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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 Crnocoben paspabarpiBaTh TPEIJIOKEHUS IO COBEPIICHCTBOBaHMIO OuoTexHonoruii BAB ¢
MCIOJIb30BaHUEM MHKPOOHMOJIOTHYECKOTO CHHTE3a M OmoTpaHchopManyl MHUKPOOPTaHU3MOB, KJIETOYHBIX
KYJBTYp *KUBOTHBIX U pacTEHUMN

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:
- Hay4YHO-HUCCIIEOBATEIIbCKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCsl K MPo(ecCHOHaIbHON AEATENbHOCTH B
cpepax: 01 OOpazoBannme u Hayka (B cdepax: peanau3alud OOpa30BATENbHBIX IPOrpaMM
npoeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
MporpamMM; Hay4yHbIX uccienoBanuii), 13 Cenbckoe X035HUCTBO M OXpaHa 3I0pPOBbs )KUBOTHBIX U Y€JIOBEKa (B
cdepax: OMOTOrMYECKOM 3aIUTHI )KUBOTHBIX, PACTCHUH, IOPOJ] )KUBOTHBIX, COPTOB PACTEHH, CO3TaHHBIX C
UCTIOJIb30BAaHUEM METOJI0B OMOTEXHOJOTHH, TEXHOJIOTUM T€HETHYECKOW W MOJICKYISIPHOW WMHIMKALWUU U
UACHTU(UKAIMY KUBOTHBIX M PACTCHHUH, TPAHCTCHHBIX M KJIOHHUPOBAHHBIX >KUBOTHBIX; BETEPHUHAPHOMN
MMMYHOOMOTEXHOJIOTHM U (apMalleBTUKH, B TOM YHCIE B YacTH pa3pabOTKH, HCCICAOBAaHHNA U
MIPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEJCTB, BAKLIUH HOBOTO TIOKOJICHUS, TOJUKIOHAIBHBIX 1 MOHOKIOHAJIBHBIX
aHTuTen, OakrepuodaroB, aHTHOMOTHKOB, TOPMOHOB, ()EPMEHTOB, B TOM 4YHCIE pa3paboOTKu
JIUAarHOCTUKYMOB, pa3BUTUS OAaHKOB IITAaMMOB MHKPOOPTaHHM3MOB, OHOJOTHMYECKHX  0O0pasloB,
UHPPACTPYKTYPHOTO OOECIEYeHUs] MCCIEeIOBAHUN Ha OMONOTMYECKMX MOJENAX M IENIeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB M OHMOYyJOOpeHHi, KOpMOBOro Oeidka M NPEMUKCOB JUIsl >KMBOTHOBOJCTBA,
MTYEJIOBOJICTBA,  PbIOOBOACTBA, MEpepabOTKH  CENbCKOXO3SHCTBEHHBIX  OTXOAOB,  OMOJOTMYECKUX
KOMIIOHEHTOB KOPMOB M MPEMHUKCOB, ITYOOKOH MepepabOTKH 3€pHOBBIX U JAPYTHX CENbCKOXO3SIMCTBEHHBIX

KyJIbTYD)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JercTBUs (IPU HATTUMYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUpPOBaHUs TPYIAOBOTO
WIH TIPO(heCCHOHATBLHOTO
JIeCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM




- A OcymiecTBieHue
OMOTEXHOJOTHYECKUX
MPOILIECCOB MO MOTYUYCHUIO
FAB

- A/01.6 ITpoBenenue
MOATOTOBUTENBHBIX PadOT
IUIS1 OCYILECTBIICHHUS
OMOTEXHOJIOTHUYECKOTO
nporuecca noxydenus bAB

- A/02.6 ITpoBenenue
OMOTEXHOJIOTHUYECKOTO
mpoliecca ¢
WCTIOJIb30BaHUEM KYIIBTYP
MHUKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
pacTeHUil U JKUBOTHBIX,
BUPYCOB

- C Pazpabotka
MpeIOKEHUH 10
COBEPLICHCTBOBAHHIO
ouotexHonoruit BAB ¢
HCTIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHUKPOOPTaHU3MOB,
KJICTOUHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

- C/02.7 Pazpabotka
HOBBIX U MOJH(UKaIus
CYIIECTBYIOLINX
OMOTEXHOJIOTHYECKUX
npoueccos nonyuenus bAB

IIK-1 Cnocoben
pa3pabarsiBaTh
TPEIUIOKECHUS 110
COBEPILICHCTBOBAHUIO
ouorexnonoruii BAB ¢
UCIIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

[IpoBogUT  KOMIUIEKCHBIC
pPacUYEeTHO-TCOPETUUECCKUE
MMUILEBON OMOTEXHOIIOTUHI

OKCIICPUMCHTAJIbHBIC n

HUCCIICIOBaHUA

B

obnactu

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[TIK-1 Criocoben pa3pabarbiBaTh MPEAIOKEHUS IO COBEPIIEHCTBOBAHUIO OMOTEXHOIOTHIA
BAB ¢ wucnonp3oBaHHEM MHKPOOHOJIIOTHYECKOTO CHHTE3a W OumoTpaHchopmaiuu
MHUKPOOPT'aHU3MOB, KJIETOUHBIX KYJIBTYp )KUBOTHBIX M PACTECHHM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OIIPEACIIAOMINX O4HO-32049H
MEXTUCITUTUTMHAPHBIS ast
CBA3U (cemectp)
11213
1 [bnoMenunuHa u +
ouodapmarieBTHKa
2 |buorexnonorus +
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB
3 |brotexHoJI0rUs +
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB
4 |KynsTHBUpOBaHHE +
PaCTUTENBHBIX KIECTOK
1 TKaHe# in vitro




5 |MonekynspHas +
ouonorus u
TeHETHYECKas
WHKCHEPHSI

6 |HoBble HanpaBieHus +
OMOTEXHOJIOTHH:
POTEOMHKA,
NEeNTUAOJIOTUS

7 |[Cuctema obpazoBaHUs +
Y TIOJITOTOBKH
OMOTEXHOJIOTOB B
Poccuu u 3a pybesxom

8 |Ynpasnsemoe +
KyJBTHBHPOBaHUE
MHUKpPOOPTraHU3MOB

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

HucuumuimHa — «llumeBass OMOTEXHOJOTHS» OTHOCUTCS K  4acTH, (OpPMHPYEMOH Yy4aCTHUKAMHU
oOpa3oBaTelbHbIX OTHOIIEHUH, yueOHoro turana OIl mo Hampasiaenuto noarotoBku 19.04.01 -
buorexnonorus.

JucrunnmHa «[IumeBast OMOTEXHOIOTHS» U3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 3 3.€.
OuHo-3a04Hasi: 3 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHMILIHHBI 108
Konrakthas pabota 22
Jlexmmm (JIextmm) 10
[Tpaktuueckue (Ilpakt. pad.) 12
CamocrositensHas padota (CP) 86

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS

Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3

4 cemecTp




1 BrorexHoI0rn4eCcKo CobecenoBaHnue;
€ IIPOU3BOACTBO TectupoBanue
BEILIECTB U
COEIUHEHUI
(TIUIIIEeBBIC KUCIIOTHI,
aMHUHOKHCJIIOTBHI, 2 - | 28
JIAIUIBL 1
BUTAMUHBI),
UCTIONB3YEeMBIX B
MUIIEBOU
MPOMBIIIICHHOCTH.

2 [Tomy4yenune CobecenoBaHue;
Pa3IMYHBIX TecTtupoBanue;
MPOIYKTOB [IpakTuueckoe
MHIIEBOTO 4 112 | 28 3aJaHue
Ha3HAUYECHUS
OHMOTEXHOJIOTMYCCKHU
MH METOJAMH.

3 [Tumesas CobecenoBaHue;
KOMOHMHATOpHKA. TectupoBanue
[TepcriekTUBBI 4 - |30
pPa3BUTHS TTUILEBOM
OHMOTEXHOIOT UM,

Tema 1. buorexHosiornyeckoe NPoOU3BOACTBO BELIECTB U COCAUHEHUI (MUIIEeBbIe KUCJIOTHI,
AMHHOKMCJIOTHI, TUIUAbI U BATAMHHBI), HCI0JIb3yeMbIX B UIIeBOH npoMbinuieHHocTH. (ITK-1)
Jlekuus.
Brenenwue. Llenp u 3amaun nucturmuinHbl. VicTopus U COBpEeMEHHOE COCTOsSTHUE, Kilaccu(UKaIus oTpaciien
ouorexHomoruu. [TumeBas OMOTEXHOIIOTHS KaK YaCTh MIPOMBITIUICHHOW MUKPOOHooru. OCHOBBI TTUIIICBOM
OnorexHoaoruu. MUKpOOHOIOTHYECKOE MPOU3BOJACTBO OMOJIOTMYECKHA aKTUBHBIX BEIICCTB U MPEMapaToB -
BaKHOE HAIPABJICHHUE MMHUIIEBONH OMOTEXHOJIOTHH.
IIpakTnyeckoe 3aHsATHE.
JlaboparopHoe 3aHsTHE. BUOTEXHOTOTHYECKOE TIPOU3BOICTBO BEIIECTB U COCTUHEHUH, HCIIOB3YEMbIX B
MUIIEBON TPOMBIILIEHHOCTH.
[1nan npoBeneHus 3aHATUSI.
1 ITumeBast OMOTEXHOIOTHS KaK YacTh MPOMBINUICHHOM MUKPOOHoioruu. OCHOBBI TTUIIIEBOM
OmoTexHOJIOTUH. MUKPOOHOIOTHYECKOE TTPOU3BOICTBO OMOJIOTUYECKH aKTUBHBIX BEIICCTB U
MpenaparoB - BAXKHOE HAIIPaBJICHUE TTUIIICBOM OMOTEXHOJIOTHH.

JlaGoparopHoe 3aHsATHE. bUOTEXHOIOrMYEeCcKOe MPOU3BOJICTBO BEIIECTB M COEAMHEHWH, MCIOJIB3yEMBIX B
MUIIEBOX IPOMBIIUICHHOCTH.
IInan npoBeneHUs 3aHATHUS.

1 Metozpl MOTyYeHUs MPOMBIIUICHHBIX IITAMMOB MUKpOOpraHu3MoB. O01mue TpeboBaHus,
IIPEABABIIIEMBIE K KYJIBTUBUPYEMBIM B IIPOMBIIIJIEHHBIX YCIOBUAX MUKpPOOpranusmam. Mcrounuku
IIOJIy4E€HHS IIPOMBIIIIEHHBIX IITAMMOB IIPOYLEHTOB. MUKPOOPTaHU3MBI, HCIIOIb3YOLIUECS B
OpOIMIBHBIX MTPOU3BOJACTBAX JUIS MOMYUYCHHS MIPAKTUUECKH LIEHHBIX MTPOIYKTOB, UX OMOXUMUYECKAs
JesITeIbHOCTh. Vcnonbp30BaHue qpOXKeH, MIIECHEBBIX TPUOOB 1 GaKTepHil B MUIIEBOM
IIPOMBIIUICHHOCTH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 DTamnsl pa3BUTHS TUIICBON OMOTEXHOIOTHH.
2 OCHOBHBIG HaHpaBHeHI/IH paBBI/ITI/ISI 6HOT€XHOJIOFI/II/I B HHHIGBOﬁ HpOMBIH_UICHHOCTI/I.



3 TpeboBaHnus, MpeAbIBIsIEMbIe K MUKPOOPTaHU3MaM — MpoayeHTaMm. CriocoObl co3naHus
BBICOKOA((PEKTUBHBIX IITAMMOB-IIPOTYLIEHTOB.
4 Cnoco0bl KIaccu(UKaIK MPOIECCOB KyIbTUBHPOBAHISI MUKPOOPTAHH3MOB.
5 MeTtoasl KyAbTUBUPOBAHUS MUKPOOPTAaHU3MOB.
6 KonnuecTBeHHBIE MMOKa3aTed POCTa U MPOAYKTUBHOCTH MUKPOOPTAHU3MOB.
7 Buael nomyHenpepbIBHOTO U HEMPEPHIBHOTO KYJITUBUPOBAHNUS MUKPOOPTaHU3MOB.
8 OO1muMe NpUHIMIIBI T0J00Pa UCTOYHUKOB ChIPbS AJIsi OMOTEXHOIOTHYECKUX TTPOU3BOJICTB.
9 Bupsl yriiepogHbIx cyOCTpaToB, HCTOYHUKOB MUHEPAJIbHOTO MUTAHUS.
10 KomruiekcHbIe 000TaTUTENH MATATELHBIX CPE.
11 CocraBneHue v ONTUMHU3AIUA PELENTYP MUTATEIBHBIX CPEL.
12 TexHonorus u anmaparypHoe oQopMIIeHHE TPUTOTOBICHHS PACTBOPOB KOMIIOHEHTOB IMUTATEIBHBIX
cpen.

Tema 2. IloyuyeHue pa3au4YHBIX NPOAYKTOB MUIEBOr0 HA3HAYECHUSI OMOTEXHOJIOTHYeCKUMU
merogamu. (ITK-1)

Jlexknus.
HepCHeKTI/IBBI MMOJIy4YCHHUA NHUIICBOIO 66)11(21 METOAaMU 6HOT€XHOJIOFI/II/I. TexHnonorusa MOJIy4YCHHUA
GCJIKOBO-BI/ITaMI/IHHBIX )41 6€JIKOB0-JII/IHI/IIIHBIX KOHIICHTPATOB Ha OCHOBC 6I/IOMaCCI>I I[pO)K)KGfI. CBIpI:GBBIe
pecypcbl  OmorexHonoruu. OOmme NpUHUMOB NOAOOpa HMCTOYHMKOB  CHIPbS I IHIIEBBIX
6HOT€XHOJ’IOFI/I‘-IGCKI/IX IMPOU3BOJCTB. OcHOBHBIE BUBI ChIPbA U BCIIOMOT'ATCIIbHBIX MAaTCPpUAJIOB. HUcrounuku
yoiepona, asora u (ocdopa, Kak OCHOBHBIX KOMIIOHEHTOB THTATENbHBIX Cpel. XapaKTepUCTHKA
KOMITJIEKCHBIX ~ oOoraTWTeneil murarenpHbIX cpea. Kiaccupukanus nuTaTeNbHBIX — Cpel  JUIA
KyJIBTUBUPOBAHUS MUKPOOPTaHU3MOB, UCTIOJIb3YEMbIX B MHIIEBONH OMOTEXHOIOTHH.

IIpakTH4eckoe 3aHATHE.
JlaGoparopHoe 3ansTHe. [Ipon3BOACTBO (PepMEHTHBIX NPENAPaTOB
Ilnan IMPOBCACHHUA 3aHATHUA.

1 Knaccudukanms BAJ x mumie. [lonydenne npenaparoB HyTPHUIICBTHUKOB, MapadapMalieBTUKOB 1
MPOOMOTUKOB METOJaMHi OMOTEXHOIOTHH. TeXHOI0rus (epMEHTHBIX MPENnapaToB U UX
UCIOJIb30BaHKE B MUIIEBOM MPOMBINIIEHHOCTH COBPEMEHHOE COCTOSIHUE U NIEPCIIEKTHUBBI Pa3BUTHS
TEXHOJIOTUH (hepMEHTHBIX MpenaparoB. Mcrounuku nomydenus pepmentoB. Kinaccudukanus u
HOMEHKJIaTypa (pepMEeHTHBIX MpenapaToB. ENMHUIEI aKTUBHOCTU (DEPMEHTHBIX IPENaparoB.
TexHonorus BeiaeneHNs (HEPMEHTHBIX MIPENapaToB U3 ChIPhS PACTUTEIBHOTO U )KUBOTHOTO
MPOUCXOXKACHUS. TeXHOIO0r s, anmnaparypHoe ohopMIeHHE MPOLIECCOB KyIbTUBUPOBAHUS
MPOAYIIEHTOB (DEPMEHTOB TITYOMHHBIM M TIOBEPXHOCTHBIM crioco0amu. [Ipumenenue hepMeHTHBIX
MPEnaparoB B MHUILEBON MPOMBIIIIEHHOCTH.

Jlaboparopnoe 3ansatue. [lonydueHue numieBoro 0eaKa U MUIIEBBIX KUCIIOT.
[Tnan npoBeneHUS 3aHATHS.
1 IlepcrieKTHBBI MOTYUYEHUS MUIIEBOTO OEITKa METOIaMH OMOTEXHOJIOTHH.

2 BHOTEXHOIOTNYECKNE IPOLECCHI MTOyUYEHNUS UIIEBBIX KUCIOT (JIMMOHHOW, YKCYCHOW, MOJIOYHON).
buorexHonornueckue npoueccsl MoJIy4eHUsI HHTEHCUBHBIX MOZACIACTUTEIIEH U CaXapO3aMEHUTEIICH,
YCUJIMTEIIEH BKYycCa.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 O6mue TpeboBaHUsl, MPEABABISIEMbIE K KYJIbTUBUPYEMbIM B IIPOMBIIUIEHHBIX YCIOBHUIX
MUKpOOpranu3MaM. MICTOUHHKH MONTydeHUs: TPOMBILUICHHBIX IITAMMOB MUKPOOPTaHU3MOB.

2 Cxema ceneKklud MUKPOOPTraHU3MOB C MCIIOJIb30BaHWEM IIPUHIIMIIOB MyTareHe3a 1 peKOMOMHOTeHe3a.

Tema 3. I[InmeBass komOuHaropuka. [lepcnekTuBbl pasBuTus nuieBoii ouorexnosaoruu. (IK-1)
Jlekumus.



Hanpasnenus ucnonszoBanus BAJl B TeXHOIOTUN (YHKIIMOHAIBHBIX NPOAYKTOB MUTaHUs. [lepcrieKTUBEI
pa3BuTHs. HMHHOBanmu B oTpacnu. [lomydeHuwe TmUIIEBBIX BEUIECTB METOJAMH OHWOTEXHOJOTHH.
[lepcrieKTHBBI TOJMYYEHHS MHUINEBOTO Oelka MeToJaMH OWOTEXHOJOTHH. TEeXHOJIIOTHS MOJTy4YeHUs
0€JIKOBO-BUTAMHMHHBIX U OEJIKOBO-TUMHUIHBIX KOHIICHTPATOB Ha OCHOBE OHoMacchl apoxokeil. [lomydenue
OMOJIOTUYECKH aKTUBHBIX J00ABOK K MHIIE M MHIIEBBIX J00aBOK MeTonaMu OuotexHonoruu. Ilomyuenue
IpernapaToB  HYTPULEBTUKOB, TMapagapMaleBTUKOB M  NPOOMOTHKOB METOJaMH  OHWOTEXHOJOTHH.
Hanpasnenust wucnonb3oBanust bBAJl B TexHomoruu  (DYHKUMOHAIBHBIX  HPOAYKTOB  MUTAHMUS.
buortexHonornyeckue mpoueccsl IMONy4eHHs NHILEBBIX KpacuTened. bHoTexHolorndeckue mnpoLeccsl
IIOJTyYEHUS] UHTEHCUBHBIX ITOJICTIACTUTENIEN U caxapo3aMEeHUTENEH, YCUIIMTENEH BKyca.

IIpakTn4yeckoe 3ansATHE.

JlaGoparopHoe 3ansTHE. TeXHOIOTHS MOMTyYEHHSI U UCTIONb30BAHUS APOACKEBBIX KYJIBTYP B IMHILEBON
IIPOMBIIIUIEHHOCTH.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1 TexHOMOTHS MOTyYEHHSI U UCTIOJIE30BAHUS APONOKEBBIX KYJIBTYD B MHUILIEBOW MPOMBIIIIICHHOCTH.
JpoxokeBoe MpOu3BOICTBO. broxuMudeckre BO3MOXHOCTH JPOXOKEBBIX KiIeToK. CylHOCTh U
OCHOBHBIE CTaJIUH TEXHOJOTHYECKOTO MpoIiecca MPOU3BOACTBA Ipoxkeid. [Ipon3BoacTBO crimpra.
MHuUKpOOpraHu3Mbl, HCIIOIB3yEMbIE B IIPOU3BOICTBE criMpTa. [IMBOBapeHe U BUHOICIHE.
bruoxummuyeckue 0cHOBHI npornecca copakuBanus. CyITHOCTh B OCHOBHBIC CTaIMU TEXHOJIOTHIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMTTHAIEHAS TEXHOJIIOTHYECKAsT CXeMa MOTYYCHHUS
XJIEOOTIEKapHBIX pOokKeld. [[puMeHeHne TIPOXIKEBBIX KYJIBTYP B Pa3IHYHBIX OTPACIISX MUIIECBOH
OuoTexHOJIOTUH. METO/ bl aHaNIM3a MPOAYKTOB aHAYPOOHOTO M a3pOOHOTO METa0oIM3Ma IPOXKIKEH.

JlaGoparopHoe 3ansTue. [Ipon3BoACTBO MUIIEBBIX JOOABOK U KpacUTEINEH.
IInan npoBeneHUs 3aHATHUS.

1 Knaccudukaius numeBbix 100aBoK. [ urneHndeckas permaMeHTamus IPUMEHEHHSI MAIIEBBIX
n00aBOK. buoTexHOMOrHUecKue MpoIecchl MOTYUYeHHsI MUIIEBLIX Kpacuteneil. [[puMeHeHe MUIeBbix
n00aBOK ¥ MHTPEIUEHTOB, TOTYYEHHBIX OMOTEXHOJIOTHIECKUM ITyTEM.

2 Ilony4yeHne OnoMaccsl MUKPOOPTaHM3MOB B KaUECTBE UCTOUYHHUKA OeJKa.

3 IIpou3BoACTBO XJIEOOMEKAPHBIX IPOXIKEH U MX SKCIIEPTH3A.

4 MuKpOOpraHu3Mbl, UCTOJIb3yEMbIE€ B TUIIEBOM MPOMBIIIIECHHOCTH.

5 T'enetnuecku MOAN(UITMPOBAHHBIE UCTOUHUKY MHUIIIH.

6 CpemoOHBIC BOTOPOCIIH.

7 IlpuMeHeHue 3aKBACOK B IIPOU3BOJCTBE MOJIOYHBIX IIPOAYKTOB. II0pOKH 3aKkBacok

8 DKCIOHEHIMAIIBbHAS MOJEIIb POCTa MUKPOOPTaHU3MOB B IEPUOINYECKUX YCIOBHSAX.
9 3naueHue OTACTBHBIX (Da3 pocTa B OMOTEXHOJIOTHH.

10 Mopenu pocta MUKpOOPTaHU3MOB, OCHOBAHHBIE Ha 3aBUCUMOCTH YAECIbHON CKOPOCTH POCTa OT
KOHIICHTPAIMK CyOCTpaTa U MPOAYKTOB MEeTaboIM3Ma.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1 CoBpeMeHHOE COCTOSHUE U TIEPCIIEKTUBBI pa3BUTHS MUIIEBOI OMOTEXHOJIOTHH.
2 IlpuMeHeHre MUIIEBBIX JOOABOK M MHTPEANCHTOB, TIOJyYCHHBIX OMOTEXHOJIOTHYECKHUM ITyTEM.
3 MuKpOOpraHu3Mbl, UCIOIb3YEMBIE B MUIIEBOI MPOMBIIIICHHOCTH.
4 T'eHeTM4eCKN MOTU(PHUIMPOBAHHBIC HCTOYHUKH THIITH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPELyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

IIpakTnyeckoe 3aaHue



Tema 2. HonyquHe Pa3JIMYHBIX TPOAYKTOB MUIICBOI0 HA3HAUYCHU A OMOTEXHOJIOTHYECKUMU METOAAMMU.

JlaGoparopHoe 3aHsTHE. broTexHOMIOrNYeckoe MPOU3BOJCTBO BEIECTB U COEJUHEHUH, UCIIONb3YEMBIX B
MUIIEBOY IPOMBIIUICHHOCTH.
IInan npoBeneHUs 3aHATHS.
1 IlumeBast OMOTEXHOJIOTHS KaK YacTh MPOMBIIUIEHHOW MUKpOOHOnorui. OCHOBBI MUIIEBOM
O61oTexHOIOrnu. MUKpPOOHOIOTHYECKOE ITPOU3BOICTBO OMOIOTHUECKH aKTHBHBIX BEIIECTB U
IpenapaToB - BAYKHOE HAIPABJICHUE MUIIEBON OMOTEXHOIOTHH.

JlaboparopHoe 3aHsATHE. BHOTEXHOIOTHYECKOE MPOU3BOACTBO BEIIECTB M COCAUHCHHIA, MCIOIb3yEMBIX B
MUILIEBON IPOMBIILIJIEHHOCTH.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1 Metobl MOTy4YEHHUS MPOMBIIUICHHBIX IITAMMOB MUKpOOpraHu3MoB. O01ue TpedoBaHus,
MPEABSBISIEMbIC K KYTBTUBUPYEMBIM B TIPOMBIIIJICHHBIX YCIOBHIX MUKpPOOpTraHu3Mam. Mctounuku
MOJTYYCHHS IPOMBIIIICHHBIX IITAMMOB MPOITYIIEHTOB. MHUKPOOPTaHU3MBI, UCTIONB3YIOITUECS B
OpOAMIIBHBIX MPOU3BOCTBAX JIJISl TOTYYCHHS PAKTUYCCKH IEHHBIX MPOAYKTOB, UX OMOXUMHYECKAs
NeATEeTLHOCTD. Mcronb30BaHue APOXKIKEH, TUIECHEBBIX TPHUOOB U OaKTEpUil B TTUIIIEBOM
MIPOMBITINICHHOCTH.

JlaGoparopHoe 3aHsiTHe. [IponM3BOACTBO EPMEHTHBIX MPETIAPATOB
IIman IMMPOBCACHHUA 3aHATHUA.

1 Knaccudukamust BAJ] x mumie. [lonydenne npenaparoB HyTPHUIICBTUKOB, MapadapMalieBTUKOB 1
MPOOMOTUKOB METOJJaMHU OMOTEXHOIOTHH. TeXHOI0rus (EepMEHTHBIX MPENnapaToB U UX
UCIIOJIb30BaHKE B MUIIEBOM MPOMBINIIEHHOCTH COBPEMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHS
TEXHOJIOTUH (DepMEHTHBIX MpenaparoB. Mcrounuku nomydenus pepmentoB. Kinaccudukanus u
HOMEHKJIaTypa (pepMEHTHBIX MpenapaToB. ENUHUIEI aKTUBHOCTU (DEPMEHTHBIX IPENaparoB.
TexHonorus BeiaeneHNs (HEPMEHTHBIX MIPETNapaToB U3 ChIPhS PACTUTEIBHOIO U )KUBOTHOTO
MPOUCXOXKACHUS. TeXHOIOor s, anmnaparypHoe ohopMIeHHE MTPOLIECCOB KyIbTUBUPOBAHUS
MPOYIIEHTOB (DEPMEHTOB TITYOMHHBIM M TIOBEPXHOCTHBIM criocobamu. [Ipumenenue hepMeHTHBIX
MPENnaparoB B MHUILEBON MPOMBIIIIEHHOCTH.

JlaGoparopHoe 3ansTue. [loaydeHne numieBoro Oeska U NUIIEBBIX KUCIOT.
[Inan npoBeneHUs 3aHATUS.
1 IlepcnekTHBBI MOJTyYEHUs MUIIEBOTO Oeslka METoJaMHU OMOTEXHOJIOTHH.
2 BHOTEXHOIOrNYECKNE IPOLECCHI TOMyUYEHNUS TUIIEBBIX KUCIOT (JIMMOHHON, YKCYCHOW, MOJIOYHON).

buorexHonmornueckue npoueccs MoJIy4eHUsI HHTEHCUBHBIX MOZCIACTUTEIIEH U CaXapO3aMEHUTEIICH,
YCUJIMTEIIEH BKYycCa.

JlaGoparopHoe 3aHsTHE. TEXHOMOTHS TOJTYYEHHS U HCIOJIB30BAHUS IPOXOKEBBIX KYJIBTYp B IHIIEBON
IIPOMBIIIUIEHHOCTH.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1 TexHOMOTHS MOTyYSHHSI U UCTIOJIL30BAHUS APOMOKEBBIX KYJIBTYD B MHUILIEBOW MPOMBIIIIICHHOCTH.
JpoxokeBoe MpOn3BOICTBO. broxuMudeckre BO3MOKHOCTH JPOXOKEBBIX Ki1eToK. CylHOCTh U
OCHOBHBIE CTaJIUH TEXHOJOTHYECKOTO MpoIiecca MPOU3BOACTBA Ipoxkeid. [Ipon3BoAcTBO crimpra.
MHUKpOOpraHu3Mbl, HCIIOIB3yEMbIE B IIPOU3BOICTBE criUpTa. [IMBOBapeHe U BUHOICIHE.
bruoxummuyeckue 0cHOBEHI nporniecca copakuBanus. CyITHOCTh B OCHOBHBIC CTaIUU TEXHOJIOTHIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMITHAIEHAS TEXHOJIIOTHYECKAsl CXeMa MOTYYCHHUS
XJIeOOTIEKapHBIX PpOokKeld. [[puMeHeHne IPOXIKEBBIX KYJABTYP B Pa3IMYHBIX OTPACIISX MUIIECBOH
OuoTexHOJOTUH. MEeTO/ bl aHaNIM3a MPOAYKTOB aHAYPOOHOTO M a3pOOHOTO METa0oIM3Ma IPOXKIKEH.

JlaGoparopHoe 3ansTue. [Ipon3BOACTBO MUIIEBBIX JOOABOK U KpacUTEINEH.
IInan npoBeneHUs 3aHATHUS.
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1 Knaccudukarus numeBbix 100aBoK. [ urueHndeckas permaMeHTamus IPUMEHEHHSI MAIIEBBIX
n00aBOK. bHoTexHOMOTHUeCKIe MPOIIeCcChl MOTYYeHHsI MUIIEBLIX Kpacuteneil. [[puMeHeHe MUIeBhIX
n00aBOK ¥ MHTPEIUEHTOB, TOTYUYEHHBIX OMOTEXHOJIOTHIECKUM ITyTEM.

2 Ilony4yeHne OnoMaccsl MUKPOOPTaHM3MOB B KaUECTBE UCTOUYHHUKA OeJlKa.

3 IIpou3BoACTBO XJIEOOMEKAPHBIX IPOXIKEH U MX IKCIIEPTH3A.

4 MuKpOOpraHu3Mbl, UCTOJIb3YEMbIE€ B TUIIEBOM MPOMBIIIIECHHOCTH.

5 T'enetnuecku MOAU(UITMPOBAHHBIE UCTOUHUKH MHUIIIH.

6 CpenoOHBIC BOTOPOCIIH.

7 IlpuMeHeHue 3aKBACOK B IIPOU3BOJCTBE MOJIOYHBIX IIPOAYKTOB. II0pOKH 3aKkBacok

8 DKCIOHEHIMAIIbHAS MOJEIIb POCTa MUKPOOPTaHU3MOB B IEPUOINYECCKUX YCIOBHSAX.
9 3naueHue OTACTBHBIX (ha3 pocTa B OMOTEXHOJIOTHH.

10 Mopenu pocta MUKpOOPTaHU3MOB, OCHOBAHHBIE Ha 3aBUCUMOCTH YAECIbHON CKOPOCTH POCTa OT
KOHIICHTPAIMK CyOCTpaTa U MPOAYKTOB MEeTabOIM3Ma.

CobecenoBannue

Tema 1. buoTexHONMOrHYECKOE MPOU3BOACTBO BEIIECTB U COCTUHEHHUH (MTUIIEBBIE KUCIOTHI, aMUHOKHUCIIOTHI,
JUTIUBI U BUTAMUHBI ), UCITOJIB3YEMBIX B TTUIIEBOM MPOMBIIIIICHHOCTH.

1) Dranbl pa3BUTHS NUIIEBOH OMOTEXHOJIOTHH.
2) OCHOBHBIE HANIPABICHUS Pa3BUTHsI OMOTEXHOIOTUU B MMUIIEBOM MPOMBIIIUIEHHOCTH.

3) TpeGoBanus, MpeabIBIsieMble K MUKpPOOPraHU3MaM — IponyneHTam. CriocoObl Co3aaHus
BBICOKOA((EKTHUBHBIX IITAMMOB-IIPOTYIIEHTOB.

4) CpIpbe 1 COCTAB MUTATENBHBIX CPel A1l ONOTEXHOIOTHYECKOTO IPOU3BOICTBA.

5) CniocoObI KyJIETUBHPOBAHHSI MUKPOOPTAHU3MOB.

6) KynpTBHpOBaHUE )KUBOTHBIX U PACTUTENBHBIX KJIETOK.

7) OGm1ast 6MOTEXHOJIOTHYECKAs CXeMa ITPOU3BOJICTBA MPOTYKTOB MUKPOOHOTO CHHTE3A.

8) ITomyueHue moceBHOro Marepuana. MUKpOOPTaHU3MBI, HCIIONb3yeMble B OMOTEXHOIOTHH.

9) Cripbe w1 utarenbHbiX cpea. CocTaB MATATEBHOM Cpebl JUTsi OMOTEXHOIOTHYECKOTO MMPOU3BOACTRA
(MCTOYHHMKH yTIIepo/ia U APYTUX MUTATEIBHBIX BEIIECTB).

10) IIpuroTtoBneHne MUTATENHHOU CPEbl, MHOKY/ISINS U KYJIbTUBUPOBAHUE.
TecTupoBanme

Tema 1. buorexHomoruueckoe MMPOU3BOACTBO BCUICCTB U COCI[PIHGHPIFI (HI/IH_ICBBIG KHCJIOTBI, aMUHOKHMCJIOTHI,
JIAIIUABI 1 BI/ITaMI/IHBI), HCIOJIb3YCMbBIX B HHH.[CBOﬁ MMPOMBIIIUICHHOCTH.

1. Accouunanuu MOJOYHOKHUCIBIX OaKT. ¢ APOXKKAMH Ha3bIBAIOTCSA:
1) cycino;

2) 3aKBacka;

3) comno.

2. B ocHOBe KBallIcHUS OBOILEH JIEKUT:

1) MonmoyHOKHCIIOE OPOKEHHE;

2) YKCYCHOKHCJIO€ OpOoKeHue;

3) cnupToBOE OpOKEHUE.

3. Jlst mpou3BoACTBa Ke(pripa HEOOXOAMMBI:

1) npoxoxu;

2) naKTOOaKTEPHH;

3) APOKIKM M JTAKTOOAKTEPHH.

4. YKCYCHOKHCIIO€ OpO’KEHHE BBI3BIBACTCS OAKTEPHSIMU POa:
1) crpentobakrepun;

2) NaKTOOaKTEPHH;



3) anerodaKTep M INIIOKOHOOAKTEP.

5. YKCyC B OCHOBHOM HMCIOJIb3yETCS:

1) B nu1eBOi NPOMBINIJIEHHOCTH;

2) Ui U3TOTOBIICHUS JIAKOB;

3) B (papmarieBTHUECKON POMBIIUIEHHOCTH.

6. [IpenBapuTENbHBIM 3TANIOM MOJTYUYEHHS YKCyca SIBIISETCS:
1) nomyuyeHue MOJIOYHOMN KUCIIOTHI;

2) mojiyuyeHue ITAHOJA;

3) nonyuenue OyTaHona.

7. Hemenkuii crioco6 momydeHus yKcyca sBIseTCS:

1) ObICTpPBIM;

2) MEJICHHBIM;

3) cpenHeit CKOPOCTH.

8. OCHOBHBIM CBIPbEM ISl IPOU3BOJICTBA TUMOHHOM KUCIIOTHI SIBJISIETCSL:
1) xapTodens;

2) MeJiacca;

3) neiwronosa.

9. I'myOuHHBIN cT0cO0 MOMyYeHHS JIUMOHHON KUCIIOTHl OCHOBAH Ha:
1) ucrionb30BaHUU «OPOIMIIBHBIX KaMEp»;

2) UCTIOB30BaHUN YAHOB;

3) ucnoJIb30BaHUM (PEPMEHTATOPOB.

10. I'pu6 Aspergillus niger HCTIOAB3YIOT JJISI TTIOTYUYEHUS:

1) TMMOHHOM KUCIOTHI;

2) TIIOKOHOBOM KUCJIOTHI;

3) IMMOHHO KMCJIOTHI U IVIIOKOHOBOW KHUCJIOTHI.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-1)
1). Dtanbl pa3BUTHS MHUIIEBOW OMOTEXHOJIOTHH.
2) OcHOBHBIE HAINPABICHHS Pa3BUTH OMOTEXHOIOTUHU B MMUIIEBOM MPOMBIIIUIEHHOCTH.

3) TpeOGoBaHus, IpeabABIIEMbIC K MUKPOOPTaHU3MaM — MpoyrieHTaM. CriocoObl co3anus
BBICOKO?(D(PEKTUBHBIX IITAMMOB-TIPOAYIICHTOB.

4) Ceipbe 1 COCTaB MUTATENBHBIX Cpel AJIsi ONOTEXHOJIOTMYECKOTO IPOU3BOACTBA.

5) Cnoco6bI KyTbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

6) KynsTuBHpOBaHKE )KUBOTHBIX M PACTUTENBHBIX KIIETOK.

7) OO011ast GMOTEXHONIOTHYECKast CXeMa IMPOU3BOJICTBA MTPOLYKTOB MUKPOOHOTO CHHTE3A.

8) ITomyuenue noceBHOro Marepuana. MUKpOOpPraHU3MBI, HCIIOIb3yEeMble B OMOTEXHOIOTUH.

9) Ceipbe 11 nuTaresbHbIX cpell. CocTaB MUTATEIBHOM Cpebl 17151 OMOTEXHOJIOTMYECKOTO MIPOU3BOJICTBA
(MCTOYHUKH yIJIEpOAa U APYTUX MUTATENIbHBIX BELIECTB).

10) IlpuroToBieHue NUTATENBHOM CpEIbl, MHOKYJISALMS U KYJIbTUBUPOBAHUE.

11) Crioco6sl hepmenTanuu: adpoOHast 1 aHadpoOHasl, ITyOUHHAS ¥ IOBEPXHOCTHAS, TIEPHOANYECKas 1
HETpepbIBHASI, C HMMOOWITM30BaHHBIM MPOAYIICHTOM.

12) OcoOGeHHOCTH CTaIUU BBIJICICHUS M OYMCTKU B 3aBUCHMOCTH OT II€JIEBOTO MPOoAyKTa. [IpoayKTsl
MHUKPOOHOTO OpOKEeHHUs U MeTaboIM3Ma.

13) HampaBneHHBIN CHHTE3 JIMMOHHON KHUCIIOTHI.
14) I[NonyyeHre MOJIOYHOM KUCIOTH OMOTEXHOIOTHUYECKUM CIIOCOOOM.
15) Iomy4yeHune yKCyCHOM KUCIOTH OMOTEXHOJIOTHYECKIUM CIIOCOOOM.
16) Ilony4yenue n UCNOIB30BAaHHE AMUHOKHUCIIOT.
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17) llonyuyenue hepMEHTHBIX PENapaToOB U3 ChIPbsl PACTUTEIHHOTO U )KMBOTHOTO MPOUCXOKICHHUS, UX
HCIIOJI30BaHUE B ITUIIEBON IIPOMBIIIJIEHHOCTH.

18) [Nomyuyenne hepMEHTHBIX IPENapaToB C MOMOIBI0 MUKPOOpPTraHu3MoB. HoMeHkmaTypa MUKpOOHBIX
(epMEHTHBIX IpenapaToB.

19) [Ipumenenue hepMEeHTHBIX MPENapaToB B MUIEBON MPOMBIIUIEHHOCTH.

20) [Tomyyenne 6GrmoMacchl MUKPOOPTAaHM3MOB B Ka4€CTBE UCTOUHUKA OeKa.

21) IIpou3BonaCcTBO XJIeOOMEKAPHBIX JPOMNOKEH M UX IKCIIEPTH3A.

22) COBpeMEHHOE COCTOSIHUE M TIEPCIICKTUBBI Pa3BUTHUS MUIIEBON OMOTEXHOJIOTHH.

23) [IpuMeHeHe MUIIEBbIX J00aBOK M UHIPEIUEHTOB, MOTYyYECHHBIX OMOTEXHOJIOTUYECKUM ITyTEM.
24) MukpoopraHu3Mbl, UCTIOJIb3YEMbIE B TTUIIICBOUN MPOMBIIIJICHHOCTH.

25) I'enetnueckr MOIU(PHUIUPOBAHHBIE HICTOYHUKH TTHUILH.

26) Cpeno0HbBIC BOIOPOCIIH.

27) IlpuMeHeHune 3aKBacoOK B IPOU3BOACTBE MOJIOUHBIX IPOAYKTOB. [lopoku 3akBacok

28) Knaccudukanus KHCIIOMOJIOYHBIX MPOAYKTOB B 3aBUCUMOCTHU OT MCTIOIB3yeMOM 3aKBACKHU.
MukpoopranusMsbl, BXOASIINE B COCTaB 3aKBACOK.

29) ITomy4yeHne MOJIOUHBIX MPOTYKTOB (HOTYpT, CMETaHa, KOPOBbE MAaCJIO).
30) CniuproBoe OpokeHue, POIECChI, MPOUCXOAALIIE TPpU OpoxeHnH. [IpoayKThl CIUPTOBOTO OpOXKEHHUSI.

Tunosble 3axanus s 3agera (IIK-1)
1 bruoTtexHosorn4ecKue mporecchl B ChIPOICIIHH.
2 BI/IOTGXHOJIOFI/I‘ICCKI/IC Hpoueccm B HpOI/I3BOI[CTBe MSACHBIX U prGHBIX HpOIIyKTOB.
3 BuoTexHOJOrn4ecKue mporecchl B MMBOBAPECHUH.
4 BI/IOTGXHOJIOFI/I‘ICCKI/IC Hpoueccm B BUHOICJINN.
5 buorexHoIOTHYECKHE TPOIIECCH B XJICOOTICUCHHH.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 HNmeeT BBICOKMI YPOBEHb 3HAHUW MO AMCHUILIMHE, MPOCICKUBACT
«3a4TCHO» MEXIUCHUTIIMHAPHBIE CBSI3H. Brnageer METOAAMH
AKCIIEPUMEHTAJILHON PabOThI B 00JIACTH MUIIEBON OMOTEXHOJIOTHI

TIK-1 HMeeT HU3KUI YPOBEHb 3HAHMN MO JUCIUILIMHE, HE IPOCIIEKUBAET
«HE 3a4TCHO» MEXIUCIUIUTMHAPHBIE CBSI3U. He BJIaJIceT METOJIaMH
AKCIIEPUMEHTATBLHON PabOTHI B O0IACTH MHILEBON OMOTEXHOIOTHH

5. MeTonnueckue yKkazaHusi AJis1 00y4aOIIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiuimabl (PI1J]), xotopas ompeznenser copepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMaIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.

14
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Hesepora, O. A., TopenukoBa, I. A., Tlo3uskoBckuii, B. M. [lumeBass OMOTEXHONOTHs MPOAYKTOB U3
CBIPbSI PACTUTEIBHOTO MPOUCXOXKICHUS @ yueOHHK. - Bech cpok oxpaHbl aBTOpckoro mpasa; [lumieBas
OMOTEXHOJIOTUS TIPOAYKTOB M3 CHIPbs PacTHTEIbHOTO mpoucxoxkzie. - Caparos: By3oBckoe oOpa3oBanue,
2014. - 415 c. - Texcr : anexrponnslii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/4160.html

2. Ileryxosa E. B., Kpsiaunkas A. 0., Kanapckas 3. A. [Iumeas mukpoOuosorus : yueOHoe mocodue. -
Kazanp: Kazanckuil HaydyHO-MccaenoBaTenbCKkuil TexHonornueckuii yauusepeuretr (KHUTY), 2014. - 117 c.

- Teker : onexkrponnwiii // 3OBC «YHuBepcurerckas Oubnnoreka onmaitn» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=428098

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Jxent k.M., Jléccaep M.JIx., Tonmpnen JI.A. CoBpeMeHHas THIIEBas MUKPOOHOJIOTHS : ydeOHOe
nocobwue. - Mockga: Jlaboparopus 3uanuii, 2014. - 886 c. - Tekct : anekrponHsIit // DbC «Koncynsrant
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

2. Topnenko, B. A., Kyry3osa, H. M., [larynuna, C. K. Hayunsle ocHOBBI OmorexHomoruu. Yactp 1.
Hanorexnonorun B Ouonoruu : ydeOHOoe mocoOue. - Bech cpok oxpaHbl aBTOpPCKOro mpasa; HaydHbie
ocHOBBI OuotexHonoruu. Yacte 1. Hanorexnonoruu B O6uonoruu. - Mocksa: [Ipomereit, 2013. - 262 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/24003.html

3. Pa6uesa C. A., [lanoBa M. H. MukpoOuosorus MoJoka U MOJIOYHBIX MPOAYKTOB : yueOHOE mocodue. -
Craspomosib:  CeBepo-KaBkazckuit ®Denepanbubiii yauepcurer (CKOY), 2017. - 220 c. - Teker

anekTpounbii  // OBC  «YHuBepcurerckas ~— OMOnMMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=467286

6.3 VHbpIe NICTOUHMKMU:

1. buomonexymna - https://biomolecula.ru/

2. Mukpobuosnor.py - http://micro-biolog.ru

3. MuxkpoOGuonorus - http://microbiology.ucoz.org
4. Monb6uo.py - http://molbiol.ru/
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Onepanuonnas cucrema Microsoft Windows 10

7-Zip 9.20

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro moctyma): ©6a3a  gaHHeix. —  URL:
https://www.springeropen.com

4. Web of Science: momuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
nauubixX . — URL: https://apps.webofknowledge.com

5. Hayunas snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
6. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas oanektpoHHas OuOmuorexka Poccuiickoit  akamemun — ectecTtBo3HaHms. —  URL:
https://www.monographies.ru

8. IImaropma Nature . — URL: https://www.nature.com/siteindex

9. lIpesunentckas 6udbmuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru

10. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru

11. Poccwmiickas HanmoHansHas 6uomuoreka. — URL: http://nlr.ru

12. CnpaBounas npaBoBas cuctema "Koncynpsrant mmoc". — URL: http://www.consultant.ru

13. TamOoBckast oOnacTHas yHHUBepcanbHas HayuyHass OubOnmnoreka um. A.C. Ilymxwuna. — URL:
http://www.tambovlib.ru

14. VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

15. ®enepanbubrit noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
16. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library
17. OBC «YuuBepcuteTckas oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru

18. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

19. KOpaiit: snexkrpoHHO-OubMMOTeyHast cuctema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
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https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



