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Hean:

HOJIyYECHHE

l. Hean 1 32124 TUCHUTLTHHBI

3HaHUU O

MHOT000pa3uu

METa0OJIUYECKUX  IMyTed y

MHKpPOOPIaHU3MOB M ()OPMUPOBAHKE CIIOCOOHOCTH MCIIOJIb30BATh MOJYYCHHBIC 3HAHHS B cdepe
po(hecCHOHATTLHOM NeSTEIILHOCTH.

3agaun:

- npuoOpeTeHre 3HAHMM

00

MeTaboau3Ma MHKPOOPTaHU3MOB;

0COOEHHOCTAX KOHCTPYKTUBHOI'O M BSHEPre€TUYCCKOIo

- IIOJIYUYCHHC 3HaHWN O MEXaHM3Max MI/IKp06HOFO Pa3iaoXEHUA IMPUPOAHBIX BCIICCTB U

KCEHOOMOTHKOB.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas nucturummaa b1.B.4 «MeTtabonm3mM MUKPOOPTaHU3MOBY» OTHOCHUTCS K YacTH,
dbopMupyemMoil yauacTHUKaMHu 00pa30BaTEIbHBIX OTHOIICHHIA.

2.2. Il w3ydeHHs] JAHHOW YYeOHOW TUCIUIUIMHBI HEOOXOJWMBI 3HAHWS, YMCHHS H
HAaBbIKK, (OpPMUpPYEMBIC MPEALUICCTBYIONMMU AUCHUILTUHAME: «YacTHas MUKpOOUONIOTHUS U
CHUCTEMaTHKa MUKPOOPTaHU3MOB.

2.3. Ilepedenp MoCHENYIOMMX Y4€OHBIX AUCIMIUINH, A KOTOPHIX HEOOXOIUMBI 3HAHHS,
YMEHHSI W HaBBIKH, (opMHpyeMble IaHHOW ydeOHOW muciurumHoi: «TBepasie OBITOBBIC
OTXOJIbI: MCTOYHUKH, COCTaB, METOAbl YTHWIHM3AIUN», «BHOXUMHS MHUKpOOHOHW nerpajgaiuu u

JCTOKCHKAIlMM  ITOJUIKOTAHTOB)),

MIPOXOKJCHHE

yueOHOH (03HAKOMUTENbHON) MPaKTUKU;

OPAKTUKKA TO MNpoQuito NpoPecCUOHANIBHON ACSITeNbHOCTH; NPEIAUILIOMHON MPAKTHKU;

BeInnosiHenue BKP.

1.
[Ipouece

OCBOCHUA

JUCIUILINHBI

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI
HalpaBJI€H Ha

dbopMupoBaHHE  CIEAYIOIIUX

komneTeHMi B coorBercTBUU ¢ ®I'OC BO u OIl BO no nanHoMy HampaBie€HUIO MOJITOTOBKU
06.04.01 «buonorusy», npopuiib «MUKPOOHOIOTHS U BUPYCOIOTUS»:

[IK-1: CrocobGeH uCHoab30BaTh TEOPETHUECKHUE 3HAHHSA B 00JIaCTU MUKPOOMOJIOTHH U
BUPYCOJIOTMH ¥ METOJIOJIOTHUECKUE TOAXO0/IbI AJIS pelieHus Mpo(ecCHOHANBHBIX 3a/1a4.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIUH

Komnerenunus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHIH

TIK-1 WK rxc 1. 3HaTh: 0COOCHHOCTHU KOHCTPYKTHBHOTO |
CrnocobGeH  UCNONB30BaTh | 3HAET 0COOEHHOCTH | PHEPTETHYCCKOTO MeTabonu3ma
TeOpeTquCKI/Ie 3HaHUS B OpFaHI/I?:aHI/II/I " MHUKPOOPraHu3MoOB, MCXaHU3MBI MI/IKpO6HOFO
007aCTH  MUKPOOHOJIOTHH | KU3HEAEATEILHOCTH paBJIO)é(CHI/IH TIpHPOZIHBIX — BCHICCTB M
u BUPYCOJIOTUU U | KJIETOYHBIX y | KCCHODHOTHKOB.

VYMeTh: HCIIOIB30BaTh TCOPETUYCCKUEC 3HaAHUA
METOI0JIOTUYECKUE HEKJIETOYHBIX

JJIsL peuICHuA HAaYYHO-UCCJIICA0BATCIILCKUX
MOJAXOJBl JJISi PElIeHUs | MUKPOOPTaHU3MOB, sanad
npodecCHOHATBHBIX COBPEMEHHbBIC IPHHIUHIIBL | Biaor: HABBIKAMI perens
3ajad. X CHCTEMATHKH, POJIb B | hyyHoameHTanbHBIX W MPHUKIAIHBIX 33739 B

OouocdepHbIX mpoleccax,

BO3MOXHOCTH nux
HUCIIOJB30BaHUA B
PKOOMOTEXHOJIOTUIX JUIA
peliCHUA HAay4YHO-

HCCIIEN0BATEILCKUX 3a1a4.

MHUKPOOHOJIOTHH.




V.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JTUCHHMILIMHBI COCTABJIAET 3 3a4eTHBIX euHUIbI, 108 yacoB, B ToMm unciie 1,1 3aueTHBIX eMHUIBI, 40 YacoB HA IK3aMeH.

N3 aux PEAINUIYETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O o6yquI/15{ 1 JUCTAaHIITMOHHBIX O6p330BaTeHBHBIX TEXHOJIOTHH 22 Jaca.

®DopMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CopepxxaHue IMCUUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYECTBA aKaJeMUYECKHX YaCOB

Ne Pa3znges nucuuniInHblI/TeMa Buner yueGHOI paboThI, dopMma TeKylIero
n/n % | BKIIOYas CAMOCTOSITEIbHYIO PabOTy OOYHAIOLINXCS, | KOHTPOJIst
. = MPaKTUYECKYIO MMOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
3 E (B yacax) ®opma
O 9= NPOMEKYTOUYHOM
Q= KonTakTHas paboTta mpenoaaBarens c -
£ = & aTTecTanuu
e 00yJaromuMucs =
g ° < (mo cemecTpam)
g s § <
51 = =
a| 8 | % =
s z ; g Jekuusa | Cemunap/ KoncyabTanus 5=
E’ = E = MpakTHueckoe, § =~
) S g ) naGoparopHoe s 'S
O A = 3aHsATHe/ O =
1 2 3 4 5 6 7 8 9 10
1 | Pazgen 1. KoHCTPYKTHBHBIH MeTad0/M3M 5
NPOKAPUOT
2 KosokBuym
Tema 1.1. AcccuMumisanuss MakpodJI€MEHTOB U 2 61 1 2 01 3 IMucemenHast paborta
MHKPOIJIEMEHTOB ’ ’ Pedepar
TectupoBanue
3 | Tema 1.2. BuocuHTe3 KIETOYHBIX 2 51 1 1 0.1 3 KostokBuym
CTPOUTETHLHBIX 0JIOKOB ' ' [Mucemennas pabora
KonnoxkBuym
4 Tema 1.3. CuHTE3 BTOPUYHBIX META0OIUTOB 2 7,1 1 2 0,1 4 Pe (bepaTy




5

TectupoBanue
5 Pazgen 2. JHeprernyeckuii MeTadoIHM3M
MPOKAPHOT
6 Konnoksuym
Tema 2.1. CyGctpatHoe ¢ochoprimpoBaHue. 8.1 9 0.1 IMucemenHast paborta
bpoxenus ’ ' Pedepar
TectupoBanue
7| Tema 2.2. ®orobocdopumuposante. Konnoxemyn
N . [MucemenHast pabora
AHOKCUTCHHBI U OKCUTECHHBIN ()OTOCHHTE3 7,1 1 0,1 Pedyepar
fpokapuoT TectupoBanue
8 | Tema 2.3. Oxncinrensroe - KOHHOKBHY%
dbochopumpoBanue. A>poOHOE U aHaIPOOHOE 8,1 2 0,1 HCM;Z};IL?aEa ora
JBIXaHUE MPOKAPHOT Tectnpopare
9 |Pasgen 3. MukpoOHOe  pa3siioiKeHHe
NMPUPOIHBIX BEIIECTB H KCEHOOMOTHKOB
10 KomnokBuym
Tewma 3.1. PaznoxxeHue OMOMOIMMEPOB 8,1 2 0,1 Pedepar
11 | Tema 3.2. AspobHOE U aHA’POOHOE OKUCIICHUE 16 05 0.1 Pedepar
YTJIEBOJOPOOB ’ ' ’
12 | Tema 3.3. bruonerpazaims KCeHOGHOTHKOB 4,1 2 0,1 Peepar
13 | Tema 3.4. HenonHbIie OKUCTICHUS 15 05 ) [MucemenHast padorta
OpPTaHMYECKUX BEIIECTB ’ '
14 | Tema 3.5. OkucieHue HEOPraHUYECKUX 41 1 01 Komnoksrym
COEIMHEHUH XeMOJIUTOTpodamMu ’ ’ TectupoBanue




4.2 I1naH BHeayIUTOPHOI CAMOCTOAITEIbHOI PaG0oThl 00YYaIOLIMXCSI N0 THCIUILIMHE

CamocTosTepHas pa60Ta 06yqalom1/1xca

Y4eOHO-METOIUnYECKOE

Haspanue pazzena, Ouenovnoe .
Cemectp . Cpoxu TpymoemkocTh obecrieyeHne caMoOCTOATEbHOM
TEMBI Bun camocTtosTensHOl paboThl CpECTBO
BBIMOJTHEHUSI (uac.) paboTHI
[ToaroToBka K KOJIOKBHYMY. KomnokBuym  |/lekunu-npesenramnn (SUOC AI'Y -
U3yueHre TEOPETMUECKOTO MaTepHala M0 BOMPOCAM IMucbMennas  |Ditps://educa.isu.ru)
T 11 (pab it b ): 6 ba3sl  gaHHBIX, WH(MOPMAIMOHHO-
ema 1.1. paboTa BBINONHSETCS B TUCbMEHHOH (hopMme): pabora CNpABOWHbIC 1 TOMCKOBBIE CHCTEMBI
2 AcccuMuiaus 1. Accumumsrus hochaTos. 26 wex 3 Pedepar (oM. paszen 5).
MaKpOdJIEMEHTOB U |2. ACCUMUJISILIASL MUKPO3JIEMEHTOB. ' TectupoBanue
MHKPOIJIEMEHTOB Hanmcanne pedepatra mo Tteme: «CumOHOTHUECKAsS
A30TQUKCAITH.
IToaroToBka K TECTUPOBAHUIO.
[MoaroToBka K KOJIOKBHYMY. KonnokBuym  |/lekunu-npesenramnn (SUOC AI'Y -
Tema 1.2. Buocuntes |M3ydeHue TEOPETMYECKOrO MaTepHanga II0  BOIPOCY: IMucomennas | Nips://educa.isu.ru)
2 B 28 3 6 bassr JaHHBIX, PIH(bOpMaHI/IOHHO'
KJICTOYHBIX «B3aumonpeBpaleHust dbocdocaxapos B HEI. pabora CHpABOWHbIC 1 TOMCKOBHIE CHCTEMBI
CTPOMUTEILHBIX 0JI0KOB|NeHTO30ochaTHOM 1HKIe» (paboTa BBHINONHICTCA B (oM. paszen 5).
MMCBMEHHOM (hopme).
IMoaroToBKa K KOJIOKBHYMY. KomnokBuym  |Jlekunu-npesenraunn (SUOC UTI'Y -
Hanucanue pedepaToB 1o TemMaM: Pepepar  |Diips://educa.isu.ru)
M 06 T Bazpr  maHHBIX,  HWH(POPMAMOHHO-

«MHKOTOKCHHBI: 06LIast XapaKTepHCTHKa, KiIaccupuKanusi, CCTHPOBAHME | 10w uiie 11 TOMCKOBBIE CHCTEMBI
MEXaHH3M JICHCTBUS». (em. pazzen 5).
«buocunres apnatoxcunos Aspergillus flafusy.

Tewma 1.3. Cuntes ¢ perg
«BHOCHHTE3 PK30TOKCHHOB U YHIOTOKCHHOB y MATOTCHHBIX

2 BTOPUYHBIX N 30 Hen. 4

OakTepuii».

MeTaboNuTOB .
«ATKamouIbl: XUMHYECKHI COCTaB, MHCIOJIb30BaHHE B

(hapmareBTHKE U MEIUITTHEY.

«CuHTE3 93K30MOJIMCAXapUI0B MHUKPOOPTraHU3MAaMU,
MPaKTUYECKOE TPUMEHEHHEY.

[ToaroroBka K TECTUPOBAHMUIO.

ux
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CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Y4e0HO-METOINYECKOE

Haspanue paznena, OrneHouyHoe N
CemecTtp N Cpoxn TpymoeMKOCTb obecreyeHne CaMOCTOSATEIbHOM
TEMBI Bun camocTosTenbHON paboOThI CPEICTBO
BBITONTHEHHS (uac.) paboThI
IToAroTOBKA K KOJUIOKBHYMY. KosmmokBuym |I'yceB M. B. MukpoGuonorus : yue6.
W3yueHne TEOPETHMYECKOr0 MarepHaja [0  BOIPOCAM [ucbmennas | CTyA Bysos / M. B. I'yces, JI A.
6 it Gopme): a6oTa Muneea. — 6-¢ m3d., crep. — M. :
(paborta BBIMTOJIHSAETCS B MUCbMEHHOU (hopMe): p Axazemst, 2006. — 462 c. — ISBN 5-
1. XapakTepucTHka TOMO- U TreTepoepMEHTATHBHBIX Pedepar 7695-2627-0.
MOJIOYHOKHCITBIX OaKTepHH. TectupoBanme |MukpoGHoTOrn[DIeKTPOHHEIH
2. Xapakrepucruka Sacchromyces cerevisiae. gecypcj /H.A. Beﬂﬂzcozi- - ﬁHHCK 5
Hanucanne pedepara no teme: «bposkeHHE CMEIIAHHOTO PILIHIAA mKO.Ha’ 0 L 3e.-
Tema 2.1. 6 . Pexxum nocrymna: DBC «A#HOyKe». —
VG THIa y SHTEPOOAKTCPHUNY. Heorpannu. mocrym. — ISBN 978-985-
2 yocTparHoe [ToAroTOBKA K TECTHPOBAHHIO. 32 He 4 06-2131-3
¢dochopmmupoBanme. )
MeTab0Jm3M MUKPOOPTaHH3MOB:
bposxenus HPaKTHKYM : yue6. mocobue A CTy .
BYy30B 10 crien. «buonorus» / pexn. H.
C. Eropos. — M. : U3x-8o MI'Y, 1986.
-253¢
Jlexkumu-npesentauun (QUOC UT'Y -
https://educa.isu.ru)
ba3bel  maHHBIX,  HMHGOPMAIUOHHO-
CIIpaBOYHBIE U TIOUCKOBBIE CHUCTEMBI
(cMm. paszen 5).
IToaroToBKa K KOJUTOKBHYMY. KommoxkBuym  |MHKpoGHOTOTHS [ NEKTPOHHEI
M3ydyeHre TEOPETHYECKOr0 MaTepHaia II0 BOIpOCaM IMucemenHas |pecype] / H. A. bemsicoa. — Mukck :
Tema 2.2. (paborta BBITIONTHSETCS B MIUCEMEHHOU (hopMe): pabora Briniimas mkoina, 2012. —443 c. -
®orodpochoprmposa |1, TIurMeHTH aHOKCUT€HHBIX (OTOTPODHBIX GaKTEPHiL. Pedepar  |Peum pocryna: OBC «Aiibykey. -
HUE. AHOKCUTE€HHBIH 1|2, OcoGEHHOCTH METab0I3Ma SPUTPOOAKTEPHIA. Tectupopanue |Heorpanmi. soctyn. — ISBN 978-985-
2 . 34 nen. 4 06-2131-3.
OKCUTCHHbBIN Hanucanue pedepara 1o TEME: «MeTtabonmmu3m
(b OTOCHHTES - Jlexuuu-npeszenrauun (QUOC UTY -
p ) https://educa.isu.ru)
IIPOKapuoT IToaroToBka K TECTUPOBAHUIO. Basel MH(OPMALHOHHO-

JIaHHBIX,
CIIPaBOYHbIC M IIOUCKOBBIC CHCTEMBI
(cMm. pa3gen 5).



https://educa.isu.ru/
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CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Y4e0HO-METOINYECKOE

HazBanwue paznena, OnenouHoe .
Cemectp . Cpoku TpymoeMKoCTh obecrieyeHrne caMOCTOSATENLHON
TEMBI Buy camocTosiTenbHON paboThI CpPEJICTBO
BBITONTHEHHS (uac.) paboThI
IMoaroToBka K KOJIOKBHYMY. KostokBuym  |MukpoGuonorus [D71eKTPOHHBIi
M3ydyeHne TEOPETHYECKOr0 MaTepHaia II0 BOIpOCaM IMucemennas |pecype] / H. A. bemsicosa. — Muck :
Tema 2.3. (paboTa BBITIONHSIETCS B MMCBMEHHON opme): pabora Brmnfimas mkora, 2012. — 443 c. -
OkucIuTeNnbHOE 1. TlonyueHue SHEPrHU B MPOIECCE BOCCTAHOBUTEIHLHOTO Pepepar  [Peum noctyna: SBC «Ajidykey. —
docdopunuposanue. |IexXI0pHPOBAHHSL. Tectuposanne |H1e0rPaui. goctyn. — ISBN 978-985-

2 35 Hen. 4 06-2131-3

AspobHOE 1 2. dymapaTHOE JbIXaHHE.
Jlexuuu-npesenrauun (QUOC UTY -
aHa’poOHoe npixanue |Hanucanue pedepara o reme: «YpaHOBOE JAbIXaHUEY. https:/feduca.isu.ru)
ps: isu.
MPOKapHOT IToaroToBKa K TECTUPOBAHHIO.
bazel  naHHBIX, WH(OpPMAIMOHHO-
CIIpaBOYHBIE MW IIOUCKOBBIE CHUCTEMBI
(cMm. pasgen 5).
[TonroroBka K KOJJIOKBUYMY. KommoxkBuym |basel  mamHBIX,  HHG)OpPMALHOHHO-
«MUKpPOOHOE pas3oKEHUE IIEILTIOTIO3BI». Pedepar ?HpaBO“HHeS)H [IOMCKOBBIC ~ CHCTCMBI
CM. pa3aci D).
«PaznoxeHne KpaxMana MUKPOOPTaHU3MaMHU». P

2 Tema 3.1. Paznoxenue [«MukpoOHas nerpaaamus JUTHUHAY. 36 nex 4

OmonmoIMMeEpPoB «MukpoOHOE pa3oKeHHe OEITKOB. '

«MUKpPOOHOE Pa3NIOKEHUE HYKICHHOBBIX KHCIOTY.

«MuKpoOHOE pa3NoKEeHUE JTUIHIO0B.

«BHOICCTPYKIIUSI XMTHHA U arapay.
Tema 3.2. Aopo6uoe u |Hanucanue pedepara mo teme: «MHUKpPOOHOE OKHCIICHHUE Pedepar Jlekunu-npesenramn (AUOC UT'Y -
aHa’poOHOe YIJI1€BOIOPOIOBY https://educa.isu.ru)

2 37 uen. 1 Basel  jaHHBIX,  WH(QOPMAIMOHHO-
OKHCJICHHC CIIPABOYHBIE W TIOMCKOBBIC CHCTEMBI
YTJIEBOAOPOA0B (cM. pazgen 5).

Tewma 3.3. Hamucanme pedepara mo Teme: «buogerpamarus Pedepar basel  jammBIX,  MHOOPMAIHOHHO-

2 BI/IOI[eraJlaHI/ISI HeCTULIHIOBY. 38 nen. 2 CIIPABOYHBIE WU TOUCKOBBIE CHCTEMBI

(cm. paszen 5).
KCEHOOMOTHKOB
Tema 3.4. Henonuele |M3ydeHue TeOpeTHUECKOTo MaTepuala 1o Bompocy (padbora [Tucemennas  |Jlekunu-npesenrarun (SUOC UT'Y -
OKHCIIEHHUSI BBIIOJIHAETCA B NUChbMEHHOM — (opme):  «HenosHoe pabora https://educa.Isu.ru)

2 6 Bacillus 39 men. 1 baspr  maHHBIX, HH(POPMAMOHHO-
OpraHMYecKuX OKHCJICHUE TIIIOKO3bI OaKTEPHIMU pOJa ». CTpABOWHbIC 1 TOMCKOBHIE CHCTEMBI
BCIICCTB (cM. pazgen 5).



https://educa.isu.ru/
https://educa.isu.ru/
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Hazganue pasaecia,

CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

OreHo4yHOE

Y4e0HO-METOINYECKOE

Cemectp o Cpoxku TpymOoeMKOCTE o0ecreueHne CaMOCTOSATEIbHOM
TEMBI Bun camocTosTenbHON paboOThI CpEenCTBO
BBITONTHEHHS (uac.) paboThI
[ToaroToBKa K KOJUIOKBUYMY. Konnoksuym Mukpo6uostorus [ INeKTPOHHBIN
[ToaroToBKa K TECTHPOBAHMIO. Tectupopanue [pecype]/ H. A. Benscosa. — Munck :
Beiaiinras mkomaa, 2012. —443 ¢. —
Tema 3.5. Oxucnenue Pesxum noctyna: DBC «AiGyKe». —
) HEOPraHUYECKUX 39 Hex 9 Heorpanuy. nocrymn. — ISBN 978-985-
COEIMHEHUM : 06-2131-3.
XEMOIHUTOTPOpaMu Jleknun-nipeszenranun (OUOC UTY -

https://educa.isu.ru)

bazel  naHHBIX, WH(OpPMAIMOHHO-
CIIpaBOYHbIE W IIOUCKOBBIE CHCTEMBI
(cM. pazgen 5).

OO0muit 00BeM CaMOCTOATEIILHON PabOTHI IO JUCITUIUTHHE (4ac) — 32

N3 Hux 00BEM CcaMOCTOSTENIHHON pPabOTHI C HMCIOJIB30BAaHHUEM JJIEKTPOHHOTO OOydYeHHs WU

JMCTAHITMOHHBIX 00pa30BaTEIbLHBIX TEXHOJIOTHH (4ac) — 7



https://educa.isu.ru/
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4.3 ConeprxaHue y4eOHOTr0 MaTepuaja

Pa3nea 1. KoHcTpyKTHBHBII MeTa00JIM3M POKAPUOT

Tema 1.1. AcccuMuIsinusi MAaKp0O3J1eMEeHTOB 1 MHKP03J1€eMEHTOB

ABrorponas ¢ukcamst CO y (oToTpodHBIX M XeMOTPO(HBIX OakTepuil.
BoccranoBurensHbiii  meHTo30dochaTHeii  mmkn  (uukia  KanbBuHa-bencona-baccama).
BoccranoButenbHbIA LUK TPUKAPOOHOBBIX KUCIOT (UMK ApHOHA). Henukinueckuil anerui-
KoA-nnyte ¢Qukcanmm CO, y aBTOTpO(HBIX METAaHOTCHOB U allETOTCHHBIX OaKTepHil.
[Muknnueckue mytu accuMusanuu Ci-coemmHeHUH y MeTUI0Tpo¢oB: pudyno3oMoHohochaTHbIN
Y CEpUHOBBIM.

@ukcanus MoJeKyIsipHOro a3oTa. CuMmOuoTHdeckas azoTdukcanus. ACCUMIIALUOHHAS
HUTPATPEAYKLHUA.

[ToTpebHOCTH KJIETKM B HcTOYHWKAX Qochopa u cepel. Accummisanus (ocdaTos.
ACCUMUIISIIIMOHHAS CYIb(haTpeTyKIus.

AccuMMISIIMSL MUKPORJIEMEHTOB.

Tema 1.2. BuocHHTE3 KJI€TOYHBIX CTPOUTEIBHBIX 0JIOKOB

buocunrte3 yrieBomoB. OOpa3oBaHMe OCHOBHBIX (ochocaxapoB M3 LEHTPATBHBIX
MeTaboIUTOB-TIPEIIeCTBEHHUKOB. B3auMonpespaiienus: pochocaxapoB B neHTo30hochaTHOM
muksie. CHHTE3 NEeNnTUAOTIMKaHAa | JIMIOINoucaxapuaoB. buocunTe3 ¢ochommnumao u
[JIMKOJIUIHUIOB, HEUTpaJIbHBIX JHMNUAOB (CKBaJeH, TOMaHOW[bI), KapoTuHOHAOB. Ilytu
OrocuHTe3a aMMHOKMCIIOT. BUOCMHTE3 MOHOHYKJICOTH IOB.

Tema 1.3. CuHTe3 BTOPHUYHBIX MeTA00IUTOB

Cunte3 anTuOMOTHKOB. ToOKcMHOOOOpa3zoBanue. bHOCHHTE3  JK30TOKCHHOB U
SHIOTOKCHHOB OakTepui, MHUKOTOKCUHOB, alIKaJoUJI0B. bBHOCHMHTE3 SK30Mo0IHcaxapuos,
(dbepMeHTOB, BUTAMUHOB. [IpOMBIIITIEHHOE IPOU3BOJCTBO aHTUOMOTUKOB, (PEPMEHTOB U JAPYTUX
IPOJYKTOB MUKPOOHOTO MPOUCXO0XKICHHS.

Pa3nea 2. JHeprerudeckuii MeTadoJIM3M NPOKAPUOT

Tema 2.1. Cy6crpatHoe ¢pochopuiupoBanue. bpoxenus

[Iytu cOpaxuBanus yriaeBoaoB: ¢pykTo30-OudocdaTHbiif, KCuIyI030-5-hocdat-
docdokeronazuslii; 2-keTo-3-Ae30kcu-6-hocdormoxonarusiii (KADI) u mp.

[Iyts OMOnena-Meiieproga-Ilapnaca (¢ppykro3zo0-6udocharHblii MyTh) — OKUCIUTENbHAS
BeTBb MeTabonu3ma. Moaudukauuum nytu OmbaeHa-Meiteproga-Ilapraca y aHas’poOHBIX
BOCCTAHABIIMBAIOIIUX cepy apxed. ['oModepMeHTaTUBHOE MOJOYHOKHUCIOE OpoKEeHHUE.
CrnuproBoe Opoxenue. [IponuHoBoKuCIIOe OpokeHne. MacisiHoKucioe OposkeHue. bpoxeHue
CMEIIAaHHOTO TUIIA y SHTEPOOAKTEpUil U OAITUILI.

Kcunynozo-5-gochar-dhocokeronasnpiii  myTh  pacuieruieHus  yriaeBoAoB  (IyTh
BapOypra-/lukkenca-Xopekkepa). ['erepodepMeHTaTHBHOE  MOJIOUHOKHCIOE  OpOKEeHHUE.
OxucnuTenbHbIA NeHT030(oChaTHBIN UK.

2-keT0-3-/1e30KCH-6-PochOTIIFOKOHATHRIN TYTh PA3JIOKCHHS caxapoB (ITyTh DHTHepa-
Hynoposa). Obmiast cxema myti DHTHepa-JynopoBa. PaznoxeHnue riaroko3sl 0 MyTH DHTHEpa-
HynopoBa y Oaktepuii poma Zymomonas. Pomp myrum OuTHepa-lymopoBa y Oaxrtepwuid,
OCYIIECTBIISIOUINX TIAMKOIM3. Moaudukanuu nyTd DHTHepa-JynopoBa y ratoQuibHbIX apxeil.
Hedochopunupyrommii Bapuant myta IDHTHepa-/lymopoBa y apxeit poma Thermoplasma wu
Sulfolobus.

[TyTs cOpakuBaHus 10K030-6-pocdat y Bifidobacterium bifidum.

Tema 2.2. ®otodochopuiinpoBanue. AHOKCUTeHHbIIi U OKCHTeHHBIH (POTOCHHTE3
NPOKAPUOT

AHokcureHssiii gorocunte3. CTpoeHne (OTOCHHTETHUECKOrO ammapaTta y OakTepHil.
DOTOXMMUYECKUE TPOLECCHl M MYTH BJEKTPOHHOrO TpaHcmopTa. l{uknudeckuil TpaHncmopt
3NIEKTpOHOB. Heuuknuueckuii myTe mepeHoca  3yeKTpoHOoB.  DortodocdopnupoBaHue.
OOpa3zoBaHre BOCCTaHOBUTENA IMpH (POTOCHHTE3e. ODK3OT€HHBIE JOHOPHI 3JEKTPOHOB B
AHOKCUTEHHOM (JOTOCHHTE3E.
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Oxkcurennpiii poTocunTe3. BosHukHOBeHHE BTOPOil poTocucTteMbl. DOTOCUHTETUUECKHI
anmapar nuanobakrepuii: porocucrema Il (H,O:mutactoxuHoH-0OKcHI0peAyKTas3a); porocucreMa
I mnacTounanuH: peppeoKCHH-OKCHIOPEIyKTa3a.

Bbecxnopodunbublii poTocunTes ranopmibHex apxeid. CTpykTypa 6aKTepHOpOAONICHHA U
€ro opraHuzanus B MyprInypHoid MemOpane. Mexanusm OecxiopoduiabHoro ¢GoTocuHTE3a Yy
Halobacterium halobium.

Tema 2.3. OxkucauresibHoe gochopuimpoBaHue. A3podHOe U AHAIPOOHOE TBIXaHHE
NMPOKAPUOT

AspobHoe apixanue. Llukn TpukapOOHOBBIX KHUCIOT. TUIBI OpraHu3anuu a’3poOHBIX
JBIXATENBHBIX IeTel y mpokapuoT. CTPpYyKTypa adpoOHBIX IbIXaTENbHBIX MyTEH, COAEepKAMUX U
HE COJepKallMX XMHOJOKcHIa3y. KoMIOHEHThI JApixaTenbHol nenu. Jleruaporenasbl, XUHOHBI,
penykraszbl. Tpyu OCHOBHBIX THIA OKCHJIa3 OAKTEPUATBHBIX JBIXATEIBHBIX IENEH: IUTOXPOM C-
OKCHa3bl, MEIbCOACPIKAIINE XUHOJIOKCHIA3bl, XHHOJOKCHAa3bl Dd. DyHKIHOHHpOBaHUE
JBIXaTeTbHON IIEMH; MEXaHU3Mbl, OOeCleYrBaIomue 00pa3oBaHUE MPOTOHABUKYIIEH CHIIBL.
OcoOenHocTH (QYHKIIMOHUPOBAHUS JIbIXAaTEIbHBIX LIETIEeH XeMOIUTOTPOPHBIX OaKTepHil.

AHa’poOHOe JpIxaHue. AHa’pOOHBIE AJIEKTPOHTPAHCHOPTHBIE Lenu. HurtparHoe u
HUTPUTHOE JbIXaHHWE. AHHaAMOKC. AHHaMoOKc-TaHKomuIleTol. CepHoe nbpixanue. <«OKeneznoe»
neixanue. KapOonatnoe npixanue. CynbdarHoe apIxaHue. ApCeHaTHOE IbIXaHHE. YpaHOBOE
neixanue. [lomydyeHwe SHepruu B TPOIECCE BOCCTAHOBHUTEIBHOTO  JIEXJIOPHPOBAHMUS.
@dymapaTHOE AbIXaHUE.

Paznen 3. MukpoOHOe pa3jioskeHue NPUPOIHBIX BeleCTB U KCEHOOMOTUKOB

Tema 3.1. Pa3zinoxenune 6MonoimmMepon

Paznoxxkenne nemmronossl.  Knaccubukanus — 1eNIOI030IUTHYECKUX  (DEPMEHTOB.
Perynsuus cuHTe3a 1EIUII0IAa3HBIX KOMILIEKCOB. llennono3opaspyiaronime MUKPOOPTraHU3MBbI.
Jerpaganus 1emuioa03bl B KHIIEYHOM TPAKTE TPABOSAHBIX KUBOTHBIX.

Paznoxxenne kpaxmana M JpYyrux O-TJIOKAaHOB MHUKpOOpraHuzMaMu. buonectpykuus
TeMHUIIEIITIOI03b], TTI0OKO3aMUHTIIMKAHOB (XUTHHA U XUTO3aHa), MeKTHUHA. Pa3noxkenue arapa.

CrpoeHue JnUTHMHA W HOMEHKJIAaTypa €ro KOMIIOHEHTOB. MUKpoOHas Jerpajarus
JUTHHHA. MeXaHu3M pa3iokKeHHs JUTHUHA MULIETHATbHBIMUA TPUOaMu — BO30yauTensMu Oeoun
THUJIH.

benku kak cyOcTpaThl Uisl pocTa MHOTUX MHKpoopranu3mMoB. Kinaccudukanus nporeas.
Mexanu3sm MUKpPOOHOTO pPas3iiokeHusi 0eakoB. MHUKpOOpraHM3MbI-IPOTEONUTUKU. [lerpananus
PUOOHYKJIEMHOBBIX H JIE30KCUPHOOHYKIEHHOBBIX KUCIOT MUKPOOPTaHU3MaMH.

Jlunuael — OCHOBHOM KOMITIOHEHT KJIETOYHBIX MeMOpaH. PasnoxeHue TpUTIIHIIEPUIOB.
Cyb6ctpatHas cnenupuyHocTs numna3. Pochonunassl. Oxucienne KUpHbIX KuciaoT. OKucienue
riuueposa. OKUclieHne KapOTUHOUIOB M CTEPOUAOB. JIMMOIUTUYECKNE MUKPOOPTaHU3MBI.

Tema 3.2. AspoOHoe 1 aHAIPOOHOE OKHUCJICHHE YIJIEBOJI0PO10B

AspoOHOe  pasnoxeHue  yrieBojgopoaoB. IlpomymupoBanue  OuocyphakTaHTOB.
MexaHu3Mbl TOTJIOMIEHHUS YTIIEBOJAOPOIOB MUKPOOHOW KIETKOH. MexaHu3Mbl Ouoerpaganiu
JUHEWHBIX W PA3BETBIICHHBIX AJKAHOB U AJKEHOB, IHUKJIOATU(DATHUECKUX, apOMATHUYECKUX H
MOJIMAPOMATUUECKUX YIJI€BOJIOPO/IOB. AmnaspobHOe pasznoxkeHue YIJI€BOJIOPO/IOB.
VYTI1eBOAOPOJOKUCSITIONINE MUKPOOPIaHMW3MbI, HUX HCIOJb30BaHHE JJsi OuopeMeaualuu
He(Te3arpss3HEHHBIX CyOCTPaTOB.

Tema 3.3. buogerpaganus KCEHOOHMOTUKOB

CuHTeTHYeckre TyTH  NpeoOpa3oBaHUsT  KCEHOOMOTUKOB  MHUKPOOPTaHHU3MaMHU.
Paznoxenune raJOreHCOIEPKAMMX COCTUHEHUH. Yrunuzanmsa MHUKPOOPTraHU3MaMH
apoOMaTHUYECKNX KCEHOOMOTHKOB. PasnokeHune mnecturuaoB. TpaHcopmanus OHOIUAOB,
CUHTETHUYECKUX MMOBEPXHOCTHO-AaKTUBHBIX BellecTB. buoaerpaaanus CloXHBIX apOMaTHYECKHX
U TETePOIMKIMYECKUX COenuHeHuN (Kpacurteneil, (apMaleBTHUECKUX  IPermapaToB).
buonecTpykiys noJMMEPHBIX COCAMHEHN, CMHTETUYECKUX TKaHEW M IUIACTHKOB. PasnokeHue
MOJIMATUJICHA, TOJUIIPONUIICHA, MOJIMCTUPOJIA, MOJUBHUHWIXJIOPUIAA M JPYTUX YCTOMUMBBIX
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noymmMepHbIX  cMmoil.  KomeraGomm3M.  MUKPOOPraHU3MBI MEeCTOOOUTaHUMH,
CHOCOOHBIE K TpaHC(HOpMAITUN KCEHOOMOTHUKOB.

Tema 3.4. HemoJsiHble OKHCJIEHNSI OPTaHMYECKUX BellleCTB

HenonHoe okucieHHE NPOCTHIX OPraHUYECKHX CYOCTpPAaTOB a’pOOHBIMU OAKTEPHSIMHU.
Oxucnenue stanosna u D-copbutona ykcycHokuciasiMu O6akTepusiMu. [IpeBpaiiieHue BTOpUUHBIX
CIHUPTOB B KETOHHI. VCrOnb30BaHUE YKCYCHOKHCIBIX OakTepuii B Omorexnosornu. HemomHoe
OKHCIICHHE TJIFOKO3bI OakTepusimu poza Bacillus.

Tema 3.5. Oxkuc/ieHHe HeOPraHNYeCKUX COeJMHEHNH XeMOJIuTOTpOoGamMu

Pa3nooOpaszue TumoB wmetaboin3Ma XEeMOJUTOTPOHBIX OakTepuid. JlpIxateiabHbie
AIIEKTPOHTPAHCIIOPTHBIE ILIEMH XEMOJIUTOTPOPHBIX Oakrepuil. OKHCICHHE BOCCTAHOBJIEHHBIX
COCIMHEHUIN cephl OECIBETHHIMU CepHbIMH OakTepusiMu. OKHCIIEHHE aMMOHHUS W HUTpPUTA
HUTpUGHUIHpYIOUMMHA  OakTepusiMi. OKHCICHHE BOAOPOAA BOJAOPOAHBIMH  OaKTEpUSMHU.
OxkucneHne BOCCTAaHOBIICHHBIX COEIMHEHUN MapraHiia u skene3a. OKucIeHne oKcuaa yriepojaa

MIPUPOIHBIX

KapOOKCHI00aKTEPUIMHU.

4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHIA M JIa0OPATOPHBIX padoT

Ne Ne HaumeHnoBanue TpynoeMmkocTh OueHoYHbBIE dopmMupyembie
n/n | pasaena CeMUHAPOB, (uac.) cpeacraa KOMIIeTEeHIUH
M TeMbI NPAKTHYECKUX U Bcero | U3 Hux (MHIMKATOPBbI)
JIa00paTOPHBIX PAa0OT | YacoB | MPaKTHYeCK
ast
MOATOTOBKA
1 2 3 4 5 6 7
1. | Temal.l AcccuMmunanus Komnoksuym MK-1
MaKpORJIEMEHTOB U ) [MucemenHast padbota WK k1
MHUKPO3JIEMEHTOB Pedepar
TectupoBanue
2. | Tema 1.2 | BHOCHHTE3 KIETOYHBIX Komnoksuym MK-1
CTPOUTENHHBIX OJIOKOB 1 [Mucemennas pabota UK k1
3. | Tema 1.3 CuHTEe3 BTOPUYHBIX KomnnmoxBuym IIK-1
MeTaboIUTOB 2 Pedepar HIK x4
TectupoBanue
4. | Tema 2.1 CyOcTpaTHoe Konnmokxsnym K-1
dbochoprupoBaHue. 2 [MucemenHast padbota UK g1
Bpoxenus Pegepar
TectupoBanue
5. | Tema2.2 | ®dorodochopunnpoBan KomnokBuym K-1
ne. AHOKCHUT€HHBIN 1 2 ITucemennas padora UK rr 1
OKCHI'€HHBIN Pedepar
(hOoTOCHHTE3 MPOKAPHOT TectupoBanue
6. | Tema2.3 OKuCIUTETHHOE KonnokBuym IIK-1
dhochopumuposanue. ITucemennas padora HIIK rx 11
AspoGHoe u 2 Pedepar
aHa’poOHOE JbIXaHKe TectupoBanue
MIPOKAPUOT
7. | Tema 3.1 Paznoxenue 2 KonnokBuym IIK-1
OHMOIOIMMEPOB Pedepar HIK rx 1.4
8. | Tema 3.5 Okucnenue Konnoksuym nK-1
HEOPraHUYECKHUX 1 TectupoBanue HIK rr 11
COCIIMHEHUI
XEMOJIUTOTpOhaMu
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4.3.2. Ilepeyenbr TeM (BONMPOCOB), BHLIHOCHMbBIX HAa CAMOCTOSITEJIbHOE HM3y4YeHHe
CTYJAeHTaMH B PaMKaXx caMocTosATebHO# padotsl (CPC)

Ne Tema 3ananue dopMmupyemasn NAK
n/n KOMIIETEHIUSA
1. Tema 1.1 CaMOCTOSITENBPHO H3YYUTh TEOPETUUYCCKUU [IK-1 HIK k1
o MaTepua 1o BOIpocaMm:
AcccuMmianusa
1. Accummmsanms pocdartos.
MaKpO3JIEMECHTOB H
2. ACCUMIISIIHSI MEKPORJIEMEHTOB.
MHKPOIJIEMEHTOB .
Pabora BeINONHSAETCS B MUCEMEHHON (hopMe.
2. CaMOCTOSTEIIbHO H3YYUTh TEOPETHUCCKHI [IK-1 HJIK
Tema 1.2. buocunres Y p VIR e 1.1
MaTepHual 1o BOTIPOCY:
KJIETOYHBIX
«B3aumornpeBpamiennss  pochocaxapor B
CTPOUTETHHBIX
6110KOE eHT030()OCHaTHOM ITHKIICY.
Pabora BeIONHSAETCS B MUCEMEHHON (hopMe.
CaMOCTOSITENBHO H3YYUTh TEOPETUUECKUI [IK-1 HIK px1a
3. MaTepual 1o Borpocam:
Tema 2.1. 1. XapakTepucTHKa roMo- u
CybcrpatHoe rerepopepMEHTATUBHBIX ~ MOJIOYHOKHCIBIX
dbochoprmpoBanue. | GaKTEepHi.
Bpoxenus 2. XapakTepucTuka Sacchromyces
cerevisiae.
Pabota BeImONTHSETCS B MUCEMEHHON (hopMe.
4, | Tema2.2. CaMOCTOSITEIPHO U3YYUTh TEOPETUUECKUU IIK-1 HIK k1
dorodochopurpoB | MaTepuas mo BOMPOCaM:
aHue. 1. IlurMeHTHl aHOKCUTEHHBIX (DOTOTPOGHBIX
AHOKCHUT€HHBIH U OakTepuil.
OKCUT'CHHBIN 2. OcobeHHOCTH MeTabon3ma
(dhoTocunTE3 APUTPOOAKTEPHUH.
MTPOKAPUOT Pabora BeIMONHSAETCS B MUCEMEHHON (hopMe.
5. | Tema 2.3. CaMOCTOSITEIPHO H3YYUTh TEOPETUUECKUN IIK-1 MK k1
OKHCIIUTEIHHOE MaTepuall 1o BOIpocam:
tdbocopumupoBanue. | 1. llomydenme oSHeprum B  Iporiecce
AdpobHOe 1 BOCCTaHOBHUTEIILHOTO JIEXJIOPHUPOBAHMSL.
aHa’pobOHOe 2. @ymapaTHOE JbIXaHHE.
JBIXaHue MpoKaproT | PaboTa BeIMONHSIETCS B TUCBMEHHOM (hopme.
6. CaMOCTOSITENBHO H3YYUTh TEOPETUUYECKUI [IK-1 HIK k1

Tema 3.4. Hermonubie
OKHCJIEHHS
OpraHUYeCKux
BEIIECTB

Marepuall 110 BOIIpOCaMm: «HenomHoe
OKHCJICHHE TIIIOKO3bI OaKTEepHsIMH  poja
Bacillusy.

Pabora BeIMONHSETCS B MUCEMEHHON (hopMe.

4.4. Meroanyeckne YKa3aHusi 10 OPraHM3alMH CaMOCTOSATEJbHOH PpPadoThI
CTY/IEeHTOB
CamocrodrenbHas paboTa CTYJEHTOB SIBJISIETCS COCTaBHOM YacThIO yU4E€OHOTO Ipolecca 1
UMeEeT LEeNbI0 3aKpelyieHHe W YIiIyOJieHHe TOJYYEeHHBIX 3HAaHUM M HAaBBIKOB, IOHCK U
an/I06peTeHHe HOBBIX 3HaHHI>'I, a TaKXE BbIIIOJITHECHUEC y‘-Ie6HBIX SaﬂaHHﬁ, IMOATOTOBKY K
IIPEJICTOSIINM 3aHATUAM, 3a4€TaM U K3aMEHaM.

Hns

OpraHu3aIu

CaMOCTOSITENIbHOM ~ paboThl 1O

JIMCITATIIIIHE

«MeTtadom3M

MUKPOOPTaHU3MOBY» HCIIONIB3YIOTCS CEAYIONIEe POPMBI CAMOCTOSITENILHON yaeOHOI paOboThI:
- Ilon6op, u3yueHue, aHaau3 PEKOMEHJOBAHHOM JIUTEPATypbl MO COOTBETCTBYIOUIMM
TEeMaM JUCHUTUIHHEIL.
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- [lonroroBka K MPaKkTUYECKOMY 3aHATHUIO: COCTOUT B TEOPETUYECKOH MOJArOTOBKE K
KOJIJIOKBHYMY, BBITTOJIHEHHH MTPAKTHYECKUX 33JJaHUN (TMCbMEHHBIE Pa0OThI, OTBETHI HA BOIIPOCHI
U T.J.).

- Hanincanue pedepatos.

- [ToarotoBka k TECTUPOBAHUIO.

- [ToaroroBka k 3K3ameHy.

Pegepam — dopma nucbmMeHHOU pabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSATH MpPH
OCBOCHHMH BAPHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUSI HAYUHBIX TPYIIOB, JIUTEPATYPHI MO ONpPEAEICHHON TeMe.
O0bem pedepara Moxer mocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Hexenb 1o Mecana. IloaroroBka pedepara mnoapasymMeBaeT CaMOCTOSITENIbHOE H3yueHUE
CTYJICHTOM HECKOJbKHUX JIUTEPATYPHBIX HCTOYHUKOB (y4eOHHMKOB, MOHOTpaduil, HAyIHBIX
cTateii W T.A.) MO ONpeAenéHHOM TeMe, HE paccMaTpuUBaeMoOil MOAPOOHO Ha JIEKIHH,
CHCTEMaTH3aIMI0 MaTepuaia M KpaTkoe ero usioxenue. Llens Hanucanus pedepara — npuBuTHe
CTYJCHTY HaBBIKOB KPAaTKOTO U JJAKOHUYHOTO MPEJCTaBlIEHUsI COOpaHHBIX MaTepUaIoB U (PaKTOB
B COOTBETCTBHH C TPEOOBAHMSIMH, TIPEABSBISEMBIMHA K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

Ctpykrypa pedepara BKIIIOUALT:

- TurynbHbI JIUCT.

- ConepxaHue.

- Beenenue, rrie kxpatko Gopmysmpyercs nmpodiaema, 1eib 1 3a1a49u pedepara.

- OcHOBHasi 4acTh pabOTHI COCTOUT W3 HECKOJIBKHX Pa3AesioB, B KOTOPBIX H3JIaraercs
CYTh TeMBI pedepara.

- 3aKJIIOUYEHHUE.

- CIMCOK HMCTIONTb30BAaHHOM JTUTEPATYPHI.

IIpu odopmnenun pedepata creayeT NPUAEPKUBATHCA TEXHHUECKUX TpPeOOBAHMIA,
NpeIbABISEMBIX K pedpepaTaM U KypCOBBIM paboTaM, UMEIOIIMXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OueHka «OTJIMYHO» BBICTABISETCS B TOM CcCllydae, €clii B pedepare IMOJIHOCTbIO
packpelTa Tema, MPOAHAIU3UPOBAHO COBPEMEHHOE COCTOSHHE BOIPOCA, MaTepuan HM3JI0XKEH
JIOTUYHO, TOCIIEIOBATEIbHO, MpUBENCHO He MeHee 10 nuTepaTypHBIX HCTOYHUKOB (Cpeau
KOTOPBIX MpeodiiafaeT auTeparypa 3a nocieaHue S5 ner), pepepar opopmieH B COOTBETCTBUH C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEIBIBISIEMBIMH K TAKOTO pojia paboTam.

- O11eHKa «XOpOII0» — TeMa PaCKphITa, MPUBEICHO JOCTATOYHOE KOJIMUYECTBO MaTepHuaa,
HO TP ATOM MaTepual B HEIOCTaTOYHOW CTENEHH IMPOAHAIM3UPOBAH aBTOPOM, OhopMIiIeHHE
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- OneHka «yIOBIETBOPUTEIHHO» — TEMa PACKPBITA TIOBEPXHOCTHO, MaTepHal MPHBEICH
KaK MpOoCTasi KOHCTaTalusl (paKkToB, HE MIPOAHATH3UPOBAH, B 0POPMIIEHUH UMEIOTCS TEXHUIECKUE
HEJIOCTATKH, CIIMCOK JIUTEPATYPHI COEPIKUT MEHEE 5 HCTOUHUKOB.

- OnieHKa «HEYIOBIETBOPUTEIHHO» — TeMa HE PACKPBITA, CKYTHBIA 00beM IPUBEIEHHBIX
MaTepHaJoB.

4.5. TlpumepHasi TeMAaTHKa KYPCOBbIX padoT (MPOEKTOB). HE TPEITyCMOTPEHBI
y4eOHBIM TIJIAHOM.

V. YYEBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
a) nepeYeHb JUTEPATYPbI
1. T'yceB M. B. Muxkpobuosoru : yae6. mis crya. By3oB / M. B. I'yces, JI. A. Muneesa. —
6-e u3n., crep. — M. : Akagemust, 2006. — 462 c. — ISBN 5-7695-2627-0.
2. Metaboau3mM MUKPOOPTaHU3MOB: TIPAKTUKYM : y4eO. mocoOue JjIs CTYy/l. By30B IO CIIEIl.
«buonorus» / pen. H. C. Eropos. — M. : 3x-Bo MI'Y, 1986. — 253 c.
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3. Muxkpobuonorus [Dnextponnsiii pecypc] / H. A. bensicoBa. — MuHck : Breimmiimmas
mkona, 2012. — 443 c¢. — Pexxum gocrtyna: ObC «A#Oykcey». — Heorpanuu. nocrtym. —
ISBN 978-985-06-2131-3.

0) ClIMCOK ABTOPCKUX METOJAMYECKHX Pa3padoToK:

1. VY4eOHO-MeTOAMUYECKHE MAaTEpHaNbl (JEKIUU-TIPE3CHTAMA [0 TeMaM JUCIHILTAHBI,
3alaHusl  JUISL  CaMOCTOSITENbHOW — paboThl), pasmenieHHeie B DOWUOC UTY -
https://educa.isu.ru.

B) 0a3b1 JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. Hayunas Diexrponnas bubanoreka http://www.e-library.ru

2. Nndopmanmonnas cucrtema «EIuHOE OKHO JOCTyNa K 00pa30oBaTeIbHBIM PECypcam»
(http://window.edu.ru)

3. DBC «IOPAMT». Anpec moctyna: https://www.biblio-online.ru/

4. Db W3parensckoro ImeHtpa «Akamemusi». Anpec poctyma: http:/www.academia-
maoscow.ru

5. http://iwww.fptl.ru/biblioteka/biotehnologiya.html

6. http://mwww.medbook.net.ru/010512.shtml

7. Coro3 0OpazoBaTeNbHBIX CaliTOB - EcTecTBEeHHBIC HayKH

8. http://tusearch.blogspot.com - TIoMCK 3JEKTPOHHBIX KHHUT, IYOJUKAIMil, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HbIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —ITouckoBas cucTema 1Mo HayYHOH JIMTEpATypE.

10. Science Research Portal - Hayunas mouckoBas cHcTeMa, OCYIIECTBIISIOMIAs
MOJTHOTEKCTOBBIM TOMCK B JKypHAJIaX MHOTHX KPYIHBIX HAyYHBIX H3/aTENIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JOKYMEHTHl B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI

6.1. YueOHo-1a60paTOpHOE 000py/I0BaHUE:

Aynutopus AN TPOBEICHHS  3aHATHA  JIGKIIMOHHOTO  THma:  o0opyaoBaHa
CrielMaTu3upOBaHHON (yueOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHYECKUMU
cpeacTBaMu o0ydenus: npoektop Epson EB-X03, nocka mapkepHasi.

AymaTtopuss Ui TIPOBEACHWS  3aHATHH  NPAKTHYECKOro  TUMAa:  00OpyIoBaHa
crienuanu3upoBaHHon (yuyeOHoOW) Mebenbto Ha 15 mMOCaZodHBIX MeECT; JOCKOH MeEIOBOW;
000pyI0BaHa TEXHUYECKUMHU CPEACTBAMU 00ydeHus: nmpoekTop BenQ MS527.

KoMmmbrotepHsiii kmace (ydeOHasi ayAuTopusi) s TPYINOBBIX M WHAMBHIYaTbHBIX
KOHCYNIbTAIlMiA, TEKYIIEro KOHTPOJS W TPOMEKYTOUYHOW aTTeCTallid, OpraHW3alHuu
CaMOCTOSITeNIbHOW paboThI: ayAuTOpuUsi 000pyI0BaHA CHENMATU3UPOBAHHON (yueOHOI) Mebemnbio
Ha 20 moCaJoyHBIX MECT, JOCKOM MeJloBOM; 00OopynoBaHA TEXHUYECKUMHU CpPEICTBAMU
oOyuenus: cucteMHusbli 610k PentiumG850, monurop BenQ G252HDA-1 miT.; cucTeMHBbIi 6510K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mr.; cucremusiii 6ok PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cuctemusiii 6ok Pentium
G3250, monutop BenQGY955 — 1 mr.; cucremusiii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mT.;
cuctemHbIit 610k Pentium G3250, monutop Samsung T190N — 1 mwit.; cuctemuslit 6510k Pentium
G3250, moruTop Samsung 740N — 1 mr.; mpoektop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTpaHUYEHHBIM JOCTYNOM K ceTu VIHTepHeT M obecreueHueM J0CTyna B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenune s XpaHeHHUs W NPOPUIAKTHYECKOTO  OOCTY)KUBaHHUS  YIEOHOTO
o0opymoBaHus: ayauTopus 00OpyIOBaHA CIECIHMATU3UPOBAHHON MeOenbio Ha 3 MOCaIOYHBIX
Mmecta; HoyTOyK Lenovo 1580, mpoexktop BenQ MS521P.
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6.2. [IporpamMHoe obecnevyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jorosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunien3uu Microsoft 41059241.

Office 365 mpodeccuonanpHblil ItOC i ydamumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnueckue M JIeKTPOHHBbIE CPeACTBA:
Y4eOHO-MEeTOIMYeCKUE MaTepuaibl (JCKIMHU-TIPE3CHTAIIMA [10 TEeMaM JIMCIUILUIAHBI,
3aJIaHus U1 CaMOCTOSITENIbHOM paboThl), pasmereHHbie B DMMOC UI'Y - https://educa.isu.ru.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlisi  OCBOGHHSI TUCIUILIMHBI «MeTaboar3M MHKPOOPTaHU3MOBY» MPHUMEHSIOTCS
cieayronme o0pa3oBaTesIbHbIE TEXHOIOTHH:

- Ungpopmayuonnasn nexyus. JleKuuss — 3TO CKATOE M3JI0KEHHE OCHOBHBIX HAyUHBIX
(baxToB, UTO ABIAETCA O30 AJIS aHANM3a PACCYKICHUH, OLICHOK.

- Jlexyusa-euzyanusayusi. YUUT CTYACHTOB INpPeoOpa3OBbIBaTh YCTHYIO M NHCbMEHHYIO
UH(OPMALKIO B BU3YaIbHYIO (hopMy, 4TO (GOpMHUPYET y HUX NMPO(eCcCHOHAIBHOE MBIIIICHUE 32
CYEeT CHUCTEMaTH3alMH M BBIJCIECHUS HanOoJee 3HAYMMbIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHus oOydeHus. 3ajgaya IperojaBaTess MCIOJb30BaTh Takhe (OpPMBbl HArSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHAIOT CIOBECHYI0 MH(QOPMAIIMIO, HO U CaMU SIBJISIOTCS HOCUTENSIMU
uHpOpMaLUU (CXEMbl, PUCYHKH, CIANABI-IPe3eHTAUH, U T.I1.). DTOT BUJ JEKIUH Jy4lle BCEro
UCTIOJIF30BaTh HA ATAIe BBEICHUS CTY/ICHTOB B HOBBIW Pa3/iel, TEMY AUCIUTLTHHBI.

- [Ipobnemnas nexyusi. B otnuuue oT cojepxaHus UHPOPMALMOHHOM JIEKIIUU, KOTOpOe
mpejjiaraeTcsl IMpernojaBaTesieM B BHJAE H3BECTHOTO, MOAJIEXKAIEro JIMIIb 3allOMUHAHUIO
MaTtepuaia, Ha MpOoOJEMHOM JIeKIMM HOBOE 3HAHHME BBOJUTCS KaK HEM3BECTHOE JUIs
oOyuaromuxcs. IIpoGiemHas nekuus HauMHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJIe¢ HM3JO0XKEHUs MaTepualia HEOoOXOAUMO pemuTh. JIeKIus CTPOUTCS TaKUM
00pa3oM, 4YTO MO3HAHUS OO0YyYaIOIIEerocs MPUOIIKAIOTCS K TOWCKOBOW, HCCIIEIOBATEIHCKON
NeSITeIbHOCTH. 3/1€Ch YYacTBYIOT MBIIUIEHHE O0YYalOLIerocss U €ro JUYHOCTHOE OTHOIICHUE K
yCBaBa€MOMY MaTepHuaiy.

- Ilpaxmuueckue 3aumsamuss — O3TO 3aHATUE, TPOBOJAMMOE TIOJ PYKOBOACTBOM
npenojaBaresisi B yueOHON ayAMTOpUU, HAINIPaBICHHOE Ha YriyOJIeHHe Hay4YHO-TEOPETHUYECKHX
3HaHUH W OBJIAZICHHE OINPEAEICHHBIMU METO/JaMHU CaMOCTOSTENbHON paboThl, KOTOpOE
dopMEpyeT MPaKTHUECKUE yMEHHUSI.

- Konnoxkeéuymer — BUJ y4eOHOrO 3aHATHUS, NPOBOAMMOTO C IEJIbI0 MPOBEPKU U
OLICHMBaHMs 3HaHUH ydamuxcsa. Ha xoiutokBuyMax oOcyKIaroTcs OTIENbHbIE YAacTH, pa3felsbl,
TEMBI, BOINPOCHI H3y4aeMoro Kypca. KOJUIOKBUYyM MOXXET NpPOBOIUTHCI B  (opme
UHAMBUYaJIbHOW Oecellbl MpernojaBareis co CTYAEHTOM MM Kak MaccoBbli ompoc. B xone
IPYNIIOBOrO OOCYXIEHHUS CTYIEHTHI BBICKA3bIBAIOT CBOIO TOYKY 3pEHHS IO OIpPEACIIEHHOMY
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BOIIPOCY, 3aIUIIAI0T CBOE MHEHHE, TPUMEHSS 3HAHUS, TIOJYYCHHBIC Ha 3aHATUSAX TI0 MPEIMETY.
B X071 KOIITOKBIYMa MOTYT TaKXke MpoBepsTcs pedeparsl U Apyrue paboThl CTYJCHTOB.

- Camocmosmenvras paboma cmyoenmos (cM. pazaen 4.4).

- Jlucranuumonnsle  oOpas3oBaTenbHble  TexHONOrMH. [lox  JAMCTAaHIIMOHHBIMH
00pa3oBaTeIbHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTHHU, PEaTn3yeMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCIATUTMHBL  «BUOTEXHOJIOTHST CPEJCTB 3alllUThl PACTCHHI» WCIONB3YIOTCS  CIICAYIOIIHE
TEXHOJIOTHH:

. KelicoBass TEXHOJNOTHs — (opMa AMCTAHIIMOHHOTO OOy4YeHHs, OCHOBaHHAs Ha
MPEIOCTaBICHUU OOydJaromuMcss HWH(OOPMAIMOHHBIX 00pa30oBaTENbHBIX PECYPCOB B BHUJC
CHCIUATM3UPOBAHHBIX HA0OPOB Y4eOHO-METOJAMYECKHX KOMIUIGKCOB C  HCIIOJIb30BaHHEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpMAaLnu (KEeCoB);

. WHTEPHET-TEXHOJIOTHSI — CIOCO0 JIMCTAHIMOHHOW mepenayn HHOOpMAaIuH,
OCHOBAHHBIM Ha WCIOJB30BaHUN TJIOOATBHBIX M JIOKAIBHBIX KOMIIBIOTEPHBIX CETEH st
o0ecrieyeHus JOCTyna 00y4arnmMXxcs K UHPOPMAIMOHHBIM 00pa30BaTEeIbHBIM pecypcaM U JIis
(GopMHpOBaHUS  COBOKYITHOCTH  METOIAMYECKUX, OpPraHU3ALMOHHBIX, TEXHHYECKHX U
NPOTPAMMHBIX CPEJICTB peaTU3alliK U YIIPABJICHUS YY€OHBIM MPOILIECCOM HE3aBHCUMO OT MECTa
HaXOXJIeHHs ero cyobekToB. Mcnonb3yercs ObpaszoBarenbHbiii mopran UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPHUAJIBI JISA TEKYHIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAILIUHA

Ouenounvie mamepuansl 0713 6X00H020 KOHMPOJIA

B kauecTBe OIIEHOUYHBIX CPEICTB IJIS BXOAHOIO KOHTPOJIS OIIEHKH YPOBHS 3HAHUU
CTYJIEHTOB MCIIOJb3YIOTCSI TECTHl C OTKPBITBIMM BONpOCAMU. Tecmvl — 3TO HCIBITAHUS,
MO3BOJIAIOIINE 3a CPABHUTEIBHO KOPOTKHE NPOMEKYTKH BPEMEHHU OLICHUTH CTENEHb KauyecTBa
JOCTHKEHUS KaXIbIM CTYJIEHTOM Lienieil o0yueHus. BxogHoe TectupoBaHue — 3T0 COBOKYITHOCTh
CTaHapTU3UPOBAHHBIX METOJOB M CPEACTB, OCYLIECTBIIIOIINX MOHUTOPUHT NPEEMCTBEHHOCTH
3HAHUW MEXAYy CTyNEeHsSIMU 0Opa3oBaHUs. TakoW THUI TECTHPOBAHMS pa3peliaeT JBa BOIPOCa:
BBISIBJIEHHE CTEMEHU BiaJieHUs] 0a30BBIMU 3HAHMSMM, YMEHUSIMH, HaBbIKAMU, HEOOXOJIUMBIMU
JUIsL Hayana oO0y4yeHHs, U OINpesesieHUe CTENEeHU BIJIaJICHUs] HOBBIM MaTEpHajioM JI0 Hadaja ero
W3Y4EHHUS.

TecThl A1 BXOHOT0 KOHTPOJIA (IeMOHCTPALlMOHHbIE BAPDMAHTHI TECTOB)

1. IIpu Opoxenusix AT® oOpasyercs B pe3yabrare:

a) cyoctparHoro gocdopunupoBaHus

0) hotodochopunupoBanus

I') OKUCIUTENTBHOTO (pochopumupoBanus

2. YKa:kuTe BO30yAUTE/Isl CHUPTOBOIO OPOKEHHsI:

a) Saccharomyces cerevisiae

0) Bacillus thuringiensis

B) Clostridium butyricum

r) Pseudomonas aeruginosa

3. AHOKCHTeHHbIi (POTOCHMHTE3 MPOTEKAET:

a) 0e3 BeimeneHus Oy

0) ¢ BeigenenneM O

B) ¢ BbiienenueM CO;

T) ¢ BelIeneHrneM Np

17. Tun nuTaHus NPOKAPHOT, MCHOJB3YIOIIMX JHEPrHI0 CBeTa M OpPraHMYecKHe

BelllecTBA, Ha3bIBAETCHA:

a) XeMOJINTOTPO(DHBIN

0) xeMoopraHoTpoHBIH

B) GOTOTUTOTPOHBII

r) poTtoopranoTpodHBIN
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Ouenounvie mamepuanvl meKyuieco KOHMPONA (POPMUPYIOMCA 8 COOMEENCMEUN C

JIHA ynueepcumema

B pamkax pucruminabl «MeTaboau3M MUKPOOPTaHU3MOBY HCIOIB3YIOTCS CIEAYIOIINE

d)ODMBI TCKYIIIETr0 KOHTPOJIA.

- KOJUIOKBUYM;
- pedepar;

- MUCbMEHHas paboTa;

- KOHTPOJIb CAMOCTOSITEIILHON paboThI;

- TECTUPOBAHHUE.

@DOoH/T OIICHOYHbBIX CPEJICTB BKIIIOYACT:

- BOIIPOCHI 4JI IMOATOTOBKHU K KOJUIOKBUYMY;

- iepeyeHb TeM pedepaTos;

- BOIIPOCHI JIUISI CAMOCTOSITEIIBHOTO M3Y4CHUS;

- (hOHJ] TECTOBBIX 3a/IaHHI;

- KPUTEPHUH OLICHKH 3HAHUU CTYJICHTOB.

HasnaueHue OICHOYHBIX CPEACTB: BBISBUTH C(HOPMHPOBAHHOCTH KommereHiuu I[1K-1

(cMm. pazgaen IlI).

Nk wNE

JleMOHCTPALlMOHHBIC BADHAHTBI TECTOB /ISl TEKYILEI0 KOHTPOJIA
1. B uukiie ApHona akuenropom CO; siBasieTcs:
a) pubynozo-1,5-mudocdar
0) OpraHMYECKUEe KUCIIOTHI
B) anetuia-KoA
r) anetmwidocdar
2. Y nypnypHbIX CepHbIX OakTepuil JOHOPAMHU 3JIeKTPOHOB NpPH (POTOCHHTE3e
SIBJISIIOTCS BCe COe/INHEeHUsl, KpoMme:
a) HZS
0) S
B) Hz
') OpraHNYeCcKHe COeIMHEHUS
I[) F e2+
3. IIpu «Kes1e3HOM» ABIXaHUU KOHEYHbIM aKIeNTOPOM JIEKTPOHOB SIBJISIIOTCS
a) NO®~
6) Fe®*
B) SO4>
r)S
4. KnroueBoii (pepMeHT roMo(pepMeHTATHBHOTO MOJIOYHOKHUCJIOT0 OPOKEHHsI:
a) alpJ01a3a
0) anmKoroJsipaeruaAporeHasa
B) HUTPOT€HAa3a
') KpOTOHa3a

Tembl pedepaTos
CumOuoTuueckas a3oThuKcaIus.
MWUKOTOKCHHBI: 00IIast XapaKTePUCTHKA, KTacCU(DHUKAITISA, MEXaHU3M JICHCTBUS.
buocunres apatokcunos Aspergillus flafus.
brocuHTe3 3K30TOKCHMHOB U HJIOTOKCUHOB y TATOTEHHBIX OAKTEpUil.
ATKanIouIpl: XUMUYECKHA COCTaB, UCMOJIb30BaHNE B (hapMalleBTHKE M METUITUHE.
CuHTe3 K300 CcaxapuI0B MUKPOOPTaHU3MaMH, UX MPAKTUYECKOE TPUMEHEHHE.
BporxeHne cMemaHHoro TUIa y 3HTepoOaKTepHid.
Metabonn3m renamooaKTepuil.



10.
11.
12.
13.
14.
15.
16.
17.
18.

19

YpaHOBOE JIbIXaHUE.

MuxkpoOHoe pa3inoKeHue HeUTI0I035I.
PasnoxxeHnue kpaxmasnaa MUKpOOpraHHU3MaMHU.
MuxkpobHas aerpaganus JUTHAHA.

MukpoOHOe pasioKeHHe OEITKOB.

MukpoOHOe pa3noKeHUE HYKJIEMHOBBIX KUCIIOT.
MuxkpoOHoe pa3ioxKeHHe JTUIUI0B.
Buonectpykius XxuTuHa U arapa.

MukpoOHOE OKHCIIEHHE YTIEBOIOPOIOB.
Buonerpananus necTUINIOB.

Ouenounvie mamepuanvl 014 RPOMENCYMOUHOU ammecmayuu
dopMa IPOMEKYTOUHOM arrecrauuu — 3Ik3amen. CUCTeMa OLICHOK: MATHOAIIbHAS.

Ol11I€HOYHBIE CPEJICTBA ATOT'O THUIIA JIOJHKHBI BBISBJISITH CTENIEHb OCBOCHUSI TEOPETUUECKUX 3HAHUM
Kak 0a3y mns  (GopMHpOBaHMS ~ KOMIICTEHIIMH, YMEHUS WX MPUMCHITh B CHUTYaIHAX,
MOJICTUPYIOMINX MPO(HECCHOHATBHYIO IEATENbHOCTD, a TAKKe C(HOPMHUPOBAHHOCTH KOMIETEHIIUN
[1K-1, 3asBnennoii B paznene 1.

AP

21.
22.
23.
24,
25.

26.

IIpuMepHBI CIIUCOK BONIPOCOB K IK3aMEHY
ABtoTtpodHas ¢pukcanus CO, y GoToTpodHBIX U XeMOTPO(DHBIX FyOaKTepHil.
BoccranosurenbHblil meHTo30¢ochaTHbIi muki (nukia KansBuHa-bencona-baccama).
BoccranoBUTENbHBIN UK TPUKAPOOHOBBIX KUCIOT (LMK APHOHA).
Henuknuueckuit anetmn-KoA-nyts ¢uxcamuu CO; y aBTOTPOQHBIX METAaHOTEHOB U
alleTOreHHBIX 3yOaKTepuil.
[Huknnueckue IyTH ACCUMUJISILTAN Ci-coenuHeHuM y METUIOTPO(OB:
puoynozomMoHohochaTHbI U CEPUHOBBIN.
®ukcanus MoJeKysspHoro azora. CumbnoTndeckas a3oTGuKcarus.
ACCUMMIISAIIMOHHAS] HUTPATPeAyKLHS.
Accummisiiiust hocdhartos.
AcCUMMIISLIMOHHAS CyIb(haTpeayKIusl.

. ACCI/IMI/IJ'ISIIII/U[ MUHKPOIJICMCHTOB.

. BuocunTe3 yriesosos.

. Bzaumonpepatienust pochocaxapoB B neHT030PochHaTHOM LIUKIIE.

. CuHTE3 nenTHI0IIMKaHa U JTUIONOINCaXapH/I0B.

. buocunTes gpochonunuaoB U MIUKOIUNINI0B, HEUTPAIBbHBIX JTUMHI0B, KAPOTUHOUIOB.
. [Tyt GuocuHTE3a AaMHUHOKHUCIOT.

. BuocnHTE3 MOHOHYKIICOTHIOB.

. CuHTe3 aHTHOMOTHKOB.

. brmocuHTE3 YK30TOKCUHOB U OHJOTOKCHUHOB 6aKTepHﬁ, MHKOTOKCHHOB, aJIKaJIONJI0B.

. IIpoMbIIITIEeHHOE TPOU3BOJICTBO MPOAYKTOB MUKPOOHOTO IPOUCKOXKICHHSL.

. Ilyte DmOnena-Meiieproda-Ilapraca (bpykro3o-6udocdaraenii myrs). Moaudukammum

nytu OmbOneHa-Meiteproda-Ilapraca y aHaspoOHBIX BOCCTAHABIMBAIOIINX CEpPy apxeil.
['omodepMeHTaTHBHOE MOJIOYHOKHCIIOE OPOIKEHHE.

CrniuproBoe OpoxeHue.

[IponuHOBOKHKCIIOE OpOKEHHE.

MacnssHoKHCTI0€ OpoXKEHHE.

BpokeHre cMemanHoTo THITa Y SHTEPOOAKTEpHiA U OAITvIII.
Kennynoszo-5-pocdar-pochokeronasneiii myTh paciieruieHuss yrieBoaoB (myTb BapOypra-
Huxkenca-Xopekkepa). ['erepodepMeHTaTHBHOE MOJIOYHOKHCIOE OposkeHHe. OKHUCIUTENBHBIN
meHT030¢0CchaTHBIN ITHKIL.

2-KeT0-3-1e30KCH-6-(0ocOrTIOKOHATHRIN MyTh Pa3sIoKeHHUs caxapoB (IMyTh DHTHepa-/lyaoposa).
O6bmas cxema mytu DHTHEpa-/{ynoposa.
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Moandukauuu mytu DHTHEpa-/lya0poBa y raoQuibHbIX apXel.

Hedochopunupyromuit Bapuant nytu DHTHepa-JlynopoBa y apxeit pomga Thermoplasma wu
Sulfolobus.

ITyTth cOpaxkuBaHus T1I0K030-6-pocdat y Bifidobacterium bifidum.

AHOKCHUTCHHBIH ()OTOCHUHTE3.

OKCHUTEeHHBII (POTOCHHTE3.

becxmopodminbHBIN OTOCHHTE3 Tal0o(HILHBIX apXe.

AbdpoOHOE IbIXaHHE.

AHa3poOHOE JBIXaHUE.

Paznoxenune nemntono3sl. MUKpOOPraHU3MbI-LEIIIFOJIO30 U THKY.

Pasnoxenune kpaxmana 1 JpyTUX 0-TIIIOKAHOB MUKPOOPTaHU3MaMH.

PaznoxeHne reMUIeIoN03bl, TIFOKO3aMUHTIINKAHOB (XUTHHA U XUTO3aHa), IEKTHHA.
MuxkpoOHas nerpaganys JIUTHUHA.

MuxkpoOHoe paznoxeHnue 6enkoB. [ pynnsl NPOTEONUTHUECKUX MUKPOOPTaHU3MOB.

Herpaganust puOOHYKIEHHOBBIX U JI€30KCHPHOOHYKIEHHOBBIX KHCIOT MUKPOOPTaHHU3MaMH.
MuxkpoOHoe pazioxeHue TUNUAoB. JInmonnTuyeckrue MUKpPOOPraHU3MBL.

Mexanusmbl ~ Ouvonerpajauydyd  JIMHEWHBIX W Pa3BETBICHHBIX  AJKAHOB W AJIKEHOB,
MUKJI0ATU(PATHISCKUX, aPOMATHYECKHUX H TIONHAPOMATHUECKUX YTIIEBOJOPOIOB.

Ana’poOHOE pa3IoKeHHe YIIIeBOJOPOIOB.

buonerpamamuss  KCEHOOMOTHKOB. MUKPOOpPraHW3MEI, CIOCOOHBIE K  TpaHchopmanun
KCEHOOMOTHKOB.

HemnonHbie OKHCIEHUS] OPTraHUYECKUX BEIIECTB.

JbIxaTenpHble 3J1€KTPOH-TPAHCIOPTHBIE LEMH XEMOJIUTOTPOPHBIX OaKTepUil.

OxwucieHre BOCCTAHOBJICHHBIX COEIMHEHNH cepbl OECIBETHBIMU CEPHBIMU OaKTEPHSIMU.
OxwuciieHre aMMOHHS U HUTPUTA HUTPUPHLIUPYIOIIUMHA OaKTEPHIMHU.

OxwuciieHre BoJIopoJia BOJIOPOJHBIMU OaKTEpHIMHU.

OxwuciieHre BOCCTAaHOBJIEHHBIX COSAMHEHUI MapraHiia U >KeJesa.

OxwuciieHre oKcHuaa yriiepojia KapOoKCHI00aKTEpUsMIL.

PazpaboTunk:

/LC e d

[IporpamMma cocraBneHa B cooTBeTcTBUM ¢ TpeboBaHusiMu ®I'OC BO no HampaBieHHIO

noreut O. ©. Barunna

06.04.01 «buonorus» npouiaro MoAroToBKH «MHKpOOHUOIOTHS U BUPYCOTIOTHSD».

HporpaMMa paccMOTpCHA HA 3aCCAaHUN Ka(be,[[pbl MI/IKpO6I/IOJ'IOFI/II/I

«29y» anpenst 2022 r.
ITpoTtokomn Ne 7 3aB. Kadenpoit @ 76 b. H. Orapkos
/

Hacmosuwas npoepamma, me moocem Ovimb 60cnpouzsedeHa HU 6 Kaxou popme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



