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1. Iesan, 32124 U IVIAaHUPYEMbIe pPe3yJIbTAaThl 00y4YeHHUs 10 JUCHHUIINHE

OCHOBHBIMU LIEJISIMU OCBOCHHUS IUCLUILIUHBI «BUOTEXHOJIOTUS TOJIMMEPOBY SIBIIAETCA:

- (opMmupoBaHuEe Yy CTYJCHTOB HEOOXOAMMBIX 3HAHMM O HOBEWIIMX HalpaBJIECHUSAX
OMOTEXHOJOTMYECKOW HAyKHM M TPAKTHKU CO3JAHHS SKOJIOTMYECKH YHCTHIX IOJMMEPHBIX
MaTepHaJIOB C MOJIE3HBIMM CBOMCTBAMHU Ul PA3IMUHBIX cep AESITEeIbHOCTH M, MPEkKAE BCETO,
OMOMEIUIIMHBI KaK OHOM U3 KIIOYEBBIX IIPOOJIEM COBPEMEHHOCTH;

- M3Yy4YEHHUE BOIIPOCOB HCIIOJb30BaHMS Pa3IMYHBIX IOJMMEPHBIX OHMOMAaTEepHUanoB Kak
OCHOBBI HMMIUIAHTATOB, COPOEHTOB M JMAarHOCTMYECKHX TECT-CUCTEM M BCIIOMOTATEIbHBIX
MaTepuagoB B ¢apManuud M OWUOTEXHOJIOTMH U JAPYIMX IPOMBIIUIEHHBIX TEXHOJIOTUSAX U
npubOpPOCTPOCHUH;

- (QopmupoBaHHE 3HaHUM O KyJIbTYpax MHKPOOPIaHHU3MOB,
OMOTEXHOJOTMYECKUX MPOIIeccax MOTYUCHUS PA3IMUHBIX TOJIUMEPOB;

- (¢opmupoBaHWE 3HAHUH O BIMUAHUU [OJUMEPHBIX MATEpPHAJIOB HAa CHCTEMBI
reéMOCOBMECTUMOCTH, OMOAErpafalyy, HCIbITAHUSAIM Ha OMOCOBMECTHMOCTB, CTEPHIIM3ALIUIO
OMOTEXHOJOTMYECKUX TTOJIMMEPOB, METOIaM MOAM(DUKAINU OMOIOTMYECKH aKTHBHBIX BEILECTB
HOJMMEpaMHU, CO3JaHUI0 KOMIIO3ULIMOHHBIX MaTE€PUAIOB.

K 3amayamM w3ydeHus: IUCHUIUIMHBI CJEIyeT OTHECTH TNPUOOPETEHHE CTYJCHTOM
NPaKTUYECKUX 3HAHWN M HABBIKOB, HEOOXOIUMBIX OYyAyIIeMy CHEIHAINCTy i 000CHOBAHHBIX
pelIeHui, IpU OpraHu3alUM U IPOBEACHUU OHOTEXHOJIOIMYECKMX IPOLIECCOB B Oynymiei
po(hecCuOHATIbHON e TENbHOCTH.

OOyuenne mo JucuuiiMHe  «buoTexHoOIOrUsA
dbopMupoBaHKE Y O0YYAIOIINXCS CASAYIOIINX KOMIICTCHITUH:

HUCIIOJIb3YCMbIX B

IIOJIUMCPOB» HaIIpaBJICHO Ha

Koa v HamMeHnoBanue
KOMIIeTEeHII Nl

I/IHIII/IKaT()pr JOCTHIKCHUSA KOMIICTCHIIUHN

OIIK-8. Criocoben
pa3pabarbIBaTh HAy4YHO-
TCXHI/I‘-IGCKYIO 158 HOpMaTI/IBHO-
TCXHOJ’IOFI/I‘-ICCKYI-O
JOKYMEHTAIUIO Ha
OMOTEXHOJIOTHYECKYIO
MPOYKIINIO, TOTOBUTH
MaTepI/IaJ'II)I JJIs1 3alIUTHI
00BEKTOB UHTEIIEKTYaIbHOM
COOCTBEHHOCTU

NOIIK-8.1. 3naeT npaBuia pa3pabOTKy HAy4YHOU U
HOPMATHUBHO-TEXHOJIOTUYECKOHN TOKYMEHTAIIUH B
OMOTEXHOJIOTHH ¥ CMEXHBIX JTUCITUTUINH C IEJIbI0 HAYYHOM,
MATCHTHON ¥ MAPKETUHTOBOH IMOICPKKHU TPOBOTAMBIX
(byHIaMEHTAIbHBIX UCCIEOBAaHUI U TEXHOTOTHYECKUX
pa3paboTok

HOIIK-8.2. ['0TOB K 3amuTe 00beKTOB HHTEIIEKTYaTbHON
COOCTBEHHOCTH U KOMMEPIIHATU3AIUY TPaB Ha OOBHEKTHI
MHTEJJIEKTYaTbHOM COOCTBEHHOCTH

HMOIIK-8.3. Baageetr MeTogaMH 3alUTHI OO BEKTOB
WHTEJJIEKTYalTbHOW COOCTBEHHOCTH U O(OPMIICHUS
JIOKYMEHTAITUH JIJISI KOMMEPIIHATU3AIUH ITPaB HA O0BEKTHI
MHTEJJIEKTYalTbHOW COOCTBEHHOCTH

[1K-4. Crioco6eH npoBoANUTh
MOJIrOTOBUTEINIbHBIE PaOOTHI
IUIsL OCYILECTBIICHUS
OMOTEXHOJIOTMYECKUX
mporeccoB noiaydennus bAB

NIIK-4.1. 3naet texnonoruto nonydenus bAB; npasuna
paboThI ¢ KyJIbTypaMl MUKPOOPTaHU3MOB, KJIETKaMH
pacTeHMil ¥ KUBOTHBIX, BAPYCAMH; METOJIbI IPUTOTOBICHHUS
MUTATENbHBIX Cpel; TPeOOBaHUS MPOU3BOACTBEHHON
CaHUTApUH, ACETITUKU, TIO’KAPHOIH O€30MaCHOCTH U OXPAHbI
TpyZAa; METOABI NOJAEPKaHUSI UACTON KyJIbTYpPbI IITAMMa
MHUKpPOOPTaHW3Ma-MIPOYyLIEHTa; IpaBuiia paboThI C
aBTOKJIaBOM; TPEOOBaHU K CTEPUIM3AIIMN TUTATEIBHBIX
Cpel; IpaBuJiia SKCILUTyaTallMi OMOTEXHOJIOTHYECKOTO
00opyI0BaHUS

NIIK-4.2. YMeeT nponu3BOAUTE PAOOTHI TIO CTEPHITA3AIIH
71a00paTOPHOI MOCY 1Bl 1 MHCTPYMEHTOB; OTOUPATh 00pa3LIbl
MHUKPOOPIaHNU3MOB, KJIETOK PACTEHUHN U JKUBOTHBIX, BUPYCOB




W3 TIPUPOJTHON CPEIbl; TPOU3BOAUTH TIOCEB OMOTOTHYECKOTO
Marepuaa ¢ IeJblo MOJy4YeHUs HAKOTTUTEIbHON KYIbTYPhI
JUTSI IPOBEICHUST OMOTEXHOJIOTHYECKOTO TIPOIIECcCa;
MIPOM3BOIUTH IIPEIBAPUTEIBLHYIO 00pAaOOTKY CHIPHS,
MCIIOJIb3YEMOTO JIJIsl IPUTOTOBJICHUS MTUTATEIILHBIX CPE/I;
MIPOM3BOIUTH TIEPECEB MHOKYIISIHTA C IIEJIbIO BBIICICHUS
YUCTON KYJIbTYpHI ITAMMa MHKPOOPTaHH3MA-TIPOAYIICHTA
JUTS IPOBEACHUS OMOTEXHOJIOTHYECKOTO IIpoliecca; IPOBEPSThH
OJTHOPOJHOCTH YMCTOU KYJIBTYPHI IITAMMa MUKPOOPTraHU3Ma-
MPOAYIIEHTA TI0 MOP(HOJIOTHIECKUM U (PU3HUOJIOTHUECKIM
MpU3HAKAM; TPOU3BOIUTH PAOOTHI 110 BOCCTAHOBIICHHUIO
TMOGUITU3UPOBAHHOMN TATIOHHOW KYJIBTYPHI U TIO/IJICP)KUBATH
ee )KU3HECIIOCOOHOCTh

UIIK-4.3. Bnageer MeTogaMu OATOTOBKHU
OMOTEXHOJIOTHYECKOHN MOCYAbl U 000PYIOBaHUS TS
MIPOBEICHUST OMOTEXHOJIOTUYECKOTO MPOIIecca;
OMOJIOTHYECKUX 0OBEKTOB M MATCPHUAJIOB JJIS
OMOTEXHOJIOTHYECKOTO TPOIeCcca; MPUTOTOBIICHUS
MUTATENIbHBIX CPEJl AJIsl KyJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB-TIPOYIIEHTOB, KJICTOYHBIX KYJIBTYpP
KUBOTHBIX U PACTEHUH, BUPYCOB 3aJIaHHOTO

COCTaBa; BBIJICIICHHUE U MOJIJICPKAHUE YUCTHIX KYIBTYP
MHUKPOOPTaHHW3MOB — MpoIy1leHToB bAB;

IperapaToBy,
poreccax,

2. MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucuuiiuHa OTHOCUTCS K 00si3aTenbHoN yacTu 6moka b1 Aucuumnnuael (Mogynu).
JucnurmmuHa «bHOTEXHOJIOTHS TOJIMMEPOB» B3aMMOCBsSI3aHA JIOTHYECKH M COJIEPIKaTeNIbHO-

METOANYCCKU CO CICAYIOIIMMHU OUCHUIIIMHAMMU: «MeToapl UCCIEIOBaHUN B 61/IOTCXHOJIOFI/II/I)),
«TennomaccooOMeH u rmapoanHaMHKa B 6I/IOpeaKTOan», «TexHomorus q)epMCHTHBIX

«crionp30BaHne TEXHUKH HH3KUX TEMIICPpATyp B OMOTEXHOIOTMUYECKUX
«[IpaBuna Haamexame MTPOU3BOJACTBEHHON TMpakTHKU B cucreMe GMPy,

((3KCTpeMO(1)I/IJ'IBHLIC (I)OpMLI MHUKPOOPTaHN3MOB B OMOTEXHOJIOTUYCCKUX mponoeccaxm».

3. CTpyKTypa M cojaepkaHue IUCHUATIINHbBI

OO0111ast TPyTI0EMKOCTh TUCIMITIMHBI COCTABIISIET 3 3a4eTHBIX eauHuIlb! (180

4acoB).
3.1. Bunnl y| phimesquaor bl 1 TPy/OeMacopEs
Ne 1/ Buj yuyeonoii paboThi 9ACOB 3
1 | AyauTopHble 3aHATHSA 126 126
B tom umcre:
1.1 | Jlexkuun 18 18
1.2 | CemuHapckue/IpakTUUECKUE 3aHATHS 36 36
1.3 | JlabGopaTopHble 3aHATHS 18 18
2 | CamocTosiTeIbHAsI padoTa 36 36
3 | IlpomexyToUuHas aTTECTALMSA
9K3aMeH
Hroro 108 108




3.2. TemaTnyecKui MJiaH H3YICHHUSA TUCHUIIIHHBI

TpyroeMkocThb, yac
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1. | Tema 1. IlonaTre GMOMOTUMEDHI: 14 2 6 - - 6
9K30MOJIMMEPHI ¥ SHIOTIOTUMEPbI
2. | Tema 2. MukpoOHbIe 22 4 6 6 - 6
9K30M0JIMCAXaPUIbI: KJIacCUBUKAIIS
3. | Tema 3. 'oMonomumMepHbIE 22 4 6 6 - 6
HK30TIOJIUCAXAPHIBI
4. | Tema 4. 'erepononumepHbIe 22 4 6 6 - 6
HK30TIOJIUCAXAPHIBI
5. | Tema 5. [NommokcuankaHOATHI 14 2 6 - - 6
6. | Tema 6. [TyTu noBbImICHHS 14 2 6 - - 6
3¢ (HEeKTHBHOCTH OMOTEXHOJIOTHIA
OHMOITOJIMMEPOB
Hroro | 108 18 36 18 - 36

3.3. Conep:xkanue THCHUTLIHHBI

Tema 1. IlonaTHe GMONMOTUMEPBI: IK30MOJTUMEPHI M FHI0NOJIUMEPbI

BBenenue B nmpenMer OMOTEXHOJIOTMHM HOBBIX MarepuaioB. [loHsTHe TepMuHa "HOBBIC
Marepuanbl". llenn w© 3amauM  WCHONB30BAaHUSI HOBBIX MaTEpHAIOB. JKOHOMHUYECKHE
MPEANOCHUIKU. DKOJIOTUYECKHE ACTIEKThI BOCIIOIHAEMOCTH TPUPOJHBIX PECYPCOB

¥ PpalMOHAJIBFHOE HCIOIb30BaHUE pecypcoB. Bricokume Oumotexnosnoruu. Cmpoc Ha
HOBBIE€ TEXHOJIOTMYHBIE MaTePUANIbI C 3alaHHBIMH CBOMCTBAMU: OMOMOIUMEPHI, CHHTE3UPYEMBbIE
MPOKAPUOTaMH W DYKApUOTaMH. ODK30MOJMMEPbl W DHJOMOJUMEpHI. THUIBI OHOMOIMMEPOB:
perynspHble U HeperyisipHble (OenKu, HYKIEHHOBBIE KHUCIOTHI, HEKOTOPBIC IMOJHCAXAPUIBI).
[TonsiTie O MEPBUYHON CTPYKType OHMOIOIMMEPOB M OCHOBHBIX MPHUHIUIIAX €€ OMpeIeTeHus,
BTOPUYHBIA, TPETUYHBIH W  YETBEPTHUYHBI  YPOBHM  OpraHU3allid  OHOIOIMMEpPOB;
HAIMOJICKYJISIPHBIE KOMIUIEKCHI.

Tema 2. MukpoOHbIe IK30M0IMCAXaPH/IbI: KJIaccupukanmus

OCOOEHHOCTH XMMHMYECKOTO COCTaBa M CTPYKTYPBl MHUKPOOHBIX 3K30I0JIUCAXapUIIOB.
[IpeumymiectBa  MHKpPOOHBIX  HSK30IOJIMCAXapUAOB B  CPaBHEHMM C  PaCTUTEIIbHBIMHU
noyjiMcaxapuaMu. bUOTEXHOJIOTMM  NOJIMCAXapUAOB C  HUCIOJIB30BAHUEM  IPOMYLEHTOB-
MUKpPOOPTraHM3MOB: SKOHOMMYECKHE MpeumyliecTBa. HampaBieHus npuMeHeHUs: MUKpPOOHBIX
HK30MOINCAXapUIOB B cpepax 4eToBEUECKOH eATeNIbHOCTU: B MEIUIMHE, (hapMalleBTUYECKOH,
MUIIEBON, XUMUYECKON M TEKCTHJILHOM MPOMBIIIEHHOCTH, B THAPOMETAJUTYPrUH, MpU J0OBIYU
He]TH.

Knaccudukanus MUKpOOHBIX SK30TI0JIMCAXAPHIOB.

Tema 3. 'omomno/iuMepHbIe IK30MOTUCAXAPUABI

DK30Ioaucaxapuibl, CHHTE3UpPYEMble Ha caxapose: JEKCTpaHbl U  POJCTBEHHBIE
noymmcaxapuasl (1eBaH). OCOOEHHOCTH CTPOEHUS, CTETIEHb PA3BETBIICHUS, TMOJIUMEPH3AIUNA U
TUIBI cBsA3ei. [IposylieHTsl TeKCTpaHOB M JeBaHOB. [ToMCK HOBBIX MPOJYIEHTOB M CKPUHUHT




IPOAYKTUBHBIX IITAMMOB. YCJIOBHS OMOCHMHTE3a JEKCTpaHOB. IIpou3BOAHBIE JEKCTPaHOB,
METO/bI OYUCTKHU JEKCTPAHOB Pa3IMYHOr0 cTpoeHuss. O0IacTH MpUMEHEHHS.

DK3o0m0aUcaxapuibl, CAHTE3UpYeMbIe Ha Pa3IMYHBIX UCTOYHUKAX yriepoja (CInupTax,
MOHOCaxapuaax, OJIMrocaxapuiax).

bakrepuanbHas 1eUII0I03a: OCOOEHHOCTH CTPOEHHUS, CTENEHb IOJUMEpU3aluy,
MHUKpOCTpYKTypa. OTnuuns OakTepuaabHONH OT pacTUTENbHOH. [IpomyneHThl OakTepHaibHOM
1eJur0s103bl.  [IOMCK HOBBIX MPOXYLIEHTOB, CKPUHUHI HPOAYKTHBHBIX HITAMMOB. Y CIOBHS
OnocuHTe3a OaKTePHATbHOW  IIEJUTIONIO3BI  PA3MUYHOM  CTPYKTYpbl. METOJAhl  OYUCTKH
OaKkTepuaIbHOM LEIUI0I03bl 0T KieTok. [locTcuHTeTHueckass Mogudukanus OakTepuaaIbHON
1EeJUTI0J103b1. O01aCTH IPUMEHEHHS OaKTEPUAJIBHOM 1IEJUIF0JIO3bI.

[Tynynan: OCOOEHHOCTM CTpPOEHHs, CTENEeHb MOJIMMEPHU3alMU, MHUKPOCTPYKTYpA.
[TpoayneHTsl myiylaHa: CKPUHUHT MPOAYKTHBHBIX IITAMMOB. YCIIOBHUS OMOCHHTE3a ITyJyJaHa
pasIMYHON  CTPYKTYpbl. MeToabl OUYMCTKM IydyjJaHa oT kierok. IlocTtcuHrernueckas
Mo uduKanys myayiana. O6gacTu NpUMEHEHUs MyITyJIaHa.

Kypmian: 0COOCHHOCTHM CTPOCHHsS, CTENEHb MOJIMMEPH3AIUU, MHUKPOCTPYKTYpA.
[TponyueHTsl KypsiaHa, CKPUHUHI HPOAYKTHBHBIX IITAaMMOB. YCJIOBUS OMOCHMHTE3a KypiJlaHa
pa3IUYHOM CTPYKTYpbl. MeToabl OUYMCTKHM Kyp[ulaHa oT KieTok. [locTcuHrernueckas
Mo uduKanus Kypuiada. O6sacTy pUMEHEHHsI Kyp/JlaHa.

CkJeporiatokal: 0COOCHHOCTU CTPOEHHUS, CTENEHb IMOJUMEPHU3ALMH, MUKPOCTPYKTYpA.
[Torck HOBBIX MPOJYLIEHTOB, CKPUHUHI MPOAYKTUBHBIX ILITAaMMOB. YCJIOBUS OHMOCHHTE3a
CKJIEPOIVIMKAHOB PA3JIMYHON CTPYKTYpbl. MeETOAbl OUYUCTKH CKJICPOIIMKAHOB OT KIIETOK.
[TocTrcuaTeTHYECKAsT MOAM(HUKALNS CKIEpOrIMKaHoB. O0IacTH MPUMEHEHHUS CKIIEPOTIINKAHOB.

Tema 4. I'eTeponosimMmepHbIe IK30M0IHCAXAPHUIBI

DK30MoJIrcaxapu/ibl TeTepPONOIUMEPHOTO COCTaBa: KCaHTaH, TellaH U OaKTepualbHbIE
QBT MHATBHI.

CrpoeHne KcaHTaHa: MOHOMEpBI, BXozsmue B cocTtaB. OcoOEHHOCTH XUMHUYECKON
CTPYKTYpBI: CTE€NEHb PAa3BETBICHUS M nojJuMepu3zanuu. OU3MKO-XUMUYECKHE CBOWCTBA:
BA3KOCTb, yCTOHUMBOCTH K ¢epmeHtaM, [IABam, cnupram, BBICOKO KOHUEHTPHUPOBAHHBIM
pacTBopaMm cojeil; kucimoraM, moBapeHHOH comu (5-20%), BbICOKOHM TemmepaTrype. Y ClIoBUs
OMOCHHTE3a KCaHTaHa Pa3JIMYHON CTPYKTYphl. MeToAbl OYMCTKM KCaHTaHa OT KJeTOK. [lomck
HOBBIX TPOAYIICHTOB, CKPUHHUHI TPOAYKTHUBHBIX IITAMMOB. YCJIOBUS OHOCHHTE3a KCAHTaHOB
Pa3IMYHON CTPYKTYpbl. METObl OYMCTKU KCaHTaHa OT KJIETOK. [IpoMBIIIIIEHHOE TPOU3BOACTBO
kcanTaHa. O0JacTu MPUMEHEHUS KCaHTaHa.

Crpoenue renana (rejiylaHOBasi KaMelb, KEJIKOTeNb): MOHOMEPHI, BXOJSIINE B COCTaB
renaHa. OCOOEHHOCTH CBsi3el B MOJIEKyJaX rejaHa. YcCIIOBHs OMOCHHTE3a rejlaHa pa3iIMyHON
CTPYKTYpbl. MeToABbl OYHCTKM KCAaHTaHa OT KJIETOK. [IOMCK HOBBIX NPOAYLEHTOB, CKPUHUHT
IPOAYKTHBHBIX IITAMMOB. YCIOBHS OMOCHHTE3a TelaHa, METOJbl OYMCTKH rejlaHa OT KIIETOK.
[TepcrieKTHBBI TPOMBIIIIIEHHOT'O TPOU3BO/CTBA reana. O0JacTi NpUMEHEHHs TelaHa.

bakrepuanbubie anbruHatel. CTpoeHue OaKkTepHalbHBIX aIbIMHATOB U MX HATPHEBBIX,
KAJINEBBIX M KaJbIUEBBIX COJEH AJIBIMHOBOM KHUCIOTHI. AJIBTMHATBI MOPCKMX BOJOPOCIEM:
XAMHMYECKasl IMpUpOAa aJblMHATOB MOPCKUX BOJOpOCiel. bakrepuanbHble albIUHATHI,
UMeEIINe B coctaBe D-MaHHYpOHOBYIO M L-TynypoHOBYHO KHCIOTBL. OCHOBHBIE MPOIYLIEHTHI
OaKTepHaIbHBIX aJIbIUHATOB. [IpOMBIIITIEHHOE TPOU3BO/ICTBO AIBI'MHATOB. Y CIIOBUS OMOCHHTE3a
OaxTepuaabHBIX abruHaToB. O0IacTH MPUMEHEHHs OaKTepHaIbHBIX albIUHATOB.

I'manypoHoBas kucnora. MICTOUHUKY THaypOHOBOM KUCIIOTHI B IIPUPOJE: B JKUBOTHBIX
TKaHSIX M CHHTe3Hpyemble OakTepusiMu. OCHOBHBIE MPOJIYLEHTHl T'HMATypOHOBOM KHCIIOTHI.
[TpomblIlIIeHHOE TPOU3BOACTBO TMATYPOHOBOM KHCIOTHL. Y CIOBUS OMOCHHTE3a OaKTepHUaTbHOM
THATypOHOBOM KUCIOTHI. O01acTH MpUMEHEHUs! OaKTepUualbHbIX THATYPOHOBON KUCIOTHI.

Tema 5. Iloamokcuankanoatsl (IIOA)



[Mommokcuankanoatsl (ITOA) OuomonuMepbl OKCHIIPOU3BOIHBIX >KUPHBIX KHCIIOT,
Crieruduueckue ycinoBusi OHMOCHMHTE3a MHOTHMH MPOKAPHUOTHYECKUMH MHKPOOPTaHU3MaMHU
NOJIMalIKaHoaToB. buozaerpaaupyeMocTs NOJIMAIKAHOATOB. buoXumuueckue myTH CHHTE3a
NOJIMOKCAHOATOB.  OCHOBHBIE  NIPOAYLEHTHl  IOJIMOKCHAJIKAHOATOB, CKPUHUHI  HOBBIX
IPOAYKTHBHBIX ~ LITAMMOB. ['@éHeTHMUYecKHMe MeXaHu3Mbl OMOCHHTE3a BHYTPUKIETOYHBIX
[OJIUMEPOB  IOJINAJIKAHOATOB.  MHOIOKOMIIOHEHTHBIE  IOJMOKCHAJIKAHOAThl:  yCJIOBHS
OMOCHHTE3a MHOTOKOMIIOHEHTHBIX IOJHaIKaHoaToB. Jluanexkrpuueckas nponunaemMocts [10OA.
Hampasnenus ncnonp30BaHus NOJUAIKaHOATOB B MEIULIUHE.

Tema 6. IlyTu noBbimenus 3¢pPpeKTHBHOCTH OHOTEXHOJIOTHI OMONI0IMMEPOB

Ilouck MexaHuU3MOB i TOBBILIEHUS APPEKTUBHOCTH BbIXOJa OHOINOIMMEPOB,
[IOJIyYa€MBbIX ~ MUKpPOOMOJIOTMYECKUM  CHUHTE30M.  YBEIMYEHHE CKOpPOCTH  OMOCHMHTE3a
II0JINCAXAPUIO0B M IMOBBIICHUS HUX BBIXOZAA: JMMUTHPOBAHME MCTOYHMKAMHU a30Ta, YINPABICHHUE
dakTopamu asparuu, pH cpenbl, MaccooOMeHHOM. lI3MeHEHHME TOBEPXHOCTHBIX CBOMCTB
MHUKPOOPIaHU3MOB-TIPOYLIEHTOB.

VYcrpaneHuss (epMEHTATUBHBIX aKTHUBHOCTEH, CHOCOOHBIX BBI3BATh HEXKENATEIIbHBIC
Mo (PUKAIMY [TOJINCAXAPUIOB.

IlepeHOC TeHETHYECKMX NETEPMHHAHT CHHTE3a IIOJIMCAXapUI0B B TEXHOJIOIMYECKU
y100HBIE OPraHU3MBI-IIPOAYLIEHTHL: TOJYyYEHHUE IITAMMOB-PEKOMOMHAHTOB.

3.4. TemaTuka ceMUHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CeMuHapcKre/mpakTUIECKHUE 3aHATHS

[TonsTHE GMOTIOTUMEPBI: IK30TIOIUMEPHI U YHOTOIUMEPHI.
MukpoOHbIe 3K30M0IHCaXapUAbL: KIaCCUPHUKALIMSL
I'omomnonmumepHbIe SK30M0IMCaXapHIbL.

I'eTepornonrmMepHbIe SK30M0IMCaXapH/IbL.

[NonmokchankaHOATHL.

[Tytn noBeimenns 3pPeKTHBHOCTH OUOTEXHOIOTUI OMOTIOTIMMEPOB.

ok wnE

3.4.2. JlabopaTopHBbI€ 3aHATHUS

Tema 1. MeTo/b!I BeIZIENICHHS TPOAYLIEHTOB FOMOIIOINCAXapH/Ia JIEBaHA B 3JICKTUBHBIX
ycnoBusax. M3ydenne cBONCTB NOJIUCaXapuaa.

Tema 2. MeTozp! BbIACTICHHS TPOAYLIEHTOB FOMOIIOJIMCaXapy/a JEKCTpaHa B 3JIEKTUBHBIX
ycnoBusax. M3ydenne cBOMCTB NOJIUCaXapuaa.

Tema 3. MeTozb! Bbli€TICHHS IPOAYLIEHTOB TOMOIIONIMcaxapuaa OakTepuaibHON
LIEJUTIOJIO3BI B DJIEKTUBHBIX YCIOBUAX. M3ydeHne cBOMCTB MOaUcaxapuaa.

Tema 4. MeTo/ bl onITUMHU3AIMKM OMOCHHTE3a IPOLYLIEHTOB FOMOIIOJIMCaXapHia
OaxTepHaIbHON LEJTIONI03bI B YCIOBUSAX CTAlMOHAPHOTO KUAKOPA3HOTO KYIbTUBUPOBAHUSI.

Tema 5. MeToibl onTUMHU3alMU OMOCUHTE3A MPOIYLIEHTOB TOMOIOIMCcCaxapHia
OaxTepHaIbHON LEJTIOI03bI B YCIOBUAX KUAKOPA3HOTO KYIbTUBUPOBAHUS C PA3IUYHON
CKOPOCTBIO IIEPEMEIIMBAHUSA.

Tema 6. Brigenenne mpoIylieHTOB TeTEPOTOINMepa ATbIHHOBOW KACIOTHI B QJIEKTUBHBIX
YCIIOBUSIX.

Tema 7. Boienenue npoiylieHTOB reTeponomMepa rHalypoHOBOI KUCIIOTHI B
JJIEKTUBHBIX YCIOBUAX. 3ydeHne CBOMCTB IoIuMepa.

Tema 8. MeTop! KyJIbTHBHPOBAHUS MIPOTYIIEHTOB TIOJTMOKCHAIKAHOATOB B DJIEKTUBHBIX
yenoBuax. OnTumusanus 6MOCHHTE3a MPOIYKTOB MOJIHATIKAHOATOB B PA3JIUYHBIX YCIOBUSIX
KYJIbTUBHPOBAHUS ITPOTYLIEHTOB.



4. Y4yeOHO-MeTOaAMYECKOEe M HH(POPMAIIMOHHOE O0ecTeueHue

4.1. OcHoBHasi TUTEpaTypa
1. O6paszosckuii, E. I'. Kunertuka moaumepos : yueOHuk st By30B / E. I'. O6pa3oBckuii. — 2-¢
u3ll. — Mocksa : U3natensctBo FOpaiit, 2025. — 209 ¢. — (Bricuiee obpa3zoBanue). —
ISBN 978-5-534-14416-1. — Texkcr : snexkrponnsiii // ObpasoBarenbHas miardopma FOpaiit
[caiit]. — URL.: https://urait.ru/bcode/567902 (nara obpamenus: 01.07.2026).

4.2. JlonoJHUTEJbLHAs JIUTEepaTypa
3. Illamaes H. JI. [Tpombimnennas 6uorexnonorus. Kinaccuyeckne OHOMPOIECCH U
IPOM3BOJICTBO OMOTEXHOJIOrHUECKOM poaykiuu. Jlans, 2025. 200 c. https://lanbook.com/
catalog/tekhnologiya-i-proizvodstvo-produktov-pitaniya/promyshlennaya-biotekhnologiya-
klassicheskie-bioprotsessy-i-proizvodstvo-biotekhnologicheskoy-produktsii73446407/


https://urait.ru/bcode/567902
https://lanbook.com/catalog/tekhnologiya-i-proizvodstvo-produktov-pitaniya/promyshlennaya-biotekhnologiya-klassicheskie-bioprotsessy-i-proizvodstvo-biotekhnologicheskoy-produktsii73446407/
https://lanbook.com/catalog/tekhnologiya-i-proizvodstvo-produktov-pitaniya/promyshlennaya-biotekhnologiya-klassicheskie-bioprotsessy-i-proizvodstvo-biotekhnologicheskoy-produktsii73446407/
https://lanbook.com/catalog/tekhnologiya-i-proizvodstvo-produktov-pitaniya/promyshlennaya-biotekhnologiya-klassicheskie-bioprotsessy-i-proizvodstvo-biotekhnologicheskoy-produktsii73446407/

4.3. JIuueH3WOHHOE M CBOOOJAHO PaCHpPOCTPaHsieMOe MPOrpPamMMHOe
odecreueHue
1. IIporpammel makera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHbIE npogdeccuoHaIbHBbIE 0a3bl  JaHHBIX U
UH(OPMALHOHHBIE CIIPABOYHbIEC CHCTEMbI

www.elibrary.ru — nay4ynas snekTpoHHast OHOIHOTEKA.

http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru — POCITATEHT.

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

4.  www.molbiol.ru - Yuebuuku, HaydHbie MOHOTpaduH, 0030pHI, 1a00PaTOPHBIE MPAKTHKYMBI
B CBOOOTHOM JIOCTYIIE€ HA CalTE MPAKTHUECKOW MOJICKYJISIPHON OHOIOTHH.

5. www.scopus.com (Scopus) — eauHas pedepaTHBHas M HayKOMeTpUuecKas 0a3a JaHHBIX
(MHAEKC IUTUPOBAHUS).

6. www.scincedirect.com/ (ApxuBHBIC KOJUICKIIMM >KYpPHAJIOB u3aareiabcTBa Elsevier) —
ApXUBHBIC KOJUICKIIUM PA3IUYHBIX TEMaTHK, B ToM 4uciie Biochemistry, Engineering and
Technology.

7. http://lwww.fp7-bio.ru - HKT «broTexHOIOTHI».

8. http://cyberleninka.ru/article/c/biotehnologiya - Hayunas osnekTpoHHass —OHOIHOTEKa
«KUBEPJIEHUHKA».

9. http://www.springerprotocols.com/ - moctym k 6a3ze manHbix SpringerLink.

10. http://grebennikon.ru/ - snexrponnas 6ubonorexa Grebennicon.

11. http://login.webofknowledge.com/ - pecypcsi Ha mardhopme Web of Knowledge.

N

4.5. DjieKTpoHHBIE 00pa3oBaTe/bHbIE PeCypcChl.

O0P no aucuuIinHe He pa3padOTaHbI.

5. MarepuajibHO-TeXHMYeECKOe olecrieyeHue

VYuebHast ayauropus kadenpaabHoro Gponaa, 06opyroBaHHas KOMIIBIOTEPHOM TEXHUKOH,
MYJIbTUMEAUMHBIM IPOEKTOPOM, JUIsl TPOBECHHUS JIEKIIMOHHBIX M CEMUHAPCKUX 3aHSATHIH.

Jlaboparopus kadenper «Xumbuorex» AB54056 (115280, r. MockBa, yi.
ABro3aBojckas, A. 16 ctp. 1 (kopmyc 5)), oOopynoBaHHas: J1aOOPAaTOPHBIE CTOJBI, BBITSHKHOM
mkad, Becel npeumsuoHHbie KERN, Bechl ananmutuueckue Vibra, MarHUTHBIE MEIIAJIKH,
cnektpodortometp I1BI-5300, pH-MeTp DKOHHMKC, XMMHUYECKass MOWMKa, XMMUYECKUE PEAKTUBBI,
XUMHYECKast MOCy/a.

JlaGopatopus kadenpsl «Xumbuorex» AB5406a (115280, r. MockBa, yi.
ABTto3aBojckas, 1. 16 ctp. 1 (5 xopmyc)), o6opynoBaHHas: 1abOpaTOpHBIE CTOJIBI, OHOPEAKTOP,
ycTaHOBKa GapoMeMOpaHHON (QUIbTpAIMM, BAKYyMHBIM CYyIIMIBHBIN mIKad, meikep-uHKyoaTop
MUKpOOHOJIOTHYECKUH, POTOONOPEAKTOP, YCTAaHOBKA /Il KYJIbTUBUPOBaHUS (HOTOTPODOB.

Peanuzanus o6pa3zoBareiabHOM MporpaMMbl 00€CIIEUUBACTCS TOCTYIIOM KaXKIO0TO CTyIeHTa
K MH(QOPMAIIMOHHBIM pecypcaMm — OnbinoTedyHoMy (OHIY W CETEBBIM pecypcam MHTepHeT.

6. MeToauueckue peKOMeHIAHH

6.1. Meroauyeckne peKOMEHIANMHU JJIsl MPenogaBaTe/si M0 OPraHu3anuu
o0y4eHust

B xome nekuuii ¢ HCHOJIb30BaHHUEM MyHBTHMCﬂHﬁHLIX TEXHOJIOTUH npenoaaBaTeiib
n3jaract u pasbACHACT OCHOBHBIC, HanOoJIee CIIOKHBIC MOHSTHS TCMBI, a4 TAK)XC CBA3aHHBIC C
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http://www.molbiol.ru/
http://www.scopus.com/
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HEll TEOopeTHYeCKHe W TPAKTHUYECKHE MPOOJIEMBI, JaeT PEKOMEHAAlUU Ha MPAKTUYECKOE WU
71abopaTopHOE 3aHATUE U yKa3aHHUS HA CAMOCTOSITEIILHYIO paboTy.

CryneHraM, MpONYCTUBIIMM 3aHATHS (HE3aBUCMMO OT TPUYMH), HE HMEIOIINe
IMCHbMEHHOTO PEIIECHUs 3a]a4 WIM HE NOArOTOBUBLIMECS K JAaHHOMY IIPAKTUYECKOMY 3aHSTHIO,
PEKOMEHJIyeTCsl He TM03)Ke, 4YeM B 2-HENEeNbHBIH CpPOK SBUTHCS Ha KOHCYJIbTALMIO K
[IPENoAaBaTel0 U OTYUTATHCS IO TeME, U3ydyaeMoil Ha 3aHATUU. CTyIEHTbI, HE OTYMTABILUECS
M0 Ka)/I0M He MpopaboTaHHOW MMM Ha 3aHATHSAX TeME K Hayally 3a4eTHOW CECCHUHU, YIYCKAIOT
BO3MOXKHOCTb IOJIYYUTh MTOJIOKEHHBIE OAIJIBI 32 paOOTy B COOTBETCTBYIOILIEM CEMECTPE.

6.2. MeTonnqecmle YKazaHus NJasd 06yqa1011mxcn 10 OCBOCHHUIO TMCHHUITJTIMHBI

HucuuminHa  «bUOTEXHOJOrMST  MOJIMMEPOB»  MpEelyCMaTpUBaeT  JIEKIMH U
IpaKkTU4YecKue/IadopaTopHble  3aHATHs. VI3ydeHMe JUCHMIUIMHBI 3aBEpLIAeTCs  3aueToM.
VYcnemHoe H3y4YeHHWE TUCHMIUIMHBI TpeOyeT MOCEHICHUs! JIEKIUH, akTHBHOH paldoThl Ha
IPAaKTUYECKUX M JIAOOPATOPHBIX 3aHATHUSAX, BBIIOJHEHUs Y4YeOHBIX 3aJaHMH IperojaBaTes,
O03HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATypOH.

[Ipy moAroTOBKE K JEKIMOHHBIM 3aHATHSAM CTYACHTaM IEpe]l OuYepelHOH JieKuuen
HE00XO0/IMMO MTPOCMOTPETh IO KOHCIEKTY MaTepuai npeapiyueit sexuuu. [Ipu 3aTpyHeHusx B
BOCIIPHATUN MaTepuana ciefyeT oOpaTUThCS K OCHOBHBIM JIMTEPAaTYpHBIM HUCTOYHHMKaM. Eciu
pa3o0parbcsi B Marepuaie OmsTh HE YAaIoCh, TO OOpaTHTECh K JIEKTOpY (10 TpaduKy ero
KOHCYJIbTAIMii) WM K MPENOAAaBATEIN0 HA MPAKTUUECKUX 3aHATHUIX.

[IpakTryeckue/mabopaTOpHBIE 3aHATHUS 3aBEpIIAIOT M3ydeHHE Hanbojee BaXKHBIX TEM
yueOHOl aucuuiuinHbel. OHU CIy)XaT Ul 3aKpelyieHUs H3y4eHHOTO MaTepualla, Pa3BUTHS
YMEHMM M HaBBIKOB IOJATOTOBKH JIOKJIAJ0B, COOOIIEHMH, MPUOOPETEHMsI ONbITA YCTHBIX
NyOJINYHBIX BBICTYIUICHUH, BEIACHUS JUCKYCCHUH, apryMEHTAlMd W 3allUThl BbIJIBUTAEMbIX
MI0JIO)KEHUH, HaBBIKOB MPAKTHYECKON paboThl B jabopaTopun OMOTEXHOJIOTUH, a TAKKE JJIs
KOHTPOJIS NIPENOAaBaTeNIeM CTEECHH OATOTOBJICHHOCTH CTYAECHTOB 10 N3y4aeMON AUCIUILINHE.

Ilpy nDoAroTroBKe K MPAaKTUUYECKOMY/JAa0OPATOPHOMY  3aHATHIO CTYAEHTHl HMEIOT
BO3MO>KHOCTb BOCIIOJIb30BaThCsl KOHCYJIbTALMSAMU IIPENOAaBaTEs.

[Tpy mOATrOTOBKE K MPAaKTUYECKUM/Ta00paTOPHBIM 3aHATHUSAM CTYI€HTaM HEO00XO0AUMO:
MPUHOCUTH C COO0M pEKOMEH0BAHHYIO MPEIOIaBaTEIEM JIUTEPATYPY K KOHKPETHOMY 3aHSTHIO;
JI0 OYEPEAHOTO NMPAKTHUECKOT0/Ja00paTOPHOTO 3aHATHS [0 PEKOMEH/I0BaHHbBIM JIUTEPATypHBIM
UCTOYHUKAM MpopaboTaTh TEOPETUYECKUH MaTepHhall, COOTBETCTBYIOLIEH TEMbl 3aHATHUS;
HOBTOPUTH NPOBEJICHHbIE MHCTPYKTAXH [0 TEXHUKE O€30MaCHOCTH;

B HayaJie 3aHSITHH 33/1aTh MPENOJaBaTEN0 BOMPOCH! 0 MaTepuaily, BbI3BaBLIEMY 3aTPyIHEHUS B
€ro IOHMMAaHUU ¥ OCBOEHUH IIPU PELICHUH 3314, 3aJaHHBIX JJI CAMOCTOSITEJIbHOTO PELICHHUS;

B XOJIE€ CEMUHapa JaBaThb KOHKPETHbIE, YETKUE OTBETHI MO CYILIECTBY BOIIPOCOB;

Ha 3aHATUM JIOBOJWUTH KaXAYK0 3aJady J0 OKOHYATEIBHOTO PpEUIEHMs, JEMOHCTPUPOBATh
MMOHUMaHHWE MPOBEIEHHBIX PACUETOB (aHATU30B, CUTYallUii), B CIIy4yae 3aTpyJHEHUN o0pamaTbcs
K [IPENOJAaBaTEIO.

7. MOH OLIEHOYHBIX CPENACTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHUsI

ChopMHUPOBAaHHOCTh KOMIIETCHIIMH TPH W3YYCHWW JUCIUIUIMHBI  OTPEICIIIeTCS
MOCPEACTBOM OIICHKH COOTBETCTBUSI OTBETOB W/WIM BBIMOJHEHUSA 3a/laHUil  3asBIIEHHBIM
WHIWKATOPaM B paMKaxX MEpPONPUATHN TEKYIIEro KOHTPOJS W IMPOMEKYTOYHOW aTTeCTaIluu
(9K3ameHa).

7.2. lkaja 4 KpUTepPUH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHHUs
dopma IPOMEKYTOUHOM aTTeCTallMK: SK3aMEH.



[IpomexxyTounasi arrectanus oOydarommxcss B (¢GopMe SK3aMEeHa MPOBOJUTCA 10
pe3ysbTaTaM BBIIIOJHEHUS BCEX BHJOB Y4eOHOH paboTHI, MPEAyCMOTPEHHBIX YYEOHBIM IIAHOM
[0 JaHHOW JMCLUIUIMHE, IPH OTOM YYUTBIBAIOTCA PE3YJAbTaThl TEKYILErO KOHTPOJIA
yCIeBaeéMOCTH B TeueHHe cemecTpa. OIGHKAa CTENEHM JOCTHXKEHUS OO0ydaroluMHcs
IUITAHUPYEMBIX pe3yJbTaToOB 00y4EHUs MO AUCLHUIUIMHE IPOBOIUTCA MpenoJaBaTeieM, BeIyLIM
3aHATUSA 110 JUCLUINIMHE METOJOM JKCIEepTHOM oueHku. [lo wrToraM mnpoMexyTOYHOMH
aTTecTallid 10  JUCLHUIUIMHE  BBICTABIAETCS  OLEHKA  «OTIMYHO»,  «XOPOLIO»,
«YZOBJIETBOPUTEIILHO» UJIU «HEYIOBIETBOPUTEIBLHOM.

HIxaJia oneHNBaHUA Onucanue

BrimonHens! Bce BUIBI y4eOHOH pabOTHI, MPeTyCMOTPEHHbBIE Y4eOHBIM
minaHoM. CTyleHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUH,
HaBBIKOB IPHUBEICHHBIM B TaOMMIIAX IIOKa3aTeled, OmepupyeT
MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMU, HaBbIKAMU, MPUMEHSET UX B
CUTyalUsIX IOBBIIIEHHONW clokHOCTH. Ilpu 3ToM Moryr ObITh
JIOTYIIIEHbl HEe3HAUUTEIbHBIE OIIMOKU, HETOYHOCTH, 3aTPYAHEHHUS MPHU
AHAJIMTUYECKUX OIlepalnsax, NEPeHOCEe 3HAHWHW W YMEHUN Ha HOBBIE,
HECTaHJIapTHBIE CUTYaIUU.

OTiIn4HO

BrimonHeHs! Bce BHIBI Y9€OHOH pabOTHI, MPEIyCMOTPEHHBIE yIeOHBIM
wiaHoM.  CTygeHT  AEMOHCTPHpPYeT  HENOJHOE,  IPaBHIbHOE
Xopomio COOTBETCTBUE 3HAHW, YMEHHUI, HaBBHIKOB NPUBEICHHBIM B TaOIMUIIAX
nmokaszareneif, Jubo eciu Tpud OTOM ObUIM  JOMyHIeHbl 2-3
HECYIIIECTBEHHbIE OLIHOKH.

BeinonHeHsl Bce BUIbI yueOHOM paboOThI, MPelyCMOTPEHHbIE Y4eOHBIM
mw1aHoM. CTyIEeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHMUN, B KOTOPOM
OCBEIlIEHAa OCHOBHAs!, Han0oJiee BakHasl 4acTh MaTepHasa, HO MPH 3TOM
JIOTyIII€HA OJTHA 3HAYMTEIbHAs OLINOKA UM HETOYHOCTb.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

He BbimosHeH oauH wim  Oosnee BHJIOB  y4ueOHOH  paboThI,
NPEIYCMOTPEHHBIX y4eOHbIM IulaHOM. CTyIeHT JeMOHCTPHUpYET
HETIOJTHOE COOTBETCTBHE 3HAHWW, YMEHHU, HAaBBIKOB IMPHUBEJCHHBIM B
TaOJIMIIaX  ToOKa3aTeJel, [JONMyCKaloTCsd 3HAuUTeNbHbIE  OIIMOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHW, YMEHHWH, HAaBBIKOB 110 PAIY
MoKa3aTesiei, CTY/eHT MCIBITHIBAET 3HAUMTENbHbIC 3aTPyJHEHUS HpU
OTIEPUPOBAHUHU 3HAHHUSAMH M YMEHHUSMHU TIPH WX IEPEHOCE Ha HOBBIC
CHUTYaIIH.

HeynosnerBopurensHo

7.3. OueHOYHBIE CPeACTBA

3aganus B oTKpbITON hopme

1. CoBpeMmeHHOE COCTOSSHME€ U TEPCIEKTUBBI PAa3BUTHUA OHMOTEXHOJOTUH MHUKPOOHBIX
HOJIMMEPOB.

2. OcobeHHoCTH OMOTEXHONOTMH MHKpPOOHBIX 3K30IOJMCAXapUIOB: IPEUMYIIECTBA
MUKpPOOHOJIOTMYECKOTO CUHTE3A.

3. Pa3BuTHe TeHHOW MHXEHEpPUM s KOHCTPYMPOBAHHS IITAMMOB-IIPOAYLIEHTOB IS
pa3BUTHS OMOTEXHOJIOTHH OnonoiauMepoB B PO.
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OCHOBHBIC KOMIIOHEHTbI OMOTEXHOJOTHYECKOH CHCTEMBI IJId TTIOJIYYCHU A MI/IKpO6HLIX

OMOTIOIMMEPOB.

MeTo/1bl OUUCTKH OHOITOIUMEPOB OT KJIETOK M OCTaTKOB CPEIbI.

[lonsitue  OuomerpamupyemMocTb,  OMOCOBMECTHMOCTH U OHMOpPE30pOHpPyeMOCTh
OHMOITOJINMEPOB.

I'oMononumepHbIe MEKPOOHBIE TIoucaxapuabl. [IpuHIHITBI KiTaccuuKamn MUKPOOHBIX
HK30MO0JIMCAXapUI0B.
[Tonucaxapupl 1eKCTpaHbl: CTpOeHKE, CBOKCTBA. [IpOayIIEHThI IE€KCTPAHOB: HCTOYHUKHI
BbiienieHUsl. CKpUHUHT TPOAYKTHUBHBIX IITAMMOB.
YcnoBus OnocuHTe3a IeKcTpaHoB. [IutaTenbHbie CyOCTpaThl IS KyJIbTHBHPOBAHUSI.
MeaunuHckue rnpenapaTsl Ha OCHOBE JIEKCTPAHOB.

I'oMononuMepHBIi oucaxapua OakTepuaibHas EJUTI0I03a.

Oco0eHHOCTH CTPOCHHSI OAKTEPHATBLHOW IEJUTIONO03BI: OTIUYUS OT PACTUTEIBHON
LEJUTIOJIO3BL.

[IponyneHTsl  OaKTepUATBLHOW — IEIUTFOJIO3bI: WCTOYHUKH  BBIJICIICHUS, CKPUHHHT
MPOAYKTUBHBIX IITAMMOB.

[MocTcuaTeTnUeckas Mmoaudukanus 6akTepHaIbHOMN EUTI0I036], CO3/IaHNe KOMITO3UTOB.
Hanpapnenust ucnonab3oBaHusi 6akTepruaibHON IEIITIOI03bI.

[Tytu noBeiieHUs 3PPEKTUBHOCTH OMOTEXHOJIOTHUYECKUX POU3BOICTB OaKTepHaAIbHOM
LEJUTEOJIO3BL.

I'erepononumepHbie monucaxapuabl: kcanTaH. OCOOCHHOCTH  CTPOEHHS KCaHTaHa.
CrpoeHue KcaHTaHa: MOHOMEPHI, BXOJIAIIUE B COCTAB.

[IpomblieHHOE MPOU3BOACTBO KCaHTaHa. MeTObl OYUCTKU KCaHTaHa OT KIIETOK.
[Tonck HOBBIX MPOAYIEHTOB, CKPUHUHT MPOAYKTUBHBIX IITAMMOB. Y CIOBHUS OMOCHHTE3a
KCAaHTAaHOB PA3NIUYHON CTPYKTYPBHIL.

lereponionumepHble  monucaxapuabl:  OakTepuanbHbie  anbruHatel.  CTpoeHue
OaKkTepualbHBIX aJbI'MHATOB M WX HATPUEBBIX, KAaJTUEBBIX M KaIbIMEBBIX COJICH
AJIbTMHOBOW KUCJIOTHI.

AnpruHaTel BoJOpocied W mpokapuor. OO0nacTu NpUMEHEHHS OaKTepuaIbHBIX
AIIbTMHATOB

OcCHOBHBIE  TIPOJYIEHTHI  OaKTEpUATBbHBIX  QJIBTMHATOB.  YCIOBUA  OWOCHHTE3a
OaKkTepuanbHBIX aTbIMHATOB. [IpOMBITIIIEHHOE TPOU3BOJICTBO aTbIMHATOB.
['eTepononmepHbie MoMMCcCaXxapubl: THATYPOHOBASI KUCIOTa. VICTOUHUKY THamypOHOBOM
KHUCTIOTHI B IPUPOJIE: B )KUBOTHBIX TKAHSIX U CHHTE3UPYEMbIe OAKTEPUSIMHU.

OCHOBHBIE MPOAYIEHTHI THATYPOHOBOM KUCIIOTHI.

[IpoMbIIIeHHOE  MPOM3BOACTBO THATYPOHOBOW KHCIOTBHL. YCIOBHS OHMOCHHTE3a
OaxkTepuanbHON THATyPOHOBOM KUCIIOTHI.

Ob6nacTu npuMeHeHHs OaKTePUATbHBIX THATYPOHOBOW KUCIOTHI.

[Tpupona nmonuokcuankanoatoB (IIOA) — 6uononTuMepoB OKCHUIPOU3BOAHBIX KUPHBIX
KHCJIOT.

buoxuMuueckne  TyTM  CcHUHTE3a  MOJMOKCAHOATOB.  OCHOBHBIE  TPOIYIIECHTHI
MOJIMOKCUAIKAHOATOB, CKPUHUHT HOBBIX TPOAYKTUBHBIX IITAMMOB.

buonerpaanpyemMocTs  MMOJIMAIKaHOATOB. ['eneTnueckue MexaHM3Mbl OHMOCHHTE3a
BHYTPUKJIETOUYHBIX ITI0JIUMEPOB ITOJIUAIKAHOATOB.
MHOrOKOMIIOHEHTHBIE MTOJINOKCUAIKAHOATBI: YCIIOBHS OnocuHTEe3a

MHOI'OKOMITIOHCHTHBIX ITOJIMAJIKaHOATOB. I[I/IBJICI(TpI/I‘-ICCKaH IMPOHUTTACMOCTDb I1IOA.
HaHpaBJ'ICHI/IS[ HCITIOJIB30BaHMSA ITOJIMAJIKAHOATOB B MCIHUIIMHE.

TecToBbIe BONPOCHI 10 AUCHHUITIHHE
Bonpoc 1. [Ipu nonyuyeHrr 6MONOIMMEPOB NPOAYLEHTH! (PYHKINUU BHIIOTHIIOT (DYHKIIMH:

A) pe3epBHBIX BEILECTB
b) yuacTByI0T B (hepMEHTATUBHBIX MPOLIECCAX



B) ancopOenTa MeTabOIUTOB MPOIYIIEHTA B MIPOLIECCE )KU3HEACATEILHOCTH
') marepuana aas IMMOOUIIM3AIMU KIETOK MPOTYIIEHTA.

Bonpoc 2. Beigenute QyHKIHH OHONOIMMEPOB, KOTOPHIE OHU BBIOJIHSIOT JJIs1 IPOIyLIEHTa
A) ABIAIOTCS SHEPreTUYECKMMHU BEIIECTBAMHU Ul KJIETOK IPOAYLIEHTa
B) BEINONHSIOT 32U THYIO (DYHKIHIO OT BHEIIHUX (DPAaKTOPOB
B) ancopOenTa 1)1 HCTOUHUKOB NMUTaHUS IPOAYLIEHTA B IPOLIECCE JKUZHEAEATEIbHOCTU
I') saBnsiroTCss METAabOJIUTAMH.

Bonpoc 3. Ykaxute, Kakue OMOMOIMMEpPbI TPUMEHSIOT B 0aphePHBIX TEXHOJIOTUAX IS
3aI10JIHEHUS IOCTOIEPALMOHHBIX M1OJIOCTEH:

A) ruaypoHOBYIO KUCIIOTY

b) mommmakTuas!

B) npenapatel Ha OCHOBE KoJljlareHa

I') nonurnukonusl

J1) MOIUTUAPOKCHATIKAHOATHI.

Bonpoc 4. Beinenure 6uononuMepbl, KOTOPHIE MOJIYYalOT € IOMOIIBI0 OMOTEXHOJIOTHI:
A) rHanypoHOBYIO KUCIOTY
b) monunakTuasi
B) npenapatbl Ha OCHOBE KoJIJIareHa
I') monurnukomus!
J1) TOJIMTUAPOKCHAIKAHOATHI.

Bonpoc 5. YkaxxuTe yciaoBHs, B KOTOPBIX TPOUCXOAUT OMOCHHTE3 OMOIIOJIMMEPOB Y
IIPOAYLICHTOB:
A) CHHTE3HUPYIOTCS TPOIYIICHTOM B (pa3y aganrtanuu
b) cuntesupyrorcs B gasy norapupMuyeckoro CHHXpOHHOIO pocTa
B) cunre3upyroTcs B cieiupu4ecKuX yCIoBHUIX HECOATaHCHUPOBAHHOIO pOCTa
IIPOAYLICHTOB
I') cunTe3upyroTcs B pazy OTMUpaHUS
Bonpoc 6. YkaxxuTe OCHOBHBIE LI€JIH MTOTyYeHHs OHOTIOIUMEPOB;
A) y10BIETBOpPEHUE MOTPEOHOCTH PEKOHCTPYKTUBHON MEIUIIMHBI B YHKIIMOHAIBHBIX
MaTepHasax U CO3/laHue MaTepUaJIOB I TEPANIUN U XUPYPTUU
B) co3nanne HOBBIX HAHOMATEPHUAIIOB JIJIs1 DHEPTETUKU
B) co3nanne ynakoBOYHBIX MaTepHasIoB /s MUIIEBBIX MPOYKTOB
I') co3nanne HOBBIX NMUIIEBBIX MPOAYKTOB

Bonpoc 7. Vkaxute, kakue TpeOOBaHHUS JODKHBI OBITh BBINOJHEHBI, NMPU HMIUIAHTALUN
TKaHEUMH)KEHEPHOU KOHCTPYKIUH C UCTIOIb30BAHUEM OHOIIOIMMEPOB:

A) bropa3pymaeMocTs OJIMMEPOB

b) buonerpagupyemocts

B) buope3opOupyemocTtsb

I') BuoctoikocTsb.

Bonpoc 8. Ykaxure onpenenenue «buoaerpaiupyeMocTb
A) cIOCOOHOCTH pa3pyIIaThCS MO ICHCTBHEM PA3IMUHBIX OMOJIOTHYECKUX (PaKTOPOB
B) crioco6HOCT UMUTHPOBATH CBOMCTBA OMOJIOTHUECKUX CTPYKTYp B pa3pyiiatbes 0e3
yuacTusi GEpMEHTOB YeJI0BEKa BHE M BHYTPU OpraHU3Ma
B) cnocoO6HOCT, UIMHTHPOBATH CBONCTBA OMOJIOTMYECKUX CTPYKTYp U pa3pylIaThCs B
OpraHu3Me T0J1 IeHCTBUEM (EPMEHTOB YeIOBEKa
') ctocoOHOCTH COXPaHATHCS B OpraHU3Me HEOTPAaHUYEHHOE BpeMsI.



Bonpoc 9. YkaxuTte onpenenenue «bruope3opoupyemMocTb»
A) criocOOHOCTh  pa3pyNIaThCs MO ISHCTBUEM Pa3IMUHBIX OMOJOTHUECKUX (PaKTOPOB
B) cnoco6HOCTE UMUTHPOBATH CBOMCTBA OMOIOTHYECKHUX CTPYKTYp M pa3pyliarbes 0e3
ydacTtus (hepMEHTOB YeJIOBEKa BHE M BHYTPH OpraHu3Ma
B) criocoOHOCTh UMHTHPOBATH CBOMCTBAa OMOJIOTHYECKUX CTPYKTYp W pa3pylIaThCs B
OpraHu3Me TOJ IeicTBUEM (EPMEHTOB YEIOBEKA
') ctocoOHOCTH COXpaHATHCS B OpraHU3Me HEOTPAaHUUYEHHOE BPEMSL.

Bonpoc 10. Ykaxure onpenenenue «buopaspymaemMocTs
A) crIOCOOHOCTh  Pa3pyIATHCS MO JSHCTBUEM Pa3IMYHBIX OMOJOTHYECKHX (haKTOPOB
B) cnoco6HOCTE UMUTHPOBATH CBOMCTBA OMOIOTHYECKHUX CTPYKTYp M pa3pyiiatbes 0e3
yuyacTus (hepMEHTOB YeJIOBEKa BHE M BHYTPH OpraHu3Ma
B) crmocoOHOCTh UMHTHPOBATH CBOMCTBA OMOJIOTHYECKUX CTPYKTYp U pa3pyliaThcs B
OpraHu3Me MoJ AeiicTBUEM (PEepMEHTOB YEIOBEKa
') ctocoOHOCTH COXPAHATHCS B OPraHU3Me HEOTPaHUUYEHHOE BPEMSI.

Bonpocll. Beigenure npoaynentoB B-nmoianokcuOyrupara:
A) Leuconostac mesenteroides
B) Alcaligenes eutrophus
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
JT) Azotobacter chroococcum.

Bomnpocl2. Ykaxurte npoaylieHTa JeKCTpaHa:
A) Leuconostac mesenteroides
b) Alcaligenes eutrophus
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
JT) Azotobacter chroococcum.

Bonpoc 13. YkaxuTe npoayneHTa 6akTepualbHON 1eJUTI0NI03bI:
A) Leuconostac mesenteroides
b) Alcaligenes eutrophus
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
J1) Azotobacter chroococcum.

Bonpoc 14. Ykaxurte npoaylieHTa KCaHTaHa:
A) Leuconostac mesenteroides
B) Xanthomonas campestris
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
1) Azotobacter chroococcum.

Bonpoc 15. YkaxxuTe npoayLeHT aJbruHaTa
A) Leuconostac mesenteroides
B) Xanthomonas campestris
B) Ralstonia eutropha
I') Paenibacillus ehimensis
J1) Azotobacter chroococcum



Bonpoc 16. YkaxxuTe MpoayleHT JieBaHa
A) Leuconostac mesenteroides
b) Xanthomonas campestris
B) Ralstonia eutropha
I') Paenibacillus ehimensis
) Azotobacter vinela

Bompoc 17. [IlpumenutensHO K  OuOpe3opOMpyeMbIM  OHOMAaTepualiaM  OMPEICIISIOT
«I1aCCHUBHYI0» OMOCOBMECTUMOCTD:

A)  CONpOBOXKIAIOIIYIOCS BBIIEICHUEM HIPOAYKTOB AECTPYKLMM U3 OpraHu3Ma u

HaHECEHHs €My HECYIIECTBEHHOT'O Bpe/ia

B) compoBokIaronIyrocss BBIIEICHUEM MPOAYKTOB AECTPYKIMH M3 OpraHu3ma 0e3

HaHECEHHs eMy Bpela

B) npoaykThl 1ecTpyKLKUK BOBJIEKAIOTCS B METa0OJINYECKUE IIUKIIBI KIIETOK

I') npoayKThI JECTPYKIMN YaCTHYHO BOBJIEKAIOTCS B METa0OINYECKHE IIUKIIBI KIJIETOK.
Bonpoc 18. [IpumenuTensHo kK 6uope3opoupyeMbiM OromaTepuanam ONpeaessioT «aKTUBHYIO»
OMOCOBMECTHUMOCTb:

A)  CONPOBOXKAAIOIIYIOCS BBIIECICHUEM NPOAYKTOB AECCTPYKIMH W3 OpraHu3Ma u

HaHECEHHs €My HECYIIIECTBEHHOTO Bpe/ia

b) compoBoxaroniytocsi BBIJEIEHUEM IPOAYKTOB JECTPYKLUMU M3 OpraHuzMa 0e3

HaHECEHHs eMy Bpea

B) npoaykThl 1ecTpyKLHK BOBJIEKAIOTCS B META00JINYECKUE LIMKIIBI KIIETOK

I') npoAyKThI IECTPYKLUN YACTUYHO BOBJICKAIOTCS B META0OJIMYECKHE [IUKITBI KIETOK.

Bomnpoc 19. YkaxuTte, Kakue 0JIMrocaxapHsl MOJIy4atoT pepMEeHTaTUBHBIM KaTaIH30M:
A) xuto3aH
B) ¢pykroomurocaxapusl,
B) n3oManbTOOIMIOCaXaPUIBL,
I') monmmakTuab!
J1) IMKIIOAEKCTPHHBI

Bonpoc 20. buonoiauMep HHYIMH ¢ XUMHUUYECKOW TOUKH 3p€HHsI OTHOCUTCS K IpyIIe
COEIMHEHUH, IMEHYEMOM:
A) rmoKaHaMH, B MaKpOMOJIEKYJIax KOTOPOTO MOHOMEPHI TJTFOKO3bl COEAMHSAIOTCS 3
(1—4)-rIUKO3UIHBIMU CBSI3IMU
B) ¢pykranamu, B MaKpoMoJIeKyIax KOTOPOTO MOHOMEPH! (PYKTO3bI COETUHSIOTCS [3
(2—1)-rIMKO3UIHBIMU CBSI3IMU
B) raiakranamu, B MakpoMoJIeKyJiax KOTOPOro MOHOMeEpHI coequHstoTes B (1—3)-
TJIMKO3UIHBIMH CBSI3IMU

Bonpoc 21. buononanMep XUTO3aH ¢ XUMUYECKON TOYKU 3PEHUSI OTHOCUTCS K TPYIITE
COCIMHEHUHN, UMEHYEMOM:
A) riroKkaHaMu, B MaKpOMOJIEKYJIaX KOTOPOTO MOHOMEPHI IIFOKO3bI COeTUHAIOTCS [3
(1—>4)-TTIUKO3UHBIMU CBSI3SIMU
b) dpykranamu, B MakpoMoJieKyJiax KOTOPOI0 MOHOMEPHI (PPYKTO3bI COETUHSAIOTCA [3
(2—1)-TIUKO3UAHBIMU CBSI3SIMU
B) ranaktanamu, B MaKpoMoJIeKyax KOTOpOro MOHOMepHI coequnstores B (1—3)-
IJINKO3UIHBIMH CBSI3IMHU.

Bonpoc 22. YxaxuTte mpupoIHbIC ¥ TeHHO-WH)XEHEPHBIE IITaMMBI-TIPO/TyIIEHTHI THATYPOHOBOI
KHCJIOTBI
A) Leuconostac mesenteroides



b) Xanthomonas campestris
B) Streptococcus equi

I') Paenibacillus ehimensis
) Bacillus subtilis

Bonpoc 23. YkaxxuTe npu3Haku, OTHOCSIIHNECS K TaJaKTOOIUTrOcaxapuiam:
A) cocrost u3 3-8 octaTkoB (-rajlakTo3bl U OCTaTKa d-TJIFOKO3bI
b) cocrosiT u3 Gosee 8 ocrarkoB d-raakTo3sl U octaTka d-TIFOKO3bI
B) xopo11o BogopacTBOprMbIe KapOOTrupaThl
I') TpynHO pacTBOpHMBIE KapOOTHIPATHI
J1) He yCTOWYMBBI K BO3/ICHCTBUIO BHICOKUX TEMIIEpATyp U HU3KUM ypoBHsM pH, kak B
IpolLecce MPOU3BOACTBA, TaK U MPHU MOCIEAYIOIIEM XPaHEHUH TOTOBOTO MPOIYKTa
E) ycToiuuBbI K BO3JICUCTBUIO BEICOKMX TEMIIEPATYP U HU3KUM YpOBHsIM pH, Kak B
IpolLiecce MPOU3BOACTBA, TaK U MPHU MOCIEAYIOIIEM XPaHEHUH TOTOBOTO MPOIYKTa

Bonpoc 24. bruonomuMepbl ralakTOOJIMTOCaXapH Il UMEIOT OOJIBIINE IIEPCIICKTUBEI B
pa3palboTKe MUILEBbIX MPOAYKTOB () YHKIIMOHAILHOTO Ha3HAUYEHUS TOTOMY YTO:

A) SBIIFIOTCS IJIOXO MEPEBaPUBAEMBIMH OJIUTOCAXapHIaMU

B) UMeroT BRICOKYIO DHEPTeTUIECKYIO IICHHOCTH (Ooiee 2,0 Kkam\r)

B) UMEIOT HU3KYIO YHEPreTUYECKYIO IIeHHOCTH (1,8 KKam\r)

I') 0611a1at0T HU3KKUM TIIMKEMHYECKHM HHAEKCOM (0K010 27%).

Bonpoc 25. Beienure criocoOb! He HCIIOIB3YIOT VISl TPOMBIIIIIICHHOTO MOTYYCSHHUS
raJaKTOOJINTOCAXAPHUIOB:
A) XuMHYECKHUI CHHTE3, OCHOBAHHBIN HA HCII0JIb30BAaHUU PEAKLIUU
TPAHCTIIMKO3WINPOBAHHSI MUHEPAIbHBIMU KUCIIOTAMU
b) MukpoOuosnoruueckas TpancopMaius ¢ UCHOIb30BAHUEM KYJIBTYP KIETOK
MHUKPOOPIaHU3MOB, 00J1a/IaI0IINX BBICOKON TPaHCTIIMKO3WINPYIOIIEH aKTUBHOCTBIO
B) MUKpOOHOIOTHUECKUIT CHHTE3 C HCIOIB30BAHNUEM MTPOAYLIEHTOB, CHHTE3UPYIOIIUX
raJlaKTOOJIMTOCaxapu/ bl
I') ®epMeHTaTHBHOE TPAHCTIMKO3UIMPOBAHNE (PEPMEHTOM T'aTaKTO3H1a30M.

BOl'lpOC 26. HonyquI/Ie TaJIAaKTOOJIUTOCaAXapruaA0B IPOBOJAAT C UCIIOJIb30BAHUEM (I)epMeHTOB
TpPaHCTANAKTO3WIMPOBAHA — [-TajakTo3uaa3 OakTepuil BUAOB:

A) Bacillus circulans

b) Lactobacillus lactis

B) Bifidobacterium infantis

I') Escherichia coli

Bonpoc 27. [TonydeHne ranakToOIUrocaxapuaoB MPOBOIAT C UCTIONB30BaHUEM (DEPMEHTOB
TPAHCTAJIAKTO3UIIMPOBAHA — B-FaHaKTOSI/II[EB MHUICITUAIIBHBIX U APOKIKECBBIX FpI/I6OB BUOB:
A) Bullerasingularis
B) Aspergillus niger
B) Kluyveromyces marxianus
I') Kluyveromyces lactis

Bonpoc 28. B xauectBe cyOcTpata 1y 6buoTexHosorus rajgaktoonurocaxapuaos (I'OC)
UCTIONTB3YETCSI MOJIOYHASI CBIBOPOTKA, IIOTOMY YTO B €€ COCTaB BXOJIHT:



A) caxaposa

b) 6enmok kazenH
B) nakro3a

I') manibTO32

J1) rroko3a

Bonpoc 29. IIpoayiieHT ruanypoHOBOM KHCIOTEI Streptococcus equi oopasyer ruaaypoHOBYIO
KHUCIIOTY:

A) B KyJIbTYpaJIbHOM YKHJKOCTH

b) HakannmuBaeT BHYTpH KICTKU

B) o6pasyer B Buje MIICHKH

I') popmupyer B kancyre.

Bonpoc 30. buononumep ruanypoHOBOIH KUCIOTHI HOCTPOEH U3 MOBTOPSIOMIUXCS (PparMeHTOB:
A) ) D-rimokypoHoBoit kucinoTsl 1 N-aretuin-Ditoko3oamuHa, coeinHeHHbIX $-(1-4)
TJIMKO3UTHOM CBSI3BIO
B) D-ritoxyponoBoii kucinotel u N-anetuin-D-rimroko3oamuna, coequHeHHbIX B-(1-3)
TJIMKO3UTHOM CBSI3BIO
B) ) D-rimokyponoBoii kucinotsl U N-ametuinD-riiroko30aMuHa, COeAnHEHHBIX B-(1-3)
JIMKO3UIHOMN CBS3bIO
I') A) D-mannypoHOBO# kucinoThl U N-aretuii-Dittokozoamuna, coequHeHHbIX $-(1-4)
JIMKO3UIHOM CBS3bIO

K104 K TeCTOBBIM 3aJaHUSIM:

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
OtBer A, B, |B,B |[A, 1 |AJ1 |B A A, b, | B B A
r B
Ne Bompoca 11 12 13 14 15 16 17 18 19 20
OtBer b,B A r b r rLa |b B b, B, | b
A
Ne Bonpoca 21 22 23 24 25 26 27 28 29 30
OtBer A B A, b, |A,B |B A, B, |A B, |B r b
E I r




