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I. OPTAHU3ALIMOHHO-METOJUYECKUI PA3JIEJI

Heas wu3yyeHHusi JMCHUILVIMHBI:(QOpMHUpOBaHHE y OyAyIIMX CIEIUATUCTOB HEOOXOAMMBIX
TEOPETUYECKMX 3HAHUH 00 HCIIOJIb30BAHUM OMOTEXHOJIOTMUYECKHUX IPOLIECCOB B TEXHHUKE H
IPOMBIIIICHHOM —TPOM3BOJACTBE (PEPMEHTOB, MHUIIEBOro Oenka, TOJIMCAXapUa0B, TIMKO3UJOB,
AMUHOKHCIIOT, MUIIEBBIX KUCIOT, BUTAMUHOB M JAPYTUX OMOJOrMYECKH aKTUBHBIX BEIIECTB Pa3jIMuyHOTO

(YHKIMOHATBHOTO HA3HAYCHHUS.

33[[3‘11/[ U3YyYCHUA TUCHUIIJINHBI:

- U3YYCHHUE MHKPOOPraHU3MOB, UX IIPUMCEHCHHUE B CCJIIBCKOM XO3SICTBE U B nepepa6aTblBanmeI71

MMPOMBIIIJICHHOCTH,

- HpI/IO6peTeHI/Ie IMPAKTUYCCKUX HABBIKOB B OpraHu3aluu nepepa6aTLIBanmHX IMPpOU3BOJICTB C

IMPUMCHCHUCM 6I/IOT€XHOJIOFI/II/I;

- 3HaHUC OCHOB CO3JaHHA FGHHOMO,HI/I(I)I/IL[I/IPOBB.HHHX HCTOYHHKOB ITHIIIH.

Mecto aucuuniauabl B crpykrype OIIOIL: nucuumimnHayactu, GopMUpYyeMON Y4aCTHUKAMH

o0Opa3oBaTeNnbHBIX OTHOIICHUH OJToKa b1.

HJIaHI/IpyeMbIe pe3y.111>TaT1>106yqe}mﬂ o JTMCUMIIJIMHE:

ILl1anupyemsle
NuankaTopsbl 10CTHXKEHUS
Koa xkommereHumnu pe3yabTaThl 00y4eHHs 10
KOMIIeTCHIIUH
AUCHHUILINHE
INKC-1 3HaTh: 3HaTh:

TEXHOJIOTUH I10 POU3BO/ICTBY, XPAaHEHHUIO
1 nepepaboTKe III0A0B U OBOLIEH
TEXHOJIOTUH I10 POU3BO/ICTBY, XPAaHEHHUIO
u nepepaboTKe TPOAYKIIUU
pacTeHUeBOICTBA

TEXHOJIOTUH IO IMPOU3BOACTBY, XPAHCHUIO
U riepepaboTKe MPOTyKIIMU
KHUBOTHOBOACTBA

TEXHOJIOTUH T10
IIPOU3BOJACTBY, XPAHCHUIO U
nepepadoTKe III0/I0B U
OBOILIEH

TEXHOJIOTUH T10
IIPOU3BOJACTBY, XPAHEHUIO

¥ repepaboTKe MPOTyKINU
pacTeHUEBO/ICTBA
TEXHOJIOTUH T10
MPOU3BOJCTBY, XPAHEHHIO

U 1epepadoTKe MPOAYKIHN
’KHMBOTHOBOJICTBA

YMeTs:

peaJ'H/ISOBI)IBaTB TCXHOJIOTUHA I10
MIPOU3BOJICTBY, XpaHEHHUIO U MepepadoTKe
TJIOJIOB M OBOIIEH

pealn30BhIBATh TEXHOJIOTUN
MIPOU3BOJICTBY, XPAaHEHUIO U MEepepadoOTKe
MPOAYKIIMHA PACTEHUEBOJICTBA
peaJ'H/ISOBI)IBaTB TCXHOJIOTUHA 110
IIPOU3BOACTBY, XPAHEHHUIO U
nepepaboTKe MPOTYKITHH
JKNBOTHOBOJICTBA

YMeTs:

PECAIN30BBIBATE TEXHOJOTUN
10 MPOU3BOJICTBY,
XpaHEHUIO U TIepepadoTKe
IUIOZOB U OBOLIEH
PECATN30BBIBATE TEXHOJOTUN
MIPOU3BOJICTBY, XPaHEHUIO U
nepepaboTKe MPOIYKIIMH
pPacTeHHEBOICTBA
pean30BbIBATh TEXHOJIOTUU
110 IPOU3BOJACTBY,
XpaHEHHUIO | mepepadboTke
MPOAYKIUHA
YKUBOTHOBOJICTBA




Bnaners:

crocobaMu peanu3anuy TEXHOJIOTHH 10
MIPOU3BOJICTBY, XPAHCHUIO H MepepadoTKe
IUIOZOB U OBOLIEH

crioco0amMu peaau3alii TEXHOJIOTUH T10
MIPOU3BOJICTBY, XPAHCHHUIO M MepepadoTKe
MPOAYKIIUH PACTEHUEBOJICTBA

crocobaMu peanu3alnnuy TEXHOJIOTHH T10
MIPOU3BOJICTBY, XPAHCHUIO H MepepadoTKe
MIpOAYKIIMU )KUBOTHOBOJACTBA

Bnaners:

crocobaMu peanu3anuu
TEXHOJIOTHH T10
IIPOU3BOACTBY, XPAHCHUIO U
nepepadoTKe TUIO/IOB U
OBOLIEH

crioco0amMu peau3aiuu
TEXHOJIOTHUH I10
IPOM3BOJICTBY, XPAHCHUIO U
nepepaboTKe MPOYKIHH
pacTeHUeBOICTBA
criocobaMu peanu3anuu
TEXHOJIOTHH T10
IIPOU3BOJICTBY, XPAHCHUIO U
nepepadoTKe MPOTyKIIUU
JKNUBOTHOBO/ACTBA

II. COAEP’)KAHUE U OB BEM JUCHUIIJIMHBI
€ YKa3aHHeM KOJIMYecTBA YacOB, BbIIeJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢
npenojasareJieM (110 BUIAM Y4eOHbIX 3aHATHI) H HA CAMOCTOSATEJIbHYI0 padoTy

Ounas ¢popma o0yueHust

Ne 'HaumeHOBaHHe TeM U pa3/ie/ioB Bcero |AyauTopHble 3aHATHS Camocrt.
n/u adora
/ JIK n3 JIB pado

Pasznen 1. 144 32 32 80
BuorexHo/sioruyeckue npouecchbl B
NHUIIEeBOH MPOMBINLIEHHOCTH

1. |Tema 1. 22 5 5 12
OcHOBHBIE  OHOJIOTMYECKHE  OOBEKTHI
OMOTEXHOJIOTHH. Ocobennoctu
OMOTEXHOJIOTHYECKOTO npoiiecca.
[TpuHIIUTIBI OMOTEXHOIOTUH

2. |Tema 2. 24 5 5 14
[Ton6op ¢dopM MHUKPOOPraHU3MOB C
3aJaHHBIMH CBOMCTBAMHU.

3. |Tema 3. CnocoObl KyIbTUBUpPOBaHUA 26 6 6 14
MHUKPOOPTaHU3MOB. CucreMbl
KYJIbTUBUPOBAHUS  MHKPOOPTAHU3MOB.
Mertonsl, HCIIOJIb3yeMbIe B
OMOTEXHOJIOTHYECKOM TIPOU3BOJICTBE.

4. |Tema 4. OxpaHa okpyxarouieit cpeasl Ha| 20 4 4 12
MPEANPUITHIX MUKPOOHOJIOTHIECKOM
MPOMBILIEHHOCTH.

5. |Tema 5. [IpousBoacTBO ul 26 6 6 14
MIPOMBIIIICHHOE HUCIIOIb30BaHUE
dbepmMeHTOB




Tema 6. buorexHosorusa npous3BOJCTBA
HpOI[yKTOB IIMTAHHUA U HAIIUTKOB.

26

14

3auer

Hroro 3a 7 cemecTp

144

32

32

80

Pazpmea 2.
OCHOBBI T€HHOH U KJIETOYHOM
HHKEeHEePUH

134,7

20

40

74,7

Tema 7. I'eHHas nHXeHepus: OAKTEPHIA,
BBICUIMX PAaCTeHUH U 00JacTu ee
IIPUMEHEHUS

40,7

10

24,7

Tema 8. OGnactu npuMeHeHUs
TPAHCTCHHBIX PACTCHUI U )KUBOTHBIX.

45

12

26

Tema 9. IlepcnekTUBBI U OTPAHUYCHHUS B
WCIIOJIb30BAaHUM TPAHCTEHHBIX PACTCHUM.

49

18

24

KonTpons

9

DK3aMeH

0,3

Hroro 3a 8 cemecTp

144

20

40

74,7

HUTOrO:

288

52

72

154,7

OuHo-3a0uHasi popma oOyueHust

/1

HanmeHoBaHue TeM U pa3aciioB Bcero

AyIHMTOPHBIC 3AaHATHS

JIK

113

Jb

Camocr.
pabota

Pa3zpmea 1.
BuorexHo/sioruvyeckue npouecchbl B
NHUIIEeBOH MPOMBINLIEHHOCTH

144

132

Tema 1.

OcHOBHBEIE OHMOJIOTHYECKHE OOBEKTHI
OHMOTEXHOJIOTHH. OcobenHocTn
OHMOTEXHOIOTHYECKOTO mporecca.
[TpuHIHITEI OMOTEXHOJIOTUN

24

22

Tema 2.
[TonGop ¢opM MHUKPOOPraHU3MOB C
3aJJaHHBIMH CBOMCTBaMHU.

24

22

Tema 3. CnocoObl KyJIbTHUBHPOBAHUS
MHUKPOOPTaHNU3MOB. Cucremsl
KYJIbTUBHPOBAHUSI MUKPOOPTaHU3MOB.
Mertonpl, UCIIOJIb3YEMBIE B
OMOTEXHOJIOIrMYECKOM IIPOU3BOJICTBE.

24

22

Tema 4.0xpaHa OKpyKaroumen cpeasbl
Ha HNpEeaIpUATHAX
MHUKPOOHOJIOTHYECKOM
MPOMBIINIJICHHOCTH.

24

22




5. |Tema 5.1Tpon3BoICTBO u 24 1 1 22
MIPOMBIIIICHHOE HCIIOJIb30BaHNE
bepmMeHTOB

6. |Tema 6.buorexHosnorus nmpousBoAcTBa 24 1 1 22
MPOJYKTOB MTUTAHUS ¥ HAITUTKOB.

3auer

Hroro 3a A cemectp 144 6 6 132

Pasznea 2. 144 6 6 122,7
OcHOBBI TreHHOH U KJIETOYHOM’
HHKeHEePUH

7. |Tema 7. I'eHHas UHXEHEpUs 44 2 2 40
OakTepui, BBICIIMX PAaCTCHUHN U
o0racTu ee mpUMeHEeHUs

8. |Tema 8. O6macTu MpuMeHEHUS 46 2 2 42
TPAHCT'€HHBIX PACTEHUH U KUBOTHBIX.

9. |Tema 9. IlepciexkTuBbl ¥ orpanuyeHust| 44,7 2 2 40,7
B HCHOJb30BAHUU  TPAHCTE€HHBIX
pacTeHuM.
DK3aMeH 0,3
KoncyabTanuu
KonTpoas 9
Hroro 3a B cemecTp 144 6 6 122,7
HUTOro: 288 12 12 254,7

3aouyHas popma 00yueHHs He peaTnu3yercs

I11. OHEHOYHBIE MATEPHAJIBI 17151 IPOBEJEHUSI ATTECTALIMM OB YYAIOINXCS
MO JUCHUIIJIMHE

Tekymmas aTTectamus mpoBoauTcs B popme Tecta, pedepara

TecToBbIC 3a1aHUA

1.Ha3Banne MUKpPOOPraHU3MOB BKJIIOYAET:
1.01HO c10BO, 03HAYaroIIEe POJAOBYIO IPUHAJIEKHOCTh
2.J1Ba cioBa, o3Havaronue: 1 - pos, 2- BUAOBOM SMUTET
3.0aH0 CJI0BO, O3HAYAOIIEE TPYIITY OJM3KUX IO CTPOCHHIO MUKPOOOB
4.]1Ba cioBa, 03HAa4YarOUIME CEMENCTBO U POJ MUKPOOPraHu3ma

2.I1o cTpoeHHIO TEHETUYECKOTO amnmapara 3y0akTepuu:
1.DykapuoTsl

2.1IpokapuoTsl

3.1meroT opopMIIEHHOE SAPO € TalJIONIHBIM HAOOPOM XPOMOCOM

4.He umeroT siAepHOro anmnapara

3.DybakTepuu mepexosaT K CiopooOpa3oBaHUIO
1.IIpu HEOIArONPUATHBIX YCIOBUAX OKPYKAIOIICH Cpebl
5




2.1Ipu BereTraTUBHOM Pa3MHOKEHUHN
3.11pu CHUKEHUU TeMIIepaTyphbl OKPYKAIOIIEH CPEIb
4. IIpy on0BOM pa3MHOXKEHUU

4 K sykapuoTaM OTHOCSITCS
1.Bupycsl, 6akTepuodaru
2.Bacillus, Clostridium
3.Penicillium, Mucor
4.Streptococcus, Bacterium

5. TepModuIbHBIE MUKPOOPraHU3MBI Pa3BUBAIOTCSB JHANa30HE TEMITEPATyP
1.30-40°C.

2.45-50°C.

3.45-70°C u BbIIIC

4.0-10°C

6. Cnopa y npeacrtaButeneit poaa Clostridium pacrnosioxeHna

1.B 1eHTpe KJIETKHU, He U3MEHSIS €€ pa3Mep

2.Cropsl BooOIIIe HE 00pa3yer

3. Cnopa pacmnojox)eHa B LIEHTPE WIIM CMEIIEeHA, BEI3BIBACT PACIIUPEHUE
KJICTKU B BUjie "BepeTeHa"

4. HeckoJbKO CIOop 00pa3yroT MOCIEA0BATEIbHBIC B3IyTHS

7. Jng Me30(uIsI0B ONTUMAJIbHBIN UaNa3oH TEMIIEpaTyp
1.10-15°C

2.30 - 40°C

3.45-50°C

4.0 -10°C

8.0OnrumanbHoe 3Hauenne pH a1t 0onbLIIMHCTBA OaKTeprit
1.6-7

2.4-5

3.8-10

42-5

9. ®aru nopaxkarot
1.Pacrenus
2.YenoBeka, >KUBOTHBIX
3.bakrepun

4.Bupycsl

10. icTouHnKoM yriiepoia IpH XeMOAaBTOTPO(HOM THIIE TUTAHUS SBIISETCS
1.Opranuyeckue BemecTsa

2.JIByOoKHCh yriepoaa

3.MonekynspHbIil yriepos

4.I'upookuch yrieponaa

11. UcTounukom yriiepoaa npu GoToJIUTOABTOTPO(GHOM THIIC TUTAHUS SIBIISIETCS
1.CO2
2.CH4
3.CsHi1206
4.CO



12. McrouHuKoM yriepoja s OpraHU3MOB C XEMOOPraHOTeTePOTPOGHBIM TUIIOM NMUTAHUS
ABJIACTCS

l.oprannueckue BemiecTBa

2.CO2

3.COJH YroJbHON KUCIOTHI

4.CO

13. /11 npUroTOBIEHHS TUIOTHBIX TUTATEIBHBIX CPEJl UCTIONb3YIOTCS
l.mexTuH

2.arap-arap | JkelaTuHa

3.1IEeNTOH U Ka3eHH

4. IpOTONEKTUH

14.Yucroii KyabTypoil MUKPOOPIaHU3MOB Ha3bIBAETCS

1.oceB onpeaeneHHOro pa3BeieH sl CyOCcTpaTa Ha IUTATeNIbHBIE CPEbI

2.0/1MH BUJI OPraHU3MOB, BBIPAILIEHHBII B CTEPUIIBHBIX YCIOBUAX

3.COBOKYIHOCTb OJIM3KUX BUJIOB, BEIPAILICHHBIX HAa ITMTATENbHOMN JIEKTUBHOM cperie
4.cTepwiibHasl IUTATENbHAs cpelia

15. bakrepuu, UMeEIOIINE OJUH KTYTUK Ha3bIBAKOTCSI
1.mepeTpuxu

2. nopoTpuxu

3.ampuTpuxu

4. MOHOTPHUXU

16. UcTouHMKOM 3HEpruu JUisi TUTaHUs POTOIUTOABTOTPO(OB ABISETCS
1.oneprus AT® xo3s11Ha

2.3Heprusi XMMHUUYECKUX CBsI3EH

3.MOryT HCIIOIb30BaTh 002 HICTOYHUKA

4.5Heprus COIHIIA

17. Ay GakTepuii, OCYyIECTBISIONIMX MACITHOKHCIOE OpOXKEeHUE, XapaKTEePEH TUII IbIXaHUs
1.a3po0HBII

2.(axyapTaTUBHO-aHAYPOOHBII

3.aHa’pOOHBIN

4.HETOJIHOE OKUCIIEHNE

18.TepmoduiibHbIE MUKPOOPTAaHU3MBI PA3BUBAIOTCS B TUANa30HE:
1. Huskux Temmeparyp — 0- 15°C

2. yMepeHHBIX Temneparyp — 25-30°C

3. BbIcokux Temmnepatyp — 50° - 70°C

4 BrIcOKHX Temmepatyp - ot 50° 10 150°

19. HazoBuTe OpraHu3Msl, pa3MHOKAIOIIUECS CIIOPAMH
1.Bacillus, Clostridium

2. Streptomyces, Aspergillus

3. Streptococcus, Pseudomonas



4. Bupycsl, Oakrepuodaru

20. B ocHOBe feneHus MUKpoopranu3MoB Ha ['pam+ u ['pam- nexurt
1. CTpoeHue KIETOYHON CTEHKHU

2. CTpoeHue reHeTH4eCKOoro anmapara

3. Hanuuue cinu3ucToil KamncyJsl

4 Hannuwue miasMung

21. JInst 60JIBIIMHCTBA MUKPOOPTaHU3MOB CaMbIM JIOCTYITHBIM MCTOYHHUK a30Ta SIBJIACTCS
1.MonekynspHslil a30T

2. AMMHAaK ¥ COJIM aMMOHHUS

3. HUTpUTHI 1 HUTPATHI

4.benKy U HyKJIEMHOBBIE KUCIOTBI

22. Mukpoa’poduiibl pa3BUBAIOTCS:

1. Ilpu monuom otcyrctBum O2 B cpene.

2. IIpu comepxanuu kucioponaa B cpeae 6omnee uem 21%.

3. B xucnoii cpene

4. Ilpu comepkaHUM KUCIOPOJa B CpPelie B MEHBIIUX KOJIMYECTBaX, YeM B aTMoc hepe

23. B nepuon JIAT'- ¢a3sr:
1. MHKpOOpTaHU3Mbl aKTUBHO PACTYT, HO CKOPOCTb JICJICHHUS HEBBICOKAs
2. MUKpOOpraHU3Mbl aKTUBHO JEISATCS

3. Yucno oOpa3oBaBIIMXCS KIETOK PABHO YHCITY OTMEPIIMX
4. MUKpOOPraHU3Mbl OTMUPAIOT

24. B GnaronpusITHBIX YCJIOBUSIX BpEMS T'€HEepallii MUKPOOPTaHU3MOB KoJiebJieTcs B Ipesesnax
1.1-5 mun.

2.15-30 mun.

3. 30-60 muH.

4 HECKOJBbKHUX 4acoB

25. Anxano(uibHBIMU Ha3bIBAIOTCSI MUKPOOPTaHU3MBI
1.Pa3BuBaromnyecs B MpUCyTCTBUM CIIUPTOB

2. PazBuBarommecs nmpu pH 1 - 3

3. PazBuBatromuecs npu pH 10 u Bbie
4.PazBuBarommecs npu pH 6-7

26. Ki1oHOM MUKPOOPraHM3MOB Ha3bIBA€TCs

1.CoBOKYMHOCTB 0COO€H OTHOTO BU/Ia, BhIPAILIEHHAS B CTEPHIIbHBIX YCIOBUSIX

2. KynbTypa MUKpOOpraHi3MOB, BbIpallieHHasl Ha INIOTHOM ITUTATEILHOM cperie

3. KynbpTypa MUKpOOpraHH3MOB O/IHOTO BUA, BBIAETICHHAS U3 Pa3HbIX IeorpadMuecKux 30H
4. KynbTypa, nostydeHHast U3 OHOM KIIETKH

27."BuexpomocoMHble" (hakTopbl HACIEACTBEHHOCTH MUKPOOPIaHU3MOB MPEJICTABIIEHbI CIIEAYOIINMHU
00pa3zoBaHUsIMU

1. Me30coMbl, prOOCOMBI

2.JIn30COMBI, MUTOXOHAPHUI

3.I1na3mMub1, TPAHCIO30HBI

4 Hykneoun, puobocoMbl

28. Jlns nomyyeHus MUILEBOTO YKCYca UCTIONb3YIOT IPOAYLIEHTHI

8



1.Candida, Fusarium
2.Saccharomyces, Acetobacter
3.Aspergillus, Mucor

4 .Bacillus, Azotobacter, Proteus

29.Ha30BUTENHUIIEBBICOPTAHUYECKUEKUCITIOTHI.
1.maBeneBoOyKCycHast, anb(a-KeTorIyTapoBast
2.JJUMOHHAs1, MOJIOYHAsl, BUHHAS

3.sHTapHast, U30JIMMOHHAs

4.macistHasi, MpOMMOHOBAs

30ITpu momomw TpaHCTEHHBIX OPraHU3MOB TOJTYYArOT 3aMEHUTENH caxapa
1.CreBo3uza, TaymMaTHH

2.CaxapuH, copOuT

3. Kcwmr, Mmanut

4 MaHHO3Y, TAIaKTO3y

31. B kauecTBe MPOIYIIEHTOB MPHU MPOU3BOICTBE KOPMOBOTO O€JIKA UCITOIB3YIOT
1.Saccharomyces, Candida, Spirulina

2.Micrococcus, Streptococcus, Clostridium

3.Bacillus, Azotobacter, Proteus

4. Escherichia, Salmonella

32 HazoBUTENpOy1IeHTOBKOPMOBBIXTUTIHIOB.
1.Acetobacter, Clostridium

2.Achromobacter, Flavobacterium

3.Candida, Rhodotorula, Lipomyces
4.Aspergillus, Mucor

33. Ha3zoBuTe npoayIeHT OpraHuueckuX KUCIOT, OCYIIECTBIAIOIINX CHHTE3
TIPY HETIOJIHOM OKHCJICHUH YTJIEBOJIOB

1.Streptomycesgriseus

2.Aspergillusniger

3.01diumlacfis

4 Penicillumnotatum

34.Kak UCTOYHMKH yTIIepoAa AJisi OMOCHHTE3a KOPMOBOM MUKPOOHOIH OMOMACCHI Yalilie BCEro
HCIOJIB3YIOT
1. Tuaponuzat npeBeCHHbI, CyIb(DUTHBIN MIENOK, KUAKHE apaduHsbI,
cnmpToBast Oapaa
2 ITmennuHble OTpyOH, KYKypY3HBI KpaxMall, caxapo3a - ChIperl
3.YKCycHas KHCI0Ta, METAHOJI, 3TaHOJ
4. TonbKO XUMUYCCKHU YHCTHIC BEILICCTBA

35. KamrycHble KJIeTKH, KyJIbTUBUPYEMBbIE inVitro
1.cIOCOOHBI CHHTE3UPOBATH BTOPUYHBIC BEIIECTBA TOIHKO P HATMYUH ONPEICICHHBIX
(UTOrOPMOHOB B IIUTATEIILHON Cpezie
2.HecnocoOHBI CHHTE3UPOBATh BTOPUYHBIX BEIIECTB
3.CHHTE3UPYIOT BTOPUYHBIC BEIIECTBA, OTJIMYAIOIINECS OT BEIIECTB HHTAKTHOTO PACTCHUS
4.MOTYT CHHTE3UPOBATh BTOPUYHBIC BEIIECTBA, TAK)KE KaK U KJIETKH HHTAKTHOTO PaCTEHUS

36. ®epMeHTaNMEN MUKPOOPTAHU3MOB Ha3bIBAETCS
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1.JIuzupoBaHue KIETOYHBIX CTEHOK MPH MOMOIIHU (PEPMEHTOB

2 KynbTuBUpOoBaHUE NPOAYLIEHTA B KOHTPOIUPYEMBIX YCIOBUIX
3.BrIpamiuBanue KOJIOHUI MUKPOOPraHM3MOB Ha arapu30BaHHOM cpejie
4. AspupoBaHuE MUTATEIBHOU CPEIbI

37. Pabounii 06beM GpepMeHTATOpPA IO OTHOIIECHHIO K €r0 00IIeMy
00bEMY COCTaBIISAET

1.4/6

2.12

3.®epMeHTaTOP 3aMOTHAETCS MOJHOCTHIO

4.7/10

38. OCHOBHBIM CBIPbEM JJIsI MUKPOOHOTO CHHTE3a SBJISCTCS
1.benku 1 aMUHOKHUCIIOTHI

2.Yraepojacoaepkaiue COeTMHEHUS

3. KupsI 1 )KMPOIOT00HBIC BEIIECTBA

4 Kucnopon Bo3ayxa

39.HazoBuTe BHIIBI a3p0OHOM 1 aHA3POOHON (epMEHTAIHH.
1.riryOuHHas, TOBEPXHOCTHAS

2.accoluaTyBHasl, HeMpepbIBHAS

3. peunpKyIAIUOHHAs, TEPHOINIECKAsT
4.BOCTIPOM3BOIUMAS M TIEPHOINIECKAS

40.Ha3nauenue OapboTepa B KOHCTPYKLIUH (pepMeHTaTOpa

1.KOHTPOJIb 32 U3MEHEHUEM COCTaBa MUTATENLHON Cpebl

2.1'[0]121‘{21 KOMITOHEHTOB IMUTATEIHLHOMN Cpeabl

3.mepemennBaHue U Mojaya MOCeBHOT0 MaTepuana

4.a3pa111/151 1 JOMOJHUTECIBHOC NICPEMCIIINBAHUC KyanypanLHoﬁ KUIKOCTHU

41. Ins mpousBoacTBa Onomacchl Saccharomyces mpuMeHseTcs crnocod GpepMeHTauu
1.aHa3pOOHBIN MOBEPXHOCTHBIH

2.aHa’pOOHBIN TITyOUHHBIH

3.a3poO0HBIN TITyOMHHBIN

4.aHa’pOOHBIN C penupKyISIueit

42. TlurarenpHAas cpena Mpy NEPHOANIECKOM CIIOCO0e CTEPHIM3AIMN MPOXOAUT CICAYIOIINE CTAINN
1. Harpesaercs 1o 100°C, oxmakaaeTcs 10 TeMIiepaTypsl pepMeHTanmu,
3aceB
2. HarpeBaerca no 128 - 135°C, Boinepxkka Breuenue 15-30 muH,
OXJIJKJICHHE JIO0 TeMITepaTyphl ()epMEHTAIN
3. Harpes 160 - 170°C, Boiaepkka 3 - 4 yaca, ObICTpO€ OXJIXKIEHHE JI0
10°C
4. Cperia oyiorpeBaeTest 10 TeMIEparyphl (hepMEHTAITAH 1 3aCEBACTCS

43. I'maBHOE TpeOOBaHUE, IPEABSIBIIEMOE K amraparaM 1 000PYIOBaHUIO B OMOTEXHOIOTHIECKIX
MPOU3BOJICTBAX

1. IBroToBmneHre u3 HepKaBeroILel CTanm

2.Ilonaepkanue TeMIepaTypHOro pexxuMa

3.Ilopnepxanue ycaoBUiA adpaliuu

4.CoxpaHeHHe CTEPUIILHOCTH

44. Jlng perynupoBKH TeMIeparypsl B hepMEeHTaTOpe MPUMEHSIOTCS CIENYIOIHUE YCTPOHCTBA
10



1. bap6oTep noTGoiHUK

2. xexuyonHas cucremMa

3.JIBoiiHOI KOXKYX (BOJsIHAS pyOaIika), 3SMeeBUK
4 Memanky u 6apootép

45. 1nst HaronHeHus! GUIBTPOB BO3yXa MPUMECHSIOT CIEAyIONNe GUIBTPYIONINE MaTEPHAITBI
1.1Ile6eHb, KPYMHO3EPHUCTHIN MTECOK

2.CrexkiioBara, 6a3aIbTOBOE BOJIOKHO

3.CUMKOH, TOJIUNPONUIICH

[TepcniekTuBbI

IIpumepHas TemaTuka pedeparos

1.IlepcieKTUBEI U OTPAHUYCHHS B HCIIOJIb30BAHUH TPAHCTCHHBIX PACTECHUM.
2. OyHKUIHUOHAIbHbBIE MMUIEBbIC MPOIYKTHI.
3. BHOTeXHOJIOTHUS B IPOU3BOJICTBE Yasi M Kode.
4. Anmnapatsl 1 000pyI0oBaHNE B OMOTEXHOJIOTHYECKOM MIPOU3BOICTBE.
5. IlpumeHeHnne pepMEHTHBIX MPEnapaToB B epepadaTHIBAIOIINX U MUIMIEBBIX TPOU3BOJICTBAX
6.04nCTKa CTOYHBIX BOJ
7. [Ipumenenne (hepMEHTHBIX MPEMapaToOB B IEPEPa0ATHIBAIOININX U IMUIIIEBBIX TIPOU3BOCTBAX.
8. Bona u Bo31yX, UCMOIB30BaHHBIE B OMOTEXHOJIOTHYECKOM MMPOU3BOICTBE.
9. CniocoOsl U cUCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTAHU3MOB
10. Metoapl, HCTIONb3yeMbIe B OMOTEXHOJIOTUYECKOM MTPOU3BOJICTBE

HpOMe)Ky'TO‘lHa}I aTTeCTanusa 06yqa}oumxc;1 OCYHICCTBIISICTCS B (bopMe 3a4€Ta M I3K3aMCHacC
HCIIOJIB30BAHHUEM CIICAYIOMINX OLICHOYHBIX MAaTCPUAJIOB: ICPCUYCHDb BOIIPOCOB K 3a4YCTYy U OK3aMCHY.

Bonpocsl k 3a4ery
(6 cemecTp ouHas, 11TpumMecTp 04HO-3a04HasA popma oOyueHus )

. OcHoBHBIE OHONOrHYECKHE 00BEKThI OMOTEXHOJIOTHH.

. OcobeHHOCTH OMOTEXHOJIOTUYECKOT0 Mpoliecca

. [IpyHIMIIBI OMOTEXHOIOTUN

. buonornueckue 06beKTH OMOTEXHOIOTHH

. [Tog6op hopM MHUKPOOPTAaHU3MOB C 33JTAaHHBIMU CBONCTBAMHU

. MeTronibl GMOTEXHOIOTHH

. CriocoObI KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB

8. IIpumeHenune pepMEeHTHBIX MPENapaToB B NepepadaThIBAIONIMX U MUIIEBBIX TPOU3BOACTBAX.
9. MeTo/p1, UCTIOTb3yeMbIE€ B OMOTEXHOIOIMYECKOM MPOU3BOICTBE

10. Ounctka CTOYHBIX BOJ

11. OuncTka ra3oBO3AYIIHBIX BHIOPOCOB

12. 3nayenne GpepMEHTOB, UCTOUHUKU UX MTOTYICHUS

13. IlpombliniuieHHbIE (PepMEHTHBIE MTpenapaTh

14. ®akTopsl, BIUsIOLINE HA OMOCHHTE3 (EPMEHTOB

15. IIpumenenre pepMEHTATUBHBIX IIPETMAPaTOB

16. Boga u Bo31yX, UCIIOJIB30BAaHHBIE B OMOTEXHOJIOTHYECKOM IIPOU3BOJICTBE.
17. ®yHKUHMOHAJIbHBIE MUIIEBBIE TPOTYKTHI

18. ®epmenTanus OBOIIECH

19. buorexHomorus B MPOM3BOACTBE Uas, Kode

20. ITpon3BoacTBo celpa

NN DN R W
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21. buotexHoyiorus B MPOU3BOACTBA AIKOTOJIbHBIX HAITUTKOB

22. BUOTEXHOIO0THsI B TPOU3BOJICTBE CaxapO3aMEeHUTEIIEH

23. BropuuHoe cbipbe

24. OTX0abl )KUBOTHOBOJCTBA

25. DepMeHTHI, TIMYYACMbIE B TIPOMBIIIIEHHOM 00BEME U3 OPraHOB U TKAHEH KUBOTHBIX
26. depMeHTBI paCTUTEIILHOTO ITPOUCXOMKICHHUS.

27. UmmoOunuzanust epMEeHTOB

28. Buzpl a3poOHOI 1 aHadpoOHOM (hepMeHTaITuu

29. Anmapatsl 1 000pyI0BaHHE B OMOTEXHOJIOTHYECKHUX TIPOU3BOJICTBAX

30. Menacca

Bomnpocsl k 3Kk3amMeHy
(7 cemectp ounasi, C cemecTp 04HO-3a04Hast popMa 00yueHus1)

. OcHOBHBIE OMOJIOTHYECKHE OOBEKTHI OMOTEXHOJIOTHH.
. OcoGeHHOCTH OMOTEXHOIOTHYECKOro Imporecca
. [IpyHIMIIBI OMOTEXHOIOTUN
. buonoruueckue 00bEKTH OMOTEXHOIOTUN
. [Tox6op ¢popm MUKPOOPTaHU3MOB C 3aJaHHBIMUA CBOMCTBAMH
. MeTop1 GMOTEXHOJIOTUI
7. CriocoObl ¥ CUCTEMBI KYJIbTUBUPOBAHUS MUKPOOPTraHU3MOB
8.Bojna u Bo3ayX, HCMONB30BaHHBIE B OMOTEXHOJIOTHYECKOM MPOU3BOJCTBE.
9. MeTozpl, UCTIOIb3yeEMbIE B OMOTEXHOIOIMYECKOM POU3BOICTBE
10. OuncTKa CTOYHBIX BOJ ¥ Fa30BO3IYLIHBIX BEIOPOCOB
11.ITpumeHeHue pepMEHTHBIX IPENapaToB B MepepadaThIBAIOLINX U MTUILEBBIX TPOM3BOICTBAX.
12. 3nayenne pepMEHTOB, UCTOYHUKHU UX MOIYICHUS
13. IlpombliniuieHHbIE (PEepMEHTHBIE MTpenapaThl
14. ®akTopsl, BIUsAOLINE HA OMOCHHTE3 (EPMEHTOB
15. IlpuMeHeHue pepMeHTaTUBHBIX IPENapaToB
16. HyknenHoBbIe KMCIOTHI U (haKTOPBI HACIEICTBEHHOCTH Y )KUBOTHBIX OPraHU3MOB
17. I'ennas uH>xeHepus 0akrepuit
18. 'eHHast HHKEHEPUS PaCTEHUM
19. [lomy4yeHue TpaHCTEHHBIX pACTEHUN
20. ITomyuenune TpaHCTEHHBIX KUBOTHBIX
21. [lony4yeHue TpaHCTEHHBIX PACTEHNUH, YCTOWYUBBIX K BPEAHBIM HACEKOMBIM
22. IlepcrieKTHBBI M OTPaHUYEHMSI B UCIIOJIB30BAHUU TPAHCTEHHBIX PACTEHUM
23. DKoJ0ru4ecKue MpoosIeMbl, CBSI3aHHBIE C UCTIOIb30BAaHUEM TPAHCTEHHBIX PACTEHUIN
24. OyHKIMOHAJIBHBIE MUIIEBBIE TPOYKTHI
25. depmeHTanMs OBOIIEH
26. buoTexHoOTHs B TPOU3BOJICTBE Yasi, Kode
2’7. BUOTEXHOJIOTMYECKHUE TIPOLIECCHI B IPOU3BOJICTBE ChIpa
28. buoTexHOoI0rus MPOU3BOJCTBA AJIKOTOJIbHBIX HAIIUTKOB
29. buoTexHoN0rHs MPOU3BOJICTBA caxapO3aMEHHUTENEH
30. BropuuHoe chipbe
31. PactutenbHoe chipbe. Menacca
32. IIpoMBITIIIEHHBIE OTXOAbI
33. OTX0abI )KUBOTHOBOCTBA
34. DepMeHTBL, TIOTy9aeMbIe B ITPOMBIIIUICHHOM 00BEME U3 OPraHOB U TKAHEH KUBOTHBIX
35. depMeHTBI paCTUTEIBHOTO IPOUCXOXKIICHUSI.
36. ImmoOunmn3anust pepMeHTOB
37. OCHOBHBIE MTPOIYKTHI, MOTy4aeMble MUKPOOHBIM CHHTE30M

AN AW —
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38. Bunel a3pobHo#i (hepMeHTauu

39. Buzabl ana’poOHOM pepMeHTaIIMN

40. Armaparsl 1 000pyJ0BaHNE B OMOTEXHOJIOTUYECKUX TIPOU3BOCTBAX

41. ludp dpepmeHTOB

42. Kakue 1noy4aroT 3aMEHUTEINH caxapa Py IOMOILY TPAHCTEHHBIX OpPraHU3MOB

IV.IIEPEYEHD JUTEPATYPBI, HEOBXOJUMOM JIJISI OCBOEHUA JUCIIUILIAHBI

5.1. OcHoBHas JMTEpPaTYypa

1. bapermieBa, E. IlpakTtudyeckue ocHOBbl Ouoxumuu : ydeOHoe nmocooue / E. bapeimera, O. bapanosa,
T.amOypr ; MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit @enepanuun, DenepanbHoe
roCy/lapCTBEHHOE  OIO/PKETHOE  00pa3oBaTeIbHOE  YUPEXKIEHUE BBICIIETO  HPOo(eCCHOHATHLHOTO
obpazoBanus «OpeHOyprckuii rocyiapcTBeHHbIN yHHBEpcuTeT». - Opendypr : OI'Y, 2011. - 217 c. ; To
ke [Dnextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259197. (mata
obpamenus 01.09.2020)
2. llampaes, A.B. buoxumus : yue6Hoe mocobue / A.B. IllampaeB ; MunuctepcTBO 00pa3oBaHUs U
Hayku Poccwmiickoii ®enepanuu, DenepalibHOE TOCYIApPCTBEHHOE OIOPKETHOE 00pa30BaTelbHOES
yUpeXAeHHEe BhIcHiero mnpodeccuoHanbHOrO  oOpaszoBanus «OpeHOYprckuwii  rocynapcTBEHHBIN
yHuBepcuteT». - OpenOypr : OI'Y, 2014. - 186 c. : un., cxem. - bubnuorp.: ¢ 167 ; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=270262. (nara obpamenus 01.09.2020)

5.2. JlonmostHUTEIbHAS JIUTEPaTypa
1. Kypc nexuunii mo 6moxumum : yaedbnoe nocobue / cocr. O.H. Kynps, T.A. Jluaar ; MuHHCTEPCTBO
CIopTa, Typu3Ma M MoJiofexHOW mnoiauTtuku Poccuiickoit @enepanuu u ap. - Omck : M3garenscTBo
Cubl'YOK, 2012. - 188 <c¢. : Tabm, cxem., wmi ; To xe [DIeKTpOHHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=274672. (nata oopamenus 01.09.2020)

V.IIEPEYEHB PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXOJIUMBIX JJIs1 OCBOEHUA JUCIUIIJIMHbI

Ne Ccbuika Ha HaunmenoBanue pa3padoTku
nn uHopManOHHBIN pecypc B JJIEKTPOHHOM opme AoctymHocts,
1. http://www.biblioclub.ru DNEeKTPOHHO-0MOIMOTEYHAs Peructpanus yepes
cucrema (3bC) 110001 YHUBEPCUTETCKUIN
YHuBepcuterckas 6ubnmoreka KoMmIbroTep. B
OHJIANH JanbHENIIEM
WHIVBUAYaJIbHBIN
HEOTPaHWYEHHBIA TIOCTYI
13 M1000H TOUKH, B
KOTOPOW NMEETCS TOCTYII
K cetu MHTEepHET

VI. COBPEMEHHBIE [TIPO®ECCHOHAJIBHBIE BA3bI JTAHHBIX
N NTHOPOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Peructparus uepes ar000i

DNeKTPOHHO-ONOIMOTeYHAs HiBe EHL;GTCKP&

o cucrema (3bC) Y P
1. | http://www.biblioclub.ru KOMITHIOTED.
YHuBepcuterckas OubimmoTexa o
o B panpaeiimem

OHJIANH

MIPEIOCTABIISICTCS
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http://biblioclub.ru/index.php?page=book&id=259197
http://biblioclub.ru/index.php?page=book&id=270262
http://biblioclub.ru/index.php?page=book&id=274672
http://www.biblioclub.ru/

HEOrpaHWYECHHBIN
WHJUBUIYAJIbHBIA TOCTYII
W3 J1000# TOUKH, B
KOTOPOU NUMEETCs TOCTYII
K cetu HTepHeT

Www.garant.ru

WudopmanmoHHO-TIpaBOBOI mopTal CB0OOAHBII AOCTYI

Poccuiickuit nHopMamoHHbII
3. | www.elibrary.ru MopTaJl B 00JIaCTH HayKH, TEXHOJIOTHH, | CBOOOIHBIN TOCTYII
MEIUIMHBI M 00pa30BaHus

Pocculickas kOMIIBIOTEpHAS

CB0OOAHBIIi AOCTYI
CIIPaBOYHO-IIPABOBAsI CHCTEMA

4. | www.consultant.ru

VIIL. JUIEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE ITPOI'PAMMHOE
OBECIIEYEHME
[Mpu peanuszanuu y4eOHOW JUCIMILIMHBI TMPUMEHSACTCS CICAYIONIEE JIMIEH3MOHHOE W CBOOOJHO
pacrnpocTpaHseMoe MPOrpaMMHOE 00eCIICUeHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u mp.

VIII.OBOPYJJOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUSA, HEOBXO/JINMBIE
JJIsA OCYIMECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA ITO JUCIUIIJIMHE
VYyeOHble 3aHATHS TPOBOAATCS B ayIUTOPUAX, YKOMILJIEKTOBAHHBIX CIEIMATU3UPOBAHHON
Me0enpl0, B TOM 4YHCJE CTAal[MOHAPHBIMU WJIM MEPEHOCHBIMU TEXHUYECKMMH CPEICTBaMU OOYUYEHMS
(poexTop, 9KpaH, KOMIbIOTEP/HOYTOYK).
JlabGoparopHble 3aHATHS TPOBOAATCS B CHELMATU3UPOBAHHBIX J1a0OpATOPUSAX, OCHALIEHHBIX:CTOJ
npUOOpHBII ¢ OJIOKOM PO3ETOK, CTOJIMK ISl BECOB aHTHUBHOpALMOHHBIM, miKad uisd JabopaTOpHOM
MOCY/bl, XOJOIMUIBHUK, 2 MEXaHUYEeCKUe MsCOpyOKH, Bechl JabopaTtopHble, BoasHas O0ans LOIP LB-160,
MydenbHas meuyb, CTON A TUTpOBaHMs, crepuiamnsatop napoBoit DGM-200, mukpockon Muxmen-1,
oBockon [IKA-10, BwITSDKHOW mIKad, cemapaTop-CIMBKOOTACIUTENs «Ypal», aHaJIM3aTOp MOJIOKa
BUCKO3UMeTpuueckuii  «CoMaToc-MHHKY», IepeMelImBaroliee ycTpoiictBo. Harmsnuele mnocoous:
JIEMOHCTPALIMOHHBIE TUIAKAThl (TEXHOJIOIMYECKHE CXEMBbl IIPOU3BOJICTBA TOMATHOIO COKa, CHIPOB, BUHA,
KOHCEPBOB U T.J., CX€Ma Pa3/Ie€JIKU TYII, BUIbI CHIPOB), pa31aTOUHbII MaTepral. i1 mpe3eHTalui: SKpaH,
CBIPOBApHS, MUBOBAPHS, MUHH CIIUPT3aBOJI, KaMepa TepMOIbIMOBasi, HAOOP MOCY/bI U1 CHIPOBAPEHHUS.
CamocrosrenbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHALICHHBIX KOMITBIOTEPHOW TEXHHKOU C
BO3MOXXHOCTBIO TOJKIIOUEHUS] K cetu «VHTepHeT» U obecrneueHueM JOCTyla B 3IIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.
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