3ma:

a) aJalTaTUBHO BHITOJIHOE

0) opraHMYeCKHUe MOMYIISIUN

B) y3HAaBaHHE HA TEPPUTOPHUH

T') MIOJIOBbIE aTTPAKTAHTHI

13. 3HayeHune KPaiipOMOHOB B IpUpoOJeE:

a) aHTUMUKpPOOHasi aKTUBHOCTb

0) perymsiius YUCIACHHOCTH MOMYJISIIHI

B) IpUBJIEYEHHUE 0COOEM cBOEro Buaa

') OTIyrMBaHUe 0co0ell Ipyrux BUJIOB

14. B cocTaB akTHBHOTI'0 WJIa BXOJAT:

a) BUPYCHI

0) 6aktepuodaru

B) OakTepuu

T') CHHE-3€eJIeHbIE BOJIOPOCIIU

15. IIpu ouncTKE CTOKOB OMOTEXHOJIOTHYECKMX MPOU3BOJACTB MPUMEHSIOT AKTHBHBIH W —
ITO:

a) MPUPOTHBIN KOMIUIEKC MUKPOOPTaHU3MOB

0) copbeHT

B) CMeCh COpOEHTOB

I') CMECb MUKPOOPTI'aHU3MOB

16. BuoTexHoJI0rus ABJSIETCS HAYAJIBHBIM 3TANIOM B NpoLecce NPOU3BOACTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTUKOB

0) nmanokoOamaMrHa

B) OCH3WITICHUIIWIITMHA

T') KUCJIOTBI aCKOPOMHOBOM

17. buorexHoJI0THs SABJISETCS 3aAKJIKYUTEIbHBIM 3TAIIOM B NpoLecce MPOU3BOACTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTUKOB

0) aMMHOKHUCIIOT XMMUKO-(pepMEHTATUBHBIM METOJIOM

B) KHCIIOTBI aCKOPOMHOBOM

I') PeKOMOMHAHTHOTO HHCYJIHHA

18. B pa3zBuTnu 0M0TEeXHOJIOTMH NePHO] AHTHOMOTHKOB MPOXOIMJI:
a) 1866-1940 rr.

6) 1941-1960 rr.
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B) 1961-1975 rr.

r) 1975-2001 rr.

19. IIpakTuyeckoe 3HAYeHHEe MOJYCHHTETHYECKOr0 AMHHOIVIMKO3MIA AMHKAIMHA
00YCJIOBJIEHO:

a) aKTUBHOCTBIO ITPOTUB aHA3POOHBIX TATOTEHOB

0) oTcyTcTBHEM HE(DPOTOKCUIHOCTH

B) YCTOMYMBOCTBIO K 3alUTHBIM (epMeHTaM Yy OakTepuii, WHAKTUBUPYIOUIUM JIpyrHe
AMUHOTJIMKO3H/IbI

') aKTUBHBIM BbIJICJICHHEM U3 KJIETKH

20. 3amuTa NPOAYUEHTOB AMHHOIJIMKO3UA0B OT COOCTBEHHOI0 AHTUOHOTHUKA:

a) HU3KOE CPOJCTBO puOOCOM

0) BpeMeHHast (pepMEeHTATHBHAS WHAKTHBALINS

B) KOMITApTMEHTAIUS

T') YTOJIIIEHUE

21. IIpoTuBoOMyX0./IeBbIM (hepMEHTHBIM NPENaAPATOM SIBJISETCSH:

a) acraparvHasa

0) cTenToKrHa3a

B) NEHULIMJUIMHA3A

') YypOKHHa3a

22. JIakTo3a noj AeiicTBMEM JIAKTa3bl paclienisiercs ¢ 00pa3oBaHueMm:

a) TIIFOKO3BI U (PPYKTO3BI

0) IJTFOKO3BI U TATTAKTO3bI

B) IBYX MOJIEKYJI Caxapo3bl

T') IBYX MOJIEKYH (PPYKTO3BI

23. ®epMeHT J1aKTa3a OTHOCUTCH K KJIACCY:

a) JIiras

0) Tpancdepas

B) U30Mepa3

T) THApOJIa3

24. @epmeHT aMuUJIA3y 1JIsl IPOM3BOJACTBEHHBIX MIPOLECCOB MOJIYYAIOT U3 KYJbTYPbI:
a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

25. @epMeHT aMMJIOIVIIOKO3UAA3y, OCYLIECTBJSIIOIIMI T'HAPOJIN3 OJIMIOCAXapHI0B /10
IJII0OKO03bI, /ISl IPOU3BOACTBEHHBIX NPOLECCOB MOJIYYal0T U3 KYJIbTYPbI:

a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

26. OT CcOOCTBEHHOr0 AHTHOMOTHKA NPOAYLHEHTHl AMHHOIVIMKO3HI0B 3AIMIIAIOTCHA C
NOMOIIBIO:

a) HU3KOTO CPOICTBA prbOCOM

0) BpeMeHHasi pepMeHTaTUBHAS MHAKTUBAIUS

B) KOMIapTMEHTAIHs
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I') YTOJIIEHUE KJIETOYHON CTEHKH

27. YTo Takoe aKTHBHOE BbleJIcHHEe AHTHOMOTHKA N3 0aKTepHaJbHOM KJIEeTKH — 3TO:
a) SKpaHUPOBAaHUE PHOOCOMBI

0) a¢ddmrokc

B) CHMJKEHUE IIPOHUIIAEMOCTH BHEIIHUX KJIETOYHBIX CTPYKTYP
T') peMuccus

28. MectaMu eCTeCTBEHHOI'0 OOUTAHUS MPOAYLEHTOB AHTUOMOTHKOB:
a) moyBa

0) BO3ayX

B) JCPEBbS

I') IPOTOYHAs BOAA

29. IliiecHeBBIe TPUOBI KAK NPOAYLEHTHI AHTHOMOTHKOB:
a) OZHOKJIETOYHBIE SyKapHUOThI

0) MHOTOKJICTOYHBIE 3YKAPUOTHI

B) OZIHOKJIETOUHBIE IIPOKAPUOTHI

I') MHOT'OKJICTOYHBIE TPOKAPUOTHI

30. Kierounast cTeHKa aAKTHHOMHULIETOB COCTOUT H3:

a) XUTUHA

0) menTUAOIIMKaHa

B) JIMIIOOIIJIMCAXapHI0B

T') JUIONPOTENHOB

Bapuant 3

1. MexaHu3Mbl MyTyaJIu3Ma:

a) 0OOMEH MUTATEIbHBIMU BEIIECTBAMU

0) CUHTE3 TOKCUYECKUX BEIIECTB

B) MOTJIONICHNE HE3aMEHUMBIX MTUTATEIbHBIX BEIIECTB

T') cekpenust GepMEHTOB, pa3pyIIAIONINX TOJIUMEPHI KIETOYHOW CTEHKH
2. CocTosiHue CHCTEeMBbl, KOI/la HU OJMH M3 OPraHM3MOB He OKa3bIBaeT BJIMSIHMS HA
CKOPOCTh POCTa IPYroro MUKpOOPraHu3Ma, Ha3bIBaeTcs:

a) HelTpanu3m

0) MyTyanau3m

B) KOMMEHCAIIU3M

') aMeHCAIU3M

3. PocT 01HOr0 MUKPOOPraHNU3Ma MoJaBJjsieTcss B IPUCYTCTBUH IPYroro — 3To:
a) HeHUTpaIu3M

0) ameHCcAIU3M

B) KOMMEHCAIIU3M

T') CHUMOHO3

4. Bacillusexogut B cocTaB nmpenapara:

a) ®nonuBun bC

6) Hopmodnop

B) DHTEpOI

r) budukon
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5. Hakomienne 6momaccol KyJabTyp Lactobacillus mpoBoasiT Ha muTaTebHBIX cpeaax Ha
OCHOBe:

a) Ka3enHa | KelaTuHa

0) MeYeHOYHOT0 OYIIhOHA, TIEITOHA W JIAKTO3BI

B) THPOJIM3aTa MOJIOKA, COJIOIOBOTO SKCTPAKTA, [ITFOKO3bI

') MeJacchl ¥ XJIOPUAa HATPUs

6. DKCIIAHT — 3TO:

a) U30JIUPOBAaHHBIEC U3 PACTEHUI (PparMeHThl TKaHU

0) ¢parMeHTHI KayuTyca Il CyOKYIbTUBUPOBAHUS

B) 4aCTh CYCIIEH3MOHHOM KYJIBTYPHI AJIs1 CyOKYIbTUBUPOBAHUS

T') KyJIbTypa, BO3HUKAIOIIAsl U3 OJTHON KIETKU

7. Tun nMTAaHUA KYJbTYPbl TKAHEH PaCTEeHHI:

a) ayKCOTPOQHBII

0) xeMoreTepoTpodHBIN

B) (hoTOABTOTPOHBIH

T') XeMOJIUTOTPODHBII

8. U3 KyJabTypbl KaKkoil KJIETKHU BbIICJISIOT IIUKOHUH:

a) BopoOeliHnka KpacCHOKOPHEBOTO

0) Tabaka KypuUTEJIbHOTO

B) JKenblieHs

r) Poauonst po3oBoit

9. U3 KyJabTYypblI KaKoil KJIETKHU BbIACJISI0T YOUXUHOH:

a) BopoOeilinnka KpaCHOKOPHEBOTO

0) Tabaka KypUTEIBHOTO

B) JKeHbIeHs

r) Ponnosnsr po3oBoit

10. U3 kyJabTypbl KaKO#i KJIETKH BbIAEJISIOT CHHTE3 NAHAKCO3U/I0B:
a) BopoGeiiHnka KpacCHOKOPHEBOTO

0) Tabaka KypuUTEIbHOTO

B) JKenblueHs

r) Poauomst po3oBoit

11. buoaornyeckasi 0OUMCTKA CTOYHBIX BOJ OCHOBAHA HA:

a) cnocoOHOCTH MUKPOOPTraHU3MOB K MUHEpaJIN3allii OPraHUYEeCKHX BEILECTB
0) XMMHUYECKOM OKHCJIEHUU OPraHMYECKUX BEIIECTB

B) CKUTAHUH OPTaHWYECKHUX BEIIECTB B TOKE KHCIOPOAA

T') OKHCIICHHH OPTaHUYECKUX BEIIECTB MO IEHCTBHEM XJIOpa

12. AnnapaTtbl, B KOTOPBIX OCYHIECTBJIAETCH JeCTPYKIHMSA OPraHUYeCKHX 3arpsi3HeHUii
CTOYHBIX BOJI, HA3BIBAETCSI:

a) YCpEIHUTENIN

0) OTCTOMHUKH

B) a3pOTEHKHU

I') pereHepaTopsl

13. IlpaBuna GMP npeaycMaTpuBaOT NPOU3BOACTBO B OTJAEJbHBIX NMOMEIIEHUSAX M HA
OTAEJBbHOM 000PY/10BAHMH:

a) ICHUITUJUTUHOB
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0) aMHHOTJIMKO3HI0B

B) TETPALMKINHOB

') MaKpOJIUJOB

1) IOJIMEHOB

14. GLP periamMeHTHPYIOT:

a) J1abopaToOpHBIC UCCIICAOBAHUS

0) IIaHUpPOBaHUE MTOMCKOBBIX PadoT

B) HAOOp TECTOB MPH NPEAKIMHUYECKUX UCTIBITAHUIX

I') METOJIbI MAaTEMaTHYECKON 00paOOTKH TaHHBIX

1) IPOBEJICHUE BaTU AU

15. Ilpu oYHCTKE NPOMBILNLUIEHHBIX CTOKOB B «4Yachl NHUK» NPUMEHSIIOT IITAMMBI-
JAeCTPYKTATOPBI:

a) MPUPOIHBIC MUKPOOPTaHU3MBI

0) MOCTOSIHHBIE KOMIIOHEHTHI AKTUBHOTO MJjia

B) CTa0MJIbHBIC TEHHO-UH)KEHEPHBIE IITAMMbI

T') He CTa0UJIbHBbIE TEHHO-UH)KEHEPHBIE IITAMMBI

16. edanocnopuH 4YeTBepTOr0 IOKOJIEHUS, YCTOWYHBBIA K Oera-JakTamaszam
rPaMIIOJIOKUTEIbHBIX 0aKTePHii:

a) nedazoauH

0) nedTprakcoH

B) neenum

T') HETPOJICKC

17. IleHuUIIMHA3A HCIOJIb3YETCH MPH:

a) MPOBEPKE 3aBOJICKUX CEPHil MEHUIJUIMHA Ha CTEPHIIBHOCTh

0) onieHke 3P PEKTUBHOCTH NMEHUIIMILTUHOBBIX CTPYKTYP MPOTUB PE3UCTEHTHBIX OaKTepHil
B) MOJYYEHUH MOTYCUHTETUYECKUX MEHULIUIUIMHOB

I') CHSTUU AJUICPTHYCCKHUX PEaKIMid Ha TICHUIIITHH

18 CaoiicTBO OeTa-1aKTaMOB, H3-32 KOTOPOI0 UX cjeayer, corinacuio GMP, Hapa6aTsiBaTh
B OT/IEJbHBIX MOMEIIEHUsIX:

a) o011asi TOKCUYHOCTh

0) XxpoHHYecKast TOKCHYHOCTh

B) SMOPHOTOKCHYHOCTh

T') aJNIepreHHOCTh

19. DbuocuHTEe3 AaHTHOMOTHKOB, HCHOJb3yeMbIX KAaK JICEKAPCTBEHHbIN BelleCTBa,
yYCHJIMBAaeTCsl M HACTYNAET paHblle HA cpeax:

a) 6oraTbIx UICTOYHHUKAMH a30Ta

0) 6oraTbIXx MCTOYHUHUKAMHU yTJIepoa

B) OoraTeix ncTouHrKaMu (pochopa

) OSIHBIX MUTATEIBHBIMU BEIIECTBAMU

20. C To4KH 3peHus1 OMOTEXHOJIOTUM AHTUONOTUKH SBJISIIOTCSH:

a) MepBUYHBIMU METa00IUTaMU

0) aMHMHOKHUCJIOTaMH

B) epMeHTaMU

I') BTOPUYHBIMH METa00IUTaMH

21. MyJabTH(epMeHTHbIH KOMILIEKC — 3TO:
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a) KOMITJIEKC ()ePMEHTHBIX OEJIKOB, BBIACTSEMBIN U3 KJIETKU MTyTEM SKCTPAKIIUU U OCAXKICHUS

0) KOMIUIEKC ()EPMEHTOB KICTOYHONH MEMOpaHBI
B) KOMILJIEKC 9K30- M SHJIONPOTEa3

I') KOMIUIEKC ()epMEHTOB, KATATH3UPYIOIIUX CUHTE3 IEPBUYHOTO MM BTOPUIHOTO MeTabonTa

22. JIuzonMana3a npuMeHseTcs J1JIs:

a) YJIy4IlIeHUs Ipolecca MUILEBapEHUs

0) OUYMCTKH paH OT THOMHO-HEKPOTUYECKUX MACC

B) JICUCHHSI TPOMOO30B

T') CHATHUS aHAPUITAKTHYECKOTO II10Ka

23. MeToabl HMMOOMIN3AINH:

a) BHYTPUKJIETOYHBIC

0) U3MKO-XUMHUYECKHE

B) pepMeHTAaTHBHBIE

I') XUMHYECKHE

24. llpenapatbl NPOTEOJIUTHYECKHUX (PePMEHTOB:

a) TEpPUIHTHH

0) conu3um

B) CTpenToJua3a

I) acnaparuHasa

25. lleHMUMJ/UTHHHA3A PUMEHAETCH € HEebI0:

a) JICYEHUH JICHKeMHUH

0) nu3uca HEKPOTUUECKUX MAacC B TKaHH

B) CHATHSI aHa(DUITAKTUYECKOTO II0KA

T) JICUEHUs TUIIEPYPEKUMUU

26. AKTMHOMUIIETHI POAYUHUPYIOT:

a) CTPENTOMUIIUHBI

0) BUTaMUHBI

B) aMUHOKHCIIOTBI

r) epmMeHTHI

27. OnTuManbHas TeMIepaTypa AJs CHHTe3a aHTUOUOTHKOB:
a) Boimre 30° C

0) 24-29° C

B) 15-18°C

r) 18-22° C

28. UHTeHCMBHOMY OMOCHHTE3y AHTHOMOTHKOB CIIOCOOCTBYET:
a) YMEHbIIICHNUE B TUTATENIbHOMN Cpe/ie HCTOUHUKOB yTIiiepo/ia
0) yBenMYEHHUE B TUTATEIHHOM CpeJie ICTOUHUKOB a30Ta

B) YBEJIMYEHUE B MUTATEIBLHOM Ccpejie TIII0KO3bI

I') yBEJIMUEHHUE B MUTATENBHOM cpelie HCTOUHUKOB (hocdopa
29. I1o6ounbIe 3P PeKTH AHTHONOTHKOTEPANIHM:

a) TUCcOaKTEpUo3

6) OPBU

B) MEPEIOMBI

') aBUTaMUHO3

30. MuieHb A1 aHTHOAKTEPHAIbHBIX BellleCTB B MUKPOOHOH KjleTKe MHAYe HA3bIBAIOT:
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a) TapreT
0) mpoMoTOp

B) CalT
I') 9K30H
9TAJIOHBI OTBETOB:
Ne 1 2 3 4 5 6 7 18] 9 10|11 12 |13 | 14 |15
BapHUaHTa
1 A A |BB|/ABB| " | A| B |B| b | B | B |A | B |Bl|A
2 b b b b r{s|aAa/B|B|T" | B|]A|Bb B | A
3 A A b A B|A|b|A|B|B|A|B|A| B |T
Ne 16 17 |18 |19 | 20 | 21 | 22 |23 | 24 | 25| 26 | 27 | 28 | 29 | 30
BapHUaHTa
1 b b b| Bb| B |A|A|BB | B|b|AB| B | A | T |A
2 A b b| B|BbB|A|B|T|B|A]|Bb B |A| b | b
3 B B riyr|r|r;s|T"|A|B|A|bB|A|A|A

JIMTEPATYPA JJISA IOAI'OTOBKHU K 3AHATUIO ITPEIIOJJABATEJISIM:

OcHoBHas:

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

2. ®apmareBTHYecKass OHMOTEXHOJOTHSA: Y4YeOHOE TMOCOOMe /s CTYACHTOB BBICHIMX V4.
3aBenenuit I[lpumen T.I1., Yyganun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-Jlony ®enukc Tomck M3znarensctBo HTJI Cubupckuii I'ocymapcTBeHHBIH METUITMHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHYeCKast OMOTEXHOJIOTUS: PYK. K IPaKT. 3aHATHAM: yuel. nocooue / C.H. Opexos ;
non pen. B.A. beikoa, A.B. katnunckoro. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.®apmarieBTHYecKast OMOTEXHOJIOTHS: PYKOBOJICTBO K NMPAKTHUYECKUM 3aHATHAM: y4e0. mocoOue
/. 2-e u3n., nepepad. u gom. C.H. OpexoB M.: I'DOTAP- Menua, 2015. — 432 c.
JlonmonHuTENbHAS:

5. TepMuHoIOrHYECKUH CIOBaph 10 OMOTEXHOJIOTUN

6. buonorus: yued.mocodue / I'.I". Uebbies ; — M. : [90OTAP-Menua, 2010. — 416 c.

7. MukpoOuosiorusi, BUpyCOJOTHsl 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHATUAM: yuel. nmocobue / B.C.
CooituakoBa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuosorus: y4yeOHUK A cTyIeHTOB (apmanetudeckux BY3os / A.A. BopobbeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.

3ausaTue Ne 18.
TEMA 3AHSATUS: Moayab Ne 4 no IPAKTUUYECKUM HABBIKAM
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3agaya. B mpouecce OMOTEXHOTOTHUECKOTO IMpolecca U3 sApa KIETKU MaTOreHHOro JUis
YeJ0BeKa MHKPOOpPTaHU3Ma BBIIEJIEH T€HOM, B KOTOPOM OBII BBIOpaH OINpENeNIeHHBI TeH
(y4acToK HYKJIEMHOBOM KHUCIOTBI MHUKpoopraHusMa). JlaHHBIE T€H pa3MHOMKAaeTCs C
npumeHenueM [IIIP. B 0a3e aHTMMUKpPOOHBIX areHTOB BBIOpAaH OJUH, B3aMMOJCHCTBHE C
KOTOPbIM  IOJIAaBWJIO AKTUBHOCTh TIeHa HauOosee 3¢¢eKkTuBHO. 3areM BBIOpAaHHBIN
AHTUMUKPOOHBI areHT Obul OompoOOBaHMM B JEHCTBUM Ha LEIYH0 MHKPOOHYIO KIETKY
HCXOJHOI0 MUKPOOPIaHU3Ma, BBI3BAaB BBIPAKEHHOE MTO/IABIICHUE €€ KU3ZHECATCIBHOCTH.

1. Omnpenenurte BuA CKpUHUHIA AaHTUMUKPOOHOMN CTPYKTYpPBI [J11 KOHKPETHOI'O IaTOr€HHA.

2. Bpienure 0OCHOBHBIE ATAIbl CKPUHUHTA, OTIPEICINTE X 3HAUCHHE B X0J€ CKPHHUHTA.

3. s yero nmpuMeHsieTcsl JaHHBIA BUJI CKPUHUHTAa aHTUMUKPOOHOH CTPYKTYPBHI.

4. Yro caykUT IPOJOJDKEHHEM YKAa3aHHOIO Ipouecca’?

3agaya. ['enHas uHxeHepus nosiBuiIach Ojaroaaps paboTaMm MHOTHX HCCIIEAOBaTENeH B pa3HbIX
OTpacyiaX OMOXUMHUH U MOJIEKYISIPHOU TeHETHKH. | eHHasl MHKEHEePHUsl — COBOKYITHOCTh METO/IOB,
MO3BOJIAIOIIMX B MPOOUPKE MEPEHOCUTh MCHETUYECKYI0 MH(OPMALIMIO U3 OAHOT'O OpraHu3Ma B
npyroi. IlepeHoc TeHOB JaeT BO3MOXKHOCTh MPEOI0JIeBaTh MEXBUIOBBIE Oaphephbl U MpeIaBaTh
OTJIeIbHBIC HACIIE/ICTBEHHBIC MPU3HAKN OJJHUX OPraHu3MOB JIpyruM. Llens — monaydeHue KieTok,
B IIPOMBIIUIEHHBIX MaclITabax HapabaThIBaTh HEKOTOPHIE OCIIKU.

1. Yro mpencraBistoT U3 cedsl MmIa3MuUIbl, UX pOJib B TCHHOW UHKEHEPHUH?

2. Jlnst yero 6akTepuaNbHBIC KJICTKU BBIPAOATHIBAIOT PECTPUKTA3BI?

3. CymHocTh TIpoliecca KJIOHUPOBAaHUSA JMJig ToiydeHus pekomOumHuHTHOH JIHK ¢

MPUMEHEHHUEM TUTa3MUJI U PECTPUKTA3
4. OCHOBHBIE POJIYIICHTHI, UCIIOJIb3yEeMbIE B IOCTPOECHUN PEKOMOMHAHTHBIX OEJIKOB
5. TloHsATue BeKTOpa B TECHHON MH)KEHEPHUH

3agaya. BaxHoll cOoCTaBHON 4YacTbi0 OMOTEXHOJIOTMHU SBJISIETCSI T€HETHYECKas HHKEHEpHs.
Metoapl TeHHON MHXKEHEPUU MPeoOpaszyroT KIETKU OaKTEpHi, APOXOKEeH M MIICKONMUTAIONIUX B
«paldpukm» 151 MaclITaOHOrO IPOU3BOJICTBA JIFOOOT0 PEKOMOMHAHTHOTO O€eJKa.
1. Kakue Bbl 3HaeTe (pepMEHTHI, IPUMEHsEMbIE NP KOHCTPYUPOBAHUHM PEKOMOMHAHTHBIX
JHK
2. OCOOEHHOCTH KOHTPOJsS KadecTBa TI'e€HHO-MH)KEHEPHBIX IIpernaparoB, IOKa3aTelu
KauecTBa
3. Pounb BekTOpa B reHHOH WHXEHEPHU
4. XapakTepuCTHKa BEKTOPHBIX CHCTEM, Ba)KHbIE JJI1 MEpPeHOca HEOOXOIUMBIX T'€HOB B
KJIETKH MJIEKOITUTAIOLINX

3anaya. [IoBepXHOCTHBIH METO KYJIbTUBUPOBAHUS MTPOYILIEHTOB ()epPMEHTOB.

A. TIpU TOBEPXHOCTHOM METOJe KYJIbTypa pacTeT Ha MOBEPXHOCTH TBEPAON WM >KUIKOU
IUTATENbHOM cpene? 3a cuer yero odecrneynBaeTcs adpanus Ipu 3ToM crocobde?

b. ocHOBHBIE NTpenMyIIECTBa TOBEPXHOCTHOM KYJIBTYPHI.

B. BUJbI TIIOCCBHOI'0O Marepuajla IHIOpHh MTOBCPXHOCTHOM KYJIbTHUBUPOBAHWHN IIPOAYLECHTOB
(bepMeHTOB.
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I'. cxema OUMCTKH MPU MMOBEPXHOCTHOM KYJIbTUBUPOBAHUU MTPOIYLIEHTOB (PEPMEHTOB.

3agauya. Cragus GpepMeHTaMH — IEHTPaJIbHAs CPEIU 3TANOB MPOMBIIIICHHOTO POU3BO/ICTBA.
[Ton ¢depMeHTanyeli MOHUMAIOT COBOKYITHOCTH IOCJEIOBATENbHBIX ONEpaluid OT BHECEHHUS B
3apaHee TNPUTOTOBICHHYID M TEPMOCTATHPOBAHHYIO Cpely WHOKYJISATa J0 3aBEpUICHUS
IPOLIECCOB POCTa, OMOCHHTE3a MK OHOTpaHC(hOpMAaLIH
1. Kakwue nBa Buna pepMeHTaIIM BaM N3BECTHBI?
2. C moMoOIIbI0 KaKOT0 TEXHOJOTHYECKOTO 000pYI0BaHUS OCYIIECTBISETCS (pepMEeHTaluu?
3. Kak TtexHomormueckoe oQOpMIEHHE MPOLECCOB IMPOMBIIUIEHHONH OHOTEXHOIOTHH
3aBHCUT OT OTHOIIEHHS MHKpPOOPraHM3Ma-NMpOAyIeHTa K Kuciopoxy? Tpu rpymmsl
OHOpeaKTopoB.
4. Cnoco0sl ynpaBieHHs MporeccoM (hepMeHTaIu

3anaua. BaxxHoe 3HaueHue cpead IOPMOHOB IOJDKEIYJOYHOM JKele3bl UrpaeT MHCYIUH. B
HACTOSILUN MOMEHT PACHIMPSIOTCS BO3MOKHOCTH CO3/JaHUs PEKOMOMHAHTHOT'O MHCYJIMHA.

1. Guonornyeckre GyHKLUUN UHCYJIMHA B OPIaHU3ME YEI0BEKa.

2. CTpOEHUE UHCYJIMHA.

3. GMOCUHTE3 MOJIEKYJIbl HHCYJIMHA B OpraHU3ME UeJI0BeKa U3 MPOUHCYIINHA.

4. Kakue HCOAOCTAaTKKU MHNPOU3BOACTBA M IPUMCHCHHA HHCYJIMHOB H3 KHBOTHOI'O CBIPbA BbI
3Haere?

3anaua. OnpenenuTe JIEKapCTBEHHYIO CyOCTaHIMIO IO OMMCAHUIO TEXHOJIOIMYECKOro Ipoliecca:
[ITtaMM CKOHCTPYUpPOBaH METOJIOM I'€HHOM HMHkeHepuu. OTOOp BBICOKONPOAYKTHBHBIX KJIOHOB
IPOBE/IEH MO0 YCTOMYMBON K aHAIOry LIEJEeBOro MpoJyKTa. B kauecTBe aHaiora HMCIOJIb30BaH
pozeoduiaBuH. CBEpXNpPOAYLEHT KYJIbTUBUPYIOT Ha MUTATElIbHOM cpeae ¢ Menaccoll
JIPOKIKEBEIM DKCTPAKTOM B TedeHHH 25-35 u. Ipu Temmeparype 37°C B yCIOBHSX adpariii.
[leneBoif TPOAYKT CEKpETHpPYETCs B KyJIbTYpPaJIbHYIO >KMJIKOCTh B KosnyectBe 3,4-4,0 r/n
LIEJIEBOTr0 MPOoAYKTa. JIekapCcTBEHHYIO CyOCTaHIIMIO BBIACNSIOT U3 KYJIbTYpaIbHOW KUJKOCTH MO
pPacTBOPUMOCTH B II€JIOUaX M KMCIOTAX U HU3KOM paCTBOPUMOCTH B OPTraHMUYECKUX JKUKOCTSIX.
1. cocTaBbTE TEXHOIOIMYECKYIO CXEMY MOJIYYEHHS TaHHOTO COEAMHEHHUS.

2. METO/1 COBEPILIEHCTBOBAHUS BHIOPAHHOIO MPOIYLIEHTa U 0TOOpa CBEPXIIPOYLIEHTA.

3. KaKkue elie MpoAYLEeHThI JaHHOTO BEIECTBA BaM U3BECTHBI, UX JOCTOMHCTBA U HEJIOCTATKH.

3agaya. Co3gaHue U MPOU3BOJCTBO PEKOMOMHAHTHBIX YEJIOBEUECKUX MHCYJIMHOB CYIIECTBEHHO
MOBBICKIIO (P (HEKTUBHOCTH JICUEHHUSI CaXapHOro auadbera W 00eCleunsio MOBBHIIMICHHE KayecTBa
JKU3HHU OOJTBHBIX.

1. kakue nBa mojaxona Ui TMOJYYEHHS WHCYJIMHA HCIOJIb30BAaHHUEM METOJOB TIE€HETHUYECKOM
WH)KEHEPUU BBI 3HaeTe?

2. KakoW M3 TOJXOJOB MpPUMEHSETCs B OMOTEXHOJIOIMYECKOM IPOU3BOJACTBE HHCYJIMHA I10
texnosioruu pupmel «Eli lilly» (CIIA)

3. Kakoil NpPOAYLEHT NpPUMEHseTCS B OHMOTEXHOIOTMYECKOM IPOMU3BOJICTBE HHCYIHMHA TI10
texHosoruu pupmer «Eli lillyy.

4. nponecc GpepMeHTaUU IpU OMOTEXHOJOTUYECKOM MPOU3BOICTBE MHCYJIMHA [0 TEXHOJIOTUU
bupmer «Eli lilly».
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Jlns 4ero mNpUMEHMMa [E3WHTErpanus KICTOK MPOAYIEHTa MPH OHOTEXHOJOTHYECKOM
POM3BOJICTBE MHCY/IMHA 110 TexHosoruu Gupmbl «Eli lillyy.

3agaya. «M3 TIa3MBl  KPOBH WM CBIBOPOTKH  KPOBH  JIOHOPOB-IOOPOBOJIBIICB,
UMMYHH3UPOBAHHBIX BAKIMHOW TPOTHB KIICHICBOrOo WHIeaNnUTa, BBIACIAIOT ¢pakmuio |g
(PAKIIMOHUPOBAHHEM STAHOIOM IpH Temieparype Himke 0°C r10GYIHHOBOI YacTH GENKOB
kpoBHu. /[lanee mnpoBoaar nuodunuzanuio, usroroninenue 10% pacTBopa, CTEPUIN3YIOUIYIO
bunpTpanuio u ammyaupoBanue mo 1 mi (1 go3a)».
[Ipoananu3upyiite ONMMcaHne TEXHOJIOTMYECKOTO TPOIIecca 10 CISIYIOIIEH cxeme:

e Ha3Banue MIMMYHOTPOITHOTO JICKAPCTBEHHOTO CPEJ/ICTBA;

e Kiracc u rpymnmna npemnapaToB, K KOTOPBEIM OTHOCUTCS TAHHOE CPEJICTBO;

e JIOCTOMHCTBA M HEJOCTATKH TAHHOTO HMMYHOTPOITHOTO CPEJICTBA,

e  OCHOBHBIC ATaITbI MTOJTYYCHHSI,

o Jloka3aTenu KauecTBa;

e VYCloBHS XpaHCHHS U TPAHCIIOPTUPOBAHUS;

e Bnusuwue Ha HUMMYHHUTCT U IPUMCHCHUC.

3apaya. [7aBHBIM MpENATCTBHEM, CTOSIIMM HA TYTH Pa3BUTUA  MPOMBIILICHHOTO
MUKpPOOHOJIOTUYECKOTO TUAPOKCUIMPOBAHUS CTEPOUJIOB SIBIISIETCS HU3Kas (epMeHTanus,
HECMOTPS Ha BBICOKUH MPOLIEHTHBII BBIXOJ MO CyOCTpary.

l. nOpuyuHBI HU3KOH MPOU3BOAUTENBHOCTH (epMeHTaMH TP MHUKPOOHOIOTUYECKOM
TUAPOKCHINPOBAHUU CTEPOUJIOB.

2. akTUHOOAKTEpHUH, POJIb B IIpoIleccax OMOKOHBEPCHH CTEPOUIOB.

3. pox Corynebacterium, posib B GHOKOHBEPCHH CTEPOHUJIOB.

3apaya. B mporecce MUKpOOMOTOTUYECKOTO CHUHTE3a C MPUMEHEHHWEM KHUIICUYHOW MaIOUKH
MOJTy4ar0T aMUHOKHCIIOTY TPEOHHUH.

1. BuooOBeKT, ero 0COOEHHOCTH NIPH PETYISIIUA OMOCHHTE3a AaMUHOKHCIIOT.

Crtpoenue peryisipHoi 00J1acTy.

2. MeTo/pI COBEPIIICHCTBOBAHUS OMOOOBEKTA.

3. Metoz oT60opa cBepXMpOAYIICHTA.

3apauya. MIMMyHHas cuUcTeMa, COBMECTHO M HJOKPUHHON, HEPBHOU, CEpAECYHOCOCYIUCTON M
JPYTUMH CUCTEMaMHU, TIOCTOSTHCTBO BHYTPEHHEH Cpe/Ibl OpraHu3Ma, Ui TOMEOCTa3s.

1. akTHBUpYIOIIME areHThl UMMYHHOU CUCTEMOH (OIpesieseHHe).

2. KxaKue KOMIIOHEHThl UMMYHHOH CHCTEMBI BbI 3HaeTe?

3. K KakoMy W3 KOMITOHEHTOB MMMYHHOW CHCTEMBI OTHOCATCS HMMYyHOrnoOynuHbI? Kakune
KJIETKH B OpraHU3Me BhIpa0aThIBAlOT UMMYHOTI00YIMHbI? Kitacchl MMMYHOTTIO0YIMHOB.

3agauya. Ompenenure JEKapCTBEHHYIO CYOCTAHIIMIO IO OMHCAHUIO TEXHOJIOTHYECKOTO
nporecca:  IlltaMM  CKOHCTpyMpoBaH  METOJOM  TeHHOW  umkeHepun.  OtOop
BBICOKOITPOYKTUBHBIX KJIIOHOB MTPOBEJEH M0 YCTOMYMBOW K aHAJIOTy LEIeBOro mpoaykra. B
KayecTBe aHajora UCIHOJb30BaH po3eodaaBuH. CBEpXIPOAYLUEHT KyJIbTUBUPYIOT Ha
IIATAaTEIbHOM Cpele C MEIacCcoil M JPOXIKEBBIM JKCTPakToM B TedeHuu 25-35 4. [lpm
TeMreparype 37°C B yCIOBUAX —adpanuu. LlemeBoil TPOAYKT CEKpPEeTHUPYETCs B
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KYJIbTYpaJbHYIO KUIKOCTh B KojmdecTBe 3,4-4,0 1/11 meneBoro mpoaykra. JIekapcTBEHHYIO

CyOCTaHIIMIO BBIACTSAIOT U3 KYJIbTYpPaJbHOW >KHUIKOCTH IO PAaCTBOPUMOCTH B UIENOYaxX H

KHCJIOTaX M HU3KOH pPacTBOPUMOCTHU B OPIraHUYCCKUX KUIKOCTAX.

1. 1.cocraBbTe TCXHOJIOTUYCCKYIO CXCMY IMOJYUCHUA JAHHOTO COCIUHCHU.

2. 2. MeTOJ COBEPIICHCTBOBAHUS BRIOPAHHOTO MPOAYIIEHTA U 0TOOpA CBEPXIIPOIYIICHTA.

3. 3. Kakue emie MPOJYLEHThl JaHHOTO BEIIEeCTBAa BaM M3BECTHBI, MX JOCTOMHCTBA W
HEJOCTaTKHU.

3agauya. M3BecTHO, uTO BUTaMUH Dj (3procrepuH) MpoaAyLUPYIOT APOXIKHU-CaXapOMMIIETHI B
a’pOOHBIX YCIOBUSAX NPU M30BITKE YITIEBOJOB B MUTATEIBHON Cpelie, CHIKEHHOM KOJINYECTBE
a30Ta U ONTHUMAJIBHOM COJEp>KaHUU KUciopoa (MakcumyM 2%).

1. Ha30BUTE MPOMBIIUICHHBIN TPOIYLICHT JIJIsl TpoBUTaMuHa Dy

2. HeoOxomum i Y®-cBeT aiisa mporecca oOpa3oBaHus 1eneBoro npoaykra? Ecium ga, To ms
Yero U Ha KakoM 3Tare TEXHOJIOTHYECKOro Mpoliecca.

3. g 4ero B NPOMBILIUIEHHOM NPOM3BOACTBE BHTaMuHa D, mpumensaor ruaponus? Kax
UCIOJB3YIOT OMYyYEHHBINH THAPOIU3aT?

4. kak ucnons3yrot rpudsl Candida B kauectBe mpoaymenta D,?

5. Kakue KOPEpPMEHTHI MOXHO IMOJIYYHTh C HUCIOJIb3oBanueM rpuboB poga Candida B xadectse
npoayuenta D,? Ponb B opraHu3Me JaHHBIX BEILECTB.

3agauya. CrepougHble TOPMOHBI (KOPTUKOCTEPOUIBI, MPOTECTEPOHBI, TOJOBBIE TOPMOHBI)
YYaCTBYIOT BO MHOTHX J>KU3HEHHO BaXKHBIX (YHKIUSX OpraHu3Ma. B OCHOBE mOIydYeHUs
CTEPOUJIHBIX TOPMOHOB JICKAT METOAbI OnoTpancopmaluu (OMOKOHBEPCHH ).

1. cymHOCTB Tporiecca OuorpanchopMaum.

2. KakuM 00pa3oM OCYIIECTBIISICTCS CHHTE3 MOJICKYJIbl CTEPOUIa B IIpoIiecce OMOKOHBEPCHU?

3. OCHOBHBIE MTPOLIECCHI MUKPOOHOIOTHUECKON OHOTpaHchOpMaLIUH.

4. mpeuMyIecTBa OMOTEXHOJOTHUYECKUX METOAOB MPOM3BOJCTBA CTEPOHIIOB IEPENl METOJaMHU
XUMHYECKOTO CHHTE3a.

5. 9TO UCTIONB3yeTCs B KAYECTBE UCXOAHOTO CHIPhS ISl TIPOU3BOJICTBA CTEPOUIHBIX MPETIapaToB
B OMOTEXHOJIOIMYECKOM IPOU3BOJICTBE?

6. Kakoi THN epMeHTAIH IPUMEHSIOT pU OroTpanchopmanu cTepouoB?

3agaua. OpUTPOMHUIIMH, SBISAIOMIKNACS "30I0THIM CTaHAApTOM" cpeii aHTHOMOTHUKOB KJlacca
MaKpOJIMJOB, O0JIaaeT BBICOKOH AKTHBHOCTBIO TMPEXKIE BCETO MPOTHB T'PAMITOIOKHUTEIHHBIX
KOKKOB, TaKMX KaK -T€MOJUTHYECKMH CTPENTOKOKK rpynmnbel A (S.pyogenes), MHEBMOKOKK
(S.pneumoniae), 3070THCTHIN CTAPUIOKOKK (S.aureus), UCKI0UYas METUIIMUIMHOPE3UCTCHTHBIS
mrTamMmMbl TocienHero. Kpome Toro, oH Xopomo IeHCTByeT Ha BO30yIUTENs KOKITIOIIA
(B.pertussis), mudrepuiinyro nanouky (C.diphtheriae), mopakcenny (M.catarrhalis), 1ernonesibt
(Legionella spp.), xammunobakrepsl (Campylobacter spp.), mucrepun (Listeria spp.), XxmamMuaun
(C.trachomatis, C.pneumoniae), mukoruia3mel (M.pneumoniae), ypearuiazmel (U.urealyticum).
OpUTPOMUIIMH YMEPEHHO aKTHBEH MpoTuB reModuibHoi nanouku (H.influenzae), Ooppemnmii
(B.burgdorferi) u HekoTophIx OakTepona0B, BKIto4as B.fragilis. B To ke Bpemsi OH mpakTHYECKH
He JIeHiCTBYyeT Ha rpaMOTpHIaTeNbHbIe OakTepuu cemeiicTBa Enterobacteriaceae, Pseudomonas
spp. u Acinetobacter spp., TOCKOJIBKY HE TPOHHKAET Yepe3 OO0O0JOUKY KJIETOK JaHHBIX
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MHUKPOOPTaHU3MOB.

1. MexaHM3M U XapaKTep aHTUMUKPOOHOTO JIEHCTBUS MaKPOIUIOB.

2. KakoB xapakrep aHTUMHKPOOHOTO JACHCTBUS MaKpPOIHUIOB.

3. J171st KakuX ere rpyni aHTHOMOTUKOB XapaKTEPHO Takke cBsi3biBaHue ¢ 50S-
cyObeauHULIAMH pUO0OCOM MUKpoopranu3mMa? Bo3MOXKHO JI UX COBMECTHOE
Ha3HaueHue?

4. Kakue MeTop! ONpeAeieHusl 4YyBCTBUTEIBHOCTH MUKPOOPIaHU3MOB K
Makposinaam Bel 3HaeTe?

3agaya. B mpomecce OuocuHTe3a aHTHOMOTMKA W3 TPYNNbl aMUHOTJIMKO3UAOB TIpHU
KyJbTUBUPOBAHUM TIPOJYLIEHTa COCTaB MHUTATENbHOW CpEeAbl BKIIOYAl COEBYIO MYKY,
KYKYPY3HBII 3KCTPaKT, MOBBIIIAOIUN 3PPEKTUBHOCTD pepMeHTanuu 1 conu. [lonaua razoBoro
MIOTOKAa, UCTOYHUKU (ocdaToB M a30Ta COOTBETCTBOBAIM TpeboBaHusM. IIpu nobGamieHun B
Cpeay HEKOTOPOro KOJIMYECTBA IIFOKO3bl OMOCUHTE3 ObLI OCIa0JIEH.

1. B pe3ynbrare yero noOaBiieHHE B Cpelly IJIIOKO3bl CHHU3MIO 3(PQPEKTUBHOCTb OMOCHHTE3a
anTubuoruka? Kakoe Ha3BaHMe HOCUT JaHHBIHN 3¢ (eKT, ero CymHocTs?

2. Kakme oOmme 3aKkOHOMEPHOCTH HEOOXOAMMO Y4YUTHIBaTb HPU  KYJIbTUBHPOBAHUU
0OJBIIMHCTBA IPOAYLIEHTOB BTOPUYHBIX META00IUTOB?

3. Kakue yrneBogopoasl Haubosiee 01aronpusTHHI JIJ1s1 OMOCUHTE3a aHTUOMOTHUKOB?
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