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3auarue Ne 1.

TEMA 3AHSTUSA: «BBenenune B 6M0TexH0/10ruI0. OCHOBBI (papManeBTHYeCKOM
onorexnosioruu. buocucremsl, ucnoandyemoie B BT. JIHK, PHK, cunre3 6esika. OcHOBBI
noJiyueHus pekoMonHaHTHbIX [{HK».

YUEBHASA HEJIb 3AHATUS: cTyneHThl AODKHBI HM3YYUTh BBEACHHE B JTUCHUIUIMHY
«buoTexHonorus», OMOOOBEKTHI, HCIOJIb3yeMbIE B OHWOTEXHOJIOTHUH, XapaKTEPHCTUKY
MIPOKAPUOTUYECKUX U DYKAPUOTUYECKUX KJIETOK, H3YYUTh TE€HHYIO HHXEHEpHUIO, 3Talbl U
0COOEHHOCTH OWOTEXHOJIOTUYECKOTO TIpolecca, OMOCUCTEMBbl B OHOTEXHOJIOTHH, OCHOBBI
noxydeHus: pekomouHanTHeIX JTHK.

3HAUYUMOCTDb:B OHOTEXHOJOTHMM  HCIOJIB3YIOT  TOCIEAHHWE  JOCTH)KEHMSI  HAyKH:
MOJIEKYJISIPHYIO OHOJIOTHIO, TEHHYI0 WHXXEHEpUI0, (U3UKYy U XUMHIO (EpMEHTOB M T...
buoTtexHonorus, BBITECHSS TPaJAULIMOHHBIE TEXHOJOTMH, OTKPBIBAET NMPUHIUINAILHO HOBBIE
BO3MOXHOCTH. bosbmmHCTBO  OnoTexHonormueckux JIC monydaroT MeTojaMu T'e€HHOMN
unxeHepun. Ilostomy Oyaymmii crnenuaaucT JOJKEH 3HaTh OCHOBBI (papMaleBTHUECKOMN
OMOTEXHOJIOTHH, OPUEHTHPOBATHCSI B OCHOBAX M€HHOW MHXEHEPUH, a TaK)Ke 3HaThb OMOCUCTEMBI,
UCIOJIb3yeMble B TEHHON MH)KEHEPUH, U OMOTEXHOJIOTHH B LIETIOM.

NPOAOJIKUTEJIBHOCTD 3AHATUS (B akanemuueckux yacax) — 4.
MECTO INPOBEJAEHUSA 3AHATUS: 527 aynuropus, 2 KOpIyc.

IIJTAH IMTPOBEJIEHU S 3AHATHUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3aiuoOHHbII MOMEHT 5 MHUH.
2. TecToBbI KOHTPOJIb BXOJJHOTO YPOBHA3HAHUS 15 MUH.
3. Onpoc, nucKyccus, pa3doop CUTYallMOHHOM 3a/1a4uM Ha 3aHSATHU 65 MUH.
4. IlepepniB 10 muH.
5. Onpoc, TUcKyccusi, CaMOCTOSITEILHOE PEIICHUE CUTYAllUOHHOM 3a/1auu 65 MUH.
6. TecToBBIN KOHTPOJIb UCXOAHOTO YPOBHSI3HAHUS 15 MUH.
7. [logBeieHne UTOTOB 3aHATHS, 3aJJaHKE K CIEAYIOUIEMY 3aHATHUIO 5 MUH.

METOIUYECKHUE YKA3AHUSA K IPOBEJIEHUIO 3AHATUSA:
KonTposbHbIE BOITPOCHL:
1. IousTuss 6GMOTEXHOJOTHUS, OMOOOBEKT, FYKAPUOTHI, MPOKAPHOTHI, TEPMODUIBI, ME30(PUILIbI,
MCUXPOQUIIBI, 5yOaKTepHH U apXe0OaKTepuu.
2. Uctopus pa3sutus bT.
3. CBa3b BT ¢ apyrumu Haykamu.
4. Dranbl OMOTEXHOJIOTUYECKOTO MpOoLecca.
5. CpaBHUTENbHAS XapaKTEPUCTUKA U OCHOBHBIE OTINYMS IPOKAPUOT U IYKApHOT.
6. Xapaxrepucruka E. coli kak 6nooobext BT.
7. Xapaktepuctuka Saccharomycescerevisiae kak 6uoo0bext bT.
8. Ilonsarus JAHK, Tpanckpumnuus, Tpancnsuusa, Perunukanus, ['ensl, [lynsc — anextpodopes,
JNHK-byrnpuntunar, [lenartypauus, Penarypamus, I['eHotun, ®enotun, CalTel, OK30HHBI,
Wutponsl, Crunaiicudr, AuTuko10H, Komon, OnepoH.
9. Cunres JJHK.
10. YHuBepcaabHble aMUHOKUCIIOTHI.



11. JHK, PHK; Tuner PHK.

12. T'enernyeckas mHGOpPMALIUS, METOJIBI €€ MoJTydeHus, | eHoM dyenoBeka.

13. I'eHHas MHXXEHEPUS], 3a/1a4H.

14. KiionupoBanue, 3Taribl.

15. ®epMeHTHI peCTpUKINY, TUTa3MHIbL, OakTeprodaru, GaKMuIbI, KOCUMIBI, (Pa3MHIBL.

TECTOBBIE 3AJAHUSA 1J151 BXOJJHOT'O KOHTPOJISI 3SHAHUI:
1. Uro npucyme m/o — E. coli

a) TpaMOTpHUIIaTENIbHAS MaJlouKa

0) pazmep MeHee 1 MKkM

B) HEMaToreHHast 0aKTepust

) pa3mep Oosiee 1 MKkM

1) MaToreHHas 0akTepus

2. JybaKkTepuu HACEJISAIOT:

a) MoYBY

0) 6osoTa

B) BOAY

') OKEaHCKHE TITyOHHBI

) TOPSTYUE KUCITBIC HCTOYHUKH

3. YcraHoBHTE COOTBETCTBHE:

a) TepMo (prITBI

0) Me30¢uIIBI

B) MCUXPO(PHITBI

1) 45-90° C

2)-5-35°C

3)10-47°C

4. OTiIM4YUTEIbHbIE 0COOCHHOCTH 3YKAPHUOTHYECKOM KJIETKH:
a) 60JBIINI pa3zmep

0) Hasuue sapa

B) pUTMHAsI KJIETOYHAsl CTEHKA

') OTCYTCTBHE CYOKIETOYHBIX OpraHesul

1) xpomocoMHuas JIHK B riuTomiazme

5. TunM4YHbIE HANIPABJIEHUSA UCII0JIb30BAHNSA MUKPOOPTAaHU3MOB — ICUXPOPUIIOB:
a) ICTOYHUKH I'€HOB, KOJUPYIOIIUX TePMOJIA0UIIbHBIE BEIIECTBA
0) UCTOYHUKHU T€HOB, KOJUPYIOUINX TEPMOCTAOUIIbHBIE BEIIECTBA
B) YTHJIM3AIUsI TOKCHUECKUX OTXOJIOB

T') IPOU3BOJICTBO CIIUPTA STHUIOBOTO

1) IPOU3BOJICTBO OMorasa

6. HauaJio nmocjienacTepoBCKOro nepuoaa B pa3BUTHHM OHOTEXHOJIOTMH OTHOCST K:
a) 1941 r.

0) 1866 1.

B) 1975T.

r) 1982 r.

7. OTKPBII MUKPOOPTaHU3MBbI H BBeJI MIOHSATHE 0M000bEKTA:
a) /1. Yorcon



0) @. Kpux

B) @. Cenrep

r) JI. ITacrep

8. [lepuox AaHTHOMOTHKOB B PA3BUTHH OHOTEXHOJIOTMU OTHOCUTCH K:

a) 1866-1940 rr.

0) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

9. CTpyKTYypYy 0€/IKa HHCYJINHA YCTAHOBHJI:

a) JI. Yorcon

0) ©. Kpux

B) @. Cenrep

r) JI. TTacrep

10. Pa3paborka TexHosoruu pexomMOuHaHTHbIX JJHK oTHocHMTCSI K mepuoay pa3BUTHS
OMOTEeXHOJIOTUM:

a) aHTUOMOTUKOB

0) TOTIaCTEPOBCKOMY

B) MOCJIETIaCTEPOBCKOMY

I') yrpaBisieMoro OMOCHHTE3a

11. ITosnyyeHue Xxj1e0oneKapHbIX M NMHUBHBIX APOK/Kell OTHOCHTCH K IEPHOAY Pa3BUTHSHA
OMOTEeXHOJIOTHH:

a) JI0MacTePOBCKOMY

0) MmocaenacTepoBCKOMY

B) aHTUOMOTHKOB

T') YIpaBIsIeMOTro OMOCHHTE3a

J1) HOBOM U HOBEHUIIIEH OMOTEXHOJIOTHH

12. IIpou3BOACTBO ITAHOJIA OTHOCUTCS K NMEPUOAY PA3BUTHS OMOTEXHOJIOTMH:
a) 0TIaCTEPOBCKOMY

0) MmocaenacTepoOBCKOMY

B) aHTUOMOTHKOB

T') YOpaBIsIeMOro OMOCHHTE3a

J1) HOBOM U HOBEHUIIIEH OMOTEXHOJIOTHH

13. Ilepuoa pa3BuUTHSI NPOU3BOACTBA BHUTAMHHOB OTHOCUTCH K MepPHOAY Pa3BHTHA
OMOTEeXHOJIOTHH:

a) I0TIaCTEPOBCKOMY

0) mocnenacTepoBCKOMY

B) HOBOU U HOBEIIIEH OMOTEXHOIOTUN

I') yIpaBiIsieMOro OMOCHHTE3a

14. llosry4yeHue BUPYCHBIX BAKIIMH OTHOCUTCS K NMEePHOY Pa3BUTHS OMOTEXHOJIOTHH:
a) 0TIaCTEPOBCKOMY

0) mocenacTepoBCKOMY

B) aHTHOUOTHKOB

I') yIIpaBiIsieMOro OMOCHHTE3a

J1) HOBOM M HOBEHUIIIEH OMOTEXHOJIOTHH

15. llepBas pexkomOnHanTHasa JJHK nony4ena:



a) B 1953 r. JIxx. Yorconom u ®@. Kpuxom
6) B 1972 r. I1. beprom

B) B 1963 r. M. Hupenbeprom

r) B 1953 r. ®. Cenrepom

PA3EOP CUTAYIIUOHOM 3AJTAYM HA 3AHATHMN.
3agaya. CymiecTByIOT BIIOJIHE ONpe/ie/IeHHbIE TPEOOBAaHNUS U YCIOBUS I CO3/IaHUS U Pa3BUTHUS
ouorexHoorunueckoro mnpousBoactea JIC. B wacTHOCTH, 3TO KacaeTcs MpoOJieMbl BBIOOpa
OMO00OBEKTOB /ISl MACIITAOMPOBAHUS IPOU3BOJICTBA. IMEIOTCS CYIIeCTBEHHBIE PA3IHUUS MEXKILY
JUKUM IITaMMOM M IPOMBILUIEHHBIM wmTamMMoM. LlltamMmMm oOnajgaer BHOJHE KOHKPETHBIMU
CBOMCTBaMH MPUPOJHOTO XapakTepa, a MPOU3BOJICTBEHHBIN MpOLecC UMEET CBOM TPeOOBaHUS K
sToMy 1mTaMMy. CyIIecTBYIOT CHOCOObI BO3JAEMCTBUS Ha JAMKMI IITaMM C LENbl0
YAOBJIETBOpEHUS TpeboBaHuil ipon3BoacTBa JIC.
[Ipoananu3upyiite JaHHYIO CUTYalMIO C TOYKHU 3PEHUS:
» TpeiCTaBIeHUs 0 OMO0OBEKTE U ero (PyHKIHAX;
» COOTBETCTBUSI CBOWCTB mpojayleHTa TpeOoBanusM mpowusBojctBa JIC u mpobiem
0€30MacHOCTH NP paboTe C MPOAYLIEHTAMU;
» TpUMEHEHHsS KOHKPETHBIX METOJOB INpeoOpa3oBaHMs OMOOOBEKTa IS JaTbHEHIIEero
HCMOJIb30BAHMS €r0 B CO3JJaHUH HOBBIX MPoylieHToB JIC.

CAMOCTOSITEJBHOE PABOTA. PEHIEHUE CUTYAIIMOHHOM 3ATAYM.
3anaua. B coBpemennoit 6uorexnosorun npu cozganuu JIC 0coboe MecTo OTBOJAMUTCS TEHHOU
WHXEHEePUH, CYTh TEXHOJIOTUN KOTOPOM 3aKIII0UAETCs] B UCKYCCTBEHHOM COEIMHEHHUH OTIEIbHBIX
¢dparmenToB /IHK in vitro ¢ mocneayromum BBeaerrem nzosupoBanHoit [JHK B sxuByro kiietky
C ULENbI0 MOJIyYeHUS PEKOMOMHAHTHBIX OenkoB. /[ OCyIIecTBIEHUS STOr0 HEOOXOAMMBI
ONpECJICHHBIE YCIOBHUS, HAJIMYKME TPAHCIOPTHOTO ycTpoicTBa juisi BHeceHus JIHK B knetky
MPOJIylIeHTa, HCIOJIb30BaHHE (DEPMEHTOB Jisi BKJIIOYEHHUS HOBOTO reHa. ['eHHas uHkKeHepus
OTepUPYET TAKUMHU MOHATUSIMH, KaK BEKTOP, PECTPUKTA3bl, JIMIIKUE KOHIIbI, CAUT y3HABaHUS,
JIUTa3bl, TeH-MapKep, KOMIETEHTHOCTh KIETKH, 9K30H, HHTPOH.
C mnpencraBiieHHBIX OOLIMX MO3HUIMHA MO T€HHOM HHXEHEpUu cHopMyIUpyHTe KOHKpPETHBIE
yCIIOBUSI:

» pacumdpyiTe MOHATHE «BEKTOP» U IIYTH €r0 BBEJCHUS B KICTKY;
MpeIoKUTe (epMEHTHI, paboTaroIIKe B STON CUTYallHH;
MPEII0KUTE TEXHUKY T€HHO-UHKEHEPHOTO SKCIIEPUMEHTA (CTAINH);
cpaBHHTE Mpouecc oopazoanust MPHK y sykapuot u nmpokapmor.

Y VYV V

TECTOBBIE 3ATAHUS JJISI UCXOJAIIETO KOHTPOJISA 3HAHUIA:
1. A3otucrbie ocHoBaHus cooTBeTcTBYOT IHK:
a) aJilcHUH

0) ryaHuH

B) THMHH

T') IUTO3UH

1) ypauui

2. Azotucreie ocHoBaHus cooTBeTcTBYIOT PHK:
a) aJIcHUH

0) ryaHuH

B) THMHH



') HIUTO3UH

1) yparui

3. CTpyKTYpHBIE FeHbl, KOTOpPbIe pa3ieeHbl KOAUPYIOLIUMHI 00J1aCTAIMU HAa3bIBAKOTCSH:

a) UHTPOHBI

0) PK30HBI

B) KOJIOHBI

4. YHukaJIbHasi IPOCTPAaHCTBeHHas1 cTPyKTypa MoJiekyJibl PHK onpenensier:

a) TIPOLIECC PEIUTHKALIUN

0) reHoTUI

B) (heHOTHII

I') XapakTep B3aUMOJAECUCTBUS C APYTUMHU MOJIEKYJIaMU U BHEIIHUMU YCIOBUSIMU

1) nokanuzanuo mojexkyiasl PHK

5. Cnnaiicunr:

a) BbIpe3aHue u3 mnpeamectBeHHUKOB MPHK 3K30HOB M KOBajgeHTHOE COCIMHEHHE MHTPOHOB C
obpazoBanuem 3penbix MoJiekyn MPHK

0) BbIpe3anue u3 npeamectBeHHUKOB MPHK MHTpPOHOB M KOBaJIEeHTHOE COEIMHEHUE HK30HOB C
obpazoBanueMm 3penbix Mosiekyn MPHK

B) cuHTe3 3peinbix MoJiekyl TPHK myrem cimBku oTAeIbHBIX HYKIEOTHIOB «TOPEL] B TOPEID)

r) BbIpe3aHue u3 mnpenmectBeHHUKOB MPHK HMHTpOHOB M HMX KOBaJEHTHOE COEIUHEHHE C
obpazoBanuem 3penbix Mosiekyn MPHK

6. Ilonsiturio «buo00OBEKT B mpomeccax OHOCHHTE3a» COOTBETCTBYET CJeayloliee
onpeaeieHue:

a) OpraHu3M, Ha KOTOPOM HCTIBITHIBAIOT HOBbIE OMOJIOTHYECKH aKTUBHBIE BEIIECTBA

0) opranmu3M, BeI3bIBAIOIINNA KOHTAMHHAIINIO OMOTEXHOJIOTMYECKOTO 000pyA0BaHUS

B) (pepMEHT, UCIOJIB3yeMbIl B AHATUTUYECKUX IIEIISIX

') OpraHu3M, NpOAYLHUPYIOIINUNA OMOJIOTHYECKH aKTUBHBIE COCIMHEHUS

1) GEepMEHT — MPOMBIIIJICHHBIH OHOKAaTaIN3aTOP

7. llousituio «buoo0BEKT B mpoueccax oOumorpanchopmManum» COOTBETCTBYET Cieaylollee
omnpeaeJieHue:

a) OpraHu3M, Ha KOTOPOM HCIIBITHIBAIOT HOBbIE OMOJIOTUYECKH aKTUBHBIE BEIIECTBA

0) opraHu3M, BbI3bIBAIOIINN KOHTAMHHAIIMIO OMOTEXHOJIOIMYECKOro 000py10BaHus

B) (hepMEeHT, UCTIOTIb3YEMbIH B aHATUTUYECKUX LENSIX

') OpraHu3M, IPOAYLHPYIOMIHNA OHOJIOTHYECKH aKTUBHBIE COSTUHEHUS

1) GEpPMEHT — MPOMBIIIJICHHBIH OMOKAaTaIN3aToOP

8. lonop — 310:

a) OMO0OOBEKT, MOCTABJISIONINNA MaTepra JUIsl Mpoliecca MPOU3BOCTBA JIEKAPCTBEHHBIX CPE/ICTB
0) OMOOOBEKT, MOCTABJISAIOLINIA MaTepuai AJs Mpolecca MPOU3BOICTBA JIEKAPCTBEHHBIX CPE/ICTB
0e3 yiiepOa JUTsi CBOEH KU3HEAESITeNbHOCTH

B) OHMOOOBEKT, y KOTOporo 3abop Marepuana A NPOU3BOJCTBA JIEKAPCTBEHHBIX CPEACTB
OKa3bIBAETCSI HECOBMECTUM C ITPOJOJDKEHUEM KHU3HEAEATEIbHOCTH

') 6M000BEKT, TOCTABJIAIOLUINI MaTeprall sl OYMCTKU MPOTYLIEHTOB

9. K npoxkapuoraM OTHOCSITCH:

a) baxkrepuu

0) BUpYCHI

B) IpocTeifmue



T') TpUOBI

10. KneTouyHasi cTeHKAa rPaMIIOJIOKUTEIbHBIX 0aKTepUii U AKTHHOMMIIETOB COCTOUT M3:

a) XUTUHA

0) menTuIoTINKaHa

B) JIMIIONIOJIMCAXapHIOB

T') LEJUTIOJI03BI

1) Oenka

11. KneTouyHasi cTeHKa rpaMOTPULATEIbHBIX OaKTePUl COCTOUT M3:

a) XUTHHA

0) menTUAOTIMKaHA

B) JIMIIONIOJIMCAXapHIOB

T') LEJUTIOIO03BI

1) Oenka

12. KineTouHasi cTeHKA MJIECHEBBIX TPUOOB COCTOUT U3:

a) MeNnTUI0TINKaHa

0) AunomnoJMcaxapuioB

B) ILIEJUTIOJIO3BI

r) Oenka

1) XUTHHA

13. Dykapuoramu AABJIAKOTCH:

a) TpUOBI

0) sybakTepuun

B) aKTHHOMMIIETHI

T') BUPYCHI

14. I'naBHbI KpUTEPHIi 0TOOPA NMPOAYLIEHTA B KayecTBe 0M000bEKTA:

a) OBICTPOE HAKOIIECHHE OMOMAaCChI

0) yCTOMYHMBOCTD K 3apakKeHUIO TOCTOPOHHEH MUKPOQIIOpoit

B) CLIOCOOHOCTh CHHTE3UPOBATh 1I€JIEBOI MPOTYKT

I') CIOCOOHOCTHU PACTH Ha JICHIEBBIX MUTATEIbHBIX CPelax

1) CeKpeIus 1eJIEBOr0 MPOAYKTa B KyJIbTYpalbHYIO )KUJIKOCTh

15. loHaTop — 3T0 OMOJIOTHYECKHH 00bEeKT:

a) ¢pepMeHT-OnoKaTaIM3aTop Impoiecca OnoTpaHcHopMaIiK

0) MOCTaBIAIONINN MaTepua i poliecca MPOU3BOICTBA JIEKAPCTBEHHBIX CPEJICTB

B) MOCTABJISIIOIIMI MaTepual AJs mpoliecca MPor3BOJICTBA JIEKApCTBEHHBIX CpeIcTB Oe3 yiepoa
JUIS CBOEH JKU3HEIEATEIbHOCTH

I) TOCTaBISIONIMII MaTepuan [Uisi Ipolecca MPOU3BOACTBA JICKAPCTBEHHBIX CPEACTB C
MpEeKpaIieHuEM JallbHEeNIIeN KU3HEAEITEIbHOCTH

JIMTEPATYPA JUIS ITIOATOTOBKU K 3AHATHUIO ITPEINIOJABATEJISAAM:

OcHoBHas:

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

2. @apmareBTHYECKass OHOTEXHOJOTHS: Y4eOHOE MMOcoOMe i CTYACHTOB BBICHIMX Y.
3aBegenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony @enukc Tomck HzmarensctBo HTJI Cubupckmii ['ocymapcTBEHHBIN METUIIUHCKUI
VYuusepcurer, 2006. — 251 c.



3. @apmarieBTHyecKast OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATHsIM: yueO. mocobue / C.H. Opexos ;
nox pena. B.A. BeikoBa, A.B. karmurckoro. — m.: [D0OTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKasi OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHUYECKUM 3aHATHAM: y4eO. mocodue
/. 2-e m3n., nepepad. u gon. C.H. Opexo M.: [DOTAP- Menua, 2015. —432 c.
JomnosHuTenbHas:

5. TepMHHOIOTHYECKUH CIIOBApPh IO OMOTEXHOJIOTUN

6. buonorus: yae6.mocoodue / I'.I". YeObimies ; — M. : IDOTAP-Menua, 2010. — 416 c.

7. MukpoOHoiorusi, BAPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHaTusM: yueO. mocobue / B.C.
Cooiiuakosa; — M. : IDOTAP-Menua, 2012. — 320 c.

8. MukpoOuonorusi: ydeOHUK sl CTyJeHTOB (apmaneBTudeckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menutiunay, 2003. — 336 c.
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3ansaTue Ne 2.
TEMA 3AHATUSA: «O0mas xapaKTepuCTHKA 0MOTEXHOJIOTHYeCKOro mpouecca.

YUYEBHAS HEJIb 3AHATUS: cTyneHThl A0JDKHBI U3YYUTh OMOTEXHOJOTMYECKHH MpOLecc,
Kak OCHOBY (papMameBTUYECKOH OHMOTEXHOJOTHH, OO0OpyIOBaHHE, HCIOJIb3yeMOe B
OMOTEXHOJIOTHYECKOM TIpOIIecCe.

SHAYUMOCTb:Oynynmii  cnenuaniucT JO0JDKeH 3HaTh OCHOBBI  OMOTEXHOJOTHMYECKOTO
nporiecca, oOIre MPUHLIUIBI 1 OCHOBHBIE ATAITbl OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA, TaK KaK
6ombmioe kosmyectBo JIII Ha ceroAHsIIIHUN IeHb 0JIy4YaeM METOJaMi OMOTEXHOJIOTHH.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO NNPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpPITyC.

IIJIAH NPOBEJEHUS 3AHSTUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3aiuoOHHBI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Ompoc, nuckyccus, pa30op CUTyallMOHHOM 3a7aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nuckyccusi, CaMOCTOSITEILHOE PENIEHUE CUTYallMOHHOM 3a1auu 65 MUH.
. TecToBBIil KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.

N N L AW

. [lonBeneHne UTOTOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO 5 MUH.

METOAUYECKHUE YKA3AHUSA K TIPOBEJEHUIO 3AHATUS:
KoHTpoJibHBIE BOIIPOCHI:
1. Craguu GHOTEXHOJIOTHYECKOTO TIpoIiecca.
2. CocTaBbl MUTATEIBHBIX CPE] VTS KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.
3. [IpuroToBieHHE IOCEBHOTO MaTepHaja U KyJbTHBHPOBAHUE MHUKPOOPTaHH3MOB.
4. OOopynoBaHWE, UCIOJB3yeMOe B OMOTEXHOJIOTUH: OMOPEAKTOPHI, Y3-MOCUHBIC MAIWHBL;
MamuHbsl MCHOJIB3yeMble B TMPOW3BOJCTBE HMHBEKIMOHHBIX JI® u HekoTopoe apyroe
obopynoBaHue.
5. Metopl noBbImeHHUs 3PPEKTUBHOCTH (PEPMEHTALINH.
6. Mero/ibl KOHTPOJS OMOMAcChl M KOJUYECTBA KICTOK MPU KYIbTHUBUPOBAHUHU. ANONTO3 U
HEKPO3.
7. Beienenue npoayKToB OMOCHHTE3a U TIOJIY4EeHUE KOHEYHOTO KOMMEPYECKOTO TIPOIyKTa.

TECTOBBIE 3AJIAHUS JIJIS1 BXOJHOTI'O KOHTPOJIA 3HAHUM:

1.buopeakTopbl, Yepe3 KOTOPHIE 11 MepeMelInBaHUsA COAeP:KIMOr0 MPOINYCKAIT BO3IyX
HA3BIBAKOTCH:

a) SpAuQTHBIE

0) 6apOOTaKHBIE KOJIOHHBI

B) PEAKTOPBI C MEXaHUYECKUM MEePEMEIINBAHUEM
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2. llepememmBanue KyJbTYPaJbHON cpelbl BMeCTe ¢ KJIeTKAMH BOCXOAAIIMMH MOTOKAMHM
BO3/yXa, PABHOMEPHO HHMPKYJHMPYS M0 BceMy 00beMy, 0CyIIeCTBJISIETCS B:

a) SpAuQTHBIC

0) 6apOOTaKHBIC KOJIOHHBI

B) PEAKTOPBI C MEXaHUYECKUM MIEpEeMEIINBaHNEM

3. IIpouecc pepMeHTAIIUM KOHTPOJHUPYIOT MO:

a) pH

0) Temmnieparype

B) KOHIIEHTPAIIMH PACTBOPEHHOTO BOJOPOIa

4. Onucanne MOpP(POJTOrHYeCKHX, (PU3HOTOTHYECKHX XAPAKTEPUCTHK MUTATEJIBHBIX cpel,
YCJIOBUIi BHIPAIMBAHUS U CPOKA XpPaHEHHS H3JI0KeHbI B:

a) I'® 12 uznanus

0) macnopTe Ha ITaMM KYyJlIbTYpbl

B) CIIPABOYHOM U HAY4YHOMU AUTEpAType

5. Pe:kuM XpaHeHUs KyJIbTYpP — NPOAYUEHTOB MpeANoaraer:

a) 3aMopakuBaHue Mpu Temieparype Hmke — 20° C

0) MnoUIHLHOE BRICYIIIMBAHNE

B) KOHCEPBHPOBaHHE

6. YuacTtok pasaesieHus KyJbTYPAJbHOU KMIAKOCTH KAK J3JIEeMEHT OMOTEXHOJOrHYecKOou
CHCTEMBbI OTHOCHTCSH K CTYNEHH HePapXuu:

a) TepBoMt

0) BTOpO#

B) TpeThel

T') 4YeTBEPTOM

7. TexHoOrH4eCKUil BO3AYX JJIsl OMOTEXHOJIOTHYeCKOro MPOM3BOJICTBA CTEPHJIN3YIOT:

a) YD-o0mydeHrnem

0) HarpeBaHueM

B) mibTpoBaHUEM

') paauanyen B MaJIbIX J03ax

1) aHTUOMOTUYECKUMH BEIICCTBAMU

8. ®oroadToTpoPbl — OPraHU3Mbl, KOTOPbIE AJIsI POCTA U PA3BUTHSA:

a) Hy)kJarorcs B (pakropax pocra

0) UCHOJIBL3YIOT AUOKCHU]I YTIIepO/ia U MHUHEpAJIbHbIC BEIIeCTBA

B) UCHOJIB3YIOT OPTaHUYECKUE BEIIECTBA

T') UCIIOJIB3YIOT YHEPTHIO OKUCIICHUSI HEOPTaHUUYECKUX BELIECTB

9. JlonaTop — 3T0 0MOJI0rHYEeCKHA 00bBEKT:

a) hepMeHT-OMOKaTanu3aTop npoiecca ouorpanchopmaruu

0) MOCTaBJIAIOLINI MaTepual JJIsl MpoLecca MPOU3BOJICTBA JIEKAPCTBEHHBIX CPECTB

B) MOCTAaBJISIIOIIMI MaTepHual i mpoliecca MpOU3BOACTBA JIEKAPCTBEHHBIX CpecTB 0e3 yiepoa
JUIsl CBOEH JKU3HEEATEIbHOCTH

I) TOCTaBISIONIMI MaTepuan Ui Tpollecca NPOU3BOACTBA JIEKAPCTBEHHBIX CPEACTB C
IpeKpalleHueM JalbHeHIeH KU3He e TeNbHOCTH

10. XeM0IMTOTPO(BI — OPraHU3Mbl, KOTOPbIE /ISl POCTA M IbIXaHHUS:

a) HyX/1aloTcs B (pakTopax pocra

0) UCTIONB3YIOT OPraHNYECKUE BELIECTBA
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B) HUCIIOJIB3YIOT SHEPTUIO OKUCIICHUSI HEOPTraHUYECKUX BEIIECTB
') UCTIOJIB3YIOT SHEPTHIO CBETA

PA3EOP CUTAYIIUOHOM 3AJTAYM HA 3AHATHMN.
3apava. Cragus depMeHTaUMU - IEHTpPaJIbHAs CPEeIH ITANOB IPOMBIIUICHHOTOIIPOM3BOICTBA.

[Ton dhepMeHTanIEl TOHMMAIOT BCIO COBOKYITHOCTB MOCIIEIOBATEIBHBIXOTIEPAIINN OT BHECEHHUS B
3apaHee MPUTOTOBJICHHYIO M TEPMOCTATHPOBAHHYIO CPEAYHHOKYIIATA J0 3aBEPIICHUS IMPOLIECCOB
pocra, OMocHHTEe3a WK OHOoTpaHchopMaLU.

1. Kakue nBa Buja ¢pepMeHTalUU BaM U3BECTHBI?

2. C mnomompio Kakoro o0opymoBaHus ocyuiecTBiseTcss (epmenrtanus? EroocHoBHbIE
AIIEMEHTBHI, CXeMaTHUECKOE N300paKeHHeE.

3. Kak texHosorndeckoe opopmIIeHHE TPOIECCOB POMBIIIJICHHON OHMOTEXHOJOTHH 3aBUCTH OT
OTHOIIIEHHSI MUKPOOPTraHU3Ma-TIPOIylIeHTa K KHCIopoxy? Tpu rpymisl OHOPEakTopoB.

4. CniocoObl ynpaBiieHUs TpoLeccoM (pepMeHTalmn

CAMOCTOSITEJBbHASI PABOTA. TEHIEHUE CUTYAIIMOHHOM 3AJIAUMW.
3anaua. YcranoBute MPAaBUIILHYIO MOCJICIOBATEILHOCTh cTanui 1
OTEePALIMHTEXHOJOTHIECKOTO  MpoIlecca, MPEACTAaBICHHBIX Ha  CXeMe, 3aroJHUTe
HEJIOCTAIOLMeoNepaluu cTaaun «BoiienaeHne 1eneBoro mpoaykray. IIpeanoxure MeTozb!
uanmnapaTypHoe OCHaIeHHE onepannu «Jle3uHTerpanus KIeToK.

. IloaroToBka u crepuin3anus ra30Boro noToka

. IloaroToBka u crepunuzanus 000pyAOBaHUS M KOMMYHUKALIUH

. IloaroToBka u crepuinzanus cyocrpara

. Pazienenne KynpTypaJbHOM CYCIIEH3UH

. O6paboTKa KyabTypadbHOU CYCTICH3UU

. AHanmu3 1eneBoro NpoayKTa

. JleauHTerpanus KieTok
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. Belenenne nHANBUAYaIbHOTO BELIECTBA

9. KynpTuBupoBanue 6M000beKTa

10. TTonroroBka OM0OOBEKTA

11. Cymka neneBoro npoaykra

12. ®acoBka, ynmakoBKa, MapKUpPOBKa JIEKAPCTBEHHOUN CyOCTaHIIUU
13. Brinenenue ueneBoro npoaykra

14. buonoruyeckas O4UMCTKA OTXOJ0B

TECTOBBIE 3ATAHUS JJI1 UCXOJAIIETO KOHTPOJISA 3HAHUIA:

1. Kos1oHOYHBIH OMOpeaKTop A MMMOOWIN3ANMH LEJIbIX KJIETOK J0/IKeH OTJIMYATHCS OT
peakTopa i *MMoOuIn3annu ¢pepMeHTOB

a) OOJIBIITUM TMaMEeTPOM KOJIOHKU

0) OTBOJIOM r'a30B

B) Oojiee OBICTPBIM JBM)KEHHEM PACTBOPHUTENS

r) (hopMOI YaCTHI] HEPACTBOPUMOTO HOCUTEIS

1) pa3MepaMH 4acTHUI] HEPACTBOPUMOTO HOCUTES

2. Peryinpyemas (pepMeHTALMS B IpoLecce OMOCHHTE3a JOCTUTAeTCs NPH cocode

a) MepUOINIECKOM
13



0) HeTIpEpHIBHOM

B) OTbEMHO-/I0JIMBHOM

I') OJIYTIEPUOINIECKOM

1) TTAKITMYECKOM

3. bopsbda ¢ d¢aroBoii wuHpekuueii B mexax ¢epMeHTAUM AHTUOMOTHUYECKOM
NPOMBIILIEHHOCTH HanboJ/Iee pAMOHAIbHA MyTeM

a) Y)KECTOUYEHUS] KOHTPOJIS 33 CTEPUIIN3ALUEH TEXHOJIOTHIECKOTO BO3TyXa
0) y)KeCTOUCHHUSI KOHTPOJIS 32 CTEPHUITU3AINEH TUTATSIIBHON CPEeIIb

B) TIOJIyY€HHS M UCIOJIb30BaHMUs (ParoycTONUMBBIX IITAMMOB OMOOOBEKTa
T') YKECTOUCHHUsI KOHTPOJIS 3a CTEpHIn3aIueit 000pyaoBaHus

1) YKECTOUCHHUSI KOHTPOJIS 32 (QMIbTPAIMOHHBIMU YCTAHOBKAMHU

4. Cnocod coxpaHeHUsI HYKHOW OHOTEXHOJIOTY TNPOAYKTHBHOCTH KYJbTYP
MHKPOOPraHu3MoOB

a) B XOJIOIUIIbHUKE

0) 1o ci0eM MUHEPaJIbHOIO Macia

B) B CBIITyYUX MarepHuaiax

') CyOJIMMAIIMOHHOE BBICYIITBAHUE

1) KpUOXpaHEeHHe

5. IIpenMy1IeCTBO KJIE€TOYHON HH/KEHEPUH Tepel CKPelMBaHHEM:

a) HampaBJICHHbIE KOMOWHAIINY T€HOB

0) ObICTpast CEeNEKIINS HOBBIX BAPUAHTOB

B) MPEO/I0JICHUE BUIOBBIX M POJOBBIX OApbEepPOB

') MyTallMOHHBIE U3MEHEHHUSI TeHOMA

6. OcHOBHBIE MeTO/IbI COBEPIIEHCTBOBAHNS 0M000bEKTA B COBPEMEHHO O0MOTEeXHOJIOT UM :
a) MHyMPOBAHHbBIN MyTareHes

0) cenmexus

B) T€HHAs WHKEHEepUs

T') UHTPOIYKIIHS PACTCHHM

7. CKPMHMHT JIEKAPCTBEHHbIX CPEJICTB:

a) COBEPILIEHCTBOBAHHE ITyTeM XUMHUYECKOH TpaHchopMaluu

0) COBEpIIICHCTBOBAHME ITyTeM OHOTpaHchOpMaIun

B) MOUCK 1 OTOOP («IIPOCEUBAHUEY») IPUPOJHBIX CTPYKTYP

T') IOJIHBI XUMUYECKHUI CUHTE3

1) U3MEHEHHE MTPOCTPAHCTBEHHOM KOH(UTYpaly NPUPOIHBIX CTPYKTYP
8. Posib MHAYKTOpPA MOTYT BBINOJIHATD:

a) cydcTpartbl

0) KOHEUHBI! MPOIYKT PEaKLUU

B) MEPBUYHBIE META0OTUTHI

') BTOPHUYHBIE META00TUTHI

9. Oneparop —3T0:

a) HaYaJIbHBIN Y4aCTOK TPAaHCKPUTITOHA

0) cTapToBasi TOUYKa TPAHCKPHUIIIIUU

B) HAYAJbHBIA yY4aCTOK 2K30HA

r) yudacrok JIHK, cBsi3piBaronuii OemKu-peryasaTopbl TPAHCKPUIIIMKM B MPOKAPUOTHUECKOU
KJIETKe
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1) yuactok JIHK, cBs3piBaromuii OenKu-peryasiTopbl TPAHCKPUTIIMK B DYKAPUOTHYECKON KIETKE
JIMTEPATYPA UISI IOAI'OTOBKH K 3AHATUIO TIPEINNIOJABATEJISAAM:

OcHoBHast:

1. buorexunonorus. }0.0. Ca3pixun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmareBTUYCCKas OMOTEXHOJOTHS: Y4eOHOE IMOCOOMe Ui CTYACHTOB BBICHIUX Y.
3aBenenuit I[lpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony @enukc Tomck WMznarensctBo HTJI Cubupckuii I'ocymapcTBEeHHBIM MeTUIMHCKUN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHYECKass OMOTEXHOJIOTHS: PYK. K TPAKT. 3aHATHAM: yue0. mocobue / C.H. Opexos ;
nox pena. B.A. BeikoBa, A.B. katiuaCcKor0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmaneBTHUecKkas OMOTEXHOJIOTHSA: PYKOBOJICTBO K IPAKTHUECKUM 3aHATHAM: y4ueb. mocodue
/. 2-e w3n., nepepad. u gon. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomonHuTenbHas:

5. TepMHUHOIOTMYECKUI CIOBAph 110 OMOTEXHOJIOTUN

6. buonorus: yae6.mocooue / I'.I". YeOwrmies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. Mukpo6uo10orusi, BAPYCOJIOTHS U UMMYHOJIOTHSL: PYK. K J1a0. 3aHsATusAM: yuel. mocodue / B.C.
CooiiuakoBa; — M. : IDOTAP-Menua, 2012. — 320 c.

8. MukpoOuonorus: ydeOHUK ISl CTyIeHTOB (apmaneBTundeckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menmuiunay, 2003. — 336 c.
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3ansaTue Ne 3.
TEMA 3AHSATUSA: «I'eHoMHKa M NPOTEOMHKA. AHTHCMBICJIOBbIE OJUIOHYKJICOTH/bI.
Kondgopmaunonnsie 0601e3HW».

YUEBHASA HEJIb 3AHATUSA: cryneHThl AOKHBI U3Y4UTh F€HOMHUKY U MPOTEOMHKY, UX
B3aMMOCBSI3b MEXKAY cO00H 1 3HaUeHHE B (papManeBTHIeCKON OMOTEXHOJIOTHH.

SHAUYUMOCTb:6ynyumii cienuaiucT A0KEH 3HaTh O CYLECTBOBAHUU KOH(POPMALIMOHHBIX
00Je3HsAX, croco0ax UX UCCIEIOBaHUS U BO3MOXHBIX MPUYMHAX BO3HUKHOBEHUS; O CO3JaHUU
AHTHCMBICJIOBBIX OJIMTOHYKJIEOTHIOB U IPErapaToB Ha UX OCHOBE.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMuueckux yacax) — 4.
MECTO NPOBEJAEHUSA 3AHATUS: 527 aynutopusi, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHSATHUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aimoOHHbI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyaIllMOHHOM 3a7]aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nuckKyccusi, CaMOCTOSITEILHOE PENICHUE CUTYAllMOHHOM 3a1auu 65 MUH.
. TecToBBII KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.

N N 0 AW

. [lonBeneHne UTOrOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO 5 MUH.

METOANYECKUE YKA3ZAHUS K ITPOBEJIEHHNIO 3AHATUSA:
KonTpoJibHbIE BOIPOCHL:

1. I'enetuka. Mctopus pazButus.

2. 'enomuka. Llenn u 3a1a4u TEHOMHKH.

3. IIporeomuka.

4. CBs3b IPOTEOMUKHU U TEHOMUKH.

5. CpaBHUTEIbHAS T€HOMHUKA.

6.CTpyKTypHasi FTeHOMHKA.

7. OyHKUMOHAIbHAS TEHOMUKA.

8. TapreTHblli CKPUHUHT.

9. CekBeHUpOBaHUE I'€HOMA.

10. IIpoeKT «reHoM 4enoBeKay.

11. I'enoTepanus.

12. AHTHCMBICTIOBBIE OJIUTOHYKIIEOTU/IBI.

13. KonpopmarrioHHbIe 00JIE€3HU.

TECTOBBIE 3AJAHMS JJIS1 BXOISIIETO KOHTPOJISI 3HAHUIA:

1. YcranoBJjienue creneHu 6.]'II/I3OCTI/I 0 MOCJIEeA0BATECJABbHOCTH HyKJ’IGOTI/I)lOB B I'€HaXx,
l'IO.TIy"leHHbIX n3 pa3H1>1x HCTOYHUKOB — J3TO.

a) ICHOMHKA CPAaBHUTCIIbHAS
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0) TeHOMHUKA CTPYKTYpHas;

B) F€HOMUKA (DYHKIIMOHAIbHAS.

2. YcraHoBJIeHHE TOJIHOM MOCJIeJ0BaTeIbHOCTH HYKJICOTHIHBIX NIap B I'eHe, XPOMOCOMe —
3TO:

a) FeHOMUKA CPaBHUTEJIbHAS;

0) TeHOMHUKA CTPYKTYpHas;

B) TECHOMUKA (DYHKIIMOHAJIbHAS.

3. Onpenesienue GpyHKIUI Ge1ka, KOAUPYEMOTro KaxKIbIM OTAeJIbLHbIM I¢éHOM, U POJIH 3TOr0
0esika B MeTa00/1M3Me — 3TO:

a) FeHOMHKa CpaBHUTEIIbHAS;

0) reHOMHUKA CTPYKTYpHasi;

B) TECHOMUKA (DYHKIIMOHAJIbHAS.

4. CekBeHUpOBaHHE — ITO:

a) oIpeJieNIeHNe MOCIe0BaTEeIbHOCTH HYKJICOTHIHBIX Tap;

0) ompeenieHre CyIeCTBEHHOCTH HYKJICOTHAHBIX Tap;

B) 0TOOp M TIOMCK I'€HOB.

5. Mexnaynapoanblii npoekT «'eHOM 4e10Bekay ObL1 3aBepllieH B:
a) 2003 roxy;

6) 2000 roxy;

B) 1993 rony.

6. MexnyHapoaHblil mpoeKkT «I'eHoM YesioBeKa» yTBEP KIeH B:

a) 1953 r.

6) 1972 r.

B) 1963 .

r) 1990 T.

1) 2005 .

7. Heanio npoekta «I['eHOM 4YesI0BeKa» ABJIAETCSH:

a) yctanoBJieHue cTpykrypsl JJHK

0) pazpaboTka TexHOJoruu pekomonHaHTHRIX JITHK

B) MOJTHOE CEKBEHHPOBaHHE FEHOMA YeJIOBEKa

') UACHTU(QUKAIMS ¥ KIOHUPOBAHUE I'€HOB HACIIEACTBEHHBIX 3a001eBaHU
1) KIIOHUPOBAHUE YEIOBEKa

PA3BOP CUTYAIIMOHHOM 3AJIAYM HA 3AHATHMH.

3agauya. B mpouecce OMOTEXHOJOIMYECKOrO Ipoliecca M3 sapa KIETKM IaTOT€HHOIr'o
IUISTYEIIOBEKa MHUKPOOPIaHM3Ma BBIIEIEH T'€HOM, B KOTOPOM ObLI BBIOpaH OMpeAeICHHBINIeH
(Y4acTOK HYKJIEHMHOBOM KHMCIOThl MHMKpOOpraHusma). JlaHHbBIN I'eH pa3MHOKEH CHpHUMEHEHHEM
[1LIP.B 6a3e aHTUMUKPOOHBIX areHTOB BBIOpAH OJIMH,B3aUMOJAEHCTBHE C KOTOPBIM I10/aBUIIO
aKTUBHOCTh I'eHa Haubosee 3(pdekTnBHO.3aTeM BBIOpAaHHBIH M3 AHTUMUKPOOHBIH areHT ObLI
onpoOOBaH B JAECHUCTBUM Ha IENYIOMHUKPOOHYIO KIIETKY HMCXOJHOTO MHUKPOOpPraHM3Ma, BbI3BaB
BBIpa)KEHHOE MOIaBJIEHUEEE KU3HEACATETbHOCTH.

1. Onpexnenurte B CKPUHUHTA QaHTUMUKPOOHOH CTPYKTYpPBI AJIs1 KOHKPETHOIONaToT€HHa.

2. Beiienute OCHOBHBIE ATAIbl CKPUHHUHTA, OTIPENIENINTE UX 3HAUCHHE B XOJAECKPHHUHTA.

3. JIast yero npuMeHseTCs TaHHbIN BUJ] CKPUHUHIA aHTUMUKPOOHOW CTPYKTYPBHI.

4. YTo mocmyXUT MPOJ0JDKEHUEM YKa3aHHOTO Iporecca’?

CAMOCTOSTEJBHASA PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYN.
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3agaya. ['eHHas uH)XXEHepUs MOsSBUIIACH Oaronapsi paboTaM MHOTHMX MCCIIEN0BaTENed Bpa3HbIX

oTpacisaX OMOXMMHU U MOJEKYISPHOW reHeTUKU. ['eHHasi MHKEHEepusi COBOKYITHOCTh METOIOB,

MO3BOJISIOMINX B MPOOUPKE MEPEHOCHTh T'€HETHUYECKYIOMH(OPMAIMIO U3 OJHOTO OpraHu3Ma B

npyroii. IlepeHoc reHoB 1aeT BO3MOKHOCTh IIPE0I0JIEBATh MEKBUJIOBBIE Oapbephl U NepeaaBaTh
OTJEJIbHBIE HACIIEICTBEHHBICTIPU3HAKN OJTHUX Opranu3moB apyrum. L{EJIb - nonxydyeHue KIeTok,

B IIPOMBIIIJICHHBIXMACIITabaX HapabaThIBaTh HEKOTOPHIE OEIIKH.

>
>
>

>
>

Uto npeacTaBisitoT U3 ceOs MIa3MU/Ibl, UX POJIb B TEHHON MHKEHEPHH.

Jist uero GakTepHaIbHBIE KIETKH BHIPAOATHIBAIOT PECTPUKTA3HI?

CymHOCTh Tmpolecca KIOHHUPOBAaHUS Il ToiydeHuss pekomOuHantHOW JIHK
CIPUMEHEHHEM IUIa3MHJI U PECTPUKTA3.

OcHOBHBIE IPOAYIIEHTHI, UCOJIb3yEMbIE B IOCTPOCHUH PEKOMOMHAHTHBIXOEIKOB.
[ToHATHE BEKTOpA B TEHHON MH)KCHEPHUH

TECTOBBIE 3ATAHUS JIJISI UCXOAIETO KOHTPOJISI 3HAHWIA:
1. B kayecTBe OCHOBHOI'0 METO/Aa T€HOMHUKH HUCIOJIb3YIOT:

a) MUKPOCKOTIHIO
0) ra30KuIKOCTHYIO XpomaTorpaduro

B) IIByXMEPHBII 31eKTpodopes
') CEKBEHHUpOBaHHE

1) CIICKTPAIBHBIA aHATU3

2. Ilporeomuka xapakTepusyeT COCTOSIHHE MUKPOOHOI0 MATOreHHA 10:
a) hepMEHTAaTUBHON aKTUBHOCTH

0) CKOpOCTH pocTa
B) SKCIIPECCUU OTACIIbHBIX OCITKOB
I') HAXOKJICHUIO HAa KOHKPETHOM CTaJIMU POCTOBOTO ITMKIIA

1) METa00JIU3MY
3. B kauecTBe OCHOBHOI'0 METO0/Ia IPOTEOMHUKHU UCIOJIb3YIOT:
a) MUKPOCKOTIHIO

0) ra30KUIKOCTHYIO XpoMaTorpaduro
B) IBYXMEPHBIH AIeKTpodopes
T') PaIUOU30TOITHBIN aHAIH3

1) CHEKTPAJIbHBIN aHAIIN3

4. HanpaBjieHHe TeHOMUKH, HETIOCPEeICTBEHHO CBSI3aHHOE C MPOTEOMHUKON:
a) CTpYKTypHas

0) cpaBHHUTEIIbHAS

B) (DyHKIIOHATIbHAS

r) hopmanbHas

S. IleJIbI0 CTPYKTYPHO#H N'€HOMHKH SABJIAETCH:
a) yCTAaHOBJICHHUE CBS3U MEXY T€HOMOM U METa00IM3MOM

0) ompeseneHue CyIeCTBeHHOCTH OTJEIbHBIX T€HOB
B) WICHTH(HKAIKS TCHOB 10 MOJCKYISIPHOW Macce, KOJMYECTBY B T'€HOME, HYKICOTHUIHOMN

IIOCJICA0BATCIIBHOCTH
T) OIMPEACIICHUC YHUKAJILHOCTH U CTCIICHU I'OMOJIOTUH I'CHOB PA3HBIX OPraHU3MOB

6. Llesb10 cCpAaBHUTEIbHOM FeHOMUKH SIBJISETCS:

a) YCTaHOBJICHUC CBS3U MCIKAY T'CHOMOM U MeTa00JINn3MOM
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0) orpeiesieHUE CYIIECTBEHHOCTH OTACIbHBIX TEHOB

B) WAGHTH(HKALKA T'CHOB 1O MOJEKYIIPHOW Macce, KOJMYECTBY B T'€HOME, HYKICOTHIHON
II0CJIE0BATEIBHOCTH

I') OIPEJEIIEHNE YHUKAJIBHOCTH U CTENIEHU TOMOJIOTMH I'€HOB Pa3HbIX OPraHu3MOB

7. AHTHCMBICJIOBBIE OJIMTOHYKJICOTH/IbI IIePCIeKTHUBHBI /15 JIeYeHH s :
a) HHPEKIMOHHBIX OaKTepHaTIbHBIX 0OJIe3HEH

0) OHKOJIOTHYECKHUE 3a00ICBaHUS

B) IPOTUBOTPHUOKOBBIX 3a00JI€BaHUI

T') HACJIEJICTBEHHBIX MOHOTEHHBIX 3a00JI€BaHUM

1) BUPYCHBIX 3a00JIeBaHU

JIUTEPATYPA JIUISI MOATOTOBKU K 3AHSITUIO TIPENNOJABATEJISIM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3wixun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmareBTHYECKass OMOTEXHOJOTHSA: Yd4eOHOe IOCOOMe IS CTYACHTOB BBICIIUX Y.
3aBenennit [lpumen T.I1., Uywanun B.C., 3aiikoB K.JI., Muxanea JI.K., benosa JI.C. PocToB-
Ha-Jlony @enukc Tomck WHznatensctBo HTJI Cubupckmii I'ocymapcTBEeHHBIN MeTUIIMHCKUIN
VYuusepcurer, 2006. — 251 c.

3. ®apMmarieBTHYECCKasE OMOTEXHOJIOTHS: PYK. K TIPAKT. 3aHATHAM: yueb. mocodue / C.H. OpexoB ;
mox pen. B.A. beikoBa, A.B. katnuackoro. — Mm.: [DOTAP-Menua, 2009. — C. 123-142.

4. dapmarieBTHYECKass OMOTEXHOJOTHSI: PYKOBOJICTBO K MIPAKTUYCCKUM 3aHATHSIM: y4ueO. mocodue
/. 2-¢ u3n., mepepab. u gon. C.H. Opexo M.: I'DOTAP- Menua, 2015. —432 c.
JomonauTtenbHas:

5. TepMHHOIOTMYECKUH CIOBAPH MO0 OUOTEXHOJIOTUU

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

7. MukpoOHOJIOTHsI, BUPYCOJIOTHS 1 UIMMYHOJIOTHS: PYK. K J1a0. 3aHATHAM: yueb. mocooue / B.C.
Cooiiuakosa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuosiorus: ydeOHUK s cTyAeHTOB dapmaneBTuuecknx BY3oB / A.A. BopoOreB u
ap.; — M.: «Menuiunay, 2003. — 336 c.
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3ansarTue Ne 4.
TEMA 3AHATUS: «GMP, GLP u GCP B 010TeXHOJIOTHI».

YUEBHASA HEJIb 3AHATHUSA: cTyneHTbl JODKHBI H3YYUTh 3KOJOTMYECKHE OCHOBBI B
OMOTEXHOJIOTHH, aCTIeKThI UCTI0JIb30BaHus npaBmil GMP B GHOTEXHOJIOTHYECKOM ITPOU3BO/ICTBE.

SHAYUMOCTb:nponykuuss OWOTEXHOJOTHYECKUX NPEANPHATHA HAa BCeX JTamax — OT
UCCIIEIOBAHUS U JIaOOPaTOPHBIX UCIIBITAHUNA IO MPOU3BOJICTBA M YIIAKOBKM KOHEYHOTO MPOJIyKTa
— TpebyeT CTPOTUX MpaBUJl K KauecTBy, unctore, 6e3onacHoctu JIII. IIpon3BoacTBO CTEpUIIBHBIX
npemapaToB ocodbenHo TouHo perynupyercs OCTom GMP «IIpaBuia mpou3BoACTBa M KOHTPOJIS
kadgectBa JICy». [IpaBusa GMP 06s3atenbHbI U1 BceX papMaIieBTHYECKUX PEANPHSITHN.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO INNPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHSATHUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyallMOHHOM 3a/1a4M Ha 3aHATHU 65 MUH.
. ITepepsiB 10 MuH.
. Onpoc, nuckKyccusi, CaMOCTOSITEILHOE PENIEHUE CUTYAllMOHHOM 3a1auu 65 MUH.
. TecToBBII KOHTPOJIb UCXOIHOTO YPOBHSI3HAHUA 15 MUH.
. [lonBeneHue UTOroB 3aHATHUS, 3aJaHUE K CIEAYIOIIEMY 3aHATHIO 5 MUH.

N N AW

METOJAUYECKHUE YKA3AHUSA K ITIPOBEJEHUIO 3AHSTUSA:
KoHTpoJibHBIE BOIIPOCHI:

1. Cucrema GMP npousBojicTBa 1 KoHTpoJis KayectBa JIC.

2.006mas xapakrepuctuka npasus GLP u GCP.

TECTOBBIE 3AJIAHUS JJI51 BXOJAALETO KOHTPOJIA 3HAHUM.

1. [na cOpaxxkuBaHusi cyOcTrpaTa @pM NPOU3BOJACTBE 3JTAHOJA Iejecoodpa3Hee
HCIO0JIb30BATh:

A) S. cerevisiae.

B) Zymomonas mobilis.

B) E. coli.

I') C. albicans.

2. ®epoMOHBI, BBI3bIBAOIINE HEMEAJICHHbIE MOBeAeHYecKHe I(PPeKThI:

A) bepoMoHBI — penu3epsl.

b) dbepomonbl — mpaiiMepsl.

3. Muneauii mNpoayHeHTa MoOCJe ero OTAeJeHHs OT KYJbTYPAJIbHOH KHAKOCTH
npeacTaBJsieT co00i:

A) )XUJKHE OTXOJIBI.
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b) TBepabie 0TXOBI.

B) razoo0pasHbie OTXOIbI.

4. Kakue 0CHOBHbI€ BHIbI MUKPOOPTaHU3MOB MPUCYTCTBYIOT B KAKTUBHOM WJIE»:
A) pona Staphylococcus

b) pona Pseudomonas

B) pona Streptococcus

I') pona Bacterium

5. Ipenapart «Phenobac» ucnoab3yor:

A) 1 yTHIIM3aKU YTIEBO0POIOB

b) nuig oxucnenus noyivcaxapuaos

B) st 0cBOOOXKI€HHS OT CHHTETUYECKUX JIETEPTeHTOB.

6. ®ynkumeii pepoMOHOB ABJISIETCH:

a) aHTUMUKpPOOHast aKTUBHOCTh

0) MPOTUBOBUPYCHASI AKTUBHOCTD

B) U3MEHEHHWE TTOBEJCHUS OpraHu3Ma CO CIeU(PUIECKIM PEIeITOPOM
') TEPMOPETYIUPYIOIIasi aKTHBHOCTh

1) IPOTHUBOOTTYXOJIEBasi aKTUBHOCTH

7. 3HavyeHHe AJJIOMOHOB KAK CHIHAJbHO-KOMMYHMKATHBHBIX  BelIeCTB ISl
CeKpeTHPYIOLIero OpraHu3ma:

a) aIalTaTUBHO BBITOJTHOE

0) opraHrYecKue MOIMYJISIIN

B) y3HaBaHHE HA TEPPUTOPUHU

T') [I0JIOBbIE aTTPAKTAHTHI

8. 3HaueHne KPalipPOMOHOB B MPUPOJIE:

a) aHTUMUKPOOHAsI aKTUBHOCTD

0) peryasuusi YMCICHHOCTH NOMYJISALUN

B) MpUBJICYCHUE 0COOCH CBOETO BUIA

T') OTITyTUBaHUE 0COOEH APYrux BUIOB

PA3BOP CHTYAI[I/IOHHOﬁ 3AJIAYA HA 3AHATHUMN.

3anayva. [IpaBuna GMP - pykoBOASILIMIT HOPMATUBHBIN TOKYMEHT MEXIYHApPOJIHOIO 3HAUYEHMS,
KOTOPBIH JIOJDKHBI 00S3aTENIbHO NMPUHUMATh K CBEACHHIO KaK OT/ACIbHbIC (DUPMBI, TaK U BCE
MIPOM3BOJICTBO  (hapMaIrleBTUYECKUX TPErmapaToB B IEJIOM. OJTO MpaBWiIa OpPraHU3ANUH H
KOHTpPOJISl MPOU3BOJCTBA, KOTOPBIE COCTABJISIOT €IMHYI0 CHCTEMY TpeOOBaHMI K KauecTBY
BBIITYCKaeMOW NpoAyKuuu. Bce mpous3BoacTBa, MHTEIPUPOBAHHBIE B MEKIYHAPOAHBIM PBHIHOK
JIC u MeQuIMHCKHUX MpernapaToB, BHIMTYCKAIOIINE TOTOBbIE JIEKAPCTBEHHBIE (HOPMBI U JIIOOYIO
MPOIYKIIMIO MEIUIIMHCKOTO Ha3HAuYeHUs, BKIIOUas CyOCTaHIMH, 00si3aHBl paboTaTh MO ITHM
npaBuiiaM. B To ke BpeMs Kaxknas cTpaHa, npousBogsamias JIC, umeer cBoro I'ocynapcTBEHHYIO
(dapmakomner Kak pPYKOBOISIIUNA JOKYMEHT MPOBEPKH KauecTBa TOW WM MHOW MeIUIIUHCKOMN
npoaykuuu. IlpoBeaute cpaBHuTenbHbIM aHamu3: [ mpaBun GMP u rocymapcTBEHHBIX
dbapmakornen C TO3UIMK TpeOoBaHW AN HKCropra (apMareBTUYECKOW MPOIYKIHH; [
HE0OX0IMMOCTH MPOBEICHUS BaIUAallMU KaK JIF000T0 (hapMalleBTUYECKOTO MPOU3BOACTBA, TaK U
OMOTEXHOJIOTMYECKON TPOAYKIIMKM B YACTHOCTH; [| MpaBWUI MEXKIYHApOIAHOTO 3HAUCHUS s
MOJIy4eHUs JOCTOBEPHBIX JaHHBIX O IPOBEACHHBIX UCIIBITAHUAX U Oe3omacHocTH JIC.

CAMOCTOSTEJBHASA PABOTA. PEHIEHUE CUTYALIMOHHOM 3ATAYM.
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3AJJAYA. buocunres JIC unn BAB B ycnoBusix npou3BoCTBa TpeOyeT CO3aHHs CTEPUITBHBIX
YCIOBUWA NpPH MHOTOCTaJAMMHHOCTH BCEro mporecca B HenoM. IIpu sTtom 11 ycnmemHoro
OCYIIECTBIICHHSI OMOCHHTE3a HE0OX0AUMO HE JIOMYCTUTh KOHTAMUHALIUY 1IEJICBOT0 IIPOIYKTA.

B ycnoBusiX MOCTaBIICHHON 3a/1a4d YKaXKUTE:

—B Y€M BbIpaXKaeTCsl MHOTOCTaIMHHOCTh OMOCUHTE3A;

—Cnoco0bl MPeI0TBpaIeHIs] KOHTAMUHAIMH [EJIEBOTO MPOAYKTa;

— CXEMY OUMCTKHU BO3/yXa, UCIIOJIb3YEMYIO B IIpoliecce OMOCUHTE3A.

TECTOBBIE 3AJAHUSA 1JII UTOIOBOI'O KOHTPOJISI 3HAHU.

1. B cocTaB aKTUBHOI0 WJIA BXO/AT:

a) BUPYCHI

0) Oaktepuodaru

B) OaxkTepun

T') CHHE-3€eJIeHbIE BOJIOPOCIIU

2. Ilpu oYMCTKE CTOKOB OMOTEXHOJOTHYECKUX MPOU3BOACTB MPUMEHSIIOT AKTUBHBINH W —
3TO:

a) MPUPOTHBIA KOMIUIEKC MUKPOOPTaHH3MOB

0) copOeHT

B) CMeCh COPOEHTOB

') CMeCh MUKPOOPTraHU3MOB, TIOJTYICHHBIX TCHHO-UHXCHEPHBIMH METOIaMHU

3. buoJsiornyeckasi 0O4MCTKA CTOYHBIX BOJl OCHOBAaHA HA:

a) CoCOOHOCTH MUKPOOPTraHU3MOB K MUHEPATU3allUU OPraHUYECKUX BEIIECTB

0) XUMHUYECKOM OKHCIICHUH OPTraHUYECKUX BEIIECTB

B) CKMTaHUHM OPraHWYEeCKUX BEUIECTB B TOKE KUCIOPO1a

I') OKUCJICHUH OPTraHUYECKUX BEIIEeCTB MO/ ACHCTBUEM XJIOpa

4. Anmaparbl, B KOTOPBIX OCYIIECTBJIAETCH AeCTPYKIHS OPraHMYeCKHX 3arpsi3HEHHH
CTOYHBIX BOJI, HA3bIBAETCS:

a) YCpPEIHHUTEIN

0) OTCTOMHUKH

B) a9POTECHKHU

I') pereHepaTopbl

5. lIpaBuaa GMP mnpeaycMaTpuBalOT NPOM3BOACTBO B OTAEJAbHBIX NOMeEIIeHHAX M HA
OTAeJIbHOM 000PYAOBAHUM:

a) MEeHULIUJUIMHOB

0) aMHHOTJIMKO3UJIOB

B) TETPALMKINHOB

') MaKpOJIUJIOB

1) TIOJIUEHOB

6. GLP periaamenTupyior:

a) 1abopaTOpHBIE UCCIIEAOBAHUS

0) rIaHUPOBAHKE MOMCKOBBIX padboOT

B) HAOOP TECTOB MPHU NPEIKIMHUUECKUX UCTIBITAHUSIX

') METOJIbI MaTeMaTH4eCcKOi 00pabOTKU JaHHBIX

1) IPOBEICHNE BaIHUIAI[UU

7. Ilpu oOYMCTKe NPOMBIILUIEHHBIX CTOKOB B «4Yachbl NHUK» MNPUMEHSIIOT IITAMMbI-
AeCTPYKTATOPBI:
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a) MIPUPOJHBIE MUKPOOPraHU3MBI

0) IOCTOSIHHBIE KOMIIOHEHTHI aKTHBHOTO MJIa

B) CTa0MJIbHBIE T€HHO-WH)KEHEPHBIE I TAMMBI

I') HE CTaOUJIbHBIC TEHHO-MHXCHEPHBIE IITAMMBI

JIMTEPATYPA JUISI MOATOTOBKU K 3AHATHUIO TIPENNOJABATEJISAM:

OcHoBHas:

1. buorexunonorus. }0.0. Cazsixun, C.H. Opexos, N.U. Yakanera — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmareBTHYECKass OMOTEXHOJOTHS: Yd4eOHOE IOCOOMe IS CTYACHTOB BBICIIUX Y.
3aBenenuit I[lpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony ®enukc Tomck MznatensctBo HTJI Cubupckuit I'ocynapcTBEHHBINM MeaWLIMHCKUN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHYECKass OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATHAM: yue0. mocooue / C.H. Opexos ;
mox pena. B.A. BeikoBa, A.B. katiuaCcKor0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarneBTHIECKass OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHYCCKUM 3aHATHAM: y4el. mocodue
/. 2-e w3n., nepepad. u gomn. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomonauTtenbHas:

5. TepMHUHOIOTHYECKUH CIOBAph 10 OMOTEXHOJIOTUN

6. buonorus: yae6.mocooue / I'.T". Yebwimies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. MukpoOHOJIOTHs, BUPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHsaTHsAM: yueb. mocooue / B.C.
Cooiiuakosa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuosiorusi: ydeOHUK i CTyACHTOB ¢apmarieBTuuecknx BY3oB / A.A. BopoOneB u
ap.; — M.: «Menuiunay, 2003. — 336 c.
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3ansarue Ne 5.
TEMA 3AHSTUS: «Ikoorndyeckue acneKThbl 0MOTEXHOJIOT UMD,

YUEBHASA HEJIb 3AHATHUSA: cTyneHTbl JODKHBI H3YYUTh 3KOJOTMYECKHE OCHOBBI B
OMOTEXHOJIOTMH ¥ YTHIIM3AIHIO OHOOTXO0/IOB B OMOTEXHOJIOTHUECKOM MTPOU3BOJICTBE.

3HAUYUMOCTb:buorexHonornueckoe Mpou3BOJICTBO HE JMILEHO MPOOJIEM, OTHOCSIIUXCS K
JUKBUAALUWU U OYUCTKE OTX0J0B. Bynymuii cnermanuct noimkeH 3uath npasmia GMP, a taxxke
BIIAIETh NIPUEMaMH YTUIIU3ALUN OTXO/I0B.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO NNPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpPITyC.

IIJIAH NPOBEJEHUS 3AHSATUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aiuoOHHBI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Ompoc, nuckyccus, pa30op CUTYallMOHHOM 3a71aui Ha 3aHATUU 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nuckKyccusi, CaMOCTOSITEILHOE PENIEHUE CUTYAllUOHHOM 3a1auu 65 MUH.
. TecToBBIil KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.
. [lonBenenue UTOroB 3aHATHUSA, 3aJaHUE K CIAEAYIOIIEMY 3aHITHIO 5 MUH.

N N L AW

METOAUYECKHUE YKA3AHUSA K ITIPOBEJAEHUIO 3AHATUSA:
KoHTpoJibHBIE BOIIPOCHI:
1. Cucrema GMP npousBojicTBa 1 KOHTpoJis KayecTBa JIC.
2.006mas xapakrepuctuka npasui GLP u GCP.
3. DKOJIOTHYECKUE acTIeKThl OMOTEXHOJIOTHH
4. DKOJIOTO — OMOXUMHUYECKUE B3aUMOJICHCTBUS B OPraHM3MEHHBIX COOOIIECTBAX.
5. buonerpananus TOKCHYECKHX COSAMHEHUI U yTHUIIA3alUsi OMOMACCHI.
6. OCHOBHBIE CaHUTApHBIE W DJKOJIOTUYECKHE TpeOOBaHHS K OHOTEXHOJOTUYECKOMY
MIPOU3BOJICTBY.

TECTOBBIE 3AIAHUS JJI51 BXOJAALIETO KOHTPOJIA 3HAHUM.

1. Jna cOpaxxuBaHusa cyOcTparaT @npd MPOM3BOACTBE 3TaHOJA Iejecoodpa3Hee
HCII0JIL30BATh:

A) S. cerevisiae.

B) Zymomonas mobilis.

B) E. coli.

I') C. albicans.

2. ®epoMOHBI, BBI3bIBAIOIIHE HEMEVICHHBIE NTOBeeHYeCKHe (P PeKThI:

A) bepoMoHBI — penu3epsl.

b) depomonsl — npaiiMepsl.
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3. Munenuii mnpoayuneHTa mocjie ero OTAeJeHHsl OT KYJbTYPAJbHOH KHAKOCTH
npeacrabJjsieT co00i:

A) XUJKUE OTXObI.

b) TBepabie 0TXOMBI.

B) razoo0pa3nbie 0TXOIbI.

4. Kakue ocHOBHbIE BH/IbI MUKPOOPTraHM3MOB MPUCYTCTBYIOT B «<AKTHBHOM HJIe»:
A) pona Staphylococcus

b) pona Pseudomonas

B) pona Streptococcus

I') poma Bacterium

5. Ipenapart «Phenobac» ucnoab3yor:

A) 1 yTHIIM3aIMU YTIEBO0POIOB

b) g oxucnenus noyivcaxapuaos

B) st 0cBOOOXKI€HHS OT CHHTETUYECKUX JIETEPTeHTOB.

6. ®ynkumeii pepoMOHOB ABJISIETCH:

a) aHTUMUKpPOOHast aKTUBHOCTh

0) MPOTUBOBUPYCHASI AKTUBHOCTD

B) U3MEHEHUE MOBEJICHUSI OPTaHU3Ma CO CTIeUU(PUIECKUM PEeLenTOpoM
T') TEPMOPETYIUPYIOMIasi aKTHBHOCTb

1) MPOTHUBOOITYX0JIeBasi aKTUBHOCTD

7. 3HaueHMe AJNJIOMOHOB KaK CHTHAJIbHO-KOMMYHMKATHMBHBIX  BellleCTB LI
CeKpeTHPYIOLIEero OpraHu3ma:

a) aJanTaTUBHO BHITOJHOE

0) opraHMYecKue MOIMYJISIIIT

B) y3HaBaHHE HA TEPPUTOPUHU

T') [I0JIOBBIE aTTPAKTAHTHI

8. 3HayeHune KPalpPOMOHOB B IPUPOJIE:

a) aHTUMUKPOOHAs! aKTUBHOCTD

0) peryasuusi YMCICHHOCTH NOMYJISALUN

B) MPUBJICYCHUE 0COOCH CBOETO BUIA

T') OTITyTUBaHHUE 0COOEH APYrux BUIOB

PA3EOP CUTYAIIUOHHOM 3AJIAYUU HA 3AHSITUU.

3AJAYA. buocuntes JIC unu BAB B ycnoBusix mpousBoicTBa TpeOyeT CO3AaHUs CTEPHIBHBIX
YCIOBUN TpU MHOTOCTAJUNHHHOCTH BCEro mpoiecca B meiaoM. I[lpu sToM Ui ycmemHoro
OCYILIECTBIIEHUS] OMOCUHTE3a HEOOXOAUMO HE IOMYCTUTh KOHTAMUHAIIMH 1I€JIEBOTO MPOIYKTA.

B ycnoBusix nocTaBieHHOMW 3a/1a4l YKaXKUTeE:

—B YeM BBbIpaKaeTcsi MHOTOCTaIUHHOCTh OMOCHHTE3a;

—CnocoObl MPeIOTBPAIIeHUs] KOHTAMHHAIIUY IEIEBOTO MPOIYKTA;

— CXeMY OUMCTKHU BO3/yXa, UCIOJIb3yeMYIO B IIpoliecce OMOCHHTE3a.

CAMOCTOSTEJBHASA PABOTA. PEHIEHUE CUTYALIMOHHOM 3ATAYM.

3agaua. [IpaBuia GMP - pykoBoasmnii HOpMaTUBHBIN TOKYMEHT MEXIYHApPOAHOIO 3HAYEHMUS,
KOTOPBIM JOJDKHBI 0053aTENbHO MPUHUMATh K CBEJCHHUIO KaK OTJENbHbIE (PUPMBI, TaK U BCe
MIPOU3BOJICTBO (apMaIleBTUUECKUX IpernaparoB B I€JIOM. DTO NpaBuUjia OpraHu3alvd |
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KOHTPOJIS TPOU3BOJCTBA, KOTOPBIE COCTABISIOT €JUHYI0 CHUCTEMY TpeOOBaHHMHA K KayecTBY
BBIITYCKa€MOW NpPOAYKIMH. Bce mpou3BOACTBA, MHTETPUPOBAHHBIE B MEKIYHAPOAHBIM PBIHOK
JIC 1 MEOUIMHCKUX IPEraparoB, BHITYCKAIOIINE TOTOBbIC JIEKAPCTBEHHBIE (OPMBI M JIHOOYIO
OPOAYKIMIO MEAWLIMHCKOTO Ha3HAYeHMs], BKJIIOYas CyOCTaHIMH, 00sf3aHbl paboTaTh MO ATUM
npaBuiiaM. B 1o ke BpeMs kaxnaasa cTpaHa, npoussoasdmas JIC, umeer cBoro ['ocynapcTBeHHyr0
(hapMaKkorner Kak PYKOBOISIIUNA JOKYMEHT IPOBEPKH KauecTBAa TOW WM WHOU MEIUIIMHCKON
npoaykuuu. [IpoBeaute cpaBHuTenbHbd aHanmu3: [ mpaBun GMP u rocymapcTBEHHBIX
¢dapmakonien ¢ MO3UIMKA TpeOoBaHMU JUIS SKcropTa (apMaleBTHUECKOH NpoayKiuw; [
HE00X0AMMOCTH TIPOBEICHUS BATMAALNH KaK JIFO00TO (PapMareBTHIeCKOTO IPOU3BO/ICTBA, TaK
OMOTEXHOJIOTMYECKOW MPOAYKIMHA B YAaCTHOCTH; [| TpaBWMI MEXIyHAPOJHOTO 3HAUCHUS IS
IIOJIy4EHUs JOCTOBEPHBIX JaHHBIX O MPOBEAECHHBIX UCHBITaHUAX U Oe3onacHocTu JIC.

TECTOBBIE 3AJAHUSA 1JISI U”TOIOBOI'O KOHTPOJISI 3HAHW.
1. B cocTaB aKTUBHOT0 WJIa BXO/AT:

a) BUPYChI

0) 6aktepuodaru

B) OaxkTepun

T') CHHE-3€eJIeHbIe BOJIOPOCIIU

2. IIpu o4ncTKE CTOKOB OMOTEXHOJOrHYECKHX NMPOM3BOACTB NMPHUMEHSIOT aKTHBHBIA HJI —
3TO:

a) MPUPOTHBINA KOMIUIEKC MHUKPOOPTaHH3MOB

0) copOeHT

B) CMECh COPOCHTOB

I') CMECh MUKPOOPTraHU3MOB, MOJTYYEHHBIX T€HHO-UHKXEHEPHBIMH METOIaMU

3. buoJsiornyeckasi 04MCTKA CTOYHBIX BOJl OCHOBAHA HA:

a) CIOCOOHOCTH MUKPOOPTraHU3MOB K MUHEPAIN3aI[Mi OPraHNYeCKIX BEIIECTB
0) XUMHUYECKOM OKHCIICHUH OPraHUYECKHUX BEIIECTB

B) CKMTaHUHU OPraHWYEeCKUX BEUIECTB B TOKE KUCIOPO/1a

I') OKUCJICHUH OPraHNYeCKUX BEIIEeCTB MO/ ACHCTBUEM XJIOpa

4. Anmaparbl, B KOTOPBIX OCYIIECTBJIAETCH JAeCTPYKIHS OPraHMYeCKHX 3arpsi3HEHHH
CTOYHBIX BOJI, HA3bIBAETCS:

a) YCPEIHHUTEIN

0) OTCTOMHUKH

B) a9POTECHKHU

T') pereHepaTopbl

5. llpaBuaa GMP mnpeaycMaTpuBalOT NPOM3BOACTBO B OTAEJAbHBIX NMOMeEIIEHHAX M HA
OTAeJIBbHOM 000PYAOBAHUM:

a) MeHULIUJUIMHOB

0) aMHHOTJIMKO3HJIOB

B) TETPALMKINHOB

I') MaKpOJIUJIOB

1) TIOJIUEHOB

6. GLP periaamenTupyior:

a) m1abopaTopHbIE UCCIIEIOBAHUS

0) IMIaHUPOBAHKE MMOMCKOBBIX padboOT

B) HA0OP TECTOB MPHU NMPEIKIMHUUESCKUX UCTIBITAHUSIX

') METOJIbI MaTeMaTU4YeCKOii 00pabOTKU JaHHBIX
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1) MPOBEJICHNUE BAJIMIAIIUN

7. Ilpu OYMCTKE NPOMBIILIEHHBIX CTOKOB B «4Yachbl NHK» MNPUMEHSIOT IITAMMBI-
JAeCTPYKTATOPBI:

a) MPUPOIHBIC MUKPOOPraHU3MbI

0) OCTOSTHHBIC KOMIIOHCHTHI aKTHBHOTO MJIa

B) CTaOMIIbHBIC TCHHO-UHKCHEPHBIE IIITAMMBI

T') HE CTaOMJIbHBIC TCHHO-MHKCHEPHBIC IIITAMMBI

JIMTEPATYPA JUISI MOATOTOBKU K 3AHATHUIO ITIPENNOJABATEJISIM:

OcHoBHas:

1. buorexunonorus. }0.0. Ca3wixun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemusi», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmareBTHYECKass OMOTEXHOJOTHS: Yd4eOHOE IMOCOOMe IS CTYACHTOB BBICIIUX Y.
3aBeneHuit I[lpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony @enukc Tomck WMznarensctBo HTJI Cubupckmii I'ocynapcTBEHHBINM MeIUIIMHCKUAN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHYCCKass OMOTEXHOJIOTHS: PYK. K MPAaKT. 3aHATHAM: y4ue0. mocooue / C.H. Opexos ;
mox pena. B.A. BeikoBa, A.B. kartiuaCcKOoT0. — M.: [DOTAP-Memua, 2009. — C. 123-142.
4.DapmarneBTHIeCKass OMOTEXHOJIOTHS: PYKOBOJICTBO K MTPAKTUYCCKUM 3aHATHAM: y4el. mocoodue
/. 2-e w3n., nepepad. u gomn. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomonauTtenbHas:

5. TepMUHONIOTHYECKUH CIOBAPH MO0 OMOTEXHOJIOTHHI

6. buonorus: yue6.moco6ue / I'.I'. YeObrmies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. MukpoOHOJIOTHsI, BUPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHsATHsAM: y4ueb. mocooue / B.C.
Cooiiuakosa; — M. : I'DOTAP-Meaua, 2012. — 320 c.

8. MukpoOuosiorus: ydeOHUK Ui CTyACHTOB dapmarieBTuuecknx BY3oB / A.A. BopoObeB u
ap.; — M.: «Menununay, 2003. — 336 c.
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3ansaTue Ne6
TEMA 3AHATUSA: Moayas Ne 1 nmo Temam:

«IIpeamet, 00beKTHI 1 METOIbI OMOTEXHOJIOTHNY», «BHOCHcTEeMBI, Hcnob3yemble B BT.
JAHK, PHK, cunrte3 0eska. [lonyuenue pekomoOuHanTHbIX JJHK (rennas unxenepus).
OO6mas xapakrepucTuka 6uorexnosioruueckoro npouecca. GMP, GLP u GCP B
OMOTEXHOJIOTMH. JKOJIOTHYeCKHEe ACTIEKThI OMOTEXHOJIOTHI».

YUEBHASA HEJIb 3AHSATHUSA: 3akperieHne W cucTeMaru3alisi 3HaHUW Y CTYACHTOB IO
W3YyYECHHBIM 32 MOJYJIb TEMAM.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO NNPOBEJAEHUSA 3AHATUS: 527 aynutopusi, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHSATUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aiuoOHHBI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Ompoc, nuckyccus, pa30op CUTyallMOHHOM 3a7aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nuckKyccusi, CaMOCTOSITEILHOE PENIEHUE CUTYAllUOHHOM 3a1auu 65 MUH.
. TecToBBIil KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.
. [lonBenenue UTOroB 3aHATHUSA, 3aJaHUE K CIAEAYIOIIEMY 3aHITHIO 5 MUH.

N N L AW

METOANYECKHUE YKA3AHUSA K IPOBEJAEHUIO 3AHATHUSA:
KoHTponbsHbIe BOIPOCHL:
1. TlonsiTust OMOTEXHOJOTHSI, OMOOOBEKT, PYKAPUOTHI, MPOKAPHUOTHI, TEPMOQPHIIBI, ME30(DUILIBI,
MCUXpO(HIIBI, 7YOAKTEPUHU U apXeO0OaKTEPHH.
2. Ucropus pazsutus bT.
3. Ca3b BT ¢ npyrumu Haykamu.
4. Drarbl OMOTEXHOJOTUYECKOTO Mpoliecca.
5. CpaBHuUTeNbHAS XapaKTEPUCTUKA U OCHOBHBIE OTJIMYUS TPOKAPUOT U DYKAPUOT.
6. Xapakrepucrtuka E. coli kak 6noo0obexT bT.
7. XapakTtepuctuka Saccharomyces cerevisiae kak 01000bexT bT.
8. Ilonsarua JHK, Tpanckpunuus, Tpancnsauus, Pennukanus, ['ensl, Ilynbc — anexrpodopes,
JHK-byrnpuntunr, [enarypauus, Penarypanus, [enotun, ®enotun, CaiiTel, DK30HBI,
WNutponsl, Crutaiicudr, AuTUK010H, KostoH, OnepoH.
9. Cunres JIHK.
10. YHuUBepcanbHble aMUHOKHUCIIOTHI.
11. IHK, PHK; tuns PHK.
12. T'enetndeckast nHPOpMAIIHSI, METOJIBI €€ TIONydeHHs, | eHOM yenoBeka.
15. depMeHTHI peCTPUKIINY, TIA3MHIBI, OakTepuodaru, 6aKMUAbl, KOCUMIBI, (ha3MUIBIL.
16. Craguu GMOTEXHOJIOTHYECKOTO MpoIlecca.
17. CocTaBbl TUTATENBHBIX CPE UTSI KyJIbTHBUPOBAHUS MUKPOOPTaHU3MOB.
18. IlpuroroBieHne MOCEBHOTO MaTepuasa 1 KyIbTUBHPOBAHINE MUKPOOPTaHU3MOB.
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19. Ob6opynoBanue, UCHOIB3yeMOE B OMOTEXHOJIOTUU: OMOpEaKTOpPbI, Y3-MOECUYHBIEC MAIIHMHBI,
MamuHbel  HUCHOJIb3yeMblE B INPOU3BOJCTBE HHBEKUMOHHBIX JID W  HEKoTopoe npyroe
obopymoBaHue.

20. Metop! noBbImeHUs 3()(HEKTUBHOCTH (PepMEHTAIIH.

21. Metonbl KOHTPOJIE OMOMACCHl M KOJMYECTBA KJIETOK MPHU KYJIbTHBUPOBAHUU. AIOITO3 H
HEKpO3.

22. BeieneHue npoayKToB OMOCHHTE3a U MOJy4eHNe KOHEYHOTO KOMMEPYECKOTO MPOIyKTa.

23. I'eneruka. Mctopus pa3BUTHS.

24. I'eromuka. Llenu u 3a1aun reHOMUKH.

25. IIpoTreomuxka.

26. CBs3b TPOTEOMUKH U TEHOMUKH.

27. CpaBHUTEIbHAS TCHOMUKA.

28.CTpyKTypHas TCHOMHKA.

29. OyHKIMOHANIbHAS TEHOMUKA.

30. TapreTHblil CKPUHUHT.

31. CekBeHHpOBaHUE F€HOMA.

32. IIpOEKT «reHOM YeIOBEKay.

33. I'eHoTepanusi.

34. AHTHUCMBICIIOBBIE OJIMTOHYKJIEOTU/IBI.

35. Kondopmarmonusie 00JI€3HU.

36. Cucrema GMP mpousBozacTtBa u koHTpoJist kauectBa JIC. OOmas xapakTepucTuKa MpaBHl
GLP u GCP.

37. DKoNoruYecKre aceKThl OMOTEXHOJIOTUI

38. DK0JIOTO — OMOXMMHUYECKHE B3aUMOJCHCTBUS B OPraHU3MEHHBIX COOOIIECTBAX.

39. buonerpanaius TOKCHYECKUX COCTMHCHUIN U YTUIIN3aIHsl OMOMACCHI.

40. OcHOBHBIE CaHUTApHbIE M DKOJOTMYECKHEe TpeOOBaHHA K OHOTEXHOJIOTHUYECKOMY
MIPOU3BO/ICTBY.

41. Or rena mo mnportoTumna JjekapctBa. HoBble mHoaxoAbl K pa3paboTKe JIEKapcTB B
MIOCTIT€HOMHYIO 3pYy.

42. Tlouck OuomMILIEHEH JUIsl CO3AaHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB HA OCHOBE aHajM3a
T€HOMHBIX JAHHBIX.

43. OCHOBHBIE KPUTEPUH CENIEKLIUU MUILICHEN I CO3/1aHUsl aHTUMUKPOOHBIX CPE/ICTB.

44. DxcriepuMeHTAIbHbIE TEXHOJOTUH BAIMIAIMH TOTEHIIMATBHBIX MHUILICHEH.

45. Crparerus noucka COeIMHEHUN — JT/IEPOB.

46. Iuzaitn monekyn. CTpyKTypHbI€ KDUTEPHUHU.

47. KoHcTpyupoBaHHE JIEKapCTB HA OCHOBE WM3BECTHOW CTPYKTYpbl MHUIIEHH (TEXHOJOTHUS

SBDD).

3TAJIOHBI TECTOBBIX U KOHTPOJIbHBIX MOAYJbHBIX 3AJIAHUM:
TecToBbIe MOAY/JIbHBIE 32JaAHNUA:

Bapuanr 1

1. Uro npucyme m/o — E. coli

a) TpaMOTpHIIATENIbHAS TTaJ0YKa

6) pazmep MeHee 1 MKM
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B) HENaTOreHHasi OaKTepUsl

r) pasmep Oosiee 1 MKkM

1) maToreHHas OaKkTepus

2. JybaKkTepuu HaCeIsI0T:

a) Mo4BY

0) 6omnora

B) BOAY

') OKEaHCKHE TITyOUHBI

1) TOpSIYUE KUCIIbIE HCTOUHUKHI

3. YcraHoBHTE COOTBETCTBHE:

a) TepMO(UIIBI

0) Me30(uIbI

B) MICUXPO(UIIBI

1) 45-90° C

2)-5-35°C

3)10-47°C

4. OTiIM4YHTeIbHbIE 0COOEHHOCTH 3YKAPHOTHYECKOH KJIETKH:
a) 6oIBIIHNiT pa3mep

0) Hanuuue sapa

B) pUTHIHAS KJIETOYHASI CTEHKA

') OTCYTCTBHE CYOKJIETOYHBIX OpTaHeIT

1) xpomocoMHuas JIHK B rutomiazme

5. Tunu4HbIe HATIPABJIEHUS UCIOJIb30BAHNS MUKPOOPTraHU3MOB — ICUXPO(PUIIOB:
a) ICTOYHUKH F'€HOB, KOJUPYIOIIHUX TEPMOJIa0MIIbHbIE BEIlleCTBA
0) UICTOYHUKH T'€HOB, KOJAUPYIOIINX TEPMOCTAOMIbHBIC BEIECTBA
B) YTWJIM3AIUsl TOKCHUECKUX OTXO/I0B

I') IPOU3BOJICTBO CIIUPTA STHUIOBOTO

1) MPOU3BOJICTBO OMOTa3a

6. YcraHoBJieHUe cTeneHu 0J1M30CTH 10 MOCJIeJ0BATEIbHOCTH HYKJI€0TH/A0B B I'eHax,
MOJIy4eHHBIX U3 Pa3HbIX HCTOYHUKOB — 3TO:

a) FeHOMHUKA CpaBHUTEIIbHAS;

0) reHOMHUKa CTPYKTYpHAas;

B) TCHOMUKA (DYHKIIMOHATIbHASI.

7. YcraHoBlIeHUE TOJHON MOCJIe10BATEIbHOCTH HYKJIEOTHAHBIX AP B reHe, XpoMocome —
3TO:

a) FeHOMHUKA CpaBHUTEIIbHAS;

0) TeHOMHKA CTPYKTYpHasi;

B) F€HOMHUKa (DYHKIIMOHAJIbHAS.

8. Onpenenenne pyHknmii 6ejKa, KOAUPYEMOro KazKAbIM O0TAeIbHbIM FeHOM, U POJIH 3TOr0
0esika B MeTa00/1M3Me — ITO:

a) FTeHOMHKa CPaBHUTEJIbHAS;

0) TeHOMHUKA CTPYKTYpHas;

B) F€HOMHUKa (D)YHKIIMOHAJIbHAS.

9. CekBeHUpPOBaHME — ITO:

a) onpeielIeHNe TOCIIeJ0BAaTEIbHOCTH HYKJIEOTHIHBIX T1ap;
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0) ompeneneHne CyIECTBEHHOCTH HYKJICOTHIHBIX T1ap;

B) 0TOOP M TIOMCK T€HOB.

10. MexnyHapoaubiii mpoekT «['eHOM 4esioBeKa» ObLI 3aBepIIeH B:

a) 2003 rony;

0) 2000 roxuy;

B) 1993 romy.

11.buopeakTopbl, Yepe3 KOTOPbIe /sl lepeMelIUBAHNS COAePKUMOTI0 MPOIYyCKAKT BO3AYX
Ha3bIBAIOTCH:

a) SpAuQTHEIC

0) 6apOOTaKHBIE KOJIOHHBI

B) PEAKTOPHI C MEXaHUYECKHM IePEMEIINBAHIEM

12. IlepeMeniuBaHue KyJbTYPaJbHON cCpelbl BMeCTe ¢ KJIETKAMU BOCXOASIIIMMHU MOTOKAMHU
BO3/1yXa, PABHOMEPHO LMPKYJUPYS N0 BceMy 00beMy, OCYLeCTBJIsIeTCS B:

a) apiudTHBIE

0) 6apOOTaKHBIE KOJIOHHBI

B) PEaKTOPHI C MEXaHUYECCKHM IepEMEIINBAHIEM

13. IIpouecc pepMeHTALIUM KOHTPOJMPYIOT 1O:

a) pH

0) Temmeparype

B) KOHIIEHTPAI[UU PACTBOPEHHOTO BOJOPO/Ia

14. Onucanne Mmopgdosiornyeckux, Gu3NoI0rM4eCKUX XapaKTePUCTHK NMUTATEJIbHBIX Cpel,
yCJ10BMii BHIPAIIMBAHUS M CPOKA XPaHEHUS] U3JI0’KEHbI B:

a) ['® 12 uznanust

0) macrmopTe Ha MITaMM KYJIbTypPhI

B) CIIPAaBOYHOM U HAYYHOU TUTEPAType

15. Pexxum xpaHeHUs KYJbTYP — NPOAYLEHTOB MPeANoJiaraer:

a) 3aMOpakuBaHue TIpu Temrneparype Hmke — 20° C

0) MTMo(GUILHOE BHICYIIIMBAHUE

B) KOHCEPBHPOBaHHE

16. BuoJgorn4eckast 04MCTKAa CTOYHBIX BOJI OCHOBAHA HA:

a) CIOCOOHOCTH MUKPOOPTraHU3MOB K MUHEPAIN3aI[Mi OPraHNnYeCKIX BEIIECTB

0) XMMHUYECKOM OKHCIICHUU OPTaHUYECKUX BEIECTB

B) CKMTaHUHM OPraHWYEeCKUX BEUIECTB B TOKE KUCIOPOa

I') OKUCJICHHH OPraHNYeCKUX BEIIEeCTB MO/ ACHCTBUEM XIIOpa

17. Coraacuo CCP B 00513aHHOCTH d’THYE€CKHX KOMHTETOB BXOIAT:

a) KOHTPOJIb 32 CAHUTAPHBIM COCTOSTHUEM JIe4eOHO-TIPOPUITAKTUUECKUX YUPEKACHUN

0) 3amuTa npaB O0JBHBIX, HA KOTOPBIX UCIIBITHIBAIOTCS HOBBIE JICKAPCTBEHHBIE MTPENapaThl
B) yTBEpKJIEHHE Ha3HAYAEMbIX PEXKUMOB JICUCHUS

') KOHTPOJIb 32 COOIOICHNEM BHYTPEHHETO paciopsiaka

18. 3nayeHne KpalipOMOHOB B NIpUpoJe:

a) aHTUMUKPOOHAasi aKTUBHOCTh

0) peryasusi YUCICHHOCTH MOMYIISALUN

B) MpUBJIEYCHHE 0COOEH CBOEro Buaa

T') OTIYTUBaHKE 0COOEH APYruxX BUOB

19. /IlmpekTopoM (I1aBHBIM HHKeHepOM) (apManeBTHYECKOro MNPeINPHUSTHS T0JKeH
SIBJSAITHCA corjiacHo TpedoBanusim GMP:

a) MHKEHEP-IKOHOMHUCT
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0) 1opucT
B) IIPOBU30P
I') Bpau

Bapuanr 2

1. Hauaso mocJjienacTepoBCKOro nepuoia B pa3sBUTHH OMOTEXHOJIOTMH OTHOCHAT K
a) 1941 r.

0) 1866 .

B) 1975 T.

r) 1982 r.

2. OTKpPBLI MUKPOOPTraHU3MBbI U BBeJI MIOHSAITHE 0M000beKTA:

a) /1. Yorcon

0) @©. Kpux

B) @. Cenrep

r) JI. TTacrep

3. Ilepuoa aHTHOMOTHKOB B PA3BUTHH OMOTEXHOJIOTMU OTHOCHTCH K:
a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

4. CTpyKTypy 0€/IKa HHCYJMHA YCTAHOBHJI:

a) /1. Yorcon

0) ®@. Kpuk

B) @. Cenrep

r) JI. [Tactep

5. Pazpadorka TexHosioruu pekoMOMHaAHTHbBIX JIHK oTHOcMTCA K mepuoay pa3BUTHS
OMOTEeXHOJIOTHH:

a) aHTUOMOTHUKOB

0) 1OTIacCTEPOBCKOMY

B) MOCJICIACTEPOBCKOMY

T') yrpaBisieMoro OMOCHHTE3a

6. MexnyHapoaHblii IpoeKT «I'eHOM 4esI0BeKa» yTBep:KIeH B:

a) 1953 r.

6) 1972 r.

B) 1963 .

r) 1990 r.

) 2005 .

7. LHeano npoexkra «I'eHOM 4e10BeKa» ABJIACTCH:

a) ycraHoBiieHue cTpykrypsl JITHK

0) pa3paboTka TexHosIoruu pekoMOnHaHTHbIX JTHK

B) MOJTHOE CEKBEHUPOBAHUE F'€HOMA YeJIOBEKa

T') UACHTH(PHUKAIUS U KIIOHUPOBAaHUE T€HOB HACIEACTBEHHBIX 3a00JIeBaHUN
1) KIIOHUPOBAHUE YEIOBEKa

8. Bo3HNKHOBeHME TeHOMUKHU KAK HAYYHOU THCHUIIMHBI CTAJI0 BO3MOKHBIM MOCJI€:

a) ycraHoByieHus cTpykTypbl JJHK
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0) cOo3/1aHMs KOHIICIIUU T'eHa

B) muddepeHnaniuy perysiTOPHBIX B CTPYKTYPHBIX YU4aCTKOB T'eHA

T') IOJIHOTO CEKBEHUPOBAHHUS T€HOMA Yy Psijia OpTraHH3MOB

1) IOJTBEPKACHUS KOHIENIKU 0 ABorHOM cniupaiu [JHK

9. B kayecTBe OCHOBHOI'0 MeTO/Ia TeHOMHMKH HCIOJIb3YIOT:

a) MUKPOCKOTIHIO

0) Ta30KUIKOCTHYIO XpOMATOTPa(HIO

B) JIByXMEPHBIH 311eKTpodope3

I') CEKBEHHUPOBaHHE

1) CIIEKTPaJIbHBIN aHATU3

10. IIporeomuka xapakTepu3yeT COCTOSIHMEe MUKPOOHOI0 IaTOreHA MO0:

a) hepMEHTATUBHON aKTUBHOCTH

0) CKOpOCTH pocTa

B) DKCIIPECCUU OTJIENbHBIX OCJIKOB

T') HaX0XJICHHUIO Ha KOHKPETHON CTaIMH POCTOBOTO IHKJIIA

1) METab0TU3MY

11. YuyacToxk pasgejieHus] KYJbTYPaJdbHON KMIKOCTH KAK 3JIEMEHT OMOTEXHOJIOTrMYeCKOM
CHCTEMbI OTHOCUTCSI K CTYNIeHH HePapXuM:

a) rnepBoit

0) BTOpOI

B) TpeThel

T') 4eTBEPTOM

12. TexHo10ru4ecKuii BO3AyX JAJ51 OMOTEXHOJIOTMYEeCKOr0 MPOU3BOACTBA CTEPUIN3YIOT:
a) YD-o0myueHuemM

0) HarpeBaHUEM

B) riibTpoBaHUEM

') paauanyen B MaJIbIX J03ax

1) aHTUOMOTUYECKUMH BEIICCTBAMU

13. ®oroadpToTpodhbl — OPraHN3Mbl, KOTOPbIE IS POCTA U Pa3BUTHS:

a) HyXJaroTcs B akTopax pocTa

0) UCIOJIB3YIOT AUOKCHU]I YTIIepOJia U MUHEpaJIbHbIE BEIlleCTBa

B) UCIOJB3YIOT OPTraHUYECKUE BEIIECTBA

T') UCIIOJIB3YIOT YHEPTHIO OKUCIICHUSI HEOPTaHUYECKUX BEIIECTB

14. lonaTop — 310 OMOJIOTHYECKHH 00bbEKT:

a) ¢pepMeHT-OnoKaTaIM3aToOp mpoiecca OMoTpaHcHopMaIHH

0) MOCTaBIAIONINN MaTepua i poliecca MPOU3BOICTBA JIEKAPCTBEHHBIX CPE/ICTB
B) MOCTABJISIFOIIMI MaTepHall JjIs poliecca MPOU3BOICTBA JIEKAPCTBEHHBIX CpeICTB Oe3 yiiepoa
JUIs CBOEH JKU3HENeATEIbHOCTH

I) TOCTaBISIONIMI MaTepuan [Uisi Tpollecca NPOU3BOACTBA JICKAPCTBEHHBIX CPEACTB C
MIpeKpalleHUueM JaabHeHIel )Ku3HeAeITeTbHOCTH

15. XemoummTOTpO(d BI — OPraHU3Mbl, KOTOPbIE /ISl POCTA M AbIXAHHUSA:

a) Hy)KJaloTcs B (hakTopax pocTa

0) UCMOJIL3YIOT OPTaHNYECKHE BEIIeCTBa

B) UCHOJB3YIOT SHEPTUIO OKUCIIEHUSI HEOPTaHUYECKUX BEIIECTB

T') UCIIOJIB3YIOT PHEPTHIO CBETA
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16. Muuenuii npoayueHTa mocje ero OTAeJeHHs OT KYJbTYPAJIbHOH KHAKOCTH
npeacraBJjsieT co00¥:

a) )KUJIKHE OTXO/IbI.

0) TBEpbIC OTXOBI.

B) ra3000pa3HbIe OTXO/IBI.

17. GLP persiameHTHPYIOT:

a) 1abopaTopHBIE MCCIIEIOBAHUS

0) TUTaHUPOBaHKUE TIOMCKOBBIX PadoT

B) HabOP TECTOB MPU NPEIKIMHUUECKUX UCTIBITAHUSIX

') METOJIbl MaTEMaTU4eCKO 00pabOTKU JaHHBIX

1) IPOBE/ICHNE BaJIUIalluu

18. 3HayeHHe a/JUVIOMOHOB KAK CHTHAJbHO-KOMMYHHUKATHBHBIX BellecTB  UIfl
CeKpeTHPYIOLIero OpraHu3ma:

a) aJanTaTHBHO BBITOJIHOE

0) opraHnyuecKue MOMyJISIIIT

B) y3HaBaHHE HAa TEPPUTOPUU

T') [I0JIOBBIE aTTPAKTAHTHI

19. IIpaBuna GMP mnpenycMaTpuBaOT NMPOU3BOACTBO B OTAEJbHBIX NMOMEIIEHHAX M HA
OTAeJIbHOM 000PYAOBAHUM:

a) ICHUITUJUTNHOB

0) aMHHOTJIMKO3U/IOB

B) TETPALMKINHOB

') MaKpOJIUIOB

1) TIOJINEHOB

Bapuant 3

1. TlonyuyeHue x/ieOOmMeKAPHBLIX W NMHUBHBIX JPOKeld OTHOCHUTCHA K IEPUOAY Pa3BUTHA
OMOTEeXHOJIOTHH:

a) JI0MIaCTEPOBCKOMY

0) MmocaenacTepOBCKOMY

B) aHTUOMOTHKOB

T') YIpaBIsIeMOro OMOCHHTE3a

J1) HOBOM U HOBEHUIIIEH OMOTEXHOJIOTHH

2. IIpon3BOACTBO 3TAHO0JIA OTHOCUTCS K MEPUOAY PA3BUTUSA OMOTEXHOJIOTHM:

a) JI0MacTEPOBCKOMY

0) mocrnenacTepoBCKOMY

B) aHTUOMOTHKOB

T') yrpaBisieMoro OMOCHHTE3a

J1) HOBOM M HOBEHIIIEH OMOTEXHOJIOTUU

3. Ilepuoa pa3BuTHA TPOU3BOJACTBA BHUTAMHHOB OTHOCHTCS K TMEpPHOAY PpPa3BUTHS
OMOTEeXHOJIOTHH:

a) 0TIaCTEPOBCKOMY

0) mocenacTepoBCKOMY

B) HOBOU U HOBEIIIEH OMOTEXHOIOTUN

I') yIIpaBiIsieMOro OMOCHHTE3a

4. IToryyeHue BUPYCHBIX BAKIIMH OTHOCUTCS K MEPHOAY PAa3BUTHS OMOTEXHOJIOTUH:
a) JI0MacTepOBCKOMY

0) mocIenacTepoBCKOMY
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B) aHTUOMOTHUKOB

I') yIpaBiasieMoro OMOCUHTE3a

1) HOBOM 1 HOBEHIIICH OMOTEXHOJIOTUH

5. llepBasi pexomOuHanTHas |HK moJsyuyena:

a) B 1953 r. JIx. Yorconom u ®@. Kpukom

6) B 1972 r. I1. beprom

B) B 1963 r. M. HupenGeprom

r) B 1953 r. ®. Cenrepom

6. B xauecTBe OCHOBHOI'0 METO/1a MPOTEOMHKH UCTIOIb3YIOT:

a) MUKPOCKOTIHIO

0) ra30’KUIKOCTHYIO XpomaTorpaduio

B) JIByXMEPHBII 311eKTpodopes

') paAMOU30TOIHBIN aHATU3

1) CIIEKTPAJIbHBIN aHATU3

7. HanpaBJjieHNe reHOMHKH, HENOCPeCTBEHHO CBSI3AaHHOE C MPOTEOMUKOIA:
a) CTpYKTypHas

0) cpaBHHUTEIbHAS

B) (DyHKIIMOHAJIbHAS

r) popmaibHas

8. Lles1b10 CTPYKTYPHOH FeHOMUKH SIBJISIETCSH:

a) YCTaHOBJICHUE CBSI3U MEXIY TCHOMOM U METa00JIM3MOM

0) ompeieNieHre CyIEeCTBEHHOCTH OT/IETbHBIX TEHOB

B) MICHTHU(UKAIUS T€HOB IO MOJEKYJISPHOM Macce, KOJIMYECTBY B T€HOME, HYKJICOTHIHON
MOCJIEIOBATEIbHOCTH

I') ONpe/esieHne YHUKATbHOCTH U CTENIEHU TOMOJIOTMH I'€HOB Pa3HbIX OPraHW3MOB
9. lles1b10 CPAaBHUTEIbHON T€eHOMUKHU SABJISIETCH:

a) YCTaHOBJICHHE CBSI3U MEXK]Ly TeHOMOM M METa00JIU3MOM

0) ompezeneHue CyIecTBEeHHOCTH OTJENIbHBIX T€HOB

B) MJCHTHU(UKAIMSI T'€HOB MO MOJEKYIIPHOW Macce, KOJMYECTBY B I'€HOME, HYKICOTHIHOMN
MOCJIEIOBATEILHOCTH

I') ONpe/esieHne YHUKATbHOCTH U CTETIEHU TOMOJIOTMH I'€HOB Pa3HbIX OPraHW3MOB
10. AHTHCMBICJIOBBIE OJIUTOHYKJICOTH/IbI MEePCHeKTHBHBI JIf JIeYCHUS:

a) MH(QEKIIMOHHBIX OaKTepHUaIbHbBIX 00JIe3HEH

0) OHKOJIOTHYECKHE 3a00JICBaHUS

B) MMPOTHBOTPUOKOBBIX 3a00JIEBaHUIA

T') HAaCJIeJICTBEHHBIX MOHOT€HHBIX 3a00JIeBaHU

1) BUPYCHBIX 3a00J1€BaHUI

11. IlpenmyuiecTBO KJICTOYHOI HH/KEHEPUH Nepe] CKpelMBAHHEM:

a) HampaBJIeHHble KOMOWHAIUY T€HOB

0) ObIcTpast ceneKlrs HOBbIX BapUaHTOB

B) IPEOJI0JICHHE BUIOBBIX U POJIOBBIX OapbepoB

') MyTallUOHHBIE U3MEHEHUS TeHOMa

12. OcHOBHBIE METOABI COBEPIICHCTBOBAHUS 0H000BEKTAa B COBPEMEHHOI OMOTEXHOJIOTHH:
a) MHAYLIMPOBAHHBIA MyTareHes3

0) cenexims
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B) T€HHAsl UHXEHEpUs

I') UHTPaayKIHs pacTeHUI

13. CKpUHMHT JIEKapCTBEHHBIX CPEACTB:

a) COBEPIICHCTBOBAHUE ITyTEM XUMHUYECKOM TpaHchopMaum

0) coBepIICHCTBOBAHKE MyTeM OHOTpaHCchOopMaIyu

B) IIOUCK U OTOOP («IIPOCEUBAHUEY) IPUPOJHBIX CTPYKTYP

I') IOJIHBIM XUMUYECKUI CUHTE3

1) M"3MEHEHHE IPOCTPAHCTBEHHON KOH(DUTYpAIIH IPUPOTHBIX CTPYKTYP

14. Pos1b MHAYKTOPA MOTYT BBINOJIHATD:

a) cyOCTpaThl

0) KOHEYHBIN MPOAYKT peaklnuu

B) MIEPBUYHBIE META0OIUTHI

') BTOPUYHBIE META00IUThI

15. Oneparop —3T10:

a) HayaJIbHbIM y4acTOK TPAaHCKPUIITOHA

0) cTapToBasi TOUKa TPAHCKPHUIILIUU

B) HAYaJIbHBIM y4acTOK 3K30Ha

r) yusacrok JIHK, cBs3piBaronuii Oenku-peryasaTopbl TPaHCKPUIILUMU B MPOKAPUOTHYECKOU
KJIETKE

n) yaactok JIHK, cBsi3piBatomiuii OeKu-perynsTopbl TPAHCKPUIILUU B 9YKapHOTUYECKOM KIIeTKe

16. Kakne ocHOBHbIE BH/IbI MHKPOOPTaHU3MOB NMPHUCYTCTBYIOT B «<AKTHBHOM HJIE»:
a) poxa Staphylococcus

0) poxa Pseudomonas

B) poaa Streptococcus

r) poaa Bacterium

17. llpaBuna GMP npexycMaTpuBalOT NPOU3BOJACTBO B OTAEJAbHBIX NMOMEIIeHUSX W Ha
OTIeJIbHOM 00OPY/IOBAHUM:

a) MEHUINITNHOB

0) aMHHOTJIMKO3U/IOB

B) TETPAIMKIMHOB

') MAaKpOJIUJIOB

1) TIOJINEHOB

18. BuoJsornyeckast 04MCTKA CTOYHBIX BOJI OCHOBAHA HA:

a) cnocoOOHOCTU MUKPOOPraHU3MOB K MHHEPATU3aI[MH OPraHUYECKUX BEUICCTB
0) XUMUYECKOM OKUCJICHUH OPraHMYECKHX BEIECTB

B) CKUTAHUU OPraHMYECKHUX BEIIECTB B TOKE KHCIOPOIa

T') OKUCIICHHH OPTaHUYECKUX BEIIECTB 10| ICHCTBHEM XJIOpa

19. GLP periiamenTupy1ot:

a) 1abopaToOpHBIE UCCIICAOBAHUS

0) IaHUPOBAHKE MMOMCKOBBIX padoOT

B) HAOOP TECTOB MPHU NPEIKIMHUUECKUX UCTIBITAHUSIX

') METOJIbI MaTeMaTU4eCcKoii 00pabOTKH JaHHBIX

1) IPOBEICHNE BaIHUIAI[UU

JUTEPATYPA VIS MOATI'OTOBKU K 3AHATHUIO TIPENNOJABATEJIAM:
OcHoBHas:
1. buotexnonorus. FO.O. Cazpikun, C.H. Opexos, .M. YakaneBa — M.: «Akanemus», 2007. —

C. 85-101, 182-191, 204-218.
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2. @apmareBTHYECKass OMOTEXHOJOTHS: Y4eOHOE MOCOOMe Ui CTYACHTOB BBICHIUX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-/lony ®@ennkc Tomck M3marensctBo HTJI Cubupckuii ['ocymapcTBEHHBIH MeTUIIMHCKUAN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHYECKass OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATHAIM: yueO. mocobue / C.H. Opexos ;
nox pen. B.A. brikoBa, A.B. xatnuackoro. — M.: [DOTAP-Meaua, 2009. — C. 123-142.
4.DapmarieBTHUECKasi OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHUYECKUM 3aHATHAM: y4e0. mocodue
/. 2-e w3n., nepepad. u gon. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomnosHuTenbHas:

5. TepMHHOIOTHMYECKUI CIOBAPh MO0 OMOTEXHOJIOTUN

6. buonorus: yae6.mocooue / I'.I". UeOwimies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. Mukpo6uoI0rusi, BAPYCOJIOTHS U UMMYHOJIOTHSL: PYK. K J1a0. 3aHsATHAM: yueb. nocodue / B.C.
CooryakoBa; — M. : I'D0TAP-Meauna, 2012. — 320 c.

8. MukpoOuonorus: yaeOHUK JJs1 CTyaeHTOB (apmareBTudecknx BY30B / A.A. BopoObeB u
ap.; — M.: «Menutiunay, 2003. — 336 c.
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3ansaTne Ne 7.
TEMA 3AHATUSA: «UmmyHoOnoTexHo10THA. Bakiunbl. CoiBopoTku. HlUTOKHHBD).

YUEBHASA HEJIb 3AHATHUSA: cTyaeHTbl AOIKHBI U3YyYUTh OCHOBBI IIOJIYYEHHUS BAaKIIMH,
LUTOKUHOB, HHTEpPepoHOB U np. JIII, ucnonp3zyembix [uis jeueHUs] HH(PEKINOHHbBIX PEnapaToB
Y UMMYHOAE(PULIUTHBIX COCTOSIHUH.

3HAUYUMOCTb:npobnembl JiedeHUsT U NpO(UIAKTUKYM HHQPEKUHUOHHBIX 3a00JIeBaHUN B
HACTOSsIIIee BpeMsi HE YTPATHUIIN CBOCH aKTyaJlbHOCTH. BaKIIMHBI, IUTOKUHEI, UHTEP(HEPOHBI U JIp.
JIC 3aHUMAIOT JUAMPYIOIIEEe MECTO B JICUEHUH U MPOQPUIAKTUKY WH(PEKINOHHBIX 3a00JI€BaHUH.
B cBsi3u ¢ ueMm, Oyaymuii CrielMaIUCT JOJDKEH 3HaTh OMOTEXHOJIOTHIO NaHHbIX JIC.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMuueckux yacax) — 4.
MECTO NPOBEJAEHUSA 3AHATUS: 527 aynutopusi, 2 KOpITyC.

IIJIAH MPOBEJAEHN S BAHATUS U BIOAXKET YYEBHOI'O BPEMEHMU:
1. Opranu3aimoOHHbI MOMEHT 5 MHUH.
. TecToBBII KOHTPOJIb BXOJHOTO YPOBHS3HAHUS 15 MUH.
. Ompoc, aucKyccusi, pa30op CUTYaIMOHHOH 3a7a4y Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Ompoc, AucKyccusi, CaMOCTOSITETIbHOE PEIlIEHNE CUTYallMOHHOM 3a/1auu 65 MUH.
. TecToBBII KOHTPOJIH UCXOJHOTO YPOBHS3HAHUS 15 MuUH.

N N 0 AW

. [lonBeneHne UTOroOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO D MUH.

METOIUYECKHUE YKA3ZAHUSA K IPOBEIAEHUIO 3AHATUS:
KoHTponbHbIE BOITPOCHL:
1. Bupycsl, ux crpoenue. Pennukaius BUpycoB.
2. IToxxoibel K pa3paboTKe BAKIMH C MTOMOIIBIO TEXHOJIOTHU pekoMOnHaHTHBIX JTHK.
3. JIHK — Bakuunsl. [I[puHIUIIBI X IEUCTBUS.
4. IIpoTuBOrepneTHYECKUE U MPOTUBOCATIBMOHEIIE3HbIE BAKIIUHBI.
5. Hurokunsl. Uatepdeponsl. Tunet MDH venoseka. Knaccudukarus, xapakTepucTHKa KaK 101
rpynmnbl. MeTollbl MOJy4YeHHs] Pa3IMYHBIX WHTEP(EPOHOB, KpaTKas XapaKTEPUCTHKA KaKIOTO
METOo/Ja.
6. Ilonyuyenue k/IHK u3 UPH.
7. NHTEpNEUKUHBI.

8. IIpenapatsl UDH uenoseka.
9. KakoBbI 0COOEHHOCTH MOJTy4EHHUsI CBIBOPOTOK?

TECTOBBIE 3AIAHUS JJIS1 BXOJAIETO KOHTPOJIA 3HAHUM:

1. IlpumeHeHHEe YeJOBeYeCKHX NPOTHBOBHPYCHBIX BAKIIUH OrPAHMYEHO:

a) HEBO3MOXHOCTBIO KYJIbTUBUPOBAHUS BCEX MATOI€HHBIX MUKPOOPraHU3MOB

0) NOTEeHIMATIBHOM OMACHOCTBIO B pPa0OTE C MATOr€HHBIMU MUKPOOPraHU3MaMH U BUPYCAMHU
B) BO3MOXKHOCTBIO aTTEHYHPOBAHHBIX IITAMMOB K HCXOJAHOMY BUPYJIECHTHOMY IITAMMY
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T') BBICOKOM CTOMMOCTBIO TIPOU3BO/ICTBA TPAJAUIIMOHHBIX BaKIIUH

2. Cy0beieHUYHbIe BAKIIUHBI - 3TO:

a) BaKI[UHBI TPOTUB OJTHOTO BO3OYIUTEIS

0) TeHeTHYECKU MOIU(DUIIMPOBAHHBIN MATOTEHHBIA MUKPOOPTraHU3M

B) HEMATOTCHHBIE MHKPOOPTraHM3MBI C KIOHUPOBAHHBIM TE€HOM, KOIUPYIOIIMM aHTUTCHHBIC
JCTePMUHAHTHI TATOTEHHOTO OpraHu3Ma

3. HepocraTku cy0beJeHMYHbIX BAKIIUH:

a) HU3Kas 3P (PEeKTUBHOCTh

0) BBICOKasi CTOUMOCTh

B) PUCK U3MEHEHUs KOHPopMaluu Oesika (AaHTUT€HHBIX CBOMCTB)

I') CIOCOOHOCTD MPOSBIISATH BUPYJIEHTHOCTD

4. llepopanbHbie BAKIIMHBI, CO3IaHHbIE METOI0M JBOIHOI JeJ1eluH, ITO:

a) MEpPTBBIC BAKIIMHBI, TIPOIIICIIINE TBOWHYIO CTCPUITH3AIUIO

0) ’KMBBIE BaKLMHbI Ha OCHOBE MAaTOTE€HHBIX OaKTEpPHUH C yAaJE€HHBIMH W3 T€HOMa 00JacTsIMH,
OTBEUAIONTUMHU 32 HE3aBUCUMBIC JKU3HEHHO BaKHBIC (DYHKITUU

B) JKHMBBIC BaKIIMHBI HA OCHOBE INMATOTECHHBIX OAKTEpHH C YAAJCHHBIMH W3 TEHOMa OOJIACTSIMH,
OTBEYAIOIUMHU 32 BUPYJIEHTHOCTh

5. boabmue koanvecrsa UPH noay4yawr us:

a) TIECTHIHEBHBIX OJTHOCIOWHBIX KYJIBTYP KJIIETOK KYPUHOTO 3MOpPHOHA

0) KYJIbTUBHPYEMBIX JICHKOITUTOB KPOBH YeJIOBEKa, 3apayKEHHBIX OIIPEJICIICHHBIM BUIOM BUpYyCa
B) T€HHO-MHXEHEPHBIM ITyTeM

6. Ilepuom mosyyeHHS] BHPYCHBIX BAKIMH OTHOCHUTCA K NEpPHOAY PAa3BUTHA
OMOTEeXHOJIOTHH:

a) IPIacTepOBCKOMY

0) mocjaenacTepoOBCKOMY

B) YIPaBJISIEMOTO OMOCHHTE3a

I') aHTHOMOTHUKOB

J1) HOBOW M HOBEHIIIEH OMOTEXHOJIOTHH

7. 1o npoucX0:K1eHNI0 HMMYHOCTHMYJISITOPBI OAPA3Ae/IsSIIOT HA:

a) PK30T'€HHBIC

0) XUMHUYECKUE

B) OMOCHUHTETHYECKHUE

T') 9KCTPAKIIUOHHbBIE

8. JH0oreHHble MMMYHOCTUMYJIITOPbI CHHTE3UPYIOTCS:

a) KJIETKaMH MUKPOOPTraHHU3MOB

0) C MOMOIIIBIO XUMUYCCKUX pEaKIUui

B) KJIETKaMU MaKpoOpraHu3Ma

T') MOJIOBBIMH KJIETKaMU

PA3EOP CUTYAILIMOHHOM 3AJIAYU HA 3AHSITUN.

3agauya. IMMyHOOHMOTEXHOJIOTHS BHOCUT BECOMBIN BKIa] B cozganue JIC, mpopuiakTHIECKUX U
JMarHOCTHYECKUX MpenaparoB. OQHAKO HE Yy BCeX JIIOJEH M He BCeraa MMMYHHas cHcTeMa
oOecrieynBaeT 3aIIUTy OpraHu3Ma OT Pa3IUYHBIX MHUKPOOHBIX M BUpPYCHBIX HH(pekuuil. OHa
MOKET OBITh HEaJeKBaTHA BHEIIHUM YCIOBHUSM, W HMHOTJa TpeOyeTcs MOMOIIb B YCHUJIEHUHU
UMMyHHOTO oTBeTa. [Ipy aHanu3e JaHHOW CUTYyallUuu:
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» CONOCTaBbTE BHUJBI U LEIH UMMYHU3AIUU C Kilaccuukanuei BakUH MO crocobaM Hux
MOJIy4eHUSI U IPUMEHEHHUIO;

» CBSDKHTE aTaKylollue arcHThl (KCEHOOMOTHKH) C OTBETHOM pEaKIHMel OpraHus3ma,
WCTIOJIb3YSl  TOHSATHS  «AHTUTEH», «AHTHTENO», «AHTUTCHHBIE JCTCPMUHAHTHD)
(«3MUTOIBIY), «TaITEHbD;

» TMPOKOMMEHTUPYHTE MPOSBICHHE HUMMYHHOTO OTBETA U CIIOCOOBI €r0 YCHIICHUS.

CATOCTOSTEJIbHASI PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJTAYMH.
3anava.llpoananu3upyiitTe onucaHne TEXHOJIOIMYECKOTO IpoLecca 0 CIeIyIOIel cxeMme:
Ha3BaHUE UMMYHOTPOITHOTO JIEKAPCTBEHHOTO CPEJICTBA;

KJIacC W TPYIIA MPEernapaToB, K KOTOPHIM OTHOCUTCS JJAHHOE CPENICTBO;

AOCTOMHCTBA U HEAOCTATKU JAHHOI'O UMMYHOTPOITHOI'O CPEACTBA,

OCHOBHBIC OTallbl MMOJIYUCHU A,

MOKAa3aTeNN Ka4ecTBa;

YCII0BHA XpaHCHUA U TPAHCIIOPTUPOBAHU A,

BJIMAHHUEC HA UMMYHUTCT U IIPUMCHCHUC.

«HU3 I1asMbl WM CBIBOPOTKH KPOBH )IOHOpOB-JIO6pOBOHI)HeB, I/IMMYHHSHpOBaHHBIXBaKHI/IHOfI
MPOTUB KJIEIIEBOTO SHIeanTa, BBIACIAIOT (Ppakuuio [ghpakioHUpOBaHWEM 3TaHOJIOM MpU
teMmieparype Huxke 00C rino0ynnHoBOM yacTu OeskoB KpoBu. Jlanee mpo BOAAT o (UIN3aluIo,
usrotoBieHue 10% pacTBopa, cTepUIU3yOIMy0 (uiIbTpauuio U aMmnyiaupoBanue mo 1 mi (1
7103a)».

TECTOBBIE 3ATAHUSI JIJISI UCXOJSAIETO KOHTPOJISI 3SHAHW:
1.ELISA — tBepaoda3zublii uMMyHO(pEPMEHTHbIN aHAJN3 ABJISIETCH:
a) IMMYHOMETPHUYECKUM

0) KOHKYPEHTHBIM

B) OBICTPBIM

I') TeTEPOTCHHBIM

2. Bapunantsl nocranosku UPA:

a) IMMYHOMETPUYECCKHIA

0) KOHKYPEHTHBII

B) JIIOMUHUCIICHTHBIN

T') paTMOUMMYHHBIH

1) GIFOOPECIICHTHBIN

3. BakniuHbl (P OPMUPYIOT HMMYHUTET:

a) TTaCCUBHBIN

0) akTUBHBIN

B) OBICTpPBIi

') MEIJICHHBIN

4. ITpeumymecrea UP A nepen meronom PUA:
a) MEHbIIasi CTOMMOCTD aHaJM3a

0) JIErKOCTh OCBOCHUS TIEPCOHAIOM

B) OTCYTCTBHE PaINOAKTUBHBIX U30TOMOB

T') BO3MOKHOCTh BU3YQJIbHOM OILIEHKH pe3yIbTara
5. «CeniBHY» - aHATU3 NPUMEHHUM K:
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a) MOJIMKJIOHAIBHBIM UMMYHOTTIOOYITHHAM

0) MOHOKJIOHAJILHBIM aHTUTEIIAM

B) IIOJIM- U MOHOKJIOHAJIbHBIM aHTUTENAM

I') aMUHOKHUCIIOTaM

6. B xauyectBe mapkepoB Tecte UPA ycranoBieHus: ¢pakra 6epeMeHHOCTH HCIOJIB3YIOT:
a) ion-125

0) TpuTHii

B) IIEpOKCUIA3Y

I') FaJIaKTO3U1a3y

7. 'omorennbiii UPA ocHOBaH Ha:

a) pa3JeIeHnH KOMIIOHEHTOB TOCJI€ TPOBEIEHUS PEAKIIUU
0) UI3BMEHEHNHU aKTUBHOCTH (pepMeHTa B MpOLIecce peaKkluu
B) azcopOuuu (pepMeHTa Ha HOCUTEIIE

T) MojiaBieHnu (pepMenTa

JIUTEPATYPA JIJIsI MOATOTOBKU K 3AHSITUIO ITIPENNOJABATEJISIM:

OcHoOBHa4:

1. buorexnonorus. }0.0. Ca3zwsixun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. dapmareBTHYECKass OMOTEXHOJOTHS: Yd4eOHOe IOCOOMe IS CTYACHTOB BBICIIUX Y.
3aBenennit [lpumen T.I1., Yyuanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony ®enukc Tomck Mz3marensctBo HTJI Cubupckuii 'ocymapcTBEHHBIH MEIMIIMHCKUAN
YuuBepcurer, 2006. — 251 c.

3. ®apmarieBTHYECKass OMOTEXHOJOTHS: PYK. K TPAKT. 3aHATHAM: yueO. mocooue / C.H. Opexos ;
nox pen. B.A. beikoBa, A.B. katimmaCcKOTO0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmaneBTHUECKas OMOTEXHOJIOTHA: PYKOBOJICTBO K MPAKTHUECKUM 3aHATHAM: y4eb. mocodue
/. 2-¢ uzn., nepepab. u gon. C.H. Opexo M.: I'DOTAP- Menua, 2015. —432 c.
JlononHuTeNbHAS:

5. TepMHUHOIOTHYECKUH CIOBAPh 110 OUOTEXHOJIOTUN

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

7. MukpoOHOJIOTHsI, BUPYCOJIOTHS 1 UMMYHOJIOTHS: PYK. K J1a0. 3aHATHAM: yueb. mocooue / B.C.
CooiiuakoBa; — M. : IDOTAP-Menma, 2012. — 320 c.

8. MukpoOuosnorus: y4eOHUK uis CcTylneHToB (apMmaneBtudeckux BY3o0B / A.A. BopoOweB u
ap.; — M.: «Menurunay, 2003. — 336 c.
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3ansaTne Ne 8.
TEMA 3AHATUSA: «JIB u JIC, nojryueHHbIe HA 0CHOBEe PeKOMOMHAHTHBIX M/0:
MOHOKJIOHAJIbHbIE AaHTHTEJIa, TPOMOOTUTHKH U AHTHKOATYJISTHTBD.

YUEBHAS HEJIb 3AHATUSA: cryneHTbl JODKHBI M3YYUTh OMOTEXHOJOTUYECKHE METO[IbI
[IOJIy4Y€HUSI MOHOKJIOHAJIbHBIX aHTUTEN, TPOMOOJIMTUKOB ¥ aHTUKOATYJISIHTOB.

3HAUYUMOCTb:Ha ceronusmuuii 1eHb ¢ nomouipio pekoMOouHanTHbIX JIHK knonuposano
6onee 1000 reHOB pazmUUHBIX OEJIKOB YEJIOBEKa, KOTOPBIC SBISIOTCS WM MOTYT OBITh
ucnoyib3oBanbl s nonydeHus JIC. byaymui cnenMamucT JOJDKEH 3HaTh IOJydeHHE
pexom6uHanTHBIX JIC.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMuueckux yacax) — 4.
MECTO NNPOBEJAEHUSA 3AHATUS: 527 aynutopust, 2 KOpIyc.

IIJIAH NPOBEJEHUS 3AHSATHUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aimoOHHbI MOMEHT 5 MHUH.
2. TecTOBBIN KOHTPOJIb BXOJHOI'O YPOBHSI3HAHMS 15 MUH.
3. Onpoc, nucKyccus, pa3doop CUTYallMOHHOM 3a/1a4uM Ha 3aHATUU 65 MUH.
4. IlepepniB 10 muH.
5. Onpoc, TUcKyccusi, CaMOCTOSITEIbHOE PENIEHNE CUTYallMOHHOM 3a/1auu 65 MUH.
6. TecToBBIN KOHTPOJIb UCXOAHOTO YPOBHSI3HAHUS 15 MUH.
7. lloaBeneHre UTOTOB 3aHATHS, 3aJJaHUE K CIEAYIOEMY 3aHATHIO 5 MUH.

METOIUYECKHUE YKA3AHUSA K IIPOBEJAEHUIO 3AHATHUSA:
KoHTpospHBIE BOIIPOCHI:

1. Monokionaneueie  antutena (MxAT).  Omnpenenenue.  XapaKTepUCTHKA. DTaIlbl
npousBoAcTBa MKAT.

2. AaTtukoaryisiHThl? Kakyro kiiaccudukanmio ux Bel 3HaeTe?

3. TpombomuTuku? Kakyro kinaccudukaiuio ux Bl 3HaeTe?

4. YTo Takoe IUnocombl?

TECTOBBIE 3AJAHUSA 1151 BXOJHOI'O KOHTPOJISI 3SHAHMIA:

1. TpoMGOIMTUK NPAMOro0 AelicTBUA, ABJsIIOMMUIcA akTuBaTopoM IIr, u oTHOCSIUIACA K
TpoMOoauTHKaM 1 nokoJsenus, m.M. = 40000-50000:

A cTpenTokuHa3a

b ypoxunaza

B crpentonekasa

2. @parMeHT aHTUTeJIA, COCTOALIMI U3 ABYX 10MeHOB H-uenu, coeqnHeHHBIX MexKIy co00it
AUCYJIb(UIHON CBA3bIO, 0003HAYAETCS:

A Fc

b Fab

B Fv

3. K AIlr orHocsiTCS:

A xabukaza
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b aktuiuze

B crpenrasa

I' remapun

4. MexaHu3M TMOJy4YeHUS] TMPOJEKAPCTBA HAa OCHOBEe MOHOKJOHAJIBHBIX AHTHTE]
3aKJII04Y2eTCcs B:

a) UCTIOJIH30BAHUH JIEKAPCTBA B HEAKTUBHOU (hopme

0) UCIIOJIb30BaHUH JIEKAPCTBA B aKTUBHOM (hopme

B) CBS3BbIBAHUU JIEKAPCTBA C PEPMEHTOM

T') 3aKIIIOYEHUHU AHTUTEIA B JINTIOCOMBI

1) CBSI3BIBAaHUH ()EpPMEHTA C MOHOKJIOHAJIBHBIM aHTHTEIIOM

5. AkTHBanus JIEKAPCTBEHHOI0 CPeICTBA Y KJIETKH — MUIIIEHU MPOUCXOIUT 32 CUeT:
a) BBEJICHHSI aKTUBATOPOB CBSI3bIBAHUS

0) JIOKaJIBHOTO MOBBIIIICHUS TEMITEPATYPHI BOJIU3U KIETKU - MAIIECHH

B) CBSI3bIBaHUS (pepMEHTA C MOHOKJIOHAIBHBIM aHTHTEIIOM

OTBeTbI HA TECTOBBIE 3aJaHUS:

(62}

Howmep tecta 1 2 3 4

IIpaBusbHBIL A A ABB ABT NI B
BapHaHT OTBETA

PA3BOP CUTYALIMOHHOM 3AJIAYU HA 3AHSITUA
3AJJIAYA. MHorue wuccienoBaTeay MbITAINCh OTHICKATh CHOCOOBI TOJYYEHHS aHTUTEN
CY3KO# criennn(puaHOCTHIO.
» HMmyHuzanms in Vitro pu MIPOU3BOJCTBE MOHOKJIOHAJIBbHBIX
AHTUTEI,IPEUMYILIECTBA.
» KioHupoBaHue ruOPUIOMHBIX KIIETOK, U3BECTHBIC BAM METO/IbI KJIOHUPOBAHHSI.
» Ilpunuun paboTbl TecTa s paHHEH  JOUArHOCTHUKA  OEpeMEHHOCTH  C
IMOMOIIbIOMOHOKJIOHAJILHBIX aHTUTEI.
ITAJIOH OTBETA. B mnocnegHee BpeMs AaKTHUBHO pPa3BUBAIOTCA METOAbl IOJIHOU
MMMYHH3AIIUM BHEOPraHW3Ma C IICJIbI0 TOJydeHUs TuOpuaoMbl. MmMmyHH3amus in vitro
HMMEET PSAACYILIECTBEHHBIX PEUMYILIECTB:

» YKOpauuBaeTCsl NEPUOJ UMMYHHU3AIUU 10 4-5 CYTOK;

» TpeOyeTcsl CYIIECTBEHHO MEHbIIIee KOJIMYECTBO AaHTUTCHA;

» KO MHOTMM aHTUT€HaM MOXHO TOJY4YUTh OOJiee BBIPAKEHHBI HUMMYHHBIMOTBET

(4acTUYHO 3a CYET CHUKEHUS BKJIa/1a TOJIEPAHTHOCTU U CYNIPECCHH ),

» TIOBBIIIAETCS MPOLEHT OTBEYAIOIIUX KIIETOK;

» JIETKO MPOBEPATH (HaKTOPHI, BIAUSIOMINE Ha Y)PEKTUBHOCTh UMM YHU3AIUH.
KionupoBanue ocymecTBiasieTcss s BBIACICHUS CTAOWIBHBIX KJIOHOBTHOPHIOMHBIX
kietok. Jlns HemaBHO 0Opa3oBaHHBIX THOPUIOMHBIX KIIETOKXapaKTepHa BBICOKAs
HECTaOWJIBLHOCTh, CBS3aHHass C yrpaTo XpomocoM. [IpUKyTbTUBUPOBAaHUU MOTYT
MOSIBIIATHCS. KIJIETKH, TOTEPSBIINE CIOCOOHOCTHIIPOAYIIMPOBATh aHTUTENAa W OHU MOTYT
nepepacTaTh aHTUTEN0 00pa3yIOIIMETHOPUTHBIE KIIETKH.

K OCHOBHBIM MEeToaM KJIOHUPOBAHUS KJIETOK OTHOCSTCS KJIOHUPOBAHUE
METOJIOMJIMMUTUPYIOIIUX  Pa3BEIICHHUIA, KIIOHUPOBAaHUE B  MOJNYXKHJKOM  arape
WKJIOHUPOBAHHUE C TTIOMOIIBIO TPUOOpa — MPOTOYHOTO ITUTODITyOPUMETPA.
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[lpuHmun paboTbl Tecta JUIsi paHHEW JUArHOCTHKU OepemeHHocTH. HamoBepxHocTh
WHIUKATOPHOUW TOJIOCKH UMMOOMIIM30BaHbl aHTUTENA KXOPUOHMYECKOMY TOHA0TpONUHYy. B
TECTOBOM M KOHTPOJIBHOM 30HAaX HAHECEHBIMOHOKIIOHAJIBHBIE MEUYEHbIE aHTHUTENna. B
KOHTPOJIBHOW 30HE TaK)K€ HAHECEHOMUHUMAJIbHOE KOJMYECTBO AHTUIEHA - TOHAJOTPOIMHA
XOpHOHHYECKOTO. [IpumnpoBeneHnn aHamm3a MOJOCKY OIMYCKAIOT B HCCIENYyeMbIH 00paser
MOYM JIOOTMEYEHHOIO0 Ha TIOJIOCKE YpOBHsS. B mponecce ABMXKEHUS >KHIKOCTH BBEPX
MIOTIOJIOCKE OTIPEIENIIeMbIil aHTUTEH B3aMMOJICHCTBYET C MMMOOUIN30BaHHBIMUAHTHTEIAMH,
BbI3bIBasl HX IIOCTENEHHOE HacbluleHue. [lpy Hamuuum B MOYEXOPUOHHYECKOTO
TOHAJOTPOINMHA B KOHIICHTPAIIMHU BBIIIE 25 MI/MJI B TECTOBOH30HE - 00pa3yeTcsi «CEeHIBHY»
AHTHUTEJIO - ONpPEIEIAEMBbI aHTUTEH — MEYEHOCAHTHUTENIO M MOSBIIETCA I10JIOCAa PO30BOTO
ngsera. [Ipu oTcyTcTBUM B MpoOETrOHAOTPOIIMHA XOPHOHHYECKOTO OKPACKH B TECTOBOW 30HE
He HabmoaeTcst. BKOHTpOIIbHOM 30HE, PacToI0KEHHOM BBIIIIE TECTOBOM 30HBI, 00pazyeTcs
«CEHJIBUY» AHTUTEJIO-CTAaHAAPTHBIA AHTUICH-MEUEHHOE AaHTUTEIO0» W MOSBIAETCSINOIOCA
po3oBoro 1BeTa. Takum 00pa3oMmM, TpH HAIAYUU JBYX PO3OBBIX IIOJIOC HATECTE
KOHIIEHTPAIUS TOHAJOTPOIIMHA B MOYE MPEBBIMIACT YPOBEHb 25 MI/MJI U CIOCTOBEPHOCTHIO
omm3koil k 100 % MOXHO TOBOpPUTH 00 YycTaHOBiIEHUHU (pakTabepemeHHOCTH. Hammuune
TOJILKO OJHOM PO30BOIl MOJIOCHI B KOHTPOJBHOW 30HECBHICTEILCTBYET 00 OTCYTCTBUU
OEpEeMEHHOCTH.

CAMOCTOSTEJIBHASA PABOTA. PEHIEHUE CUTYAIIMOHHOM 3ATAYM.
3AJAYA. MHorue HCClIeoBaTEH MBITAMCh OTBICKATh CIIOCOOBI TTOJTYYeHHsI aHTUTEN CY3KOU
cnenupUIHOCTHIO.
» Kakue 3Tansl BKIIOYAET MPOIIeypa MOTyISHUST MOHOKIOHAIGHBIX aHTHTEN?
» Hasnauenue mporecca WMMYHH3AIMH JKHBOTHBIX MPH IOJy4YCHHUMOHOKIOHAIBHBIX
aHTHUTEI.
» Kaxkue KIIETKU UCIOJIB3YIOT JUTSI rudpuan3auu in vivo npu
MIPOU3BOJICTBEMOHOKIIOHOIBHBIX aHTUTEN?
ITAJIOH OTBETA. Ilpoueaypa mnoiaydyeHUs] MOHOKIOHAJIbHBIX aQHTUTEN BKJIOYAET B
ceOscIe AyIOUIUe ITaIbI:
» WMMYHH3AIHS )KUBOTHBIX
MOATOTOBKA KJIETOK K CIIMSIHUIO
CIIUSIHHE
0TOOp MHAYIUPYIOMINX CHEU(PUIECKHE aHTUTENa KIIOHOB
KIIOHUPOBAHUE U PEKJIOHUPOBAHUE
MaccoBasi HapaboTKa THOPUIOMHBIX KIETOK

YVVVVVY

MOJTy4eHHE KYJIbTYPaIbHON KUKOCTU WJIM acliiTa, COJIepXkKaluX aHTUTeNa
» BBIJCJICHUE aHTHUTEIL

OObIUHO BCs Mpoleypa OT MOMEHTA Hayaja IMMYHH3AllUU JI0 BbIAEICHUSAHTUTEN 3aHUMaeT 3 -
4 mecsana.Ha3znauenue npouecca MIMMYHHU3ALUU COCTOUT B TOM, YTOObI YBEJIMYUTHIOIIO KIETOK,
OPOAYLMPYIOUINX aHTUTENAa 3aJaHHONW  CHelM(UYHOCTH, MWIIEPEBECTH ST KJIETKH B
(YHKIMOHATBPHOE COCTOSIHME, NpU KOTOPOM OHMCIOCOOHBI CIIMBaTbcs M 0Opa30BBIBATH
aHTUTEN000pPa3yIONINe THOPUAHBIE KIETKH.

OKCIIEpUMEHTAIbHO ~ YCTAHOBJEHO, 4YTO Ul  TUOpUAM3allMM  HEOOXOJMMBIBBIICIATH
CEJIE36HOYHBIE KJIETKH JKMBOTHBIX uepe3 3-4 CyTOK IOC]e NOCIEIHETOBBEACHUS aHTUIEHA, TO
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€CTh TOT/Ia, KOrJa B TUM(OUIHBIX OpraHaX MHOTO aKTUBHOIPOIU(PEPUPYIONTUX KIETOK.

TECTOBBIE 3AJAHUA 1JISI UCXOJISIIETO KOHTPOJISI 3SHAHUM
1. MoHOK/I0HAJIbHBIE AHTHTEJIA MOJIY4YAI0T B POU3BOACTBE:

a) hpaKIMOHMPOBAHUEM AaHTUTEI OpraHNU3Ma
0) bpakmoHHpPOBAHUEM JTUM(DOIUTOB
B) 10 TMOPUIOMHOM TEXHOJIOTHH

T') OYUCTKON aHTUTEN MeToI0M ad(HUHHON XpomaTorpapuu

1) XUMUKO-(E€pPMEHTATUBHBIM CHHTE30M

2. CymecTBeHHOCTh T€Ha Y NATOTe€HHOr0 OPraHM3Ma - KOAUPYeMbIH I'eHOM - NMPOAYKT,

Heo0XoauM 1151

a) pa3MHOXKECHUS KIJIETKU

0) moyIepKaHus KU3HEACITEIbHOCTH

B) MHBA3HUU B TKaHU

') MHaKTUBAllUM aHTUMUKPOOHOTO BElIecTBa

1) WACHTU(UKAIINHA TeHa

3. Mumenbo Ajast (QU3HMYECKHX H XMMHYECKHX
01000 BEKTOB SABJISIIOTCH

a) IHK

0) AHK-nmonumepaza

B) PHK-nmosmmepasza

r) pubocoma

n) nHbopmanmonnas PHK

4. MOHMTOPUHT (IPUMEHUTEIbHO K JIEKAPCTBY) - 3TO
a) BBEJICHHUE B OPraHU3M

0) BBIJICTICHUE

B) BBISIBJICHHE B TKaHIX

I') CIeKEHUE 32 KOHIIEHTpauei

1) TO3UPOBAHUE

5. Cnocod coxpaHeHUSI HYKHOH OHOTEXHOJIOTY
MHMKPOOPraHU3MOB

a) B XOJIOIUJIbHUKE

0) 1Mo CJIoeM MUHEPaIbHOTO Maciia

B) B CBIITYYUX MaTepHanax

T') cyOIMMAalMOHHOE BBICYIITUBAHUE

1) KpUOXpaHEHHE

OTBeTbI HA TECTOBbIE 3aJaAHUS:

MYTar¢cHoB B KJIETKE

NPOAYKTUBHOCTH KYJbTYP

Howmep tecta 1 2 3

[IpaBunbHbIL B b A

BapHuaHT OTBCTa
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JIMTEPATYPA UISI IOAI'OTOBKH K 3AHATUIO TIPEINNIOJABATEJISAAM:

OcHoBHas:

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

2. dapmaneBTHUECKas OMOTEXHOJOTHs: YueOHOe NocoOMe s CTYACHTOB BBICHIMX V4.
3aBenenuit I[lpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony @enukc Tomck WMznarensctBo HTJI Cubupckuii I'ocymapcTBEeHHBIM MeIUIMHCKUN
VYuusepcurer, 2006. — 251 c.

3. dapmareBTHYECKass OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATHAIM: yue0. mocobue / C.H. Opexos ;
nmox pena. B.A. BeikoBa, A.B. katiuaCcKor0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKAsE OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHUYECKUM 3aHATHAM: y4e0. mocodue
/. 2-e w3n., nepepad. u gon. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomonHuTenbHas:

5. TepMHUHOIOTMYECKUI CIOBAPh M0 OMOTEXHOJIOTHH

6. buonorus: yae6.mocooue / I'.I". YeOwimies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. Mukpo61o10rHsi, BAPYCOJIOTHS U UMMYHOJIOTHS: PYK. K J1a0. 3aHsATHAM: yueb. nocobue / B.C.
Cooiiuakosa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuomnorus: ydeOHUK 171 CTyJIeHTOB (apmarieBTnuecknx BY3o0B / A.A. BopoObeB n
ap.; — M.: «Menuiunay, 2003. — 336 c.
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3ansaTne Ne 9.
TEMA 3AHATUSA: «JIB u JIC, nojiy4eHHbIe HA OCHOBE PEKOMOMHAHTHBIX M/0: TOPMOHBI.
CrepouaHbie TOPMOHBI».

YUEBHAS LEJIb 3AHATUSA: cTyaeHTbl 10JKHBI U3Y4YUTh OMOTEXHOJIOTMI0 TOPMOHAIBHBIX
IIPETapaToB.

SHAYUMOCTDb: nannsiii  pa3gen (apManeBTHUECKOW OHWOTEXHOJIOTUU  SIBISIETCS  OYCHb
OOMIMPHBIM ¥ JIOCTaTOYHO BAXXHBIM JIOCTH)KCHHEM Haykd. lloigydeHme TropMOHOB
OMOTEXHOJOTMYECKUM METOJaMH MO3BOJIET MOJYYUTh XuUMHUYecku yuctble JIC, nuieHHble
MHO)KE€CTBa IMOOOYHBIX (TOKCHMYECKHMX) peakuusa. byaymwuil crneuuamuct OJDKEH 3HATh
OMOTEXHOJIOTHIO TOPMOHOB.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO INNPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHSATHUSA U BIOJKET YYEBHOI'O BPEMEHU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
2. TecTOBBIN KOHTPOJIb BXOJHOI'O YPOBHSI3HAHUS 15 MUH.
3. Onpoc, nucKyccus, pa30oop CUTYallMOHHOM 3a/1a4uM Ha 3aHATHU 65 MUH.
4. IlepepniB 10 muH.
5. Onpoc, TucKyccusi, CaMOCTOSITEILHOE PENICHUE CUTYAllMOHHOM 3a1auu 65 MUH.
6. TecToBBIN KOHTPOJIb UCXOAHOTO YPOBHSI3HAHUS 15 MUH.
7. lloaBeneHne UTOTOB 3aHATHS, 3aJJaHUE K CIEAYIOEMY 3aHATHIO 5 MUH.

METOIUYECKHUE YKA3ZAHUSA K IPOBEJIEHUIO 3AHATUS:
KonTponbHbIE BOITPOCHL:

1. Mucynun. McTopus OTKpBITUS U Pa3BUTHS TEXHOJOIMU. METOIbl MOIYYEHHUs pPa3IMYHBIX

MHCYJIMHOB, MEXaHU3M JCHCTBUS.

2. CTT.

3. OpUTPONO3THH.

4. Tlentuaneie ¢pakTOpPhI pOCcTa TKAHEH.

5. CrepouiHbIe TOPMOHBI: 00IIIE CBEACHHUS.

6. buotpanchopmanus.

7. BUOKOHBEpCHS CTEPOUTIOB.

8. MUKpOOHOIOTHYECKHI CUHTE3 MTPETHU30JI0HA.

TECTOBBIE 3ATHUS JIJISI BXOJHOI'O KOHTPO.I51 3HAHUM:

1. I'opMoOH IJIMKONPOTEHHOBOI MPUPOIbI, CTUMYJIMPYIOLIMI Npoaudepanunio u
Au(ppepeHHPOBKY YyBCTBUTEJIbHBIX KJIETOK B MOP(0JI0rH4ecKH pacrno3HaBaemMble
3PUTPOOJIACTBI — ITO:

a) SPUTPOTIOIETHH

6) cOMaTOTPOIHBII TOPMOH

B) UHCYJIMH
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2. CoMaTOTpPONHBbIIi TOPMOH COCTOUT H3:

a) 191 aMMHOKHCIIOTHI

0) 189 aMHMHOKHCIIOTBI

B) 101 aMMHOKHCIOTHI

3. [Ipou3BOACTBO HHCYJIUHA, HIEHTHYHOI0 YeJI0BEYECKOMY, OCYLIeCTBIAETCA:
a) BBICOKOA(D(PEKTUBHOM OYUCTKON MHCYIUHA KUBOTHOTO TIPOUCXOKICHUS
0) mpeBpaleHueM CBHHOTO MHCYJIMHA 3aMEIIEHUEM aJlaHWHA Ha TPEOHUH
B) XMMHUYECKUM CUHTE30M

T') TCHHO-UH)XCHEPHBIM METOJIOM

4. OTau4yusi Npenapara reHHo — HHKEHEPHOT0 COMATOTPONMHA OT TOPMOHA, BbIJIEJIIEMOT0
u3 runogusa, 3aKI04a0TCs B:

a) pa3HOU CTETIEHU YUCTOTHI

0) pa3HOM aMHHOKHCJIOTHOM COCTaBE

B) OTCYTCTBHH HEUPOTOKCUYECKUX BUPYCOB

5. IpoMbIIJIEHHBIM HCTOYHUKOM MPENapaToB 3PUTPONOITHHA ABJISIOTCH:
a) Moua OOJIbHBIX aHEMHEH

0) MOHOpCKask KPOBB )KHUBOTHBIX, OOJIHHBIX aHEMHUEH

B) KYJbTypa KJICTOK MJICKOTIMTAFOIINX

6. UncysuH cocTouT M3:

a) 3-X MeNTUAHBIX IeTei

0) 2-X MENTHUIHBIX [IETICH

B) 2-X ITUCYIb()UIHBIX MOCTHKOB

) 3-X TUCyIb(PUIHBIX MOCTUKOB

7. JNuTEeNbHOCTD 1eHCTBUSA NMPENApPaTOB HHCYJIMHA 3AaBUCUT OT:

a) KOJIMYEeCTBAa NOHOB MHCYJIMHA

0) pa3MepoB KpUCTAIIIOB HHCYJIMHA

B) HaJIM4Ks aMOP(HOTO0 MHCYJIMHA

') KOJM4YeCTBAa KOHCEpBAaHTa HUNIATWHA U eHoIa

8. UHcysmH o0pa3yeT CTOMKHNE KOMILJIEKCHI ¢ HOHAMMU:

a) MarHust

0) nuHKa

B) KaJIBITHSI

') HaTpUs

PA3BOP CUTYALIMOHHOM 3AJJAUU HA 3AHSITUM.

3AJJAYA. Ilpu nojyuyeHMH TE€HHO-MH)XEHEPHOTO HHCYJIMHA, OCHOBAaHHOTO Ha pa3lelbHOM
OuocuHTE3e 2 1eneil, B Ka4ecTBe MPOYIIEHTa MCIOIb3YIOT ONpeIeIeHHbIE MUKPOOPraHU3MBI U
MOJIMU(PHUIMPOBAHHBIN YY>KEPOJHBIA T'eH (TOYHEEe, ONEPOH) C JIMACPHOH MOCIIET0BATEIbHOCTHIO
AMHHOKHCIIOT (METHOHUHOM H [3-TallaKTO3MAa30#), OTAENsIEMON Ha MOCIeTHEeN CTauy KOHTaKTa
cekpeTupyeMoro Oenka W kieTkd. DepMeHTauuo NpPOBOAAT HA Cpele C JIAaKTo30M (Wim
rajJjakTo30d) Uil TOCIEAYIoUero OObeIUHEHHsS CBOOOIHBIX WHCYIMHOBBIX meneid. Jlamee
OCYIIECTBIISIOT BBIICIICHHE U OUYMCTKY MTOJy4eHHOT'O HHCYJINHA.

Ha ocHoBe o0Omeil cxempl TMOJNy4eHUs] HWHCYJMHA U TpeOOBaHMH K €ro KadecTBY
MpoaHATU3UPYHTE U 000CHYMTE:
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» ycioBus BbIOOpa KOHKPETHOTO NPOJYIEHTa HHCYJIMHA M KOHCTPYKIMIO BEKTOpa, C
IIOMOIIBI0 KOTOPOTO MOYHO BBECTH B KJIETKY UYKEPOJHBIN I'eH (T€H UHCYJINHA);

» HE0OXOJIMMOCTh WCIIOJIB30BAHUS JIUJCPHON TOCIEIOBATEIIBHOCTH aMHHOKHCIOT C
METHOHHHOM U [(-TaJakTO3WJa30i B CHHTE3E¢ MHCYJIWHA U POJIb JTAKTO3bI (TATaKTO3bl) B
nporecce (GEepMEHTAlMd W TOJYYEHHH 3aBEpPIICHHBIX HWHCYJIWHOBBIX IETed, M UuX
00BEIMHCHNM;

> BO3MOXHOCTb HpO?IBJIeHI/Iﬂ TOKCUYHOCTHU FeHHO-I/IH)KeHepHOFO I/IHCy.IH/IHa; C 4eM DIJTO
MOXET 6I)ITI) CBA3aHO, yT-II/ITBIBaSI BHI[OCH@HI/ICI)I/ILIHOCTI) JAHHOTI'O I/IHCYJII/IHa, ero CCpHﬁHOG
KayecTBO M YPOBEHb KYyJbTYphl IPOU3BOJACTBa Ha mpeanpusatuu? IIpokoMmeHTHpyiiTe
MpaBmIa OE30MACHOCTH PabOThI C MHKPOOPTaHW3MaMHU Ha TCHETHYECKOM U (PU3HUECKOM
YPOBHIX.

CAMOCTOSTEJIBHASA PABOTA. PEHIEHUE CUTYAIIMOHHOM 3AJAYW.
3AIAYA. B kadecTBe MpojylleHTa PeKOMOMHAHTHOIO YEJIOBEYECKOTO MHCYIMHAUCIIOJb3YIOT
TaKKe IEeKapCcKue JpoxoKH Saccharomyces cerevisiae, Tak Kak OHHOONANAIOT PSAOM
MIPEUMYIIECTB TIepeT IPYTUMH U3y9eHHBIMHA MKYJIHTHBHPYEMBIMHU B TIPOMBIIIJICHHOM MaciiTabe
MHUKPOOPTraHU3MaMH.

» Tunm HYKIEMHOBOW KHCJIOTBHI, TPUMEHSIEMOH Uil TepeHoca B TeHOM (MOCTPOCHUS
BEKTOpa), B IPOU3BOJICTBE PEKOMOMHAHTHOTO UHCYJIMHA, HICTOYHHK €€ MOJIyUYEHUSI.

» Cenekuuio TpaHC(POPMHUPOBAHHBIX CaxapoMHIIETOB npu MIPOU3BOJICTBE
PEKOMOMHAHTHOTO MHCYJAMHAa IPOBOJAT HAa IMTATEILHOW cpene, He cojepxarieit
AMHHOKHUCIIOTHI JiehiuH. [louemy?

» Meton KyJabTUBHPOBaHHS TNpojayleHTa Saccharomyces cerevisiae Npu MPOU3BOJCTBE
PEKOMOMHAHTHOTO UHCYJIUHA.

Kynerypanenyto cycnensuto Saccharomyces cerevisiae pas3aenstoTIHCHTPUPYTHPOBAHUEM,
LEJIEBOM MPOAYKT BBIACISAIOT M3 KYJIbTYpaJbHOM JKMJIKOCTM M OYMLIAIOT METOJAaMHU
MOHOOOMEHHOM M renb-xpomarorpaduu. Jlagee ero moasepraroT OMOKOHBEPCUM IO pEaKIMU
TpaHCHENTUJALMK,  MCIOJB3ys  TpUICMH U Oera-kapOokcunentupazy. C  kakoi
LEJIBIONIPOU3BOAUTCS PEAKLUS TPaHCIIENTH AN ?

TECTOBBIE 3AJAHUS UCXOJSAIIEIO KOHTPOJISI 3SHAHUI:
1. IIponHCyJIMH — 3TO 010K, KOTOPBI COCTOUT H3:

a) 2-X MOJICKYJI HHCYJIMHA

0) 84-X aMHUHOKHCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U UHCYIUHOMOJOO0HBIX OEIKOB

r) 4-X MOJIEKyNl HHCYJIHHA

2. IIpeuMy1IeCTBOM I'€HHO-UHKEHEPHOT0 HHCYJIMHA SIBJISIETCS:

a) BBICOKasi aKTUBHOCTD

0) MeHbIIIast aJUIEPTeHHOCTh

B) MEHbIIIasi TOKCUYHOCTh

r) OoJbINas CTaOUILHOCTh

3. MoJekyjia MHCYJIMHA CBHHEHl OTJHMYaeTcss OT MOJEKYJbl 4Ye/IOBeYeCKOro HHCYJIHHA
CAeIyIIUMI NapaMeTPaMu:

a) TpeMsi aMHHOKHCIIOTaMU

49



0) 0JTHOM aMHUHOKHCIIOTOM

B) HAIMYUEM JUCYTb(UIHBIX MOCTUKOB

I') KOJIMYECTBOM MOJUIETTHIHBIX IIeTIei

4. MeToa noJiy4eHHUsl FeHa HHCYJIUHA:

a) XUMHUKO-(QepMEHTATUBHBIN

0) hbepmentaruBHbIN Ha ocHOBe MPHK

B) BBIJICJICHHE U3 TEHOMA PECTPUKTA30M

') XUMHUYECKH

5. AKTHBHOCTH CyOCTAHUMU MHCYJIMHA ONPeae/IsiioT:

a) Ha JIFOIX-100pOBOJIbIIAX

0) Ha KpOJUKax

B) Ha MBbIIIaxX

I') Ha KOIIKax

6. Uncy1uH cTaHIAPTH3YIOT NO:

a) MOJIEKYJISIPHOM Macce

0) runoriIuKeMuueckomy 3phexry

B) TIOBBIIIICHUIO aPTEPHAIBHOTO JIaBICHUS

I') TUIEPrIINKEMHYECKOMY 3P PeKTy

7. MOHOKOMITIOHEHTHbI MHCYJIMH IOJYy4al0T METOAOM:

a) reib-xpomaTorpaduu

0) MIOHOOOMEHHOU XpoMaTtorpadun

B) ruapohoOHOM XpomaTorpaduu

r) adduHHON XpomaTorpaduu

8. Ocs1a0JieHne OrpaHUMYEeHU HA MCIOJIb30BAHUE B IPOMBINIJIEHHOCTH MUKPOOPTraHM3MOB-
PEeKOMOMHAHTOB, MPOAYLUHMPYIOLIUX FOPMOHBI YeJI0BEKa, CTAJI0 BO3MOKHBIM OJ1aroaaps
a) COBEpILEHCTBOBAHUIO METOJOB H3OJSAIUH T'€HHO-UHXEHEPHBIX PEKOMOMHAHTOB OT
OKpY>Karolel cpesibl

0) MOBBIIIEHUIO KBATH(PHUKAINK TTepCcOHaja, padoTarIero ¢ peKOMOWMHAHTaAMH

B) YCTAHOBJICHHOM 3KCIIEPUMEHTAIILHO CIIa00M )KU3HECTIOCOOHOCTH PEKOMOMHAHTA

I') 9KCIIEPUMEHTAILHOMY MOATBEPKACHUIO 0053aTEIbHON MOTEPH YYKEPOIHBIX T€HOB
n) npasuiam GMP

JIMTEPATYPA JJIsI TIOAI'OTOBKHU K 3BAHATHUIO NIPEINNIOJABATEJISIM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3zwsixkun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmareBTHYECKass OHOTEXHOJOTHS: Y4eOHOE MMocoOMe Ui CTYACHTOB BBICHIMX Y.
3aBegenuit Ilpumen T.I1., Yywanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PocToB-
Ha-Jlony @enukc Tomck HzmatensctBo HTJI Cubupckmii ['ocymapcTBEeHHBIN METUITUHCKUI
VYuusepcurer, 2006. — 251 c.

3. ®apmarieBTHUYeCKass OMOTEXHOJIOTUS: PYK. K MPaKT. 3aHATHsIM: yueO. nocodue / C.H. Opexos ;
nox pea. B.A. BeikoBa, A.B. katinunackoro. — m.: [D0TAP-Menua, 2009. — C. 123-142.
4.DapmarneBTHYECKass OMOTEXHOJIOTHS: PYKOBOJICTBO K MTPAKTHUECKUM 3aHATHAM: y4eb. mocodue
/. 2-e m3n., nepepad. u gon. C.H. Opexo M.: ['DOTAP- Menua, 2015. — 432 c.
JIoTIOJTHUTEIbHAS :
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5. TepMHHOIOTMUECKUI CIOBAph 110 OMOTEXHOJIOTUN

6. buonorus: yae6.mocoodue / I'.I". YeOwimies ; — M. : [DOTAP-Meaua, 2010. — 416 c.

7. MukpoOHoiorusi, BAPYCOJIOTUSI 1 UMMYHOJIOTHS: PYK. K J1a0. 3anaTusM: yue6. mocobue / B.C.
Cooiiuakosa; — M. : ITDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuonorus: ydeOHUK sl CTyJAeHTOB (apmaneBTudeckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menutunay, 2003. — 336 c.
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3ansaTue Ne 10.
TEMA 3AHSTUSA: «buOTeXHO10THsI AMUHOKHUCJIOT, BATAMHHOB U KOQepMEeHTOB.

HEJIb 3AHATUSA: cTyaeHTbl AODKHBI M3YyYUTh OMOTEXHOJIOTMYECKHE METOJbl IMOJIyYEHUS
AMUHOKHCIIOT U BATAMUHOB.

3AHUYUMOCTb:Ilonyuenue AMUHOKHCIIOT, BUTAMMHOB 51 KO(hepMEHTOB
OMOTEXHOJOTMYECKMM METOJaMHU IO3BOJISIET TOJYYUTh BBICOKOI(D(PEKTUBHBIE XUMHUECKU
yucteie JIC. byaymuii cnenuainucT I0JDKEH 3HaTh OMOTEXHOJOTHYECKUE CIOCOOBI MOJTyYeHUs
JTAHHBIX JIEKAPCTBEHHBIX CPEJICTB.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMuueckux yacax) — 4.
MECTO NPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHSATUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. OpranuzaiuOHHBIH MOMEHT 5 MUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Ompoc, nuckyccus, pa30op CUTYallMOHHOM 3a7]aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, IucKyccusi, CaMOCTOSITEILHOE PEIIEHUE CUTYAllUOHHOM 3a1auu 65 MUH.
. TecToBBII KOHTPOJIb UCXOHOTO YPOBHSI3HAHUS 15 MUH.

N N 0 AW

. [lonBeneHne NTOrOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO 5 MUH.

METOINYECKHUE YKA3ZAHUSA K IPOBEJAEHUNIO 3AHATUS:
KonTpoJibHBIE BOTIPOCHI.

|. Bonnpockl /151 NpOBepKU YPOBHS 3HAHUIM:

1. Yto Takoe amuHokKCiI0Th? KakoBa ux crpykrypa?

2. Meto1bl OTy4€HUsS aMUHOKUCIOTL-ackopOrHOBas KucoTa.

3. MexaHu3Mbl peryisiiui OHOCHHTE3a AMUHOKHUCIIOT

4. Butamunsl. TpaJIuliMOHHbIE METObI MOTydYeHUs. [lepcrekTuBbl pa3BUTHs OMOTEXHOJOTHH B

MOJIy4YeHUU BUTAMHUHHBIX IPENapaToB.

5. MUKpOOHOIOTHYECKHI CUHTE3 BUTAMUHOB.

6. Butamun B12, Butamun PP, Buramun B2, maHTOTEHOBAsT KHCIIOTA.

7. Butamun D, sprocrepus, BUTaMuH A

TECTOBBIE 3AJIAHUS JJI1 BXOJJHOT'O KOHTPOJISA 3HAHU:

1. Jlng nDpOMBINLIEHHOTO IOJY4YEeHUS] ACKOPOMHOBOM KHCJIOTHI NPHUMEHSIOT METO/
Peiixmreitna. CoryiacHO JaHHOMY METOAY, NPOLECC COCTOMT U3 6 cTaanii, 0HA U3 KOTOPBIX
sIBJIsieTCs OMOTEXHOJIOTHYeCKOi:

a) mnomydeHue D-copbuta u3 D-riroko3sl METOJOM KaTaJTUTHUECKOIO BOCCTAaHOBJIECHUS
BOJIOPOJIOM

0) momyuenueM L-cop0o3bl U3 —COpOUTA METOIOM ITYOMHHOTO a3pOOHOTO OKHCIICHUS

B) TIOJTyueHHe quaneToH-L-cop6o3bl u3 L-copbo3bl myTeM ee aleTOHUPOBAHUS

T') IOJIy4eHHE THApaTa JUaleToH-2-KeTo-L-ryoHOBON KMCIOTHI ITyTeM OKHCIEHHs IuareToH-L-
cop603bI

2. BuoTexHoJI0rnYecKuii mpouecc noJay4eHnst aCKOPOMHOBOM KMCJI0ThHI MOKeT BKJIIOYATh:
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a) KyJbTUBUPOBaHUE TpaHCPOPMUPOBAHHBIX KileTOK Erwiniaherbicola

0) MUKpPOOHOJIOTHYECKOE PACIICTICHUE [IEIUTFOJIO3BI

B) COBMECTHOE KYJIbTUBUpOBaHHE MUKpoopranuzMos Corinebacterium u Erwiniaherbiicola

r)  TOCle[oBaTelbHOEC  KyJAbTHBUpOBaHME  MHKpoopranusmoB  Corinebacterium  u
Erwiniaherbiicola

3. AMMHOKHCJIOTHI B CBeTe OMOTEXHOJIOrH4eCKOro npouecca siBasiioTcs:

a) IEPBUYHBIMU META00JIUTAMU

0) BTOpHUYHBIMH METa00IUTAMU

B) BUTAMUHAMU

T') BHEKJIETOUYHBIMH IIETIEBBIMU PO TYKTaMH

4. Tlepuoay pa3BuTHsI OMOTEXHOJIOTHM IO NPOM3BOJACTBY BHUTAMHHOB COOTBETCTBYET
NepPUO/I Pa3BUTHS:

a) 1I0TIacTePOBCKUI

0) mocienacTepoOBCKUi

B) aHTUOMOTHKOB

') HOBOU U HOBeMlIIel GMOTEXHOIOTUH

1) yIpaBisieMoro OMOCHHTE3a

5. B OMOTEeXHOJOrM4eCKOM IMPOM3BOJACTBE HUKOTHHOBOW KHCJIOTHI (BUTamMuHa PP) B
kauvectBe npoayueara HAJI ucnosb3yror:

a) E. coli

0) OeTa-aJlaHWH M KaJIMs TaHTOHAT

B) MEKAPCKUE APOHOKH

') Kpaxma

6. /[poxxu-caxapoMuueTrbl KyJbLTHBHUPYIOT B a3pOOHBIX YCJIOBHAX MNpPH HU30bITKE
yIJIeBOIOB B NHTATEJIbHOI cpele, CHUKEHHOM KOJIHYECTBE a30Ta M ONTHMAJIbHOM
Co/Iep:KAHUM KUCJIOPOAA IS TOJTyYeHUs:

a) cpa3y KpUCTAJUIMYECKOro BuTamuHa D»

0) pabodiaBuHa

B) aCKOPOMHOBOM KUCJIOTHI

r) npoButamuna D>

7. Kumeunas najsouka E. Coli ssBiisiercst npoayueHToM AJ1s1:

a) BUTAaMHHOB B12 1 acCKOpOMHOBO# KMCIOTHI

0) ButamuHa B12 1 yOUXUHOHOB

B) BUTaMUHa B12 ¥ MaHTOTEHOBOW KHUCIOTHI

r) ButamuHa B1> u Buramunaa D

8. IlepcneKTHBHO WCIOJIb30BAHHE B KavyecTBe IpoayueHta rpudoB pana Candida
pacTyliMx Ha YrjeBoaHbIXx cpenax, Candidamaltose, mpm KyJbTHBaUUH KOTOPBIX
MOJIy4eHHs] JIUMUAHAS PPaKIHs HA3bIBAETCH «MUKPOOHBIH KUP» A5 MOJTyYeHHUs:

a) BUTaMUHOB B12 1 acKOpOMHOBOI KHCIOTHI

0) BuTamrHa B12 u yOUXuHOHOB

B) 5procTeprHa M MAaHTOTEHOBOW KUCIIOTHI

') yOUXUHOHOB M BUTaMuHa D>

9. Buramun PP, ero npoayuent HA/[ B 0MOTeXHOI0rH4eCKOM NPOU3BO/ACTBE:

a) MeKapcKue APO}IOKU

0) E. coli
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B) OcTa-alaHWH W Kalusl TAHTOHAT
I') Kpaxmai

PA3EOP CUTYAIIUOHHOM 3AJTAYH HA 3AHSITUN.
3agaya. B mponecce NMpOMBIIUIEHHOTO MPOU3BOJACTBA aCKOPOWHOBOM KHUCIIOTHI MCHOJIB3YIOT
MHOTIOCTAQIMAHBI XUMHYECKMM CHHTE3, B KOTOpBIM Hapsay C TOHKMMH XHMHYECKUMU
peaknmusMH BCTPOCHA M TEXHOJIOTUYECKH HEoOXoaumas OMOCHHTETHYECKas peaklus, YTO
SIBJIIETCSA OJTHUM M3 IIPUMEPOB YCIIEHUIHOTO COYETaHUsl OPraHMYECKOTO CHUHTE3a ¢ OMOCUHTE30M.
[Ipn mnpoBeneHUMM TEXHOJOIMYECKOrO JTana OWOCHHTE3a Ha IPOU3BOJCTBE IMPUMEHSIOT
OTpeJieNieHHble MUKPOOPIraHU3Mbl, OCYIIECTBISIOLIME OMOCHHTeTHUeCKUe peakuuu. He menee
BAKHBIMM SBJISIIOTCS ONTUMHU3ALMS YCIOBUM (EepMEHTAMU M KOHTPOJb 3a KOJIUYECTBOM
O61oMacchl MUKpPOOPTaHU3MOB B (pepMEHTAIIMIOHHOM aIapare.
[Ipoananu3upyiite CUTyalnIo ¢ TOUKH 3PEHUS:
» XUMHUYECKOH peakuuu OMoTpaHchOpMaIru, ONpeelsoniei mpoBeieHrne ONOCHHTE3a U
MOJIy4YE€HHUE OKUAEMOr0o pe3yibTaTa P OCYLIECTBICHUH OMOTpaHchopmauy;
» BBIOOpa MUKPOOPTaHU3MOB JUTsI OMOKOHBEPCHH W ONTHMAJIBHOTO IMO00pa KOMIIOHEHTOB
MATATEITLHOM CpeJibl (HICTOYHUKOB yriiepoa, azota u docdopa);
» BO3MOJKHOCTH YBEITMYEHUS BBIXO/IA [IEJIEBOTO MPOAYKTA.

CAMOCTOSATEJIBHASA PABOTA. PELHIEHUE CUTYIUOHHBIX 3AJIAU.
3agaya 1. ButamuHbl Kak Tpynna HE3aMEHHMBIX OPraHMYECKHX COEAMHEHHH pa3IudyHOMI
XMUMHYECKON MpUPOJbl HEOOXOIUMBI JIIOOOMY OpraHM3My B HEOOJBIIMX KOHIIEHTpAIMSIX C
LENbI0 BBIMOJHEHUS B HEM KaTaIUTHUYECKUX U PEryiasTopHbIX ¢yHKuuid. C HOMOUIbIO
OMOTEXHOJOTMH CETOJHSI MOXKHO TOJy4aTh B HEOOXOIMMBIX KOJIMYECTBAX TaKHe BUTAMUHBI, KaK
B2, B12, p-kapotun, Butamun PP, sprocrepus, ackopOMHOBYIO KUCTIOTY.
[IpoBenuTe CpaBHUTENbHBIM aHANU3 TOJTYYEHHUs BBIIIEYKa3aHHBIX BUTAMUHOB C IOMOUIBIO
OMOTEXHOJIOTHH, IPUHUMAsi BO BHUMaHUE:

» OHMOO0OBEKTHI, KOTOPBIE HCIIOJIB3YIOT B KaXI0M KOHKPETHOM CIIydae;

» TOJy4eHHUE CYNEepPIpPOAYIIEHTOB puboduiaBuHa u BUTaMuHa B,2,

» TpeuMyIlIecTBa OMOTEXHOJIOTHYECKOTO TIPOU3BO/ICTBA BUTAMHHOB.

3agauya 2. AMHHOKHUCIOTHI H3BECTHBl KaK COCTaBHbIE 3JE€MEHTbl OeikoB. buosormuecku
aKTUBHBIMHU SIBJISIIOTCA TOJBKO L-cTepeonzomepsl aMUHOKHUCIOT. Yuctele L-aMHHOKHCIOTHI
HaxXoJAT CBOE€ IPUMEHEHHWE B MEAMULUHE B KAaueCTBE WJIM CaMOCTOSITENbHBIX JIeUeOHBIX
npenapatoB (L-MeTHOHMH), WJIM B cocTaBe cMeced Uil MapeHTepalbHOr0 NUTAHUS, U B
(apMaleBTUUECKOW MPOMBIIUIEHHOCTH Npu cuHTe3e pasnuuHblXx JIC. Mcnonb3yloT ux M Kak
N00aBKM TpU KOPPEKUUH MUTaHUS. AMHMHOKHCIOTHI IOJIy4arOT pPa3IMYHBIMU CIIOCOOAMHU:
OMOJIOTUYECKUM,  XHMUYECKUM, XUMHUKO-3H3U-MATHUYECKUM, MHKpoOHosorndeckuM. B
Hacrosiee BpeMsi aMHMHOKHUCIOTHI kKak JIC 3aBoeBanmu ceOe ompeleneHHbI M JOBOJBHO
3HAYUTENbHBIM CErMEHT OT 0011ero oobemMa (papmMareBTHIECKON MPOTYKIIH.
C yderom mpescTaBiIeHHOW HHPOPMALIUH TPOBEUTE CPAaBHUTEIbHbIN aHAIN3:

» TIpeIUIOKEHHBIX METOJIOB TIOJIy4CHUS] aMUHOKHUCIIOT Ha KOHKPETHBIX TIPOU3BOICTBAX;

» BBIOOPa MHUKPOOPTraHU3MOB-OMOOOBEKTOB ISl CO3/IaHHS IITAMMOB-CYIIEPIPOIYLIEHTOB;

» O0COOCHHOCTEH TOAOOpa MHTATEIBHBIX CPEA C YY4eTOM (EepMEHTATUBHON peryIsiuu

OMOCHHTE3a Ha KJIIETOYHOM YPOBHE.
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JIMTEPATYPA UISI IOAI'OTOBKH K 3AHATUIO TIPEINNIOJABATEJISAAM:

OcHoBHas:

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

2. dapmaneBTHUECKas OMOTEXHOJOTHs: YueOHOe NocoOMe s CTYACHTOB BBICHIMX V4.
3aBenenuit I[lpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. Poctos-
Ha-Jlony @enukc Tomck WMznarensctBo HTJI Cubupckuii I'ocymaapcTBeHHBIH METUIIMHCKHUNA
VYuusepcurer, 2006. — 251 c.

3. dapmareBTHYECKass OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATHAIM: yue0. mocobue / C.H. Opexos ;
mox pena. B.A. BeikoBa, A.B. Karmurackoro. — m.: [90TAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKasi OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHUECKUM 3aHATHAM: yuel. mocodue
/. 2-e w3n., nepepad. u gon. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomonHuTenbHas:

5. TepMHUHOIOTMYECKUI CIOBAph 110 OMOTEXHOJIOTUN

6. buonorus: yae6.mocooue / I'.I". YeOwimies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. Mukpo6HoI0rHsi, BAPYCOJIOTHS U HMMYHOJIOTHS: PYK. K J1a0. 3aHsATHAM: yueb. mocobue / B.C.
Cooiiuakosa; — M. : IDOTAP-Meaua, 2012. — 320 c.

8. MukpoOuonorus: ydeOHUK ISl CTyIeHTOB (apmaneBTndeckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menuiunay, 2003. — 336 c.
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3ansaTue Ne 11.
TEMA 3AHATUSA: Moayas Ne 2 mo temam:
«JIB 1 JIC, nosryueHHble Ha OCHOBE PEKOMOMHAHTHBIX M/0: MOHOKJIOHAJIbHbIC AHTUTEIA,
TPOMOOJMTHKHU M AHTHKOATYJISAHTBI, AMUHOKHCJI0ThDY, «JIB u JIC, nosiyyeHHbIe HA OCHOBe
PEKOMOMHAHTHBIX M/0: TOPMOHBD», «Bakuunbl. LluToknusl. UMMYHOOMOTEXHOJIOTHS.

YUEBHAS HEJIb 3AHSATUSA: 3akperieHne W cuUCTEMaTu3alusl 3HaHUA Y CTYACHTOB IO
W3YyYECHHBIM 32 MOJYJIb TEMAM.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO NPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpITyC.

IIJIAH MPOBEJEHUSA 3AHATUSA U BIOJKET YYEBHOI'O BPEMEHU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHA3HAHUA 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyallMOHHOM 3a7aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, mucKyccusi, CaMOCTOSITEIRHOE PEIIEHNE CUTYallHOHHOM 3a/1auu 65 MUH.
. TecToBBIil KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.

AN N AW

7. lloaBeneHre UTOTOB 3aHATHS, 3aJJaHUE K CIEAYIOEMY 3aHATHIO 5 MUH.
METO/IUYECKHUE YKA3AHUS K ITPOBEAEHUIO 3AHSTUS:
KonTpoJibHBIE BOPOCHI:
. MOHOKJIOHAJIbHBIC aHTUTEIIA.
. TpOMOOMTHKH U aHTUKOATYJISHTHI.
. AMMHOKHCJIOTBI.
. L-ackopOuHOBas KUCIOTA.

1
2
3
4
5. Butamunsl. TpaauiiMOHHBIE METObI MTOTYYCHHUSI.
6. MHUKpOOHOIOrHYECKU CHHTE3 BUTAMUHOB.

7. Butamun B12, Butamun PP, Buramun B2, maHnToTeHOBAsI KMCIIOTA.

8. Butamun D, sprocrepus, BuTaMut A.

9. Uncynun. McTtopuss OTKpBITUS U Pa3BUTHSl TEXHOJIOTMU. MeETOIbpl MONMYYEHUS Pa3IudHbIX
WHCYJIMHOB, MEXaHU3M JCHCTBUS.

10. CTT.

11. DputponosTus.

12. Tlentumabie HakTOPHI pOCTa TKAHEH.

13. CrepouHbie TOPMOHBI: 00IIIE CBEACHHUS.

14. buoTtpancdopmanusi.

15. buokoHBepcus CTEPOUIOB.

16. MUKpOOHONOTHYECKHI CUHTE3 TPETHU30JIOHA.

17. Bupycsl, ux ctpoeHue. Permkanus BUpycoB.

18. TTomxoap! kK pa3paboTKe BAKIKH C IIOMOIIBIO TEXHOIOTUH pekomMOuHanTHeIX JTHK.

19. IHK — Bakiunsl. [IpuHUune ux aeicTBus.

20. IIpoTuBOTEpIIETUYECKUE U TPOTUBOCATIEMOHEIE3HbIE BAKI[UHBI.
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21. Huroxunsl. Untepheponst. Tunst UOH venosexka.
22. Ilonyuyenue k/IHK u3 UDH.

23. nTepneiiKuHbl.

24. IIpenapatsl UDH uenoseka.

3TAJIOHBI TECTOBBIX MOJYJIbHBIX 3AJTAHUM:

Bapmuant 1

1. FopMOH rJIMKONPOTEHHOBO MPUPO/IbI, CTUMYJIUPYIOIMA npoandepanumo u
nuddepeHIPOBKY YYBCTBUTEIbHBIX KJIETOK B MOP(OJIOTHYECKH PACTIO3HABAEMbIE
IPUTPOOIACTHI — ITO:

a) DPUTPOTIOIETHUH

0) COMaTOTPOIHBII TOPMOH

B) UHCYJIMH

2. CoMaTOTPONHBI TOPMOH COCTOUT H3:

a) 191 aMHMHOKHUCIOTHI

6) 189 aMHMHOKHCIIOTHI

B) 101 aMMHOKHCIIOTHI

3. [Ipou3BoOACTBO HHCYJIUHA, HIEHTHYHOI0 Y€JI0BEYEeCKOMY, OCYIIECTBJISIETCS:

a) BBICOKOA(DPEKTUBHOM OUMCTKON MHCYIMHA KUBOTHOTO MPOUCXOKICHHUS

0) mpeBpaIeHeM CBUHOTO MHCYJIMHA 3aMeIeHeM ajlaHuHaA Ha TPEOHUH

B) XUMHYECKUM CHHTE30M

I') FEHHO-UH)XEHEPHBIM METOJIOM

4. OTauyus Npenapara reHHO — MHKEHEPHOI0 COMATOTPONUHA OT FOPMOHA, BbI/IeJI€MOI0
u3 runodusa, 3aKJIH0YAI0TCA B:

a) pa3HOM CTETICHU YHUCTOTHI

0) pa3HOM aMHUHOKHCIIOTHOM COCTaBe

B) OTCYTCTBHM HEHPOTOKCUYECKHX BUPYCOB

5. [IpoMbILLJIEHHBIM HCTOYHUKOM MPeNnapaToB 3PUTPONOITHHA SABJISIOTCH:

a) Moua OOJIbHBIX aHEeMHEH

0) TOHOpCKask KPOBB KUBOTHBIX, OOJIHHBIX aHEMHUEH

B) KyJbTypa KJIETOK MJICKOMUTAIOIINX

6. [IpumMeHeHNe YeI0BeYeCKUX MPOTUBOBUPYCHBIX BAKI[UH OTPAHUYEHO:

a) HEBO3MOXHOCTBIO KYJIbTUBHPOBAHUS BCEX MATOIT€HHBIX MUKPOOPTraHU3MOB

0) MOTeHLIMATFHON OMACHOCTHIO B pabOTe C MATOI€HHBIMU MUKPOOPTaHU3MaMU U BUPYCAMHU
B) BO3MOKHOCTBIO aTTEHYHPOBAHHBIX IITAMMOB K HCXOJIHOMY BUPYJICHTHOMY IITAMMY
T') BBICOKOW CTOMMOCTBIO IIPOU3BOJICTBA TPAJAULIMOHHBIX BaKIIUH

7. Cy0ObeaeHn4HbIe BAKIIUHBI - 3TO:

a) BaKI[UHBI TPOTUB OJTHOTO BO3OYIUTENS

0) reHeTUYeCKH MOIU(UIIMPOBAHHBIN MATOT€HHBIM MUKPOOPTaHU3M

B) HEMATOT€HHbIE MUKPOOPraHU3MBI C KIOHHUPOBAaHHBIM TE€HOM, KOIUPYIOIIMM aHTUTCHHBIE
JeTepPMUHAHTHI TATOTEHHOTO OpraHu3Ma

8. Hemocrarku cy0beleHHYHbIX BAKIMH:

a) Hu3Kasg 3PPEeKTUBHOCTD

0) BBICOKAsI CTOUMOCTb

B) PHCK U3MeHEeHHs KOHpopMarmu Oenka (AaHTUT€HHBIX CBOMCTB)
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I') COCOOHOCTH MPOSIBIISATH BUPYIEHTHOCTh

9. Ilepopa/ibHble BAKIMHBI, CO3JAHHbIE METO0M /IBOIHOM /1eJIenH, ITO:
a) MEPTBBIC BAKIIMHBI, MPOIIESANINE JBOMHYIO CTEPUITU3ALINIO

0) JKMBbIC BaKI[MHBI Ha OCHOBE MATOTCHHBIX OaKTEpWil C yAaJCHHBIMH M3 reéHOMa 00JacTsiMHu,

OTBCYAKOIIMMU 3a HE3aBUCUMBIC ) KU3HCHHO BAaXXHBIC (bYHKIII/II/I

B) JKMBBIC BaKI[MHBI Ha OCHOBE IMATOTCHHBIX OAaKTEpUi C yJaJCHHBIMH W3 T€HOMa OOJIACTSIMH,

OTBCYAIOIIKUMH 3a BUPYJICHTHOCTD
10. boabmme koauyecrsa UDH nonyuaior us:

a) LIECTUIHEBHBIX OJIHOCIOMHBIX KYJIbTYp KJIETOK KYpUHOTO 3MOpHOHA

0) KyJIIbTUBHPYEMBIX JIEHKOIIMTOB KPOBH UEJIOBEKA, 3apaKECHHBIX OTPE/IEIEHHBIM BHJIOM BUpYycCa

B) T'€HHO-MHXEHEPHBIM IyTEM

11. TpomMGoOIMTHK NPSAMOI0 AelicTBHS, ABJIAOIIUIicA akTuBaTopoMm IIr, n oTHOCSIIMIiCH K

TpoMOonTHKaM 1 mokoJsienus, m.m. = 40000-50000:
A cTpenToknHa3a

b ypokunasa

B crpentonekasa

12. ®dparMeHT aHTHUTEJA, COCTOSINMII W3 ABYX JA0MeHOB H-menu, coeIMHEHHBIX MEKIY

c000i1 1ucyJb(pUIHON CBA3BIO, 0003HAYACTCSH:

A Fc

b Fab

B Fv

13. K AIlr oTHOcsATCS:

A xabukaza

b aktunuze

B cTpenTaza

I' remapun

14. Mexanu3M mNoJy4YeHHMsI TPOJIeKAPCTBA Ha
3aKJII04aeTcs B:

a) UCIIOJIb30BAHUHU JIEKApCTBA B HEAKTUBHOM opme
0) UCTIOJIL30BaHMH JIEKAPCTBA B aKTUBHOU (hopme
B) CBS3BIBAHUU JIEKAPCTBA B EPMEHTOM

T') 3aKJIIOUYEHUU aHTHUTENA B JIMTIOCOMBI

OCHOBC

I[) CBA3bIBAHNHU Q)epMeHTa C MOHOKJIOHAJIbHBIM aHTHUTCJIOM

MOHOKJIOHAJIbHBIX

AHTHUTE]

15. AkTUBanKs J1eKAPCTBEHHOI 0 CPE/ICTBA Y KJIETKH — MUILIEHH MPOUCXOINUT 32 CUeT:

a) BBCIACHUA aKTUBATOPOB CBA3bIBAHUS

6) JIOKAJIbHOI'O ITOBBIICHUS TEMIICPATYPbI BOJIM3H KJIETKU - MUIIIEHN

B) CBA3bIBAHUA (bepMeHTa C MOHOKJIOHaJIbHBIM aHTUTCJIOM

Bapuanr 2

1. MHCYJINH COCTONT H3:

a) 3-X MeNTUIHBIX Lenei

0) 2-X MENTHIHBIX [IETICH

B) 2-X TUCYIb(UTHBIX MOCTUKOB
r) 3-X AUCyNnb()UIHBIX MOCTHKOB

2. IIMTeJbHOCTD AefiCTBHS NPeNnapaToB HHCYJIUHA 3aBHCHUT OT:

a) KOJIMYCCTBAa HOHOB MHCYJIMHA
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0) pa3MepoB KPUCTAILJIOB HHCYJIUHA

B) HAJIM4YMUs aMOP(HOTO WHCYIINHA

I') KOJIMYeCcTBa KOHCEPBAHTA HUTIATWHA U (heHOa

3. MucyanH obpa3yeT cTOiKHE KOMILIEKCHI ¢ HOHAMMU:
a) MarHus

0) uHKa

B) KaJIbIIHSI

I') HaTpus

4. IIponHCY/JIHMH — 3TO 0€JIOK, KOTOPbIH COCTOMT U3:

a) 2-X MOJIEKYJl HUHCYJIUHA

0) 84-X aMHUHOKHUCIIOTHBIX OCTaTKOB

B) MHCYJIMHA U UHCYJIMHONOA0OHBIX OEIKOB

) 4-X MOJIEKYJI UHCYJIHA

5. IIpenmMyuIecTBOM reHHO-HHKEHEPHOT0 HHCYJIUHA SBJIAETCH:
a) BBICOKasi akTUBHOCTD

0) MeHbII1ast AJUIEPTeHHOCTb

B) MEHBIIasi TOKCHYHOCTh

r) 60JbIIIast CTAOUILHOCTH

6. TIlepuox moJyYeHHS BHPYCHBIX BaKIMH OTHOCHTCSI K TNepPUOAY Pa3BUTHSA
OMOTEeXHOJIOTHH:

a) IPIacTepOBCKOMY

0) MmocaenacTepoBCKOMY

B) YIpaBJIIEMOTO OMOCHHTE3a

I') aHTHOUOTHUKOB

J1) HOBOM U HOBEHUIIIEH OMOTEXHOJIOTHHI

7. 1o npoucX0:K1eHNI0 HMMYHOCTHMYJISITOPBI OAPA3Ie/IsSIIOT HA:
a) DK30T'CHHBIC

0) XUMHUYECKUE

B) OMOCHUHTETHYECKHUE

I') 9KCTPaKIUOHHbIE

8. JH/10reHHble MMMYHOCTUMYJIATOPbI CHHTE3UPYIOTCS:
a) KJIETKaMH MUKPOOPTraHHU3MOB

0) C MOMOIIIBIO XUMUYCCKUX PEaKIIHi

B) KJIETKaMU MaKpOOpraHu3Ma

T') IOJIOBBIMH KJIETKaMU

9.ELISA - tBepaoga3ublii UMMYyHO(epMEeHTHBbII aHAJIN3 SABJISETCS :
a) IMMYHOMETPHYECKUM

0) KOHKYPEHTHBIM

B) OBICTPBIM

I') T€TePOr€HHBIM

10. Bapnantsl nocranoBku UDA:

a) IMMYHOMETPHYECKUN

0) , KOHKYPEHTHBIH

B) JTFOMUHHCIICHTHBIH

T') paAMOUMMYHHBIH
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1) prroopeceHTHBIN

depmenra

11. MoHOK/IOHA/IbHbIE AHTUTEJIA MOJIY4Yal0T B MPOU3BO/ICTBE:

a) hpaKIMOHMPOBAHUEM AaHTUTEI OpraHU3Ma

0) dbpakmoHapoBaHHEeM JTUM (DOITUTOB

B) 10 TUOPUIOMHOM TEXHOJIOTHH

') OYUCTKON aHTUTEN MeToI0M ad(HUHHON XpomaTorpapuu

1) XUMUKO-(EPMEHTATUBHBIM CHHTE30M

12. Jlasi npoOMBINUIEHHOTO TOJY4YeHUS ACKOPOMHOBOI KHCJIOTHI NPUMEHSAIOT METO/
Peiixmreiina. CorjiacHO JaHHOMY MeTO/y, MPOIECC COCTOUT U3 6 cTaaunii, 01HA U3 KOTOPBIX
siBJIsieTcsl OMOTEeXHOJIOTHYeCKO¥:

a) mnonyuenue D-copbuta u3 D-TIIOKO3bI METOJOM KAaTaJMUTUYECKOTO BOCCTAHOBIICHUS
BOJIOPOJIOM

0) nmomydenueM L-cop0o3b1 n3 —copOuTa METOIOM TITyOMHHOTO a3pOOHOTO OKUCIICHUS

B) MOJTy4eHHE AUaneToH-L-cop0o3b1 n3 L-copOo3bl myTem ee areTOHUPOBAHUS

T') MOJIydeHHE THApaTa TUaleTOH-2-KeTo-L-TyToHOBOW KHCIOTHI ITyTEM OKHCIICHHSI TUareToH-L-
copO03bI

13. BruoTeXHOJI0rHYeCKHi Mpouece noJy4YeHust aCKOPOMHOBOM KMCJIOThHI MOKET BKJIKOYATD:
a) KyJbTHBUPOBaHUE TpaHCPOPMUPOBAHHBIX KiieTok Erwiniaherbicola

0) MUKpOOHOJIOTHUECKOE PACIICTNIEHUE 1IEIUTIOJIO3bI

B) COBMECTHOEC KyJIbTHBHpOBaHKe MUKpoopranuzMos Corinebacterium u Erwiniaherbiicola

I)  TOCIeIOBaTeIbHOE  KYJIbTHBHPOBaHHE  MHKpoopranusmoB  Corinebacterium  wu
Erwiniaherbiicola

14. AMMHOKHCJIOTBI B CBeTe OMOTEXHOJIOTHYECKOr0 NMpouecca sBJISKTCH:

a) IEpBUYHBIMA META0O0IUTAMH

0) BTOpUYHBIMH METa0OITMTAMHU

B) BUTAMUHAMU

T') BHEKJICTOUYHBIMH IIEJICBBIMU ITPOTYKTAMH

15. Ilepuoay pa3BuTHsi OMOTEXHOJOTMH IO NPOU3BOJACTBY BUTAMHHOB COOTBETCTBYET
MepPUO/I Pa3BUTHS:

a) I0TaCTePOBCKHIA

0) MmocaenacTepOBCKUI

B) aHTUOMOTHKOB

') HOBOW W HOBEHUIIICH OMOTEXHOJIOTUH

1) yIpaBisieMoro OMOCHHTE3a

Bapuant 3

1. MoJseky/a MHCYJMHA CBUHEHl OTJIMYAETCS OT MOJIEKYJIbI YeJ0BEYEeCKOro HMHCYJIHHA
cleIYIIUMHI NapaMeTPaMu:

a) TpeMsi aMHHOKHCIIOTaMU

0) 0JTHOM aMHUHOKHUCIIOTOM

B) HATUYUEM JUCYIb(UIHBIX MOCTUKOB

I') KOJTUYECTBOM TMOJHUIETTUIHBIX 1IeTIeH

2. MeToa moJiyuyeHus reHa HHCY/IUHA:

a) XMMHUKO-(epMEHTaTUBHBIN

0) depmenTatuBHbIN Ha ocHoBe MPHK
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B) BBIJICJICHHE U3 TEHOMA PECTPUKTA30M

') XUMHUYECKHI

3. AKTHBHOCTb CYOCTAHIMM MHCYJIMHA ONPeIe/IsIoT:
a) Ha JIOISX-100pOBOJIBIIAX

0) Ha KPOJUKax

B) Ha MbIIIaxX

I') Ha KOIIKax

4. UHCYyJIMH CTAHAAPTHU3YIOT 1O0:

a) MOJIEKYJISIPHOM Macce

0) rUnorIuKeMuueckomy 3 hexry

B) TIOBBIIIICHHUIO aPTEPHATBHOTO JIaBICHUS

I') TUIEPIIINKEMUUYECKOMY 3P PEKTyY

5. MOHOKOMIIOHEHTHBIH HHCYJIMH M0JYYal0T METOI0M:
a) reib-xpomaTtorpaduu

0) NOHOOOMEHHO XpoMaTorpaguu

B) rusipooOHOI XpomaTorpaduu

r) apunHOi Xpomarorpaduu

6. Bakuunbl GopMUPYIOT MMMYHHTET:

a) TTaCCUBHBIN

0) aKTUBHBII

B) OBICTpBIi

') MEIJICHHBIN

7. llpeumymectea UPA nepen meroqom PUA:

a) MEHBIIIasi CTOMMOCTh aHAJIN3a

0) JIErKOCTh OCBOCHHS TIEPCOHATIOM

B) OTCYTCTBHE PaIMOAKTUBHBIX HU30TOIMOB

') BO3MOKHOCTh BU3YaJIbHOM OLIEHKU pe3yibTara

8. «CenaBuw) - aHAJIU3 PUMEHUM K:

a) MOJIMKJIOHAIBHBIM UMMYHOTJIO0YTMHAM

0) MOHOKJIOHAJILHBIM aHTUTEJIaM

B) MOJIM- U MOHOKJIOHAJIbHBIM aHTUTEIaM

I') aMUHOKHUCIIOTaM

9. B kauectBe MmapkepaB Tecre UPA ycranoBeHns pakra 6epeMeHHOCTH MCIIO0JIb3YIOT:
a) on-125

0) TpuTHi

B) MEPOKCUIA3Y

T') TAJIaKTO3U a3y

10. I'omorennbiit UM A ocHOBaH Ha:

a) pa3/ieJIeHnH KOMIIOHEHTOB I0CIIE TPOBEICHUS PEAKIIUN
0) N3MEHEHNHU aKTUBHOCTH (PepMEHTA B IPOLiecce peaKiiu
B) ajicopOumu pepMeHTa Ha HOCUTEIIe

I') IOJIaBJIEHUH (epMeHTa

11. B 0MOTEeXHOJOrHYeCKOM TNPOM3BOACTBE HUKOTHHOBON KHMCJI0THI (BUTammHa PP) B
kavecTBe npoayuenta HAJl ucnoan3yror:

a) E. coli
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0) OeTa-aJlaHWH M KaJIMs ITaHTOHAT

B) IIEKAPCKUE JIPOKIKHU

I') Kpaxmai

12. JIpoxku-caxapoMuieTbl KYyJIbTHBHPYIOT B a3pPOOHBIX YCJOBHSIX NPH HU30bITKE
YyIJE€BOJAOB B MNHUTATEJIbHOH cpele, CHHKEHHOM KOJHMYECTBEe a30Ta M ONTHMAJILHOM
COJlep:KAHUM KM CJIOPOAA sl OJTyYeHUsT:

a) cpazy KpucTaummueckoro Butamuna D>

0) pabodraBuHa

B) aCKOpOMHOBOM KHCIIOTBI

I) mpoBuTHaMuHa D2

13. Kumeunas najiouka E. Coli ssByisiercsi poayueHToM 1151

a) BUTAaMMHOB B12 1 acKOpOMHOBOM KUCIIOTHI

0) ButamMuHa B12 1 yOUXUHOHOB

B) BUTaMuHa B12 1 TaHTOTEHOBON KHUCIIOTHI

r) BuramuHa Bi2 v BuTramuna D

14. TlepcnekTHBHO HCNOJIb30BaHME B KauyecTBe mpoayleHTta rpudoos paga Candida
pacTymmx Ha YrieBoaHbIX cperax, Candidamaltose, nmpu KyJbTHBANMH KOTOPBIX
NMOJIyYeHHs JTUNNAHAS PpaKuusi HA3bIBAETCSH KMHKPOOHBIH KUP» JJIsl TOJTYyYeHHS:

a) BUTAaMUHOB B12 11 acKOpOMHOBOM KHCIIOTHI

6) ButamMuHa B12 1 yOUXUHOHOB

B) OProcTepHHA U MAHTOTEHOBON KHUCIIOTHI

I') YOWXMHOHOB U BUTamMuHa D»

15. Buramun PP, ero npoayuent HA/[ B 0MOTEeXHOJIOTMYKOM MPOU3BOIACTBE:

a) TIEKapCKUE JIPOXKIKU

0) E. coli

B) OeTa-ajaHMH U KaJlusl MTaHTOHAT

') Kpaxmal

JIMTEPATYPA JUIA ITOATOTOBKU K 3AHATHUIO ITPEITOJABATEJISAM:

OcHoBHas:

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

2. @apmareBTHYeCKass OHOTEXHOJOTHS: Y4eOHOE MocoOMe Ui CTYACHTOB BBICHIMX Y.
3aBegeHuit Ilpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony @enukc Tomck HznmatensctBo HTJI Cubupckuii ['ocymapcTBeHHBIN MeTUIIUHCKUN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHUECKas OMOTEXHOJOTHUSA: PYK. K MPaKT. 3aHATHIM: yueO. mocobue / C.H. Opexos ;
nox pea. B.A. BeikoBa, A.B. katnunackoro. — m.: [D0TAP-Menua, 2009. — C. 123-142.
4.DapmarneBTHUECKass OMOTEXHOJIOTHSA: PYKOBOJICTBO K MPAKTHUECKUM 3aHATHAM: y4eb. mocodue
/. 2-e u3n., nepepab. u gon. C.H. OpexoB M.: 'DOTAP- Menaua, 2015. — 432 c.
JlomonHUTEbHAS:

5. TepMHHOIOTHYECKUH CIOBAPH MO OUOTEXHOJIOTUN

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

7. Mukpo6uoIiorusi, BAPYCOJIOTUS 1 UMMYHOJIOTHS: pYK. K J1a0. 3aHATHsAM: yuel. mocobue / B.C.
CoOoiiuakoBa; — M. : IDOTAP-Menma, 2012. — 320 c.

62



3ansaTue Ne 12.
TEMA 3AHATUSA: «AnaTndnoruxu. O0mas xapakrepucruka. Oomas cxema noyueHust
AHTHOMOTHKOBY.

YUEBHASA HEJb 3AHATHUS: cryneHTsl JOMKHBI H3YYUTh OCHOBBI OHMOTEXHOJIOTUU
AHTUOMOTHKOB, OOIIYIO TEXHOJIOTHYECKYIO CXEMY, MEXaHU3MbI ACHCTBUS aHTUOUOTHUKOB.

3HAYUMOCTb:antubuotnkn — 310 ocobas rpynna JIC, oOnagaromux BBICOKOU
(bM3HOJIOTMYECKON aKTHBHOCTBIO B OTHOIICHUHW OIPEICIICHHBIX T'PYNI MHUKPOOPTaHU3MOB U
3JI0KAQYE€CTBEHHBIX oOmyxoJyieh. OJHUM U3 OCHOBHBIX CIOCOOOB TOJYYEHHS AaHTHUOMOTHUKOB
SIBJISICTCS OWOTEXHOJIOTHYECKHI METOJ, COCTOSIIUNA M3 OOJIBIIOTO YHCIA TEXHOJOTHYECKHX
cTaguii. 3HaHHUs, CBSI3aHHLIE C OCOOEHHOCTSIMHM TEXHOJIOTMM aHTHUOMOTHKOB HEOOXOIUMBI
OyayleMy CreruagIucTy sl OCYIIECTBICHUS MMPAKTUYECKON e TETHHOCTH.

NPOAOJIKUTEJIIBHOCTD 3AHATUS (B akanemuueckux yacax) — 4.
MECTO INPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpIyc.

IIJTAH IMTPOBEJIEHU S 3AHATUSA U BIOKET YYEBHOI'O BPEMEHMU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
. TecToBBIIl KOHTPOJIL BXOAHOTO YPOBHSI3HAHUS 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyallMOHHOM 3a7aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nuckyccusi, CaMOCTOSITEILHOE PEIICHUE CUTYAallMOHHOM 3a/1auu 65 MUH.
. TecToBBII KOHTPOJIb UCXOTHOTO YPOBHSI3HAHUA 15 MUH.

~N N LD WD

. HO,Z[BGI[GHI/IC HUTOI'OB 3aHATHS, 3aJaHHUEC K CIICAYIOIIEMY 3aHATHUIO 5 MUH.

METOAUYECKHUE YKA3AHUSA K TIPOBEJAEHUIO 3AHATUS:
KoHTpoJibHBIE BOIIPOCHI:

1. O6mue noustus 06 anTubHoTHKaX (a/0). A/O6 KaK BTOpUYHBIE METAOOIUTHI.

2. Tumbl cBsI3eil MKy MUKPOOHOJIOTUYECKUMHU COOOIIECTBAMH.

3. OcHOBHBIE ATAlbl Pa3BUTH MPOU3BOJICTBA a/0.

4. TIpuuuHbl OBICTPOTO pocTa yncia a/o.

5. B 4em 3akmrouaetcs cienupuaHOCTh a/0.

6. Knaccudukanuu a/6. Mexanu3msl 6nocunTesa a/o.

7. buorexnosoruss a/6. Cxema mpousBoactBa a/6 mo H.E. EropoBy. ®a3el mporecca

dbepmenTanuu a/6.

8. MeTo bl BEIIEIIEHNS U OUUCTKH a/0.

9. MexaHnu3msbl JeicTBus a/0.

TECTOBBIE 3AJTAHUS JIJI1 BXOJHOT'O KOHTPOJISA 3HAHUM:
1. AHTHOMOTHKY ABJISIKOTCH:
A) nepBUYHBIMU META00IUTAMU
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b) BropuunbiMu MeTabonuTaMu

2. [Ipouecchl He XapaKkTepHbIe A5 Tponodasbl cTaguu OMocuHTe3a a/6:

A) UHTEHCHUBHOE HAKOIUIEHHE OMOMACCHhI MPOIyIIEHTA

b) unreHncuBHOE HaKoIUIEHUE a/0

B) uHTEHCHBHOE MOTJIOMICHNE KUCIOPOIa

3. [Ipouecchl xapakTepHbIe A5 HAHO(DA3BI CTaANN OMOCUHTe3a a/0:

A) UHTEHCHUBHOE HAKOTUIEHHE OMOMACCHI MPOAYIICHTA

b) uarencuBHOE HaKOIUIEHUE a/0

B) uHTEHCHBHOE MOTJIOMICHNE KUCIOPOIa

4. leap cTaguu npeaBapuTeJbHOIl 00padOTKU KYJIbTYPAJbHON KUAKOCTH B IPOU3BOICTBE
AHTHOMOTHUKOB:

A) 0cBOOOIUTH KYIbTYPaIbHYIO )KMJIKOCTh OT KHCIOPOJIa

b) ocBOOOINTE KyIBTYpanbHYIO KUAKOCTH OT MPOTYLIEHTA

B) 0cB00OAUTE KYNBTYpAIBHYIO JKUAKOCTH OT OKUCIIUTENEH

I') 0cBOOOUTE KYTBTYTAPIBHYIO KUAKOCTH OT a30THCTBIX COSANHEHHN

5. ABTO.1M3 MHUIIe/ NS TIPOAYIEHTA B Mpolecce OMOCMHTE3a AHTHOMOTHKOB XapaKTepeH s
cTaum:

A) tponodassl

b) nnnodasst

6. boTEeXHO0JI0TUA ABJIAETCH HAYAJIbHBIM 3TANOM B IpoLecce MPOU3BOACTBA:

a) TIOJTyCUHTETHYECKUX aHTHOWOTHKOB

0) nmaHokoOasaMuHa

B) OCH3WIMIEHUIIWJUTHA

T') KACJIOTHI aCKOPOUHOBOM

7. BuoTexHOoJI0T U SIBJIsIETCS 3aKJI0YUTEIbHBIM 3TANOM B Mpoliecce MPOU3BOICTBA:
a) MOJYCUHTETUYECKUX aHTUOMOTHUKOB

0) aMHHOKHUCIIOT XUMHUKO-(hepMEHTaTUBHBIM METO0OM

B) KHCJIOTHI aCKOPOUHOBO

I') peKOMOMHAHTHOTO WHCYJIMHA

8. B pazBuTnu OMOTEXHOJIOTMH NEPHO] AHTUOMOTHKOB IPOXOIMJI:

a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

9. IlpakTuHuyeckoe 3HAYeHHMEe TMOJYCHHTETHYECKOI0 AMHHOIJIMKO3HIAa AMHKAIMHA
00yCJI0BJICHO:

a) aKTUBHOCTBIO IIPOTHB aHA3POOHBIX AaTOT€HOB

0) oTCyTCTBHEM HE(POTOKCUUHOCTHU

B) YCTOMYMBOCTHIO K 3allUTHBIM (epMeHTaM Yy OaKTepHii, WHAKTUBHUPYIOUIUM JIpYyTHE
AMUHOTJIMKO3HIbI

') aKTUBHBIM BBIJICTICHHEM U3 KIETKH

10. 3ammTa NPpOAYHEHTOB AMUHOIJINKO3H/I0B OT COOCTBEHHOI0 AHTHOUOTHKA:

a) HU3KOE CPOJICTBO pUOOCOM

0) BpeMeHHas (pepMeHTaTUBHAS MHAKTHBALIUS

B) KOMIapTMEHTAIUS
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I') YTOJILIEHNE KIETOYHON CTEHKU
PA3EOP CUTYAIIUOHHOM 3AJTAYH HA 3AHSTUN.
3agaya. B Hacrosiee Bpems CYIIECTBYET MEXIyHapoJHas IPOrpaMMa CUCTEMBI IIOHUCKA U
oTOOpa AaHTUMHKPOOHBIX AareHTOB, TOJABIIAIONIMX pPa3MHOXKEHHE IaTOreHAa TOJBKO B
WHOUIMPOBAHHOM OpraHu3Me, T.€. CHUCTEMa, TO3BOJIAIONIAs KIOHHUPOBATh T'€HBI, KOTOPHIE HE
HKCTIPECCUPYIOTCSI B UICKYCCTBEHHBIX YCIOBUSX (in Vitro).
JlaHHas cuctema MoJpa3yMeBaeT UCIOIb30BaHUE ONPEEIEHHBIX METOJ0B, PEAKTUBOB (HAOOPbI
JUIS KIIOHUPOBAHUS, PECTPUKTA3bl), TECT-00BEKTOB U PEIIAET TaKUe 3aJauu, KaK:

» Boeigenenue u ounctka JJHK (amexkrpodopes);

» KyJIbTUBHPOBAaHUE MATOTEHOB, HarpumMep, Salmonella typhimurium;

» CO3/aHHe BEKTOpa Ha OCHOBE IUIA3MUJbI, HECyled OecpOMOTOPHBIE T'€HBI

XJI0paM(peHUKOI-alleTUILETUIITPaHC(epasbl U JaKTO3HOTO OTIEPOHa;

» 3apakeHue Ja00paTOPHBIX )KUBOTHBIX (MBIIIN);

» BBICEB ATOTCHOB M3 KUBOTHBIX OOBEKTOB.
Pacnionoxxure nociaenoBaTeNbHO 3Talbl JAHHONW CUCTEMbI CKPUHUHIA aHTUMUKPOOHBIX areHTOB,
YUUTHIBasi IPUMEHEHHE!

» TEHHO-WH)XCHEPHBIX METO/IOB IPH MOJyICHUH Habopa pa3IMyHbIX TUTa3MH/T;

» Habopa pa3nmn4yHbX mTamMMmoB E. coli ¢ pa3HBIMU YacTsIMU TeHOMa CaJTbMOHEILTH;

» WHAWKAaTOPHOMU Cpebl Uit 0TOOpa HYKHBIX KOJTOHUH.
[IpokoMMeHTUpYIiTE pe3yNlbTaThl U BO3MOKHOCTH MPUMEHEHUs JaHHOW CHCTEMBbI MPH MOUCKE
aHTUMUKPOOHBIX areHTOB, UCNOJIb3yeMbIX B kKauecTBe JIC.

CAMOCTOSTEJIBHASA PABOTA. PEHIEHUE CUTYAIITMOHHOM 3ATAYM.

3agaya. OgHa U3 MHOEKIMOHHBIX KIMHUK 3aKyluia MapTHUU MEHULIWUIMHA U CTPENTOMUIIMHA.
UYepes HEKOTOPOE BpeMs B alTeKy MPUILIN MPEACTABUTENHN KIMHUKHU C Kallo00il Ha OTCYTCTBUE
TepaneBTHuecKoro 3¢pdexra mouru y Bcex 00JpHBIX KIMHUKU. [locie mpoBepku B naboparopuu
ObUIO YCTaHOBJIGHO, 4YTO IMpernapaThl He (aabCUUIMPOBAHbBI U COOTBETCTBYIOT KaueCTBY
CTaHAAPTHOW MPOJYKLIHH.

[Ipoananu3upyiTe JAHHYIO CUTYALMIO C TOUYKH 3PEHUS:

» BO3MOXHBIX MEXaHHU3MOB aHTHOMOTHKOPE3MCTEHTHOCTH Y MHKPOOPTaHHU3MOB U
TeHEeTUYECKUX  aCleKTOB  SIBIIEHUS  «WMH(MEKIIMOHHON  pPE3UCTEHTHOCTW»  WIIU
«TOCTIUTANBHON WH(DEKIIUNY;

» BO3MOXHBIX MeXaHW3MOB wuHAyKnuu [-imakrama3 (PBPs-2 u  PBPs-3) u  wux
WHTUOUPOBAHUS;

» paspelieHus JaHHOW CUTYaI[|H.

TECTOBBIE 3ATAHUS JJISI UCXOAAIIETO KOHTPOJISA 3HAHUA:

1. IledanocnopuH 4YeTBEPTOr0 MNOKOJCHHUS, YCTOMYMBBIN K Oera-jakrama3zam
TPaMIIOJIOKUTEIbHBIX OaKTepHii:

a) ueda3osmH

0) nedrprakcox

B) Hiedenum

T') LETIPOJIEKC

2. IleHMIMIIIMHA32 HCIIOJIB3YeTCS MPH:
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a) MPOBEPKE 3aBOJCKUX CEPUM MEHULIJUIMHA HA CTEPUIIBHOCTD

0) orerke 3(pPEeKTUBHOCTH MEHUIIMILTUHOBBIX CTPYKTYP MPOTUB PE3UCTEHTHBIX OaKTepuid
B) MOJyYSHUH TMOTYCUHTETUYECKUX MMCHUIIUIUTMHOB

I') CHSTUM AJUICPTHYSCKUX PEaKIi Ha MEHUIIIHH

3. CBoiicTBO 0eTa-JIaKTaMOB, U3-32 KOTOPOIro HX cjieayeT, coraacno GMP, napabdarbiBaTh
B OT/IeJIbHBIX MOMEIEHUSIX:

a) 001as TOKCHYHOCTh

0) XpoHUYECKast TOKCUIHOCTh

B) SMOPHUOTOKCUYHOCTh

T') aJJIEPreHHOCTh

4. DBuocHHTEe3 AHTHOMOTHKOB, HCHOJb3yeMbIX KaK JIEKAPCTBEHHBbIi  BelIecTBa,
YCHJIMBAETCSl M HACTYNaeT PaHbllle HA cpeaax:

a) 6oraThIX UCTOUHUKAMU a30Ta

0) GoraTbIXx HCTOUHHKAMH yIJIepo/ia

B) Oorateix uctouHukamu ocdopa

) OETHBIX MUTATETLHBIMHU BEIIECTBAMHU

5. C ToukH 3peHHust OMOTEXHOJIOTUM AHTHOUOTHKHM SIBJISIIOTCS:

a) IEPBUYHBIMHA META00TUTaMH

0) aMHHOKHUCIIOTAMH

B) (hepmeHTaMHU

') BTOPUYHBIMH METa00IUTaMU

6. Kakas nenb He nmpeciieqyercs Npu nepeMellIMBaHUM Cpeibl B peaKkTope:

A) ynaneHue ¢ MOBEpXHOCTH KJIETOK MPOAYKTOB OOMEHa U JTU3KCca KIETOK

b) pacnibuienne Bo3ayxa, BRIXOASIIETO U3 OapOoTepa

B) paBHOMepHOE pacnipesiesieHle MUTATEIbHBIX BEIECTB

I') otnenenue KynbTypalibHON Cpelibl OT MPOAYLIEHTA

7. Ilpu OMOCHHTE3€e KAKOI0 AHTUOMOTHUKA HEO00X0IUM MCTOYHHUK XJI0pa:

A) aMIIUIWIIHHA

Bb)crpentomuniuna

B) neBomunieTnna

I') rpamuniuauna C.

8. TOKCMYHOCTDb MJI0X0 OYUIIIEHHBIX MPENapaToB CTPENTOMUIIUHA CBS3aHA:

A) ¢ HanM4KeM B IpenapaTax T’HCTaMUHOTIOJOOHBIX BEILIECTB

b) ¢ oOpa3oBaHreM TOKCHYHBIX BEUIECTB U3 CTPENTOMHUHUIIHA

B) ¢ noBbIIIIEHHOH CKOPOCTHIO MPOHUKHOBEHUS CTPENITOMHUIIMHA B TKAHU OpraHu3Ma
I') ¢ moHMWXKEHHO! CKOPOCTHIO MPOHUKHOBEHHSI CTPENITOMHUIIMHA B TKaHW OpPraHu3Ma M, TaKUM
00pa3oM, MOBBIIIEHHBIM €r0 COJIEpP>KaHuEM B KPOBHU.

JMUTEPATYPA JJIs1 TIOAI'OTOBKHA K 3AHATUIO ITPEINIOJIABATEJISIM:
OcHoBHAaA:
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1. buorexunonorus. }0.0. Cazpixun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmareBTUYECKass OMOTEXHOJOTHSA: Y4eOHOE MOCOOMe Ui CTYACHTOB BBICIIUX Y.
3aBenenuit Ilpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony @enukc Tomck WMznarensctBo HTJI Cubupckuii I'ocymapcTBEeHHBIM MeTUIUHCKUN
VYuusepcurer, 2006. — 251 c.

3. dapmareBTHYECKass OMOTEXHOJIOTHS: PYK. K MPaKT. 3aHATHAIM: yue0. mocobue / C.H. Opexos ;
nox pen. B.A. brikoBa, A.B. karnuackoro. — m.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarieBTHUECKasi OMOTEXHOJIOTHS: PYKOBOJICTBO K MPAKTHUYECKUM 3aHATHAM: y4e0. mocodue
/. 2-e w3n., nepepad. u gon. C.H. Opexo M.: [DOTAP- Menua, 2015. — 432 c.
JomonHuTenbHas:

5. TepMHUHOIOTMYECKUI CIOBAph 10 OMOTEXHOJIOTUN

6. buonorus: yae6.mocooue / I'.T". YeOwrmies ; — M. : [DOTAP-Menua, 2010. — 416 c.

7. Mukpo6uoiorusi, BApycoJIOTHsI U UMMYHOJIOTHS: PYK. K J1a0. 3aHATUsAM: yueb. mocodue / B.C.
CooryakoBa; — M. : I'D0TAP-Meauna, 2012. — 320 c.

8. MukpoOuonorus: ydeOHUK ISl CTyIeHTOB (apmaneBTndeckux BY308 / A.A. BopoObeB u
ap.; — M.: «Menmuiunay, 2003. — 336 c.
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3anaTue Ne 13.
TEMA 3AHSTUS: KAHTHOHOTHKH: YaCTHAS TEXHOJOTHMS AaHTHOHOTHKOB).

YUEBHASA HEJb 3AHATUSA: cryneHTsl AODKHBI HM3YYUTh YAacTHYIO OMOTEXHOJIOTHIO
AHTUOMOTHKOB: MEHUIMJUIMHOB, CTPENTOMHUIIMHOB U ap. JIII, HOMeHKIaTypy aHTHOHOTHKOB.

3HAUYUMOCTb:uyactHas OHOTEXHOJIOTUS AHTUOMOTHUKOB SBJISIETCS TOHKHM  acleKTOM
(apmaleBTUUECKON OMOTEXHOJIOTUU. DTO OUYEHb CIOKHBIM MHOTOTPAaHHBIN MPOIECC, UMEIOIIHIA
00JbIIOE KOJMYECTBO SK30T€HHBIX U SHIOTEHHBIX  (PAKTOPOB, BIMSIONIMX Ha IIPOLECC
MOJIyYeHUsT W  KayecTBO AaHTUOMOTHUKOB. bynymwmii crnenuanuct  JOJDKEH — XOPOIIO
OpUEHTHPOBAThCA M MPOBOJUTH CPABHUTENbHBIM aHAIM3 Pa3IMYHBIX METOJIOB IOIYYECHHUS
AHTUOMOTHKOB Pa3HbIX IPYIIIL.

NPOAOJIKUTEJIIBHOCTD 3AHATUS (B akanemuueckux yacax) — 4.
MECTO INPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpIyc.

IIJTAH IMTPOBEJIEHU S 3AHATUSA U BIOKET YYEBHOI'O BPEMEHMU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
2. TecToBbI KOHTPOJIb BXOJJHOTO YPOBHA3HAHUS 15 MUH.
3. Onpoc, nucKyccus, pa3doop CUTYallMOHHOM 3a/1a4uM Ha 3aHSATHU 65 MUH.
4. IlepepniB 10 muH.
5. Onpoc, IucKyccusi, CaMOCTOSITEILHOE PEIICHUE CUTYAllUOHHOM 3a/1auu 65 MUH.
6. TecToBbIN KOHTPOJIb UCXOTHOTO YPOBHS3HAHUS 15 MUH.
7. [logBeieHue UTOTOB 3aHATHS, 3aJJaHHE K CIEAYIOUIEMY 3aHATHUIO 5 MUH.

METOANYECKHUE YKA3ZAHUSA K IPOBEJIEHUIO 3AHATHUS:
KoHTposbpHbIe BOIPOCHL:

1. AHTUOMOTHUKOPE3UCTEHTHOCTb.

2. Iyt 60pb0BI ¢ aHTHOMOTHKOPE3UCTEHTHOCTHIO.

3. Tlonck HOBBIX IPUPOIHBIX a/0.

4. BHOTEXHONOTHs AHTUOMOTHUKOB.

5. YacTHas TexHOJOTUS a/0: MEeHUUMIUTUHBI U 11e(aoCIOPUHBL

TTECTOBBIE 3ATAHUA JJIS1 BXOJHOI'O YKOHPOJIA 3HAHUM.

Buvibepume npasunvhvie omeenboi.

B npounsBoacTBe a/0 npu KyJbTHBMPOBAHMY MHUKPOOPTraHNU3MOB HCII0JIb3yeTCs:

A) MOBEPXHOCTHOE KYJIbTUBUPOBAHUE

b) rmyOuHHOE Ky/IbTUBUPOBAHHE

2. B npomsBoacrBe a/60 mpH KYJbTHBHPOBAHMHM MHMKPOOPIraHM3MOB HCIHOJIb3YIOTCH
NUTATEJIbHbIE CPebl:

A) TBepbIe
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b) xunkue

B) razoo06pasubie

3. Kakas neJib He npecJjeayercs NpH nepeMelIiBaHUM CPeAbl B peakTope:
A) ynaneHue ¢ moBepXHOCTH KJIETOK POAYKTOB OOMEHA | JIN3UCa KIETOK

b) pacnibuienne Bo3ayxa, BRIXOASIIETO U3 OapOoTepa

B) paBHOMepHOE pacripeiesieHre MUTATEIbHBIX BEIIECTB

I') oTpenenue KyabTypaibHOM Cpelbl OT MPOIYIICHTA

4. Ilpu 6MocuHTE3€e KAKOTr0 AHTHOMOTHKA HEOOX0AUM UCTOYHHK XJI0pa:

A) aMnuuuUIMHA

Bb)crpentomununa

B) neBomunietnna

I') rpamunmauna C.

5. TokcHYHOCTH MJIOXO OYMILEHHBIX MPENAPaTOB CTPENTOMMIMHA CBSA3aHA:
A) ¢ HaM4YKEM B TIpenapaTax ruCTaMUHOIIOA00HBIX BEIIECTB

b) ¢ 06pazoBaHmEM TOKCUYHBIX BEUIECTB U3 CTPENITOMHUUIIHA

B) ¢ moBbITIIeHHOH CKOPOCTHIO TPOHUKHOBEHUS CTPENTOMHUITMHA B TKAHU OpPraHu3Ma

F) C TIOHIDKCHHOM CKOPOCTHIO IMMPOHUKHOBCHUA CTPCITOMHIMHA B TKAHHW OpraHu3Ma MU, TaKUM

00pa3oM, MOBBIIEHHBIM €r0 COJIEp>KaHuEM B KPOBH.

6. OT coOCTBEHHOro AaHTHOMOTHMKA NPOAYUEHTbl AMHUHOIVIMKO3HAOB 3alUIIAITCA C

NOMOLIBIO:
a) HU3KOTO CPOJCTBA prHOOCOM

0) BpeMeHHas1 hepMEHTATUBHASI HHAKTUBAIIHS

B) KOMITAPTMEHTAIIHS

I') YTOJIILIEHNE KIETOYHON CTEHKU

7. UTo Takoe aKTMBHOE BblJleJIeHHEe AaHTHOMOTHKA U3 0AKTEePUAIBLHOM KJIETKH — 3TO:
a) SKpaHUPOBAHKHE PUOOCOMBI

0) aduroxc

B) CHIDKEHHE IPOHUIIAEMOCTH BHEIIHUX KJIETOUYHBIX CTPYKTYP

') pEMUCCHSI

8. Mecramu ecTeCTBEHHOT0 OOMTAHUS MPOAYLEHTOB AHTUOMOTHKOB:
a) oYBa

0) BO3IyX

B) JIEPEBBS

T') IPOTOYHAs BOJIA

9. Ili1ecHeBbIe TPUOBI KAK MPOAYUEHTbl AHTHOMOTHKOB:

a) OJHOKJIETOUHBIEC SYKAPUOTHI

0) MHOTOKJIETOYHBIE DYKapHUOTHI

B) OJIHOKJIETOYHbBIE MPOKAPHOTHI

') MHOTOKJIETOYHBIE TTPOKAPHOTHI

10. KineToyHasi cTeHKa AKTHHOMHIIETOB COCTOMT M3:

a) XUTHHA

0) menTUaAOTINKaHA

B) JIMIIOOTLTMCAXaPHIOB

T') TUTONPOTEUHOB

11. AkTHHOMMIIETHI NPOAYUUPYIOT:
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a) CTPENTOMULIUHBI

0) BUTAMUHBI

B) aMUHOKHCJIOTBI

r) hepMeHTHI

12. OnTuMajibHasi TeMnepaTypa 1Jisi CHHTe3a aHTUOMOTHKOB:
a) Beime 30° C

0) 24-29° C

B) 15-18°C

r) 18-22°C

13. UHTeHcUBHOMY OMOCHHTE3Y AHTHOMOTHKOB CIIOCOOCTBYeET:
a) yMEHbILIEHHE B TUTATEJILHOM cpesie UCTOUHUKOB Yrieposa

0) yBelIMYeHHE B MUTATEIbHON Cpeie ICTOYHHUKOB a30Ta

B) YBEJIMYECHUE B MUTATEIILHOMN Cpe/ie IIIIOKO3bI

I') YBEJIMYEHHUE B MIUTATEIbHON Cpelie HCTOUHUKOB (hocdopa

14. Ilo6o4nbIe 3¢ (PeKTHI AHTHOMOTHKOTEPATINHN:

a) TucOaKkTepros

6) OPBU

B) MEPETIOMBI

') aBBUTaMHUHO3

15. MuieHsp /151 aHTHOAKTePUAIbHBIX BellleCTB B MUKPOOHOMH KjIeTKe MHAYe HA3bIBAIOT:
a) Taprer

0) mpomMoTOp

B) CaiiT

T') K30H

Pa300p cuTyaniuoHHOM 3a1a4M HA 3AHATHH.

B mpornecce OnocuHTE3a aHTHOMOTHKA W3 T'PYIIBI aMHHOTJIMKO3HMOB NPH KYJIbTHBHPOBAHUU
MPOJIyIIEHTa COCTAaB IUTATEILHOW Cpelbl BKIIOYAT COCBYIO MYKY, KYKYpPY3HBIH 3KCTPaKT,
MOBBIIIAONINN dPPEKTUBHOCTh (epMEHTAIMU U coju. [logada ra3oBOro moTtoka, UCTOYHHKH
docdaToB M a30Ta COOTBETCTBOBAIM TpeOoBaHWsAM. [Ipu m00aBiIeHHH B Cpely HEKOTOPOTO
KOJIMYECTBA III0KO3bI OMOCHHTE3 OBbLI 0CJIa0JIeH.

1. B pe3ynbrate 4ero no0aBlieHHE B Cpely TIIHOKO3bI CHH3HIO Y(PQPEKTHUBHOCTh OMOCHHTE3a
anTuOnoTHKa? Kakoe Ha3BaHHE HOCUT JAaHHBIH dPPEKT, ero CYIHOCTh?

2. Kakume oOmue 3aKOHOMEPHOCTH HEOOXOIMMO YUYUTHIBATH MPH KYJIbTHBHPOBAHHUU
OOJIBIIMHCTBA MPOIYIIEHTOB BTOPUYHBIX META00JIUTOB?

3. Kakue yrineBoiopo bl HanboJiee 0aronpusTHbI 11l OMOCHHTE3a aHTHOMOTUKOB?

CamocrosiTesbHast padora. Pemenne cuTyallMmOHHOM 3a1a4H.

3agauya 1. OrmpenenuTte JEKapCTBEHHYIO CYOCTaHLMIO IO OIMCAHUIO TEXHOJIOTMYECKOro
mpolecca, Ha30BUTE MPOJYLEHT M METOJ| €ro COBEpIIEHCTBOBAHUS, METOMAbI BBIIEIECHUS U
OUYHUCTKH, CIIOCOO CYIIKHU JIEKAPCTBEHHOM CyOCTaHIIUU:

« ...ponyueHt Bacillus polimyxa o00paboTaH MHOTOKpaTHO pEHTIC€HOBCKUMH U
yIAbTpaHOJIETOBBIMHU JIydaMH,a TAKKe a30TCOAEPIKAIIMMHU BEIIECTBAMHU C CEJIEKIeN Ha KaKJI0M
srare. CBepXIpOAYLEHT TMOMeNmeH B (EepMEHTATOp Ha IKHUJKYIO MHUTAaTeJIbHYIO Cpeny,
COJIepKAIYI0 Kpaxmaj, COEBYI0 MYKY, KYKYpY3HBIH OSKCTpakT, MUHepaibHble coiu. [locne
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3aBEpUICHUS Tpoliecca KYyJIbTUBUPOBAHMS ILIEJIEBOM MPOAYKT W3BICYEH M3 KYJIbTYpaJbHOMU
KUJKOCTA ¥ OYHINEH METOJOM HOHOOOMEeHHOW Xxpomarorpaduu. LleneBoil mpoayKT BHICYIICH
pacnbUIMTENbHOM cymkoi. Beimyckaercs B Tabnerkax mo 500 000 E/L..»

1. [{nst yero crpeMsTCs HOJIYYUTh CBEPXIIPOIYLIEHT?

2. X cBoiicTBa, 0COOEHHOCTH XPAHEHUS.

3. Heo6xomumo nu yauteiBaTh TpeOoBarus GMP npu GnocuHTe3e aHTHOMOTHKOB?

TECTOBBIE 3A TAHUS JIJISI UCXOISIIETO KOHTPOJISA 3HAHUIA.
Buibepume npasunvnvie omeemoi:
1. AHTHOMOTHUKH SABJISIIOTCH:
A — nepBUYHBIMH META00IUTAMU;
b — BTOpHUHBIMU MeTa0OIUTaAMMU.
2. buosoruyeckasi pojib AaHTUOMOTHKOB:
A — OHM HEOOXOTUMBI JUISl JIENIEHUS KIIETOK;
b — 510 01HA U3 PopM MUKPOOHOTrO aHTArOHU3Ma;
B — sBnsrorest kodaxkTopamu (QepMEHTOB, MPUHHUMAIOIIMX YYacTHE B CHHTE3€ KIIETOYHOM
MeMOpaHbI;
I' — sBasiorcs kodakTopamMu (epMEHTOB, NPUHUMAIOUIMX YdacThe B (POPMUPOBAHUU
KJIETOYHOW CTE€HKH.
3. lleab cTagum npeaBapuTeIbHOI 00padoTKH KYJbTYPAJbHOM KHIKOCTH B MPOU3BO/CTBE
AaHTHOMOTHKOB:
A — 0cB0OOOINTH KYNbTYPAIbHYIO )KUIKOCTb OT KUCIOPO/Ia;
b — 0cB0OOIUTH KYJIBbTYypaJIbHYIO JKUAKOCTh OT IPOIYLIEHTA;
B — 0cBOOOUTE KyIbTYPATIbHYIO KHJIKOCTh OT OKHCIUTENCH;
I' — 0cBOGOIUTH KYJIBTYPAIbHYIO )KUJIKOCTb OT A30TUCTBIX COEANHEHHH.
4. IIpouecchl, XapakTepHbIe JJIs1 CTAAUHU TPONoda3bl OMOCHHTE3a AHTUOMOTHUKOB:
A- HHTEHCHBHOE HAaKOIUICHHE OMOMAacChl IPOAYLIEHTa;
b — MHTEHCUBHOE MOTJIOIIEHUE KUCIOPOa;
B — cumxenue ypoBHsa pH;
I' — uaTeHCcUBHOE 0Opa30BaHNE aHTMOMOTHKA.
5. Ilpu OMocHHTE3€e KAKOI0 AHTMOMOTHKA HEO0X0AUM MCTOYHHUK XJI0pa:
A — aMIINIWIUIMHA;
b — crpenTomununa;
B — neBomunuTHHa;
I' — rpamunimauna C.
6. Ilpu ncno1b30BaHNM B Ka4YeCTBE HCTOYHHKA 230Ta AMMOHHUA CYyJIb(aTa B IPUCYTCTBUHH
HOHOB KaJIbIIHUsA cyOcTpar Oyner:
A — moamenaynBaThCs;
b — noaxucnarscs;
B — cpena ocraercss HEUTPAJILHOM.
7. AHTHOMOTHK, K KOTOPOMY MEJICHHO Pa3BHBACTCS Y MHUKPOOPIraHM3MOB BTOPHYHAS
PE3UCTEHTHOCTD:
A — 5pUTPOMMUILINH;
b — crpenToMunuy;
B — xnopamdenukou;
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I' — kaHamMuIUH.
8. B npousBoacTBe aHTHOMOTHMKOB MNpPH KYJLTHUBHPOBAHMUM MHMKPOOPTraHM3MOB
HCMOJIb3YIOTCH:
A — IOBEpXHOCTHOE KYJIbTUBUPOBAHUE;
b — rnyObunHOE KYJIbTHUBHPOBAHHUE.
9. B npousBoacTBe AaHTHOMOTHKOB TMNPH KYJbLTHUBHPOBAHUM MHMKPOOPTaHU3MOB
HCNOJb3YIOTCH MUTATEIbHbIE CPeAbl:
A — TBEpIIbIE;
b — xxunxue;
B — msarkue;
I' — razooOpasnsie.
10. Muxkpoopranusmsel, koropble HE wucnoab3ywress B npoumecce OuoCHMHTe3a
AHTUOUOTHKOB:
A — BUpYCHI;
b — Gakrepuu;
B — akTHHOMMIIETHI,
I' — rpuOsr.
11. IlInpoxoe npuMeHeHHe ISl MPOMBIIIEHHOT0 BbIIEJCHUSA U OYUCTKH AHTHOMOTHKOB
HAXO/HUT:
A — xpomatorpadusi B TOHKHX CJIOSX;
b — nonooOMeHHast xpomarorpadusi:
B — BeIcOKOA ) heKTUBHAS KUIKOCTHAS XpoMaTorpadus;
I' — 6ymaxknas xpomarorpadusi.
12. TpeOoBaHue, HenmpuemyIeMoe 1JIsi KOPMOBBIX AHTHOUOTHKOB:
A — He TOJKHBI BCAChIBAThCA U3 HKEITyI0YHO-KUIIEYHOTO TPAKTA;
b — He AOMmKHBI 3arpsA3HATH TPOLYKTHI dKUBOTHOTO ITPOUCXOKICHHUS;
B — 10/mKHBI HCTIOB30BATHCS B MEAULIVHE;
I'- ©He gomkHBl 00NagaTh CHOCOOHOCTHIO OOPa30BBIBATH Yy  MHKPOOPraHU3MOB
MHOECTBEHHYIO PE3UCTEHTHOCTb.
13. I'pamuumaun C U3 KyJbTYPAJIbHOH KUJAKOCTH 0CAMKIAAIOT:
A — KHCJIOTOU XJIOPOBOJIOPOIHOM;
b — cepHOKUCIBIM aMMOHUEM;
B — 3TanomoM.
14. Ilpu npoMBILILIEHHOM NPOU3BOJACTBE CTPENTOMUIMHA HCHOJB3YKTCH INTAMMBI,
XOpO1IO pa3BUBAIOIIMECS HA Cpeax:
A — KyKypYy3HBIX;
b — ropoxoBbIx;
B — X10NKOBHIX;
I' — coeBnIX.
15. TokCMYHOCTH IJI0X0 OYMILEHHBIX MPENAapPaTOB CTPENTOMMIMHA CBA3aHA:
A — ¢ HaNMMYUeM B Tpenaparax ruCTaMHUHOIIO0OHBIX BEIIECTB;
b — ¢ 00pazoBaHreM TOKCHUYHBIX BEIIECTB U3 CTPENITOMUIINHA,
B — ¢ noBBIIIEHHON CKOPOCTHIO TPOHUKHOBEHHS CTPENTOMULIMHA B TKAHU OPraHU3Ma;
I' — ¢ moHMXKEHHOU CKOPOCTHIO NMPOHUKHOBEHHUS CTPENTOMHUIIMHA B TKAHU OPraHuM3Ma H,
TaKUM 00pa3oM, MOBBIIIEHHBIM €r0 COJIEPKaHuEM B KPOBH.
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3ansaTue Ne 14.
TEMA 3AHATUSA: «@Pepmentbl. UMMoOnIM3upoBaHHbIe hepMEeHTBI».

YUYEBHAS HEJIb 3AHSATUSA: cTyneHTs! JOJDKHBI U3YYUTh (PEPMEHTBI, OMOTEXHOJIOTHYECKHE
METOIbl MX TOJTyYeHHsI, IMMOOMIM3anus GepMEeHTOB, HOMEHKIATYpy (pepmenTHbIx JIC.

SHAYUMOCTDb:0noTexHONIOTHS ¢ MOMEHTa 3apOKJICHHS OCHOBaHAa Ha (DEepPMEHTHBIX
npoueccax. B Hacrosiiee Bpems (pepMeHTHbIE MTpenapaTsl MHUPOKO HUCHOJIb3YIOTCS JUIsl JI€UEHUs
U IpoUIAKTUKY pa3IMuYHbIX HaTtosioruil. bynymuil npoBu3op aoswkeH 3HaTh gaHHble JIC, ux
ITOJTy4EHHUE U CPABHUTEIBHYIO XapaKTEPUCTHUKY.

MNPOJOJIKUTEJBHOCTD 3AHATHS (B akageMuueckux yacax) — 4.
MECTO NPOBEJAEHUSA 3AHATUS: 527 aynutopusi, 2 KOpITyC.

IIJIAH NPOBEJEHUS 3AHSATHUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aimoOHHbI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyaIllMOHHOM 3a7]aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, mucKyccusi, CaMOCTOSITEILHOE PEUIEHNE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecToBBII KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.

N N 0 AW

. [lonBeneHne UTOrOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO 5 MUH.

METOANYECKHUE YKA3ZAHUSA K IPOBEJAEHUIO 3AHATHUS:

KoHTposbpHbIe BOIPOCHL:
1.00mee moHsiTHE O PepMEHTAX.
2. OOmiasi TexHOJOTHYECKasi cxema MoJydyeHUs (epMEHTOB OMOTEXHOJOTHYECKHM METOIOM.
[IpompInieHHOE TIOTyYeHHe PepMEHTOB.
3. OcHOBHBIE HaIpaBJICHUS METUIMHCKON sH3umonoruu. Kiaccupukauus sH3uMoB. Yto
XapakTepHO Ui pepMEHTATUBHON peaKIuu?
4. B uem 3aKiroy4alOTCd OCOOCHHOCTH KYJIBTUBHPOBAHUS MPOIyLeHTOB (epmenToB? Kakue
Cpelbl U KaKOT'0 COCTaBa MOTYT OBITh MCIIOJIB30BAHBI IJIsl 3TOTO Mpoiiecca?
5. Kak ocymectBusercs Tmpouecc BbACTCHHS M OYHCTKH (PEPMEHTOB, IOJIy4aeMbIX
ouorexHonoruueckuM Metonom? Kak ocymiectBisercs mpouecc  ¢unmbtpanmu?  Kak
OCYILIECTBIISIETCSl TIpollecC Ae3uHTerpanuu Ouomaccel? Kakme xpomartorpaduueckue MeTOJ bl
npuMeHstoTes Ui ppaxironuposanusa? OcobenHoctu apduuHOM XpoMaTorpaduu.
6. Uto Takoe nmmoOmmm3anus? Kakue metons ummoOunu3anun (pepmeHTOB BhI 3HaeTe? Kakue
MaTepuanbl HCIOJB3YIOTCS i afcopouun depmeHToB? B yem 3akimodyaercs 3TOT METON
umMooOunuzanuu ¢epmeHToB? Kak ocyiiecTBisercs MeToJ HMMOOUTH3aluu (HEPMEHTOB C
MOMOIIBI0 KOBAJICHTHBIX CBs3eii? KakoBel 0coOEHHOCTH AaHHOTO MeTtoAa? B uem 3akmtouaercs
METaJIOXEIATHBIN METO UMMOOUITU3AIIMU U METO/I BKITIOUeHUS (PEepMEHTOB B r'elib?
7. Ucnionb30BaHre MUKPOKAIICYIT U JIUIIOCOM JUIS TTOJTy4eHusl (DepMEHTHBIX MPemapaToB.
8. IMMoOMIM3upOBaHHBIE PACTUTEIbHBIE KIETKH.
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9. Homenknarypa HeKOTOpbIX (hepMeHTHBIX JITT.

10. OnuiuTe TEXHOJIOTHUIO MOJIyYEHUS! TEPPUIINTUHA U CTPENTOKUHA3HI.

TECTOBBIE 3ATAHMS JIJISI BXOJHI'OI'O KOHTPOJIA 3HAHUM.

1. Peryupyert npouecc numeBapeHus:

A o-amunasza

b opaza

B crpenronekasa

2.BepHo sm yrBep:xkaenue:«IlosmakpunamMuanbiii reib He 00J1a1aeT MOHHO-00MEHHBIMU
cBoiicTBamMH, mo3ToMy npu umMmoOmausanuu pH - mpodpuabr akTtuBHocTH depmeHTa He
U3MEHAAeTCS»:

A BepHo

b Hesepno

3. B nponecce BblesieHUs] M3 KYJIbTYPAJbHOH cpelbl ()epMEHTOB M HX OYHMCTKH He
HCIO0JIBb3YeTCs:

A 3KCTpakuus

b copOumonnbie nporiecchbl

B ocaxnenue (BbicaiiBaHNE)

I' meperonka ¢ BOJSHBIM MTapoM

4. ®epMeHT JINTa3a, UCNOJIb3yeMblil B TeHeTH4eCKOil HHKEHepUM:

A CKperuisieT BEKTOp ¢ 000JI0YKON KIIETKH XO3sIMHA

b xaranuzupyeT BKIIOYEHHE BEKTOPA B XPOMOCOMY KJIETOK XO3sIMHA

B xaTanusupyeTt KoBajIeHTHOE CBsi3bIBaHME yTiieBoaHO — docdopnoit nenu JIHK — rena ¢ JIHK —
BEKTOpa

I" kaTanu3upyeT 3aMbIKaHUE MENTUIHBIX MOCTUKOB B MENTUAOTIIMKAHE KJIETOYHONU CTEHKU

5. Heasimu uMMOOMIIH3aUNH (pepMEHTOB B OMOTEXHOJIOTHYeCKOI TPOU3BOACTBE SIBJISIIOTCS:
A TIOBBILIIEHUE YI€TbHOW aKTUBHOCTH

b noBeiieHue cTabuIbHOCTH

B pacmupenue cyOCcTpaTHOTO CEKTpa

I" MHOTOKpaTHOE UCIIOJIL30BAHUE

6. IlpornBOOMYX0/1€BbIM (pePMEHTHBIM MPENapaToM sIBJISAETCSH:

a) acraparvHasa

0) cTenToOKMHAa3a

B) MEHUIMIIIMHA3A

') YypOKHHA3a

7. JlakTo03a noj JeiicTBHEM JIAKTA3bl pacllerisieTcsi ¢ 00pa3oBaHueM:

a) TIIIOKO3bI U (PPYKTO3BI

0) IJTFOKO3BI U TAJIAKTO3BI

B) IBYX MOJIEKYJI CaXxapo3bl

I') IBYX MOJIEKYJ] (PPYKTO3bI

8. ®epMeHT J1aKTa3a OTHOCUTCH K KJIACCY:

a) numnas

0) TpaHcdepa3

B) U30Mepa3

I') TUIpOJIa3
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PA3EOP CUTYAIIUOHHOM 3AJTAYA HA 3AHSTUN.
3agaya. HecmoTpst Ha TO, YTO B OCHOBE COBPEMEHHON WH)XEHEPHOM 3H3UMOJIOTHM JIEKUT
npUMeHeHHe PepMEHTOB U (DEPMEHTHBIX CUCTEM, TEXHOJIOTHYECKOE HCIOIb30BaHNEe (DEPMEHTOB
MMEEeT BIOJHE KOHKPETHBIE OrpaHHYCHHUS: JIAOMIHHOCTh (DEPMEHTOB, JOPOTOBU3HA W OOJIbIIAsS
TPYAOEMKOCTh MPU UX OYHUCTKE, OJHOKPATHOCTh UX HCIOJIb30BAHHUS, B PsJie CIy4yaeB HaJIU4uue
KO(EepMEHTOB.
[Ipoananuzupyiite cuTyaruo ¢ 000CHOBAHUEM:

» TyTel MpeoJoNeHUs AITUX OTPAaHUICHUH;

» comnocTraBlieHHUs PYHKIIUN OMO0OBEKTa C TEXHOJIOTHISCKOU OTIepaItneii;

» TIOHATHUS «CHCTEMA, OTKPBITAS ISl YCIIOKHEHUS.

CAMOCTOSTEJIBHASA PABOTA. PEIIEHUE CUTYAIIMOHHOM 3AJAYW.

3agaya. Kakue nBa OCHOBHBIX MeToJa MMMoOWiIM3anuu (gepMmeHToB Bbl 3Haere?Kakue nBa
OCHOBHBIX crtoco0a s UMMoOUTu3aluu (PepMEeHTOB B Tejie BAaMU3BECTHBI? B uem 3akitouaeTcst
MPUHITATT KMMOOUIM3aK (DEPMEHTOB C MCIOJIb30BaHUEM MeMOpaH? MuKpOKancyaIupoBaHue.
BxuiroueHue BBOJIOKHA M BKJIIOUEHHE B JIMIOCOMBL. Meroa uMMoOWIM3anuu (epMEeHTOB C
HCI0JIb30BaHME CUCTEM JIBYX(pa3HOTrOo THUMA. MeToabl XMMHUUECKONH UMMOOMIN3AIUH, OTIUYHS OT
¢buznyeckoit UMMOOMIH3ALIHH.

TECTOBBIE 3A TAHUSI JIJISI UCXOJAIIETO KOHTPOJISI 3SHAHW.

1. ®epmeHT aMuJIa3y 1JIs1 MPOU3BOICTBEHHBIX MPOIECCOB NMOJIYYAIOT U3 KYJIbTYpPbI:

a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

2. MDepMeHT aMUJIOIIIOKO3WAA3y, OCYIIECTBJISIIONIAI THAPOJIU3 OJUIOCAXapuaoB 10
IJIIOKO3bl, /151 POU3BO/ICTBEHHBIX MPOIECCOB MOJIYYAKOT U3 KYJIbTYPbI:

a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

3. MyabTu(epMeHTHbIN KOMILIEKC — ITO:

a) KOMILIEKC (DepPMEHTHBIX OEITKOB, BBIACTSEMBINA U3 KIETKU MTyTEM AKCTPAKIIMH U OCAKICHUS
0) KoOMIUTIEKC (PePMEHTOB KJIECTOUYHON MEMOpaHbI

B) KOMILUIEKC 9K30- U DHJIOTPOTEa3

T') KOMITIEKC ()ePMEHTOB, KaTATM3UPYIOIIUX CUHTE3 IEPBUYHOTO U BTOPUYHOTO METa0O0JIMTa
4. JInzoumaaa3a npuMeHsieTcs J1JIs:

a) yIy4dlIeHus Ipolecca MUIieBapeHus

0) OUYMCTKU paH OT THOMHO-HEKPOTUIECKHX MaCC

B) JIe4eHHUs1 TPOMOO30B

T') CHATUS aHAPUITAKTHYECKOTO II0Ka

5. MeToabl HMMOOUWIH3AIMU:

a) BHYTPUKIIETOUHBIE
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0) GU3NKO-XUMHUYECKHE

B) (bepMEHTATUBHBIC

I') XUMHUYECKHE

6. [IpenapaThbl NPOTEOIUTHYECKUX (PEPMEHTOB:
a) TEPPUIIUTHH

0) coym3um

B) CTpPEITOJINa3a

I') acraparuHasa

7. IleHUIUJVIMHHA32 IPUMEHSAETCH € HebIo:
a) JICUEHUH JICHKEeMUH

0) nMu3uca HEKPOTUUYECKUX MACC B TKAaHU

B) CHATHS aHA(QUIAKTUYECKOTO 1I0Ka

T') JICUYSHHSI THIIEPYPEKUMUHT
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3ansarTue Ne 15.
TEMA 3AHATUSA: «Ilpenaparsl Hopmod.iopsl. IIpon3BoacTBo NpoOHOTHKOB»

YUEBHASA HEJIb 3AHATUS: cryneHThl MOJDKHBI W3YYUTh OMOTEXHOJIOTHIO TPEnaparoB
HOpMO(DIIOpBI, NPOOHMOTHKOB, MPEOMOTUKOB, HMX HOMEHKIATYpy, a TaKKEeH3y4uTh
OonoTexHoJornueckre MeTo sl nosydenus JIC u3 pacrenuit.

SHAYUMOCTb:60mb1110€ KOJINYECTBO MpernapaToB HOPMOQIIOPHI MOJTY4arT
OMOTEXHOJOTMYECKIMH MeToJaMH. Ha CerojHsIIHUN JeHb JaHHBIE TEXHOJIOTUH SIBIISIOTCS
MEPCIEKTUBHBIMA U SKOHOMHYHBIMHU, B CBSI3U C 4YeM OyAylluid NpPOBU30P JOJDKEH 3HATh
OMOTEXHOJIOIMUECKUN MPOLECC MOTYYEeHHsI TaHHBIX IPEnapaToB.

JIC, mosiyueHHblE Ha OCHOBE KAJTYCHBIX U CYCHEH3UOHHBIX KYJIBTYpP PACTHTEIBHBIX KIIETOK,
LIMPOKO MCTIONB3YIOTCA B KIMHUYECKOH mpakTuke. 3HaHue ouotexxosoruu JIC pacturenbHOro
MIPOUCXOXKACHNUSI HEOOXOIMMBI OyIyIIeMY CHEIHATUCTY JUIsl apryMEHTUPOBAHHOTO CIOC00a UX
MOJIyYEHUSs, a TAKXKE JUIS yYacTHsl B IOJYYEHUH BHICOKOKAUe€CTBEHHOTO TOTOBOTO MPOAYKTa.

MPOJOJIKUTEJLHOCTD 3AHSITHUS (B akazemuueckux yacax) — 4.
MECTO MPOBEJEHUS 3AHSITUSL: 527 ayauropus, 2 KopIiyc.

IIJTAH IMTPOBEJIEHU S 3AHATHUSA U BIOJKET YYEBHOI'O BPEMEHMU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
. TecToBBIIl KOHTPOJIL BXOAHOTO YPOBHSI3HAHUS 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyallMOHHOM 3a7]aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, IucKyccusi, CaMOCTOSITEILHOE PEIICHNE CUTYAllMOHHOM 3a/1auu 65 MUH.
. TecToBBII KOHTPOJIL UCXOIHOTO YPOBHSI3HAHUA 15 MUH.
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. HO,Z[BGI[GHI/IC HUTOI'OB 3aHATHSA, 3aJaHHUEC K CIICAYIOIEMY 3aHATHUIO 5 MUH.

METOJUYECKHUE YKA3AHUSA K ITIPOBEJEHUIO 3AHATUSA:
KoHTpoJibHbIE BOIPOCHI:
1. [ToHATHS: TPOOHMOTUKHU. CHMOHO3, CHMOUOHTHI.
2. Cozeprkanue MUKPO(]IOPHI KUIIEYHNKA YETIOBEKA.
3. Jlakto- u ouduaodakTepun.
4. ucbaxtepnos. [IpuurHbl BOSHUKHOBEHHUS, TPO(UIAKTUKA U JIEUECHUE.
5. IIpou3BOACTBO MpenapaToB HOPMOQIIOPHI.
6.YacTHast TEXHOJIOTUS MPenapaToB HOPMOQIIOPHI.
7. HoMeHkmnatypa mnpemnapatoB HOpPMOGIOpPHI: OakTHUCYOTWI, OM(PHUIyMOAKTEpHUH B IMOPOIIKE,
oucukon cyxoi, Ondunuz, ouduIOHT cyxoi, OMOBECTHH, JIAKTOOAKTEPUH B MOPOIIKE, AllUION
CYXOH, JIMHEKC, KOJMOAKTepHUH CyXOH, cropoOakTepuH cyxoi, sHTepon 250, KOHLIEHTpaT
«Hapuns», npebnoTHKH.
8. KynbTypa n301upoBaHHbBIX KIETOK, TKAHEH U OPraHOB paCTEHHH.
9. OcobeHHOCTH KYIbTUBUPOBAHUS H30JIMPOBAHHBIX KIIETOK U TKAaHEW pacTECHHA.
10. MeTop! KyIbTUBUPOBAHUS U30JUPOBAHHBIX KJIETOK M TKAHEH.
11. KynpTypa pacTUTENBHBIX KJIETOK KaKk nCTOUHUK JIB.
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TECTOBBIE 3ATAHUS BXOJAIMIETO KOHTPOJISA 3SHAHWM.

1. IlpeduoTukm 3To0:

a) KUBBIE 0CIA0JIEHHBIE IITAMMBI HOPMAJIBHON MUKPODIOPHI KUILIEYHHUKA

0)3TO NHIIEBBIE BEIIECTBA, KOTOPHIE MUTAIOT MOJIE3HBIE MUKPOOPTaHU3MBI M CITIOCOOCTBYIOT X
Pa3BUTHIO

B) KOMIUIEKC >KMBBIX MHKpPOOPTaHM3MOB pa3HBIX BHUJOB W BEIIECTBA, CTUMYIHPYIOIIHE HX
KOJIOHM3UPYIOIIYIO CHOCOOHOCTD U pa3MHOKEHHE

2. K no1MKOMNOHEHTHBIM MPOOHOTHKAM OTHOCATCS:

A) Ooupugymbakreput

b) 6udnnax

B) 6udpudopm

3. MuKpoOpranu3mbl, HCNOJIb3yeMble /ISl CO3AaHNs IYOMOTHKOB, 10J:KHbI 00/1a1aTh:
A) yCTOMUYMBOCTBIO K aHTUOMOTUKAM

b) anTaronucTryeckoil akTHUBHOCTBIO

B) anresuBHbIME CBOMCTBAMU

I') mocTaTouHO# CKOPOCTHIO pOCTa

4. K npenaparaM npo0MOTHKOB, He COAEpPKAIUX JAKTOOAKTEPHH, OTHOCHAT:

a) ractpodapm

0) oudunus

B) JIMHEKC

T') JIAKTOOAKTEpUH CyXOi

5. PocT 01HOr0 MUKPOOPraHu3Ma NoAaBJsIeTCsl B IPUCYTCTBUU IPYroro — 371o:
a) HEUTpamu3m

0) aMeHCAIU3M

B) KOMMEHCAJIU3M

r) cuMOH03

JTajI0H oTBETA: O

6. MexaHnu3Mbl MyTyajiu3ma:

a) 0OMEH NMUTATEIbHBIMU BEIIECTBAMU

0) CUHTE3 TOKCUYECKUX BEIIECTB

B) MOTJIOIICHHE HE3aMEHUMBbIX TUTATENLHBIX BEIIECTB

r) cekpenus (epMEHTOB, pa3pyHIAONINX TOJIUMEPHI KJIETOYHONH CTEHKU

7. CocTosinue cHCTeMbl, KOIJJa HU OJUH M3 OPraHU3MOB He OKAa3bIBaeT BJIUSIHUS HAa
CKOPOCTH POCTa APYroro MUKPOOPraHu3Ma, Ha3bIBaeTCsl:

a) HEUTpalu3m

0) MyTyanusm

B) KOMMEHCAIIU3M

T') aMEHCaIN3M

8. Bacillus BxonuT B cocTaB nmpenapara:

a) ®nonuBuH bC

6) Hopmodnop

B) DHTEpOI

r) bugukon

9. CUMONOTHKH ITO:
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a) KUBBIE 0CIA0JIIEHHBIE IITAMMBI HOPMAJIBHOH MUKPO(DIOPHI KUILIEYHHUKA

0)3TO NHIIEBBIE BEIIECTBA, KOTOPHIE MUTAIOT MOJIE3HBIE MUKPOOPTaHU3MBI M CIIOCOOCTBYIOT UX
Pa3BUTHIO

B) KOMIUIEKC >KMBBIX MHMKpPOOPTaHM3MOB pa3HbIX BHJOB M BEUIECTBA, CTUMYJIHPYIOIIHE HX
KOJIOHU3UPYIOUIYIO CIOCOOHOCTh U Pa3MHOKEHHE

PA3EOP CUTYAIIUOHHOM 3AJTAYH HA 3AHSITUN.

3agaya 1. Ilpeanokute  HOCETUTENIO  allT€KU  JIGKAPCTBEHHbIE  IpenapaThl  Ha
OCHOBGHpO6I/IOTI/IKOB u Hp€6I/IOTI/IKOB, IMpUEM KOTOPBIX MOXKXHO COBMCIIATL C MHPUCMOM
MePOPATLHBIXIIPENaPaTOB AHTHOMOTHUKOB.

CAMOCTOATEJBHASA PABOTA. PELHIEHUE CUTYAIIMOHHBIX 3A1AU.

3agaua 1. @axtopsl, Bb3bBatonie Hapymenus JKKT. IlpencraButenu pe3naeHTHON
mukpoduopsl  JKKT  uenoBeka.  KrompeoOmanmaer?lIpuHuunbel  mpoOHMOTHKOTEPANHH.
Omnepenenenue. Uto mpeacTapisieT npenapat Xuinak-hpopre? SABnsercs 11 oH NpoOUOTUKOM?

3agaya 2. TexHonoruss MpOU3BOJCTBA MpemaparoB Oudumo- ©  JakTobakTepuu
aHAJIOTMYHATEXHOJIOTUN KoJMuOakTepuHa. Pa3inuusi OTHOCATCS K COCTaBY MUTATENIbHBIX CPEl
MYCJIOBUSIM KYJIbTUBUPOBAHUS B COOTBETCTBHUH C (PU3HOIOTHUECKUMU OCOOCHHOCTAMUOAKTEPU.
» Kakumu npemmymiectBaMu 00J1a1al0T OUGHUI0 - U JIAKTOOAKTEPUH UIATIPON3BOJICTBA U
IIPUMEHEHHUs] B KauyecTBE JIEKAPCTBEHHBIX IPENapaToB IOCPABHEHUIO C KHUILEYHOM
MaJI04YKOM?
» Kakue cramuy mpHCYTCTBYIOT B TEXHOJOTHYECKOM IPOILIECCE MPOM3BOJICTBANIPENApaToB
MPOOHOTUKOB?
» Ilo kxakuM TMOKa3aTessiM MPOBOAAT KOHTPOJb TOTOBOTO JIEKApCTBEHHOTONperapara
Bifidobacterium bifidum?
» Kakoii cioco® mpou3BOACTBEHHOTO KyJIbTHBUPOBAHUS B OMOPEAaKTOPETIPEIIOUTHTEIbHEE
JUIsl HAKOTIJICHHUs1 GMOMacChl MOJIOUHOKHCIIBIX OaKTepuil.
» Ilo KakuM TOKa3zaTelns M OCYIIECTBIIIIOT KOHTPOJIb  JIEKapCTBEHHOTONperapara
«JlakroGakTepun»?

TECTOBBIE 3AJAHUSA 1151 UCXOJSIIETIO KOHTPOJISI 3SHAHUI.
1. MuKpOOpraHusMsl, ¢ KOTOPHIMH YeJI0BEK BCTPEYaeTCs B TeYeHHH KM3HU:
A) TpaH3UTOPHBIE, HE CIIOCOOHBIE K ATUTEILHOMY PEeObIBAHUIO B OpPraHU3ME

b) nmpunoCsII1Ie HECOMHEHHYIO TIOJIB3Y

B) ycnoBHO-naTOreHHBIE

I') Bo3OynuTenu nHGEKINOHHBIX 3a001eBaHMiA

2. K nonoxuteJbHbIM (pYHKIUSAM HOPMOGQUIOPHI KHIIEYHHUKA 4YeJIOBEKAa OTHOCHTCH Bce,
Kpome:

A) MEXMHUKPOOHOTO aHTOTOHM3MA U aKTUBAIlMU UMYHHOU CHCTEMBI

b) cunTeTHueckoi u 1eTOKCHKAIIMOHHOM

B) oOmeHHO#

I') KOHIIEHTPUPOBAHHUS U 33JICPKKU B OpraHU3Me KCEHOOMOTUKOB

3. K npuunHam, BbI3bIBAIOIIUM JMCOAKTEPHO3, OTHOCATCS
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A) UcTIoIB30BaHUE B PALIMOHE IUILIEBBIX BOJIOKOH

b) uMMyHHBIE HapyIIIeHUs], COMAaTU4EeCKHE U WH(PEKIIMOHHBIC 00JIE3HU

B) Hapyuienne nuTaHus 1 MEIUKaMEHTO3HOE BO3JEHCTBHE

I') ncnosip30BaHKE B ULy MOJIOYHOKHUCIIBIX MUKPOOPraHU3MOB

4. lna npenapatoB HOPMOGJIOPHI 00ILIUM SIBJISIETCS:

A) cioco0 U3roTOBJICHUS

b) nmapenrtepanbHblil cioco0 BBEACHUS

B) ycnoBus npousBoactsa

I') Guonoruveckast aKTHBHOCTh

5. JInopuiabHas cymka — 310:

A) cy1ika 13 3aMOpPOKEHHOT'O COCTOSTHUS T10]] BAKYyMOM

b) cymika mpu atMmocpepHOM JTaBlIeHUN

B) cymika ¢ momorpio aacopOoeHTOB

6. Uto ne saBasercsa bBAlom:

A) bupunym — mynbti 2

b) Hopmocnektpym

B) Hopmodnopun-JI

I') Xanak-gpopre

7. K ntMMOOM/IM30BAHHBIM HA COpPOEHTE MPOOUOTHKAM OTHOCHT:

A) xunamnua

b) ouodnop xuakuii

B) oudunymbakrepun dopre

I') oudmmaxr

8. Jlist npou3BOACTBA JAKTOOAKTEPUHA IPUMEHSIOT IITAMM:

A) Lactobacterium acidophilus

b)Lactobacillus plantarum

JIMTEPATYPA VIS ITIOATOTOBKU K 3AHATHUIO ITPEINTOJABATEJISAAM:

OcHoBHas:

1. buorexnonorus. }0.0. Ca3wixun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. @apmarneBTuUeckas OHOTEXHOJOTHS: Y4yeOHOE MocoOMe Uis CTYACHTOB BBICHIMX Y.
3aBegenuit Ilpumen T.I1., Yywanun B.C., 3aiiko K.JI., Muxanesa JI.K., benosa JI.C. PocTos-
Ha-Jlony @enukc Tomck MzpmatensctBo HTJI Cubupckuii ['ocymapcTBeHHBIN MeTUIIUHCKUIN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHUECKass OMOTEXHOJOTHUSA: PYK. K MPaKT. 3aHATHIM: yueO. mocobue / C.H. Opexos ;
mox pen. B.A. beikoBa, A.B. katinuackoro. — Mm.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmarneBTHUECKas OMOTEXHOJIOTHSA: PYKOBOJICTBO K MPAKTHUECKUM 3aHATHAM: y4eb. mocodue
/. 2-e u3n., nepepab. u gon. C.H. OpexoB M.: 'DOTAP- Menaua, 2015. — 432 c.
JlonosHuTEbHAS:

5. TepMHHOIOTHYECKUH CIOBAPH MO OMOTEXHOJIOTHH

6. buonorus: yue6.mocodue / I'.I'. UeObiien ; — M. : IDOTAP-Menua, 2010. — 416 c.

7. MukpoOuoIiorusi, BAPYCOJIOTUS U UMMYHOJIOTHS: PYK. K J1a0. 3aHATHAM: yuel. mocobue / B.C.
CoOoiiuakoBa; — M. : IDOTAP-Menma, 2012. — 320 c.

8. MukpoOuosnorus: ydeOHUK a1 CTyaeHTOB ¢apmareBTuyeckux BY3o0B / A.A. BopoObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansaTue Ne 16.
TEMA 3AHSATUS: «buonpenaparsl pacTUTEJIbHOT0 IIPONCXO0MKICHUS»

YUEBHAS HEJIb 3AHATUSA: cryneHTbl JODKHBI M3YYUTh OMOTEXHOJOTUYECKHE METO[IbI
nostyuenus JIC u3 pacreHuil.

3HAYUMOCTD:JIC, nonydeHHble Ha OCHOBE KaJUIyCHBIX M CYCIIEH3MOHHBIX KYJIbTYp
pPacCTUTENBHBIX KIETOK, IIHPOKO HCIOJIB3YIOTCA B  KIMHUYECKOW IMpakTHUKE. 3HaHUE
onotexHosoruu JIC pacTUTEIBHOTO MPOUCXOKICHUS HEOOX0IMMBI OYAYIIEMY CHEIIHATHCTY JUIS
apryMEHTHPOBAHHOTO crocoba UX TMOJy4eHHUs, a TakkKe Uil YdacTus B IOJyYEHHH
BBICOKOKA4Y€CTBEHHOI'0 TOTOBOT'O TPOIYKTA.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akaneMuueckux yacax) — 4.
MECTO INPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpIyc.

IIJIAH NPOBEJEHUS 3AHSATUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aiuoOHHbI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Onpoc, nuckyccus, pa30op CUTyaIllMOHHOM 3a7]aui Ha 3aHATHH 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nucKyccusi, CaMOCTOSITEILHOE PENIEHUE CUTYAllUOHHOM 3a1auu 65 MUH.
. TecToBBIIl KOHTPOJIbL UCXOHOTO YPOBHSI3HAHUA 15 MUH.
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. [lonBeneHne NTOTOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO 5 MUH.

METOANYECKHUE YKA3ZAHUSA K IPOBEJAEHUIO 3AHATHUS:
KoHTpoJibHBIE BOIPOCHI:

1. KynbTypa U30IMpOBaHHBIX KJIETOK, TKAHEH U OPraHOB PACTCHUI.

2. OcoO6EHHOCTH KYIbTUBUPOBAHUS N30JIMPOBAHHBIX KJIETOK U TKaHEeH pacTeHHIA.
3. MeTop1 KyJIbTUBHPOBAHUS U30JIMPOBAHHBIX KJIETOK U TKaHEH.

4. KynbTypa pacTUTEIBHBIX KIETOK KaKk UCTOYHHK JIB.

TECTOBBIE 3ATAHUS BXOAAIIETO KOHTPOJIA 3HAHUM.
1. UaaykTopamMu peajin3aliiv TOTUIOTEHTHOCTH KJIETOK M TKaHel PACTeHUH SABJISIIOTCH:
a) YD-o06myuenue
0) BUTAMUHBI
B) aMUHOKHCIIOTBI
T') (UTOrOpMOHBI
2. DKCILIAHT — 3TO:
a) N30JIMPOBAHHbIE U3 pacTeHUH (hparMeHThl TKAHU
0) ¢parMeHTHl Kajutyca A1l CyOKyJIbTHUBUPOBAHUS
B) YaCTh CYCIIEH3MOHHOM KyJIbTYpPBI AJIs1 CyOKYJIbTHUBUPOBAHUS
T') KyJIbTypa, BO3HUKAIOIIAs U3 OJTHON KIETKU
3. Tun nuTanus KyJIbTypbl TKAHEH PACTEHHI:
a) ayKcoTpo(HBII
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0) xemoreTepoTpoHBII

B) (0TOABTOTPO(]HBII

T') XeMOJIUTOTPO(HBIN

4. U3 KyJbTypbl KaKO# KJIETKH BbIACJAIOT IINKOHHUH:
a) Bopobelinnka KpaCHOKOPHEBOTO

0) Tabaka KypUTEILHOTO

B) XKenb1iens

r) Poauonst po3oBoit

5. U3 KyJabTYypbl KaKoii KJI€TKH BbIAEJISIIOT YOUXUHOH:
a) BopoOeliHnka KpaCHOKOPHEBOTO

0) Tabaka KypuUTEIHLHOTO

B) XKenbiens

r) Poauonst po3oBoit

6. U3 kyJabTypbl KaKoil KJIeTKH BbI1eJISIOT CHHTE3 NAHAKCO3U/I0B:
a) BopoOeitHiKka KpaCHOKOPHEBOTO

0) Tabaka KypuUTEIHLHOTO

B) XKenbiens

r) Poauonst po3oBoit

PA3BOP CUTYAIITMOHHOM 3AJTAYM HA 3AHSTHM.

3anaya 1. buorexnosornueckue Meroasl nojaydeHusa JIC Ha OCHOBE KyJIbTYp KJIETOK PAaCTEHHI
UMEIOT IIUPOKOE pPaCIpOCTpAaHEHHE, IOCKOJIBKY 110 CpPaBHEHHIO C TOJy4YeHHEM Ouomacc
pPACTUTENFHBIX KYJIbTYP W3 IUKOW NPHUPOABI WIA C IUIAHTAIMHA 3TH METOABl OTIHYAIOTCS
BBICOKOW PEHTA0EIbHOCTHIO, 3KOJOTHYHOCTHIO, HE3aBUCHMOCTBIO OT reorpaduu W KiIuMara
MIPOU3PACTAHMSI TOTO MIIM MHOTO PACTCHHUS, a TaKKe 00ECTIeYMBAIOT BBICOKOE Ka4eCTBO IIETICBOTO
NPOJYKTa, CTaOMJIBHOCTh TPOW3BOJACTBA M  BO3MOXXHOCTH  YIPABJICHUS  IMPOLECCAMHU
(aBTromMaru3anuio). Bce BblIenepevnciIeHHOE YKa3blBa€T Ha BBICOKYIO MEPCHEKTHBHOCTh
JaTbHEHUINETro pa3BUTHS JAHHBIX METOIOB. AHAIM3UPYS JaHHYIO CUTYAIIHIO:

- TpeACTaBbTE TEXHOJOTMHM TIONYYSHHsI JIGKAPCTBEHHBIX IMPENapaToB  PaCTHUTEIHHOTO
MPOUCXOXKICHUS C KOHKPETHBIMH TIpuMepamu, oOpamias BHHUMaHUE Ha  CHEHU(PHKY
pacTUTENLHBIX KJIETOK, (pa3bl pocTa, NMUTATEIbHBIC CpEAbl, YCIOBUS (DEpMEHTAIlMM M THIIBI
OMOPEaKTOPOB;

- CONOCTaBbTEC CTA0WJIBHOCTH TMpOIECCAa MO BBIXOJY BTOPUYHBIX METaOOJIUTOB C
¢ depeHInPOBKOM KIETOK U CO CTaAuel KylbTUBUpOBaHUS ((pa3bl pocTa KIETOK);

- MPEIOKHUTE METOJ MCIOJIb30BaHUsT ()EPMEHTOB ISl TIPEBPAICHHS TUTHTOKCUHA B JIUTOKCUH
(mocyieiHUN MEHEee TOKCHYCH U TI0ATOMY €ro NPUMEHSIFOT B KaueCTBE CEPJCUHOTrO Iperapara -
KapACHOIH1a).

CAMOCTOATEJBHASA PABOTA.PEHIEHUE CUTYAIIMOHHBIX 3AIAY.

3agaua 1. KynbTypsl KJIETOK U TKaHEH JUIsl MACCOBOTO pa3MHOXKEHUSI paCTEHHH MO3/J0POBJICHHUS
IIOCaI0YHOTO MaTepuasa, B TOM YHUCIIE JEKapCTBEHHBIX PACTEHHUN,HAIIM IIMPOKOE IIPUMEHEHUE
B PaCTEHHMEBO/ICTBE.

1. C kakod wLeNbI0 HpU BBIPALIMBAHUM KAJUTyCHOM TKaHU IPOBOJAT IACCHUPOBAHUE WU
CyOKyIbTHUBHpPOBaHUE?

2. llonatue u CymHOCTb JU(PepeHINATTN MEPUCTEMATUIECKON KIIETKH.
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3. Moxer nu y pactenuid nporecc auddepeHunanyu ObITh 00paTUMBIM, IPU KAKUX YCIOBUAX

3agauya 2. KynbTuBHpyeMbl€ KIETKU BBICIIMX PACTEHUN MOTYT pacCMaTpUBAaThCsI KAKTUIINYHbBIE
MUKPOOOBEKTHI. B 0CHOBE KyJIIbTUBUPOBAHUS PACTUTEIBHBIX KIETOKIEKHUT CBOMCTBO, Onarogaps
KOTOPOMY  COMAaTU4YeCKHMe  KJIETKHM  pPacCTEHHUSICIOCOOHBI  IIOJHOCTBIO  pealu30BaTh
HACJIEICTBEHHYIO HH(OPMAIIHIO, TO €CThOOECTIEUUTh PA3BUTHE BCEIO PACTEHUS.
1. Kakoe Ha3BaHHE HOCUT JaHHOE CBOMCTBO PaCTUTENbHBIX KJIETOK?
2. Kakue 1ukibl pa3BUTHS IPOXOIUT KaJUTyCHas KJIETKA 32 BECh [IEPHOJ]

cBoel xu3HenesTenbHocTn? Kpupas pocta u ¢assl pocTa KalTyCHOWTKAHH.
3. IlpoTomact - 3TO KIeTKa, JuiieHHas 06o1ouku. CriocoOHa Jin OHa K

JEICHUIO?
4. Ilpu mosydyeHHWH KaJUTyCHBIX KYJIbTYp CHauaja TOTOBSIT MayleHbkHe (2— 4MM) KyCOYKHU
pacTUTENbHOM TKAaHM, HE YTpaTHBIIME CIIOCOOHOCTh KpempoayKuuu. Mx HazBanue. Dtambl
MOJIy4€HUsI IEPBUYHOTO KaJlTyca.

3agava 3.KyabTypsl KIETOK W TKaHEH JUIsl MAaCCOBOTO Pa3MHOKEHUS PACTEHUH HO3JIOPOBIICHHUS
MOCaJI0OYHOTO MaTepuala, B TOM YHCIIe JIEKAPCTBEHHBIX PAaCTCHUH, HAIIUIA IMUPOKOE TPUMEHEHNE
B PaCTEHHEBO/ICTBE.
1. Kakoit meTon mO3BOJSET OT OJHON MEPHCTEMBI TOJIYUUTh (PEreHEpUpPOBaATh) JIOCTATOUYHO
00JbIIOE KOJIMYECTBO HOBBIX pACTEHUH, B TOM 4YHClIe€ W B KynbType in vitro? Jlus
OCYIIIECTBJICHUSI JTAaHHOTO MeTonaa Oojee moaxomsT ciabomuddepeHnpoBaHHbIE WU BBICOKO
muddepeHInpOBaHHBIEC TKAHH

pactenus’?
2. KamrycHast TKaHb, OTIpeJICIICHHE, OMOJIOTHYECKas POJIb.
3. B kadecTBe 4Yero nmnpu KyJIbTUBUPOBAHUHU PACTUTEIBHBIX KJIETOK HCIOJIB3YIOT 2,4-
TUXITOPPEHOKCUYKCYCHYIO KUCTOTY (2,4-]1), anbda-nadtmnykcycuyto kucioty (HYK)?
4. KakuMH B 3aBHCHUMOCTH OT IMPOUCXOXICHUS U YCIOBUN BBIPAILIMBAHUS KaJUTyCHBIE TKaHU
OBIBAIOT IO CTETIEHU IIOTHOCTHU?

TECTOBBIE 3ATAHUSI JIJISI UCXOJAAIETO KOHTPOJISI 3HAHW.

1. OntumaabHble YCJOBUSI KYJIbTHBHPOBAHUS H30JMPOBAHHBIX TKaHell M KJIETOK
pacTreHuii:

A) 1 =10 - 15°C, otHOCUTENbHAA BIAXXHOCTH Bo3ayxa 30 — 40 %.

b) t =25 - 27 °C, Bnaxunocts 60 -70 %.

B) t = 35 - 40 °C, Bnaxunocts 80 -90 %.

2. «[Cosbie» NPOTOIIACTHI — ITO:

A) KanmycHas KylbTypa.

b) knetounas cycnieH3us B KUAKOM MUTATENBHOM cpelie.

B) sy0akrepuii.

I') 3apoapimn.

3. I'ubpuapl, 00pa3oBaHHbIe NPH CAUSTHUH MPOTOILIACTOB Pa3HbIX MATEPUHCKHX KJETOK,
HA3BIBAIOTCH:

A) roMOKapHOHBI.

b) rerepokapuoHsl.

B) 3urotsr.
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I') MyTaHTBI.

4. I1oJAMITH/IEHTJIUKOJIb, BHOCUMBIH B CYCHIEH3HIO IPOTONJIACTOB:
A) npenoTBpaiiaeT ux CiausiHue.

b) cocoOcTByeT uX CIUSHUIO.

B) npenoTBpaiaeT MUKpOOHYIO KOHTaMHUHALIMIO.

I') ncnosiHsieT posib KOHCEPBAHTA.

5. Kak gocturaercsi BbICOKasi CTa0WJILHOCTH MPOTOIJIACTOB NPH XPaHEHUH B:
a) XoJ0/1e

0) cpene ¢ 100aBJICHUEM aHTHOKCHIAHTOB

B) TMIIEPTOHUYECKOU cpeJie

') aHA3POOHBIX YCIOBHUAX

1) CpeJie TOJIMATUIICHT HITKOJIS

6. JInzouum odecneunBaeT MoJTy4eHue NPOTONJIACTOB:

a) KJIIETOK pacTeHUM

0) KIIeTOK rpuboB

B) KJIETOK )KUBOTHBIX

') aKTHHOMHUIIETOB

OTBeThl HA TECTOBBIE 3aJAHHS:

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

JIUTEPATYPA IJISA TIOJAT'OTOBKHU K 3AHATHUIO ITPEITIOJIABATEJISIM:

OcHoBHa4:

1. buorexnonorus. }0.0. Ca3pixkun, C.H. Opexos, N.U. YakaneBa — M.: «Akanemus», 2007. —
C. 85-101, 182-191, 204-218.

2. ®apmareBTHUECKass OWOTEXHOJOTHSA: Y4eOHOe mocoOue Ui CTYACHTOB BBICHIUX VY.
3aBenenuit Ilpumen T.11., Uyuanun B.C., 3aiikoB K.JI., Muxanesa JI.K., benosa JI.C. PoctoB-
Ha-Jlony ®enukc Tomck M3garensctBo HTJI Cubupckuii I'ocymapcTBEHHBIM MEIMIIMHCKUAN
VYuusepcurer, 2006. — 251 c.

3. dapmarieBTHUECKass OMOTEXHOJIOTHUS: PYK. K MPaKT. 3aHATHAM: yueO. mocobue / C.H. Opexos ;
mox pen. B.A. beikoBa, A.B. katimiacKOT0. — M.: [DOTAP-Menua, 2009. — C. 123-142.
4.DapmaneBTHUECKas OMOTEXHOJIOTHSA: PYKOBOJICTBO K MPAKTHUECKUM 3aHATHAM: y4eb. mocodue
/. 2-¢ uzn., nepepab. u gon. C.H. Opexos M.: IDOTAP- Menua, 2015. —432 c.

JlonoJTHUTE IbHAS :

5. TepMHHOIOTHYECKUH CIOBAPh 10 OUOTEXHOJIOTUN

6. buonorus: yue6.mocodue / I'.I'. UeObiien ; — M. : IDOTAP-Menua, 2010. — 416 c.

7. Mukpo6uoJiorusi, BAPYCOJIOTUS U UMMYHOJIOTHS: pYK. K J1a0. 3aHATUAM: yuel. mocobue / B.C.
CooiiuakoBa; — M. : IDOTAP-Menma, 2012. — 320 c.

8. MukpoOuonorus: ydeOHUK Il CTyJeHTOB (apmaneTudeckux BY30B / A.A. BopobObeB u
ap.; — M.: «Menuuunay, 2003. — 336 c.
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3ansaTue Ne 17.
TEMA 3AHATUSA: Moayas Ne 4 mo temam:
«AnTHOMOTUKH. YacTHast OMoTexHOJI0THs aHTHONOTHKOB. [IpenapaTrbl HopModJIOpbL.
I[IpeduoTuxku. buonpenaparbl pacTUTEIbHOT0 MPOUCXOMKIEHHUSD).

YUEBHASA HEJIb 3AHSATHUSA: 3akperieHne W cucTeMaru3alisi 3HaHUW Y CTYACHTOB IO
W3YyYECHHBIM 32 MOJYJIb TEMAM.

MNPOJOJIKUTEJBHOCTD 3AHATHSA (B akageMuueckux yacax) — 4.
MECTO NNPOBEJAEHUSA 3AHATUS: 527 aynutopus, 2 KOpPITyC.

IIJIAH NPOBEJEHUS 3AHSATUSA U BIOJKET YYEBHOT'O BPEMEHU:
1. Opranu3aiuoOHHBI MOMEHT 5 MHUH.
. TecToBBIN KOHTPOJIb BXOIHOTO YPOBHSA3HAHUA 15 MUH.
. Ompoc, nuckyccus, pa30op CUTYallMOHHOM 3a71aui Ha 3aHATUU 65 MUH.
. [TepepsiB 10 MuH.
. Onpoc, nuckKyccusi, CaMOCTOSITEILHOE PENIEHUE CUTYAllUOHHOM 3a1auu 65 MUH.
. TecToBBIil KOHTPOJIb UCXOHOTO YPOBHSI3HAHUA 15 MUH.

N N L AW

. [lonBeneHne UTOTOB 3aHATHS, 3aJaHUE K CIACAYIOMIEMY 3aHITHIO 5 MUH.

METOANYECKUE YKA3AHUA K ITPOBEJAEHUIO 3AHATUS:
KoHTposbpHbIe BOIPOCHL:
1. O6mue noHsTUs 006 aHTHONOTHKAX (a/0). A/O Kak BTOpUYHBIE METAOOIHUTHI.
2. Tumsl cBsi3eilt MeXIy MUKPOOHUOJIIOTUYECKUMU COOOIIECTBAMH.
6. Knaccudukanun a/6. Mexanu3Mbl OMocuHTe3a a/o.
7. buotexnonoruss a/6. Cxema mpowmsBoactBa a/6 mo H.E. EropoBy. ®a3bl mpouecca
dhepmenTanuu a/0.
&. MeToabl BEIIEIEHUS U OUUCTKU a/0.
9. MexaHu3Mel JieiicTBUs a/0.
10. AnTHOMOTHKOpPE3UCTEHTHOCTh. IlyTH OOpBHOBI C aHTHUOMOTUKOPE3UCTEHTHOCTHIO. [lomck
HOBBIX IPUPOJIHBIX a/0.
11. buotrexHonorusi aHTHOMOTUKOB.
12. YacTHast TeXHOJOTHUS a/0: MEHUIUIUTUHBL U 1IePaOCIOPUHBL.
13.00mee noHsTHE O PpepMeHTax.
14. OOmasi TexHoJOTHYeCcKasl cxeMa MOJIy4eHUs (EPMEHTOB OMOTEXHOJOTHUYECKUM METOIOM.
[IpomeInieHHOE TIoTyYeHne PepMEeHTOB.
15. OcHoBHBIE HalpaBJiCHHUS MEIUIMHCKON »H3uUMoNoruu. Knaccudukamus sH3UMOB. YTo
XapakTepHO JUTst JepMEHTATUBHON PeaKIiu?
17. B ueM 3akio4aroTcsi 0COOCHHOCTH KYJIbTUBHUPOBAHHS MPOIYyIeHTOB ¢epmenToB? Kakue
Cpelbl ¥ KaKOTO COCTaBa MOTYT OBITh MCIIOJIB30BAHBI JIJIsl 3TOTO Mpoliecca?
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18. Kak ocymecTBisieTcsi MpOLECC BBIICICHUS M OYHCTKA (DEPMEHTOB, MOJIYy4aeMBbIX
ouotexHojornyeckuMm MetogoM? Kak ocymectBisiercs mporece  ¢uibTpanmu?  Kak
OCYIIECTBIISICTCA TpOLEcC JAe3uHTerpauuu Ouomaccel? Kakme xpomartorpaduieckue MeETOIbI
MpUMEHSIOTCS 175 ppakiuonupoBanus? OcobenHoctu adhuHHON XpomaTorpadum.

19. Yro takoe ummoOmm3amnus? Kakue meTo e mMMoOmm3anuu hepMeHTOB Bl 3HaeTe? Kakue
MaTepHallbl MCHOJB3YIOTCS UIs aacopOnuu (epmeHToB? B dyeM 3akimrodaeTcs 3TOT METOJ
ummoOmm3anun  pepmentoB? Kak ocymecTBiseTcss MeToa UMMOOHMIHM3anuu (HEpMEHTOB C
IIOMOIIBI0 KOBAJIEHTHBIX cBsA3eil? KakoBbl ocoOeHHOCTH AaHHOrO MeTona? B yem 3akitovaercs
METaJUTOXEIATHBIA METO MMMOOHMIIN3AIINH U METO/T BKIIIOUEHUS ()epMEHTOB B I'eiib?

20. Mcnonp30BaHnEe MUKPOKAIICYJT U JIMTIOCOM JUIs ITOJIydyeHUs: (PEpMEHTHBIX MTPErnapaToB.

21. UmMMoOMNIM3UPOBaHHBIE PACTUTEIbHBIE KIETKH.

22. Homenknarypa HEKOTOpbIX (pepmeHTHBIX JIII.

23. OnuimuTe TEXHOJIOTHIO MOIYYEHUsI TEPPUIIMTHHA U CTPENTOKUHA3HL.

24. IlonsiTuda: npoOMOTUKH. CUMOHO3, CHMOMOHTHI.

25. Copepxanrie MUKpOQIIOPHI KUIIEUHHUKA YEJIOBEKA.

26. JlakTo- u OudugoOaKTepuH.

27. Aucbakrepuos. [IpuunHbl BOSHUKHOBEHHUS, TPO(DUIAKTHKA U JICUEHHUE.

28. TIpou3BOACTBO TIPerapaToB HOPMOQIIOPHI.

29.YacTtHasi TEXHOJIOTHS ITpenapaToB HOPMODIIOPHI.

30. Homenknarypa mpemnapatoB HOpMOGIIOphl: GakTUCyOTHI, OMduIyMOaKTEpUH B TOPOIIIKE,
oudukon cyxoi, oudunus, OuduIoHT Cyxoi, OMOBECTHH, JIAKTOOAKTEPHUH B MOPOIIKE, AIUITON
CyXOH, JIMHEKC, KOJUOAKTepUH CYXOH, CIOpOOaKTepuH Cyxo#, sHTepos 250, KOHIEHTpaT
«Hapunay, npeOnoTHKH.

31. KynbTypa n30IMpOBaHHBIX KJIETOK, TKAHEW U OPTaHOB PACTEHUU.

32. OcoO6eHHOCTH KYTbTUBUPOBAHUS U30JUPOBAHHBIX KJIETOK U TKAHEH paCTEHUH.

33. MeTobl KyJIbTUBUPOBAHUS N30JMPOBAHHBIX KIIETOK U TKaHEH.

34. KynpTypa pacTUTENIbHBIX KJIETOK Kak UCTOUYHHK JIB.

3TAJIOHBI TECTOBBIX 3AJIAHUM:

Bapuanr 1

1. [IpoOuoTHKM ITO:

A) buomnpenapaTsl HOpMAJILHON MUKPOQIOPH! KHUIIICYHHUKA;
b) mumessie BAJI, cocrosimue U3 yriaeBooB

2. K MOHOKOMIIOHEHTHBIM NPOOMOTHKAM OTHOCHATCS:
A) ObudugymbakTepuH

b) 6udunax

B) 6upudopm

3. K mo/IMKOMIIOHEHTHBIM NNPOOMOTHKAM OTHOCSITCSH:
A) 6udurymbakTepuH

b) 6udunax

B) 6upudopm

4. MMKpPOOpPraHu3Mbl, HCIOJIb3yeMble /ISl CO3AaHNs IYOMOTHKOB, 10’KHbI 00/1a1aTh:
A) ycTOMUMBOCTBIO K aHTHOMOTHKAM

b) anTaroHnucTUYECKON aKTUBHOCTBHIO
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B) aare3uBHBIMU CBOMCTBAMH

I') nocraTouHo# CKOPOCTHIO pOCTa

5. J1ureibHOCTH (B CYTKax) Ipouecca IPOU3BOACTBA JIAKTO0AKTepHHA B aMIyJax
COCTaBJIsIeT:

A)2

b)5

B) 7

I') 42

6. Ky1bTypbl K/1€TOK M TKaHeH JIeKapCTBEHHBIX PaCTeHUI BIlepBble MOJIy4YeHbl:

A) B Hauane XX B.

b) B cepenune XX B.

B) B xonne XX B.

7. OnTumajbHble YCIOBMS KYJbTHBHPOBAHHUSI H30JIMPOBAHHBIX TKaHell M KJIETOK
pacTeHMii:

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

b) t =25- 27 °C, Bnaxxnocts 60 -70 %.

B) t = 35— 40 °C, Bmaxxnocts 80 -90 %.

8. «I'oJ1bIe» MPOTONMJIACTBI — 3TO:

A) KayuTyCcHas KyabTypa.

b) kneTounas cycnieH3us B KUAKOM MUTATENbHOM cpeie.

B) sybaxrepwii.

I') 3apoaprmm.

9. 'mOpuabl, 00pa3oBaHHbIE NPHU CIAUSIHUM MPOTOIIACTOB PAa3HBIX MATEPUHCKHUX KJIETOK,
HA3bIBAIOTCH:

A) TOMOKapHOHBI.

b) rerepoxapuoHsl.

B) 3urotsr.

I') myTaHTHI.

10. IToAMA3 THJIEHTJIMKOJIb, BHOCUMBIN B CYCIIEH3HI0 NIPOTOIJIACTOB:

A) npefoTBpaniaeT ux CiausHue.

b) cmoco6cTBYeT UX CIUSHHMIO.

B) mpenoTBpaiaeT MUKpOOHYIO KOHTAaMHHAIIHIO.

I') ucnonHseT posib KOHCEPBAHTA.

11. [Jdusa cOpaxuBaHusi cyOcTparaTnpu MPOU3BOJACTBE 3JTAHOJIA LeJecoodpasHee
HCNOb30BATh:

A) S. cerevisiae.

B) Zymomonas mobilis.

B) E. coli.

I') C. albicans.

12. ®epoMoOHBI, BHI3bIBAKOLINE HEMEAJICHHbIE MOBeAeHYecKHe I(PPeKThI:

A) bepoMoHBI — penu3epsl.

b) dbepomonbl — mpaiiMepsl.

13. Munenuii mnpoayuneHTra Mmocje ero OTAeJeHHS OT KYJbTYPAJbHOH KHAKOCTH
npeacTaBJsieT co00i:

A) )XUJKHE OTXOJIBI.
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b) TBepabie 0TXOBI.

B) razoo0pasHbie OTXOIbI.

14. Kakue ocHOBHBIE BH/IbI MUKPOOPTaHNU3MOB NIPUCYTCTBYIOT B «<AKTHBHOM HJIE»:

A) pona Staphylococcus

b) pona Pseudomonas

B) pona Streptococcus

I') pona Bacterium

15. Ipenapar «Phenobac» ucnoab3yor:

A) 1 yTHIIM3aKU YTIEBO0POIOB

b) nuig oxucnenus noyivcaxapuaos

B) st 0cBOOOXKI€HHS OT CHHTETUYECKUX JIETEPTeHTOB.

16. AHTHOMOTHUKY SIBJISIIOTCSH:

A) nepBUYHBIMU META00IUTAMU

b) BroprunbiMu MeTabonuTaMu

17. Ilpouecchbl He XapakTepHbIe JAJs Tponogasbl cTaauu OMOCHUHTe3a a/0:

A) MHTEHCHUBHOE HaKOIUIEHHE OMOMACCHI TPOTYIICHTA

b) unTencuBHOe HakorieHuE a/0

B) nunTeHcuBHOE MOTJoONIeHHe KUCIOpoaa

18. IIponecchl xapakTepHble 1Jis1 HAHO(a3bI cTaaMu OMocuHTe3a a/0:

A) MHTEHCHUBHOE HAKOTUIEHHE OMOMACCHI MPOAYIICHTA

b) naTencuBHOE HaKoTUICHHE a/0

B) nunTeHcuBHOE MoOrjonieHre KUciopoaa

19. Heap cragum npeaBapuUTEIbHONl 00padOTKH KYJIbTYPAJIbLHON SKMIAKOCTH B
NPOM3BOACTBE AHTHOMOTHKOB:

A) 0CBOOOIUTH KYJIBTYPAITBHYIO )KHIKOCTH OT KHCIOPOIa

b) ocB0oOOAUTE KyIbTYypalIbHYIO KUIAKOCTH OT MPOJIYLIEHTA

B) ocB000AUTE KyABTYpalbHYIO KUAKOCTh OT OKUCIUTENEH

I') ocBOOOAUTE KyABTYTAPIBbHYIO KHUAKOCTh OT a30THUCTBIX COEAUHEHUN

20. ABTO/IM3 MUIleJHUSI NMPOAYLEHTA B Ipolecce OMOCHUHTe3a AHTHOMOTHKOB XapaKTepeH
JJISL CTAJIU:

A) Tpornodassr

b) nnnodassr

KJIETOYHOM CTEHKHU

21. Peryampyer npouecc nuieBapeHus:

A o-amunaza

b opaza

B crpenronekasa

22.Bepno ym yrBepkaeHue:«IlomuakpuiaMuaHbiil reb He 00J1a1aeT HOHHO-00MEHHBIMHU
cBOiicTBaMH, MO3TOMY npu uMmoOmausanuu pH - mpodmniabr aktuBHOoCcTH QepmeHTa He
U3MEHACTCH»:

A Bepao

b Hesepno

23. B mpounecce BblieJIeHUs] M3 KYJAbTYPAaJbHOH cpeAbl (PEPMEHTOB M HX OYHCTKH He
HCIIOJIB3YeTCs:

A sKcTpakuus
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b copbuunonHsie mpoIecch

B ocaxnenue (BeicasiuBaHuE)

I' meperonka ¢ BOASHBIM [1ApOM

24.®epMeHT JIMra3a, HcnoJib3yeMbli B FeHeTHYeCKOM MH/KeHepHu:

A ckperisieT BEeKTOp ¢ 000JI0UKON KIETKU X03IMHA

b xaranuzupyeT BKIIOYEHHE BEKTOpPA B XPOMOCOMY KJIETOK XO3sIMHA

B karanusupyer KoBaJeHTHOE CBsi3bIBaHUE yriieBoAHO — ocopHoii nenu JHK — rena ¢ JIHK —
BEKTOPA

I' kaTanu3upyeT 3aMbIKaHUE NENTHUIHBIX MOCTUKOB B ENTHIOTIMKAaHE KIETOYHOU CTEHKU

25. HeasmMm umMoOmam3auum (epMeHTOB B OHOTEXHOJIOTMYECKOW NPOU3BOACTBE
SIBJISIIOTCS:

A TOBBIIIEHUE YIETBHON aKTUBHOCTH

b noBslenue cTabuiIbHOCTH

B pacmupenue cyOcTpaTHOro ciekTpa

I' MHOrOKpaTHOE UCHOJIB30BaHUE

26. B npousBoacTBe a/6 npu Ky 1bTUBHPOAHUHM MUKPOOPTaHU3MOB HCII0JIb3YyeTCs:

A) OBEpXHOCTHOE KYJIbTUBUPOBAHHE

b) riiyOunHOE KyIbTUBUPOBAHKE

27. B npousBoiacTBe a/0 mNpH KyJbTHUBMPOAHMM MHUKPOOPTraHM3MOB HMCIOJb3YIOTCHA
NUTaTeJIbHbIE CPe/bl:

A) TBepabIe

b) xunkue

B) razoo6paznsie

28. Kakas uesb He npeciieqyercsi Ipv nepeMenidiBaHUU CPelbl B peaKkTope:

A) ynaneHue ¢ MOBEpXHOCTH KJIETOK MPOAYKTOB OOMEHa U JTU3Kca KIETOK

b) pacnibuienne Bo3ayxa, BRIXOASIIETO U3 OapOoTepa

B) paBHOMepHOE pacrnipesiesieHle MUTATEIbHBIX BEIECTB

I') otnenenue KynbTypalibHON Cpelibl OT MPOAYLIEHTA

29. Ilpu OMoCUHTE3€e KAKOT0 AHTHOMOTHKA He00X0IMM MCTOYHHMK XJIOpa:

A) amMIIUIWIIMHA

Bb)crpentomununa

B) neBoMuniernna

I') rpamuniuauna C.

30. TOKCHYHOCTD MJIOX0 OYHMIIEHHBIX MPENapaToB CTPENTOMUIIMHA CBA3aHA:

A) ¢ HanM4KeM B IpenapaTax T’HCTaMUHOTIOJOOHBIX BEILIECTB

b) ¢ oOpa3oBaHreM TOKCUYHBIX BEIIECTB U3 CTPENITOMHUHIIHA

B) ¢ noBbIIeHHOH CKOPOCTHIO NPOHUKHOBEHHSI CTPENTOMUIIMHA B TKAHU OpraHnu3Ma

I') ¢ NOHMXEHHOW CKOPOCTHhIO MPOHUKHOBEHHS CTPENTOMHUIIMHA B TKAHM OpPraHu3Ma U, TaKUM
00pa3oM, MOBBIIIEHHBIM €r0 CO/Iep’KaHNUEM B KPOBH.

Bapuanr 2

1. K npenaparam npo0HOTHKOB, He COAEPKAIIUX OM(PHI00aKTEPHH, OTHOCST:
a) mpodudop

0) HopModTOp
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B) Ougukon

r) ondunus

2. K npenaparaM npo0MOTHKOB, He COJepPKAIMX JUIAKTO0AKTepPUH, OTHOCHT :

a) ractpodapm

0) oudmms

B) JIMHEKC

T') TaKTOOAKTePUH CyXOH

3. Eciu 002 mTaMMa B CMeIIaHHOM KYJIbType pacTyT ObicTpee, YeM B COOTBETCTBYIOIIUX
YHCTBIX KYJbTYpPaXx, siBJIeHHE HOCUT Ha3BaHMe:

a) HEUTpaJIu3M

0) MyTyanu3m

B) aMEHCAIIU3M

I') KOMMEHCAJINU3M

4. PocT 01HOr0 MUKPOOPraHU3Ma MOJABJISIETCS B IPUCYTCTBUH APYroro — 3To:

a) HEUTpaJIu3M

0) amMeHCcaIU3M

B) KOMMEHCAJIU3M

r) cuMOHO03

5. KyJabTUBHPOBaHHME MOJOYHOKHMCJIBIX 0aKkTepuil ocymecTBJAAOT npu pH:

a) 5,5-6,0

0) 8,0-8,2

B) 6,0-7,0

r) 7,2-8,0

6. Kak nocTuraercsi BbICOKasi CTA0MJIbLHOCTDH MPOTOIVIACTOB NIPH XPAHEHHUH B:

a) XoJoJe

0) cpeze ¢ 1oOaBICHUEM aHTHOKCHIAHTOB

B) TMUIIEPTOHUYECKOI cperie

') aHA3POOHBIX YCIOBHUAX

1) cpeie MOJIUATUIICHT MIIKOJIS

7. JInzouum obecrieynBaeT MoJIy4eHue MPoToIJIACTOB:

a) KJIETOK pacTeHUuM

0) KJIETOK rpuOOB

B) KJIIETOK KUBOTHBIX

') aKTHHOMUIIETOB

8. KyabTypa TkaHel pacTeHuii — 3T0:

a) BBIpAIllMBAHUE JICKAPCTBEHHBIX PACTEHUI HA OMBITHOM I10JI€

0) KyIbTUBHUPOBAHHUE MUKPOOPTAaHM3MOB, YCBOMBIIHNX T'€H PACTEHUS, OTBETCTBEHHBIN 3a CHHTE3
onpeneneHHoro bAB

B) BBIpAIlMBaHUE B CTEPHUIBHBIX UCKYCCTBEHHBIX YCIOBHUSX H30JHMPOBAHHBIX KIETOK, TKAHEH,
OpraHOB PacTeHHI Ha TBEPbIX WJIU KUAKUX MUTATIEHHBIX Cpeaax

r) cOOp pacTeHUil Ha ECTECTBEHHBIX CpelaX OOUTaHUS

9. OCHOBHOE MPEUMYILIECTBO PACTUTEJBHOIO ChIPbS, MOJYYaeMOr0 NPH BbIPAIIUBAHUM
KYJbTYP KJETOK Iepel ChbIpbeM, MOJy4YaeMbIM U3 IUIAHTAINMOHHBIX MJIM JMKOPACTYIIUX
pacTeHHi:

a) OoJIbIIasi KOHIIEHTPAIIHS 1IETIEBOTO MPOIyKTa
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0) MCHbIIIasi CTOMMOCTD

B) CTaH/IapTHOCTh

r) 6oJiee mpOCTOE N3BJICUEHHE LIEIEBOTO MPOTYKTa

10. UuaykTopaMu peaju3aliMi TOTUIIOTEHTHOCTH KJIETOK U TKaHell pacTeHuil ABJISIOTCS:
a) YO®-o0myueHue

0) BUTAMUHBI

B) aMUHOKHCIIOTHI

) GUTOrOpPMOHBI

11. ®yukumueii pepoMoHOB siBIIsIETCH:

a) aHTUMUKPOOHAasi aKTUBHOCTh

0) MPOTUBOBUPYCHASI AKTUBHOCTD

B) UI3MEHEHHUE MOBEICHUS OpPraHu3Ma O CeH(pUIECKUM peenTopom

T') TEPMOPETYIUPYIOMIAsi aKTHBHOCTb

1) TPOTHBOOITYXOJIEBAsI aKTHBHOCTH

12. 3nHayeHHe aJUVIOMOHOB KAK CHTHAJbHO-KOMMYHHUKATHBHBIX  BellecTB  UIf
CEeKPETHPYIOIIEr0 OPpraHu3ma:

a) aJanTaTHBHO BBITOIHOE

0) opraHrYecKue MOIMYJISIIT

B) y3HaBaHHE HAa TEPPUTOPUU

T') [I0JIOBBbIE aTTPAKTAHTHI

13. 3navyeHue KpaMipoMOHOB B IpUpo/e:

a) aHTUMUKPOOHAsI aKTUBHOCTD

0) perymsus YUCICHHOCTH MOMYJISIIUA

B) MpUBJICYCHUE 0COOCH CBOETO BUIA

T') OTITyTHBaHUE 0COOEH APYTrux BUIOB

14. B cocTaB aKTHBHOI'O HJIA BXOJAAT:

a) BUPYCHI

0) 6aktepuodaru

B) OakTepuu

T') CUHE-3€eJIeHbIE BOJIOPOCIIU

15. Ilpu ouncTKE CTOKOB OMOTEXHOJOTMYECKUX MPOU3BOJACTB MPUMEHSIOT AKTUBHBIH WJI —
3TO:

a) MPUPOJIHBIN KOMIUIEKC MUKPOOPTaHU3MOB

0) copOeHT

B) CMECh COPOCHTOB

') CMeCh MUKPOOPraHU3MOB

16. BUOTeXHOJI0T M SABJISIETCS] HAYAJIBHBIM 3TANIOM B NpoLecce MPOU3BOACTBA:
a) MOJYyCUHTETUYECKUX aHTUONOTHKOB

0) nmaHokoOajsaMuHa

B) OEH3MINEHUIMIUINHA

I') KUCJIOTBI aCKOPOMHOBOM

17. BHOTeXHOJI0T Ml SIBJISIETCS 3aKJII0YUTEIbHBIM 3TAllOM B Npouecce MPOU3BOACTBA:
a) MOJIYyCUHTETUYECKUX aHTUONOTHKOB

0) aMMHOKHUCIIOT XUMUKO-(EePMEHTaTUBHBIM METOJIOM

B) KUCJIOTbI aCKOPOHUHOBO
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') PeKOMOMHAHTHOTO MHCYJIMHA

18. B pa3BuTuu 0MOTEXHOJIOTUM NEPHOT AHTHOMOTUKOB MPOXOAUIL:

a) 1866-1940 rr.

6) 1941-1960 rr.

B) 1961-1975 rr.

r) 1975-2001 rr.

19. IlpakTnyeckoe 3Ha4YeHHe MOJYCHHTETHYECKOI0 AMHHOIVIMKO3MIA AaMHMKAIMHA
00yCJIOBJIEHO:

a) aKTUBHOCTBIO [TPOTUB aHA’POOHBIX NATOME€HOB

0) OTCYTCTBHEM HEPPOTOKCUYHOCTHU

B) YCTOMYMBOCTBIO K 3allUTHBIM (epMeHTaM Yy OakTepHil, WHAKTUBUPYIOLUIUM JIpyrue
aAMUHOTJIMKO3H/1bI

') aKTUBHBIM BBIJICJICHHEM U3 KIJICTKH

20. 3amMTa NpOAYLHEHTOB AMHHOIJIMKO3UA0B OT COOCTBEHHOI0 AHTHOMOTHKA:
a) HU3KOE€ CPOJICTBO PUOOCOM

0) BpeMeHHas pepMEeHTaTUBHAS HHAKTUBAIIUS

B) KOMIapTMEHTAIUs

T') yTOJILEHHE

21. IIporuBoONMyX0/1€BbIM (DePMEHTHBIM IIPENAPATOM SABJISICTCSH:

a) acmlaparvHasa

0) cTenToKMHA3a

B) MEHUIIMJIJTMTHA3A

T') YpPOKHHa3a

22. JIakTo03a Mo/ AelCTBHEM JIAKTA3bI pacllelisieTcsi ¢ 00pa3oBaHueM:

a) TIIFOKO3bI 1 PPYKTO3BI

0) IJIIOKO3BI U TAIAKTO3BI

B) JIBYX MOJIEKYJI Caxapo3bl

T') IBYX MOJICKYJ (PPYKTO3BI

23. ®epMeHT JIAKTA3a OTHOCUTCS K KJIACCy:

a) JIiras

0) Tpancdepas

B) U30Mepa3

T') TUapOJIa3

24. @epMeHT aMWJIA3y JIsl MPOU3BOACTBEHHBIX MPOILECCOB MOJIYYAIOT U3 KYJbTYPbI:
a) Aspergillus niger

6) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex

25. ®epMeHT aMWJIOIJIIOKO3HMIa3y, OCYIIECTBJISAKINMI T'HAPOJIHN3 OJUI0CaAXapHI0B /10
IJII0KO03bI, /151 IPOM3BOACTBEHHBIX MPOLECCOB MOJIY4Yal0T U3 KYJbTYpPbI:

a) Aspergillus niger

0) Bacillus subtilli

B) Bacillus coagulans

r) Arthrobacter simplex
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26. OT COOCTBEHHOr0 AHTHOMOTHKA NPOAYHEHTHI AMHHOIVIMKO3UI0B 3allHIIAIOTCHA C
NMOMOLIBIO:

a) HU3KOro CpoJACTBa prubOCOM

0) BpeMeHHas (pepMeHTAaTHBHAS MHAKTHBALINS

B) KOMIIapTMEHTAIUs

I') YTOJIIIEHUE KIIETOYHOU CTEHKH

27. YTo Takoe aKTHBHOE BblJeJIeHHe aHTHOUOTHKA U3 0aKTepHaJIbLHOM KJIeTKH — 3TO:
a) SKpaHUPOBAHHE PUOOCOMBI

0) addrroke

B) CHIDKEHME IPOHUI[AEMOCTH BHEIIHUX KJIETOYHBIX CTPYKTYP

') peMHUCCHS

28. MecTaMu ecTeCTBEHHOT0 O0MTAHUS MPOAYLEHTOB AHTUOMOTHKOB:
a) moysa

0) BO3IyX

B) JIepeBbs

I') IPOTOYHAs BOJIA

29. Il;iecHeBbIe TPUOBI KAK NPOAYLEHTHI AHTHOUOTHKOB:

a) OJHOKJIETOUHBIE SYKApUOTHI

0) MHOTOKJIETOYHBIE DYKapUOThI

B) OJIHOKJIETOYHbIE TPOKAPHOTHI

') MHOTOKJIETOYHBIE TPOKAPHOTHI

30. KiterouHasi CTEeHKa aKTHHOMHLIETOB COCTOUT M3:

a) XUTUHA

0) menTuaOTINKaHa

B) JIUTIOOTIIMCAXAPUIOB

T') JTUIONPOTEUHOB

Bapuant 3

1. MexaHu3Mbl MYTyaJIu3Ma:

a) 0OMeH MUTaTeIbHBIMH BELIECTBAMU

0) CUHTE3 TOKCUYECKUX BEIECTB

B) TIOTJIOIICHUE HE3aMEHUMBIX ITUTATEIIbHBIX BEIECTB

T) cekpenus: GEpPMEHTOB, pa3pYIIAIOIINX TOJUMEPbI KIIETOYHON CTEHKU

2. CocTosiHHE CHCTeMbl, KOIJa HH OJWH M3 OPraHW3MOB He OKa3bIBaeT BJIMSIHMS HA
CKOPOCTh POCTA IPYroro MUKpOOPraHu3Ma, Ha3bIBaeTCsl:

a) HeHTpanu3M

0) MyTyanusm

B) KOMMEHCAIIU3M

T') aMEHCaIN3M

3. PocT 0JHOr0 MUKPOOPraHU3Ma MOJABJISIETCS B IPUCYTCTBUH IPYroro — 3To:
a) HEUTpaJIu3M

0) aMeHCaIU3M

B) KOMMEHCAIIU3M

) cuMOHO03
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4. Bacillusxoaur B cocTaB npenapara:

a) ®nonuBuH bC

6) Hopmodnop

B) DHTEPOI

r) budukon

5. Hakormienne 6momaccol KyJabTyp Lactobacillus mpoBoasit Ha muTareIbHBIX cpeaax Ha
OCHOBe:

a) Ka3erHa M JKeJlaThHa

0) MeYeHOYHOT0 OYJIbOHA, TICITOHA M JIAKTO3BI

B) TUAPOIN3aTa MOJIOKA, COJIOJJOBOTO SKCTPAKTA, TITFOKO3BI

I') MeJacchl ¥ XJIOPHUAa HaTPUsI

6. JxcnianT — 3T0:

a) M30JIUPOBAHHBIC U3 PACTCHUN ()parMeHThI TKAHU

0) pparMeHTHI KayuTyca JJisi CyOKyJIbTUBUPOBAHUS

B) 9acTh CYCIIEH3MOHHOU KYJIBTYPBI I CYOKYJIbTHBUPOBAHUS
T') KYJIbTYpa, BOSHHKAIOIIASI U3 OJHON KICTKU

7. Tun nuTanus KyJbTYpPbl TKaHEH pacTeHH:

a) ayKCOTpoHBIN

0) xeMoreTepoTpoPHbII

B) (h0TOABTOTPO(HBIN

') XEMOJIUTOTPODHBIHA

8. U3 KyJabTypbl KaKo#l KJIeTKH BbIACJAOT IIUKOHUH:

a) BopoOeiinnka KpaCHOKOPHEBOTO

0) Tabaka KypuUTEITHHOTO

B) JKeHbIeHst

r) Ponnossl po3oBoii

9. U3 KyJbTYpPbl KAKO# KJIETKH BbIAEJSIOT YOUXUHOH:

a) BopoOelinnka KpaCHOKOPHEBOTO

0) Tabaka KypuUTEIHHOTO

B) JKeHbIeHs

r) Ponnossl po3oBoii

10. U3 KyJbTypbI KAKOH KJIETKH BbIACJISIOT CHHTE3 NAHAKCO3UA0B:
a) BopoOeitHnka KpaCHOKOPHEBOTO

6) Tabaka KypUTEIHbHOTO

B) JKeHbIIeHs

r) Poauonst po3oBoit

11. buoaornyeckasi OUMCTKA CTOYHBIX BOJ OCHOBAHA HA:
a) COCOOHOCTH MUKPOOPTaHU3MOB K MUHEPATU3AI[MN OPraHUYeCKIX BEIIECTB
0) XMMHYECKOM OKHCIIEHUU OPTaHUYECKUX BEIECTB

B) CKMTaHUHM OPraHUYEeCKUX BEUIECTB B TOKE KHCIOPO/1a

T') OKUCJICHHH OPTaHNYeCKUX BEIIEeCTB MO/ ACHCTBUEM XIIOpa
12. Anmapartsl, B KOTOPBIX OCYUIECTBJISIETCSl JAeCTPYKIHS OPraHUYeCKUX 3arpsi3HeHUi
CTOYHBIX BOJI, HA3bIBAETCSI:

a) yCpeHUTEIN

0) OTCTOMHUKH
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B) a9POTEHKHU
I') pereHepaTopbl

13. l'[paBn.na GMP npeaycMaTpuBarT NMpoUu3BOACTBO B OTAC/bHBLIX INOMEIHICHUSIX U Ha

OT/1eJIBHOM 000PY10BAHMU:

a) ICHUIIWUIMHOB

0) aMHUHOTJIMKO3HUI0B

B) TETPALMKINHOB

') MaKpOJIUJIOB

1) TIOJIUEHOB

14. GLP periameHTHPYIOT:

a) J1abopaTopHbIE UCCIIEIOBAHUS

0) mIaHMpPOBAHKE MOMCKOBBIX padboOT

B) Ha0Op TECTOB MPH MPEIKINHUUESCKUX UCTIBITAHUSIX
') METO/Ibl MAaTEMaTUYECKOM 00pabOTKN JTaHHBIX

1) MPOBEJICHNE BAJIMIAIIUN

15. Ilpu ouyHMCTKe NPOMBINLIEHHBIX CTOKOB B «4YacChl
AeCTPYKTaTOPbI:

a) IPUPOJHBIE MUKPOOPTaHU3MBI

0) MOCTOSTHHBIE KOMIIOHEHTHI aKTUBHOTO HMJIa

B) CTaOMJIbHBIC TEHHO-UH)XCHEPHBIE IIITAMMBI

T') HE CTa0WJIbHBIC TeHHO-UH)XECHEPHBIC IIITAMMBI

NMUK» NPUMECHAKT IITAMMbI-

16. HedanocnopuH 4YeTBEPTOro MOKOJEHHUS, YCTOMYMBBII K Oera-j1akramazam

rPaMnoJIOKUTENbHbIX OaAKTepHii:

a) redazoauH

0) negTpuakcoH

B) edenum

T') HETPOJICKC

17. lleHUIUIJINHA3A UCIIOJIB3YeTCS MPH:

a) MPOBEpKE 3aBOJCKUX CEPU MEHUIJUIMHA HA CTEPUIILHOCTD

0) oreHke 3(PpPEKTUBHOCTH MEHUIMILTMHOBBIX CTPYKTYP MPOTHUB PE3UCTEHTHBIX OaKkTepuit

B) IMOJIYYCHHUHU MMOJTYCUHTCTHYCCKUX IICHUIIUIJTINHOB
r) CHATHHA AJUICPIUUCCKUX peaKuHﬁ Ha IICHUIIMJIJINH

18 CBoiicTBO OeTa-1aKTaMOB, H3-32 KOTOPOIo0 UX cjeayet, coriacuio GMP, napaéarbiBath

B OTJeJIbHBIX MOMeEIIeHUsIX:

a) o011as TOKCUYHOCTh

0) XpOoHHYECKasi TOKCHYHOCTh

B) SMOPHOTOKCUYHOCTh

T') aJUIEPreHHOCTh

19. buocuHTEe3 AHTHOMOTHKOB, MCIHOJb3YeMbIX KaK
YCHUJIMBaeTCs M HACTYINAeT paHblile Ha cpeaax:
a) OoraThIX UICTOYHHKAMU a30Ta

0) 6oraThIX HCTOYHUUKAMH YTIIepoaa

B) OoraTbIx ucTouHukamu ocdopa

) OCAHBIX MUTATEIBHBIMU BEIIECTBAMU

JIEKAPCTBEHHBIN  BeLIeCTBa,

20. C To4KkHM 3peHHs OMOTEXHOJIOTUM AHTHOMOTHKM SIBJISIIOTCSH:
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a) IEPBUYHBIMU META00JIUTAMU

0) aMHMHOKHUCJIOTAMH

B) epMeHTaMu

I') BTOPUYHBIMH META00IUTAMU

21. MyabTH(epMeHTHBIH KOMILIEKC — ITO:

a) KOMIUIEKC (DepMEHTHBIX OEJIKOB, BBIIEISIEMBINA U3 KIETKH ITyTEM 3KCTPAKIIMU U OCAKICHHS
0) KOMIUICKC ()epMEHTOB KJICTOYHON MeMOpaHbI

B) KOMIUIEKC 3K30- U 3HJIOIPOTEa3

I') KOMIUIEKC (PEPMEHTOB, KaTAIM3UPYIOLIUX CUHTE3 IEPBUYHOTO WIIM BTOPUYHOIO METab0IMTa
22. JInzoumanaza npuMeHsieTcs JJIs:

a) yJIydlIeHHs Ipolecca MUIIeBapeHUs

0) OUMCTKU paH OT THOMHO-HEKPOTUYECKHX MacC

B) JieueHusi TPOMOO030B

I') CHATUS aHAQUIAKTUYECKOTO 11I0Ka

23. MeToabl HMMOOWJIN3AIUN:

a) BHYTPUKIIETOYHBIC

0) pu3UKO-XUMUYECKHE

B) (hepMEHTATUBHbIE

') XUMHYECKHE

24. IlpenapaTthbl NPOTEOJIUTHYECKUX (pepMEHTOB:

a) TepPUITUTHH

0) comu3um

B) CTpENTOJIMa3a

T') acmiaparuHasa

25. IlleHMUMJ/UTMHHA3A2 IPUMEHSIETCH C LeJbI0:

a) JICUCHUH JICHKeMUH

0) nu3uca HEKPOTHUECKUX MacC B TKAHU

B) CHATHS aHA(PHUIAKTUYECKOTO MIOKA

T) JISYCHUS TUIIEPYPEKUMUU

26. AKTUHOMHULIETHI POXYIUPYIOT:

a) CTPENTOMUIIUHBI

0) BUTAMUHBI

B) aMUHOKHCIIOTHI

r) GepMEHTHI

27. OnTumMajbHasi TeMIepaTypa AJsi CHHTe3a aHTUOMOTHKOB:
a) Boimre 30° C

0) 24-29° C

B) 15-18°C

r) 18-22°C

28. UnTeHcnBHOMY OMOCHHTE3y AaHTHOMOTHKOB CIIOCOOCTBYeT:
a) yMEHbIIIEHUE B MUTATEIBHOMN Cpesie HCTOUHUKOB yriiepoa
0) yBelIMueHHE B MUTATEIbHOM cpelle HCTOUHUKOB a30Ta

B) YBEJIIMYECHHE B IUTATEIBHOM CpeJie IIIFOKO3bI

I') yBEJIMUEHHE B MUTATEIBHON cpesie UCTOUYHUKOB (ochopa
29. ITo6ounbIe 3pPexkThl AHTHOUOTHKOTEPANIMH:



a) TucOaKTepro3

6) OPBU

B) II€PEJIOMBI

I') aBBUTaAMUHO3

30. MuieHsb Ui aHTHOAKTEPUATbHBIX BellleCTB B MUKPOOHOIi Ki1eTKe HHAYe HA3bIBAIOT:
a) Taprer

0) mpoMOTOp

B) cailT

I') 9K30H

JIUTEPATYPA JIUISI MOATOTOBKU K 3AHSATHUIO ITIPENNTOJABATEJISIM:
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3auaTue Ne 18.
TEMA 3AHATUSA: Moayas Ne 4 no IPAKTUYECKHUM HABBIKAM

3agaya. B mpomecce OMOTEXHOJIOTHYECKOTO IMpoLecca W3 sapa KIETKH MaTOT€HHOTO JUIs
YeJI0BeKa MHUKPOOPraHM3Ma BBIACICH T€HOM, B KOTOPOM ObUI BBIOpaH ONPEACICHHBI T€H
(y4acToK HYKJIIEMHOBOM KHUCJIOTBI MHUKpOOpranusma). JlaHHbIi TIeH pa3MHOXKaeTcs ¢
npumeHenueMm [II[P. B 06a3e aHTUMHMKpOOHBIX areHTOB BBIOPAH OJMH, B3aUMOJICHCTBUE C
KOTOPbIM  MOJABWJIO AaKTHUBHOCTh TeHa HaubOosnee d¢pdexkruBHO. 3areM BbIOpaHHBIN
QHTUMUKPOOHBIM areHT ObUI ONMpOOOBAaHMM B JICUCTBUU Ha IEIYI0 MHUKPOOHYIO KIETKY
HCXOJHOTO MUKPOOPIaHKW3Ma, BbI3BAB BHIPAKEHHOE I10/1aBJICHUE €€ KUZHEESITEbHOCTH.

1. Omnpenenute BUA CKPUHUHTA aHTUMUKPOOHON CTPYKTYpPHI JUIsl KOHKPETHOTO MAaTOT€HHA.

2. BwigenuTe OCHOBHBIC 3Tallbl CKPHHUHTA, ONIPEICTTUTE UX 3HAUEHUE B XOJI¢ CKPHHHHTA.

3. Jlnst yero mpuMeHsIeTCS TAHHBIA BUJ CKDUHUHTa aH THMUKPOOHOM CTPYKTYPHI.

4. Yto ciy’KuT IpoAO0DKEHHEM YKa3aHHOTO Tpoliecca?

3agauya. ['enHas nHXeHepus MosiBUIAch Ojaarogaps paboTaM MHOTHX HCCIIEZOBAaTeIeH B pa3HbIX
oTpacisX OMOXHMHUHU U MOJIEKYIISIPHON TeHEeTUKH. | eHHast WHKEHEpHsT — COBOKYITHOCTh METOJIOB,
MO3BOJISIIOIIMX B MPOOUpPKE MEPEHOCUTh M'EHETHUECKYI0 MH(OpMAIMIO U3 OJHOTO OpraHu3Ma B
npyroii. IlepeHoc reHOB JaeT BO3MOKHOCTh MPEOJI0JIEBATh MEXBHUIOBbIE Oapbephl U MpeaaBaTh
OTJIeIbHbIE HACIIEICTBEHHBIEC IPU3HAKUA OJJHUX OPraHu3MOB ApyruM. Llens — nmonydeHue KIeToxk,
B MPOMBIIIJICHHBIX MaciiTabax HapadaThIBaTh HEKOTOPHIC OCTTKH.

1. Yro mpencTaBisrOT U3 ceOs TUIa3MUIBI, UX POJIh B TCHHOW WHKEHEPUH?

2. Jlns gero 6akTepHUalibHBIC KJIETKH BBIPA0ATHIBAIOT PECTPUKTA3ZHI?

3. CymHOCTh TIpollecca KJIOHMpOBaHUS Ui TojydeHuss pekomOmHuHTHOM JIHK ¢

MIPUMEHEHHUEM IIJIa3MUJ U PECTPUKTA3
4. OcHOBHBIE IPOIYLEHTHI, UCHOJB3YEMbIE B TOCTPOCHUU PEKOMOMHAHTHBIX OEJIKOB
5. ITlonsTe BekTOpa B reHHOW MH)XXEHEPUU

3agauya. BaxxHoll cocTaBHOW YacTbi0 OWMOTEXHOJOTHHU SIBISETCS T€HETHYECKas WHKEHEPHUS.
MeToibl TEHHOM HHXKEHepUH NMpeoOpa3yloT KIETKH OaKTepui, Aposked W MIICKONMTAIOIIUX B
«pabpukm» 11 MacIITaOHOTO TPOU3BOJICTBA JIIOOOTO PEKOMOMHAHTHOTO OeJTKa.
1. Kakue BBl 3HaeTe (epMEHTHI, MPUMEHSIEMbIE MPU KOHCTPYUPOBAHUU PEKOMOMHAHTHBIX
JIHK
2. OcoOeHHOCTH KOHTpPOJII KadecTBa TI'E€HHO-MH)KEHEPHBIX IIpernaparoB, IOKa3aTelu
KauecTBa
3. Ponb BekTOpa B reHHON MHXEHEPHH
4. XapakTepucCTHKa BEKTOPHBIX CHCTEM, BaXHbIE Ul IEpPeHOca HEOOXOJIUMBIX I'€HOB B
KJIETKU MJICKOTIMTAIOIINX

33}13'—[3. HOBGpXHOCTHLIfI MCTOA KYJIbTUBUPOBAHUA ITPOAYILICHTOB (bepMeHTOB.

99



A. TIpy NOBEPXHOCTHOM METOJE KyJbTypa pacTeT Ha IOBEPXHOCTH TBEPAOU WIM KHUIKOU
MUTATENILHOM cpezie? 3a cueT Jero odecrneunBacTcs adpaius Mpu 3TOM criocobe?

b. 0CHOBHBIE IPEUMYILIECTBA IOBEPXHOCTHOM KYJIbTYPBI.

B. Buapl moceBHOro Marepuaiga IpUd MOBEPXHOCTHOM KYyJIbTUBUPOBAHUU IPOIYLIEHTOB
(bepMeHTOB.

I'. cxema 04MCTKH NPU MOBEPXHOCTHOM KYJbTUBUPOBAHUU ITPOJYLIEHTOB (PEPMEHTOB.

3agava. Cragus GepMeHTaul — HEHTPaJIbHAs CPEIU 3TAIOB MMPOMBIIUIEHHOTO POU3BOJICTBA.
[Ton ¢depmenTammeld MOHUMAIOT COBOKYITHOCTH IOCIIEIOBATEIbHBIX ONEpaIfii OT BHECEHUS B
3apaHee TPUTOTOBJICHHYID W TEPMOCTATHPOBAHHYIO Cpeoy WHOKYIATA /O 3aBEpUICHUS
MIPOLIECCOB POCTa, OMOCHHTE3a WK OMOTpaHCPOpMaLK
1. Kaxkwue nBa Buzia pepMeHTaLIMM BaM U3BECTHBI?
2. C moMoIIbI0 KaKOro TEXHOJIOTHYECKOTO 000pYyIOBaHUS OCYIIECTBISICTCS (hepMeHTann?
3. Kak TtexHonormueckoe oGOpPMIIEHHE TMPOIECCOB MPOMBIIIJICHHON OHOTEXHOJOTHH
3aBHCUT OT OTHOIIEHHWS MHKpPOOpraHM3Ma-NpoJIyleHTa K kuciaopoxy? Tpu rpymmsi
OMOpPEaKTOpOB.
4. CnocoObl ynpaBieHus nmpoueccoM hepMeHTanuu

3apaua. BaxxHoe 3HaueHWEe cpead TOPMOHOB TOJUKEITYIOYHOW »KeJle3bl UTIpaeT MHCYJIMH. B
HACTOSIIIUNA MOMEHT PACUIUPSIIOTCS] BO3MOXHOCTHU CO3/IaHUsI PEKOMOMHAHTHOTO HHCYJIMHA.

1. Guonornyeckre PyHKUMUN HHCYINHA B OPraHU3Me YeJIOBEeKa.

2. CTpOCHUE UHCYJIMHA.

3. GMOCHHTE3 MOJIEKYJIbI HHCYJIMHA B OpraHU3Me YeJIOBeKa U3 MPOUHCYIIHUHA.

4. Kakue HENOCTaTKW MPOM3BOJACTBA W TNPUMEHEHHS HMHCYJIUHOB M3 >KUBOTHOTO CHIPbS BbI
3Haere?

3agaya. OnpenenuTe JIEKAPCTBEHHYIO CYOCTAHIINIO M0 OMMCAHUIO TEXHOJOTUYECKOTO Mpoliecca:
ItamMmM CKOHCTPYHpPOBAH METOJOM I'eHHOW MHKeHepuH. OTOOp BBICOKOMPOIYKTUBHBIX KIIOHOB
MPOBEJIEH MO YCTOMYMBOW K aHAJOry IIeJIeBOro MpoaykTa. B kauecTBe aHaymora McHoJjib30BaH
po3eoduaBuH. CBepXNpPOAYLEHT KyJIbTUBUPYIOT Ha MUTATEIbHONW Cpeoe C Melnaccol u
JIPOKKEBBIM IKCTPAKTOM B TeueHuH 25-35 u. Ilpu temmneparype 37°C B yclnoBHAX adpaluu.
IleneBoil MPOOYKT CEKPETHPYETCS B KYyJIbTYPalbHYIO XHAKOCTH B KomuuecTBe 3,4-4,0 r/n
L[EJIeBOr0 MpoayKTa. JIekapcTBEHHYIO0 CyOCTaHIIMIO BBIICISIOT U3 KYJIbTYPaIbHOMN JKUJIKOCTH TIO
PacTBOPUMOCTH B IIENIOYAX U KHCIOTAaX U HU3KOH PAaCTBOPUMOCTH B OPraHMYECKUX KUIKOCTSIX.
1. cocTaBbTE TEXHOJIOTHUYECKYIO CXEMY MOIYYCHHS TAaHHOTO COEAUHEHUS.

2. METO/] COBEPIICHCTBOBAHNUS BBIOPAHHOTO MPOJIyLIEHTa U 0TOOpa CBEPXIPOIYLIEHTA.

3. KaKue elle NpOAYLIECHTHI JAHHOTO BEIIECTBA BAM U3BECTHBI, UX JIOCTOMHCTBA U HEIOCTATKH.

3agaua. Co3maHue U MPOU3BOJICTBO PEKOMOWHAHTHBIX YEIOBEYECKHX MHCYIMHOB CYIIECTBEHHO
MOBBICUIIO A(PPEKTUBHOCTH JICUCHUS CaXapHOTro JAuadeTa W 00eCredusio MOBBIMICHHE KayecTBa
JKM3HHU OOJILHBIX.

1. xakue ABa MOAXOAa JUISl TOJYYEHHS WHCYJIWHA HUCIOIB30BAHHUEM METOJIOB T€HETHYECKOM
WHXEHEepUH BbI 3HaeTe?
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2. Kakod W3 TOJXOJOB IMPHUMEHSETCS B OMOTEXHOJOTMYECKOM IPOM3BOJCTBE HWHCYJIHMHA IO
texrosioruu pupmer «Elilillyy (CILIA)

3. KakoW MNPOAYLEHT NPUMEHSETCS B OHOTEXHOJIOTHYECKOM MPOU3BOJCTBE HWHCYJIHMHA IO
texHosoruu pupmer «Elililly».

4. mporecc GpepMEeHTALUK MPU OMOTEXHOJOTMYECKOM MPOU3BOJICTBE UHCYJIMHA 110 TEXHOJIOTUH
dupmer «Elililly».

JInsg d4ero TpUMEHHMa JE3UHTErpalus KICTOK MPOAYLEHTa MPH OHOTEXHOJOTHYSCKOM
pOM3BOICTBE MHCYIHHA 10 TexHosoruu hupmbl «Elililly».

3agaya. «M3 1asMbl  KpOBM WM CBIBOPOTKM  KPOBH  JOHOPOB-I0OPOBOJIBIIEB,
MMMYHU3UPOBAHHBIX BaKIMHOW MPOTHB KJIEMIEBOrO HHIEe(haInTa, BBIACIAOT (pakmuio g
dpakmoHNpoBaHMEM 3TaHoioM Tpu Temmeparype Hmke 0°C TIOOYIHHOBOW dYacTH GelKoB
kpoBu. Jlamee mpoBoAsaT nuodumianzanuio, usrotorienue 10% pacTBopa, CTEPUITU3YIOUIYIO
¢unbTpanuio u ammynupoBanue no 1 mi (1 mo3a)».
[Ipoananu3upyiiTe ONMrMcaHue TEXHOJIOTHUECKOTO MpoIiecca 10 CIEAYIOMEH cxeme:

¢ HasBaHne IMMYHOTPOITHOTO JIEKAPCTBEHHOTO CPENICTBA,

e Kiacc u rpynma npemaparoB, K KOTOPbIM OTHOCHTCSI TAHHOE CPEJICTBO;

e JlocToMHCTBa M HEOCTATKU TAHHOTO MMMYHOTPOITHOTO CPEJ/ICTBA;

e  OCHOBHBIE JTAIlbI MOJTYYCHHUS;

e JJokazaTenn KauecTBa;

e VYcnoBusi XpaHEHUs U TPAHCIIOPTUPOBAHMUS,

e BiusHNe HAa UMMYHUTET U IPUMEHEHHUE.

3agaya. [7aBHBIM MpENATCTBUEM, CTOAUIMM HAa TIYTH Pa3BUTHUA  [POMBIILIEHHOTO
MUKpPOOHMOJIOTMYECKOTO TUIPOKCUIMPOBAHUS CTEPOUIOB SBISETCS HU3Kas (epMeHTauus,
HECMOTPS Ha BBICOKUN IMPOIEHTHBIN BBIXOJI IO CYOCTpaTy.

1. npuuuMHBI HU3KOW TMPOU3BOAMTEIBHOCTH (EepMEHTAlMH MpPU  MHUKPOOHUOJIOTHUYECKOM
TUAPOKCUIMPOBAHUH CTEPOUIOB.

2. aKTUHOOAKTepHUH, poJib B IpoLieccax OMOKOHBEPCUH CTEPOUIOB.

3. poxn Corynebacterium, posib B OHOKOHBEPCHUH CTEPOUIOB.

3agauya. B nponecce MHUKpPOOMOJIOTMYECKOTO CHHTE3a C NPUMEHEHHEM KHUIIEYHOM MalOuKu
M0JIy4at0T aMUHOKHCIIOTY TPEOHHUH.

1. BuooOBeKT, ero 0cOOEHHOCTH MPU PETYISIIUYA OMOCHUHTE3a aMUHOKHUCIIOT.

Ctpoenue peryispHoii 00sI1acTH.

2. Metosbl COBEPIIEHCTBOBaHUS OMO0OBEKTA.

3. Meton oT60pa CBEpXNPOAYLIEHTA.

3agava. lIMMmyHHas cuctema, COBMECTHO M DHIOKPUHHOW, HEPBHOMW, CEPAEYHOCOCYAUCTON MU
IPYTUMHU CUCTEMaMHU, TIOCTOSIHCTBO BHYTPEHHEN CPEJIbl OPraHnu3Ma, WJIK TOMEOCTas.

1. akTUBUPYIOLIME areHThl IMMYHHOU CUCTEMOI (OIpeiesieHue).

2. KaKue KOMIIOHEHTbl UMMYHHOM CHCTEMBI BbI 3HaeTeE?

3. K KakoMy M3 KOMIIOHEHTOB MMMYHHOM CHCTEMBI OTHOCSATCS MMMYHOTJOOynuHbI? Kakue
KJIETKH B OpraHW3Me BbIpabaThIBalOT UMMYHOTJIOOYIHHBI? Kitacchl MMMYHOTJIOOYIHMHOB.
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3amauya. Ompenenure JIEKapCTBEHHYIO CYOCTAHIIMIO IO OMUCAHUIO TEXHOJIOTUYECKOTO

nporecca:  IlltaMmM  CKOHCTpyMpoBaH  METOJOM  TeHHOW  wmmkeHepun.  OtOop

BBICOKOITPOTYKTUBHBIX KJIOHOB IIPOBEJICH 110 YCTOMYMBOM K aHAJIOTy LIEJIEBOI0 MpoAykKra. B

KayecTBE aHajora MCIONb30BaH po3eoduaBuH. CBEpXIPOAYIEHT KyJIbTHBHPYIOT Ha

MUTATEJIbHOM Cpelleé ¢ MEJaccol M JAPOXIKEBBIM JKCTPAKTOM B TeueHuu 25-35 4. Ilpum

temneparype 37°C B ycnoBumsx adpamuu. lleneBoil HpOAYKT —ceKpeTUpyeTcs B

KYJIBTYPAITBHYIO KHUAKOCTh B KoymmuecTBe 3,4-4,0 1/11 1eneBoro npoaykra. JlekapcTBeHHYIO

CY6CTaHHI/IIO BBIACIIAOT U3 KYJIBTypaJIBHOI;'I KHUAKOCTU II0 PACTBOPUMOCTH B LICJIOYaX U

KHCJIOTaX M HU3KOU pPacTBOPUMOCTHU B OPTaHUYCCKUX KUIAKOCTAX.

1. 1. cocraBbTe TEXHOJIOTHYCCKYIO CXEMY MMOJIYYCHHA TaHHOTIO COCIMHCHM.

2. 2. MeToJ COBEpIICHCTBOBAHMSI BEIOPAHHOTO MPOIYIIEHTa M 0TOOpa CBEPXITIPOIAYIICHTA.

3. 3. kakue CIIC MOPOAYLCHTHI MJAHHOI'0 BCHICCTBA BaM H3BCCTHBI, UX OOCTOMHCTBA U
HEJO0CTaTKH.

3agauya. M3BecTHO, uT0 BUTaMUH D2 (3procrepuH) mpoaylHUPYIOT APOXKIKHU-CaXapOMHIIETHI B
a’pOOHBIX YCIOBHSX MPU M30BITKE YITIEBOJOB B MHUTATEIbHOU Cpefle, CHIPKEHHOM KOJIHYECTBE
a30Ta ¥ ONTHUMAIBHOM COJIEp>)KaHUU KUCIopoia (MakcumMyM 2%).

1. Ha30BUTE IPOMBIIUICHHBIN IPOYLIEHT JIJIsl TpoBUTaMuHa D2

2. Heobxoaum mu YD-cBeT I Tipoliecca oOpa3oBaHus 1eneBoro npoaykra? Ecim ma, To amst
Yero ¥ Ha KaKoM 3Tare TEXHOJOTH4YeCKOro mpolecca.

3. Wi 4ero B MPOMBIIUIEHHOM MPOU3BOACTBE BUTaMHHA D> mpumensitor ruaponn3? Kak
KCTOJIb3YIOT MOJYYCHHBIN THAPOIN3AT?

4. xak ucnoawp3ytoT rpudsl Candida B kauecTBe mpoaynenta Do?

5. xakue Ko(epMEHThI MOXKHO TIOJIYYUTh C HMCIOJb30BaHHEeM TpuboB pona Candida B xavecTBe
nposayuenTa D2? Posib B opranu3Me JaHHBIX BEIIECTB.

3agaua. CrepougHble TOPMOHBI (KOPTUKOCTEPOUJBI, MPOTECTEPOHBI, IIOJOBBIE TOPMOHBI)
YYaCTBYIOT BO MHOTHX J>KH3HEHHO BXKHBIX (QYHKIUSAX OpraHu3mMa. B OCHOBE NOIydeHUs
CTEPOMJIHBIX TOPMOHOB JIEKAT METO bl OMOTpaHchopManuu (OMOKOHBEPCHH ).

1. cymHOCTH mporecca onoTpanchopmaru.

2. KakuM 00pa30M OCYIIECTBIISIETCS CHHTE3 MOJIEKYJIBI CTEPOHUIa B IIpoliecce OMOKOHBEPCHUN?

3. OCHOBHBIE MTPOIECCHI MUKPOOHOJIOTHUECKONW OMOTpaHCHOPMAITUH.

4. mpeuMymiecTBa OMOTEXHOJIOTHYECKUX METOJIOB MPOU3BOJCTBA CTEPOUIOB TEpEe] METOaMH
XUMUYECKOTO CHHTE3a.

5. 4TO UCMONIB3YyeTCsl B KAYECTBE MCXOHOTO CHIPbsS VIS IIPOU3BOJICTBA CTEPOMIHBIX IPENapaToB
B OMOTEXHOJIOTHYECKOM MTPOU3BOJICTBE?

6. kaKkoi TuN pepMEeHTAIIMN TPUMEHSIOT IpU OMOTpaHchopMaIK CTEPOUIOB?

3agaua. OpUTPOMUILIMH, SABISIOMIMICS "30J0TBIM CTaHAAPTOM" cpeii aHTHOMOTHUKOBKIIacca
MakKpOJHJIOB, 00JIaZlaeT BBICOKOW AaKTMBHOCTBIO MPEXJE BCEr0 MPOTUBIPAMIIOIONKHUTEIBHBIX
KOKKOB, TaKMX KaK -T€MOJUTUYECKMH CTPEeNnTOKOKK TIpymnmbl A(S.pyogenes), MHEBMOKOKK
(S.pneumoniae), 3070THCTBIN CTaQUIOKOKK (S.aureus),MCKIItoYass METHIMUTHHOPE3UCTEHTHBIC
mrTaMMbl ocneaHero. Kpome Toro, oOHXopomio JedcTByeT Ha BO30yIUTENs KOKJIIOIIA
(B.pertussis), nudrepuitnyto nmanouky(C.diphtheriae), mopakcemny (M.catarrhalis), neruzonems
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(Legionella  spp.),kammunobaktepsl  (Campylobacter spp.), mumcrepun (Listeria  spp.),
xnmamuann(C.trachomatis, C.pneumoniae), MUKOILJIA3MbI (M.pneumoniae),
ypearutazmbi(U.urealyticum).
DpUTPOMUIIMH YMEPEHHO aKTUBEH NMpoTHB remModmisHoi manouku (H.influenzae),6oppenuit
(B.burgdorferi) u HexoTopbix OakTepoumoB, Bkiouas B.fragilis. B To jxeBpemsi OH mpakTUYecKu
HE JCWCTBYET Ha TpamoTpuUaTeNnbHble OakTepuu cemeiictBaEnterobacteriaceae, Pseudomonas
spp. u Acinetobacter spp., TOCKOJBKY HE TNpOHHKaeTdepe3 OOO0JIOYKY KIETOK JIaHHBIX
MUKPOOPTaHU3MOB.
1. MexaHu3M U XapakTep aHTUMHKPOOHOTO JEHCTBUS MaKpOJIUIOB.
2. KakoB xapakrep aHTUMHKPOOHOTO AEHCTBUSI MAaKPOJIUJIOB.
3. JIns KaKkuX elile Ipyri aHTUOMOTUKOB XapaKTEpHO Takxke cBsizbiBaHue ¢ S0S-
cy0benuHuIaMu pubocoM MUKpoopranuzma’? Bo3MoKHO U UX COBMECTHOE
HazHaueHue?

4. Kakue MeTo/1bl OTIpe/IeTICHNs] YyBCTBUTEIHPHOCTH MUKPOOPTaHU3MOB K
Makposmgam Bl 3Haere?

3agaya. B nmpomecce OunocuHTe3a aHTHOMOTHKA W3 TPYNIbl AMHUHOTJIMKO3UIOB IPHU
KyJbTUBUPOBAaHWH TIPOJYIIEHTa COCTaB NHTATENFHOW CpeAbl BKJIOYAl COEBYIO MYKY,
KYKYPY3HBIIl SKCTpaKT, HOoBbIIamui 3¢ dekTuBHOCTh GpepmenTaru U coiu. [lomaua razoBoro
MOTOKa, UCTOYHUKU (ochaToB U a30Ta COOTBETCTBOBaIM TpebGoBanusM. I[lpu noGasnenun B
Cpeny HEKOTOPOTO KOJNYECTBA TIIIOKO3bI OMOCHHTE3 ObLT OcIabiieH.

1. B pesynpraTe uwero moOaBieHHE B CpeAy TJIIOKO3bl CHU3UIO 3()(PEKTUBHOCTH OMOCHHTE3a
anTuOmoTnka? Kakoe Ha3BaHWe HOCUT JaHHBINA d(PPEKT, ero cymHocTs?

2. Kakume oO0mme 3aKOHOMEPHOCTH HEOOXOJUMO YUYUTHIBaTh MpPH  KYJIbTUBUPOBAHUU
OOJIBIIMHCTBA TPOAYLEHTOB BTOPUUHBIX META00IUTOB?

3. Kakue yrneBoaopo sl Haubosee 01aronpusiTHbI A1 OMOCHHTE3a aHTHOMOTUKOB?
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	46. Дизайн молекул. Структурные критерии.



