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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
n/m

HanmenoBanme
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

dopma oOyyeHus

Ounas
(cemectp)

OuHO-3a04yHas
(cemectp)

112131141

2

314

1 [bnoMenunuHa u
ouodapmarieBTHKa

2 |Brorexunomnorus
OMOJIOTHYECKHU
aKTHUBHBIX BEIIECTB

3 |brotexHoJI0rUs
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB

4 |KynsTHBUpOBaHHE

M TKaHEH 1n vitro

PaCTUTEIBbHBIX KJIETOK




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.

JucrtunnmHa «[IumeBast OMOTEXHOIOTHS» U3ydaeTcs B 4 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 4 3.¢€.

Ounas: 4 3.e.
B yueGHoi paGoTs! Ounas OuyHo-3a04yHas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 144 144
Konrakthas pabota 24 22
Jlexuuu (Jlexuum) 8 10
[Tpaktuueckue (Ilpakt. pad.) 16 12
CamocrositensHas padota (CP) 84 86
DK3aMeH 36 36

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl Jexmyn | Tpakr. CP KOHTPOJIS

pao.
O |0-3] O [O-3] O O3

4 cemecTp

1 BrorexHoI0rn4ecKo CobecenoBaHnue;
€ IIPOU3BOACTBO TectupoBanue
BEILIECTB U
COCIUHEHUI
(TIUIIIEeBBIC KUCIIOTHI,
aMHUHOKHCJIIOTEHI, 2 2 4 4 |26 |28
JIAIUIEL 1
BUTAMUHBI),
UCTIONB3yEeMBIX B
MUIIEBOU
MPOMBIIIICHHOCTH.




2 [Tony4enue CobecenoBanue;

pa3INYHBIX Tectuposanue;
MIPOAYKTOB IIpakTruueckoe
IMUILIEBOTO 2 4 6 4 |28 | 28 3aJlaHue
Ha3HAUCHUS

OHMOTEXHOJOTHYECKHU

MM METOJaMH.

3 [NumeBas CobecenoBaHnue;
KOMOWHATOPHKA. TectupoBanue
IIepcriekTHBBI 4 14 |6 |4 ]30]30
pa3BUTHS NTULLEBOU
OHMOTEXHOJIOTHH.

Tema 1. BuoTexHo0J0rMYeCKOe MPOU3BOACTBO BElIECTB M COeJUHEHNH (MUIIeBble KHCI0ThI,
AMMHOKMCJIOTHI, JIMNHU/IbI U BATAMHMHBI), HCIIOJIb3yeMbIX B IUIIeBOi npoMbinlieHHOCTH. (ITK-1)

Jlexknus.

Beenenue. Llens u 3amaun aucuuiuinHbl. Mctopust 1 cOBpeMEHHOE COCTOSIHUE, KiTacCU(HUKaIMs oTpaciieit
6uorexnonoruu. [Tumesas OMOTEXHOIOTHS KaK YacTh MPOMBIIIICHHOM MUKPOOHOIOrui. OCHOBBI MUIIEBOM
O6uoTexHoNOrul. MHUKpOOHOJIOTHUECKOE TPOU3BOACTBO OMOIOTUYECKH aKTHBHBIX BEILECTB U MPENapaToB -
Ba)XHOE HAIPaBJICHUE MUIIEBONH OMOTEXHOIOTHH.

IIpakTH4Yeckoe 3aHATHE.

JlaboparopHoe 3ansTHE. BuoTexHOIOrNYECKOE IPOU3BOICTBO BEIIECTB U COCTMHEHUI, HCIIONB3YEMbIX B
MUIIEBON MTPOMBIIUIEHHOCTH.

IInan IMPOBECACHHS 3aHATHUAA.

1 IlumeBast OMOTEXHOJIOTHS KaK YacTh MPOMBIIUIEHHOW MUKpOOHonorui. OCHOBBI MUIIEBOM
O61oTexHOIOrnU. MUKPOOHOIIOTHYECKOE ITPOU3BOICTBO OMOIOTHUECKH aKTUBHBIX BEIIECTB U
IpenapaToB - BAYKHOE HAIPABJICHUE MUIIEBON OMOTEXHOIOTHH.

JlaboparopHoe 3aHsATHE. BHOTEXHOIOTHYECKOE MPOU3BOACTBO BEIIECTB M COCAUHCHHIA, MCIOIB3yEMBIX B
MUILIEBON IPOMBIIIJIEHHOCTH.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1 Metobl MOTy4YEHHUS MPOMBIIICHHBIX IITAMMOB MUKpOOpraHu3MoB. O01ue TpedoBaHus,
MPEABSBISIEMbIC K KYTBTUBUPYEMBIM B TIPOMBIIIJICHHBIX YCIOBHIX MUKpPOOpPTaHu3Mam. McTounuku
MOJIYYCHHS IPOMBIIIICHHBIX IITAMMOB MPOIYIIEHTOB. MHUKPOOPTaHU3MBI, UCTIONB3YIOITUECS B
OpOAMIIBHBIX MPOU3BOCTBAX JIJISl TOTYYCHHS MPAKTUICCKH IIEHHBIX MPOMYKTOB, UX OMOXUMHUYECKAs
NeATEeTLHOCTD. Mcronb30BaHue APOXIKEH, TUIECHEBBIX TPHOOB U OaKTEpUil B TUIIIEBOM
MIPOMBITIVICHHOCTH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 Dransl pa3BUTHS MUIIEBON OMOTEXHOJIOTHH.
2 OcCHOBHBIE HalpaBlIeHHs pa3BUTHsI OMOTEXHOIOTUU B MUIEBON POMBIIUIEHHOCTH.

3 TpeGoBanus, npeabsBIsiEMbIe K MUKPOOPTraHU3MaM — IpoxyneHTaM. CriocoObl co3aaHus
BBICOKOA((PEKTUBHBIX IITAMMOB-IIPOTYLIEHTOB.

4 Croco0bl KIaccu(UKaIK MPOLECCOB KyIbTUBHPOBAHIS MUKPOOPTAHH3MOB.
5 MeToasl KyabTUBUPOBAHUS MUKPOOPTaHU3MOB.
6 KonnuectBeHHBIE MMOKa3aTen POCTa U MPOAYKTUBHOCTH MUKPOOPTAHU3MOB.
7 Buael nomyHenpepbIBHOTO U HEMPEPHIBHOTO KYJITUBUPOBAHNUS MUKPOOPTaHU3MOB.
8 OO0mue MPUHIUIBI TOA00PA HCTOYHUKOB CHIPhS 1T OMOTEXHOIOTUYECKHUX TIPOU3BOJICTB.
9 Bunsl yriiepoaHbIx cyOCTpaToB, HCTOYHUKOB MUHEPAJIbHOTO MUTAHUS.
10 KomruiekcHbIe 000TaTUTENH MATATELHBIX CPE.
11 CocraBneHue ¥ ONTUMHU3AIUA PELENTYP MUTATEIBHBIX CPEL.



12 TexHonorus u annaparypHoe opopMIICHHE IPUTOTOBIICHHUS pACTBOPOB KOMIIOHEHTOB MUTATEIbHBIX
cpen.

Tema 2. IlosyueHue pa3Tu4HbIX NPOAYKTOB MUIIIEBOI0 HA3HAYEHUS] OMOTEXHOJIOTHYeCKUMHU
merogamu. (ITK-1)
Jlexknus.
HCpCHeKTI/IBLI MMOJIy4YCHHUA NHUIICBOIO 66)11(21 METOAaMU 6HOT€XHOJIOFI/II/I. TexHnonorusa MOJIy4YCHHUA
GCJIKOBO-BI/ITaMI/IHHBIX )41 6€JIKOB0-.HI/IHI/IIIHBIX KOHIICHTPATOB Ha OCHOBC 6I/IOMaCCI>I IlpO)K)KQfI. CBIpI:GBBIG
pecypcbl  OmorexHonoruu. OOmme NpUHUMOB NOAOOpa HMCTOYHMKOB  CHIPpbS I IHILEBBIX
6HOT€XHOHOFI/I‘-IGCKI/IX IMPOU3BOJCTB. OcHOBHBIE BUBI ChIPbA U BCIIOMOT'ATCIIbHBIX MAaTCPUAJIOB. Ucrounuku
yoiepona, asota u (ocdopa, Kak OCHOBHBIX KOMIIOHEHTOB THTATENbHBIX Cpel. XapaKTepUCTHKA
KOMITJICKCHBIX ~ OoOoraTWTeneil murarenpHbIX cpea. Kiaccudukanus mnuTaTeNbHBIX — Cpel  JUIA
KyJIBTUBUPOBAHUS MUKPOOPTaHU3MOB, UCTIOJIb3YEMbIX B MHUIIEBONH OMOTEXHOIOTHH.
IIpakTH4eckoe 3aHATHE.
JlaboparopHoe 3anstue. [Ipon3BoacTBO hepMEHTHBIX IPENapaToB
IIman IMMPOBCACHHUA 3aHATHUA.
1 Knaccudukammst BAJ] x ume. [lonydenne npenaparoB HyTPHUIICBTUKOB, MapadapMalieBTUKOB 1
MPOOMOTUKOB METOJJaMHi OMOTEXHOIOTHH. TeXHOIO0rus (EepMEHTHBIX MPEnapaToB U UX
UCIOJIb30BaHKE B MULIEBOM MPOMBINIIEHHOCTH COBPEMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHS
TEXHOJIOTUH (DepMEHTHBIX MpenaparoB. Mcrounuku nomydenus pepmentoB. Kinaccudukanus u
HOMEHKJIaTypa (pepMEeHTHBIX MpenapaToB. ENUHUIEI aKTUBHOCTU (DePMEHTHBIX IPENaparoB.
TexHonorus BeiaeneHNs (HEPMEHTHBIX MIPENapaToB U3 ChIPhS PACTUTEIBHOTO U )KUBOTHOTO
MPOUCXOXKACHUS. TeXHOIOor s, anmnaparypHoe ohopMIeHHE MPOLECCOB KyIbTUBUPOBAHUS
MPOAYIIEHTOB (DEPMEHTOB TITYOMHHBIM M TIOBEPXHOCTHBIM crioco0amu. [Ipumenenue hepMeHTHBIX
MPEnaparoB B MHUILEBON MPOMBIIIIEHHOCTH.

JlaGoparopHoe 3ansTue. [loaydeHne numeBoro Oeska U MUIIEBBIX KUCIOT.
[Inan npoBeneHUs 3aHATUS.
1 IlepcnekTHBBI MOJIyYEHUs MUIIEBOTO Oeslka METoJaMHU OMOTEXHOJIOTUH.
2 BUOTEXHOIOrNYECKNE IPOLECCHI MTOyUYEHNUS UIIEBBIX KUCIOT (JIMMOHHOW, YKCYCHOW, MOJIOYHON).
buorexHonornueckue npoueccs MoJIy4eH!sI HHTEHCUBHBIX IOZACIACTUTEIIEH U CaXapO3aMEHUTEIICH,
YCUJIMTEIIEH BKYycCa.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 OO6uue TpeboBaHus, MPEABSIBISIEMBIC K KyJIbTHBUPYEMBIM B TTPOMBIIIIICHHBIX YCIOBHUSIX
MHUKpOOpranu3Mam. VICTOYHHKY TTOTyYeHHS TPOMBIIIIEHHBIX ITAMMOB MUKPOOPTaHU3MOB.

2 Cxema ceJeKIIMd MUKPOOPTaHU3MOB C UCITOJIb30BAaHUEM IIPUHITUIIOB MyTareHe3a 1 peKOMOMHOTeHE3a.

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

Hampasnenust ncnonp3oBanust bAJl B TexHonornu (pyHKIIMOHAIBHBIX MPOAYKTOB MUTaHUs. [lepcriekTuBb
pazButusa. MuHoBanuu B otrpaciu. [lomydeHwe THMILEBBIX BEIIECTB METOJaMH OHMOTEXHOJIOTHU.
[lepciekTHBBl MONy4YEHHUS MHIIEBOTO Oelka MeToJaMH OHOTEXHOJOTUU. TEeXHOJOrHs MONydYeHUs
OETKOBO-BUTAMUHHBIX U OEIKOBO-TUIHUAHBIX KOHILIEHTPATOB HAa OCHOBE Omomaccel Apoxoxkei. [lomyuenue
OMOJIOrMYeCKH aKTUBHBIX JOOABOK K MUIIE M MHUILEBBIX J100aBOK MeTogaMu OuorexHosioruu. Ilomyuenue
MpernaparoB  HYTPHUIEBTUKOB, MapadapMaleBTUKOB U MNPOOMOTHKOB METOAAMH  OMOTEXHOJIOTHU.
HampaBnenuss wucnonb3oBanust BAJl B TexHomormu  (QyHKITMOHAJIBHBIX  TPOAYKTOB  IHUTAHHMS.
buorexHonornyeckue Mpouecchl MOIMYYEHUs NUIIEBBIX KpacurTenaed. BHOTeXHOIornueckue mpoLecchl
MTOJIyYEHUS] UHTEHCUBHBIX MOJCIACTUTENICH U CaxapO3aMEHUTENEH, YCUIIUTENIEH BKyca.

IIpakTH4eckoe 3aHATHE.

JlaboparopHoe 3aHsTHE. TEXHOIOTHS MOTYYEHHS U UCTIOIB30BAHUS IPOAOKEBBIX KYJIBTYpP B IMUILIEBOM
MPOMBIIIIIEHHOCTH.



Ilnan IMMPOBCACHHUA 3aHATHUA.

1 TexHOMOTHS MOTyYEHHSI U UCTIOIL30BAHUS APOMOKEBBIX KYJIBTYD B MHUILIEBOW MPOMBIIIIICHHOCTH.
JpoxokeBoe MpOn3BOICTBO. broxuMudeckre BO3MOXHOCTH JPOXOKEBBIX KiIeToK. CylHOCTh U
OCHOBHBIE CTaJIUH TEXHOJOTHYECKOTO MpoIiecca MPOU3BOACTBA Ipoxkeid. [Ipon3BoacTBO crimpra.
MHUKpOOpraHu3Mbl, HCIIOIb3yEMbIE B IIPOU3BOICTBE ciMpTa. [IMBOBapeHe U BUHOICIHE.
bruoxumuyeckue 0cHOBHI npornecca copakuBanus. CyITHOCTh B OCHOBHBIC CTaIUU TEXHOJIOTHIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMTTHAIEHAS TEXHOJIIOTHYECKAst CXeMa MOTYYCHHUS
XJIOOTIEKapHBIX pOokKeld. [[puMeHeHne TIPOXIKEBBIX KYJABTYP B Pa3IMYHBIX OTPACIISX MUIIECBOH
OuoTexHOJOTUH. METO/ bl aHaNIM3a MPOAYKTOB aHAYPOOHOTO M a3pOOHOTO METa0oIM3Ma IPOXKIKEH.

JlaGoparopHoe 3ansTue. [Ipon3BoACTBO MUIIEBBIX JOOABOK U KpacUTEINEH.

IInan IMPOBECACHHS 3aHATHUAA.

1 Knaccudukaius numeBbix 100aBoK. [ urneHndeckas periaMeHTamus IPUMEHEHHSI MAIIEBBIX
n00aBOK. buoTexHoMOrnuecKue MpoIecchl MOTy4YeHHsI MUIIEBLIX Kpacuteneil. [[puMeHeHe MUIeBbix
n00aBOK ¥ MHTPEIUEHTOB, TOTYUYEHHBIX OMOTEXHOJIOTHIECKUM ITyTEM.

2 [lomydeHnue 6uomMaccbl MUKPOOPTaHU3MOB B Kau€CTBE UCTOUHHKA OelKa.

3 IIpou3BoACTBO XJIEOOMEKAPHBIX IPOXIKEH U MX IKCIIEPTH3A.

4 MuKpOoOpraHu3Mbl, UCTOJIb3yEMbIE€ B TUIIEBOM MPOMBIIIIECHHOCTH.

5 T'enetnuecku MOAN(UITMPOBAHHBIE UCTOUHUKH MHUIIIH.
6 CpenoOHBIC BOTOPOCIIH.

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

8 DKcroHeHIMaIbHAst MOAETh POCTa MUKPOOPTAaHU3MOB B MIEPUOIMYECKHIX YCIOBHSX.
9 3naueHue OTACTBHBIX (pa3 pocTa B OMOTEXHOJIOTHH.

10 Mopenu pocta MUKpOOPTaHU3MOB, OCHOBAHHBIE Ha 3aBUCUMOCTH YAECIbHON CKOPOCTH POCTA OT

KOHIICHTPAIMK CYyOCTpaTa U MPOAYKTOB METabOoIM3Ma.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 CoBpeMeHHOE COCTOSHUE U TIEPCIIEKTUBbI pa3BUTHS MUIIEBOI OMOTEXHOJIOTHH.

2 I[lpumeHeHHEe MUIIEBBIX 100aBOK U HHTPEAUEHTOB, MOJYYEHHBIX OMOTEXHOJIOTUYECKUM ITyTEM.

3 MuKpoopraHu3Mbl, UCIIOJIb3yEMBIE B MUILEBOI MPOMBIIIJIEHHOCTH.

4 Tenernuyecku MOIU(MUIIMPOBAHHBIC UICTOYHUKH TTHTITH.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:
4 cemectp

* mocemaeMocts — 10 0auIoB

*  TeKyLMH KOHTpoJb — 60 OaoB

*  KOHTpPOJIbHBIE Cpe3bl — 3 cpe3a no 10 6amioB KakapIid

* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHA y4eOHOH |TeKyIero | KoOJI-BO

MBI paboThI KOHTpOs | Oamios

/ cpe3bl




Buorexnonoruy | Cobeceno 10 CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
eckoe BaHHE CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
MPOU3BOACTBO OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
BEIIECTB U Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
COEIUHEHHNH o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
(nuieBble BOIPOCHI U T.1.
KHCIIOTBL, 10 0GamioB — CTyIEHT YMEET CONOCTaBHTh MOJIYYECHHYIO MpH
AMHHOKHCIIOTHI, MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
JTUMHAIBL 1 pasHble TOYKH 3pEHHs Ha aHANM3UPYEMYIO MPOOJeMy, YMETh UYETKO
BUTaMHHBI), (opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblc EMy
HCTIOJIb3YyEMBIX BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
B IIMILEBON COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUS
MPOMBIILIEHHOC 5 Oamna - CTyIeHT yMeeT IPUMEHSTh MOMyYSHHYIO IPU MOATOTOBKE K
TH. MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
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
o0cyxaaeMyto npodiemy
Ecnu ctyneHt He BiazeeT mpoOieMaTHKOW MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
TecTupon 10 Tect cocTouT U3 15 Bonpocos.
aHne(KoH 7-10 6anynoB — CTYAEHT MpaBWIBHO OTBevaeT Ha 75-100% BompocoB B
TPOJIbHBI TecTe
i cpe3) 3-6 Oamma — cTyOeHT NpaBWIBbHO oTBedaeT Ha 50-74% BompocoB B
TecTe
1-2 Gannm — cTymeHT NpaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B
TecTe.
Mesnee 25% mpaBUWIBHBIX OTBETOB 0AJUIOB HE JACT.
ITomyuenune | CoGecemno 10 CobecenoBanue TPEAIIOIaracT OPraHu3aIuio 6ecenbl MPEenoaIaBaTes
Ppa3IUYIHbIX BaHHE CO CTY[CHTaMH 110 BOIIPOCaM IIPAKTUUECKOI0 3aHITHSA C LEJIbI0 Oosee
HIPOIYKTOB OOCTOSITEIBHOTO BBISBICHUS UX 3HAHUH IO OIPEAEICHHOMY pa3feny,
IUILEBOI0 Teme, npobiemMe U T.II. Bce wieHsl Ipynmbsl MOTYT y4acTBOBaTh B
Ha3Ha4YeHUs o0cyxneHnn, N00aBIATh MH(POPMANUIO, TUCKYyTHPOBATh, 3a/aBaTh
OMOTEXHOJIOI Y BOIIPOCHI U T.1.
ECKUMHU 10 0GamioB — CTYIEHT YMEET COINOCTaBUTh MOJIYYEHHYIO IpH
METOJaMH. MOATOTOBKE K TPAKTUYECKOMY 3aHATHIO MH(OPMAIMIO, CPAaBHHBAThH

pasHble TOYKH 3pEHUS Ha aHAIU3HPYEMYIO MPOOIEeMY, YMETh YETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEYaTh Ha 3aJIaBacMbIC eMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJb30BAaHHEM TEPMUHOIOTUN
COBPEMEHHOH COIMOJIOTUH 00pa30BaHHUS

5 0anoB - CTYJICHT YMeeT IPUMEHSThH MMOMYUYCHHYIO TIPU IOJITOTOBKE
K MPaKTUYECKOMY 3aHATHIO WHPOPMAIIHIO, OTBEYATh HA OOJBIINHCTBO
BOIPOCOB, BECTH JUCKYCCHIO C HCIIONB30BAaHHEM TEPMUHOIOTHU
COBPEMEHHOM COIMOJIOTHH 00pa30BaHHS.

1 Gamn — CTyIEeHT BiajeeT TCOPETHUYSCKUM MaTepHalioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyJHSETCSl MpPH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxIaeMyto pooIeMy

Ecmu cryneHt He BiazeeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSITHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCA.
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TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 15 BOmpocos.

7-10 6anynoB — CTYOEHT MpaBWIBHO OTBedaeT Ha 75-100% BompocoB B
TecTe

3-6 Oamma — cTyOeHT NpaBWIBHO oTBedaeT Ha 50-74% BomMpocoB B
TecTe

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

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

IIpakTnue
CKOE
3a/1aHue

30

CTyneHTsI B paMKax CaMOCTOATEIBHON paboTel MpopadaTHIBAIOT
YKa3aHHbIE TEMBI W BBITIOMHSIOT MPAKTHYECKHE PaOOTHI, PE3yIBTaThI
0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 10 0ajiaM pamkupyerces oT |
1o 5.

ITnmesas

KOMOHWHATOpHUKA.

ITepcniexTrBHI
pa3BUTHS
MULIEBOI

OHMOTEXHOJIOTHH.

Cobeceno
BaHHE

10

CobecenoBanune TPeAIIOIaraeT OPraHu3aIuio 6ecenbl MPenoIaBaTes
CO CTYJICHTaMH TI0 BOTIPOCaM MPAaKTUIECKOTO 3aHATHS C IeNIbIo Ooiee
OOCTOSITENIEHOTO BBISBIICHUSI UX 3HAHWH TI0 ONPE/ICICHHOMY pa3Jeny,
TeMme, mpobiieMe W T.I. Bce wWieHBl Ipymmbl MOTYT y4acTBOBAaTh B
o0CyXJeHnt, 100aBiIATh HH(OpMAINIO, JIUCKYTHPOBATh, 3a/1aBaTh
BOIIPOCHI U T.1I.

10 OGammoB — CTYOEHT yMEeT COIOCTABHTH IONYICHHYIO IPH
MOATOTOBKE K TPAKTHYECKOMY 3aHATHIO WH(GOPMAIUIO, CPABHUBATH
pasHble TOYKH 3pEHUS HA aHAIU3HPYEMYIO MPOOIEeMY, YMETh UYETKO
(opMynHpOBaTh CBOM BOMPOCHI M OTBEYaTh Ha 3a/IaBacMbIC eMy
BOMPOCKHI, BECTH JHUCKYCCHIO C HCIOJIb30BAaHHEM TEPMHUHOIOTUN
COBPEMEHHOH COIMOJIOTUH 00pa30BaHHUS

5 0anoB - CTYICHT YMeeT IPUMEHSTh MOMYUCHHYIO TIPU IOJITOTOBKE
K MPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, 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 CQOPMYIHPOBaTh CBOI TOYKY 3pEHHUS Ha
o0cyxIaeMyro mpooIeMy

Ecmu cryneHt He BiaseeT mpoOiIeMaTHKoW MPaKTHYSCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4YUTHIBAET OTBET II0
Halle4aTaHHOMY TEKCTY — OTBET OaJilaMU HE OI[CHUBACTCH.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Tect coctouT u3 15 Bompocos.

7-10 GamyoB — CTyAEHT MpaBHIbHO OTBedaeT Ha 75-100% Bompocos B
TecTe

3-6 Oamra — cTyaeHT mpaBwibHO OoTBeyaeT Ha 50-74% BOMpPOCOB B
TecTe

1-2 Gamnm — cTymaeHT mpaBWIBHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Menee 25% mpaBIIIBHBIX OTBETOB OAJJTOB HE JAET.

ITocemaeMocThb

10

Crynent noceten Bce 100% 3anstuit

IIpeMuansHBIC OaITHI

20

JlomomHUTENbHBIE TPEeMHUATbHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- 32 TIPOEKT, BBHINIOJNHEHHBIA 10 3aka3ly paboromarens W
peanu30BaHHbIN Ha mpakTuke — 20 6aIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMsl MpakTHUeCKuX 3aHsATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJIMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;

- y4acTHhe € JIOKJIaJJOM BO BCEPOCCHUMCKOW OJMMIIMAJZIE M0 TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILIUHBI — 20
0aJIIoB;

- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.
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6. |MuauBuayanbHbIC 3a1aHUS, 60 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
7. Hroro 3a cemectp 100

HtoroBas omeHka 1O »JKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aNIbHYIO OCYIIECTBISETCS CIEAYIOIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

IIpakTH4yeckoe 3a1aHue

Tema 2. HonyquHe PAa3JIMYHBIX TPOAYKTOB MUIICBOI0 HA3HAUYCHU A OMOTEXHOJIOTHYECKUMU METOAaAMMU.

JlaboparopHoe 3ansTHE. BuoTeXHOIOrHYECKOE IPOU3BOICTBO BEIIECTB U COCTUHEHUI, HCIIONB3YEMbIX B

HHH.ICBOﬁ IMPOMBIINIJICHHOCTH.
IInan IMPOBECACHHUS 3aHATHUAA.

1 IlumeBast OMOTEXHOIOTHS KaK YacTh MPOMBIIUIEHHOW MUKpOOHOnorui. OCHOBBI MUIIEBOM
O61noTexHOIOrnU. MUKPOOHOIOTHYECKOE TPOU3BOICTBO OMOIOTHUECKH aKTHBHBIX BEIIECTB U
IpenapaToB - BAYKHOE HAIPABJICHUE MUIIEBON OMOTEXHOIOTHH.

JlaboparopHoe 3aHsATHE. BHOTEXHOIOTHYECKOE MPOU3BOACTBO BEIIECTB M COCAMHCHHIA, MCIOIB3yEMbIX B

HHLL[CBOﬁ MPOMBINIJICHHOCTH.
Ilnan IMMPOBCACHHUA 3aHATHUA.

1 Metobl MOTy4YEHHUS MPOMBIIUICHHBIX IITAMMOB MUKpOOpraHu3MoB. O01ue TpedoBaHus,
MPEABSBISEMbIC K KYJTBTUBHPYEMBIM B TIPOMBIIIJIEHHBIX YCIOBHIX MUKpPOOpTraHu3Mam. Mctounuku
MOJIYYCHHS IPOMBIIIICHHBIX IITAMMOB MPOTYIIEHTOB. MHUKPOOPTaHU3MBI, UCTIONIB3YIOITUECS B
OpOAMIIBHBIX MPOU3BOCTBAX JIJISl TOTYYCHHS PAKTUICCKH IEHHBIX MPOAYKTOB, UX OMOXUMHUYECKAs
NeATeTLHOCTD. cronb30BaHue APOXKIKEH, TUIECHEBBIX TPHOOB U OaKTEpUil B TTUIIIEBOM

IMPOMBIIIIJICHHOCTH.

JlaGoparopHoe 3ansiTHe. [IponM3BOACTBO EPMEHTHBIX MPETIAPATOB

Ilnan IMMPOBCACHHUA 3aHATUS.

1 Knmaccudukamms BAJ x mumie. [lonydeHue npenaparoB HyTPHUIICBTUKOB, MapadapMalieBTUKOB 1
MPOOMOTUKOB METOJaMHi OMOTEXHOIOTHH. TeXHOI0rus (epMEHTHBIX MPENnapaToB U UX
UCIIOJIb30BaHKE B MULIEBOM MPOMBINIIEHHOCTH COBPEMEHHOE COCTOSIHUE U NIEPCIIEKTUBBI Pa3BUTHS
TEXHOJIOTUH (DepMEHTHBIX MpenaparoB. Mcrounuku nomydenus pepmentoB. Kinaccudukanus u
HOMEHKJIaTypa (pepMEeHTHBIX MpernapaToB. ENWHUIEI aKTUBHOCTU (DePMEHTHBIX IPENaparoB.
TexHonorus BeiaeneHNs (HEPMEHTHBIX MIPETNapaToB U3 ChIPhS PACTUTEIBHOIO U )KUBOTHOTO
MPOUCXOXKACHUS. TeXHOIOor s, anmnaparypHoe ohopMIeHHE MPOLIECCOB KyIbTUBUPOBAHUS
MPOAYIIEHTOB (DEPMEHTOB TITYOMHHBIM M TIOBEPXHOCTHBIM crioco0amu. [Ipumenenue hepMeHTHBIX
MPEnaparoB B MHUILEBON MPOMBIIIEHHOCTH.

JlaboparopHoe 3anstue. [lonmyuenue nuieBoro 0eska v MUIIEBBIX KUCIIOT.
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[Tnan nmpoBeneHUS 3aHATHS.
1 IlepcrieKTHBBI MOTYUYEHUS MUIIEBOTO OEITKa METOIaMH OMOTEXHOJIOTHH.

2 BUOTEXHOIOTNYECKNE IPOLECCHI MTOMyUYEHNUS TUIIEBBIX KUCIOT (JIMMOHHON, YKCYCHOW, MOJIOYHON).
buorexHonornueckue npoueccsl MoJIy4eHUsl HHTEHCUBHBIX MOZCIACTUTEIIEH U CaXapO3aMEHUTEIICH,
YCUJIMTEIIEH BKycCa.

JlaGoparopHoe 3aHsTHE. TEXHOMOTHS TOIYYEHHS U HCIOJIB30BAHUS IPOMOKEBBIX KYJIBTYp B IHIIEBON
IIPOMBIIIUIEHHOCTH.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1 TexHOMOTHS MOTyYSHHSI U UCTIOL30BAHUS APONOKEBBIX KYJIBTYD B MHUILIEBOW MPOMBIIIIICHHOCTH.
JpoxokeBoe MpOU3BOICTBO. broxuMudeckre BO3MOKHOCTH JPOXOKEBBIX KiIeToK. CylHOCTh U
OCHOBHBIE CTAJIUH TEXHOJOTHYECKOTO MpoIiecca MPOU3BOACTBA Ipoxkeid. [Ipon3BoAcTBO crimpra.
MHUKpOOpraHu3Mbl, HCIIOIb3yeMbIE B IIPOU3BOICTBE criupTa. [[MBOBapeHe U BUHOICIHE.
bruoxummuyeckue 0cHOBHI npornecca copakuBanus. CyITHOCTh B OCHOBHBIC CTaIUU TEXHOJIOTHIECKOTO
nporiecca. XiebonekapHoe Mpou3BoACTBO. [IpHHIMTTHAIEHAS TEXHOJIIOTHYECKAsT CXeMa MOTYYCHHUS
XJIEOOTIEKapHBIX pOokKeld. [IpuMeHeHne TIPOXIKEBBIX KYJIBTYP B Pa3IMYHBIX OTPACIISX MUIIECBOH
OuoTexHoJOTUH. METO/ bl aHaNIM3a MPOAYKTOB aHAYPOOHOTO M a3pOOHOTO METa0oIM3Ma IPOXKIKEH.

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

1 Knaccudukaius numeBbix 100aBoK. [ urneHndeckas permaMeHTaus IPUMEHEHHSI MAIIEBBIX
n00aBOK. buoTexHOMOrHuecKue MpoIecchl MOTyUYeHHsI MUIIEBLIX Kpacuteneil. [[puMeHeHe MUIeBbix
N00aBOK ¥ MHTPEIUEHTOB, TOTYUYEHHBIX OMOTEXHOJIOTHIECKUM ITyTEM.

2 Ilony4yeHne OnoMaccsl MUKPOOPTaHM3MOB B KaUECTBE UCTOYHHUKA OeJlKa.

3 IIpou3BoACTBO XJIEOOMEKAPHBIX IPOXIKEH U MX IKCIIEPTH3A.

4 MuKpOOpraHu3Mbl, UCTOJIb3yEMbIE€ B TUIIEBOM MPOMBIIIIEHHOCTH.

5 T'enetnuecku MOAU(UITMPOBAHHBIE UCTOUHUKY MHUIIIH.

6 CpenoOHBIC BOTOPOCIIH.

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

8 DKCIOHEHIMAIBbHAS MOJEIb POCTa MUKPOOPTaHU3MOB B IEPUOIANYECKUX YCIOBHSAX.
9 3naueHue OTACTBHBIX (pa3 pocTa B OMOTEXHOJIOTHH.

10 Mopenu pocta MUKpOOPTaHU3MOB, OCHOBAHHBIE Ha 3aBUCUMOCTH YAECIbHON CKOPOCTH POCTa OT
KOHIICHTPAIMK CYyOCTpaTa U MPOAYKTOB METabOoIM3Ma.

CobecenoBanue

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

1) Dranbl pa3BUTHS NUIIEBOH OMOTEXHOJIOTHH.
2) OcHOBHBIE HANIPABIECHUS Pa3BUTHsI OMOTEXHOIOTUU B MUIIEBOM MPOMBIIIUIEHHOCTH.

3) TpeGoBanusi, MpeabIBIsieMble K MUKpPOOPraHU3MaM — IpoayneHTam. CriocoObl Co3aaHus
BBICOKOA((EKTHUBHBIX IITAMMOB-IIPOYIIEHTOB.

4) CpIpbe 1 COCTAB MUTATENBHBIX CPel AJIsi ONOTEXHOIOTHYECKOTO IPOU3BOICTBA.

5) CniocoObI KyJIbTUBHPOBAHHSI MUKPOOPTAHU3MOB.

6) KynbTBHpOBaHUE )KUBOTHBIX U PACTUTENBHBIX KJIETOK.

7) OGm1as 6MOTEXHOJIOTHYECKAs CXeMa IMTPOU3BOJICTBA MPOTYKTOB MUKPOOHOTO CHHTE3A.

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

9) Cripbe w1 nutarenbHbIX cpea. CocTaB MUATATEIBHOM Cpebl sl OMOTEXHOIOTHYECKOTO MPOU3BOACTRA
(MCTOYHHMKH yTIIepo/ia U APYTUX MUTATEIHHBIX BEIIECTB).

10) IIpuroTtoBneHre MUTATENHHOU CPEbl, MHOKY/ISINS U KYJIbTUBUPOBAHUE.



TecrupoBanue

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

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

2) 3aKkBacka;

3) conon.

2. B ocHOBe KBallleHUs OBOLICH JICKUT:

1) MOTOYHOKHCIIOE OpPOKECHHE;

2) YKCYCHOKHCJIOe OpOKeHue;

3) criupTOBOE OpOKECHHE.

3. Jlnst mpousBoncTBa Keprupa HEOOXOAUMBI:

1) mpoxoxwu;

2) nakro0akTepuy;

3) APOXKAKM U JIAKTOOAKTEPHUH.

4. YKCyCHOKHCIIO€ OpOKEHHUE BBI3bIBACTCS OAKTEpUSIMU poja:
1) crpenTobakTepuu;

2) nakro0akTepuy;

3) anero0aKTep U INIIOKOHOOAKTEP.

5. YKCyC B OCHOBHOM MCIIOJIb3YETCS:

1) B nuIeBOM NPOMBIIIJIEHHOCTH;

2) 11 U3rOTOBJICHUSI JIAKOB;

3) B (hapMarieBTHUECKON TPOMBITINICHHOCTH.

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

2) nmosy4yeHHe ITAHOJIA;

3) nmony4yeHue OyTaHoa.

7. Hemenkuii cioco0 MOTy4eHUs YKCyca SBISIETCS:

1) ObICTPBIM;

2) MEUICHHBIM;

3) cpemHel CKOPOCTH.

8. OCHOBHBIM CBHIPbEM ISl TPOU3BOJICTBA TUMOHHOMN KHCIIOTHI SBISIETCS:
1) kapTodenp;

2) megacca;

3) nemronosa.

9. I'myOuHHBIH crI0c00 NMOTY4YEHHUs JIMMOHHOM KUCIOTHI OCHOBAH Ha:
1) ucronb30BaHUU «OPOIUITBEHBIX KaMEPY;

2) UCTIOIB30BAHUU YAHOB;

3) ucnosib30BaHuU GepMeHTATOPOB.

10. I'pu6 Aspergillus niger uCIONB3YIOT U1 TOTYUYCHUS:

1) TMMOHHOM KUCIIOTHI;

2) DIIOKOHOBOM KUCJIOTHI;

3) JIUMOHHOM KMCJIOTHI M IJIIOKOHOBOI KHCJIOTHI.

4.3 IIpomexxyTouHast aTTeCTalUs 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-1)
1). Dransl pa3BUTHSA NUILEBON OMOTEXHOJIOTHH.
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2) OcHOBHBIE HAINPABICHHS Pa3BUTH OMOTEXHOIOTHUU 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) Cnoco6bl KyTbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

6) KynsTuBHpOBaHKE )KUBOTHBIX M PACTUTEIBHBIX 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 yIIIEpOAa U APYTUX MUTATEIbHBIX BELIECTB).

10) IlpuroToBieHue NUTATENBHOM CPEIbl, MHOKYIISALMS U KYJIbTUBUPOBAHUE.

11) Crioco6sl hepmenTanuu: adpoOHast 1 aHadpoOHasl, ITyOUHHAS ¥ IOBEPXHOCTHAS, TIEPHOANYECKas 1
HETpEephIBHASI, C HMMOOMITM30BaHHBIM MPOAYIICHTOM.

12) OcoOGeHHOCTH CTaIUU BBIJICICHHUS M OYMCTKU B 3aBUCHMOCTH OT II€JIEBOTO MPOoAyKTa. [IpoxyKTsl
MHKPOOHOTO OpOKEeHUs U MeTaboIu3Ma.

13) HampaBneHHBIN CHHTE3 JIMMOHHON KHUCIIOTHI.
14) INonyyeHre MOJIOYHOM KUCIOTH OMOTEXHOIOTHYECKUM CIIOCOOOM.
15) Iomy4yeHune yKCyCHOM KUCIOTH OMOTEXHOJIOTHYECKIUM CIIOCOOOM.
16) Ilony4yenue n 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 MTPOMBIIICHHOCTH.

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

21) IIpou3BoacTBO XJI€OONEKAPHBIX APOAOKEH U UX IKCIIEPTH3A.

22) CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI PA3BUTHUS MHUILEBONW OMOTEXHOIOTHH.

23) IlpuMeHeHue NHIEBbIX J0OABOK U MHTPEIUEHTOB, OJYYEHHBIX OMOTEXHOJIOTHUYECKUM ITyTEM.
24) MukpoopraHu3Mbl, UCIOJIb3YEMbIE B MUIIEBON ITPOMBIILIIIEHHOCTH.

25) I'enernveckn MOAU(PUITMPOBAHHBIC HCTOUHUKH TTHIIIH.

26) CrenoOHbBIE BOAOPOCIH.

27) IIpumeHeHne 3aKBacOK B MPOU3BOJICTBE MOJIOUYHBIX MPOIYKTOB. [lopoku 3aKkBacok

28) Knaccudukanusi KHCIIOMOJIOYHBIX MTPOYKTOB B 3aBUCUMOCTH OT UCIIOJIb3YEMOI 3aKBACKH.
MukpoopranusMsbl, BXOASIINE B COCTAB 3aKBACOK.

29) [HomyuyeHre MOJIOYHBIX MPOAYKTOB (HOTYpT, CMETaHa, KOPOBBE MAcCIIO).
30) CimpToBO€e OpoXKeHHUE, TPOIIECCHI, TPOUCXOASIINE MPU OposkeHUH. [IpoTyKThI CIMPTOBOTO OPOKEHUSI.

Tunosble 3aganusa s 3k3amena (IIK-1)
1 buorexHomornyeckue npouecch B ChIPOICIIUU.
2 BuotexHoIOrHYeCcKre MPOIECChl B MPOU3BOACTBE MSCHBIX U PHIOHBIX MPOITYKTOB.
3 buorexHonoruyeckue npouecchl B MMBOBAPEHUU.
4 BHUOTEXHOJIOTUYECKHE MPOLECCHl B BUHOAECIIUY.
5 BuoTexHOJIOrHYeCKre MPOLECCHl B XJIeO0NeUeHNH.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenriu
TIOCTYKCHHSI pe3YJIBTaTa)

TIK-1 OO6nagaeT BHICOKMM YPOBHEM 3HAaHHMU IO MPEAMETY, IPOCIEKHUBAET
MEKIUCHHUILTHHAPHBIE CBsi3u. Croco0e TPUMEHSTh IOJTy4YeHHBIC
3HAHHS Ha MIPAKTHKE.

COTITHYHOY
(85 - 100 6amoB)




TIK-1 OO6nagaeT XOpOLIUM YPOBHEM 3HAHUH MO MPEAMETY, MPOCICKUBACT
MEKAUCHHUILTMHAPHBIE CBsi3u. Croco0e TPUMEHSTh IOJTy4YeHHBIC
3HAHHS Ha MIPAKTHKE.

«XOPOIIIO
(70 - 84 6amoB)

IK-1 Ob6nagaer 0a30BBIM ypPOBHEM 3HAHHH IO MPEAMETY, MPOCIEKHUBACT
MEXIUCIMIDTHHAPHBIE CBsi3H. Croco0e MPHMEHSTh TOyYeHHbBIE
3HaHUS Ha TIPAKTHKE.

«YZOBJIIETBOPUTEIHHON
(50 - 69 6amnoB)

[K-1 OO6nagaeT HU3KUM YPOBHEM 3HAHUH 1O MPEAMETY, HE TPOCIC)KUBACT
MEXIUCIMIUTMHAPHBIE CBsi3U. He crocobeH mpuMeHSTh MoTyuYeHHbIE
3HAHMA Ha IPAKTHKE.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

5. MeTonnueckue ykazaHus AJsi 00y4a0IIUXCS 10 OCBOCHUIO M CHUILIUHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
cofepxkanueM paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

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

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIMMBIX AJII OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTrepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JOMNOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

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

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

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

KoHcniekTbl HayyHOW nUTEparypbl MPH CaMOCTOSATENbHON IMOATOTOBKE K 3aHATHUAM JOJKHBI CONEPIKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBHUIKY Ha MCTOYHUK HHPOpPMALUU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekTr MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
OTIPENIETISICTCS CAMHUM CTYICHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO 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 TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJIHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

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; [luieBas
OMOTEXHOJIOTUSI TPOIYKTOB U3 CHIPbs pacTUTENbHOrO mpoucxoxie. - CaparoB: Bys3oBckoe oOpa3oBaHue,
2014. - 415 c. - Tekct : anexrponHsii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/4160.html
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2. IleryxoBa E. B., Kpeiaunkas A. 0., Kanapckas 3. A. [Tumesas mukpoOuosorus : yueOHoe 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 IUTEpPATYpA:

1. Oxerr .M., JIéccuep M.JIx., Tonpnen [I.A. CoBpeMeHHas THIEBas MUKPOOHONIOTHS : ydeOHOE
nocobue. - Mocksa: Jlabopatopus 3Hanuii, 2014. - 886 c. - Tekcr : anexkrponusiit // ObC «Koncynsrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

2. Topnenko, B. A., Kyry3oBa, H. M., Ilarynuna, C. K. Hayunsie ocHOBHI OmotexHomoruu. Yactp 1.
HanortexHonorun B Ouonoruu : ydeOHoe mnocobue. - Bech Cpok oxpaHbl aBTOpcKoro mpasa; HayuHbie
ocHOBHI OnotexHonmoruu. Yacte 1. Hanorexnonorun B 6uonoruu. - Mocksa: Ilpomereii, 2013. - 262 c. -
Texct : anexrponssiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/24003.html

3. Pabuesa C. A., [lanoBa M. H. MukpoOuonorust MoJIoKa U MOJIOYHBIX MPOAYKTOB : yueOHOe mocodue. -
CraBpononb: CeBepo-Kaskasckuit ®enepanbhbiii yHusepcuter (CKOY), 2017. - 220 c. - Teker
sanektpoHubli  /  OBC  «YHuBepcuterckas ~— Oubnumoreka  onmaiitm»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=467286

6.3 VlHble UCTOYHUKMU:

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 CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obecrnieucHue: y‘-Ie6HI>Ie AyaIuTOpruun JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYECKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

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 MH(POPMAITMOHHBIC CITPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com
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3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: monmuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0Oasa
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 OuOmuorexka Poccuiickoit  akamemun — ectectBo3HaHms. —  URL:
https://www.monographies.ru

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

9. [Ipesunentckas 6udbmuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru

10. Poccuiickast rocynapcTBeHHast oubnuoreka: opunuansabiid cat. — URL: https://www.rsl.ru
11. Poccwuiickas HanimoHaabHast OubmuoTeka: opuinmansublil cailT. — URL: http:/nlr.ru

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

13. TambOoBcKas obnacTHas yHuBepcaibHas HayyHast Oubmauoreka uM. A.C. Ilymkuna: opuIMaIbHbIN CalT.
— URL: http://www.tambovlib.ru

14. VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  ANEKTPOHHO-OmMOIMoTeuHas cucrema. — URL:
https://biblioclub.ru

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

18. DNEKTPOHHBIN Karajor dyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

19. KOpaiit: obpa3oBatenbHast miardopma, 3IeKTPoHHO-0nbmoreunas cucrema. — URL: https://urait.ru

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

B3aumoneiicTBue mpenomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



