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1. Iesan, 327244 U IVIAHUPYeMble Pe3yJIbTATHI 00y4eHHs M0 JUCHHUILINHE

OCHOBHBIMU LIETSIMH OCBOEHUS TUCHMILIMHBI «BHOTEXHOIO0IUs IPOOUOTUKOBY SBIISETCA:

- (hopMUpOBaHHE y MarucTpoB HEOOXOAMMBIX 0A30BBIX TEOPETUYECKUX M MPAKTUYECKUX
3HAHUS U TPUOOPETEHHE YMEHUH W HaBBIKOB B 00JacTM OMOTEXHOJOTMH HPOOMOTHKOB B
YIIPaBJIIEMBIX OMOTEXHOJIOTHYECKUX MPOLIECCAX C UCIOIB30BAHNEM MOHOKYIIBTYP M aCCOLIMAIII
MHUKPOOPIaHU3MOB.

- (¢opMHpOBaHHE 3HAHUH O NPOOMOTHYECKUX KYJIbTYpaX MHKPOOPTaHU3MOB, U HX
BJIMSIHUM HAa OPTaHU3M YEJIOBEKa;

- ¢popMHpOBaHUE 3HAHUI O MPEOUOTUYECKUX (DYHKIIMOHAIBHBIX BEIIECTBAX, MCTOYHUKAX
UX TOJIY4EHUS U MEXaHM3Max HuX JAeHCTBUs; (GOpMHpPOBAHME 3HAHMH 00 MCIIOJIB30BAaHUU
OpoOMOTUKOB M TNPEOMOTHKOB B PAa3IUYHBIX BHJAX JICUEOHO-TPOPUIAKTHUECKOTO H
JUETUYECKOTO MMUTAHMSL.

K 3agauaM wu3ydyeHMs] AMCUMIUIMHBI CJIEAYET OTHECTH IPUOOPETEHUE CTYIEHTOM
IPAaKTUYECKUX 3HAHUN U HABBIKOB, HEOOXOAUMBIX OyaylIeMy CIELHUaTUCTy sl 0OOCHOBAaHHBIX
peIIeH, TpHU OpraHM3alUU M TPOBEIACHUM OWOTEXHOJIOIMYECKHX IPOIECCOB B OymymIe
npodeCcCHOHATILHOM 1eATEbHOCTH.

OOyuenne 1o jgucuuruiiHe «bBHOTEXHOIOTHS MPOOMOTHKOB»  HAMpPaBICHO Ha
¢dbopmMHpoBaHUe Y 00yJaromuXcs CISAYOIINX KOMIETSHIUH:

Kon u HaumeHnoBaHue NuaukaTopbl 10CTHKEHUS] KOMITETEeHIMH
KOMIIeTeH I

[1IK-4. Cnoco6en nmposoauts | UIIK-4.1. 3naer Texnonoruto nonydyenus bAB; npasuna
MOJITOTOBUTENIbHBIE PA0OTHl | pabOTHI C KYJIbTypaMi MUKPOOPTaHU3MOB, KIETKaMU
JUIS. OCYIIECTBIICHUS pacTeHUi U )KUBOTHBIX, BUPYCAMH; METOAbI IPUTOTOBJICHHUS
OMOTEXHOJIOTMYECKHX MUTATENbHBIX Cpe; TPeOOBaHUS MPOU3BOJCTBEHHON
nporieccoB nmonyuenuss BAB | canutapuu, acentuku, moxxapHoit 6€30MacCHOCTH U OXPaHbI
TpyZJa; METOABI OJACPKAHUSI YACTON KyJIbTYpPBI IIITAMMA
MUKpPOOPraHu3Ma-IpoAyLIeHTa; IpaBuiia paboThI ¢
aBTOKJIABOM; TPEOOBaHUS K CTEPUIIN3AIIMH MTUTATEIbHBIX
cpell; mpaBuiia SKCIUTyaTallii OMOTEXHOJIOTHYECKOTO
o0opynoBaHus
NIIK-4.2. YMeeT npou3BOIUTH padOTHI 110 CTEPUIIU3ALMU
71a00paTOPHOI! MOCY/IbI U MHCTPYMEHTOB; OTOMpaTh 00pa3Iibl
MUKpPOOPTraHU3MOB, KJIETOK PACTEHUN U )KUBOTHBIX, BUPYCOB
U3 IPUPOIHOI cpelibl; MPOU3BOIUTH TOCEB OMOIOTUYECKOTO
MaTepuaia ¢ Helblo MOJYyYeHHUs] HAKOUTEIbHON KYJIbTYpPbI
JUIS IPOBE/IEHUS] OMOTEXHOJIOTHYECKOT0 MPOLIecca;
MIPOU3BOIUTH MPEABAPUTENBHYIO 00pabOTKY ChIpbS,
MCIIOJIb3YEMOTO JUIsl IPUTOTOBIIEHUS TUTATEIBHBIX CPEL;
MIPOU3BOJIUTH MEPECEB MHOKYJISHTA C LEIbI0 BbIJICICHUS
YUCTOM KYJBTYpHl ITAMMa MUKPOOPraHU3Ma-IIPOAYLIEHTA
JUTSI IPOBENIEHUsI OMOTEXHOJIOIMUECKOr0 IIpolecca; MPoBepsTh
OJIHOPOAHOCTb YNCTOM KyJIbTYpPBI IITAMMAa MUKPOOPTraHU3Ma-
MPOIyIIEHTA TI0 MOP(OJIIOTHIECKUM U (PU3HUOJTOTUUECKUM
NpU3HAKAM; IPOU3BOIUTH PaOOTHI 10 BOCCTAHOBIICHUIO
TMO(GUIN3UPOBAHHOMN 3TAJOHHOM KYJIbTYPHI U OJJEPKUBATH
ee KH3HEeCIIOCOOHOCTh
UIIK-4.3. Bnageer MeTogaMu IOATOTOBKHU
OMOTEXHOIOTMYECKON MOCYBI K 000pyIOBaHUS 1JIs
MPOBEICHUSI OMOTEXHOJIOTUYECKOTO MPOIIecca;
OMOJIOTHYECKUX OOBEKTOB U MaTEpPHAJIOB ISt




OMOTEXHOJIOIMYECKOI0 MpoLiecca; MPUTrOTOBICHUS
IIATATEIbHBIX CPEX IS KyJIbTUBUPOBAHUS
MHUKPOOPTraHU3MOB-IIPOJAYLIEHTOB, KIIETOUYHBIX KYJIBTYD
JKUBOTHBIX U PACTEHUM, BUPYCOB 33JIaHHOI'0 COCTaBa;
BBIJICTICHUE U NTOAJEP/KAHUE YUCTBIX KYJIbTYP
MHUKpPOOPraHU3MOB — IIpoyLieHTOB bAB; oxuBieHns
KYJIBTYP MUKPOOPI'aHU3MOB, IIPOBEJCHUS II0CEBOB
MHUKPOOPTraHU3MOB-TIIPOAYLICHTOB HA TBEP/BIC U KUJKUE
IIUTATEIIBHBIE CPENIbI

2. MecTo AMCUUILINHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

JlucummiuHa OTHOCUTCA K 00s13aTesibHOM yacTu O10ka b1 ucuuninuse! (Moxynn).
JucuumirHa «BbHOTEXHOIOTUS MPOOMOTUKOB» B3aMMOCBs3aHa JIOTUYECKH M COJEepXKaTelbHO-
METOJUYECKH CO CIEAYIOLIMMHU TUCHUIUIMHAMU: «MeToabl ucciae10BaHuil B OMOTEXHOJIOTUNY,

«TemiomaccooOMeH H rmapoayHaMuKa B 6I/IOpCaKTOan»,

«TexHonorusi ¢GepMEHTHBIX

npemapaToBy, «lICroib30BaHWE TEXHUKH HU3KHUX TEMIIEpPaTyp B OHMOTEXHOJOTHYCCKHX
nponeccax», «lIpaBuna Hajiexamel NpPOU3BOJCTBEHHOW TMpakTUKH B cucteme GMPy,
«OxcrpeMopuIbHbBIe (POPMBI MEKPOOPTAaHH3MOB B OMOTEXHOJIOTUISCKUX MTPOIIECCaX .

3. CTpyKTypa M cojiep:KaHue TUCIHUIIHHbI

OO011as TpyI0eMKOCTb AUCIMIUIMHBI COCTaBisieT 3 3aueTHbie equnull (108 yacos).

3.1. Buabl y4eOHoii paboThl H TPY/I0EMKOCTh

Ne B G0l pad Konu4gectBo CemecTpbl
u/n U yuyeOHoi padoThl 4aCoR 2
1 | AyanTopHble 3aHSTHSA 36 36
B ToM uucne:
1.1 | Jlekuuu 30 18
1.2 | CemuHapcKue/mpaKTHUECKUE 3aHITUS 36 36
1.3 | JJaboparopHbIe 3aHATHS - -
2 | CamocTosiTe1bHasi paboTa 42 42
3 | IIpome:kyTOUYHAasI aTTECTAIUSI
9K3aMeH
Hroro 108 108

3.2. TemaTrnyeckuii NJIaH N3y4eHHUs THCIUATLITHHBI

TpyroeMkocTsb, yac
AyauTopHasi paboTa 2
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1. | Tema l. IloHsiTHE TPOOHOTHKH, 6 2 2 - - 2
MPEOMOTUKU U CHHOMOTHUKH
2. Tema 2. McTOUYHUKY BBLOEIECHUS 6 2 2 - - 2
IITAMMOB JJIs CO3JaHMs MPOOUOTHKOB
3. | Tema 3. OcHOBHBIE TPYIIIBI 10 2 4 - - 4




npobuotukoB u bAJI-oB

&

Tema 4. Knnaccuduxaiyst ipoOHOTHKOB 6 2 2 - - 2

5. Tewma 5. [IpuHIUIIBI PAITIOHATIEHOTO 6 2 2 - - 2
KOHCTPYHPOBAHUS IPOOHOTUIECKIX
(dapmmpenaparon

6. | Tema 6. OcHOBHBIE BUJIBI 10 2 4 - - 4
MHUKPOOPTaHU3MOB JJISl CO3/IaHUS
MpoOHOTHYECKHX (hapMIpenapaToB U
BAJl-oB

7. Tema 7. MexaHus3m MOJIOKUTEITHHOTO 6 2 2 - - 2
JCHCTBHS MPOOUOTHKOB

8. | Tema 8. AHTUMHKPOOHBIEC COETUHEHHUS, 6 2 2 - - 2
CHHTE3MpYyeMbIe TPOONOTUIECKIMHU
MHUKPOOPTraHu3MaMH

9. | Tema 9. KyneTuBupoBanue 8 2 2 - - 4
HPOJYLIEHTOB IPOOHMOTHKOB B
OMOTEXHOJIOTHYECKHX IPoLeccax

10. | Tema 10. buorexnonorus 8 2 2 - - 4
npoOHOTHYECKHX (hapMIpenapaToB U
BAJI-oB Ha ocHOBe OuduaoOaKTepUii

11. | Tema 11. buorexHosnorus 8 2 2 - - 4
poOuoTHYEeCKUX (papMIpenapaToB u
BAJI-0B Ha OCHOBE MOJIOYHOKHCIIBIX
OakTepuii

12. | Tema 12. buorexHoorus 6 2 2 - - 2
MpoOuoTHYECKUX (papMIpenapaToB u
BAJI-0B Ha OCHOBE IPOKIKEBBIX U
MUIETHATBHBIX TPHOOB

13. | Tema 13. Onpenenenre NpeOUOTHKOB. 10 2 4 - - 2
OCHOBHBIE TPYNIIBI TPEOHOTHKOB
14. | Tema 14. dapmaneBTHUECKHE 6 2 2 - - 2

npenapatsl 1 bAJI-b1 Ha OCHOBE
IPOOMOTHKOB U TPEOUOTHKOB

15 | HoBble npenapatsl Juis peryaupoBaHus 8 2 2 4
HOPMOOHOTHI: METAOUOTHKH,
OCTOMOTHKH, ICUXOOUOTUKU

Hroro | 108 30 36 - - 42

3.3.  ConepxxaHue IUCHUILINHBI

Tema 1. IlonssiTHE NPOOHOTHKH, IPEOMOTUKH U CHHOMOTHKH

Onpenenenve TMOHATHUM NPOOMOTUKM, MpPeOMOTHKHM U cuHOMOTHKU. KpaTtkuit
UCTOPUYECKHH OuepK yueHHst o mpobuoTtukax. Yuenue M.M. MeuHnukoBa B CO3JJaHHMHM TEOPUU
YUEHHUS O POJIU KUIIEYHOM MUKPOOHOTHI B UMMYHUTETE YelIOBeKa U *KHUBOTHBIX. [IpakTHueckue
pa3paboTku u pekomenaauuu .M. Meunukosa.

Tema 2. UcTOYHNKH BbIieIeHUA IITAMMOB /Il CO3JAHUS IPOOMOTHKOB

MukpobuoTa NHIIEBAapUTENBHOTO Tpakta U €€  (QYHKUUHU B Ipoueccax
KU3ZHEJCATEIIbHOCTH ~ YEJIOBEKa W NONJEpKaHUM  3740poBbs.  OCHOBHBIE  IpYyHIIbI
MHUKPOOPIaHU3MOB IIPEJICTaBUTENENH KHUIIEYHOH MHUKpOOHOTh.. CHUMOMO3 MHMKpPOOPraHHM3MOB
KMILIEYHUKA M MaKpOOpraHu3Ma: MyTYaJIUCTHYECKUN M IapasuTudeckuil. M3meHeHue cocrasa
MHUKPOOHMOTBI KMIIEYHOI'O TPAaKTa B pa3iIMuYHbIE NEPUOMBI Pa3BUTUS OpraHu3Ma. Meroponorus
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mowicka W 0TOOpa TMPOAYLEHTOB MNPOOMOTUKOB. ['OMO-, TreTepo- W DYNPOOHUOTHUKH.
MOHONIPOOHOTHKY U ACCOITMMPOBAHHBIC TPOOUOTHKH.

Tema 3. OcHoBHBIE Tpynnbl NPoOMoTHKOB U BAJl-0B

I'pynmber  mpoOUOTHKOB, (PapMaKONUIHBIX MPENapaToB W OWOJOTHYECKH AKTUBHBIX
n00aBOK K THIIE, MpeIHAa3HAUEHHBIX JUId JIeYeHHs] M NPOQUIAKTUKUA OMpPEIEICHHBIX
3aboneBanuii u cocrossHud. I[lpenmaparst u  BAJlpl k mnwuiie, cojaepxamiyue SKUBBIC
MUKpPOOPTraHu3Mbl (MOHOKYIbTYpbl M uX Komiuiekchl). [Ipemapatet u BAJlpl k mnwie,
coJiepKallie CTPYKTYPHbIE KOMIIOHEHTbl MHKPOOPIaHHU3MOB — IIPEICTaBUTENIEH HOpMaIbHOU
MUKpOOHOTHl wWiM uX MeTtabomutel. [Ipemapatet u  BAJIpI MUKPOOHOTO WM HHOTO
IPOUCXOXKACHUS, CTUMYJIHPYIOLIME POCT M AaKTUBHOCTh OMpuaobakTepuii M JTaKTOOALMIT —
MIpEACTaBUTENCH HOpMaIbHOM MUKpOOHOTHI. [Ipemapatsl u BA/Jlp1, npeacTaBisiomye KOMILIEKC
JKUBBIX MHKPOOPTAaHH3MOB, WX CTPYKTYPHBIX KOMIIOHCHTOB M METAa0OJUTOB B Pa3IMYHBIX
COUYCTAHMSIX U COCTUHEHHH, CTUMYIUPYIOIIMX POCT HOPMallbHON MHKpoOHOTHL [Ipemapatsl u
BAJlp1, Ha OCHOBE T€HHO-MH)KEHEPHBIX MHUKPOOPTaHU3MOB, UX CTPYKTYPHBIX KOMIIOHEHTOB U
MeTabOIUTOB C 33JaHHBIMU XapaKTEPUCTUKAMHU

Tema 4. Knnaccupukanusi npoonoTHKOB

OCHOBHEBIE IMPUHIOMIIBI KJIaCCI/I(l)I/IKaIII/II/I HpO6I/IOTI/IKOB 0 KOJMUYCCTBY IITaAMMOB-
IpOAYyLEeHTOB. MOHO- M acconuupoBaHHble MpobuoTuku. Knaccudukanus npoOUOTHKOB MO
HA3HAUYEHUIO B JIEYEOHBIX W MNPOPWIAKTHYECKUX Lensiax. ['OMO- M TreTepornpoOHOTHKH.
AyTONpOOHOTUKH: OCOOEHHOCTH MOJIYUYEHUS U 1IeJTi HA3HAYCHHUS.

Tema S. IIpuHUMNBI PANMOHAJBHOIO KOHCTPYMPOBAHHMSA NPOOHOTHYECKHX
¢papmnpenaparos

Kputepuu or6opa no UCTOUHHMKAM M30JIMPOBAHUS MITAaMMOB. OnpeseneHre 3HaYuMOCTH
HITaMMa-Hp06I/IOTI/IKa 110 MCXaHU3MY I[Gf/iCTBPI?I, KOJIOHU3AlITUOHHOMY MMOTCHIHAITY,
YCTOMUUBOCTBIO K HHU3KUM pH, >KETYHBIM KHUCIIOTaM, aHTHUMHMKpPOOHBIM CyOCTaHLIUSAM,
MPOYIIUPYEMBIM HHANUTEHHOW MUKPOOMOTOM, aare3uBHOCTHIO K SIUTEINI0 COOTBETCTBYIOIIUX
000J104Y€K, B3aMMOOTHOILIEHHIO C KUIIEYHOH MUKPOOHOTOM, TEXHOJIOITMUECKUMH MTOKa3aTEIIMH.

TpeOoBanne k NPOOMOTHKAM IO CIOCOOHOCTM K TpPaHCJIOKAlMM W3 IPOCBETa
MULIEBAPUTEIBHOIO TPAKTa BO BHYTPEHHIOK CPENy MaKpOOpraHU3Ma.

duznonoro-xuMuIecKas n IreHeTn4yecKasa MapKHUpOBKa MTaMMOB-TIPOAYICHTOB
OpOOMOTUKOB  JUISI HUCKIIOUEHHs (anbcuuKauu W Ui [EePHOAUYECKOTO  KOHTPOJIS
NICHTUYHOCTHU HpO6I/IOTI/I‘—IeCKI/IX mTaMMOB W MPOU3BOACTBCHHBIX KYJIBTYpP B IHPOLHECCC HX
UCIIOJIb30BaHUs B KAYECTBE IIPENApPaTOB.

Tema 6. OcHOBHBIC BHAbI MHKPOOPIraHHM3MOB /JIsl CO3JaHMS NPOOMOTHYECKHX
¢papmnpenaparos u BA/l-oB

XapaxkTepuctuka npezacraBureneii poaa Bifidobacterium: mopdomnoro-¢pusnonornueckue
U KyIbTypaibHbIe cBoiicTBa. Bumbl pona Bifidobacterium, ucrnons3yemsbie [iss OMOTEXHOIOTUU
npobuoTryeckux apmmnpenaparos u BA/I-os.

XapakrepucTuka npezacraButeneii poga Lactobacillus: mopdooro-dusuonornueckre u
KyJIbTypasibHble CBOMCTBa. Bumel poma Lactobacillus, ucmonszyemble ans OnorexHOIOTHH
npobuoTudeckux dapmmnpemnaparoB u bAJ[-oB.

XapakTeprcTuKa MpeacTaBuTeNnell poaa Streptococcus: Mopdonoro-Gpu3HoIOrHIecKue 1
KyJIbTypasIbHBIE CBOMcTBa. Buapl poma  Streptococcus, mcmonb3yeMble it OMOTEXHOJIOTUH
npobuoTnyeckux papmnpenapatoB u BAJ-oB.

XapakTepucTrKa IpeacTaBuTeNneil poga Enterococcus: Mmopdosoro-hu3noaornieckue u
KyJbTypaJibHble CBOMcTBa. Buawsl poma Enterococcus, ucronb3dyembie ajisi OMOTEXHOIOTHUH
npoOuoTudeckux dapmmnpemnapatoB u bAJ[-oB.



XapakTepucTuKa mpejacTaBuTeneii poga Leuconostoc: mopdosoro-dusnonornyeckue u
KyJbTypaJibHble CBOWCTBA. Bumel poma Leuconostoc, ucmosb3dyembie Ui OHOTEXHOJOTHH
npobuoTnyeckux papmnpenapatoB u bAJ[-oB.

Xapakrepuctuka  Bupa  Escherichia  coli:  mopdomoro-pusnonornueckue  u
KyJbTypaJibHbIE CcBOMCTBa. [ eTeporennocts Buna Escherichia coli, kputepun ordopa mrammon
Escherichia coli gms 6worexHoaoruu mpodbuoTHueckux (apmmpemnaparoB u bBAJ[-oB. [Ipyrue
BUIBl  OPEACTABUTENICH  MHKPOOMOTBI Ui  CO3[aHHS MPOOHMOTHYECKHX  IMPEraparos:
PONHUOHOBOKHUCIIbIC OAKTEPHHU, MUIICTHATIBHBIC U IPOKIKEBBIC TPUOBI.

Tema 7. MexaHu3M MOJI0KUTEJTbHOI0 AeiiCTBUS NPOOMOTHKOB

NurubupoBanue pocra MOTEHLUUATBHO BPEIHBIX MHUKPOOPraHM3MOB B KHIIIEYHUKE:
OPOAYKIMSI aHTUMHKPOOHBIX BEIIECTB, KOHKYPEHIIMS 3a PELEeNTOpbl aAre3ud U MHUTaTeJIbHbIC
BEIIIECTBA, aKTUBAIIUS UMMYHOKOMIIETCHTHBIX KJIETOK U CTUMYJISILIUM UMMYHUTETA. CTUMYISLIUS
pocta MpeACTaBUTENEH HMHAWTCHHOW MHUKPOOHOTHI, MTPOAYKIMS BHUTaMUHOB M JIPYTHX
pocTcTumMynupyomux  ¢axktopoB, Hopmuwiusanuu pH, eH-nmortenmmana, HelTpanuzaun
TOKCHHOB. BoccraHoBienne u onTtuMu3anus OWOIUIEHKH, BBICTHIIAIONIEH —CIM3HCTYIO
MUIIEBAPUTEIBHOTO  TpakTa. M3mMeHeHne MHKpOOHOro MeTaboiu3Ma, MOIYJIHPOBAHUE
MOP(HOKMHETUYECKUX XapaKTEPUCTHK, (PU3HMOTOTHUECKUX (PYHKIUN M MOBEICHUYECKUX PEaKIUil
Makpoopranusma. [Ipsmeie 3(hHEeKTs KOMIIOHEHTOB MUKPOOHBIX KJIETOK WJIM UX METaOOIHMTOB
Moclie WX BCAaChIBaHHSA U3 MHUIIEBAPUTENBHOTO TpakTa Ha (epMEeHTaTUBHbIE WJIM WHBIC
KJIETOYHBIC PEAKIIUU TOPMOHAIBHBIX, HEPBHBIX, BBIACIUTEIBHBIX U IPYTUX OPTaHOB U TKAHEH.

Tema 8. AHTHMHKPOOHBIE COeJIMHEHHsl, CHHTe3HMpyeMble MPOOMOTHYECKHMH
MHKPOOPraHU3MaMH

XapakTtepuctuka  OakTepuonuHOB. OCHOBHBIE  MPOAYLEHTH  OupurodaxkTepuy,
JAKTOOAUMIIBI M JIAKTOKOKKH. OpraHMyeckue KUCIOTHI W CHUPTHL, CHHTE3UPYEMbIe
npoOMOTHYECKUMHU MHKpoopranusmamu. Cunepodopbl U JApyrue aHTUMHUKPOOHBIE BEIECTBA,
CHUHTE3MpYyeMble TMPOOMOTHUYECKUMH MHUKPOOPraHW3MaMHU. AHTHUOMOTHKH, CHHTE3UpYyEMble
NPOOMOTHYECKUMU  MHKpoopranusMamu. DakTopbl, CHUKAIOUIME  AHTAarOHUCTHYECKYIO
AKTUBHOCTbH NMPOOMOTHYECKUX MUKPOOPTaHU3MOB MPHU MPOU3BOJICTBE MPOOMOTUKOB M XpaHECHUN
KynbTyp. CTpaTerusi CoxpaHeHHs] aKTUBHOCTH MPOAYLIEHTOB MPOOHOTHYECKUX (hapMIIpenapaToB
u BAJI-oB.

Tema 9. KynbTHBHpOBaHHE NPOAYLEHTOB NPOOHOTHKOB B OHMOTEXHOJIOTHYECKHX
npoueccax

OcobeHHOCTH pocTa B pa3MYHBIX  CTAAMAX MPOAYLEHTOB HPOOMOTHYECKHX
dapmnpenaparoB u bAJl-oB. Ilpunuumnel coxpameHus nar-¢assl. HempepbiBHBIE MpoIiecChl
KyJbTUBUPOBAHUSA MPOAYLIEHTOB MNpoOMOTHKOB. (OCOOEHHOCTH TMpoliecca HENpephIBHOTO
KYJIbTUBHPOBaHUS MpobduoTnyeckux ¢apmmpenaparoB u BAJ[-oB: npeumyIiecTBa U HEJOCTaTKU
B CPaBHEHUHU C MEPUOIUYECKUMHU IporeccaMud. OCHOBHBIE IMOKa3aTeNu OMOTEXHOJIOTMUYECKUX
npoueccos. [locTdpepmenTanonHas cTaaus MOJy4YeHHE MPOOMOTHYECKUX (apMIpenapaTtoB u
BAJl-oB: otaeneHue OMOMacchl, OYMCTKA, CYyIIKa, yhnakoBka. KOHTponb KauecTBa
npobuotndeckux apmmnpenaparoB u bAJl-0B.

Tema 10. buorexHosiorust npoounornyecknx papmmnpenaparoB 1 bAJ/[-oB Ha ocHoBe
ondunodaxTepuit

OcHoBHbIE BUIBI OMUT00aKTEPH, UCTIOIb3yeMble B OMOTEXHOJIOTHH TMTPOOHOTHIECKUX
dapmnpenapatoB u BAJ/l-oB B Poccunm u 3a pyOGexxom. Vcropuueckue 3Tambl pa3pabOTKu
npobuotudeckux ¢apmmpenaparoB u bAJ[-oB Ha ocHoBe Oudumodakrepuit. OcobeHHOCTH
KyJbTUBUPOBaHUA OMuI00aKkTepuii, MUTATEIbHBIE CYOCTpaThl /Uil OMOTEXHOJIOTHH TPEnapaToB
Ha  ocHOBe Oumdugodbaktepuiti. MOHONPOOMOTHKM HAa  OCHOBe  OuduUI00aKTEpHiA,
accoIMMpOBaHHbIe TpoOuoTnyeckue ¢apmmpenaparsl U BAJ[-p1 Ha ocHOBe OupuIOOaKTEpHil.
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BAl-b1 Ha ocHOBe OudumobakTepuii, HCHIOIb3yeMbIe [UIS TPHUTOTOBICHUS MPOJYKTOB
(GYHKIIMOHATIBHOTO U JIe4eOHO-TIPO(UITAKTHYECKOTO MU TAHUSI.

Tema 11. buorexnosiorusi npoonornyecknx papmnpenaparoB u bAJ/[-oB Ha ocHoBe
MOJIOYHOKHCJIBIX OaKTepuil

OcHOBHBIE BHIBl JAKTOOALMIUI, HCHOJIb3yeMble B OHOTEXHOJIOTMH HIPOOMOTHUYECKHUX
dapmnpenapatoB u BA/l-oB B Poccunm u 3a pyOexxom. Vcropuueckue 3Tambl pa3pabOTKu
npoduornyeckux (apmnpenapatoB u bAJl-oB Ha ocHoBe JakToOauumi. OcoOeHHOCTH
KyJbTUBUPOBAHUS JAKTOOALMIII, IUTATENbHBIE CYOCTpaThl Uil OMOTEXHOJIOTHH MPETapaToB Ha
OCHOBE JakTOOAUMl. MOHONPOOMOTHKM Ha OCHOBE JIAKTOOAIMIUI, aCCOLMMPOBAHHBIE
npobuotnyeckue ¢apmmpenapatel 1 BAJ[-b1 Ha ocHoBe mnakToOammiul. BAJ[-pI Ha ocHOBe
JAKTOOALMII, UCIIONb3yEeMbIE Ul MPUIOTOBJIEHHUS MPOJYKTOB (PYHKLIMOHAIBHOTO M JeuyeOHO-
npodunakTuyeckoro nutanus. OCHOBHBIE BUJIbI JIAKTOKOKKOB M CTPENTOKOKKOB, UCIIOJIb3yEMbIE
B OMoTexHOJOrMM mnpodbuornyeckux ¢apmmpenaparoB u bAJl-oB B Poccunm u 3a pyOexom.
Hcropuyeckne 3tambl pa3paboTku mpoduoTHueckux ¢apmmopenapatoB u BAJ[-oB Ha ocHOBe
JAKTOKOKKOB U CTPENTOKOKKOB. (OCOOEHHOCTH  KyJbTHUBHUPOBAHHS  JIAKTOKOKKOB U
CTPENTOKOKKOB, IHTATElIbHbIE CYOCTpaThl Jii OHOTEXHOJOIMM IIpenapaToB Ha OCHOBE
JAKTOKOKKOB U CTPENTOKOKKOB. MOHOIIPOOMOTHKHM HAa OCHOBE JIAKTOKOKKOB M CTPENTOKOKKOB,
ACCOIIMMPOBAaHHBIE MpoOnoTHUeckue (apmmpenaparel 1 BAJ[-bI Ha OCHOBE JIAKTOKOKKOB H
CTPENTOKOKKOB. BAJ[-bI Ha OCHOBE JIAKTOKOKKOB M CTPENTOKOKKOB, MCIIOJIb3yEMbIE IS
IPUTOTOBIICHHUS TPOAYKTOB (DYHKIIHOHAIBHOTO U JIEYEOHO-TIPOPHIAKTUIECKOTO MUTAHHUS.

Tema 12. Buotexnosorusi npodouoruueckux gpapmnpenaparoB u BAJ/l-oB Ha ocHoBe
APOKKEBBIX 1 MULEJIHAJIBHBIX TPHOOB

Bunbl npoxokeBbIx rpuOoB poga Saccharomyces, mcrnonb3yembie it OHOTEXHOJIOTHH
npobuoTtukoB B Poccum u 3a pyOexom. HMcropudeckue 3tambl pa3paboTKH MPOOHMOTHYECKUX
dapmnpenapatoB u BAJI-0B Ha OCHOBE JIpOXKEBBIX TPHOOB poaa Saccharomyces. Oco6eHHOCTH
KyJbTHBHPOBAHUS PO}CKEBBIX TpUOOB poaa Saccharomyces, muTatenbHbIE CyOCTpaThl s
OMOTEXHOJOTMHM TpEernapaToB Ha OCHOBE JPOXKEBBIX TIpubOB poma Saccharomyces.
Mononpoouotrkn u BAJI-bI Ha OCHOBe JpOXOKeBBIX TpuOOB poma Saccharomyces,
Oco0OeHHOCTH HCHOJIb30BaHUSI MULENUSAIBHBIX TPUOOB B MPOU3BOJCTBE MNPOOMOTHYECKHX
dapmnpenapatoB 1 BAJl-oB. [IpyunHbI OrpaHuYeHus HCIOIB30BAHUS MULIEIHUAIBHBIX TPUOOB B
MPOU3BOJICTBE MPOOUOTHKOB.

Tema 13. Onpenesienue npednoTukoB. OCHOBHBIE IPYNIBI NPEOHOTHKOB

Hctopus otkpeiTus npednoTHkoB. OnpeaeneHre NpeOMOTHKOB, 3HaYeHNUE MPEOUOTUKOB
JUIS  KUIIEYHOW MHUKpOOMOTHI W uejoBeka. I30upartenpHoe AeCTBHE MNPEeOMOTHKOB Ha
MHUKpPOOHMOTY KHUIIeYHHKA. [IpeOMOTHKHM Kak HYTPHIEBTUKM (MHIIEBBIMH CyOCTpaTamu) JUis
KHUIIIEYHON ToJIe3HOM MHKpOoOUOTHL. [loHsaTne «Ooudumyc-Gakrtop», CTUMYIHPYIOUIUNA POCT H
pasBuTHe Oudunodakrepuil. XumMuueckas MpUpoJa NpPeOHMOTHKOB. I[IpHpOJHBIE HCTOYHHMKH
MOJIy4YeHUs] MPEOMOTUKOB pa3IMYHON MNpUpoAbl. bHoTexHOomOrMyeckue MeTOJbl MOJyYeHUs
npeOHOTHKOB. XHUMHUYECKHE METO/bl MoJydeHus npeduoTtuxoB. Kmaccudukanus npeOHOTHKOB
0 XUMUYECKOMY cTpoeHHUI0. [IoHsTHE «TpeOnOTHYECKUI HHIEKC).

Tema 14. ®apmaneBTnuyeckue npenapatbl 1 BAJl-bI Ha OCHOBe MPOOMOTHKOB M
npedNOTUKOB

[IpoGuotnueckue rmpenapaThl Ha OCHOBE MHMKPOOPTaHM3MOB W JIAKTYJIO3BI.
buotexHonorus mpeOMOTHKOB Ha OCHOBE (PYKTOJIUTOCAXapUAOB: CIIOCOOBI TMONYYEHUS H
cBoiictBa. buoTexHonOrMs NpPeOMOTUKOB HA OCHOBE TaJaKTOOJIMIOCaxXapHuaoB: CHOCOObBI
NoJydeHuss u  cBoWcTBa. @epMeHTHBIE TMpemaparbl, HUCHOJb3yeMble B OHOKaTaln3e
rajakToojurocaxapuaoB. [IpeduoTnueckue CBOMCTBA rajakTooMrocaxapuaos. [Ipedbnoruku Ha
OCHOBE AMUHOTJIIOKAHOB: MUCTOYHMKH TOJIydeHHsI U cBoicTBa. [IpednoTnueckue mpenapaTthl Ha
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OCHOBE AHTHOKCHIAHTOB, YOMXMHOHOB M KapOTHHOUAOB. IIpoOnoTukM M mpeOMOTHKH Kak
JIbTEPHATHBA AaHTUONOTHUKAM.

Tema 15. HoBble npenapatsbl VISl peryJiMpoBaHusi HOPMOOHOTHI
OnpeneneHue METaOMOTUKH, COBPEMEHHBIE KOMIUIEKCHI, COJEpKAIUE CTPYKTYpPHBbIE
KOMITOHEHTBI MTOJIE3HBIX OaKTEpUil, UX METaOOIUTHI (MTPOAYKTHI KU3HEAEATSIBHOCTH ) WIIN
CUTHaJIbHbIE MOJIEKYIbl. OTIMYne METaOMOTUKOB OT MPOOMOTUKOB, [IprHIMT eficTBUs
METaOHMOTHKOB.
Onpenenenue NOcTOMOTUKY. MexaHU3M JeMCTBUSA HA MUKPOOMOTY KMILIEYHUKA, ONITUMH3ALIMS
paboThI KMILICYHUKA, MONJCPKAHUSA E€CTECTBEHHOM MUKPOOHOTHI.
Onpenenenue ncuxoOMoTHKH, [IcMxoONOTHKM Kak  0coOBIN Ki1acc MPOOMOTUKOB U
peOnoTHKoB, [IpuHIMI NEHCTBUS Yepe3 OCh «KUIIEYHUK-MO3I», KaK JBYCTOPOHHEN
KOMMYHHUKAIIHOHHON CHUCTEMBI MEKAY JKETYA0YHO-KUIIEYHBIM TPAKTOM U LIEHTPAIbHON
HEPBHOM CUCTEMOM

3.4. TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX
3aHATHH

3.4.1. CeMuHapcKue/mpakTUIECKUE 3aHATHS

1. TlonsaTue npoOHOTHKH, MTPEOUOTUKN i CHHONOTHKH.

2. VcTOYHMKM BbIIENEHUS IITAMMOB JJIS CO3/JaHUs IPOOUOTHUKOB.

3. OcHoBHbI€ rpynIbl TPoOHOTHKOB U BAJI-0B.

4. Knaccuduxanus npoOHOTHKOB.

5. IlpuHUuUNBI panoHaNbHOIO KOHCTPYUPOBAHUS MPOOUOTHYECKHUX (hapMIIpenaparos.

6. OcHOBHBIE BU/IbI MUKPOOPIaHU3MOB Ul CO3JaHMs TMPOOMOTHYECKUX (apMIIpenapaTtoB U
BA/l-0B.

7.  MexaHu3M MOJ0KUTEIBHOTO JeHCTBUS TPOOUOTHUKOB.

8. AHTHMHKpPOOHBIE COEMHEHUS, CHHTE3UpYyeMble IPOONOTUIECKIMU MHUKPOOPTaHU3MaMH .

9. KynbruBupoBaHue NpoAyLIeHTOB MPOOMOTUKOB B OMOTEXHOJIIOTHYECKUX MTPOIECCaX.

10. buorexHomoruss  mpoOuoTHueckux  ¢apmmpernapatoB u  bAJ[-oB  Ha  ocHOBe
oudunodaxTepuil.

11. BuorexHonorus npoduornueckux GapmmpenapatoB 1 BAJl-0B Ha OCHOBE MOJIOYHOKHCIIBIX
OaKTepHil.

12. buotexHonorus nmpoduotndeckux ¢apmmnpenapatoB u BAJ[-oB Ha OCHOBE APONKIKEBBIX U
MUIIETHATBHBIX TPUOOB.

13. Omnpenenenue npednoTHKOB. OCHOBHBIE TPYIIBI TPEOUOTHKOB.

14. ®apmanestuueckue npenapatsl 1 BAJI-b1 HA OCHOBE MPOOUOTUKOB U MTPEONOTHUKOB.

15. HoBble mnpenapaTbl i peryJupoBaHHs HOMOOHOTBHL: METAOMOTHKH, IOCTOMOTHKU U
ncuxobnotuku. OcobeHHocTH TomysieHus. DapMareBTHUECKUE TpernapaThl M IMPOTYKTHI
(GYHKIMOHATIBHOTO MUTAHHSI HA OCHOBE METa0OMOTHKOB, TOCTOMOTHKOB U IICUXUOMOTHKOB.

3.4.2. JlaGopaTopHbIe 3aHATUS
JlaBoparopHble 3aHATHS Y4€OHBIM IJIAHOM HE TPEyCMOTPEHBI.

3.5. TemaTuka KypcoBBIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI 110 TUCIUILTHHE HE TPETYCMOTPEHBI.

4. YyeOHO-MeTOAMYECKOE U HH(POpPMALMOHHOE 0O0ecieuyeHue
4.1. OcHoBHas JIuteparypa
1. buorexHomorusi : y4eOHMK M TpPaKTUKyM JUIsI BY30B/ TOJ  peaakuuei
H. B. 3arockunoii, JI. B. Hazapenko. — 4-¢ wu3a., ucnp. u mon. — Mocksa : M3gaTenbcTBO
FOpaiir, 2025. — 384 c. — (Bsicmiee oOpazoBanue). — ISBN 978-5-534-16026-0. — TekcT :
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NeKTpoHHBIH  //  OOpasoBarenbHas  1uatpopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/567470 (nara obpamenus: 13.07.2026).

4.2. lononuutenbHas Jiuteparypa
1. Texnonorus GyHKIMOHATIBHBIX TPOAYKTOB MUTAHUSA | YYEOHUK JUIs BY30B / 1IOJI OOIIEH

penakuuent JI. B. Jlonuenko. — 2-¢ wu3n., ucnp. u jpon. — Mocksa : M3natensctBo FOpaidT,
2026. — 176 c.— (Bwicee o0pa3oBanue). — ISBN 978-5-534-05899-4. — Tekct
anexkTpoHHbd  //  OOpasoBarenbHas  1uardopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/584689 (nara obpamenus: 13.07.2026).
2. BBeneHne B TEXHOJIOTHIO NPOAYKTOB NHTaHMA. [IpakThyeckuit Kypc : y4eOHHMK H
npaktukyM s By3oB / H. I'. Kynbnesa, B. A. T'onsi6un, 0. U. Ilocnenosa, B. A. @enopyk. —

2-¢ u3Aa., uchnp. U gom. — Mocksa : M3matensctBo FOpaiit, 2026. — 133 ¢c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-12009-7. — Texkcr : snexktpoHHbId // OOpazoBaTenbHas
mwiatrpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/587126 (nmara oOpameHus:
13.07.2026).

4.3 JIu1eH3MOHHOE 1 CBOOOTHO PACIPOCTPAHsIeMOe MPOrPaMMHOe
obecneyeHue
1. [Iporpammsl makera Microsoft Office (Word, Excel, PowerPoint).

4.4 COBpeMeHHbIe l'IpO(l)CCCI/IOHaJ'II)HBIe 0a3LI JAHHBIX U I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIC
CUCTEMBI

1. www.elibrary.ru — nayunast anexTpoHHasi OHOIHOTEKA.

2. http://www1.fips.ru/wps/wem/connect/content_ru/ru — POCITATEHT.

3. http://patft.uspto.gov/ - United States Patent and Trademark Office Becrnarnas mareHTHas
Oasza.

4. www.molbiol.ru - YueOuuku, HaydHbie MOHOTpadUH, 0030pbI, Ta00PATOPHBIC MPAKTUKYMBI B
CBOOOJTHOM JIOCTYIIE€ Ha CaiiTe MPaKTUUYECKON MOJIEKYISIPHOM OHOJIOTHH.

4.5 DJIeKTpOHHBIe 00pa30BaTeIbHbIC PECYyPChI
O0P no pucuuIUIMHE HE pa3padoTaHBbI.

5. MarepunajbHoO-TeXHHYecKoe ofecreyeHne

VYuebnas aygutopus kadeapaiprHoro GpoHma, 000pyaoBaHHAS KOMIBIOTEPHON TEXHUKOM,
MYJIbTUMEAUHHBIM TPOEKTOPOM, JUIs TPOBECHHUS JIEKIIMOHHBIX M CEMUHAPCKUX 3aHSATHIH.

Jlabopatopuss kadenper «Xumbmorex» AB54056 (115280, r. Mocksa, yiI.
ABTo3aBojckas, A. 16 ctp. 1 (kopmyc 5)), ob6opynoBaHHasi: J1aOOPaTOPHBIE CTOJIBI, BBITSKHOM
mkad, Becel mpenusuoHHbie KERN, Becbl ananuTudeckue Vibra, MarHWUTHBIE MeEIIAIKH,
cnektpodortometp 11B3-5300, pH-MeTp DKOHUKC, XUMHUECKasT MOIKa, XUMUYECKHE PEAKTUBBI,
XUMHUYECKasl MOCy/a.

Jlaboparopuss kadenper «Xumbuorex» AB5406a (115280, r. MockBa, yi.
ABTto3aBozackas, A. 16 ctp. 1 (5 kopmyc)), obopyaoBaHHasi: 1abopaToOpHBIE CTOJBI, OMOPEAKTOD,
ycTaHOBKa 6apoMeMOpaHHOHN (puiIbTpanyu, BaKyyMHBIH CYIINMIbHBIN MKad, meikep-uHKyoaTop
MHUKPOOHOJIOTHYECKUH, (OTOOHOPEAKTOp, YCTAHOBKA JJISI KYJIbTUBUPOBAaHHS (GOTOTPOQOB.

Peanuzanuss oOpa3oBaTenbHOW NPOTpaMMbl  0OECHEUMBACTCS  JOCTYIOM  KaKJOTO
CTyJIeHTa K WH(OpPMAIlMOHHBIM pecypcaMm — OuOIMOTEYHOMY (OHIY M CETEeBBIM pecypcam
NurtepHer.

6. Meroauyeckne peKOMeHIAINHU
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6.1. MeTonuyeckue peKOMEHIAIMH UIA TPenoJaBaTesisi M0 OPraHu3alHu
o0yueHus

B xonme nexkuuil ¢ HMCHONB30BAaHUEM MYJIbTUMEIUWHBIX TEXHOJOTHH MpenojaBaTelib
u3JaraeT M pa3bACHSAET OCHOBHBIC, HAHMOOJIEEe CIIOKHBIC MOHATHS TEMBbI, a TaK)XXe CBSI3aHHBIC C
HEll TeopeTHMYecKHe M MpaKTUYECKHEe MPOOJIeMbl, JaeT PEKOMEHAALUU Ha MPAKTUYECKOE HIIU
n1abopaTopHOE 3aHATUE U yKa3aHHUS HA CAMOCTOSITETILHYIO padoTy.

CryneHraM, MPOMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT TMPHUYMH), HE UMEIOUINe
NUCHbMEHHOTO PEUICHHUs 337a4 MM HE MOATOTOBHBIIUECS K JAHHOMY MPAaKTUYECKOMY 3aHATHIO,
PEKOMEHJIyeTCsl He TM03)Ke, YeM B 2-HEJCNbHBIH CpPOK SIBUTHCSI HA KOHCYJBTAlMIO K
IPENoJIaBaTeI0 M OTYUTATHCA MO TeMe, h3ydaeMoi Ha 3aHsATHU. CTYIEHTHI, HE OTYUTABIINECS
M0 Ka)xJ0h He MpopaboTaHHOW MMHU Ha 3aHATHIX TeMe K Hadajly 3a4eTHOM Ceccuu, YMyCKaroT
BO3MOXHOCTb ITOJIYYUTh ITOJIO’KEHHBIE OAIIIBI 32 pa0OTy B COOTBETCTBYIOLIEM CEMECTPE.

6.2. MeToanuyeckue yKa3aHHs JAJsl 00y4arOIIUXCsl 0 OCBOEHHIO THCIUTITHHBI

Huctunnuna  «buoTexHoIOTHS  MPOOMOTHKOB»  NpEeaycMaTpUBaeT  JIGKIUU U
MPAKTUYECKHE/Ta00paTopHble  3aHsATHs. 3ydeHWe MUCHIUIUIMHBI 3aBEpIIacTCS 3a4eTOM.
YcnemHoe uW3ydeHHE OUCHMILTUHBI TpeOyeT TMOCeHIeHHus JeKIuil, aKTUBHOW paboThl Ha
MPaKTUYECKUX M JIA0OPATOPHBIX 3aHSATHUSAX, BBHIMOJHEHUS Y4YEOHBIX 3aJaHHUI TPEroJiaBaTels,
03HAKOMJICHHUS C OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYPOH.

[Ipy moArOTOBKE K JIEKIIMOHHBIM 3aHSATHUSAM CTYACHTAM TIEpell OYepeTHON JEeKIuen
HEO0OXOIUMO MPOCMOTPETH MO KOHCIIEKTY MaTepual npeablayiiei nekuuu. [1pu 3atpynHeHusx B
BOCIIPUSITUM MaTepHayia cieayeT oOpaTUThCA K OCHOBHBIM JINTEPATypHBIM HCTOYHHUKaM. Eciu
pa3obOpaThCcsi B Marepuane OmsATh HE YAaloch, TO OOpaTuTech K JekTopy (mo rpaduky ero
KOHCYJIBTAIIMI ) WX K MPENoAaBaTeNI0 Ha MPAKTUICCKUX 3aHITHIX.

[TpakTrdeckue/nabopaTopHble 3aHATHS 3aBEpIIAIOT H3yuyeHUE Hanboyiee BaXKHBIX TEM
yueOHOM mucuuriuHbl. OHU CIyXaT JUIsl 3aKperuIeHWs] W3YYeHHOTO MaTepHhayia, pPa3BUTHS
YMEHHH W HaBBIKOB IMOATOTOBKH JOKIAJOB, COOOIICHHH, MpPUOOPETEHHs] OMbITa YCTHBIX
MyOJUYHBIX BBICTYIJICHUM, BEIEHUS ITUCKYCCHUHW, apryMEHTAIlMd W 3allUThl BBIABUTAEMBIX
MOJIO’KEHUH, HAaBBIKOB MPAKTUUYECKON paboThl B aOOpaTopul OMOTEXHOJOTHH, a TaKXKe s
KOHTPOJIA MPENOoIaBaTesIeM CTETIEHH MOATOTOBJIEHHOCTH CTYACHTOB M0 M3Y4aeMOU TUCIUIUIMHE.

[Ipy mOArOTOBKE K MPAKTUYECKOMY/TabOpaTOPHOMY 3aHATHUIO CTYACHTHI HMMEIOT
BO3MOKHOCTH BOCIIOJIB30BATHCSI KOHCYIIBTAITUSIMU TTPEO1aBaTEIIS.

[Tpu MOATOTOBKE K MPAaKTUYECKUM/Ta00paTOPHBIM 3aHATHSAM CTYA€HTaM HE0OX0IUMO:
MIPUHOCHTH C COOOM PEKOMEHIOBAHHYIO TIPETO0/IaBaTelIeM JTUTEPATYPY K KOHKPETHOMY 3aHSTHIO;
JI0 OYEPETHOT0 MPAKTHUECKOT0/Iab0paTOpHOTO 3aHATHUSI IO PEKOMEH/IOBAHHBIM JIUTEPATYPHBIM
HUCTOYHHKAM TMpopaboTaTh TEOPETHYECKUN Marepuaj, COOTBETCTBYIOIIEH TEMBbI 3aHSITHS;
MOBTOPUTH MPOBEICHHBIE HHCTPYKTAXKH 110 TEXHUKE O€30MacHOCTH;

B HauaJjie 3aHjATHH 3a/1aTh MPENoAaBaTEI0 BOIIPOCHI 110 MaTepHATy, BRI3BABIIEMY 3aTPY/IHCHHS B
€ro MOHMMAaHUU U OCBOEHUU IIPU PELICHUU 33]1a4, 3aJaHHBIX JJIsI CAMOCTOSITEILHOTO PEILICHNUS;

B X0JI€ CEMHUHAapa JaBaTh KOHKPETHBIC, YETKHUE OTBETHI 110 CYIIIECTBY BOIIPOCOB;

Ha 3aHATUU JOBOJAUTH KXy 3aqady 10 OKOHYATEIbHOTO PELICHUS, JIEMOHCTPUPOBATH
MOHUMaHWE MPOBEJICHHBIX PacueTOB (aHAIM30B, CUTYAIlMii), B CIy4ae 3aTpyIHEHHI 00pamnaThCs
K MperoaaBaTeiio.

7. ®DoHJ OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLlCHUBAHMSA Pe3y/JIbTAaTOB 00y4YeHUsI
ChopMupOBaHHOCTH KOMIIETEHLMH TP HU3YYCHUHM JUCHMIUIMHBI  ONpEIeseTcs
IIOCPEACTBOM OLICHKM COOTBETCTBUSI OTBETOB W/WIIM BBIIOJHEHUS 3aJaHUH 3asBICHHBIM
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WHAUKATOPaM B PaMKaxX MEPOMPUATUN TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOW aTTecTaluu
(3K3ameHa).

7.2. lllkajga u KpUTEepUU OLIEHUBAHUS Pe3YJIbTATOB 00yUYEeHUsI

®opMa MIPOMEKYTOUHON aTTECTALUU: SK3aMEH.

[IpomexxyTrounast arrectanus oOydaromuxcs B (GopMe »dK3aMeHa TMPOBOAUTCS 10
pe3ysbTaTaM BBIIOJIHCHUS BCEX BUIOB Y4eOHOU pabOThI, IPEIyCMOTPEHHBIX YUY€OHBIM TJIAHOM
10 JAaHHOW JUCHMIUIMHE, TPU OSTOM YYUTBIBAIOTCA PE3YJbTaThl TEKYLIErO0 KOHTPOJIS
yCIIEBaeMOCTH B TeueHue cemecTpa. OIEHKa CTENEeHU JOCTIKEHUS OO0YyJaroIUMUCS
MJIAaHUPYEMBIX PE3YJIbTAaTOB O0YYEHUS MO AUCIIUIUIMHE MTPOBOJUTCS MPEToIaBaTesieM, BEAYITUM
3aHATHS 10 JWCUMIUIMHE METOJOM OJKCHEpPTHOM oOuneHku. [lo wuToram mpoMekyTo4HOMN
aTTecTaluu I10 JUCIUILIMHE BBICTaBJISICTCS OIleHKa «OTIAYHO, «XOPOIIIOY,
«YJIOBJIETBOPUTEIBHO» WIIH «HEYJOBJIECTBOPUTEIIHHO.

IxaJja oneHUBaAHUA Onucanne

BrinmonHeHsl Bce BUABI y4eOHOM pabOThI, MPeayCMOTPEHHBIE Y4eOHBIM
maHoM. CTyAeHT JEMOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0JHMIAX T[OKa3aTeneil, omepupyet
MPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSMHU, HABBIKAMHU, MPUMEHSIET UX B
CUTyallusiX TOBBIIICHHONW cJoKHOCTU. [Ipm 3TOoM MOryt OBITH
JOIYIIICHbl HE3HAYHUTEIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJAHCHUS IPU
AHAJIMTUYECKUX OIepalUsX, MEPEHOCE 3HAHWW U YMEHUW Ha HOBBIC,
HECTaHJAPTHBIE CUTYallUH.

OT1ianyao

BoinonHeHs! Bce BuAbl yueOHOM paboThl, IPEeIyCMOTPEHHbIE YU4EOHBIM
wiaHoM.  CTyleHT  JAEMOHCTpPUpPYET  HEMOJHOe,  IMpaBHIbHOE
Xoporio COOTBETCTBHE 3HAHWH, YMEHHH, HAaBBIKOB IMPHUBEICHHBIM B TaOIHMIIax
nokaszarenei, aubGo0 eciu Npu  3TOM  OBUIM  JONYIIEHbl 2-3
HECYIIECTBEHHBIEC OITHOKH.

BoinonHeHs! Bce BUAbl yueOHOM paboThl, IPeTyCMOTPEHHbIE YUEOHBIM
m1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, B KOTOPOM
OCBEIlIEHA OCHOBHAs!, Han0oJiee BakKHasl 4acTh MaTepuasia, HO IPH 3TOM
JIOMyIIeHa OJTHa 3HAYUTEIbHAasl OIIMOKA UM HETOYHOCTb.

YI[OBJ'IGTBOpI/ITeJ'IBHO

He BemmonmHen oauH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboTHhl,
MPEeIyCMOTPEHHBIX y4eOHbIM TuTaHOM. CTyIeHT JIeMOHCTPHpYET
HEMOJHOE COOTBETCTBUE 3HAHWW, YMEHHH, HAaBBIKOB NPUBEIACHHBIM B
TabnuIax ToOKa3aTesiei, JOMYCKAIOTCS 3HAYUTEIbHBIE  OIIMOKH,
MPOSIBISIETCS.  OTCYTCTBUE 3HAHWM, YMEHHH, HaBBIKOB MO psay
MOKa3aTeJei, CTY/[CHT HCIBITHIBACT 3HAUMTENBHBIC 3aTPyTHEHHUS TpU
ONIEPUPOBAHUHU 3HAHUSAMHU M YMEHHUSMH IIPH UX MEPEHOCE Ha HOBBIE
CHUTYaIlUH.

HeynosnerBoputensHO

7.3. OueHoYHBbIE CPeACTBA

7.3.1. Texywuii konmpons

TecToBbIE BOIIPOCHI MO TUCHUILJIMHE
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Bonpoc 1. Ykaxure Buabl 0ndurodakTepuil, 3acesIolnX KUIIEYHNK, KOTOPBIE UCTIOIB3YIOT
JUTSL TIOJTyYEHUS! IPOAYIIEHTOB IIPOOHOTHUKOB:

A) B.bifidum,

b) B.parvulorum,

B) B.infantis

I') B.longum.

) B.adolescentis

Bonpoc 2. Kakoii nepBblii IpOOHOTUK, OOOTAIIEHHBIN TU30IIMMOM, ObLIT pa3padotan B Poccun
Ha OCHOBe OudumobaKkTepuid:

A) budugox

b) «Dyramnany»

B) budunaiidp

I') budpunymbakrepun

) budummz

Bonpoc 3. Yxaxurte, kakue GopMbl TPOAYKTOB OMOTEXHOJIOTHI HE SBIISIOTCS TPOOMOTHKAMH:
A) JlekapcTBeHHBIE IIpenapaThl: B BUE CyX0il Onomacchl BO (piakoHax, B MOPOIIKaX, TabIeTKax,
MEUIIMHCKUX CBEY;
b) buonoruuecku akTuBHbIE T0OABKH K MHIE: TaOIETKH, KarlCyJIbl, HTOPOIIOK.
B) IlpemnapaTsl cyxux KyJbTyp BaKIIMHHBIX MUKPOOPTaHU3MOB

I') [uieBbie KUCIOMOJIOYHBIE TPOAYKTHI: OMOHOTYPT, OMOKe(UPHI, CHIPBI, COKH.

Bonpoc 4. OyHKIMOHANBHBIE MNHUIIEBBIE HMHIPEJUEHTHl B BMJE BELIECTBA WM KOMILIEKCA
BElIECTB, OOECNeuYMBalONIMe IPH CHUCTEMAaTHUYECKOM YHOTPEOJEHUHM B COCTaBe MHUIIEBBIX
IIPOAYKTOB ONTUMU3ALMI0 MUKPOIKOJIOIMYECKOT0 CTaTyca OPraHu3Ma 4eJIOBEKA Ha3bIBAIOTCH:

A) CuHOMOTHKHI

b) AuTnbuotuku

B) IlpeGuotuxu

I') IlpoGuotuku
Bonpoc 5. IIpoOnoTHKH, MPUTOTOBIEHHBIE HA OCHOBE MPEJACTABUTENIEH TOJBKO OJHOTO BHA
OaKTepHil 1 Ha3BIBAIOTCS:

A) romonpoOnuoTHKHI

B) MoHONIPOOHOTHKH

B) rereponpoOuotuxu

I') synpoOuotuku

J1) accormupoBaHHBIE

Bonpoc 6. [IpobroTrku, KOTOPhIE PEKOMEHAYIOTCS TPEICTABUTEISIM TOTO BHUJIA KUBOTHBIX, U3
KOTOPOTO OBLIH BBIAEICHBI COOTBETCTBYIOIINE IITAMMBI, HA3bIBAIOTCS:
A) >ynmpoOMOTHKHN
Bb) Mmononpo6uoTkn
B) rerepornpobuotuxu
I') romonpoGuOTHKH
J1) acconnnpoBaHHbBIC
Bonpoc 7. VYkaxuTe, Kakue MPOAYKTbI OHOCHMHTE3a NPOOMOTHKAMHU  HE OTHOCSTCA K
AHTUMHUKPOOHBIM COETUHEHUSM, POIYLIUPYEMBIM IPOOHOTHYECKUMH MUKPOOPTaHU3MaMH:
A) bakTeprounHbl
b) Monounas kucimota
B) Ykcycnas kucnora
I') [Tonucaxapuabl
J1) AnKoronu, CoupTHI
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Bonpoc 8. Ykaxure, kakoi MEepBbIi JICKAPCTBEHHBIN IperapaT Ha OCHOBE KUIIIEYHOW MaJOYKHU
6611 pa3paboTan B 1916 rony B 'epmanumu:

A) Jlunekc

b) Oyranan

B) Konub6akrepun

I') Myradiop

) budwnnus.

Bomnpoc 9. VkaxuTe accOMUpOBaHHBIM MPOOMOTHK, W3TOTaBIMBAEMbIi Ha OCHOBE IITAMMOB
ouduaobdakTepuil U KUIIEYHOH MATOUYKH:

A) budpunnms

b) budunymbakrepun cyxoi

B) budpudopm

I') buduxon

J1) Anmtakr

Bonmpoc 10. VYkaxure MOHONPOOMOTHK, W3rOTABIMBACMBbIii HAa OCHOBE INITAMMOB
OnuI00aKTEPHIA:
A) budunymbakrepun
b) JlakrobakTepun cyxoi
B) Auunakr
') Biolactil
J1) Arunon

Bonpoc 11. Kakoe o0CHOBHOE Ha3HaueHHE NpenapaToB NPOOMOTUKOB KakK IPOIYKTOB
OMOTEXHOJIOTHH:

A) nedeHue ocTpbIX HH(EKIIMOHHBIX 3a00JIeBaHUM

B) xoppekunn MUKpOOHOTHI KHIIIEUHHKA

B) st ycunenuss uMMyHUTETa

I') ans nosmyyeHus: IPOTUBOMUKPOOHBIX COEAMHEHUN

Bonpoc 12. Jlns nomydenust mnpoOuotuka «budumymOakrepun cyxoi» QepMeHTaIuo
npoxyuenra Bifidobacterium bifidum npoBonst B ycnosusx:

A) a3poOHBIX

B) crporo ana’spoOHbIX

B) dakynbratnBHO-aHA3pOOHBIX

') KOMOMHMPOBAHHBIX

Bonpoc 13. [ns nonydyenus npoobuotuka «KonubakTepuH cyxoi» (pepMeHTaLuI0 MPOAYLEHTa
E.coli mpoBoasT B ycioBusx:

A) a3poOHBIX

b) ana’poOHBIX

B) daxynbTaTnBHO-aHA3POOHBIX

Bonpoc 14. VYxaxuTe, B Kakux YCIOBUSX (EPMEHTAIIMU BBHIPAIIMBAIOT MPOAYIIECHTHI
MPOOMOTHKOB Ha OCHOBE JIAKTOOAIIMILT U JTAKTOKOKKOB:

A) TBep10(a3zHOro KyIbTUBHPOBAHUS

B) xunakodasHoro rmyOuHHOTO 0€3 a’sparuu

B) sxuaxodasHoro riryOuHHOTO ¢ aspanueit

I') razoha3zHOTO KYJIBTHBUPOBAHUS
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Bonpoc 15. VYkaxute, B Kakux YCJIOBUSAX (DEPMEHTAIlMM BBIPAIIMBAIOT MPOAYLIEHTHI
POOMOTHUKOB HA OCHOBE NMPOIMHOHOBBIX OAaKTEPHil:

A) TBep10a3zHOTrO KyIbTUBHPOBAHHUS

B) xuakodazHoro rimyOuHHOTO 0€3 a’sparuu

B) xunkodaszHoro riryOMHHOTO C adpariuei

I') razoha3HOTO KYyJIbTUBUPOBAHUS

Bonpoc 16. Ykaxute XapakTepUCTHKY, HE OTBEYAIOLIYI0 TPeOOBAHMSIM, MPEABABIAEMBIM K
mIraMMam Jyist 0T0opa B KauecTBe MpOOMOTHKOB:

A) U30JIMPOBaHbI U3 JIIOOOT0 0OBEKTa OKPYXKAIOIIEH Cpebl;

b) coxpaHsaThCS B MUILEBAPUTEILHOM TPAKTE O JOCTHIKEHUS MAKCUMAJIBHOTO MOJIOKUTEIBHOIO
ahdexra;

B) obnagarh BBICOKOI CKOPOCTBIO POCTa U PaA3MHOKEHUS B YCIOBUAX, OJNM3KUX K KUIIEYHOMY
TPaKTy, TaK ¥ MPHU KyIbTUBUPOBAHUHU ISl HAKOIUICHUS OMOMACCHI;

I') obnagaTh MUHUMAJIBHON CIIOCOOHOCTBIO K TPAHCIOKALMM M3 MPOCBETA MHUIIEBAPUTEILHOTO
TpaKTa BO BHYTPEHHIOIO CPEey MaKpOOpraHu3Ma

J1) uMeTh 4eTKyI0 (PU3UO0IOT0-XUMUIECKYIO U TEHETHUECKYIO MaPKHPOBKY.

Bonpoc 17. B kakux BHIaxX B3aMMOOTHOUICHWH JOJDKHA OBITh HOpPMalbHas MHUKPOOHOTa C
OpPraHU3MOM YEJIOBEKA
A) MyTYaJIMCTHYECKUI SKTOCUMOHO03
b) nmapaszuruueckuii 3H10CUMON03
B) antaronusm
I') xumuu4ecTBO
J1) HelTpanu3m
Bonpoc 18. Ykaxxute nepsblif pepMEeHTUPOBaHHBIN B MOJIOKE JI€UEOHBIH MPOAYT MUTAHUS:
A) bupunymbakrepun dopte
b) Lactana-B
B) Oyranan
I') Bupunymbakrepun
1) budpunnuz

Bonpoc 19. Ykaxure BUbl MUKPOOPTaHU3MOB, HA OCHOBE KOTOPBIX HE TOTOBST MPOOUOTUKH:
A) Leuconostoc mesenteroides
B) Staphylococcus aureus
B) Streptococcus cremoris
I') Streptococcus lactis
JI) Clostridium butyricum
Bonpoc 20. VYkaxure Kakue NPU3HAKK HE JOJDKHBI OTCYTCTBOBATH Y MHMKPOOPTAHU3MOB,
MPEIbABISEMBIX 11 0TOOpa B KAYeCTBE MPOOUOTUYECKUX KYIBTYP:
A) JloiokHBI OBITH W30JMPOBAHBI M3 OpraHW3Ma TEX BHJIOB >KUBOTHBIX WM YEJIOBEKa, IS
KOTOPBIX OHHU MpEeAHA3HAYEHBI

b) He nomxHbI OBITH M30JIMPOBAaHBI U3 OpraHU3Ma T€X BUIOB KHBOTHBIX HJIM YEJIOBEKA,
JUIs1 KOTOPBIX OHU IpeIHa3HAYEeHbI

B) JomxHbl 001anaTh MUHUMAJIbHOH CHOCOOHOCTBIO K TPAHCIOKAIIMM W3 TMPOCBETA
MUIIEBAPUTEIBHOTO TPAKTa BO BHYTPEHHIOO Cpely MaKpOOpraHu3Ma
I') JomxHbl 001a1aTh MIa3MUAAMH YCTOMYMBOCTH K aHTHOMOTHKAM
1) He nomxkHbI 001agaTh MmiIa3MHUIaMU YCTOMYUBOCTH K aHTUOMOTHKAM
Bomnpoc 21. Ykaxxute KOMOMHUPOBAHHBIN TATCKUI MPOOMOTHK B KaICYIbHOU GopMme,
conepxanuil anoduin3upoBanHbie Kietku Enterococcus faecium:

A) JIunekc
b) Oyranan
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B) budpudopm

I') Mytadnop
) budunms.

Bonpoc 22. )XuBbie MUKPOOPTraHW3MBI U BEIIECTBA MUKPOOHOTO WJIM WHOTO MPOUCXOXKICHHUS,
OKa3bIBAIOUIME TP E€CTECTBEHHOM croco0e BBeAeHHs OnaronpusitHbie >(PQeKThl Ha
¢dusnonornueckue GyHKINH, OMOXMMHYECKAE M MOBEACHUSCKUE PEaKIMH OpPTaHM3Ma XO3sSHUHA
yepe3 ONTUMHU3ALUIO €r0 MUKPOIKOJIOTHUECKOT0 CTaTyca, Ha3bIBAIOTCS:

A) BaKIIMHBI

b) npebuotnku

B) npobuotuku

I') cunOnoTHkH

J1) nuieBbie 70OABKU

Bonpoc 23. [Tpo6HOTHKH, KOTOPbIE MOT'YT Ha3Ha4yaThbCsl LIMPOKOMY KPYT'Y KUBBIX OpraHU3MOB
(4enoBeKy, JKUBOTHBIM, NITUIAM, pbl0aM U JIp.) BHE 3aBUCUMOCTU OT BHUJIOBOM IMPUHAAJIEKHOCTH
XO035IMHA, OT KOTOPOTO OBUIN BBIJIENICHBI IITAMMBI, HA3bIBAIOTCSL:
A) TOMOITPOOHOTHKH
b) MoHOIIPOOHOTHKHN
B) rereponpo6roTHKH
I') synpoGuoTnku
J1) accoliMMpoBaHHbIE
Bomnpoc 24. Beiienute npoOMOTHKY, COACPIKAIIUe B CBOeM cocTaBe Fusarium sambucinum
A) DHTepon
B) MIPRO-VIT
B) ®aBoput
I') JIunekc
) ABuctum
Bonpoc 25. YkaxuTe mepBblii MOHOIIPOOUOTHK, H3TrOTaBIMBAaEMbIi Ha OCHOBE mTamMmMa E.coli-17
B CCCP:
A) budukon
b) Konmubakrepun cyxoit
B) Konunpocroksarua
I') «Axtodmop»
1) budunakr

Bonpoc 26. Yxkaxure accolMUpPOBaHHBIA MPOOMOTHK HAa OCHOBE IITaMMOB OM(pUA0OAKTEPUA,
HHTEPOKOKKOB M MOJIOUHOKHCIIBIX OaKTepuit:

A) budumon

b) bugukon

B) Jlunekc

I') Bupumon

1) budunakr

Bonpoc 27. Ykaxute nepBbIA mpemapar s AeTeH, coaepiKaliuii KuBble OubuaodakTepun,
paspaboTtanublii B 1964 rony:

A) Lactana B-milk

b) Oyranan

B) buduaymbakrepun cyxoi

') bupudpopm

Bonpoc 28. Ykaxure, K KakOMy BUJly OTHOCATCS ITPOIYLIEHTHI ITpenapaTa JHTEPOIIL:
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A) Escherichia coli

B) Lactobacillus acidophilus

B) Lactobacillus casei

I') Saccharomyces cerevisiae var. boulardii
) Propionidacterium caseii

Bonpoc 29. Ykaxurte, B KakuXx Ipernaparax UCIONb3YIOT BU takTooanmut Lactobacillus reuteri
A) Hopmodopa
B) 'actpodapm
B) buol'as Ab
I') Hapuns
JI) Primadophilus Reuteri
Bonpoc 30. BnepBble TepMHH <«IIpOOHMOTHK» ObUI TMPEAJIOKHUI B KadyecTBe aHTOHHMA
AHTUOMOTHKA!
A) JIyu ITactepom B 1856 rony
b) .. MeunukoBeiM B 1907 rony
B) AM. Jlunmm u P.X. Ctunsemiom B 1965 rony
I') P. Ilapkepom B 1974 rony

K104 Kk TeCTOBBIM 3aIaHUSIM

Ne 1 2 3 4 5 6 7 8 9 10
Bompoca
OTBer AB.T, I r A b r r r r A
A
Ne 11 12 13 14 15 16 17 18 19 20
BOIIpOCa
OTBer b b A b b A A b b A, Bb,B
Ne 21 22 23 24 25 26 27 28 29 30
BOIpoca
OtBert B B B b b B A r A, B, B
A
7.3.2. I[Ipomesxcymounas ammecmayus
(aK3aMeH)
1. CoBpeMEeHHOE COCTOSIHME U MEePCHEKTHUBbI Pa3BUTHSI OMOTEXHOJIOTUU MPOOUOTHKOB.
2. CocrostHME | MEPCIEKTUBBI Pa3BUTHSI OMOTEXHOIOTUU TPOOUOTHKOB B MHPE.
3. PazButne TreHHON WHXECHEPHH Ui KOHCTPYHPOBAHHS MITAMMOB MPOOMOTHYECKUX
KynbTyp B POD.
4. OCHOBHBIE KOMITOHEHTHI OHOTEXHOJOTHYECKOW CHCTEMBI ISl TIOTYYEHUS MHKpPOOHBIX
OromMacc mpoOUOTHKOB.
S. OcoOEHHOCTH  CBIpbS JJIi  pOCTa ¥ Pa3sBUTHS MHUKPOOPTaHW3MOB-TIPOTYIIEHTOB
npoOHOTHUKOB U TpeOOBAaHUS K HEMY.
6. OcHoBHbIe rpynmbl TpoduoTukoB u bAJI-oB. Kitaccudukanmst mpoOMOTHKOB.
7. I'pynnel  mpoOMOTHKOB, (hapMaKONMIHBIX IpenapaTtoB U OHMOJIOTMYECKH AaKTHBHBIX

n00aBOK K TIMINE, TMPEIHA3HAYCHHBIX JUIS JICYCHHS MW TPOQUIAKTHKHA  ONPEISICHHBIX
3200J1€BaHUI U COCTOSTHUN.

8. [Ipenapatst u BAJIpI k nuie, coaepskaniue KUBble MUKPOOPTaHU3MBI (MOHOKYJIBTYPBI 1
WX KOMILUICKCHI).
9. [Ipemaparst u BAJlpl K 1nmmie, coaep)Xalue CTPYKTYPHbIE  KOMIIOHEHTBI

MHUKPOOPTIaHU3MOB — MPEICTaBUTENCH HOPMATbHOW MUKPOOUOTHI MITH UX METa0OIUTHI.
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10. [Ipenapatsl u BA/Ip1 MUKpPOOHOTO UM HHOTO MPOUCXOXKICHUS, CTUMYJIHPYIOLIUE POCT U
aKTHBHOCTH OM(PUI00aKTepUid U JTAKTOOAMILI — MPEACTaBUTEICH HOPMaTbHONH MUKPOOHOTHI.

11.  Ilpenapatel u BA/Ipl, mpeacTaBistoliMe KOMIUIEKC S>KHMBBIX MHMKPOOPIaHHU3MOB, HX
CTPYKTYPHBIX KOMIIOHEHTOB M METa0OJUTOB B pAa3jMYHbIX COYETAHUSX U COCIUHEHUIA,
CTUMYJIMPYIOLIMX POCT HOPMaJIbHON MUKPOOHOTHI.

12. [Ipemaparst u BAJIpl, Ha OCHOBE T'€HHO-UHXEHEPHBIX MHUKPOOPTraHU3MOB, HUX
CTPYKTYPHBIX KOMIIOHEHTOB Y META0OJIUTOB C 3aJaHHBIMU XapaKTEPUCTUKAMH.

13.  Knaccudukanust mpoOHMOTHKOB.

14.  XapaxTepucTHKa OCHOBHBIX BHIOB JAKTOOALMIII, HCIIOJIB3YEMbIX JUIS OTOOpa IMITaMMOB-
IPOAYLIEHTOB TPOOHOTHKOB.

15.  XapaxTepucTHKa OCHOBHBIX BHUJIOB JJAKTOKOKKOB, UCTIOJIb3YEeMBIX JIsi OTOOpa ITaMMOB-
IPOAYLIEHTOB TPOOMOTHKOB.

16.  XapaxTepucTHKa OCHOBHBIX BHJOB OHM(DHUIOO0AKTEpHil, HCIONB3YEeMBIX s O0TOOpa
IITAMMOB-IIPO/IYLIEHTOB TPOOMOTHKOB.

17. Merabomusm  OudugobakTepuii. AcconMUpOBaHHBIE MPOOMOTHKH HAa  OCHOBE
oupumodaKTepuil.

18.  XapakTtepucTHka OCHOBHBIX BHAOB OalWsl ¥ TPONHOHOBOKHCIBIX OaKTepHi,
UCIOJIb3YEMBIX I 0TOOPA IITaAMMOB-IIPOAYLIEHTOB TPOOMOTHKOB.

19.  IlpoGneMbl  WCHOJB30BaHUS  TEHHO-WH)KEHEPHBIX  INTAMMOB ISl TIOJYYEHUS
MPOOUOTHKOB.

20.  HoBble HanpaBJeHUs: B OMOTEXHOJIOTMH IPOOMOTHKOB HA OCHOBE SHTEPOOAKTEPHH.

21.  HoBble HanpaBieHUS B OMOTEXHOJIOTUU TPOOMOTHKOB HA OCHOBE JIPOKIKEBBIX TPHOOB.

22. llouck HOBBIX WITaMMOB MHIEIHAJIBHBIX M JPOXOKEBBIX TPUOOB U  CO3JAHHA
penapaToB NPOOMOTHKOB U MPEOUOTHUKOB.

23. CoBpemeHHbIe TpeOOBaHUS K OTOOPY IITAMMOB-TIPOAYLIEHTOB TPOOUOTHUKOB.

24.  CoBpeMeHHBbIE NPEICTABIECHUS O POJIU IPOOMOTUKOB KaK ajJbTepHATUBBI aHTUOMOTUKOB B
TEpanum.

25.  buonormueckue HaHOMaTepHallbl C IPOOUOTUYECKUMHU KYJIbTYPaMH Ul HCIOJIb30BaHUS
B PEreHEPATUBHON MEIUITUHE.

26.  AcconuupoBaHHbIE IPOOMOTHKH HAa OCHOBE ILITAMMOB JIAKTOOAIIMILT U Ouugob6akTepuii.
27.  Knaccupukamusi TpoOMOTHKOB HAa OCHOBE Ha3HAUeHHWsS  IITaMMa-TIPOAYIEHTa
pELIETTUEHTY.

28.  CoBpeMeHHBIH 3Tan pa3BUTHSI OMOTEXHOIOTUN IPOOMOTUKOB: METOBI KPHOKOHCEPBAIIHH
OromMacc mpoOUOTHKOB.

29.  AHTHMUKpPOOHBIE COENMHEHHSI, CHHTE3UPYEMbIE IITaAMMaMHU TIPOOHOTHKOB.

30.  IIpemapaTtel MOHOIPOOMOTHKOB M AacCOLMHUPOBAHHBIX MPOOMOTUKOB Ha OCHOBE
JIAKTOOAITHIIII.
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