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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

[IK-1 Cnocoben
pa3pabarsiBaTh
TPEIUIOKESHUS 110
COBEPILICHCTBOBAHUIO
ouorexnonoruii BAB ¢
UCIIOJIb30BaHUEM
MHUKPOOHOIOTHUECKOTO
CHHTE3a U
ouorpanchopmannu
MHKPOOPTaHH3MOB,
KJICTOUHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHUI

[IpoBoguT  KOMILIEKCHBIE
pPacUeTHO-TCOPETUUECCKHE
MMUILEBOA OMOTEXHOJIIOTUHI

OKCIICPUMCHTAJIbHBIC n

HUCCIICIOBaHUA

B

obnactu

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITK-1 Cnocoben pa3pabaTbiBaTh NPeIOKEHHS IO COBEPIIEHCTBOBAHMIO OMOTEXHOJIOTUI
BAB ¢ wucnonp3oBaHMEM MHUKPOOHOJIOTHYECKOTO CHHTE3a U OHOTpaHchopManuu
MHUKPOOPI'aHU3MOB, KJICTOUHBIX KYJIBTYp KUBOTHBIX M PAaCTEHHUM

No | HaunmenoBanue

®dopma oOyueHus |




n/m JUCUHUILINH, Ounasg OuHO-3204H

OIIPECIISTIOIINX (cemecTp) as
MEKTUCITUTUTHHAPHEIE (cemectp)
CBA3U 1 ({24123
1 |buomenuiiga u + +
orodapmarieBTHKa
2 |Buorexnonorus + +
OMOJIOTUYECKU
aKTHUBHBIX BEIECTB
3 |buotexHoIOrUs + +
TPOACKEH U
MHUIETHAIBHBIX
rpuboB
4 |KynsTuBupoBaHue + +

PaCTUTEIBHBIX KJIETOK
U TKaHEMN 1n vitro

5 |MonekynspHas + +
ouonorus u
TeHETHYECKas
WHKCHEPHSI

6| Ynpasnsemoe + +
KyJBTHBHPOBaHUE
MHUKpPOOPTraHU3MOB

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

HucuumuinHa — «llumeBass OMOTEXHOJOTHS»  OTHOCUTCS K  4acTH, (OpPMHPYEMOH Yy4aCTHUKAMH
oOpa3oBarelbHbIX OTHOIIEHUH, yueOHoro turana OIl mo Hampasiaenuto noarotoBku 19.04.01 -
buorexnomnorus.

HucrtunnuHa «IIumesas OnoTexHOMOTHs» U3ydaercs B 4, 3 cemecTpax.

3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM TUCHHUILIUHEL 3 3.€.

Oumnas: 3 3.¢.

OuHo-3a04Has: 3 3.€.

Ounas OuHo-3a04YHaA

Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108 108
KonTaktHas pabora 80 22
Jlexuuu (Jlexummn) 32 10
[Tpaktuueckue (IIpaxr. pab.) 48 12
CamocrosrenbHas padota (CP) 28 86

3auer - -

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI pasnerna/TeMsl Jleximu | Ipakr. CP KOHTPOJISI
pao.
0 |0-3] 0 |0-3] 0 |03

4 cemectp




1 BrorexHoI0rn4eCcKo CobecenoBaHnue;
€ IIPOU3BOACTBO TectupoBanue
BEILIECTB U
COEIUHEHUI
(TIUIIIEeBBIC KUCIIOTHI,
aMUHOKHUCIIOTEI, 10 2 (16| - | 10 | 28
JIAIUIBL 1
BUTAMUHBI),
UCTIONB3YEeMBIX B
MUIIEBOU
MPOMBIIIICHHOCTH.

2 [Tomy4yenune CobecenoBaHue;
Pa3IMYHBIX TecTtupoBanue;
MPOIYKTOB [IpakTuyeckoe
MHIIEBOTO 121 4 |16 | 12 | 10 | 28 3aJaHue
Ha3HAUYECHUS
OHMOTEXHOJIOTMYCCKHU
MH METOJAMH.

3 [Tumesas CobecenoBaHue;
KOMOHMHATOpHKA. TectupoBanue
[TepcriekTUBBI 10| 4 |16 | - 8 | 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:

4 cemectp
* mocemaeMocts — 10 0auIoB
*  TeKyLMH KOHTpoJb — 60 OanoB
*  KOHTpPOJIbHBIE Cpe3bl — 3 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB



Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboTh KOHTpoJsi | 0asuioB
/ cpe3bl
1. | Bbuorexnonornu | Cobeceno 10 CobecenoBanue mpeAIoaracT OpraHu3aluio Oecebl MpenoaaBaTels
eckoe BaHHE CO CTYAEHTaMH IO BOMIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Ooiee
MPOU3BOACTBO OOCTOSITENIBHOTO BBISIBICHUS WX 3HAHHWH IO ONPEACICHHOMY Pa3ieny,
BEIIECTB U Teme, mpobieMe U T.I. Bce wieHsl rpynmbsl MOTYT y4acTBOBaTh B
COETUHEHHNH o0CcyXJeHnu, n00aBisATh HH(OpMaNWIo, AUCKYTUPOBAaTh, 3a/JaBaTb
(nuieBbIe BOIIPOCHI U T.1.
KHCIIOTBL, 10 0GamioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO MpH
AMHHOKHCIIOTHI, MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
JUMHAIBL 1 pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO
BUTaMHHBI), (opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
HCTIOJIb3YyEMBIX BONPOCHI, BECTH JOUCKYCCHIO C HWCIOJIb30BAaHHEM TEPMUHOIOTUN
B IIUILEBON COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA
MPOMBIILIEHHOC 5 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
TH. MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIONBb30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.
1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyXxaaeMyto npodiaemy
Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
TecTupon 10 Tect cocTouT U3 15 Bonmpocos.
aHne(KoH 7-10 6anyoB — CTYAEHT MpaBWIBHO oTBevaeT Ha 75-100% BompocoB B
TPOJIbHBI TecTe
i cpe3) 3-6 Oamma — cTyOeHT NpaBWIBHO oTBedaeT Ha 50-74% BOmMpoOCOB B

TecTe

1-2 Gannm — cTymeHT NpaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B
TecTe.

Menee 25% mpaBUWIIBHBIX OTBETOB OAJUIOB HE JACT.




[Tomyuenue
PasIUIHBIX
MPOIYKTOB
MTUIIEBOTO
Ha3HaYEHUs
OHMOTEXHOJOTHY
€CKUMU
METOaMHU.

Cobeceno
BaHUE

10

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1.

10 0GamioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHANM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblc EMy
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUS

5 0aIoB - CTYACHT yMeeT IPUMEHATh MOMYUYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTU JTUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BiazeeT mpoOieMaTHKOW MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 15 BOmpocos.

7-10 6anynoB — CTYAEHT MpaBWIBHO OTBevaeT Ha 75-100% BompocoB B
TecTe

3-6 Oamia — CcTyAeHT NpaBWIbHO OTBeuaeT Ha 50-74% BOMPOCOB B
TecTe

1-2 Gannm — cTymeHT NpaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B
TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/lIOB HE AaET.

IIpakTnue
CKOE
3a/1aHue

30

CTyneHTBI B paMKax CaMOCTOATEIBHON paboThl MpopadaTHIBAIOT
YKa3aHHbIE TEMBI U BBITIOMHSIOT MPAKTHYECKHE PabOTHI, PE3yIBTaThI
0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 110 0ajiaM pamkupyercs oT |
1o 5.

IInmesas
KOMOWHATOpHKA.
ITepcniexkTrBHbI
pa3BuTHS
MULIEBOI

OHMOTEXHOJIOTHH.

Cobeceno
BaHHE

10

CobecenoBanune TPeAIIoIaracT OPraHu3aIuio 6ecenbl MPenoIaBaTes
CO CTYJICHTaMH TI0 BOTIPOCaM MPAKTUIECKOTO 3aHATHS C IENbIo Oosee
OOCTOSITEIEHOTO BBISIBIICHUSI UX 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
TeMme, mpobiieMe W T.I. Bce wWieHBl Ipymmbl MOTYT y4acTBOBAaTh B
oOCyXJeHnt, 100aBIATh HH(OpMAINIO, JUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

10 OGammoB — CTYOEHT yMEeT COIIOCTABHTh IMONYICHHYIO IMPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3UPYEMYIO MPOOIEeMY, YMETh YETKO
(opMynHpOBaTh CBOM BONPOCHI M OTBEYaTh Ha 3aJIaBacMbIC eMy
BOMPOCKHI, BECTH JUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COIMOJIOTUH 00pa30BaHUS

5 0aIoB - CTYJICHT YMeeT IPUMEHSTh MOMYUYCHHYIO TIPU MOJIT'OTOBKE
K MPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIONB30BAaHHEM TEPMUHOIOTHU
COBPEMEHHOM COIMOJIOTHH 00pa30BaHHS.

1 Gamn — CTyEeHT BiajeeT TCOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
o0cykIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSITHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCH.
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TecTupon 10 Tect cocTouT U3 15 Bonmpocos.
aHne(KoH 7-10 6anynoB — CTYOEHT MpaBWIBHO OTBedaeT Ha 75-100% BompocoB B
TPOJIbHBI TecTe
i cpe3) 3-6 Oamma — cTyOeHT NpaBWIBHO oTBedaeT Ha 50-74% BomMpocoB B
TecTe
1-2 Gannm — cTymeHT NpaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B
TecTe.
MeHnee 25% mpaBWIBHBIX OTBETOB 0AJIOB HE JACT.
[TocemaeMocThb 10 Crynent noceren Bce 100% 3ansTuit
5. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHMCIICHBI:
- 3a TIPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- TIOCTOSIHHAsI aKTMBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aIoB;
- TIOJTHOCTBIO MOATOTOBJICHHAS K MyOIHMKAllUM CTaThsi 110 TEMaTuke B
paMkax qucuuiuinHel — 10 6asos;
- y4JacTue ¢ JIOKJIaZIOM BO BCEPOCCHHCKON ONMMIIMAJAE IO TEMaTHKe
n3ydaeMoit qucturuiuHe — 20 0amios;
- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMON NUCHMIUIMHBL — 20
0aIoB;
- myOnmuKamus CTaTbM IO TEMaTHKE H3ydyaeMoil OUCHUIUIMHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaXx BCEPOCCHICKON
koH(epeHyH / xypHane u3 nepeuns BAK — 10/ 15/ 20.
6. |WManuBumyanpHBIC 3aTaHMUS, 60 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOpaTh
JIOTIOJIHUTEJIbHBIE OaslIbl
7. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeUTHHIOBOW OICHKA TI0 JUCHUUIUIMHE B  TPAJAUIMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 6ayuioB

3auyTeHo

0 - 49 6aiut0B

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

IIpakTnyeckoe 3aaHue

Tema 2. [Tomyuenue pa3nu4HbIX MPOAYKTOB MHUILEBOTO Ha3HAYCHHS] OMOTEXHOIOTMUYECKMMH METOIaMU.

Ha60paT0pH06 3aHATHEe. bBHOTeXHOI0rnYeCcKoe MMPOU3BOACTBO BCUICCTB U COG,Z[I/IHGHI/II\/'I, HCIIOJIb3YCMBIX B

HHLL[CBOﬁ MPOMBINIJICHHOCTH.
Ilnan MMPOBCACHHUA 3aHATHUA.

1 IIumeBast OMOTEXHOIOTHS KaK YaCcTh MPOMBINUICHHOM MUKPOOHooru. OCHOBBI TTUIIIEBOM
OmoTexHOJIOTUH. MUKPOOHOIOTHYECKOE TTPOU3BOICTBO OMOJIOTUYECKH aKTUBHBIX BEIICCTB U
MpenaparoB - BAXKHOE HAIIPaBJICHUE TTUIIICBOM OMOTEXHOJIOTHH.

JlaboparopHoe 3aHsTHE. BHOTEXHOIOrHYECKOE MPOU3BOACTBO BEUIECTB M COEAMHEHMI, MCIOIB3yEMbIX B

HHH.ICBOﬁ IMPOMBIIIJICHHOCTH.
IInan IMPOBECACHHUS 3aHATHUAA.
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1 Metozp! MOTyYeHUs IPOMBIIUIEHHBIX IITAMMOB MUKpOOpraHu3MoB. O01mue TpeboBaHus,
IIPENBABIIIEMBIE K KYJIBTUBUPYEMBIM B IIPOMBIIIJIEHHBIX YCIOBUAX MUKpPOOpranusmam. Mcrtounuku
IIOJIy4E€HHS IIPOMBIIIIEHHBIX IITAMMOB IIPOYLEHTOB. MUKPOOPTaHU3MBI, HCIIOIb3YOLIUECS B
OpOIMIBHBIX MTPOU3BOJACTBAX JUIS MOMYUYCHHS MIPAKTUUECKH LIEHHBIX MTPOILYKTOB, UX OMOXUMHUYECKAs
JesITeIbHOCTh. Vcnonbp30BaHue JpOXKeH, MIIECHEBBIX TPUOOB 1 OaKTepHil B MUIIEBOM
IIPOMBIIUICHHOCTH.

JlaGoparopHoe 3ansitie. [Ipon3BOACTBO (PepMEHTHBIX MPETAPaToB
[1nan npoBeneHMs 3aHATHUS.

1 Knaccudukanus BA/] k numie. [lonydyenne npenaparoB HyTPUIIEBTUKOB, TapadapMaIieBTUKOB U
NpOOUOTHUKOB METOIaMHU OMOTEXHOJIOTHU. TexHOIO0THs (hepMEHTHBIX MPENapaToB U UX
UCIIOJIb30BaHKE B MHUILEBON MPOMBIIIIEHHOCTH COBpPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHS
TEXHOJIOTHH (PepPMEHTHBIX IpenapaToB. Mcrounnku noiaydenus pepmentoB. Knaccuduxanus u
HOMEHKJIaTypa (pepMEHTHBIX IpenapaToB. EqMHUIEI aKTUBHOCTH ()epMEHTHBIX MPETaparoB.
Texnonorus BolAeTeHUS (PEPMEHTHBIX PENapaToB U3 ChIPbsl PACTUTEIBHOTO U )KUBOTHOTO
nporcxoxkaeHus. TexHonorus, anmnaparypHoe ohopMIIeHHE MTPOLECCOB KyTbTUBUPOBAHUS
IPOIYLIEHTOB (PepPMEHTOB ITyOMHHBIM U IOBEPXHOCTHBIM criocobamu. [Ipumenenue hepMeHTHBIX
IpenapaToB B MUIIEBOM MPOMBIIUIEHHOCTH.

JlaboparopHoe 3ansTre. [lomyueHue nuieBoro 0eka v MUIIEBBIX KUCIIOT.
[1nan npoBeneHUs 3aHATUS.
1 IlepcneKTHBHI MOIyYEHUs MUIIEBOTO Oellka METOJaMHU OMOTEXHOJIOTHH.
2 buotexHoIOTHYeCKHEe MPOIIECCHI MOTYUYEHUS MUIIEBBIX KUCIOT (JIIMOHHOM, YKCYCHOM, MOJIOYHOM ).

buotexHonoruueckue nporecchl NoayuyeHUs] MHTEHCUBHBIX MOJICIACTUTENEH U caxapo3aMeHHTENeH,
YCUJTUTEIIEH BKyCa.

JlaGopatopHoe 3aHsATHE. TEXHONOTHS TONyYeHHS W HCIOIb30BAHMS JPOXCKEBBIX KYyJBTYP B IHIIEBOU
POMBIIICHHOCTH.
[Tan mpoBeaeHNs 3aHATHSL.

1 TexHOMOTHS MOTyYEHHS U UCTIONB30BAHUS APOAOKEBBIX KYJIBTYp B MHUILEBON MPOMBIIIICHHOCTH.
JpoxokeBoe Mpou3BOJCTBO. broxuMudeckre BO3MOKHOCTH JAPOAOKEBBIX K1eToK. CylHOCTb U
OCHOBHBIE CTaJIUH TEXHOJOTHUECKOT0 Mpoliecca MPOU3BOACTBA Ipoxkeid. [IponsBoacTBo crimpra.
MuKpoopranu3Msl, HCIIOIb3yeMbIe B IPOU3BOACTBE cUpTa. [IMBOBapeHue u BUHOAETHE.
Buoxummueckne ocHOBBI nporecca copakuBanust. CyITHOCTh M OCHOBHBIE CTaIUU TEXHOJIOTUIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMIIHAIbHAS TEXHOIOTHYECKas CXeMa MOTyYeHHUs
xJIeOoneKapHbIX Ipoxkel. [IpuMeHeHne IpoxKeBbIX KyJAbTYp B pa3IMYHBIX OTPACIAX MUIIEBOM
OunoTexHoNIOruu. MeTo/Ibl aHalIn3a MPOYKTOB aHA3POOHOTO M a3pOOHOT0 MeTabOIM3Ma JPOIIKEH.

JlabopatopHoe 3ansaTue. [Ipon3BOACTBO MUIIEBHIX T00ABOK U KPACHUTENCH.
IIman MMPOBCACHHUA 3aHATHUA.

1 Knaccudukanus numeBsix 100aBoK. | nrueHndeckas permaMeHTanus MPUMEHEHHsI TTUIIEeBBIX
n00aBoK. bruoTexHomornueckre mporeccsl MoMyYeHus MUIIEBBIX KpacuTenen. [[puMeHeHne nmuieBbIx
J00aBOK ¥ MHTPEAUECHTOB, MOJYYEHHBIX OMOTEXHOJIOTUUECKUM Ty TEM.

2 TMomydeHnue 6GmomMacchl MUKPOOPTAaHU3MOB B Kau€CTBE UCTOYHUKA OeIKa.

3 I[Ipou3BoACTBO XJI€OOMEKAPHBIX IPOKKEH M X IKCIIEPTH3A.

4 MukpoOopraHusMsbl, UCIIOJIb3YEMBIE B TUIIIEBOM IPOMBIIUIEHHOCTH.

5 T'enetnyecku MOaUGUIUPOBAHHBIE HCTOYHUKY MTHIIH.

6 CbenoOHBIC BOZOPOCIH.

7 TlpumeHeHne 3aKBACOK B MPOU3BOICTBE MOJIOYHBIX MPOAYKTOB. [Iopoku 3akBacok

8 DKCIOHEHIMATIbHAs MOJEINb POCTa MUKPOOPTaHU3MOB B IEPUOINYECKUX YCIOBHUSX.
9 3naueHue oTHENBHBIX (pa3 pocTa B OMOTEXHOJIOTHH.
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10 Mogenu pocta MUKPOOPTaHU3MOB, OCHOBaHHBIE HA 3aBUCUMOCTH YAEIbHON CKOPOCTH POCTA OT
KOHIICHTpAIMK CyOcTpara 1 MPOILyKTOB METa00IM3Ma.

ColecenoBanue

Tema 1. buorexHomoruueckoe MMPOU3BOACTBO BCUICCTB U COC,Z[I/IHGHI/Iﬁ (HI/IH_ICBBIG KHCJIOTBI, aMUHOKHCJIOTHI,
JIAIIUABI 1 BI/ITaMI/IHBI), HCIOJIL3YCMbBIX B HHH.[CBOﬁ MMPOMBINIUICHHOCTH.

1) DTansl pa3BUTHS TUIIECBOW OMOTEXHOJIOTHH.
2) OcHOBHBIE HAINPABICHHS Pa3BUTH OMOTEXHOIOTUHU B MMUIIEBOM MPOMBIIIUIEHHOCTH.

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

4) Cpipbe U COCTaB MUTATENBHBIX CPe AJ1si ONOTEXHOJIOTMYECKOTO IPOU3BOACTBA.

5) Cnoco6bI KyTbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

6) KynsTuBHpOBaHKE )KUBOTHBIX M PACTUTENBHBIX KIIETOK.

7) OO011ast GMOTEXHONIOTUYECKast CXeMa IMPOU3BOJICTBA MTPOTYKTOB MUKPOOHOTO CHHTE3A.

8) ITomyuenue noceBHOro Marepuana. MUKpOOPraHU3MBI, HCIIOIb3yEMble B OMOTEXHOIOTUH.

9) Ceipbe 11 nuTaTesbHbIX cpell. CocTaB MUTATENBHOM CPebl 17151 OMOTEXHOJIOTMYECKOTO MTPOU3BOJICTBA
(MCTOYHUKH yIJIEpOAa U APYTUX MUTATENIbHBIX BELIECTB).

10) IlpuroToBieHue NUTATENBHOM CpEIbl, MHOKYJISLMS U KYJIbTUBUPOBAHUE.
TecrupoBanue

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

1. AcconManuy MOJIOYHOKHUCIIBIX OAKT. C IPOXKKAMH Ha3bIBAIOTCS:
1) cycino;

2) 3aKkBacka;

3) conon.

2. B ocHOBe KBallleHUs OBOLICH JIEKUT:

1) MOTOYHOKHCIIOE OpPOKECHHE;

2) YKCYCHOKHCJIOe OpOKeHue;

3) criupToBOE OpPOKECHHE.

3. Jlnst mpounsBoncTBa Keprupa HEOOXOAUMBI:

1) mpoxoxw;

2) nakro0akTepuy;

3) APOXKAKM U JIAKTOOAKTEPHUH.

4. YKCyCHOKHCIIO€ OpOKEHUE BBI3bIBAETCS OAKTEPUSIMU poja:
1) crpenTobakTepuu;

2) nakro0akTepuy;

3) anero0aKTep U INIIOKOHOOAKTEP.

5. YKCyC B OCHOBHOM HCIIOJIB3YETCS:

1) B nuIeBOM NPOMBIIIJIEHHOCTH;

2) 11 U3rOTOBJICHUSI JIAKOB;

3) B (hapMarieBTHUECKON TPOMBITINICHHOCTH.

6. IIpenBapUTENbHBIM 3TAIIOM MOMYUYCHHS YKCyCa SBISETCA:
1) moy4yeHue MOJIOUHON KUCIIOTHI;

2) mosy4yeHHe ITAHOJIA;

3) nmony4yeHue OyTaHoa.

7. Hemenkuii cioco0 MOTy4eHUs yKCyca SBISIETCS:
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1) ObICTpPBIM;

2) MEIJICHHBIM;

3) cpenHeit CKOPOCTH.

8. OCHOBHBIM CBIPbEM JIJIS1 IPOU3BOJICTBA TUMOHHOM KUCIIOTHI SIBJISIETCSL:
1) xapTodens;

2) MeJiacca;

3) neionosa.

9. I'myOuHHBIN c0CO0 MOTyYeHHS 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) IMMOHHOM KMCJIOTHI U IVIIOKOHOBOW KHUCJIOTHI.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTHHE IPOBOAUTCS 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 GMOTEXHONIOTUYECKas CXeMa IPOU3BOJICTBA MTPOILYKTOB 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, MHOKYIISALMS U KYJIbTUBUPOBAHUE.

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

12) OcoOGeHHOCTH CTaIUU BBIJICICHHUS M OYMCTKU B 3aBUCHMOCTH OT II€JIEBOTO MPOoAyKTa. [IpoxyKTsl
MUKPOOHOTO OpOKEeHHUs U MeTaboIM3Ma.

13) HampaBneHHBIN CHHTE3 JIMMOHHON KHUCIIOTHI.
14) I[omyyeHre MOJIOYHOM KUCIOTH OMOTEXHOIOTHUECKUM CIIOCOOOM.
15) Iomy4yeHune yKCyCHOM KUCIOTH OMOTEXHOJIOTHYECKIUM CIIOCOOOM.
16) Ilony4yenue u UCNOIB30BAaHUE AMUHOKHUCIIOT.

17) Ilony4yenue pepMEHTHBIX NMPENapaToB U3 ChIPbsS PACTUTEIHHOTO U KUBOTHOTO IPOUCXOKACHHUS, UX
MCIOJIb30BaHMUE B MUILEBON MPOMBIIIJICHHOCTH.

18) ITomy4enue pepMEHTHBIX IPEMAPaTOB C MOMOIIBI0 MUKPOOpTraHu3MoB. HoMeHKkI1aTypa MUKpOOHBIX
(hepMEHTHBIX TTpenaparoB.

19) Ilpumenenne hepMEHTHBIX MPENapaToB B MUIIEBON MTPOMBIILICHHOCTH.

20) [Homyuenune 6MomMacchl MUKPOOPTaHU3MOB B Kau€CTBE HCTOYHUKA OeJIKa.

21) IIpou3BoacTBO XJI€OONEKAPHBIX APOAOKEH U UX DKCIIEPTH3A.

22) CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHUS MHUILEBOW OMOTEXHOIOTHH.

23) [IpMeHeHHe MUILEBbIX J00aBOK M UHIPEIUEHTOB, TOIYyYEHHBIX OMOTEXHOJIOTHYECKHM ITyTEM.
24) MukpoopraHu3Mbl, UCIOJIb3YEMbIE B MUIIEBON ITPOMBIIIIIEHHOCTH.
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25) I'enetnueckr MOIU(PHUIUPOBAHHBIE HCTOYHUKH TTHUILH.
26) Cpeno0HbBIC BOIOPOCIIH.
27) IlpuMeHeHune 3aKBacOK B IPOU3BOACTBE MOJIOUHBIX IPOAYKTOB. [lopoku 3akBacok

28) Knaccudukanus KHCIOMOJIOYHBIX MPOAYKTOB B 3aBUCUMOCTH OT MCTIOIB3yEMOM 3aKBACKHU.
MukpoopranusMsbl, BXOASIINE B COCTaB 3aKBACOK.

29) ITomy4yeHne MOJIOUHBIX MMPOYKTOB (MOTYpT, CMETaHa, KOPOBbE MACJIO).
30) CriuproBoe OpokeHue, MPOIECChI, MPOUCXOAALIIE TpU OpoxeHnu. [IpoayKThl CIUPTOBOTO OpOXKEHHUSL.

TunoBble 3axanus s 3a4era (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 oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKa3aTeIn

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 HNmeeT BBICOKMI YpPOBEHb 3HAHUW MO AMCHUILIMHE, MPOCIECKUBACT
MEXIUCHUTIIMHAPHBIE CBSI3H. Brnageer METOAAMH
AKCIIEPUMEHTAJILHON PabOThI B 00JIACTH MUIIEBON OMOTEXHOJIOTHI

«3a4TCHO»
(50 - 100 6anoB)

TIK-1 HMeer HU3KUH YPOBEHb 3HAHMN MO JUCIUILIMHE, HE IPOCIEKUBAET
MEXIUCIUIUTMHAPHBIE CBSI3U. He BJIaJICeT METOJIaMH
AKCIIEPUMEHTATIBLHON PabOTHI B O0IACTH MHIIEBON OMOTEXHOIOTHH

«HE 3aYTCHOY»
(0 - 49 6anon)

5. MeTonnueckue ykazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILIUHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueii mporpammbl nuctuiumHbl (PI1[]), xotopas ompexaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOorpaMMHOE obecreueHue, mpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHO-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue ITUCIHUIUIMHBL, MPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOThI, IO TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
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5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. HeBepora, O. A., l'openukoBa, I. A., [Tlo3uskoBckuii, B. M. IlumeBas OMOTEXHOJIOTHS TMPOAYKTOB U3
CBIPbSl PACTUTENILHOTO MPOUCXOXKACHUS : yuyeOHHMK. - Bech cpok oxpaHbl aBTOpcKoro mnpasa; [IumeBas
OMOTEXHOJIOTUSI TPOIYKTOB U3 CHIPbs PacTUTENbHOrO mpoucxoxie. - CaparoB: BysoBckoe oOpa3oBaHue,
2014. - 415 c. - Tekct : anexrponHsii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/4160.html

2. IleryxoBa E. B., Kpeiaunkas A. 1O., Kanapckas 3. A. [Tumesas mukpoOuosorus : yaeOHoe mocobue. -
Kazanb: Kazanckuii HayqHO-UCCIIeI0BaTeNbCKUM TexHonornueckuii yausepeuretr (KHUTY), 2014. - 117 c.
- Tekcr : oamekrponnbii // OBC «YHuBepcurerckas OubOmuoreka owHmaH» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=428098

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. ket k.M., Jléccuep M.Jx., Tonbnen J[.A. CoBpeMeHHast muieBass MHKpOOHONOTHS : ydeOHOe
nocobue. - Mocksa: Jlabopatopus 3Hanuii, 2014. - 886 c. - Tekcr : anexkrponusiit // ObC «Koncynprant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

2. Topnenko, B. A., KyryzoBa, H. M., Ilarynuna, C. K. Hayunbie ocHoBbl OmorexHoioruu. Yactp 1.
Hanorexnonoruu B Ouonoruu : ydeOHoe mocoOue. - Bech cpok OXpaHbBI aBTOPCKOTO mpaBa; HayuHbie
ocHOBHI OnotexHonmoruu. Yacte 1. Hanorexnonoruu B 6uonoruu. - Mocksa: IIpomereii, 2013. - 262 c. -
Tekcer : anextponnsrii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/24003.html

3. Pabuesa C. A., [TanoBa M. H. MukpoOuonorust MoJIoKa U MOJIOYHBIX MPOAYKTOB : yueOHOe mocodue. -
CraBpononb: CeBepo-KaBkazckuit ®enepanbhbiii yHuepcuter (CKOY), 2017. - 220 c. - Teker

sanektpoHusit  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=467286

6.3 VlHble HICTOUHUKMU:

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

2. Mukpo6uoror.py - http://micro-biolog.ru

3. Mukpo6uomnorus - http://microbiology.ucoz.org
4. Mon6uo.py - http://molbiol.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npogdeccuoHaIbHbIE 0a3bI JAHHBIX U HH(POPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M WHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJII M IPOMEKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.
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Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Omnepanuonnas 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 MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: momureMmarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauHbiX . — 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 OuOnmuorexka Poccuiickoit  akamemun — ectectBo3HaHms. —  URL:
https://www.monographies.ru

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

9. [Ipesunentckas 6udnuorexa umenu b.H. Expiiuna. — 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 "Koncynprant mmoc". — URL: http://www.consultant.ru
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