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1. MecTo 1 mesb AMCUUIIMHBI B cTpyKType OITOII

HucuuruimHa «[IpokapuoThl ¥ YeNOBEK: BO3MOXKHOCTH TIEPCIIEKTUBBI U OMACHOCTHY
OTHOCUTCSI K YHCIy 9/7eKMUGHbIX JUCUUIUINH 00pa30BaTeIbHOTO KOMIIOHEHTa MPOTPaMMbI
aCTMPaHTYPHI U U3y4aeTcs Ha 2 roy oOyueHus B 3 cemecTpe.

Leab AMCUUIUVIMHBI — U3YYUMb COBPEMEHHbIE OOCIUNCEHUSL U NePCNeKMUBbl PA36UMUS
MUKPOOUOTIO2UU C YYemOM B03MONCHBIX NOCIeOCMBULL NPAKMUYECKO20 NPUMEHEHUs HOBbLX 3HAHUL
07151 yenoseKa U 2100aIbHOU IKocucmemsl 3emu.

2. Ilnanupyemble pe3y/bTaThbl 00y4eHHS 10 AUCHHUILINHE

BbInycKHHK, OCBOMBIIHI IPOTrPaMMYy, TOJIKEH

3HaTB: COBPEMCHHBIC JOCTUKCHUS U IICPCIICKTHUBLI PA3BUTUA MI/IKp06I/IOJ'IOFI/II/I C Y4€TOM BO3MOKHBIX

HOCJ'IC,HCTBPIFI IMPAKTHYECKOro IPUMCHCHUA HOBBIX 3HAaHUHU JJI1 9CJIOBCKa U rj100aabHOM YKOCHCTEMBI
3emiu;

YMeThb: HCIIOIB30BATh TNOJIYYCHHBIEC 3HaHWA JIsI aHaJiu3a (I)YHKLII/IOHI/IpOBaHI/IH U OpraHusanuu
MI/IKpO6HLIX COO6H_ICCTB; AHAJIIM3HUPOBATE M HMCIIOJB30BATh TCOPETHYCCKUE 3HAHUA JJIsI PCHICHUA
IMMPAKTUYCCKUX 3a7a4.

BaajneThb: HaBbIKAMH BHIOOPA METOIOB PELICHHS MPAKTUYECKUX 3a/1a4 B PA3IHYHBIX 00JIACTSX
HayK{, 0COOCHHO MUKPOOUOJIOTHN

3. CTpykTypa u coaep:xkaHue TUCUHUILINHBI.

O0BbeM TUCIMIUIMHBI (MOJTYJIST) COCTaBISET 3 3.€., Bcero - 108 vaca, u3 koTopsix 36 4acoB
COCTaBJISIET KOHTAKTHAst paboTa 00ydJaronierocs C MperoaaBaTesieM (3aHATHS CEMUHAPCKOTO THIIA
— 36 yacoB), 72 yaca COCTaBIIIET CAMOCTOSITeNIbHAsl paboTa 00ydaroerocs.
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1. Or mpomnmoro k Oynymemy | 13 4 4 9
B3aUMOOTHOUIEHUI  4eloBeKa U
MHKPOOOB.
2. CexBenupoBaHue OaxTepHanbHbIX | 18 6 6 12
TFE€HOMOB — IIEPEBOPOT B MPHUKIAHOM
MHUKPOOHOJIOTHH.
3. CoznaHuie HOBBIX BaKIWH, JekapcTB | 15 5 5 10
1 crocoOOB AMArHOCTHKY HA 3HAHWUU
MOJICKYJISIPHBIX MEXaHNU3MOB.
4. Bynymme cenbCcKoXo3siicTBeHHBIE | 15 5 5 10
aCrieKThl ~ W3y4YEHUS  NPOKAapHOT:
nccIeOBaHMs  (PUTONATOTEHHBIX |
TI0JIE3HBIX OaKTepuil.
5. Bbynymue Hanpasienus | 14 5 5 9
UCITIONIB30BAHUA ~ IPOKApHUOT  JUIA
OUYHCTKHU OKPY’KaroleH Cpesibl.
6. IlepcriekTuBBI TpOMBINUICHHOTO | 18 6 6 12
UCIIOJIb30BAHMS MPOKAPHOT




(reHeTHYeCKH — MOAU(ULMPOBAHHBIC

[ITAMMBI-POAYLICHTHI).

7. Bo3moxHBIH pucK mnpuMmeHeHus | 15 5 5 10

TCHETHYECKH  MOTH()UIIMPOBAHHBIX

OakTepuil U MyTH ero MPeoA0ICHHS.

IlpoMexkyToyHasi aTTecTalUsA. —

3auer

| Hroro | 108 | 36 | 36 | 72 |
Tabauna 3

Conep:xxaHue TUCHUTILTHHBI

HaumenoBanue pazaena
JMCIUILIHHBI

Coaep:xanue pa3aea

®opma
NpoBe/leHUsl
3aHATUS

®Dopma TeKylIero
KOHTpoJas*

Ot TIPOIIIIOTO K
Oynywemy
B3aMMOOTHOILUEHUN
4eJI0BeKa U MUKPOOOB.

DBOIOIUS oprann3ma 4Y€JIOBEKa U €ro

MHUKpOOHOTro  OKpyxeHus. Vcropus

HCTIONB30BaHUS MIPOKapUOT B
Pa3IUYIHBIX TEXHOJIOTHYECKHUX

mporieccax:  MOJMy4YeHHE  MUINEBBIX
MPOAYKTOB, aHTUOMOTHKOB, BUHOJETIHE,
nuBoBapenue u ap. OT Merona «mpod u
OIMOO0K» IPHUKIIATHONH MUKPOOHOJIOTHA
K PalMOHAIIBHOMY IMOJIXOAY Ha OCHOBE
Pa3sHBIX

3HaHUA MEXaHU3MOB

MpO1ECCOB.

Cemunap,
WHIUBUAYAJIbHBIC
KOHCYJIbTalluH

CekBeHUpPOBaHHE
GakTepuanbHBIX T'€HOMOB
- TIEpEeBOPOT B
MIPUKIIATHOM
MHUKPOOHOIIOTHH.

IlepBeie METO/IbI TEHETUYECKOM
WHKCHEpUHW, WX pOJb B ITOHUMAaHHUH
OmoXUMHUHN " (uznomorun
MHKpPOOPTaHM3MOB; B HOBBIX CIIOCO0aX
MONYyYCHHUS  IITaMMOB-TIPOAYLEHTOB.
Hcnonbp3oBanue TEXHOJIOTUH c
npuMeHeHneM pexoMmOmHanTHON JIHK
JUIA TIONyYeHHS MHUKPOOPTaHU3MOB C
HOBBIMH WJIH  ONTHMH3HPOBAHHBIMU
CBOMICTBaMH. I'eneTnuecku
MOJUDUIMPOBAHHBIE MHUKPOOPTaHU3MBI
— Ouomormueckue «haOpukm» U
MPOM3BOJICTBA 6enKoB " TIp.
coequHeHn. PacmmgppoBka reHOMOB
Oaktepwmii u apxeil. 3HaUeHUE TaHHBIX O
MOCJIEJOBATEIBHOCTIX JHK I
OBICTpOTO BBISICHCHHS GbyHKIAH
WICHTUOHUIUPYEMBIX ~ TCHOB,  POJH
MHUKPOOPTaHU3MOB B 9KOJIOTHH,
MEIMIIMHE U IPOMBIIUIEHHOCTH.

CemuHnap,

WHIUBUAYAJTbHBIC
KOHCYJIbTalluH

Jloxnazasl.
OO6cyxaeHne Ha
ceMuHape

Co3naHue HOBBIX BaKIIMH,
JEKapcTB W CIOCOOOB
JUArHOCTUKU Ha 3HAHUN
MOJIEKYJIAPHBIX
MEXaHU3MOB.

IlepcrieKTHBBI  BBUICHEHHS  IOJHBIX
HYKJICOTHAHBIX IOCIIEIOBATEIbHOCTEH
TC€HOMOB MaTOr€HHBIX
MHKPOOPTaHHU3MOB:  UIS  PACKPBITHS
MEXaHU3MOB MMaTOreHHOCTH 1
pa3paboTku CrocoOOB JICYCHUS HIIH
COBEPIIICHCTBOBAHUS Tepanuu
WH(CKIIMOHHBIX 3200JICBaHUA, a TaKKe
JUIS  BBISBJICHUS HOBBIX  MUIICHEH
JNEHCTBUS  CO3/IaBAaEMbIX BAKIMH U
JIEKapCTB.

CemuHnap,

VHAWBUYaJIbHBIC
KOHCYJIbTallun

Jloxnazasl.
OO6cyxaeHne Ha
CEMHHApE




Bbynymue
CeJbCKOXO035UCTBEHHbBIE
ACTEKTHI W3Yy4EHHUS
MPOKAPHUOT: UCCIEIOBAHUS
(hUTOMATOTCHHBIX u
MOJIC3HBIX OAKTEPHIA.

®duronaroreHuple 6akTepun. bakrepuu,
CHOCOOCTBYIOIIME  POCTY  PACTCHHIA.
I[lyru oOMeHa cHTHaJaAMH  MEKIY
MHUKPOOpPTaHU3MaMH M PACTCHUSMH —
MEPCICKTHBEI paboT. ITonesnsie
OakTepun (buoymobpenus,
(DUTOCTUMYIATOPHI, cpencTBa
OHOJIOTHIECKOTO KOHTPOJIS B CEIHCKOM
XO3SICTBE, B JIECOBOJACTBE H T.IL.).
AHann3 OaKkTepHaJbHBIX COOOIIECTB H
pasHBIX  aCIeKTOB  IOIMYJIAIUOHHOM
T€HETUKU OaxTepHii. BBenenue
MapKEepHBIX TEHOB I CJICKCHHS 32
OakTepussMH B MPUPONHOU  cpejne,
ucnone3oBanue [1P. Momudukarus
CBOWMCTB OakTepuil Ui YCWICHHUS HX
MOJIOKHUTEIBHOTO addekra npu
UCTIONB30BAaHUM WX B CEIBCKOM
XO3SIUCTBE. [lepcnekTuBHI
HCTIOJIb30BaHUS

MHKPOOOB c LIEJBI0
COBEPIICHCTBOBAHUS METOIOB OOPHOEI ¢
00JIe3HSIMHU pacTCHUH.

Cemunap,

WHANBUAYaJIbHBIC
KOHCYJIbTAIINNA

Jloknassl.
Oo6cyxacHne
CEeMHUHApe

Ha

Bynymme  HampaBieHHs
WCTIOJB30BAHUS
MPOKAPUOT JUII OYUCTKU
OKpY>Karolel cpebl.

Bruotexnomornveckas
OKpy)Karolield cpeabl Kak pelieHue
npobiaeM ee AQHTPOTIOTEHHOT' O
3arpsizHeHus. HoBble Mertabosnueckue
CBOMCTBAa MHKPOOPTAHU3MOB, MOJIE3HBIE
JUIA ounorexnosornd. HoBble METOAbI
TOJIE3HBIE JUISl OTIMCAHUSI Pa3HOOOpasus
CIOKHBIX ~ TPHUPOITHBIX  MOITYJISIIHH,
aHamm3a CTPYKTYpPHI COOOIIESCTB, IS
BEISICHCHUS MIPOCTPAHCTBEHHOTO
pacmpocTpaHeHUS HCCIIETyeMOT0
MHKPOOPTaHU3Ma.

OYHCTKa

CemuHap,

HHAWBUAYAJIbHBIC
KOHCYJIbTallUN

Jloxmaasl.
O6cyxaeHue
ceMHuHape

Ha

IlepcnexTuBsl
MPOMBIIIJICHHOTO
HCTIONIb30BaHUS
MPOKAPUOT (TEHETHUECKH
MOM(DUIMPOBAHHBIE
IITaMMBI-TIPOTyLICHTHI ).

Koncrpyuposanwue
IITaMMOB Ut
IIPUMEHEHHUS: HCTOPHSL u
COBPEMEHHOCTb. HamnpapnenHoe
HU3MEHEHHE CBOMCTB MUKPOOPTraHU3MOB.
Vcronb30BaHHE METO0B TEHETHYCCKOU
HWHXCHEPUU: JUIsL TOJTyUYCHUA
PETYIUPYEeMO CBEPXIKCIIPECCHU TCeHA
TpeOyeMoro  TpPOAYKTa,  BBEICHHE
qy)KEPOTHBIX TCHOB, 00ECIIEYMBAFOIINX
(hyHKIIMOHHPOBaHUE HOBBIX
MeTa0OMMUYECKUX IyTed. TpaHCTeHHBIE
OpTaHU3MBL. Buoxumuueckas
(meTabonuyeckasi) ¥ TEXHOJIOTHYECKAst
umkenepusi. Escherichia coli, Bacillus
subtilis, Corynebacterium glutamicum —
Kak MO/JICJIBHBIC 06’I)CKTI)I JJIs1
MOJTy4eHUs Ppa3IMYHBIX FAB.
HepCHeKTHBBI IIPOMBIINIJICHHOTO
MOJYYCHUST HOBBIX BBICOKOCTAOMIIBHBIX
(hepMEHTOB Ha OCHOBE HCCJICOBAHUS
OakTepuit, o0HUTaOINX B
9KCTPEMAIBHBIX YCIOBHSX.

MHUKPOOHBIX
MPOMBIIUICHHOTO

CemuHap,

HHAVWBUAYAJIbHbIC
KOHCYJIbTallUN

Jloxmaasl.
OO6cyxaeHue
ceMuHape

Ha

Bo3mosxHbIi pHUcK
NPUMEHEHHUS] TeHETHYECKH
MOJM(DUIIMPOBAHHBIX
OGakTepwii W TYTH €ro
PEOJI0JICHHSI.

['eHeTHUECKN M3MEHEHHbIE OPTaHU3MBI,
UX pHCKH: «OakTepun-yOMHIbI», He
IUITAaHUpYEeMOe BO3HHKHOBEHHE
TPaHCTeHHBIX MHUKPOOOB. Pu3nveckue u
Omonornyeckne OTPAHUYHUTEIbHBIC

Cemunap

Jloknassl.
OO6cyxaeHne
CeMHUHape

Ha




CTaHAapThl I DKCIEPUMEHTOB C
pexombunanTHEIME JIHK, koHTpONH 32

MIPUMEHEHHEM TEXHOJIOTUI
pekomOunantHot JIHK B pasHbix
CTpaHax MHpa. I'opuzonTanbHblii

MEpEeHOC TEHOB U KOJUIEKTUBHBIN
OakTepmambHBII TeHOM. Bo3MoxHBIE
MEpBl TPEJOTBPAIICHUS  CIydaifHOTO
MOTIaJaHN, TIPEIK/IE BCETO, TEHETHUECKH
W3MEHEHHBIX ~ MHKPOOPTaHM3MOB B
OKPYXKaIOIIyIO cpeny. [MTumesre
mpoaykTel, coxepxkamue [MO wm
MPOAYKTBI UX )KU3HEESITEIbHOCTH — 3TO

yrposa? PeanpHocTh yTpO3bl
npumenenus 'MIM u 'O B HacTosmee
BpeMsL.

4. ®opMbI OPraHU3ANMU U KOHTPOJISI CAMOCTOSTEIbHOI Pad0ThI 00y4al0IIUXCS

B xkauectBe camocrosiTenbHOM paboThl oOydaromierocss BbIOpaHa TMOATOTOBKA K
CeMHMHapaM, JOKJaiaM U ux oocyxaeHune. CaMmocTosTenbHast paboTa CTyIEHTOB BKIIFOUAET paboTy
B UMTAJHHOM 3aJie OMOJIMOTEKH W B JIOMAIIHUX YCIOBUSX, C JIOCTYNOM K pecypcam MHTepHeT.
Temel CCMUHAPCKUX 3aH$ITI/II\/JI, THUIIOBBIC TCMbI JOKJIAJO0B, 4 TAKXXC BOIIPOCHI JISA IMPOBCACHUA
9K3aMCHa MPEACTAaBJICHBI HHUXKC.

5. ®oH/I OIIEHOYHBIX CPEJICTB /ISl ATTECTALIMHU 1O JUCIIAIIJIMHE

5.1. Kpumepuu u npoyedypvt oyeHusanus pe3yibmamaos 00yueHus no OucyuniuHe.
[Ipu BIMOTHEHUH BCEX PabOT YUUTHIBAIOTCS CIICAYIONIUME OCHOBHbIE KPUTEPHH:

— YpOBEHb TEOPETHUECKMX 3HaHWH (moapasymeBaeTcss HE TOJIBKO (opmaibHOE
BOCIIPOM3BEJCHHE HH(OpPMAIMK, HO M TOHHUMAaHUE MPEeaMeTa, KOTOpPOE IOATBEPKIAACTCS
MpaBUJIBLHBIMU OTBETAMHM Ha JIOTIOJHHUTENIbHBIC, YTOUHSIONIME BOIPOCHI, 3aJaHHBIC YJICHAMHU
KOMHCCHH);

— YMEHHE UCIOIB30BaTh TEOPETHUECKHE 3HAHMUA MPH aHalnu3e KOHKPETHBIX MpoOlieMm,
CUTyaLuH;

— Ka4eCTBO M3JI0KEHHS MaTepHala, TO €CTh 000CHOBAaHHOCTb, YETKOCTh, IOTHYHOCThH OTBETA, a
TaK)Ke €ro MOJIHOTA (TO €CTh CO/IEPXKATENbHOCTh, HE UCKIIIOUYAIOLIas CKaTOCTH);

- CMIOCOOHOCTh YCTaHABIMBATH BHYTPU- U MEXIIPEIMETHBIE CBS3H,

- OPUTMHAJIBHOCTH MBIIUICHUS, 3HAKOMCTBO C JIOMOJIHUTEIHbHON JIMTEpAaTypol W JApyrue

(bakTopsI.
Onucanue WKanbl OYCHUCAHUA HA NPOMENCYMOYHOU ammecmayuu 6 popme 3auema
Ounenka YpoBeHb NOAroTOBJIEHHOCTH, XapaAKTEePU3yeMbIil OLIEHKOH
BIIQZICHUE MIPOTPaMMHBIM MaTepHalIoM, ITIOHUMaHNE CYIIHOCTH

paccMaTpUBAEMbIX MPOLIECCOB U SIBIICHUH, YMEHUE CAMOCTOSTEIbHO 0003HAYUTD
po0JIeMHbIE CUTYallMl B OpraHU3allii HaY4YHBIX HCCIEAOBAHUN, CIOCOOHOCTh
3aumeno | KpUTUUECKU aHAIM3UPOBATH M CPABHUBATh CYHIECTBYIOIINE MTOAXOABI U METOJIbI
K OIICHKE pe3yJbTaTUBHOCTH HAyYHOH [EeATENbHOCTH, CBOOOIHOE BIIaJIeHUE
UCTOYHHKAMU, YMEHHE YETKO U SICHO U3J1araTh pe3yabTaThl COOCTBEHHON padoThI,
CJIeIOBaTh HOPMaM, MPUHSITHIM B HAYYHBIX IUCKYCCHSIX.

HEMOHMMAaHHWE CMBbICTa KIIOYEBBIX MNpoOjeM, HEJOCTaTOYHOE BIaJleHHe
HAyKOBEIYECKOM TEPMHUHOJOTUEH, HEYMEHHE CaMOCTOATEIbHO OO003HAYUTH
npoOJeMHbIe CHTyallud, HECHOCOOHOCTh  aHAJIM3MPOBAThb M CPAaBHUBATh

He
3aUmeHo




CYILECTBYIOIIME KOHUEMIUHU, MOAXOAbl U METOJbl, HEYMEHHE SICHO H3Jararb
pe3ysbTaThl COOCTBEHHOW paboThl, ClIeI0BaTh HOpMaM, MPHUHITHIM B HAyYHBIX
JIUCKYCCHUSX.

5.2. Ilpumepvt munoevix KOHMPONbHBIX 3A0AHUN UIU UHBLIX MAMEPUAIOs,
UCNOIB3YeMBIX 0] OUCHUBAHUA PE3Y/IbIMAN 08 00yUeHUs N0 OUCYUNIUHE

Tpebosanusn Kk noozomosxke cemunHapcKux 3aHAMuUuI u 00K1a0y:

PaGora nomkHa npenctaBiasTh co00it 0030p HAYYHOM U HAYYHO-TEXHUYECKO! JTUTepaTyphl
1o Teme Jokiana. JlomKHbI ObITh TPOAHATM3UPOBAHBl HICTOYHUKH KaK Ha IOCYJapCTBEHHOM, TaK
Y Ha aHTJIMICKOM si3bIKe. J[oKeH OBITh MPOBEICH aHAIM3 MaTepuaia, YeTKO CPOPMYyITUPOBAHBI
LIENI U 33Ja4d [IPOBEACHUs 0030pa, a TaK’Ke OCHOBHBIE BHIBOJIBI HITH 3aKitoueHue. JKenareiabHo
CBOOOJTHOE M3JIOKEHHE J0KIaga 0e3 3aYMThIBaHHUS MEeYaTHOTO TeKcTa. OleHuBaeTcs BIIAJCHUE
MaTepuajIoM II0 TeMe paloThl, yMeHHEe C(HOPMYJIUPOBATh OTBETHI HA BOIPOCH], YMEHHUE
NOJJEPKATh IUCKYCCHIO.

Tunosbie TeMbI CECMHHAPOB:

Ot nmponuioro K 6yayieMy B3aMMOOTHOLIEHUN YeloBeKa 1 MUKPOOOB.

CexBeHupoBaHHe OaKTEpHATBLHBIX TEHOMOB — IIEPEBOPOT B MPHUKIIATHON MUKPOOHOIOTHH.

CoznaHue HOBBIX BAKIIMH, JIEKAPCTB U CIIOCOOOB TMAarHOCTUKU HA 3HAHUU MOJIEKYJISPHBIX
MEXaHU3MOB.

bynymue cenbCKOXO3SMCTBEHHBIE AaCHEKThl M3YYEHHs] IPOKAPUOT: HCCIEIOBAHMS
(UTONATOreHHBIX U MOJIE3HBIX OaKTEpHil.

Byaymue HarpaBiieHHsI HCIIOJIB30BAHUS TPOKAPUOT JUIsl OYMCTKH OKPYXKAIOLIEH Cpeabl.

[lepcnekTHBBl ~ MPOMBIIUIEHHOIO  HCHOJb30BaHUS  HPOKAapuUOT  (IF€HETHYECKH
MOJU(HUIMPOBAHHBIE IITAMMBbI-IPOYLIEHTHI).

Bo03MOHBIN pUCK TPUMEHEHHsI TeHETUYECKH MO (UIIMPOBAHHBIX OAKTEPHUI U MYTH €ro
IIPEOJIOJICHHUS.

Tunosble TeMbI 10KJIA/I0B:

0O0630p IPOEKTOB pacIMPPOBKY FT€EHOMOB OAKTEpUI U apXeil.

I'eneTnuecku MoIM(UIIMPOBAHHBIE MUKPOOPTaHU3MBI — OHoJIoruueckue «padpukm» s
IPOM3BOJICTBA OEJIKOB U JIP. COAUHEHUI.

PazpaboTka HOBBIX JIEKapCTBEHHBIX CpPEICTB, BAKIMH M CIIOCOOOB JHArHOCTHUKHU
UHEKIHH.

bruoynoOpenusi, GUTOCTUMYISTOPEI M Jpyrue TOJe3Hble OaKTepHUH, MEPCIIEKTUBBI HX
UCTIOJIb30BAHUSL.

Crnexxenre 3a OakTepHsIMHU B IPUPOTHON Cpeie — COBPEMEHHOE 3HAYCHHE U MTEPCIIEKTUBBIL.

Hcnonp3oBanne MOAU(PUITIPOBAHHBIX MUKPOOPTAaHU3MOB B CEIIBCKOM XO03SIHCTBE

Bbuonoruueckoe pasnokeHre OpraHUYECKUX OTXOJ0B, 00€3BpEKMBAHNE KCEHOOUOTHKOB,
pelIeHre IPYTruX IOCIEACTBUN AHTPOIIOTEHHOTO BIIMSHMUSA Ha OKPYKAIOUIYI0 Cpeay — Jelo
POKapHOT.

HoBble criocoObl mostyueHust 1 CBOMCTBa MUKPOOHBIX IITAMMOB-TIPOIYLIEHTOB.

TpaHcreHHBIE MUKPOOPTaHU3MBI — COBPEMEHHBIN B3TIISA]] HAa TIPOOJIEMY.



[InmeBsle  DPOAYKTHI, COAECpPXKAIIME TI'EHETHYECKH W3MEHEHHBIX OpPraHU3MOB WIIH
MPOAYKTHI MX )KU3HEJCSATEIBHOCTH — Yrpo3a Oyayiiemy?

TunoBbie BONPOCHI K 3a4eTy:

DBOJIOIMS OPTaHM3Ma YEJIOBEKA U €T0 MUKPOOHOTO OKPYKEHHUS.

3navenue Escherichia coli B pa3BuTHM reHHON WHKEHEPHH.

duronaToreHHble OAKTEPUU.

[lepcriekTHBBI UCIIOIB30BAHUSI MUKPOOOB C LIE€JIbI0 COBEPIICHCTBOBAHUS METOJI0B OOPHOBI
¢ OoJIe3HSIMU pacTeHHIA.

AHanu3 OaKTepUAIbHBIX COOOIIECTB M PAa3HBIX ACIEKTOB MOMYISIIIHOHHON TCHETUKH
OaxkTepuil.

Hcnonbs3oBanue npokapuoT Jjisi OMOJOTUYECKON OUUCTKU OKPYXKAIOIIEH CPe/Ibl.

[TepcrieKTHBBI UCTIONB30BaHUST OAKTEPU, OOUTAIOIINX B SKCTPEMAIBHBIX YCIOBUSX, IS
MOJTYYCHHST HOBBIX, BRHICOKOCTAaOMIbHBIX BAB.

[IpaBuiia nprMeHEeHUs TeHETUYECKU MOIU(DUIIMPOBAHHBIX OaKTEPU.

Escherichia coli, Bacillus subtilis, Corynebacterium glutamicum — kak MoxenbHbIE
O0O0BEKTHI [Tl TOTY4YeHUs pa3inuHbix BAB.

PeanbHOCT, PUCKOB OT NMPUMEHEHUS T€HETUYECKH W3MEHEHHBIX MHUKPOOPTaHM3MOB U
T€HETUYECKU U3MEHEHHBIX OPraHu3MOB

6. YueOHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE o0ecTeyeHue JUCIUIINHBI.

a) OcHOBHas nuTEpaTypa

Hetpycos A. 1., Korosa U. b. - Mukpobuomnorusi: yaeOHHK AJisl CTYACHTOB BY30B,
o0yyaroIuxcs o HapaBJIeHUIO NOAroT. 6akanaspa "buonorua" u 61oI. CeUUaNbHOCTSM. -
M.: Axagemus, 2007. - 352 c.

Bbproxanos A. JI., Peibak K. B., Herpycos A. U. - MonekynspHas MUKpOOHONIOTHS: yueo.
JUISl CTYZIEHTOB, oOy4aromuxcs 1o crnenuanbHocTi 020209 "MukpoOuosnorus" v HalpaBJIeHUIO
020200 "buonorus". - M.: U3n-Bo Mock. yH-Ta, 2012. - 480 c.

Tumwue B. b. - KynbTuBUpOBaHNE MUKPOOPTaHU3MOB: KUHETUKA, TUAPOANHAMUKA,
TeriomaccoooMmen. - CI16.: PAIIIT, 2012. - 181 c.

Bonuna E.I'., CapyxanoBa JI.LE. OcHoBBI yacTHON MUKpoOHosioruu: Yuel. nocodue. - M.:
PYJIH, 2011. - 189 c. - ISBN 978-5-209-03914-3. -
http://www.studentlibrary.ru/book/ISBN9785209039143.html

0) JononmuuTenpHas IUTEpaTypa

bxynua A. K. - [laToreHHbI€ MUKPOOPTaHU3MBI MUIIEBBIX MPOAYKTOB. - CI16.: IIpodeccus,
2014. - 344 c.

MenuiuHcKass MUKPOOHOJIOTHS, BUPYCOIOTHS U UMMYHOJIOTHS: y4e0. 10 JUCIUTUTHE
"MuKpOOHOIOTHS, BUPYCOJOTHSI U UMMYHOJIOTUA" U CTYJACHTOB YYPEKICHUH BBICHI. TPOQd.
00pa3oBaHUSIIO.

B) [IporpammHoe obecnieuenne u HTepHET-pecypehl

OnekTpoHHbIe OubroTeku (Znanium.com, «9bC KoHcynbTanT cTynenTay, «Jlanby)
Hayunas poccuiickas anekrponHast Oubnuorteka elibrary.ru

Haykoémkue 6a3bl nanubix Scopus, Web of Science, BioMed Central

[Mepuoauka onnaiin (Elsevier, Springer)


http://www.studentlibrary.ru/book/ISBN9785209039143.html

DOAJ-Direktory of Open Access Journals
PLOS-Publik Library of Science

7. MaTtepuaibHO-TEXHUYECKOE o0ecneyeHne TN CHUIIUHbI

J MOMEILEHUS JJIsi IPOBEICHUS 3aHATUI: JIEKIIMOHHOTO THUIIa, CEMHUHAPCKOIO THUIIA,
TPYIIOBBIX W WHAUBUAYAIbHBIX KOHCYJIbTAllUM, TEKYIIETO KOHTPOJISI U IMPOMEXKYTOYHOM
aTTecTallid, a TaKXKe TIOMEIICHHUS IS XpaHCHHs W MPOQPHIAKTHUYECKOTO OOCITYKHBAHHS
00OpyIOBaHUSI M TOMELICHHUS I CaMOCTOSITENbHOW pPabOThl 00y4YaromMXCs, OCHAIIEHHBIC
KOMIThIOTEPHOM TEXHUKOU C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH "MHTepHeT" 1 obecneueHrnem
JIOCTYTIA B 3JICKTPOHHYIO MH(GOPMAIMOHHO-00pa3oBaTesbHyto cpeay HHI'Y;

o MaTepUaIbHO-TEXHUYECKOEe OOecleyeHue, HeoOXOaMMoe Ui — pealu3aluu
JTUCITUTLIMHBI, BKIIOYas J1a0opaTopHOE 000PYIOBaHHE;

o JMLEH3MOHHOE IporpammHoe obecrieuenue: Windows, Microsoft Office;

o oOydJaronMecss W3 YWClIa JHUIl ¢ OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 370POBbBSI

00ecTieuynBarOTCs AIEKTPOHHBIMU | (MJTH) MTeYaTHBIMU 00pa30BaTeIbHBIME pecypcamu B hopMmax,
aJalTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 310POBbSL.
pecypcam.

PaGouass mporpamMMa y4eOHOW JHUCIUILIMHBI COCTABJICHA B COOTBETCTBHHM C YYCOHBIM
wiaHoM, [ToioskeHreM 0 TOJIrOTOBKE HAYYHBIX U HAYYHO-IIEJAarOTUYECKUX KaJIPOB B aCIIUPAHTYPE
(anpronkrype) (IlocranoBnenue IlpaButensctBa PO ot 30.11.2021 Ne 2122), denepanbHbIMU
rOCYJapCTBEHHBIMH TPEOOBAHUSMHU K CTPYKTYpE MPOrpaMM IOATOTOBKM HAYYHBIX W HAy4HO-
NeIarormyecknx KajapoB B acmnupantype (ambioHkrype) (I[Ipukaz MwunoOpHayku P® ot
20.10.2021 Ne 951).

ABTOpBI:

ABtopsl KpaBuenko I'.A.

Penienzent(s1) [Jeproruna A.B.

IIporpamma onodpena Ha 3acenaHuu Mertoaudeckoil komuccuu MHCTUTyTa OMOJOTMM H
ouomeuinbl ot 06.09.2022 roaa, nmporokost Ne 1.



