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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA 110 JUCLIAITIMHE

Ne | Ilnanvpyemsle pe3y/ibTaTbl OCBOEHUS Kop n [Inanupyemsble Hanpasnenue
Ne 00pa3oBaTebHOU TIPOTrPaMMBbl HaVMeHOBaHWe | pe3y/bTaThl O0OYUYEeHUs 10 | BOCTIUTATeTHHOU
HauMeHoBaHue Kog u HMHIWKATOPa TUCTUTITAHE paboThl (/15
KaTeropuu HauMeHOBaHUe AOCTHKEHUS AWCLWTUIAH,
(rpymmbi) KOMTIeTeHI K KOMIIeTeHL[U! hopmMupyrOLIIX
KOMTIeTeHL it YHUBepCabHble
KOMTIIETEHIIVH B
COOTBETCTBUU C
Kownrjeruett
BOCTIUTaTeTbHOMN
paboTsI)
1. | IlpexncraBaenn | OIIK — 1. | OIIK-1.1. 3naer u | 3Haer: ocobeHHOCTH
e pesynbratoB | CrocobeH u3yuaTh, | TOHUMAET  pOJb | Moe/IMPOBaHUS,
rpodecCcroHaN | aHaM3UPOBATh, MaTeMaTUIeCKHX, | paciTabrpoBaHUS u
BHOM UCII0/Ib30BaTh duzmeckux, ONTHMM3aLUN
JesTellbHOCTH | GHonorndeckue XUMHHECKIX, OMOTEXHOJIOTUUECKUX
OUoIOrYeCcKUX
0OBEKTBI M| ommm ke | CXEM u TIPOL[ECCOB,
TIPOLIeCCHI, TEOPETHUECKOTD OCHOBHBLIE OHMOOOBLEKTHI U
OCHOBBIBASICh  HA | dynnamenTa s | MeTozibl paboOTbI C HUMH;
3aKOHax U | pasuTun TeopeTUueckue  OCHOBBI
3aKOHOMEPHOCTAX | XMMMYEeCKHX 1 | OMOTeXHOIOTHUECKUX
MaTeMaTUuecKuX, GroTexHOMOrHYeC | TIPOL[ECCOB, KUHETUKY
(hu3nueckux, KHX WCC/IE/JOBaHNH | pocTa MHKPOOPraHW3MOB
XUMUYECKUX u | Y TIpOU3BOJCTB u BO3MOKHOCTH
OUMOIOrUUeCKUX yTpaBjieHuss TIPoIieccaMu
HaykK u ux ux pasBUTUS rnpu
B3aMMOCBSI3SIX HCTI0JTb30BaHUU
pa3/MUHBIX METOJOB U
crocoboB
KYJbTUBUPOBAHHUSI.
Ymeert: BBIOMPATh
Crocobbl W MEeTOo[ibl
KY/JIbTUBUPOBaHUS u
yTpaB/eHus
OMOTEXHOIOTHUECKUMU
TPOW3BOACTBAMU 3a CUEeT
BHEIIIHUX  BO3/eMCTBUIA.
Briensts TIPOAYKTEI
MeTabom3Ma u3
KY/JbTYPaJbHON >KUAKOCTU
U K/JIETOK TIPOAYIIEHTA;
Bnapeer: MeTOoJaMu
TIPOBeJIeHNsI CTaH/JapPTHBIX
HCITbITaHUH o
oripeie/IeHUI0
ToKasaTesien ¢u3mko-
XUMHUUECKHX CBOWCTB
CBIpbSl M MPOAYKLUY;
npoBeZieHUst U 00paboTKU
OMOTEXHOIOTHUECKUX
3KCIMepPUMEHTOB.
2. ITK - 1 - ciocoben | ITIK-1.3.  3Haet | 3HaeT: Croco06bl
TPOBECTH OCHOBHBIE YTIPAB/ISIEMOTO
TI/IHI/I({HBII‘;I CHOCOG])I KYy/IbTUBUPDOBAHUSA 00LEeKTOB
(hepMeHTaI[UOHHBIN | yIpaB/seMOro GuotexHonoruy,

rnogaep>KaHusl acernTuyeCKux




Tiporiecc:
MHUKPOOHOI0TUYeCcK
WUl CUHTE3,
6uoTrpaHchopmarm
10, OUOJIECTPYKITUIO
B
MIPOU3BO/ICTBEHHBIX
YCTIOBHSIX,
TMO/ArOTOBUTh
ChIpbe U
MarepHa’bl,
BBIJIEJTUTH U
OUNCTUTD
MIPO/YKThI
OMOCHHTe3a,
6uoTpaHchopMalu
Y, OMoeCTPyKIWHY,
OCYIIIeCTBJISTh
TeXHOJIOTUUeCKuit
Tpotiecc B
COOTBETCTBUU C
peryiaMeHTOM |
WICTI0/Ib30BaTh
TeXHUYeCKHe
cpefcTBa Jijist
V3MepeHust
OCHOBHBIX
rapamMeTpoOB
OMOTEXHO/IOTUUECK
VX TPOLIeCCOB,
CBOWCTB CBIPbS U

TIPOAYKLIMU

KyJIbTUBUPOBAHU
a 00BLEKTOB
OMOTeXHOJIOTUH,
Mo/iiep>KaHus
aCeNTUYeCKUX
YCJIOBU.

YCTIOBUM; KHUHETHKY pOCTa
MUKPOOPTaHU3MOB;
MPYHLIUIBl  MOJI€/TMPOBAHUS
U HampaB/leHHOr0 CHHTe3a
MPO/JIyKTOB MeTabo/n3Ma.

YMmertsb: IIPOBOJUTH
TUMUYUHBINA
(hepMeHTaIMOHHBIN
TpoLiecc:
MHKPOOUO/IOrYecKui
CHHTE3,
OroTpaHchopmaruio,
OUO/IeCTPYKIIUIO B
TIPOU3BO/ICTBEHHBIX
YCIOBUSIX,  TOATOTOBUTH
Cblppe W MaTepuaibl,
BBIIEIUTE U OUUCTHUTH
MpPOJYKTBl  OWMOCHHTe3a,
6uoTpaHchopmariyy,
OMOZIeCTPYKLIUH.

BnageeT: meTogamu
TIPOBE/IeHUsI CTaHAPTHBIX
UCIIBITAaHUI B
COOTBETCTBUU C
perjiaMeHToOM 1 HaBbIKaMU
HCIIOJIb30BaHUS
TEeXHUUECKUX CPEJICTB [IIs
M3MepPeHUst OCHOBHBIX
rapameTpoB
OHOTEXHOJIOTMUYEeCKUX
TMPOL[ECCOB, CBOMCTB
CBIPbSI ¥ TIPOAYKI[UH




2. OFBEM JINCLIUIIJIMHEI Y BU/Tbl YUEBHOM JEATEJIBHOCTU

2.1. TpyaoeMKOCTh JUCLIMTUIMHBI 110 BUJaM yueOHOM /iesTeTbHOCTH U hopMam oOyueHuUs:

Bcero uacos 108 B ToM uncie yacos:

Buibl yueOHOM ieaTeIbHOCTH

Ounas popma oOyueHUs

3aouHas hopma o0yueHus

JIeKLIMOHHbIEe 3aHSITHUS 36 2
JIabopaTopHble 3aHATHUS 36 4
CamocTosiTesibHas paboTa 36 96

®dopma rpoMeKyTOUHOU

3auer
aTTecTaluu
2.2. TpyA0OeMKOCTb AUCLUMIINHBI MO TEMaM:
Bcero vacos
Ounas dhopma 3aouHasi hopma
NeNe HaumeHoBaHue 00yueHHst 0byueHHst
n/mn pas/iefnioB, TeM . .
Texipn JlabopaTopHble CPC Texiym JlabopaTtopHble CPC
3aHATUA 3aHATUA
Pazgen 1.
Kunetunika pocTa 12 12 8 2 2 36
MUKDOOPraHU3MOB
1 Beegenve B KypcC
" | TeopeTHUeCKUX OCHOB 2 2 4
OMOTEXHO/IOTMH.
p Ky/ibTMBHMpOBaHue
S P 2 4 2 8
MHUKDPOOPraHU3MOB.
3. BKunetuka pocTa
2 2 2 2 8
MUKDPOOPTaHM3MOB.
Crioco6bl
4. 4rnepuoanuveckoro U 4 2 7 2 8
HenpepbIBHOTO
KYJIbTUBUPOBAHUSL.
. MopenvpoBanue
5. b
HeIpepbIBHBIX 2 2 2 8
TpOoIIeCcCOB OHOCHHTE3A.
Pazpen 2.
OcHOBHBEIE ~ MeTabo/HUeCcKHe 14 14 16 2 38
MpOoLiecCchl B MUKPOOPTraHU3Max
Bbuoxumunueckue
6. ©3aKOHOMEpPHOCTHU 4 2 2 8
MHKDPOOHOTO CHHTe3a
v 7KoopAHHauHﬂ
" | MmuKpoGHOTO 2 4 4 8
MeTabosM3Ma
Pocrt
8. | MUKpPOOpraHu3MOB Ha 2 2 2 4
caxapax.
K
9 aTabonm3m 5 ’ ’ 5 8
YIJIeBOJIOB.
10 1BHepreTI/IquKI/Ie
" | mpoLeccsl, 2 2 2 4
MpOTeKaroLue B




KJIeTKe.

11.

Ytunusanys
cyOCcTpaToB  KJieTKamu
| KaK OCHOBAa
yIipaBaeHUst
rpoweccamu

ouocuHTe3Aa.

Pazmen 3.
CHHTE3

HarmpanieHHbI#
MEPBUYHBIX u

BTOPHUYHBIX MeTaboJTUTOB.

10

10

12

22

12.

HampaBsieHHBIN CHUHTE3
| NpOAYKTOB

MHKPOOHOT0

TIPOUCXOKIEHUSL.

13. 1

HanpaeneHHbiéi cuHTe3
To/1caxapy/ioB u
JIUTTHZIOB.

14.

| HaripaByieHHbIN CUHTE3
aMUHOKHCJIOT.

15.

| HarpaB/iieHHBI CHUHTe3
aHTUOMOTHKOB

16.

| HaripaBnieHHbI# CUHTE3
BUTaMUHOB

NTOI'O

36

36

36

96




3. COOEPXXAHUE JUCLIAITIIMHEBL, CTPYKTYPUPOBAHHOE I10 TEMAM

Paszen 1. TeopeTuyeckue oCHOBbl OMOTEXHOIOrumn

Jlekipm: Tema 1. BBezeHue B Kypc ocHOB OuorexHosioruu. Llemy u 3a7jauM Kypca. OCHOBHBIE
Ouoiornueckue 00beKThl OMOTEXHOIOTUN. [IpUHIUIIBEI OMOTEXHOIOTUH

JlabopaTopHoe 3aHsiTrie: MoJenupyeMblii 00beKT - K/eTouHast oMy JISIUs

3ajanus [y camocTositesibHoi paboTtei: COBPEeMeHHOe COCTOSIHME U NepCrneKTUBbI
pa3BuTus brnoTexHonormnm. MNpeomeT brnoTexHonormnu. XapaKkTepucTuka
Pa3INYHbIX  BUAOB  6BMOTExXHONOrM4yeckom npoaykumm  (Mmposon  obbem
npousBoACTBa B HATypaJibHOM W [OEHEeXHOM BblpaXeHUM) N ee OCHOBHble

noTpebutenn.
Tema 2. OcHOBHbIE 00BEKThI 1 METO/IbI OMOTeXHOIOIHH.
JKuBasi K/ieTKa — OCHOBa. OWOJIOTHUECKMX CHUCTeM. MUKPOOpPraHWu3Mbl M WX CBOWCTBA.

XuMUUeckuli cocraB KjIeTKU. MeTabomsm MHKpO6HOI7[ KJ1eTKU. IIuTaTenbHbIe cpeabl.

Ha60paTopHoe 3aHaTre: OCHOBHBIE KOMITOHEHTBI MTUTATe/IbHOU Ccpeabl U UX CTEXHMOMETPUUECKUE
3dBUCUMOCTHU

JlabopaTopHoe 3aHsiTve: ViccrefoBaHWe BAUSHUSI (PU3MKO-XUMHUECKUX (PAKTOPOB Ha POCTOBBIE
rponecchl.

3ajanus s camocTosATensHOM  pabotei:  MeToabl 6moTexHonormu. OCHOBHbIe
61o0bbeKTbl OMOTEXHONOMNMU: MUKPOOPraHU3Mbl, KJETKU W TKaHU pacTeHun,
XKMUBOTHbIX W  4esioBeka, 6uokaTanmsaTtopbl. MeToAbl KOHCTPYMpPOBaHUA
npoayueHToB  Brmonormyecku AKTUMBHbIX  BeLLleCTB: cenekuwus, MeTon
pekoMOuHaHTHbIX OHK, rubpnaomMmHas TexHonorus.

Tema 3. MUKpPOOHOTEXHOIOTHSL.

IToxbop hopM MUKPOOPTraHHU3MOB C 3a/laHHBIMK CBOMCTBaMU. MeTobl OnoTexHonoruu. Criocoobl
KYJIbTUBUDOBdAHHSA MHUKPOOPTaHHU3MOB. Cucremnl KyJIbTUBHUDOBaAHHUSA MHUKDPOOPraHW3MOB. MeTO,ELLI,
HCI10/Ib3yeMble B OHOTEXHOJIOTMYECKOM IMMpOM3BO/ACTBE.

Jlabopatoproe 3ansirie: MIMMOGUAN30BaHHbIE (hepMeHTbI

3aganus [y camocTosTensHoi pabotel: ChipbeBas 6a3a buoTexHosnormn. Tunosbie
TexHoJIornyeckme rnpuemMbl 1 0COOEHHOCTU KYJIbTUBUPOBAHUSA MUKPOOPraHU3MOB,
KNEeTOK U TKaHen pacTeHUN, XXUBOTHbIX N YenoBeKa, NoJlydeHne BHEKIeTOYHbIX U
BHYTPUKJIETOYHbIX NPOAYKTOB buocuHTE3a 1n buoTpaHchopmaunm B nabopatopun
n npoussoacTee. OcobeHHOCTU MMMOBUIn3aunm 6MoobHLEKTOB U UX MPUMEHEHWE B
brnoTexHonormnu.

TeMma 4. AcenTHKa NMPOLECCOB MUKPOOHO/I0THYECKOT0 CHHTE3a

OcHOBHBIE MeTO/BI O0ecreueHHss acenTHUeCKuX ycaoBui. Crepuiusymomjas (QUIbTpaLys.
Tepmuueckas crepwuzaius. Ctepunusanys 060py10BaHUS U KOMMYHUKALWH. CTepuan3anys ChITyuux
nurarenbHbIX cpef. Crepuin3anus >kuakocted. OuncTKa M CTepyuausalvs Bo3zayxa. ['epMerusarius
anmapaTypbl ¥ KOMMYHUKAITAA.

JlabopaTopHoe 3aHsiTre: V3yueHre KWHETHYeCKUX 3aKOHOMEePHOCTel pocTa MUKPOOPTaHU3MOB.

3azaHus [7Isi CaMOCTOSITe/TbHOM PabOTHI:

Tema 5. AnnapaTypa AJ/ifl Ky/IbTUBUPOBaHHS MUKPOOPraHU3MoOB

YCTaHOBKU /11 MIOBEPXHOCTHOI'O KYJ/IbTUBUPOBaHUS MHUKpPOOPraHusMoB. (dDepMeHTEpEI
JIIs1 TTyOMHHOTO KY/IbTUBUPOBAaHUSI MUKPOOPTaHU3MOB.

3agaHus [k CaMOCTOSITe/TbHOM pabOThI:

TunoBble TeXHOJIOrNYecKMe npuembl KU anmnapaTypHoe oopMiaeHune cTagun
KyNbTuBMpoBaHNA  (BMocmHTesa), nopfepXaHms  acenTUHeCcKUX  YCJI0BUM,
TemnepaTypbl, pH cpeabl n Ap. NnapamMeTpoB npouecca Ha TpebyemMom ypoBHe,
Tenno- n maccoobMeHa; ctaguin BblAeSIEHUA U OYUCTKM NpPOAYyKTOB BmocmHTesa.
TecTupoBaHne 6MONOrNYeCKM aKTUBHbIX BeLeCcTB MO TUMOBbIM CXeMaM,
HaOe»XXHOCTU Mnpouecca, OXpaHbl OKpyXXalowen cpenbl, KOHTPossA U 6e3onacHbIX
yC/I0BUI 3KCMayaTaunun. BcnoMoraTenbHble CTaAnn TEXHOJIOMMYECKOro npouecca
M MX ponb B BuoTexHosnormyeckom rnpomssoacTee. CoBpeMeHHble noaxoAbl K
CO3[aHNI0 pecypco- UK 3SHeprocbeperawnx TEXHONOTMA W  MaJloOTXOLAHbIX
Nnpon3BoACTB

Tema 6 IleHo0Opa3oBaHue ¥ MeHOTrallIeHHE



XapakTepuCTHKa IeH. BimsiHue coctaBa cpefjbl ¥ CBOMCTB KyJ/IbTYP Ha TleHOOOpa3oBaHuUe.
TexHo/sioruueckoe 3HaueHue reHkl. METOALI u YCTpOﬁCTBa AJId TIeHOrallieHus.
JlaboparopHoe 3aHsTHe: OnipesiesieHre Co/iep>KaHnsi 0MOMAacChl B Ky/IbTypPaTbHOU >KUTKOCTH.
3ajaHus [JI7Is1 CAaMOCTOSITe/TbHOM PabOTHI:
Mepnoaunsaums GUOTEXHOIOT NN.

MNoBepxHOCTHOE 1 rNybUHHOE KYyIbTUBUPOBAHME.

MepepaboTka  OTX0O40B  MNULWEBOW,  LENNON030-OyMa>kHOM 1 MNMULLEBOWN
MPOMBbILUIEHHOCTM.

OcCHOBbI reHHOW UHXXeHepun nNpu paboTe ¢, bakTepmnamn.
KopMoBble aHTUBMOTUKIN. DHTOMOMATOreHHbIe NpenapaThl.

OCHOBbI TEexXHOJ1I0rni Pa3/ZINYHbIX aJIKOroJibHbIX HalNMMNTKOB (BMCKKN, BUWHO,
KOHbSIK, MNBO...)

Pazzien 2. [IpuMeHeHHe OMOTEXHO/IOTMH B PA3HBIX 0TPAC/IAX MPOMbIIILIEHHOCTH

Tema 7. OxpaHa OKpyKarollell cpegpl Ha  TPeJNpPHUATHSIX  MHKPOOMOIOTHYeCcKoin
MPOMBILUTEHHOCTH.

O4mncTKa CTO4YHbIX BOA. O4MCTKa ra3soBo34yLIHbIX BbIOPOCOB.

JlabopaTtopHoe 3aHsiTvie: VIHTUOUPYIOITe U TMMUATHPYOIHEe (aKTOPbl pOCTa MUKPOOPTaHW3MOB

JlabopatopHoe 3aHsTHe: OripejenieHrde COAEpP>KaHUsI a30Ta B KY/JIbTypalbHOH >KUAKOCTH U B
NUTaTe bHbIX Cpejax.

3aziaHus [T CaMOCTOSITeNIbHOM paboThl: Perysnsiius obpa3oBaHusi (epMEHTOB KaK KOHEUHBIX

PO/ yKTOB.
Tema 8. BUOTE@XHONOrMuA npoun3BoancCcTBa NPOAYKTOB MUTAHUA U HAalNUTKOB.
PYHKLMOHAJIbHbIE numiieBble npoOyKThl. depMeHTaUMSA OBOLLEN.

BuoTtexHonormm B nponsBoacTBe 4asd, kode. [1pon3sBoACTBO Cbipa

JlabopaTtopHoe 3aHsiTve: OripefenieHne cofepkanust ¢ochopa B KyJbTypPaabHOU KUJKOCTH U B
MUTATEeJIbHBIX CpeAax.

3ajiaHus [71st CaMOCTOSTeNTbHOU paboThl: AHAOOM3M yrIeBO/OB.

Tema 9. TpOM3BOACTBO M NPOMBbILLIJIEHHOE UCNOJIb30BaHue pepMeHTOB

3HayeHre (epMeHTOB, UCTOYHHKH MX MOMydeHus [IpomeiiiieHHbIe )epMeHTHBIE Mperaparsl.

dakTopbl, BIUsIONMe Ha OrocrHTe3 (hepMeHTOB. [IprMeHeHNe epMeHTaTUBHBIX IperapaToB.

JlabopaTopHoe 3aHATMEe: OnpepenieHne cofep>XaHus YriesonoponoB B
KYNbTYpPasibHON XXUOKOCTW.

3aZlaHus /11 CaMOCTOSITe/IbHOM paboThl: Bpo)keHWs, OCHOBaHHbIE Ha TJIMKOJW3e. Peryssius
obpa3oBanus hepMeHTOB KaK KOHEUHBIX TIPO/IYKTOR.

Tema 10. BUOTE@XHOJIOrUA NPOU3BOACTBA NPOAYKTOB NUTaAHUA U HAaNUTKOB

®yHKLNOHAaJIbHbIE NMULLEeBble NPOAYKTHI.

3agaHusi [T CaMOCTOsITeNIbHOM paboThl: MoJieKy/sipHble OCHOBBI TIPEBDAIlleHUs] SHEPrud B
6uoorMueckux cucreMax. OKMCUTebHOe (hoChOPUTUPOBAHHE.
Tema 11. FeHHaa wHXeHepus 0OakTepuin, BbICLWUMX pacTeHUn u obnactm ee
NnPUMeHeHns

HyKknenHoBble KNCNOTbl N (PaKTOPbl HAC/Ie4CTBEHHOCTUN Y XXUBOTHbBIX OPraHnU3MOB.
FeHHass wuHXeHepus 6akTepuin. [eHHas WHXeHepusa pacTeHun. T[lonyyvyeHune
TPAHCreHHbIX pacTeHnn. NMonyvyeHne TpaHCreHHbIX XXUBOTHbIX

JlabopaTopHoe 3aHsATHe: VlccienoBaHWe OMOXMMHYECKMX CBOMCTB amula3 MUKPOOHOTO U
PaCTUTEJILHOTO TIPOUCXOKCHUS.

3aganus [jis caMOCTOSITesTbHOW paboThl: Turbl MeMOpaHHBIX cUCTeM. Perynsiusi oOpa3oBaHUs
(hepMeHTOB KaK KOHEUHBIX TIPO/IYKTOB.

Tema 12. [leneHne KNeTku



MuTo3. OnpegeneHme MUTOTUYECKOW aKTUBHOCTU TKaHen. Menos. KpoccnHroeep
MoHornbpmnaHoe ckpewmsaHne. OurnbpuaHbie ckpewmBaHusa. MonanrnbpmngHsie
CKpewmnBaHuns.

JlabopaTopHoe 3aHsiTHe: VccnenoBaHue OMOXMMHUUECKMX CBOMCTB aMuia3 MHKPOOHOTO M
PaCTUTETBHOTO TTPOUCXOXKeHHS.

3aziaHus I8 CaMOCTOSITe/TbHOW paboThl: Turbl MeMOpaHHbBIX CUCTeM. Peryssius obpa3oBaHUs
(bepMeHTOB KaK KOHEUHbIX MPO/IyKTOB.

Pa3zen 3. HampaBsieHHbIHM CUHTE3 TIePBUYHBIX M BTOPUYHBIX MeTabo/UTOB
Tema 13. O6n1acTn NPUMEHEHUS TPAHCIEHHbIX PaCTEHUNN

MNonyyeHe TpPaHCreHHbIX pacTeHUW, YCTOMYMBBLIX K BpeAHbIM HAaCEKOMbIM.
MNepcrnekTmBbl W OrpaHUYeHUs B WUCMOJNIb30BAaHUM TPAHCrFEHHbIX pPacTeHWUN.
dKonornyeckme npobnembl, CBA3aHHble C WCMNOJb30BaHMEM  TPaAHCreHHbIX
pacTeHun.

JlabopaTopHoe 3aHsiTHe: MUKPOOHBIN CUHTE3 MOJIOUHOU KUC/IOTHI

3ajlaHus [7Isk CaMOCTOSITeTbHOW paboThl: BOCHHTE3 YKCYCHOM, TUMOHHON KHUC/IOTHI.

Pa3zgen 4. buorexHo/s0rusa u MegJULIAHA

Tema 14. buorexHosorusi B MeIULIMHE U APYTUX OTPaC/sx

BruoTexHonornueckre MpoLieCCHI. AnTnOuoTvku. VMMyHHass OWOTeXHOMOrHs. BakIMHBL
®epmMeHThl. Burtamuuel. WHcynuH. T'opMoHBI pocTta. MIMMyHOMOAY/IATOPbL. MMMyHOZEpeCcCaHTsl,
KpOBe3aMeHUTe 1, CTepor/Hble TOPMOHBI, KOpepMeHThI. MeAULIMHCKe aMUHOKMCIOTHL. Caxapo3a U ee
3aMeHUTe/M. MOHOK/IOHaNbHbIEe aHTUTesna. HampaBneHHBIN CHHTE3 TONMMCAaxXapuZoB M JIMIIH/OB.
buocuHTes mosvcaxapyujoB. IUIIOKOHeoreHes, B3aMMOCBS3b C IIPOLleCCaMU aCCUMUW/ISALIMM CaxapoB.
Jlummiiel, uX Kiaccudukauys. bruocuHTes TUnmos.
JlabopaTopHoe 3aHsTHE:

IMurieBass OGMOTEXHO/IOTHUS
OKonoruyeckas 6MoTexXHOIOTUsI
broTexHOI0TMS B 9HEPreTUKe U 5KOJIOTHH.
BbuoreorexnoJorus
Kpuocoxpanenue
CrpoeHnnie MUKpPOOHO#1 KiieTKH. OCHOBHBIE 37IeMeHTHI K/IETKH
XuMmuueckuit coctaB 0OakTepuanbHOW K/IeTKH. DHepreTuueckuil Mertabonusm Oaxrepuil. bpokenve u
Jbixanue. Poc ¥ pa3sMHOKeHHe MUKPOOPTraHW3MOB
YCTpOiCTBO CBETOBOrO MUKpPOCKOMA. JIFOMUHECLIEHTHasi MMKDOCKOITHS. Y CTPOWCTBO 3/71€KTPOHHOTO
MHUKPOCKOIIA.
TepmocTar, ero yCTpoiCTBO M Ha3HaueHWe. Ha3HaueHWe U yCTPOHCTBO CyX0>KapOBOTO LiKada
OcHOBBI pabOTHI B aCENTHUECKUX YCIOBUSX (aBTOK/IABUPOBaHUe, 00/1yueHre, XMM.00paboTKa)
TexHOIOrHsl MPUTOTOBJIEHUS IUTATENBHBIX CPefl 11 KyJbTUBUPOBAHNSI MUKPOOPraHU3MOB.
ITosyyeHue ¥ OATOTOBKA YIJIEBOLHOIO CBIPbS //1s1 KYJIbTUBUPOBAHNS MUKPOOPraHU3MOB.
OCHOBBI I/TyOMHHOTO KY/IbTUBUPOBAHUS C TPUMeHeHNeM aKTUBHOM aspariiu
TexHon0TYMH, OCHOBaHHBIE HA OPOJAWIBEHBIX TIpOLIecca
MeTo/bI 5KCTParupoBaHus U OYUCTKU ()epMEHTOB, BATAMUHOB U JIUITH/IOB
Mertope1 onipegenenus pH cpezibl
TexHO/MOTMY TIPUTOTOBJIEHUsI TPOAYKTOB MHKPOOHOrO CHMHTe3a W KOHTPOJb MX KauecTBa
(buoTexHOMOTHSI MOJIOKA UM MOJIOUHBIX TIPOAYKTOB, TpUMeHeHHWe (epMeHTHBIX IIperapaToB B
OpOZMIBHOM MTPOMBIIIITIEHHOCTH)



4. YYHEBHO-METOIMYECKOE 1 THOOPMAILIMOHHOE OBECIIEYEHWE NUCHUIJINHBI
4.1. OCHOBHAA JINTEPATYPA

1. BaxenoBa, M. A. OcHOBBI MoJieKy/sipHOH Ouonoruu. Teopust W MpakTUKa : ydeOHOe
nocobue / Y. A. bBaxenosa, T. A. Ky3nerjoBa. — Cankr-IletepOypr : Jlans, 2018. — 140 c. — ISBN
978-5-8114-2698-0. — TeKcT : 371eKTPOHHBIN // JIaHb : 3/1€KTPOHHO-OMOMMOTeUHast cuctemMa. — URL:
https://e.lanbook.com/book/99204— Pexum focTyna: A/isi aBTOpU3. [10/Ib30BaTeel.

2. Benokypora, E. C. BuoTexHOMOrusi TIPOAYKTOB PpaCTUTENbHOTO MNPOUCXOXKAEHUS :
yuebHoe mocobue / E. C. Benokypoga, O. b. MIBanuenko. — Cankr-IletepOypr : Jlans, 2019. — 232 c.
— ISBN 978-5-8114-3630-9. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-OMO/IMOTeUHasi cucTeMa.
— URL.: https://e.lanbook.com/book/118619— Pesxum foctyma: [jist aBTOPHU3. TI0/Ib30BaTeel.

3. brrukoBa, O. B. Ce/bCKOX035HCTBEHHAs OMOTEXHO/IOTHA : yueObHoe mocobue / O. B.
BrrukoBa, JI. I1. Xne6oBa. — Cankr-IletepOypr : Tpounkuii moct, 2023. — 244 c. — ISBN 978-5-
4377-0177-5. — TekCT: SMeKTPOHHBLIM // JlaHb : SJeKTPOHHO-OMOMMOTEeUHas cUCTeMa. —
URL:https://e.Janbook.com/book/313907 . — Pexxum focCTyTIa: [i/isi aBTOPH3. TI0/Ib30BaTe/iei.

4. Taitnymmaa, M. K. OcHOBBI OHMOTEXHOJIOTUM TIepepabOTKU CeTbCKOXO03SIiCTBEeHHOM
npoAyKuuu : yuebHoe mocobue / M. K. Taiinymmna, A. H. BosoctHoBa, O. A. flkumoB. — Kasass :
KI'ABM wum. Baymana, 2019. — 88 c. — TekcT : 3/1eKTpOHHBIH // JIaHb : 3/1eKTPOHHO-0M0/MMoTeuHast
cuctema. — URL: https://e.lanbook.com/book/129425

5. MumanuH, FO. ®@. BroTeXHOMOrUs paljioHaNbHOMN 1epepaboTKH >KUBOTHOTO ChHIPBS :

yuebHoe nocobue / FO. ®. MumanuH. — 2-e u3f., crep. — Cankr-ITetepOypr : Jlaab, 2020. — 720 c.
— ISBN 978-5-8114-5350-4. — TeKCT : 3/7IeKTPOHHBIH // JIaHb : 3/IEKTPOHHO-OMO/IMOTEUHAsT CUCTEMA.

— URL: https://e.lanbook.com /book/139248 - — Pesxxum frocTyma: Ajist aBTOPH3. TIO/Ib30BaTeIeH.,
6. KanamuvkoBa, E. A., OcHoBbl OuoTexHojorvu : yuebHoe miocobue / E. A.
KanamnukoBa, M. FO. UYepeguuuenko, P. H. Kupakocsan, O. Bb. IlosmBaHnoBa. — Mocksa : KHoPyc,

2023. — 277 c.— ISBN 978-5-406-11661-6. — URL.: https://book.ru/book/949375

4.2. NOIIOJIHUTEJIBHAS JINTEPATYPA

7. Bupyconorusi u 6uorexHonorus: yuebnuk / P. B. Benoycosa, E. U. fpeiruHa, Y. B.
TpetbsikoBa [u ap.]. — 3-e u3g., crep. — Caukr-IletepOypr : Jlanb, 2018. — 220 c. — ISBN 978-5-
8114-2266-1. — TekcT : 37eKTPOHHBIN // JlaHb : 371eKTPOHHO-OMO/MmoTeuHass cuctema. — URL:
https://e.lanbook.com/book/103898 - — Pexxum focTyma: [ijist aBTOpU3. TI0/Ib30BaTesIel.

8. MuponoB, II. B. BuoTexHONOrWsl THUINEBBIX W KOPMOBBIX IIPOAYKTOB : yueOHoe
nocobue / I1. B. Muponos, E. B. AnayauHoBa, B. B. TapHomnosnbckass. — KpacHosipck : Cubl'yY um.
akagemrka M. @. PemernéBa, 2017. — 94 c. — TekcT: 37eKTpOHHBIM // JlaHb : 37€KTPOHHO-
oubmoreunass cucrema. — URL: https://e.lanbook.com/book/147484 - — Pexxum [foctyma: s
aBTOpU3. M0/Ib30BaTeel.

9. Pemetnnk, E. UW. BuorexHosorus TPOAYKTOB JieueOHOrO U TPOGUIAKTUIECKOTO
nuTaHus : yuebHoe nocobue / E. Y. PemetHuk. — Bnarosermenck : Jamsl'AY, 2016. — 58 c. — Tekcr :
3/1eKTPOHHBIH //J1aHb: 3JIeKTPOHHO-O016/IMOTeuHast cucrema. —
URL:https://e.lanbook.com/book/137733- — Pexxuim AOCTYyTIa: A/ aBTOPU3. TT0JIb30BaTeel.

10. JIabopaTopHBI TPAKTUKYM 110 OMOTeXHOMOTHMM pacTeHWd : yuebHoe mocobue / E. A.

KanawmnukoBa, M. FO. Uepennuuenko, P. H. KupakocsiH [u ap.]. — Mockga : Pycaiinc, 2024.

— 239 c. — ISBN 978-5-466-04320-4. — URL.: https://book.ru/book/951687

11. JlabopaTopHBIii TIPaKTHKyM IO OWOTEXHOJIOTMM pacTeHW : yuyeOHOe mocobue / E. A.

KanammukoBa, M. FO. Uepeguuuenko, P. H. Kupakocsit [u gp.]. — Mockga : Pycaiiic, 2024.

— 239 c. — ISBN 978-5-466-04320-4. — URL.: https://book.ru/book/951687
4.3. COCTAB JIMIIEH3VNOHHOI'O 1 CBOBOJJHO PACITPOCTPAHAEMOI'O ITPOTPAMMHOI'O

OBECIIEYEHNS{, B TOM UNCJIE OTEHECTBEHHOTI'O I[TPOM3BO/JCTBA

1. Microsoft Windows 7 Pro
2. Office 2007 Standard
3. Moodle 3.8

4.4. COBPEMEHHBGIE ITPO®ECCHNOHAJIBHBIE BA3bI JAHHBIX, THOPOPMALIMOHHBIE
CITPABOYHBIE CUCTEMBI, 3JIEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPCBI

1. Cucrema  aBTOMAaTU3aLuH oubmorek  MPBUC64; 000 «dBulu  —cucrem»
http://support.opendu.ru



http://support.open4u.ru/
https://e.lanbook.com/book/137733
https://e.lanbook.com/book/147484
https://e.lanbook.com/book/103898
https://book.ru/book/949375
https://e.lanbook.com/book/139248
https://e.lanbook.com/book/129425
https://e.lanbook.com/book/118619

2. OnektpoHHas 6ubmoTeuHas cuctema OO0 «KHOPyc meana» www.book.ru
3. DnekTtpoHHas 6UOMOTeUHast CUCTeEMa W3/aTebCTBa «JlaHb»; www.e.lanbook.ru

5. MATEPNAJIbHO-TEXHUYECKWUE YCJTOBUA, OBOPYOBAHUE U
TEXHUYECKWNE CPEOCTBA OBYHEHUA

YuebGHasi ayauTopus As TIPOBeJeHHsl 3aHSTHN JIEK[MOHHOTO TWIIA, BBITIOJHEHHUS KYPCOBBIX DPaboT,
TPYNIOBBIX U UHAUBUYAIBHBIX KOHCY/IbTaL[MH, TEKYILero KOHTPOJ/IS ¥ IPOMEKYTOYHOM aTTeCTaljuy.
Crnierpanu3vpoBaHHass Mebenb Ha 20 TM0OCaZIOUHBIX MECT, JOCKa HAcTeHHasi, pabodee MeCTO
nperiofaBaress. I[Ipoekrop EPSON Multi Media Projector EB-824H, HoyTtOyk Asus Kb52D,
TIPOEKIMOHHBIN 3KpaH Lumien. Yuebnsiii kopryc Ne 12. (hakyibTeT 6MOTeXHOIOTHH).

Yuebnas maboparopusi /171 IPOBeieHHsT 1Tab0paTOPHO-TIPAKTUYECKUX 3aHSATHH.

Crerwan3vpoBadHas Mebesib Ha 15 TI0CaJioUHBIX MecCT, JabopaTopHoe 000pyZioBaHHE W TPUOODHI:
npubop Ksapu-24, pedpakromerp MPP-454, anamusarop mosoka Knesep-2, pH-metp pH 150 M,
tdotoanekrpokasopumerp K®K-3, meur mydensHas CHOJI, MHKPOCKON CTepeoCKOIAYeCKHi,
MUKpockor bruomen-2M, cymmnbHbiii mikad [1C-80, nentpudyra LJT «OKA», Becbl aHamUTHYECKUe,
Becbl 3/eKTpoHHBIe CUW-420, Tepmoctar TC-80, BozsiHas 0aHsi, mpuOOp /A TUTPOBAHUA,
akBaguctuiaTop AJ]3-5; focka cTaloHapHast, pabouee MecTo TiperiofiaBaresisi. YuebHbIid kopryc Ne
12. (pakynbTeT GHOTEXHOIOTHN).

ITomerieHue il CaMOCTOSITENIbHOM paboThl 00YUarONUXCS C BO3MOYKHOCTBIO TIO/K/TFOUEHHS K CETH
WuTepHeT, obecrieueHWMEM [OCTyNa B 3JIEKTPOHHYIO HH(OPMAI[MOHHO-00pa30BaTe/bHYI0 Cpeay
Topckoro TAY, HamuuueM  HeoOXOJMMOrO  KOMIUIEKTa  JIMLEH3UOHHOTO W CBOOOZHO
PacrpoCTpaHsieMOro MPorpaMMHOro obecreyenus. Yue6nsid kopryc Ne 6. Bubnmoreka.

UYuTta/bHbIe 3a/Ibl; 3/IEKTPOHHO-UH(MOPMAI[UOHHBIH 0TAe oubmmoteku I'opckoro I'AY.
CrieLmay3vpoBaHHasi Mebesnb; cucteMa KOM(GOPTHOTO KOHAWLMOHMPOBaHUs C (TioforpeBoM) ¢Gopm-
¢axrop — crmmr-cucteMa GREE; kawkHbil ckaHep JJIAP-ITnaHCkan A3-LI; KOMIUIEKT KOMITbIOTEPHOM
TeXHUKH B cOope (10 eTMHMUI]) C BO3MOXKHOCTBIO TIOK/TIOUEeHHs K ceTH VIHTepHeT U obecrieueHus [OCTyTa
B 3JIEKTPOHHO-MH(OPMAIMOHHYI0 00pa3oBate/ibHy0 cpeny ['opckoro T'AY. YueGHbiii Kopryc Ne 6.
bubmmoTeka.



http://www.e.lanbook.ru/
http://www.book.ru/

6. OUEHOUYHBIE CPEICTBA
6.1. IlepeueHb BOIIPOCOB K 3ayeTy.

1. Annocrepuueckue ¢hepMeHsbI.

2. AMMHOKHCJIOTBI acraparvHOBOrO psijia.

3. Anabonryeckue ¥ KaTabosmueckye MpoLecchl UX B3aUMOCBSI3b B K/IeTKax.
4. AHTUOMOTHKH MX KIaCCU(PUKALIUSA U POJIb B MeTab0/THU3Me KJIETOK.
5.BUOCHHTE3 aHTHOHMOTHKOB.

6.brocrHTe3 MMIUOB.

7.buocuHTe3 Mu3KHa.

8.BuTaMuHbI MX KiaccurKaLys U 3HaUeHue.

9.ButamuH Bi,, ero cTpykTypa U 3HaueHue.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

BrusiHMe BHEIIHUX yC/I0BUM Ha POCT Y pa3BUTHE MUKPOOPraHW3MOB.

'MMKO/N3, ero SHepreTHyeckKasi CyIIHOCTb.

3aKOHOMEpPHOCTH POCTa U Pa3BUTHSI MUKPOOPTaHU3MOB.

3aBUCHMOCTH y/ie/IbHOM CKOPOCTH pOCTa OT KOHL{eHTpaluy JMMUTHpYoLiero cybcrpara.
3aBUCHUMOCTH y/1e/IbHOM CKOPOCTH POCTa OT KOHL|EHTPAIUK OJHOTO MPOYKTa MeTabo/u3ma.
3aTparsl Ha TO/ZiepKaHue XKU3HU 0e3 pa3MHOXKeHHUs. DHEeprus Mo/ /1ep KaHusl.
VHrubupoBaHye 1 aKTUBALMS POCTa MUKPOOPTaHU3MOB.
KetogesokcudocdoriokoHaTHBIN TyTh.

Knaccudmkanys npogykToB Metaboni3mMa

KoopayHarusi MUKpo6HOTro MeTabomnr3ma.

KpuBasi pocta MUKPOOPraHM3MOB B TIPOCTBIX N€PUOANYECKUX YC/IOBUSIX.
KynbTHBHpOBaHWEe MUKPOOPTaHW3MOB Ha Ia3000pa3HbIX YT/IeBOAOPOAX.
KynbTUBHpOBaHE MUKPOOPTaHU3MOB Ha KHC/IOPO/COZEPIKAIIUX COeTUHEHHSIX.
Metabonryeckrii KO3 pHLIMeHT, KWHETHKA MTOTpebieHus CybcTpaToB.
MaTepuabHbIM OalaHC MPOTOYHOTO epMeHTepa.

MopenupoBaHye OMOTEXHOIOTUYECKUX CUCTEM

Mogenb XKako60-MoHo.

MexaHU3M caMOpery/MpoBaHUsl XeMOCTaTHOW CHCTEMBI.

MUKPOOPraHU3MbI — CTIeLU(PUIECKHIA 3/1eMeHT OMOTeXHO/IOTMYeCKUX CUCTEM
MUKpPOOHBI CHHTE3 aMUHOKUCIIOT M €T0 PeryJIsIys.

MukpoO6Hble ro/icaxapH/ibl: CBOMCTBA U IPUMEHeHHe.

HaripaBiieHHbIN OMOCHHTE3 apOMaTUYeCKUX aMHUHOKUCIIOT Ha IpuMepe TpunTodana.
HaripaBneHHbIY cHHTe3 TPUKapOOHOBBIX KHUC/IOT

HeronHoe okucieHye, HarpaB/IeHHbINA CHHTE3 YKCYCHOM KHUC/IOTBI.

HerpepbIBHOE Ky/IbTUBUPOBaHHE MUKPOOPraHU3MOB.

OnTrMU3anyst MPOU3BOAUTETLHOCTH TIEPUOJUUECKOTO TIPOLiecca.

Oco6eHHOCTH MUKPOOHOIOTHUeCKUX TIPOL{ECCOB.

ITaccuBHBIN U aKTUBHBIM TPAHCTIOPT.

IMenTo3odocdaTHBIN UK.

[Tpoay1LieHThI TUITH/IOB.

IMonycuHTeTMUECKHE aHTUOMOTHUKOB Ha ocHOBe 6-ATTK.

IMonucaxapugpl. JJOCTYITHOCTL CaXapoB.

[Tpoay1LieHThl aHTHOWOTHKOB.

IIpopyuenTel BUTaMuHa By,

[TonyueHue u npuMeHeHNe BUTaMUHA By,

[MoHsITHE y1e/TbHOM CKOPOCTH POCTAa MUKPOOPTaHU3MOB M SKOHOMHUECKOT0 KO3 dHLIMeHTa.
[ToTpebHOCTH MUKPOOPTaHU3MOB B TIUTAaTe/IbHBIX U IPYTHX BeLeCTBaxX

ITporjecc 1MosHOro BhITECHEHUS.

ITpotiecc MosHOTO CMeIIeHus.

ITporjeccel aBTOCE/EKIMU B XeMOCTaTe.

[Tytu ycBOEHUs H-aJIKAHOB MUKPOOpraHW3MaMH.

PerynupoBaHue (hepMeHTaTUBHBIX [TPOLIECCOB Ha ypOBHe (hepMEHTOB, Ha YPOBHE TeHoMa.
Peryisiiiuisi iepeHoCa BeIeCTB uepe3 MeMOpaHbl.

Pubyno3zomoHohoChaTHBIHN LK.

PocT MUKpOOpraHu3MoB Ha H-a/IKaHax.

PoCT MUKPOOPraHU3MOB Ha XXUAKUX YT/IeBOAOPOJAX.



56. PoCcT MUKPOOpPraHU3MOB Ha METUIOBOM CITUPTe.

57. PoCcT MUKpPOOPraHuW3MOB Ha 3TUJIOBOM CITHAPTe.

58. CuHTe3 ryiyTamara U IlyTaMyHa.

59. Yc0BuUS Ky/IbTUBUPOBAaHHSI MUKPOOPTaHU3MOB M OMOCHHTE3 T10/IMCaXapH/[OB.
60. LTuk1 TpuakapOOHOBBIX KUC/IOT.

6.2. TecToBbIe 33IaHUA [/I AUATHOCTUUECKOU PabOTEHI.
1. 3aBUCUMOCTbD Y/1e/ILHON CKOPOCTH POCTa OT KOHIIEHTPAIMX MPO/[yKTa MeTaboJIM3Ma OTIMCHLIBAETCS:
1) ypaBHeHreM XUHIIIe/IbBY/ja
2) ypaBHeHHeM MoOHO
3) ypaBHeHreM Mo3epa
2. ®epMeHThI, KaTaTM3HPYIOLIe peakiuM repeHoca rpyml
1) ruzaposassel
2) OKCHpeAyKTa3kbl
3) TpaHcdepasbl
3. JIuMoHHast KUC/I0Ta obpasyeTcs A. niger:
1) B upK/ie TPUKapOOHOBBIX KUCIOT
2) B meHTO30(0CcHaTHOM I[HKIIe
3) B I'/IMKOJIK3e
4. Tlpouecc paciieryieHus1 CJIOKHBIX BelecTB Ha TIPOCTbIe U OKHUC/IeHHWe XUMHUECKMX BeIIeCTB C
Bbl/le/IeHHeM 3Hepruy, KOTopast aHHy/IupyeTcs B cBsa3ax AT
1) aHabou3m
2) karabonvam
3) cuHeprusm
5. KiroueBble cTa U OMOCHHTe3a TpUnTodaHa 3a/10XKeHbI B:
1) rnmukonm3e
2) UuKJIe TPUKapOOHOBBIX KMC/IOT
3) rekcozomoHOdochHaTHOM Ty TH
6. bBuocuHTe3 mneHUUW/UIMHA  MHUKpoopraHu3mom  Penicillum  chrysogenum  mogBepraercs
PeTPOMHTMOMPOBAHUIO CO CTOPOHBI:
1) L - nu3uHa
2) L — rimyTaMMHOBOM KUC/IOTEI
3) MIMKUMOBO# KHUCIOThI
7. Jlerue BCero Apo>Ku MOTPeOISIOT rapadyrHbI C IJTMHOM 1[eMu:
1) Ci5-Cis
2) Cy ¥ BhIIIIE
3) Cii-Ci4
8. ITapaduHbl He(TH MO>KHO MCITIOTb30BaTh B MUKPOOHOM CHHTe3e [|JIsl TTIO/TyYeHHsT:
1) KOPMOBBIX APOKKeH
2) MOJIOUHOM KUCJIOThI
3) x1eb0meKapCKUX JAPOXOKeH
9. Bpewmsi, 3a KOTOpOe B TIOIYJISLUN OJHOK/IETOYHBIX OPraHU3MOB y/IBaWBAeTCs UHCJIO K/IeTOK:
1) BpeMsi pereHeparuu
2) Bpemsi reHepaLuu
3) BpeMsl afianTaluu
10. O6pa3oBaHye 3TaHOJIA U3 MTUPYBATa NP CITUPTOBOM OPOKeHWH KaTanu3upyeT GpepMeHT
1) ankoronbaeruaporeHasa
2) docdornmuepaTkriHasza
3) riutiepanberuadocdaraeruaporeHasa
11. TIpu xakoil ¢ase pocTa XeMOCTAaTHOTO Ky/JbTUBUPOBAHWsS MUKPOOPTraHW3MOB, C/ieflyeT HauWHaThb
0TOOp KY/bTYPHOM XKUJKOCTU
1) nor-gase
2) da3se oTpULiaTebHOTO YCKOPEHHsI
3) B cTaljuoHapHol ¢ase pocTta
12. CpIppeM [/151 IPOU3BO/ICTBA YKCyCa SIBJIAETCS:
1) 3TU/IOBBIN CTIUPT
2) MoJI0YHast KMUCJI0Ta
3) MTMMOHHasE KUC/I0Ta



13. Ko3dduieHT nponopLyoHaJbHOCTH, XapaKTepH3yIOLLUI KJIeTOUHBINA pOCT
1) cKopoCTh IPOTOKa
2) yAenbHasi CKOPOCTb POCTa
3) KOHCTaHTa HaChILL[eHUS
14. KuneTnueckou Moienibio pepMeHTaTUBHBIX TIPOLIECCOB SIBIISIETCS:
1) mogiens Muxasmica-MeHTeH
2) mogenb YKakobo - MoHO
3) Mozesb JIptorica — YUTMeHa
15. MuKpoOHbIi TIoMcaxapyf, KCaHTaH MPOYLUPYeTCs: MUKPOOPTaHU3MaMHU:
1) Bacillus subtilis
2) Acetolacter aceti
3) Xanthomonas campestris
16. INponecc, xapakTepu3yHOIIUIACSA eAMHOBPEMEHHOW 3arpy3K0ii BceX KOMIIOHEHTOB NTUTaTelbHOM
CpeZbl ¥ TIOCEBHOTO MaTepHasia B arrapar B HayaJsie TpoLiecca:
1) HeTIpephIBHEIIM
2) TiepuoIuuecKuii
3) nonyHenpepbIBHBIN
17. B KauecTBe MHUKPOOPraHM3MOB — TIPOZAYLIEHTOB Oesika Ha STHUIOBOM CITUPTe KakK €JIWHCTBEHHOM
HCTOYHUKE YT/IePOoZia MOTYT HCTIOb30BaThCS:
1) akTukomuLeTsl Actinomyces lavendulae
2) 6akrepun Bacillus subtilis
3) apoxoku Candida utilis, Hansenula anomala
18. PexxriM Ky TbTUBUPOBAHMsI, OCHOBAaHHBIM Ha MPSIMOM KOHTPOJIe KOHLIEHTpaLy 6uoMacchl ¢
TOMOLLBI0 OTO3/IeMeHTa
1) oKcHCTaTHBIN
2) TypOUaOCTaTHBIN
3) pH-craTtHbIi
19. YpaBHeHne XuHIIENbBY/A ONUCHIBAET:
1) 3aBUCUMOCTD y/ie/TbHON CKOPOCTH POCTa OT KOHIIeHTPALUX TIPOAYKTa
2) 3aBUCHMMOCTb y/IelTbHOW CKOPOCTH POCTa OT KOHILeHTpaluu cybcTpara
3) 3aBUCHMMOCTB y/IeTbHOW CKOPOCTU POCTa OT KOHLIEHTPAL[M PACTBOPEHHOT'0 KUC/IOPO/a
20. YpaBHeHre MOHO ONMChIBaeT 3aBUCKMOCTh Y/ielIbHOW CKOPOCTH POCTa OT:
1) KOHL|eHTpallu1 paCTBOPEHHOT0 KUC/IOpo/a
2) KOHLIEHTpalLuy cyocTpaTa
3) KOHLIeHTpaLUH MTPOAYKTa
21. TTonmyyeHure HOBBIX Oosiee 3(h(heKTUBHBIX aHATIOTOB MEHUIW/THHA CBSI3aHO C U3MeHeHHeM
1) sigpa aHTHOMOTHKA
2) TMa30/MJMHOBOI'O KOJIbL{A
3) ero 60KOBOI1 Lienu
22. TlocnenoBaTenbHOCTh peakUWit KoOHAeHcaluu (opManbaeruja, rAULMHA U AUOKCUAA yriaeposa B
A0JIOUHYIO KUCIOTY
1) pubyno3zomonodochaTHBIN LUK
2) CepyHOBBIN MyTh
3) mukn Kpebca
23. B mpoiiecce KynbTHBUpOBaHWs Apoxoked Cryptococcus terricolus Ha pas3iuuHbIX Ccy6cTpartax
00pa3yroTCs CJI0KHBIE JTUMU/BI, K HUM OTHOCATCS:
1) HeliTpanbHbIE KUPBI U BOCKU
2) pocdommmnubl ¥ TIUKOIUATIUBI
3) IpOU3BO/IHBIE JIUTTHU/IOB
24. KynbTUBMPOBaHWE MHKPOOPTaHU3MOB C TIIOCTOSIHHBIM TIPUTOKOM MHTaTeJLHOTO CcyOcTpata u
OTTOKOM TOTO JXe KOJTMUecTBa cyocTpara ¢ 00pa30BaBLIMMMUCS B MPOLiECCe MPOAYKTaMU MeTaboM3Ma:
1) HerpepBIBHOE
2) TIoyHeTpepbIBHOe
3) nepuouyeckoe
25. TpeaiecTBeHHUKOM TPUIITO(daHa SB/SIeTCS:
1) 1jaBesieBO-yKCyCcHast KUC/I0Ta
2) a- KeTorIyTapoBasi KUC/IOoTa
3) aHTpaHW/I0Basi KUCJIOTA.
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