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l. Hean 1 32024 TUCHUTLIHHBI

Hean: popMupoBanue y CTyJI€HTOB 3HAHUI 00 OCHOBHBIX ITPOIIECCaX KU3HEACITSIBHOCTH
MUKPOOHBIX KIJIETOK ¥ CIHOCOOHOCTH MPHUMEHSATh WX I PElIeHUs MpodecCHOHANBHBIX 3a/1a4
Hay4HO-UCCIICIOBATEIHLCKOTO THIIA B 001aCTH MUKPOOHOJIOTHH.

3amaun:

- TOJy4YeHUEe 3HAHUHU O MOJICKYJSIPHOW OpraHW3aIliu, COCTaBe MUKPOOHBIX KIIETOK, (azax
BETE€TATUBHOI'O KJIETOYHOTO IIMKJIA, MEXaHU3MaX TPAHCIIOPTa BEIIECTB;

- U3y4YEeHHUE MOTPEOHOCTE MUKPOOPTaHM3MOB B MHUTATEIIbHBIX BEIIECTBAX, TUIIOB MTUTAHUS
U YCIIOBUU KYJIbTUBUPOBAHUS MUKPOOPTAHU3MOB;

- (hopmupoBaHHE 3HAHUK O MapaMeTpax MHUKPOOHOTO POCTa, POCTE MHUKPOOPTAHM3MOB B
MEPUOANYECKON U HENPEPHIBHON KYJIbTYpe, BIUSHUU (PU3UKO-XUMUYECKUX (DaKTOPOB Ha POCT
MHUKPOOPTaHHU3MOB;

- U3y4Y€HHUE METOOB OIPEACIICHUS KOJIMUECTBA KJIIETOK U MUKPOOHOM MaccChl;

- TIoNTyYyeHHUe 3HaHUM 00 PYHKIIMOHAIBHBIX OCOOCHHOCTSIX (PEPMEHTOB MUKPOOPIaHU3MOB,
nporeccax OMOCHHTE3a OCHOBHBIX KIETOYHBIX KOMIIOHCHTOB W BTOPUYHBIX METaOOIHTOB Yy
MHKPOOPTaHHU3MOB;

- popMupOBaHUE 3HAHHI O TPOTEKAHUU YHEPTETUUECKUX MPOILIECCOB Y MUKPOOPTaHU3MOB.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucuumummaa b1.B.JIB.1.1.4 «®u3nonorus u OMOXUMHUS MUKPOOPTaHU3MOBY
OTHOCHUTCSI K 4acTH, (POpMUPYEMOH ydacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHI.

2.2. Jlns u3y4yeHWs NaHHOM Yy4eOHOW IUCIUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHS H
HaBBIKK, (OPMHUpYEMBbIC  TPEIIICCTBYIONIMMH  AUCHHUILIMHAMH:  «MHKpOOHWOJIOTHS U
BUpycoJorus», «Opranudeckas xumus», «buoxumus», «lluronoruss W cuUcTeMaTHKa
MHKPOOPTaHU3MOBY.

2.3. IlepeyeHb MOCTHEAYIOMUX YYEOHBIX TUCIHIUINH, IJI1 KOTOPHIX HEOOXOJWMBI 3HAHUS,
YMEHUS ¥ HaBBIKH, (GOpMHUpYEMbIEe JaHHOW y4eOHOW IUCHUIUIUHON: «AHTHOMOTHKNY,
«buopemennanus», «buonoBpexaeHu, «[IpomblinneHHas MUKPOOUOIOTHS u
OouorexHonorusy, «llumesas MUKpoOHOIOTHSY, «IKOOMOTEXHOJIOTUNY, «bBOIbIION MpakTUKYM
no npoduitoy, Beimonnenue BKP.

I11. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
JUCHUIIJIINHBI

[Tporiecc oOCBOEHHUS IUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHHWE KOMIETEHIUH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no panHomy HampasieHuto mnoarotoBku 06.03.01
«buonorusy», npopmis «buonorusy»:

[1K-1: cnocobeH wucmonp30BaTh 0a30BbIe TEOPETHUYECKHWE 3HAHHS O pa3zHooOpasuw,
CTPYKTYPHOM oOpranuzaiuy, (yHKIMOHUPOBAHUU OMOJOIMYECKHX CHCTEM U OCOOCHHOCTSX MX
B3aUMOJICVCTBUS C OKPY’KAOIIEH CPeo.

[1K-2: criocobeH mpUMEHSATh Ha MPaKTHKE OCHOBHBIE METOJbI U CPEJICTBA MCCIEIOBaHUN
OHMOJIOTHYECKUX O6T)€KTOB, BI)I6I/IpaTI) METOABI UCCIECA0OBAHUA B COOTBETCTBHNU C ITIOCTAaBJICHHBIMU
3a1auamH.

Ilepedyenn muIaHNpPyeMBbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU

Komnerenuus HNuaukaTopsl Pe3yabTarhl 00yyeHus
KOMIIETEeHIN I
1IK-1 HIK rx 1.1 3HAThb: MOJIEKYJIIPHY O OPraHU3aLMI0
Cnocoben ucrnosb3oBath | Mcnonb3yer 3HAHUS 0 | MUKpOOHBIX KJIETOK, MEXaHH3MBbl TPaHCIOPTA
0azoBbIe TCOPETUYCCKHUE pagHooﬁpagl/H/I OpPraHU3MOB, BCHICCTB, (1)8.3])1 BCTCTAaTUBHOT'O KJICTOYHOI'O
3HaHHA O pa3HooOpa3uw, LMK, OCOOEHHOCTH  (DU3HMOJIOTUM  POCTa,




CTPYKTYPHOM OpraHu3aluu,

(YHKITHOHUPOBAaHUH

OMOJIOTUYECKUX CHCTEM U
0COOEHHOCTSIX 1504
B3aUMOJICHCTBUS C

OKpY’Karollel cpeo.

HUX CTpPOCHUMU, (1)I/I3I/IOJ'IOFI/II/I,

MeTabo0an3Me, reHETHKE,
CHCTEMATUKE, OKOJOTHH, a
TaKKe X
OHMOTEXHOJIOTHIECKOM

NMOTCHUOHAJIC [Jid PCUICHUA

KOHCTPYKTHUBHOTO Hu SHEPreTUYECKOTO
MeTabonn3Ma Y MEKPOOPTaHU3MOB.
VYMeTh: HCIIOJIB30BaTh
TEOPETUUYECKHE 3HAHMS IS
npodecCHOHANIBHBIX  3a7ad B
MHKPOOHOJIOTHH U OMOTEXHOJIOTHH.
BrnaneTs: ciennanibHON TEPMHUHOJIOTUEH.

MOJTyYCHHBIE
pereHus
oOactu

PO MITBHBIX Hay4YHO-

UCCIIETIOBATENBCKUX u

MPOU3BOICTBCHHBIX 3a/1a4.
IIK-2 HIK pxoa 3HaTh: METOABI WCCIEIOBAaHUS, HCIIOIb3yeMbIe
Crocoben mpumeHsaTs Ha | [Ipumenser  morneBsle W | A W3ydeHUS (UNOIOTHHM ¥ OMOXUMHUHU
MPAKTUKE OCHOBHBIC METOBI | JTa0OpaTOpPHbBIE METOJIbI | MUKPOOPTaHM3MOB.
U CpEICTBa WCCICIOBAHUN | MCCIICIOBAHUS YMers: NPUMEHSTh CTeIUATbHBIC
OMOJOTHYECKUX  OOBEKTOB, | OMONIOTHUECKUX OOBEKTOB C | METOAMYECKHE  TMOAXONBI  JUIS  PEIIeHUS
BBIOUPATh METOJBI | UCIIOJIH30BAHUEM npo(eCCUOHANBHBIX  3aJa4 B obnactu
WCCJICIOBAHUS B | COBPEMEHHOTO (uznonornu U OMOXUMHUH MUKPOOPTaHU3MOB.
COOTBETCTBHUH ¢ | obopymoBaHus Brnanets: METOMYECKIUMHU MOJIXOJTAMH,
IIOCTAaBJICHHBIMU 3aJa4YaMH. COOTBETCTBUU C | UCIIOJIb3YEMBIMH NPU U3YUYCHUU OCO6CHHOCT€I\/'I

IIOCTAaBJICHHBIMU 3a1a4aMH. (1)I/ISI/IOJ'IOFI/II/I u 6I/IOXI/IMI/II/I MHKPOOPraHn3MOB.

UK pg2a 3HaTh: CTPYKTYpy OTYeTa 1Mo JTabopaTOpHBIM

IMpoBoauT aHamm3 u | pabotaM; TpeOOBaHUs, MNPEIbIBIAEMBIE K

TEOpETUYECKoe 0000IIeHHE | O(OPMIICHHIO OTUYECTOB.

Hay4YHBIX JaHHBbIX, VYMmeTh: AHAJIIM3UPOBATH PE3YJIbTAThI

NpUMEHSEeT Ha TPaKTHKE | UCCIIeTOBaHUM, IpyNIUPOBATH uX B

METObI 00pabOTKK | COOTBETCTBUH CO CTPYKTYpPOH OT4YeTa.

SKCIICPUMEHTAJIbHBIX BJ'IaILeTI): npueMaMu HaUMCaHud OT4YETOB II0

JAHHBIX, BKJIIOYAs OICHKY | 1a0OpaTOpHBIM paboTaM MUKPOOHOIOTHYECKOTO

JIOCTOBEPHOCTH PE3YJIbTATOB | MPOQUIIS.

u ouonHpopMaTHIEeCcKre

ANTOPUTMBIL; 3HAET

HOPMATUBHBIE  JIOKYMEHTEI

0 OopraHu3alui W TCXHUKE

Oe3omacHocTH  pabor WU

TIPUHIMITBI COCTaBIICHHUS

OTYCTHOCTH.




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TUCHMILIMHBI COCTaBJIsAeT 4 3a4eTHBIX eAUHHUIIbI, 144 yaca, B ToMm uynciie 0,72 3a4eTHBIX eTMHHUIIBI, 26 YaCcOB Ha 3K3aMeH.

W3 HUX peann3yeTcs ¢ UCIOJIb30BAHUEM IJICKTPOHHOTO OOYUCHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHIA 29 4acoB.

®opMa NpPOMeKYTOUHOM aTTeCTALMHU: YK3aMEH.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ II0 TEéMaM, ¢ YKasaHUEM BH/I0B y‘leﬁHbIX 3aHATHIL U OTBEJEHHOI0 HAa HMX
KOJIN4YeCTBaA aKaAeMHUYCCKHUX YaCoB

Ne Paznes nucouminHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
K
n/H ;: BKJIFOYas1 CaMOCTOATCIIbBHYIO pa60Ty O6y‘IaIOH_[I/IXC$I, KOHTPOJIA
= E IIPAKTUYECKYIO IOJATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
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Pasznen 1. MosiekyJisipHasi OpraHu3anusi MUKpPOOHBIX KiIeTOK. TpaHcnopTHbIe CHCTEMbI MUKPOOPIraHM3MOB
1 Tema 1.1. MonekynspHas opraHum3anuss ¥ COCTaB 6 3 1 1 ) Kosmnoxksuym
MHUKPOOHBIX KIJIETOK TectupoBanue
2 Tema 1.2. MexaHu3Mbl TpaHCIIOPTAa BEUIECTB Y 6 3 1 1 i Kosnnoxsuym
MHKPOOPTaHH3MOB TectupoBanue
Pa3gen 2. @u3noJiorus pocTa MUKpOOPraHU3MoOB
3 Komnnoksuym
Tema 2.1. Poct u pazmHoxeHne. KieToUHbIH ITHKIT 6 3 1 1 - TectupoBanue
[Tucpmennas padota
4 6 Konnoksuym
Tema 2.2. [IloTpeOHOCTH MUK TaHU3MOB B
oTpebHO poop 3 5 1 1 - Pedepar

IIMTATCJIBHBIX BCIICCTBAX

Joxknan




TectupoBanue
[Tucemennas pabora
5 Komnoxsuym
Pedepar
Tema 2.3. Tums! TUTaHNUS MUKPOOPTaHU3MOB 4 - Hoxmnan
TectupoBanue
[MuceMenHas paboTa
6 OT4eT 1o J1abopaTopHOM
Tema 2.4. DneKTUBHBIE METOBI KYJIbTHUBUPOBAHUS 6 - patore
TectupoBanue
CutyanroHHas 3aga4da
! Tema 2.5. [TapameTpsl MUKPOOHOTO pocTa 3 - Komoxsuym
Pemrenue 3amau
8 Tema 2.6. Meronpl onpeneseHuss KOJINYECTBA KIETOK 5 ) Ortuer no
MHUKpPOOPTaHI3MOB 1 MHKPOOHON MacChl nabopatopHo# pabote
9 Tema 2.7. PocT MHKpOOpPraHM3MOB B HEPUOAMYECKOM 4 ) Komnoksuym
KYJIbType Pemenue 3anaun
10 KomnnoxBuym
Tewma 2.8. HenpepbIBHOE KYIbTHBHPOBaHHE 3 - Peurenue 3anaun
ITucemenHas padota
11 Tema 2.9. Bnusinue Gpu3HKo-XUMHUYECKUX (AaKTOPOB Ha 6 ) Otuer no
POCT MUKPOOPraHU3MOB nabopatopHoii paborte
Paspnen 3. Mera00s1M3M MUKPOOPIraHU3MOB
12 Tema 3.1. OOmas xapakTepucTHKa MeTaboIn3Ma 3 ) KomnnoxBuym
MHUKpPOOPTaHH3MOB TectupoBanne
13 Tema 3.2. MukpoOHble hepMEeHTHI 4 - Komnoxzuym
TectupoBanue
14 Tema 3.3. CuHTe3 MHKPOOPraHH3MaMH OCHOBHBIX
KJIETOYHBIX KOMIIOHEHTOB Poop 7,14 0,14 Koanoksmym
15 Tewma 3.4. BropudaHnsiii MeTabonmn3M 5,14 0,14 Komnoxsuym
TectupoBanue
16 Tema 3.5. Ilytn ¢ukcanuu Yriekucioro raza y 514 0.14 Komnoxsuym
MUKPOOPTIaHU3MOB ' ’ TectupoBanue
17 Konnoxsuym
Tema 3.6. Inazorpodus 5 - TectupoBanne
[MucemenHas paboTa
18 Tewma 3.7. Bpoxxenus 10,14 0,14 Komnoksuym




TectupoBanue
ITucemenHas pabora
Pedepar
Jloxmnan

19

Tema 3.8. AHOKCUTCHHBIN ()OTOCHHTE3 6 6,14

0,14

Komnoksuym
TectupoBanue
[MucemenHas pabota
Pedepar
Jloknan

20

Tema 3.9. AspoOHOe bIXaHHe 6 9,14

0,14

Komnoxsuym
TectupoBanue
[TucemenHas pabora
Pedepar
Joxnan

21

Tema 3.10. AHaspoOHOE IBIXaHHE 6 6,14

0,14

KomnokBuym
TectupoBanue
[TucemenHas pabdora
Pedepar
Jloknan

DK3aMeH

4.2 Ilnan BHeay}II/ITOpHOﬁ CaMOCTOSITENbLHOM paﬁoTbI oﬁyqalonmxcn no JTMCHUIIJINHE

Cewmectp

CamocTosiTenpHas pabota 00yJyaromuxcs

Hasganue paznena,

TEMBI Bun camocTosTenbHOM paboOThI

Cpoxku
BBITIOJTHEHHS

TpyaoeMKocTh
(uac.)

OreHo4yHoOE
CPeICTBO

y‘le6H0-M€TOI[I/I‘IeCKO€ o0OecrieueHue
CaMOCTOSTEIILHOU pa6OTI>I

6

Paznen 1. MoJsiekyisipHasi OpraHu3anusi MUKPOOHBIX KJ1eTOK. TpaHcopTHbIe

CHCTEMbI MHKPOOPIraHH3MOB

IMoaroroeka K PAKTHYECKOMY 3aHATHIO
(KOIJIOKBHYMY) C HCIIOJIB30BAHUEM KOHCIIEKTa JICKITHH

Tema 1.1. MonekynapHas .
U PEKOMEHIyeMOi TUTepaTyphl.

OpraHu3anusi U COCTaB
MHUKPOOHBIX KJIETOK

25 men.

Komnoxsuym
TectupoBanue

Mukpo6uosorus : yaed. ans ctyn. By3os / M. B.
I'yces, JI. A. MuneeBa. — M. : Akanemus, 2006.

- 462 c.
Jlekuuu-npe3eHTanuu

https://educa.isu.ru)

(BUOC ury -

ba3bl naHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U
MOMCKOBBIC CUCTEMBI (CM. pa3zaen 5).



https://educa.isu.ru/

CamocTosTenpbHas pa60Ta 06y11a101111/1xcsl

Y4eOHO-MeToInYeCKOE 0OSCIICUCHHE

Hasganue paszgena, OneHouyHoe N
CemecTtp . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHECHUS (qac.)
ITonroroska K NIPaAKTUYECKOMY 3aHATHIO KostokBuym |Mukpobunosnorns : yueb. st cTya. Bysos / M. B.
(KOMJIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIUU Tectuposanue |I'YeeB, I A. Muneesa. — M. : Axanemus, 2006.
Tema 1.2. MexaHU3MBI . _462 c.
6 TPAHCIIOPTa BEILIECTB Y 1 PEKOMCH/TYCMOH JIUTCPATYPEL. 25 uen. 1 Jlexkuuu-nipesenranmn~ (QUOC ~ UT'Y -
MHUKPOOPTaHU3MOB https://educa.isu.ru)
ba3pl naHHBIX, MHGOPMALMOHHO-CIIPABOYHBIE H
IIOMCKOBBIE CUCTEMBI (CM. pasfen ).
6 Pa3nes 2. ®u3uHoJ10rus pocTa MUKPOOPraHU3MOB
ITonroroBka K MIPaKTUYECKOMY 3aHIATHIO Komnoksuym |Mukpobuornorus : yueb. st crys. Bysos / M. B.
(KOJIJIOKBHYMY) C HCITOJIb30BAHWEM KOHCIICKTA JICKITHH TectupoBanue F};%e;, JI. A. Muneesa. — M. : Axazemus, 2006.
93 - C.
Tema 2.1. Poctr wm épeKOMeHﬂyeMOH JITEPATYPBI. HHCLgeHHaH Jlekuuu-npesentarn ~ (QUOC ~ UTY -
6 Pa3MHOKEHIE. aMOCTOATENBHO H3YHEHHE TEOPETHIECKOTO MaTepHana) HexL 1 pabota https://educa.isu.ru)
KJIeTOUHbII KT 0 BONPOCaM (BBINOJIHEHHE B BHUIE INHChMEHHON Basbl NaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U
paboThI): HOUCKOBBIE CHCTEMBI (CM. paszen 5).
1. KiteTo4HbIH IIUKII MUKCOOAKTEPHH.
2. Kirerounsrii iuki 6akrepuii poaa Bacillus.
ITonroroska K IIPaKTUYECKOMY 3aHATHUIO KomnokBuym |Mukpo6uonorus : yueb. st crys. Bysos / M. B.
(KOJIIOKBUYMY) C MCIHOJBb30BAaHHEM KOHCIIEKTA JICKIHH Pedepar Fi"c;;’ L A. Muneesa. — M. : Axanemus, 2006.
) - C.
U PEKOMEHIyeMOI TUTepaTyphl. Hoxinan NMexume-npeserramma (QUOC  UIY -
CamocTosiTennbHass paboTa  (BHIIONHEHWE B BUJE TecrupoBanue |y os://educa.isu.ru)
Tema 2.2. TlorpeOHOCTH|MMCEMEHHOW paboThl): yKa3aTh, KakKu€ HMCTOYHUKHU IIMCBMEHHAS  |Basp naHHBIX, HH(OPMALMOHHO-CIIPABOYHEIE 1
6 MHKPOOPTaHH3MOB B[OCHOBHBIX  XHMHYECKHUX D3JIEMEHTOB  HCHOJB3YyIOT| 27 Hen. 3 pabora TIOMCKOBBIE CHCTEMBI (CM. pasen 5).

IIUTATCIBHBIX BCHICCTBAX

cienyromue Buabl 6akrepuit: Escherichia coli, Bacillus
cereus, Bacillus thuringiensis, Streptococcus pyogenes,
Staphylococcus aureus, Rhizobium binae, Azotobacter
chroococcum, Lactobacillus acidophilus.

IToaroroBka pedepara / mokiaga ¢ mpe3eHTaIHEH.
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CamocTosTenpbHas pa60Ta 06y11a101111/1xcsl

Y4eOHO-MeToInYeCKOE 0OSCIICUCHHE

Hasganue paszgena, OneHouyHoe N
CemecTtp . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHECHUS (qac.)
IMoaroroBka K MPaKTHYECKOMY 3aHSATHIO Mukpobuonorus : yueo. ams cTya. Bysos / M. B.
(KOMJIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIUU Kommoksiyw F3"‘C6623’C JI. A. Muneesa. — M. : Axanemus, 2006.
1 PCKOMCH/IYCMOH JITCPATYPEL. Pedepar  |Texumm-mpesenrammu ~ (BQMOC  HI'Y -
CaMOCTOSTETTFHO M3YIEHHE TEOPETUIECKOTO MatepHaa Joxman https://educa.isu.ru)
6 Tewma 2.3. Tunel muTaHusA|I0 BompocaM (BBHIIOJHEHWE B BUAE NHUCHMEHHON 27 wer 5 Tectnposanue Basbl JaHHBIX, MHGOPMAIMOHHO-CTIPABOYHEIE 1
MHKpPOOPTaHH3MOB paboThI): MychMemras | TOPICKOBEIE CHCTEMBI (CM. paszet 5).
1. 'pynmupoBKH MUKPOOPTAaHU3MOB IT0 HUCIIONB3YEMBIM 6
cyOcTpaTam. pabota
2. I'pynnupoBKky OakTepHii-ra30TpooB.
IToxroroBka pedepara / mokyiana ¢ Mpe3eHTaIHEH.
BelnonHenre otyeTa mo 1abopaTtopHoii paboTe. Ormier mo  |LPAKTHKYM 110 MukpoGHonorni : y4eb. nocobue
PelieHne CHTYaIMOHHBIX 3a/1ad. _ |mma cryn. BysoB / A. M. Herpycos, M. A.
Tema 2.4. DieKTUBHBIE 11abopaTopHON Eroposa, JI. M. 3axapuyk u ap.; [lox pexn. A. U.
6 METOBI 28 Hen. 2 pabote Herpycosa. — M.: Axagemus, 2005. — 604 c.
TeCTI/IPOBaHI/Ie Jlexuuu-npeseHTauun (BUOC ury -
KyJIbTUBUPOBAHUS CuTyaLHOHHas https://educa.isu.ru)
3a7a4a Bazsr JAHHBbIX, I/IH(l)OpMaL[I/IOHHO-Cl'IpaBO'-IHLIe n
TIOWCKOBBIE CHCTEMBI (CM. pa3znen 5).
IMoaroroBka K MPAKTHYECKOMY 3QHSATHIO Herpycos A. M. MuxpoGuonornst / A. H.
(KOJIJIOKBHYMY) C HCITOJIb30BAaHUEM KOHCIICKTa JICKIHH HzTPY"OB’ H‘Z(])S(.)6KOT305B(?. — M. : Usn. uentp
g [Tema 2.5. Tlapamerpei|u pexomenayemoii uTeparype. 29 wen 1 Konnoksuym %ezzﬁi{/[:;;’emauﬁ ; (031/1 oc  ury -
MHKPOOHOT'O POCTa Pemenue 3anau. Pemrenue 3amad os:/leduca.isu.ru)
Bazsr JAHHBbIX, I/IHq)OpMaL[I/IOHHO-Cl'IpaBO'-lHI)Ie u
TTOWCKOBBIE CHCTEMBI (CM. pa3znen 5).
BeInonHenre oTyera mno 1abopaTtopHoii paboTe. IpakTiKym o MEKpOOHOIOTHH : yueO. mocodue
Tema 2.6. MeTo bl ms cryn. BysoB / A. W. Herpycos, M. A.
olpeaeeHus OTuer 1o Elroposa, JL MM3a):1pqu u 111)2.(;)(1)';011 p6e(;)1‘.1 A. .
o €TpyCcoBa. — IM.: KageMus, .= C.
6 KOJINYECTBA KJIETOK 29 Hen. 1 71a00paToOpHOH HeKEZm-npeseHTaum/l (OWOC ~ Ury -
MHKPOOPTaHU3MOB u pabote https:/educa.isu.ru)

MHUKPOOHOH MacChl

ba3bl 1aHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIE U
MTOWCKOBBIE CHCTEMBI (CM. pa3zaen 5).
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CamocTosTenpbHas pa60Ta 06y11a101111/1xcsl

Y4eOHO-MeToInYeCKOE 0OSCIICUCHHE

Ha3zBanue paznena, Ouenounoe N
CemecTtp . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrositensHON paOOTHI CpEICTBO
BBITIOJTHECHUS (qac.)
IToaroroBka K IIPaKTUYECKOMY 3aHATUIO Herpycos A. M. Muxkpobuonorus / A. H.
Tema  2.7. Poct|(K0MI0KBUYMY) € HCHOIB30BAHHMEM KOHCIIEKTA JEKLIUU Herpycos, M. b. Koropa. — M. : Msn. uentp
MHKPOOPTaHU3MOB B|M peKOMEHTyeMOii THTepaTyphI Koa1oKkBHyM | «Arazemmnny, 2006. - 350 c.
6 . p Y ’ 30 men. 2 Pemienne  |Jlexumu-npesenraumn  (QUOC  UTY -
MePUOIMIECKO eIIeHHE 3a/1a4. S https://educa.isu.ru)
KyIbType Basbl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U
TTOMCKOBBIE CUCTEMBI (CM. pasfel S5).
IMoaroroBka K MPAKTHYECKOMY 3QHATHIO Herpycos A. M. MuxpoGuonornst / A. H.
(KOJIIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIMU Konnoxksuym HETPY“’& H'Z(])S(.)6K0T305B(?. — M. : Msn. uetp
~ «AKaAICMUI) .= C.
U PEKOMEHITyeMOH TUTEePaTypHI. Pemmenne ’
Tema 2.8. HenpeprsiBHOE P Y paryp Jlexkuuu-nipesenrammn~ (QUOC  UT'Y -
6 Pewenne 3anau. 30 uen. 2 3a1a4yu https://educa.isu.ru)
KyJIbTUBUPOBaHUE https://educa.isu.ru
CaMOCTOSTENFHO U3YYE€HHE TEOPETUYECKOTO MaTepraa I1MCbMEHHAS | Baspi mammBIX, HH(OPMALHOHHO-CIPABOYHBIE 1
0 BONPOCY (BBIMOJIHEHWE B BHIE NHUCHBMEHHOM pabora TIOMCKOBBIE CHCTEMBI (CM. paszien 5).
paboThl): «POCT MUKPOOPTaHU3MOB B TypOHIOCTATEY.
BelnonHenre oTyeTa mo 1abopaTtopHoii paboTe. IpakTiKym 10 MEKpOOHOIOTHH : y4e0. mocodue
i ctya. By3oB / A. W. Herpycos, M. A.
Tema  2.9. Bmsaue Oryer no  |Eroposa, JI. M. 3axapuyk u ap.; ITox pex. A. W.
(PUBUKO-XUMHUYECKUX ., |HerpycoBa. — M.: Akamemus, 2005. — 604 c.
6 30 Hen. 1 nabopaTopHOU
(akxTopoB Ha poct A60TC HeKuHM-npe3_eHTauHH (BHUOC ury -
MHKPOOPTaHH3MOB p https://educa.isu.ru)
Ba3pl nmaHHBIX, HHPOPMAMOHHO-CIIPABOYHBIE H
TTOWCKOBBIE CHCTEMBI (CM. pa3aen 5).
6 Pazgen 3. MeTa00/1u3M MUKPOOPTaHU3MOB
IMoaroroska K HNPaKTUYECKOMY 3aHATHIO Muxpobuonorus : yueb. A ctya. Bysos / M. B.
(KOJIIOKBUYMY) C HCIIOJIB30BAHUEM KOHCIEKTA JICKIMU r};c;;’ JI. A. Muneesa. — M. : Axanemus, 2006.
) - C.
Y pEKOMEH]IyeMO# TUTepaTyphlL.
Tema 3.1 OGmas|" P y patyp Herpycor A. WU. Muxpobuonorus / A. H.
XapaKTepUCTHUKA KomnokBuyMm |Herpycos, U. B. Kotoa. — M. : M3x. mentp
6 31 men. 1
meradonu3Ma TeCTHpoBaHHe «Axagemusi», 2006. — 350 c.
MHKPOOPTaHHU3MOB Jlekuuu-npe3eHTanuu (BUOC ury -

https://educa.isu.ru)

Ba3bl gaHHBIX, HHPOPMALMOHHO-CIIPAaBOYHBIE U
MOMCKOBBIC CUCTEMBI (CM. pa3zaen 5).
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CamocTosTenpbHas pa60Ta 06y11a101111/1xcsl

Y4eOHO-MeToInYeCKOE 0OSCIICUCHHE

Ha3zBanue paznena, O1ieHOYHOE .
CemecTtp . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrostensHON paboOThI CpEICTBO
BBITIOJTHECHUS (qac.)
IToxroroska K MIPaKTHYECKOMY 3aHATHIO Herpycos A. M. Muxpobuonorus / A. H.
(KOJJIOKBUYMY) € HMCIIOJNB30BaHUEM KOHCIEKTa JEKIHH HszchB’ H-zg“KOT;SB(;’- — M. : Msn. uentp
6 |Tema 32. MuKpoOHbIe|H peKOMEHLyeMOil THTepaTypEL. 31 e ) Konnoksuym %eiﬁﬁi{?:;:emauhn E:SI/I oc  ury -
(hepMeHTBI TectupoBanue https://educa.isu.ru)
Basnl JaHHBIX, I/IHq)OpMaL[I/IOHHO-CHpaBO‘-IHI)Ie u
ITOMCKOBBIE CUCTEMBI (CM. pazfien 5).
IMoaroroBka K PAKTHICCKOMY 3aHSATHIO Mukpobuonorus : yueo. ams cTyx. Bysos / M. B.
(KOJUIOKBHYMY) € MCIOJIb30BAHMEM KOHCIIEKTa JIEKIIUH FSA"?;’ L A. Muneesa. — M. : Axanems, 2006.
) — C.
Tema 3.3. Cunres|T PEKOMCHIYCMOH JIMTCPATYPBL. Herpycor A. M. Mukpobuonorus / A. N
6 MMKPOOpraHu3MaMu 32 Hex 2 KomoKkBIyM Herpycos, . b. KoroBa. — M. : M3a. nentp
OCHOBHBIX KJIETOYHBIX : «Axagemus», 2006. — 350 c.
KOMIIOHCHTOB Jlexuuu-npeseHTauun (BUOC ury -
https://educa.isu.ru)
Basnl JaHHBbIX, I/IHq)OpMaLU/IOHHO-CHpaBO‘-IHI)Ie u
MIOKMCKOBBIE CHCTEMBI (CM. pa3nen 5).
IToxroroska K MPaKTUYECKOMY 3aHATHIO Herpycos A. W. Muxkpobuonorus / A. H.
(KOJIJIOKBHYMY) C HCITOJIb30BAHUEM KOHCIICKTA JICKIHH Herpycos, 1. b. Korosa. — M. : Msn. nentp
1 PeKOMEHTyeMOit THTEPaTypHl. «Axagemus», 2006. — 350 c.
TeMa 34 BTOpI/IqHI:Jﬁ KOHHOKBI/IyM Basbl JAHHBbIX, I/IH(l)OpMaL[I/IOHHO-Cl'IpaBO'-IHLIe u
6 33 e 2 MOMCKOBBIE CHCTEMBI.
MeTa00Iu3M TectupoBanue Texumu-npesenramn  (JUOC  UTY -
https://educa.isu.ru)
Ba3pl nmaHHBIX, HHPOPMAMOHHO-CIIPABOYHBIE H
TIOWCKOBBIE CHCTEMBI (CM. pa3znen 5).
IMoaroroska K HNPaKTUYECKOMY 3aHATHIO Muxpobuonorus : yue6. A ctya. Bysos / M. B.
(KOJIJIOKBHYMY) C HCITOJIb30BAaHUEM KOHCIICKTA JICKIHH ri’f;z& JI. A. Muneesa. — M. : Axazemus, 2006.
9] - C.
Tema 35. Myt 1 pCKOMCHICMOH JIHTCPATYPEL. HerpycoB A. W. Mukpobuomnorus / A. HU.
6 34 e 2 KonnokBuyM |Herpycos, M. B. Korosa. — M. : U3n. nentp
@HKC&HHI/I YTJICKHCIIOTO A TeCTHpOBaHHe «Axagemusi», 2006. — 350 c.

rasa y MUKpOOPTaHH3MOB

Jlexuuu-npezeHTanuu (BUOC ury -

https://educa.isu.ru)

ba3bl naHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U
MIOMCKOBBIC CUCTEMBI (CM. pa3zaen 5).
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CamocTosTenpbHas pa60Ta 06y11a101111/1xcsl

Y4eOHO-MeToInYeCKOE 0OSCIICUCHHE

Hasganue paszgena, OneHouyHoe N
CemecTtp . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHECHUS (qac.)
IMoaroroBka K [PAaKTUYECKOMY 3QHSTHIO Herpycos A. M. MukpoGuonorus / A. M.
(KOMJIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIUU K Herpycos, M. b. Koropa. — M. : Msn. uentp
1 PEKOMEH/TYeMOii THTEpATyPHL. OJUIOKBUYM  |«Axkanemusi», 2006. — 350 c.
6 Tewma 3.6. /Inazorpodus |CamocToATENbHO U3yYeHHUE TEOPETHICCKOTO MaTeprana| 35 He. 2 Tecruposanne HeKH.HH_HpeS?HTaHHH (oMoc - ury. -
N ITucemennas |https://educa.isu.ru)
Mo  BONMPOCY (BBIONHEGHHE B BHAC MHCHMEHHOH pabota Basbl JaHHbIX, HHGOPMALHOHHO-CIPABOYHbIE U
paboThI): «Dukcanus MOJICKYJIIPHOTO asora TIOMCKOBBIE CHCTEMBI (CM. paszien 5).
akTHHOOaKTepusiMu p. Frankiay.
IMoaroroBka K PAKTHICCKOMY 3aHSATHIO Mukpobuonorus : yueo. ams cTyx. Bysos / M. B.
(KOJIJIOKBHYMY) C HCIIOJIb30BAaHHEM KOHCIICKTa JICKITHH Fi"%e;’ JI. A. Muneesa. — M. : Akazemus, 2006.
1 PCKOMCHIYCMOH JITCPATYPBI. Hepr((::;)B A. U. Mukpobuonorus / A. H.
CaMocCTOATEIBHO N3yYeHHEe TEOPETHUESCKOTO MaTepraa Herpycos, M. B. Kotosa. — M. : W31 ieHTp
0 BOMpocaM (BEHIIONIHEHWE B BHAE NHCEMEHHOU KommokBuyM |« Axanemusiy, 2006. — 350 c.
paboThI): TecTtupoBaHuE |Jleknuu-npe3eHTaIHT (BUOC ury -
1. O6pa3zoBanre cnupTa aHAIPOOHBIMH OaKTEPUAMHU [Mucemennas |hitps:/educa.isu.ru)
6 Tema 3.7. BposkeHust Sarcina ventriculi 1 Erwinia amvl 36 Hen. 4 Bassl TaHHBIX, HH(OPMAIHOHHO-CIPABOYHEIE H
ylovora. paborta ] p p
2. Tlytu o6pa3oBaHMs HEHTPANBHEIX MPOIYKTOB IPH Pedepar  |OHCKOBbIC CHCTEMEL (CM. pasien 5).
MacJITHOKUCIIOM OpOKEeHHH. Jokman
3. COpakuBaHUE TETEPOLMKINYECKUX a30TCOePKAIIUX
COCIMHEHHUHN KIIOCTPUIHSIMI.
IToaroroBka pedepata / moknama ¢ mpe3eHTaIMe (CM.
n. VIII).
IToxnroroska K MIPAKTHYECKOMY 3aHSITHIO Mukpo6uosorus : yueb. s ctyn. By3os / M. B.
(KOJIIOKBUYMY) C HCIIONIB30BAHUEM KOHCIEKTa JICKIMU T'yces, JI. A. Muneesa. — M. : Akanemus, 2006.
U PEKOMEHIyEMOI1 IUTEpaTypBhI. Konnoxsuym ﬁ:ijz.os A W MuxpoGuosorns / A. U
Tema 38, CaMocCTOATENHHO N3yYEeHHE TEOPETHIECKOTO MatepHaa TectupoBanue Herpycos, M. B. Kotosa. — M. : W31 mentp
6 AHOKCHICHHAL 0 BOMpOcaM (BEHINIONIHEHWE B BHAE NHCEMCHHOU 37 e 3 ITuceMenHas |(Axanemus», 2006. — 350 c.
(boTockHTe3 paboThI): paborta HSKHI/II/I-Hpe3.eHTaHI/II/I (BUocC ury -
1. I[TurMeHTHl (POTOCHHTE3UPYIOMIUX OaKTESPHIA. Pedepar  |https://educa.isu.ru)
2. MeTabomi3M SpUTPOOAKTEPHIA. Joknaz ba3bl faHHBIX, MH(POPMAIMOHHO-CIPABOYHbBIE U

IToaroroBka pedepara / mokmaga ¢ mpe3eHTAIMen (CM.
n. VIII).

MOUCKOBBIC CUCTEMBI (CM. pa3zen 5).
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Hasganue passiena CaMocTosiTeNbHas paboTa 00yJYaroIIuXCs OleHouHOe Y4eOHO-METOJUIECKOE 00CCIICUCHHE
CemecTtp ’ . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrostensHON paboOThI CpEICTBO
BBITIOJTHECHUS (qac.)
TlonrotoBka K MPaKTUYECKOMY 3aHATUIO MuxpoGuonorus : y4e6. ans crya. By3os / M. B.
(KOMJIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIUU Fa%e;’ JI. A. Muneesa. — M. : Axanemus, 2006.
v - C.
U pEKOMEHITyeMOH TUTEePaTypPHI.
Cp Ay p K HetrpycoB A. M. Muxkpobuonorus / A. H.
aMOCTOATEIBHO H3YHEHHE TEOPETHIECKOTO MaTepraa OIUIOKBUYM |pernveon M. B. Kotosa. — M. : M3 meHTp
Mo BOIMpocaM (BBIMOJHEHHE B BHUJIE NUCHMEHHOM TectupoBanue |(Axanemusy, 2006. — 350 c.
6 Tema 3.9. A»spoOHOE|paboTHhI): 38 Hex 3 IIncemenHass |Emnes B. T. MukpoGuonorus : yued. s By30B
IBIXaHHE 1. ®epMeHTHBIE CUCTEMBI  3aIIUThI  adPOOHBIX ’ pabora /B. T. Emues, E. H. Mumryctun. — M. : Jlpoda,
MHUKPOOPTaHU3MOB ~ OT  TOKCHYECKOTO  JIeHCTBHS Pepepar  |2006.—445c.
npon3BoAHbIX O, Jloknan Jlexumu-npe3eHTaun (BUOC ury -
2 A ) 6 https://educa.isu.ru)
- AIMIIODHITbHbIE HKeNe300aKTePUH. . ba3pl naHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE H
IToaroroBka pedepaTa / moknaga ¢ mpe3eHTaIen (cM. TOHCKOBBIE CHCTEMSBI (CM. pasae 5).
n. VIII).
IMoaroroska K PAKTUYECKOMY 3aHATHIO Mukpo6uonorus : yue6. ams ctya. By3os / M. B.
(KOJIIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIEKTa JICKIMU KomiokBryM r§;C6€23v JI. A. Muneesa. — M. : Axanemus, 2006.
) — C.
épeKOMeHﬂyeMOH JTATCPATYPEL. TectupoBanue [Herpycos A. W. Mukpo6uonorus / A. M.
6 Tema 3.10. Aunaspo6Hoe|aMOCTOATCIBHO H3YyHCHUC TCOPETHICCKOrO MaTeprala 39 He 3 IMucemenHast |Herpycos, M. B. KortoBa. — M. : Usx. meHTp
IbIXAHHE MO0 BOMPOCY (BBIMOJNHEHHWE B BHJE NHUCHbMEHHOU A paGota «Axanemus», 2006. — 350 c.
paboTsl): «CepHOE BIXaHHUE. Pedepar Jlexuuu-npesenTanuu (BUOC ury -
ITonroroBka pedepara / mokiaga ¢ mpe3eHTAMEH (CM. Jloknan https://educa.isu.ru)
1. VIII) Bazsr JAaHHBbIX, I/IH(I)OpMaLIPIOHHO-Cl'IpaBO'-IHLIe n
MTOMCKOBBIE CUCTEMBI (CM. pasfen S).
OO0t 06beM CaMOCTOSATENNLHON PA0OTHI MO JUCHUILIHHE (Yac) — 41
N3 Hux 00beM caMOCTOSITENbHOI PadoThl € HCHOJL30BAHMEM JJIEKTPOHHOIO OO0Y4YeHUs U
JUCTAHIMOHHBIX 00PAa30BaTeIbHBIX TEXHOJIOTHI (Yac) — 8



https://educa.isu.ru/
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4.3 Conepxxanue yueOHOro MmarepuaJjia
Paznen 1. MoaekyisipHasi oOpraHu3anuss MHKPOOHBIX KJjeTOK. TpaHcnopTHbIe
CHCTeMbl MUKPOOPTaHNU3MOB
Tema 1.1. MoJsiekyJisipHasi OPraHu3anus U COCTAB MUKPOOHBIX KJIETOK
DONeMEeHTapHBI COCTaB MHUKPOOHBIX KJIETOK. MaKpOMOJEKYJbl, BXOJSIINE B COCTaB
MUKpPOOHOM KJeTKU. HU3KOMOJNEKyJIsIpHbIE OpraHMYeCKHMe BEIIECTBA M HEOPraHUYECKUE
COETUHEHMUSI.

Tema 1.2. MexaHu3Mbl TPAHCIIOPTA BeIECTB Y MUKPOOPTaHU3MOB

Mexanu3Mbl MEMOPaHHOTO TPAHCIOPTAa Y MUKPOOPTaHU3MOB. TpaHCIOPTHBIE CHUCTEMBI
npokapuort. [laccuBras nuddys3usa. Ooneryennas auddysus. [lepeHoc caxapos, CONPsHKEHHBIN
C XUMHYECKOH MOTU(pUKAIIMEH MOJIEKY1. AKTUBHBIA TPAHCIIOPT. Y HULIOPT, CUMIIOPT, aHTUIIOPT.

Pa3nes 2. ®u3nosnoruss pocta MUKPOOPraHU3MOB

Tema 2.1. Poct 1 pazmHoxenue. KieTounblid UK

IToHATHA «POCT KJIETOK MHUKPOOPraHU3MOB» U «POCT IONYJISILUNA MUKPOOPTaHU3MOBY.
CriocoObl  pa3MHOXEHMsI NPOKAPUOTHBIX OPraHU3MOB. BereraTHBHBIN KIETOYHBIH LMK Y
IIPOKapuoT. BimsHME yClIOBUM pocTa Ha BpPEeMs Hadajla U IIPOJOJDKUTEIBHOCTh KJIETOYHOI'O
LUKJIA.

Tema 2.2. [loTpeOHOCTH MUKPOOPraHU3MOB B IUTATEIbLHBIX BelIECTBAX

[ToTpeOHOCTH MMKPOOPraHM3MOB B NHUTATEIbHBIX BellecTBax. McTounuku yriaepoaa.
Hctounuku azora. [lotpebHOcTM B HCTOYHHMKAX cepbl U (ochopa. HeobxoaumMocTs MOHOB
metauioB. [TorpedHoctu B pakTopax pocra. [Ipotorpodsr u aykcoTpodsl.

Tema 2.3. Tunbl NMTAHUA MUKPOOPTraHU3MOB

®ototpodsl u xeMoTpodsl. JIutorpodsl U opraHoTpodsl. ABTOTPOGEl U TeTepoTpOdHI.
Pa3HooOpasue THUIIOB MUTaHUS U CIIOCOOOB CYIIECTBOBAHUS IPOKAPUOT. SBI€HNE MUKCOTpOdUn
y MPOKApHOT.

Tema 2.4. DileKTUBHbIE METOABI KYJIbTHBUPOBAHHUSA

[TpyHIMIIBI METONIOB BBLAEIEHUS KYJIbTYP MUKPOOPraHM3MOB M3 MPHUPOIHBIX M JAPYTUX
cpen oburtanus. Ilpunuun osnektuBHoctd C. H. BuHorpaackoro. DNeKTUBHBIE CpEIbl.
CenexTuBHblE (DU3MKO-XUMHUYECKHE YCIOBHUS KyJIbTUBUpOBaHMA. HakomurenbHble M YUCTHIE
KYJIBTYPbl MUKPOOPTaHU3MOB.

Tema 2.5. [lapameTpbl MUKPOOHOTO pocTa
COanaHcupoBaHHBI  POCT. OKCIOHEHIMAIBHBIA PpPOCT MHUKPOOPraHU3MOB. Bpems
reHepalnu KIeToK. Y aenbHast CKOpOoCTh pocTa. Beixo OnoMaccsl.

Tema 2.6. Meroabsl omnpeaeeHUsl KOJMYECTBA KJIETOK MHKPOOPraHM3MOB U
MHMKPOOHOI Macchl

Ornpenenenne KoJIWyecTBa KiIeTok. Meroa npsMmoro nozacuera. OnpeaeneHne KoJInyecTBa
KJIIETOK IyTeM BBICEBAa Ha IUJIOTHBIC MUTATEIbHBIE Cpenbl. MeTon ompezaeneHus HamOosee
BEPOSATHOTO YMCia KIETOK MUKpoopranusmoB. TypOunomerpus. Hedenomerpusi. Onpenenenue
O6umomaccel B3BemmBaHueM. OrmpeseneHne coaep)aHus MHUKpoOHoro Oenka. OmnpeneneHue
collepkaHusi a3ora W yrieponaa. OmpeneneHUe MPUPOCTa OHMOMACCHI MO META0OIUYECKUM
napamerpam (noromerue Oy, Boienenne CO,).
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Tema 2.7. PocT MUKPOOPIraHU3MOB B IEPUOANYECKOH KYJIbTYype
IlonsTne «nepuoauyeckas Kyuabrypay». KpuBas pocra nepuoandecko KyJabTypsl. Passl
pocTa. [TapameTpsl KpuBOI pocTa: yaelnbHas CKOPOCTb pOCTa, BbIX0J Ouomaccsl. Jlnaykcus.

Tema 2.8. HenpepbiBHOE KYJIbTHBHPOBAHUE

[Tonstne «HenpepsiBHas KynbTypay. Poct B xemocrtare. Ilpuniun pabGoTel xemocrara.
Cxkopocts mnportoka. CkopocTs passeneHus. CkopocTb BbIMbIBaHHsA. CKOPOCTb MPUPOCTA.
VYcTaHoB/IEHHE MOCTOSIHHOM IUIOTHOCTH MHUKPOOPIaHM3MOB. 3aBHUCHUMOCTh YJEJIBHON CKOpPOCTU
pocTa OT KOHLEHTpAILMM JUMUTUPYIOIEro pocT cyoctparta. KpuBas HacelllieHHs. YpaBHEHHE
MoHo. 3HayeHHE METOJa HENPEPBHIBHOTO KYJbTUBUPOBAHUSA IS M3Y4eHUS (PHU3UOJIOTHU
MHUKPOOPIraHU3MOB, OTHOIIEHUN «KOHKYPEHLUS — COCYyIleCTBOBaHME» U T.H. Mcmosb3oBaHue
HEIPEPBIBHOIO  KYJIbTUBUPOBAHHUS B  IPOMBIIIJICHHOCTH. PocTt  MHMKpPOOpPraHusmMoB B
TypOuaocrare.

Tema 2.9. Bausinne pusuko-xuMmnuecknx (pakTopoB HA POCT MUKPOOPIraHU3MOB

Bimmsaune pH cpenpl Ha poct MukpoopranusmoB. Perymsaunus pH cpensl. Biusnue
Temneparypsl Ha pocT. Aospanusa. Konrtpons 3a ajpanueil cpensl. KynbTuBuUpOBaHMe
aHaPOOHBIX MUKPOOPTraHn3MOB. KynbTHBHpOBaHUE aBTOTPOMHBIX U IPYTHX MHUKPOOPTaHH3MOB,
Tpebyromux npucyrcreus B cpeae CO,. AKTUBHOCTb BOJIBI U OCMOTHUYECKOE AaBiieHue. CBeT u
KyJbTUBHPOBaHUE MUKPOOpTraHu3MoB. KyneTuBupoBanue GoToTpo(HBIX MEKPOOPTaHH3MOB.

Pa3nes 3. MeTa60/1M3M MUKPOOPTaHU3MOB

Tema 3.1. O0masi xapakTepucTHKa MeTa001M3Ma MUKPOOPTraHU3MOB

OcHoBHble mOHATUSA. OrnpeneiaeHue NOHATUH <«QHEPreTHUUECKUd MeTadolu3M» U
«KOHCTPYKTHUBHBIN MeTabon3m». AT® — yHuBepcanbHbIi IepeHOCUUK YHEPTruu B KieTke. [Tytu
cunte3a AT® B knerke. CyOcTparHoe dochopminpoBanue. MemOpannoe dhochopuiinpoBaHue:
dorodoochopunrpoBanue, OKUCIUTENbHOE GOochHOpHIINpOBaHHE. DIEKTPOHTPAHCIOPTHAS LIEMb
U €€ KOMITOHEHTHI.

Tema 3.2. MuxkpoOHbIe (pepMeHTHI
Knaccugpukanus u HoMeHKinatypa (GepMEHTOB. DK30- M 3HAO(EpPMEHTHl OakTepuil.
MerTto/1b1 BbISIBIIEHUS! PEPMEHTOB OaKTEpUil.

Tema 3.3. Cunre3 MHUKPOOPraHusMaMu OCHOBHBIX KJIC€TOYHbBIX KOMIIOHCHTOB
buocuntes YIJIEBOIOB. buocunTes nunuaoB. bHOCHHTE3 aMHMHOKHCIOT. buocuHTes
MOHOHYKJICOTUIOB. buocunTe3 OEeNnTUIO0TIINKaHa.

Tema 3.4. Bropuunblii MeTa0d0/1u3M
CunTte3 aHTHOMOTUKOB. TOoKCHHOOOOpa3oBaHNE. DK30TOKCUHBI U YHJOTOKCHHBI OAKTEPHIA.
MuKOTOKCHHBI, aliKajgouel. bruocuHTes 3K30M0a1caxapu10B, epMEHTOB, BUTAMUHOB.

Tema 3.5. Ilyrn ¢pukcanum yriaekucjoro raza y MUKpoOOpraHusMoB

ABrotpopHas ¢ukcanust COz y doTtoTpodHbIXx M XeMoTpopHBIX Oakrepuid. Llukn
KanbBuna-beHncona-baccama (BoccTaHOBUTENBbHBIA TeHTO30(ochaTHBIA 1uKN). [{ukn ApHoHa
(BOCCTaHOBHTENbHBIN LMK TPUKApOOHOBBIX KkHciOT). Hermuknuueckuii anetun-KoA-nmyTts
¢ukcanuu CO2 y aBTOTPOPHBIX METAHOT'€HOB U alleTOI'€HHBIX OaKTEpUH.

Tema 3.6. Inazorpodus
Qukcanus MOJEKYISIPHOTO a30Ta CUMOMOTHYECKMMH OakTepusiMu. DuKcanus a3zora
CBOOOTHOKUBYIIIMMH OakTepusiMu. bruoxumust mporiecca a30THUKCaInu.
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Tema 3.7. bpo:xxenust

[Tyt cOpakxuBaHUSI YIJIEBOAOB: TIIIMKOIMTHYECKUH MyTh (myTh OMOaeHa-Meiieproda-
[Tapnaca), oxuciauTenbHbIA meHTO30(ochaTHbI (MyTh BapOypra-/lukkeHca-Xopekkepa), 2-
KeTo-3-/1e30Kcu-6-pochormokonarneii  (myts IHTHepa-Ilynoposa). ['omodepmeHTaTHBHOE
MOJIOYHOKHCIOe  Opoxenue. CrnmproBoe Opoxkenue. [IpornmoHOBOKHCIOE — OpOXKEHHE.
MacnsHokucnoe Opoxkenue. ['erepodepMeHTaTHBHOE MOJIOYHOKHUCIIOE OpoxeHue. bposkenue,
ocymectBisiemoe oudunodakrepusimu. [Tyts DHTHEpaA-lynoposa.

Tema 3.8. AHOKcUTeHHBIH (poTOCHHTE3
BakrepropomoncuHoBbIl  POTOCHHTES
IYPILYPHBIX U 3€JIEHBIX OaKTepuil.

ranoOakTepuil. AHOKCHUTEHHBI (OTOCHHTE3

Tema 3.9. AdpoOHoOe AbIXaHHE

AdpobHoe apixanme. Llukn TpUKapOOHOBBIX KHCIOT. THITBI OpraHU3aluu  adpOOHBIX
IBIXaTEeNbHBIX Ieneil y mpokapuoT. DYHKIMOHUPOBAHUE MAbIXaTEJIbHOW IEMU; MEXaHU3MBI,
obecrieunBarone oOpa3oBaHHE MPOTOHABMXKYIIEH cuibl. HemonHbie okucieHus. A3poOHbBIE
xemoopraHoreTepoTpodHsie OakTepuu. OCOOeHHOCTH (HYHKIIMOHUPOBAHUS JIbIXaTEIbHBIX IIeTIeH
XEMOJUTOTPO(DHBIX OaKTepHid. XEeMOIUTOABTOTPODHBIC OaKTEPHH.

Tema 3.10. AnaspoOHoe AbIXaHHE

OnpezneneHue MOHATHS «aHa’pOOHOE AbIXaHUE». [IOHOpPBI M AKLENTOphl 3JIEKTPOHOB,
UCTIOJIb3yeMble Pa3sHBIMH MHUKPOOPraHM3MaMH MpH aHa’dpPOOHOM JbIXaHUH. AHa’pOOHBIC
nbixatenbHble Lenu. HutpatHoe papixanue. JleHuTpudunupyroniye OakTepuu, UX poJib B
npupoze. CynbdaTrHoe ¥ CepHOE IbIXaHHE. XapaKTePUCTUKA CyIb(aT- U CepypenylHpyIOIIX
6axtepuii u apxeil. KapbonatHoe apixanue. XapakTepucTHKa METaHOTEHHBIX apxeil. MexaHu3m
MmeTtaHoreHesa. «Kemeznoe» apixanue. JKenezopenyuupyroomue OakTepuud. AHHaMOKC.
AHHaMOKC-TUIaHKOMULETI. DyMapaTHOE JIbIXaHUE.

4.3.1. IlepeyeHb CEMUHAPCKHX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne pazgesnia | HaumeHoBaHHe CeMHHAPOB, TpynoemkocTh OueHouHbIe dopmupyembie
n/H U TeMBbI NPaKTHYECKUX U (uac.) cpeacTBa KOMIIEeTeHIINT
JadopaTopHbIX padoT Bcero | U3 Hux (MHIUKATOPHI)
4acoB | MpaKkTH4YecKasi
MOJAr0TOBKA
1 2 3 4 5 6 7
Pa3gen 1. MoJieky/JisipHasi OpPraHu3anys MUKPOOHBIX KJIeTOK. TpaHCIOpTHBIE cHCTEMbl MUKPOOPraHH3MOB
1 Tema 1.1. Komnoksuym «MonekynsapHas 1 nK-1
OpraHH3aIys U COCTaB Koaunoksiym MK nxc 1.1
MHKPOOHBIX KIETOK» Tectnposanme 4
2 Tema 1.2. KonnoxsuyMm «MexaHU3MbI 1 Konnoksuym HK-1
TPaHCIIOPTA BEIIECTB Y Tectuposanue HJIK nrc 14
MHKPOOPTaHU3MOB)
Pa3nen 2. @u3noJiorus pocTa MUKpPOOPraHU3MOB
3 Tema 2.1. KomroxBuym «POCT KIIETOK. Konnoksuym K-1
KiierouHslil IUKIDY 1 TectupoBanue HJIK nrc 14
IIncemennas
pabota
4 Tema 2.2. Komnokeuym  «IlotpebHOCTH Komnoksuym nK-1
MHKPOOPTaHH3MOB B Pedepar HJIK nrc 14
MIUTATEIBHBIX BEIECTBAX)» 1 Jloknaz
TectupoBanue
IIncemennas
pabora
5 Tema 2.3. KommoxBuym «Tumsl nuTaHns 1 Kosnoksuym K-1
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MHKPOOPTIaHU3MOB) Pedepar HIK 1k
Joxman
TectupoBanue
[IncemenHas
pabota
6 Tema 2.4. Jlaboparopnas pabora Ne 1 OTuer 1o K-1
«DNEKTUBHBIE METO/IbI 6 . UK nx 1
KYJIbTUBUPOBAHUS» N1abOpaTOPHOH K-2
pabote
TectupoBanue Zﬂ K iz
CuryaunoHHas K 2.2
yallHOHHA:
3a/1a4a
7 Tema 2.5. KommoxBuym  «Ilapametpsl Komnoksuym IK-1
MHKPOOHOTO pocTay Pemenue MK px 1.1
3a1a4
8 Tema 2.6. Jlaboparoprast pabGora Ne 2 nK-1
«MeTtomabt oTpeeIeHuUs Ortuer no HIIK g1
KOJIM4eCTBA KJIETOK nabopaTopHOit K-2
MHKPOOPTaHU3MOBY pabote HIIK g1
HJIK 2.2
9 Tema 2.7. Konnoxsuym «Poct Konnoksuym IK-1
MHKPOOPTaHH3MOB B Pemrenne MK k14
NIEPUONYECKON KYJIbTYype» 3a7a49u
10 | Tema 2.8. Komnoxsuym Komnoxsuym K-1
«HenpepriBHOE Perenue MK rx 1.1
KyJIbTUBUPOBAHUEN 3a7a49u
[TucemenHas
pabota
11 Tema 2.9. Jlaboparoprast pabora Ne 3 nK-1
«Bmusgane ¢uzuko- OTyeT 110 UK px 1
XUMHYECKHX (aKTOpOB Ha nabopaTopHOM K-2
POCT MUKPOOPIaHH3MOBY pabore HJIK pg 21
HﬂK 11K 2.2
Pa3ngen 3. MeTa00/1M3M MUKPOOPraHM3MOB
12 Tema 3.1. KomnnokBuym «O61mas K-1
XapaKTEPUCTHKA META0OIM3Ma KozoksHym HIIK i 1.4
MHKPOOPTaHH3MOB) Tectnposanme
13 Tema 3.2. KomnnokBuym «MukpoOHbIE Kosmnoksuym K-1
(epmMenTHI» TectupoBanue MK k1.1
14 Tema 3.3. Komnoksuym «Cunres nK-1
MUKpPOOPIraHU3MaMHU Kommoxsuym UK px 1
OCHOBHBIX KJICTOYHBIX
KOMIIOHEHTOB)
15 | Tema 34. Komnokeuym «BTopryHbIT Komnoksuym K-1
MeTaboIm3M» TectupoBanue HJIK ik 1.1
Tema 3.5. KomnoxBuym «Ilytu K-1
16 Q)chaunn};/rnexﬁcnoro rasay Komioksitym MK i 1.4
TectupoBanue '
MHKPOOPTaHU3MOB)
17 Tema 3.6. KommoxBuym «Jlnazorpodusi» Kosmnoksuym nK-1
TectupoBanwe MK i 1.4
[IncemenHas
pabota
18 Tema 3.7. Konnoxsuym «bpoxeHus» Komnoksuym nK-1
TectupoBanwe MK i 1.4
[Tucemennas
pabora
Pedepar
Jloxman
19 Tema 3.8. KomroxBuym Komnoxksuym K-1
«AHOKCHUT€HHBIH TectupoBanme HIK ik 1.4
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(doTocuHTE3»

ITucemeHHas
pabota
Pedepar
Jloxnan

20 Tema 3.9.

Komnoksuym «A3pobHOE
JIBIXaHUE»

Konnoksuym
TectupoBanue
[IncemenHas
pabota
Pedepar
Jloxnan

K-1
MK rxc 1.1

21 Tema 3.10.

Komnoksuym «AHaspobHOE
JIBIXaHUE»

Konnoksuym
TectupoBanue
ITucemennas
pabota
Pedepar
Jloxan

K-1
MK pxc 1.1

4.3.2. Hepeqeﬂb TEM (BOHPOCOB), BbIHOCMMBIX Ha CaMOCTOATECJIbHOEC HU3YYCHHE

CTYACHTAMM B paMKax CaMOCTOSITEJILHOM

padorsl (CPC)

1. Tema 3aganue dopMmupyemasn HNAK
KOMIIeTEeH NS
Paznen 2. ®u3M0J10THsS POCTa MUKPOOPTaHU3MOB
1. Tema 2.1. Pocr u M3yunts TeopeTndeckuii MaTepuai 1o BONpocam IIK-1 MK g 1.4
(BBITIOJTHEHNE B BUIE TUCBMEHHOU PabOThI):
paSMHO)KeIEHe' 1. KieTouHbIM UK MHKCOOAKTEPHIA.
Knerounsit ki . N .
2. Kierounsiii kit 6akrepuii poga Bacillus.
2. BeImonuuth CaMOCTOSITEIIbHYIO paboty IK-1 MK g 1.4
(BBITTOJTHEHWE B BHJEC IHUCHBMEHHOH pPabOTHhI):
Tema 2.2. | yka3arb, Kakue HCTOYHUKU OCHOBHBIX
[MotpebHOCTH XUMHUYECKUX 3JIEMEHTOB HCIIONB3YIOT CIEYIOUINE
MHKpoOpranu3MoB | Buipl 0akrepuii: Escherichia coli, Bacillus cereus, TK-2
B mmrarensusix | Bacillus thuringiensis, Streptococcus pyogenes, HJIK i 21
BEILECTBAX Staphylococcus  aureus,  Rhizobium  binae,
Azotobacter chroococcum, Lactobacillus
acidophilus.
3. M3yunts TeopeTHYecKuii MaTepuas Mo BOIMpPOCaM IIK-1 HIK xc 1.1
Tema 2.3. Twunsl | (BBIMOJHEHUE B BUC MUCbMEHHON pabOTHI):
MTUTAHUSL 1. I'pynmupoBku MHUKPOOPTaHU3MOB o
MHKPOOPTaHU3MOB | HCIOJIB3YEMbIM CYOCTpaTaM.
2. I'pynmupoBku OakTepuii-ra3oTpodoB.
Tema 2.8. | U3yunTh TeopeTHYEeCKHil MaTephasl MO BOMHPOCY IIK-1 HIIK k1
4. | HempepriBHOE (BBINIOJTHEHME B BU/IC TUCBMEHHON paboTHl): «PocT
KyJIbTUBUPOBaHHE | MHUKPOOPTaHU3MOB B TypOHI0CTATEY. [IK-2 UK g 21
Pa3nen 3. MeTa00J1M3M MUKPOOPTaHN3MOB
5. H3yunth TeOpeTHYECKUil MaTepuan MO BOMPOCY IK-1 WK g 1.1
Tema 3.6. | (BBIOJHEHNE B BHAEC NHCHBMEHHONW pPabOTHI):
Juazorpodus «®Dukcarnus MOJIEKYJISIPHOTO azora
akTuHOOakTepusmu p. Frankiay.
6. M3y4unTth TEOpeTHYEeCKHii MaTepuas M0 BOIpPOCaM [IK-1 HIK x 11
(BBITIOJTHEHVIE B BUJIE TUCBMEHHOU PabOThI):
Tema 3.7. 1. O6pa3zoBaHue cripra aHa’pOOHBIMU
Bbpoxenus Oakrepusmu  Sarcina  ventriculi u  Erwinia
amylovora.
2. Ilytn oOpa3oBaHMs HEHTPaJbHBIX IMPOJYKTOB
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MIPU MACISTHOKHCIIOM OpO’KEHHH.
3. COpaxuBaHue TETEPOLUKINIECKUX
a30TCO/Iep KAINX COSANHEHNH KIOCTPUIIMSIMHU.
7. Tema 33 W3yuuth TeopeTHyeckuii MaTepual 10 BOIpPOCaM IIK-1 YK k1.1
.| (BBINONHEHHE B BUAC MICEMEHHON PabOTHI):
AHOKCUT€HHBIN o
1. ITurMeHTB! POTOCHHTE3UPYIOIINX OAKTSPHH.
¢doTtocunTe3 o
2. Metabonu3M 3puTpoOaKTepri.
8. M3y4nTts TeOpeTHYeCcKHii MaTepuas M0 BOIpPOCaM [IK-1 UK 11
Tema 39 (BBITIOJTHEHME B BHJIC TUCBEMEHHOM PabOTHI):
AspoGHoe | 1. depMeHTHBIE CHCTEMBI 3alIUTHl a3pOOHBIX
p MHUKPOOPTAaHU3MOB OT TOKCHYECKOTO IIEHCTBUS
JIBIXaHHe
npou3BoAHBIX Oy.
2. AtnouiabHbIE JKele300aKTepru.
9. Tema 3.10. | U3yuuTh TEOpETHYECKHH MaTepuayn IO BOIPOCY IIK-1 HIK 114
AHa’poOHOe (BBIIIOJTHEHHE B BHJE MUCHBMEHHOH pPabOTHI):
JIBIXaHUE «CepHoe JIbIXaHue».

4.4. MeronnuecKkue yKa3aHus 110 OPraHU3alUM CAMOCTOSITE/IbHOI Pa0d0ThI CTYIeHTOB

CamocTtosTenpHas padoTa CTYJICHTOB SIBJISICTCS COCTAaBHOW YacThIO y4eOHOTO Tpolecca
UMEEeT UENbI0 3aKperjieHHe U yriayOJeHWe TMOJTYYeHHBIX 3HAaHUW M HaBBIKOB, IOUCK H
NpHOOpETEHUE HOBBIX 3HAHWMA, a TaKXKE BBIMOJIHCHHWE Y4YeOHBIX 3aJaHUM, TOJITOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSAM, 3a4€TaM U dK3aMeHaM.

st opranu3anuu caMOCTOSITEIbHOM padoThl 10 nucuuruinae «dusnonorus u OMOXuMuUs
MUKPOOPTaHU3MOBY» UCIIONIB3YIOTCA CeAyIoIIHe (POPMBI CAMOCTOSITENbHOM Y4eOHOM paboThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [TonOop, nzydenue, aHamu3 peKOMEHIOBaHHOW JIUTEPATYPHI.

- CaMOCTOATENIbHOE U3YUYEHHUE OT/IETBHBIX TeM, naparpad)oB, HE U3TIOKEHHBIX B JICKIIUU.

- [oarotoBka K MpPakTUYECKOMY 3aHATHIO (KOJJIOKBUYMY): COCTOUT B TEOPETUUYECKOM
MOATOTOBKE, BBHITIOJIHEHUH MPAKTHYECKUX 3aJaHui (perieHue 3aa4, OTBETHI Ha BOMPOCHI U T.1.).

- Hanmucanue pedeparos, moAroToBka JOKIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka K sK3aMeHy.

Iucomennvie pabomor. JIJisi U3ydeHusl Te€M, HE M3JOKEHHBIX B JICKIIUU, PEKOMEHIYETCS
HCIIOJIb30BaTh OCHOBHYIO U JIONOJTHUTENBHYIO JINTEPATYPY, a TAK)KEe UCTOUYHUKH, HalIEHHBIE MIPH
MOMOIIM  WH(POPMAIIMOHHO-CITPABOYHBIX M TIOMCKOBBIX. [l  3akperieHus maTepuasna
PEKOMEHJIyeTCs J1eJIaTh KPATKUE KOHCIIEKTHI IO TEME.

Pegepam — dopma mucbMEHHOW pabOTHI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTh IPHU
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) TUCIUIUIMH MpodeccHoHanbHoro nukia. [Ipeacrasnser
c000¥ KpaTKoe U3JI0KEHHUE COJIePKaHUsI HAYIHBIX TPYOB, TUTEPATYPHI IO OMPEACICHHON TeME.
O0bem pedepara Moxker nocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henmenb g0 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATEIbHOE W3y4YeHUe
CTYJEHTOM HECKOJBbKUX JUTEPATYpPHBIX HUCTOYHUKOB (y4yeOHMKOB, MOHOTpaduil, HayIHBIX
ctaTeii W T.J.) TO ONpeneiaéHHOW TeMme, HE pacCMaTpUBAeMOW MOAPOOHO Ha JICKIIWH,
CHUCTeMAaTH3aINI0 MaTepuaia U KpaTkoe ero u3ioxenue. llens Hanucanus pedepara — IpUBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO M JIJAKOHUYHOTO TIPEICTABIICHUS COOPaHHBIX MaTepUajoB U (DaKToB
B COOTBETCTBUU C TPeOOBAHUSAMU, PEIBSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM M CTAThSIM.

[Ipu BemMomHeHun pedepata mno  gucnuminHe «Dusuonoruss uW  OHMOXUMUSA
MUKPOOPTaHU3MOBY CIEAYET MPUICPKUBATHCS CTPYKTYPHI:

- TuTynbHEIN JUCT.

- ConepxaHue.

- CucreMaTH4eCKOE TIOJIOKEHUE TAHHOTO BUIa OaKTepUU/apXeH.

- UcTopust OTKpBITHS U U3YYeHHSI TAHHOTO BH1a OakTepuu/apxeu (KpaTko).

- Mopdomnorusi.
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- KynbTypanbHble cBOWCTBa: OmMHMCaHHWE POCTa B JKUIKUX Cpefax, OMHUCAHUE pPOCTa Ha
IJIOTHBIX cpefax (ONMucaHue KOJOHHUM JIaHHOTO BUJIA).

- [ToTpe6HOCTH B UCTOYHMKAX YTIIepoja, a30Ta, CEPbl U IPYTUX FIEMEHTOB.

- IlurtarenpHble Cpenbl, HCHOIB3yEeMbI€ [UIS KYJIbTUBUPOBAHHS JAHHOTO BHIA, JUIA
U3YYEHHUS ero (PU3H0I0ro-OHOXMMHYECKUX CBOMCTB (CpeIbl IPUBOIUTE C COCTABOM).

- OtHomenue k dakropam cpensl (MOJEKYISIPHOMY KHCIOPOAy, Temreparype, pH,
COJICHOCTH CPEJIbl U APYTUM (haKTOpam)

-  Tunm  merabonmm3ma:  cnocod  CyIIecTBOBaHUSA  (XEMOOpPTraHOTeTepoTpodus,
boToMMTOaBTOTPOMUS | T.1.), CIIOCOO MOTYdeHUS dSHEPTUU (OpOKEHUS, AbIXaHUE U T.]I.)

- 3HaYeHue AJIs YeIOBeKa / poJib B MIPUPOJIE / MPAKTHUECKOE IPUMEHEHHE (KPATKO).

- CIMCOK HCIOJIb30BAHHOM JINTEPATYPHI.

[Ipu odopmuennu pedepara cieayeT NPUACPKUBATHCSI TEXHUYECKHX TpeOOBaHUM,
peIbsIBISEMBIX K pedpepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- O11eHKa «OTJIUYHO» BBICTABIISIETCS] B TOM CIIy4ae, eclid B pedepare MOJTHOCThIO paCKphITa
TeMa, TMPOAHATM3HPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTepHall HM3JI0XKEH JIOTUYHO,
MOCNe0BaTENbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHMKOB (CpeAau KOTOPBIX
npeolOiiaaeT JUTepaTypa 3a mociexHue S5 jer), pedepar ohopMICH B COOTBETCTBHU C
TEXHUYECKUMHU TPEOOBAHUSIMHU, IPEABABISIEMBIMU K TAKOTO pojia paboTam.

- OLeHKa «XOpOoIIo» - TeMa PAaCKPhITa, MPUBEICHO JOCTATOYHOE KOJIMYECTBO MaTepHaa,
HO MPHU 3TOM MaTepual B HEJOCTATOYHOM CTENEHU MPOAHATU3UPOBAH aBTOPOM, OdopmiieHUE
pedepara COOTBETCTBYET TEXHHUECKUM TPEOOBAHHSIM.

- OLeHKa «yIOBJIETBOPUTEIHHO» - TeMa PacCKphITa MOBEPXHOCTHO, MaTepHall MPUBEICH
KaK IpOCTast KOHCTaTays (pakToB, HE MPOAHATIM3UPOBAH, B 0(OPMIICHUN UMEIOTCS TEXHUUECKUE
HEJOCTaTKH, CIIUCOK JIUTEPATYPHI COJEPKUT MEHEE 5 HCTOUHUKOB.

- OleHKa «HEYIOBJIETBOPUTEILHO» - TeMa HE PACKpbITa, CKYIHBIH 00bEeM MPHUBEICHHBIX
MaTepuasoB.

Yemuwnii doxknao — 310 coobmenune B TeueHwe 10-15 MuH, B KOTOpPOM CTYIEHT B
JAKOHUYHOU (popMe MOMKEeH M3I0KUTh MaTepual Mo COOTBETCTBYIOIIEH TeMe, MPUACPKUBASICH
CIIEAYIOIIETO IIJIaHa: BBEJCHHWE, OCHOBHAs 4YacTh, 3aKitoueHue. JlOKiaj CompoBOXKAAETCS
Ipe3eHTalMel, OTpakarolleld OCHOBHBIE MOJIOXKEHHUS 110 COOTBETCTBYIOLIEH TeMe, BKIIoYaroIei
HarJsiHble MaTepuanbl (cxembl, Tabnuubl, Goto u T.1.). Ilo oxkoHUaHUM [OKIana CTYAEHTY
3a/1al0T BOIIPOCHI, KaK MPENoaBaTellb, TaKk M CTYACHTHI, HA KOTOPbIE JOKIATYHK JODKEH J1aTh
MCUEPITBIBAIOIINE OTBETHI.

Kputepuu onieHHBaHMs YCTHOTO JOKJIaa:

- OneHka «OTIMYHO». B JOKiame IMONHOCTBIO pAacKphiTa TeMa, MPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BONPOCA; CTYAEHT CBOOOJHO BJaJeeT MaTepHajioM, H3JIaraeT ero
JIOTHYHO, TIOCJIEIOBATEIbHO, JaKOHUYHO, COONIO/as OCHOBHBIE TIpaBMJIa KYJIbTYPHl pPEUH.
Jloknaz compoBOXKJIAeTCS NMPE3EHTALMEH, KOTopas OTpa)kaeT OCHOBHBIE MOJIOXKEHMS JIOKJIAJa,
NPE3CHTAIHs COCTaBJIEHA TPaMOTHO C COOJIOIEHuEM OOIMMX TpeOOBaHMH, MPaBHI MPHU(TOBOTO
oopMIIeHHS, TOJa4M TpadUUecKoro MaTepuana, UMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PHCYHKH, CXEMBI U T.J., IPUBOJUTCS CIUCOK HCIOJIB30BAaHHOW JuTeparypshl. [Ipu obcyxaeHnn
JOKJIaga CTYACHT JaeT WCUEPIbIBAIOIIUE, apTyMEHTHPOBAaHHBIC, KOPPEKTHBIE OTBETHI Ha
BOTIPOCHI.

- Ouenka «xopomoy». Tema packpbiTa, IPUBEJCHO JOCTATOYHOE KOJUYECTBO MaTepHala,
HO TIPH 5TOM MaTepHall B HEJIOCTaTOYHON CTETIeH! NPOaHaIn3upoBaH aBTopoM. [IpeseHTanms He
B MOJIHOM CTENEHU COOTBETCTBYET 00IMM TpeOoBaHUsAM. OTBETHI CTyJE€HTa HE Ha BCE BOIPOCHI
SBIISIOTCS UCUYEPIBIBAIOIINMH U apTyMEHTUPOBAHHBIMHU.

- OneHka «yIOBJIETBOPUTEIBLHO». TeMa pacKkphiTa HE MOJIHO, MaTepuan MPHUBEACH Kak
npocTtas KOHCTaTauusi (akToB, HE MpPOAHAIM3UPOBAH, CTYACHT IOKa3bIBAE€T IMOBEPXHOCTHHIE
3HaHUS. [Ipe3eHTanusi 4YacTUYHO COOTBETCTBYET YCTAaHOBIEHHBIM TpeboBaHusM. [lpu
0o0CY)XJIEeHUH [OKJIaJa CTYJEHT HE BCEerja JaeT MpaBWIbHBbIE, HMCUYEPIbIBAIOIINE OTBETHI Ha
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3aJ]aBaeMble BOIIPOCHI.

- OneHka «HEYAOBJIETBOPUTENBHO». Tema JOKIaja He pacKphiTa, CKYAHBIH 00beM
IPUBEJCHHBIX MaTE€pPHAJIOB; MPEe3eHTAlUsl OTCYTCTBYeT. [Ipu oOCyxeHnH NoKiIaaa CTyJeHT He
JTa€T OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

Cumyayuonnvie 3a0auu. Crnenuduka CUTYallUOHHOHN 3aJauy 3aKJIH04aeTcs B TOM, YTO OHA
HOCUT SIPKO BBIPQ)KCHHBIN IPAaKTUKO-OPUEHTUPOBAHHBIA XapakTep, HO Uil €€ pEellIeHus
HE00X0IMMO KOHKPETHOE IIPEAMETHOE 3HAHUE.

4.5. [IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (P0EKTOB): HE NMPEAYCMOTPEHBI YICOHBIM
IUIAHOM.

V. YYEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
a) mepeveHb JUTEPATYPbI
1. MuxkpoOuomnorusa : yueb. mis cryn. By3oB / M. B. I'yces, JI. A. MuneeBa. — M. :
Axanemus, 2006. — 462 c.
2. HertpycoB A. W. Mukpo6uonorus / A. U. Herpycos, U. b. KotoBa. — M. : U3a. uentp
«Axanemusy», 2006. — 350 c.
3. Emues B. T. Mukpo6uomnorus : yue6. g By3oB / B. T. Emues, E. H. Munryctun. — M. :
Hpoda, 2006. — 445 c.
4. TlpakTukyM MO MUKpOOHOJIOTHH : yuel. mocobue g ctyi. By3os / A. W. Herpycos, M.
A. Eropoga, JI. M. 3axapuyk u 1p.; [log pea. A. 1. HerpycoBa. — M.: Akanemus, 2005.
— 604 c.

0) CIUCOK AaBTOPCKUX METOAUYECKHX Pa3padoToK:

YyeOHO-MeTonYecKue Marepuanbl (JIEKUUU-TIPE3eHTAllud 10 TeMaM JUCLUILINHBI,
BOTIPOCHI Ui TOJATOTOBKM K KOJUIOKBHYMaM, 33JaHUs JJISI CaMOCTOSITEIbHON paboThl),
pasmemneHnbie B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3bI JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI

1. Hayunas Dnextponnas bubnuoreka http://www.e-library.ru

2. Undopmanmonnas cuctema «EnnHOEe OKHO OCTyma K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec moctyma: https://www.biblio-online.ru/

4. http://www.fptl.ru/biblioteka/biotehnologiya.html

5. http://www.medbook.net.ru/010512.shtml

6. Coro3 00pazoBaTeIbHbIX CaliTOB - EcTecTBEHHbIE HAyKH

7. http://tusearch.blogspot.com - TIlouck 3JIEKTPOHHBIX KHHT, MyOJIHMKAIUi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

8. Google Scholar —TTorckoBas crcTema 1Mo Hay4HOM JINTEPATYPE.

9. Science Research Portal - Hayunas mnouckoBasi cHcTeMa, OCYIICCTBIISIOIIAS
MIOJTHOTEKCTOBBIA TOMCK B JKypHaJIaX MHOTHX KPYIHBIX HAYYHBIX H3/aTEIbCTB, TaKHUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JAOKYMEHTHI B
OTKpPBITHIX Hay4HbIX Oa3ax manubix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:

Aymutopust AN TPOBENCHUS  3aHATHUH  JIGKIIMOHHOTO  TUma:  000opydoBaHa
CIIeNMaTM3UpPOBaHHON (y4eOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT; TEXHHUYCCKUMHU
cpenctBamu oOyueHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATIISTHBIMU
MOCOOUSAMH: TaOIUIIBI — 12 MIT., MPe3eHTAIMN B KOJIMYECTBE S5 IIIT.

Aynutopus AN TPOBEACHHUS ~ 3aHATUH  MPAKTUYECKOrO  TUHa:  00OpyJoBaHa
CIIeNMaTu3UPOBaHHON (ydeOHOlM) MeOenpio Ha 15 TOCaoYHBIX MECT; JOCKOW MEJIOBOM;
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000opy0oBaHa TEXHUYECKHMMH CpelIcTBaMH oOydeHus: mnpoektop BenQ MS527; yuebHO-
HATJISITHBIMA TTOCOOMSIMHE: TaOJIUIIBI — 12 TIT., MPE3eHTAlluU B KOJIMYESCTBE 5 IIIT.

Komneiotepuslit  kiacc (yueOHast ayauTopusi) Ui TPYMIOBBIX M WHAWBHIYaJTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJsS © MNPOMEXKYTOUYHOW  aTTeCTallud, OpraHu3aluu
CaMOCTOSITEJIbHOW pabOoThI: ayaAuTOpHs 000pyAOBaHa CIEIUaTu3upOBaHHON (yueOHOI) MeOenbio
Ha 20 mOCagOYHBIX MECT, IOCKOM MeJNOBOH; 000pyloBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHust: cucteMHbIid 0J10k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIi 610K
Athlon 2 X2 250, mounutop BenQ G252HDA - 8 mt.; cucremusiii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHoO10K IRU T2105P — 2 mT.; cucteMHubIit 6j10k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusrii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mT.; cucremubiii 6siok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cucteMHbii 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemuslil 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HEOrpaHWYCHHBIM JOCTYNOM K cetH MHTepHeT M obOecredeHHeM J0CTyla B 3JICKTPOHHYIO
uH(}OPMaILIMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3AIIH.

[Tomemenue uisi  XpaHeHUST ©  NPOPUIAKTHYECKOTO  OOCIYy)KHMBAaHHS  y4eOHOTO
o0opynoBaHus: aynuTopus 00OpyHOBaHA CHEIHATU3UPOBAHHONW MeOenbi0 Ha 3 MOCaI0YHBIX
Mmecta; HOyTOyK Lenovo 1580, mpoektop BenQ MS521P; narnsiansie mocoOus — tadmuisr (31
IIT. ).

6.2. IlporpammHoe o0ecnieyeHue:
Kaspersky Endpoint Security ans 6usneca - Cranpaptheiid Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHOBpeMeHHbIX noakItoueHuit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnuyeckue U 31eKTPOHHbIE CPeACTBA:
HpeSeHTaHI/II/I K JICKOUAM IO BCEM pasgcjiaM W TEMaM AWCHHUIUIWHBI, PasSMCIICHHBLIC Ha
obpazoBarensHoM noptaie UI'Y (educa.isu.ru).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jlnist ocBOEHUS AUCUUTUIMHBI «DHU3HONIOTHS 1 OMOXUMHST MEKPOOPTaHU3MOBY TIPUMEHSFOTCS
cieayronme o0pa3oBaTesIbHbIE TEXHOIOTHH:

- Ungpopmayuonnas nexyus. Jlekuuss — 3TO CKATOE W3IOKEHHE OCHOBHBIX HAyYHBIX
¢dakToB, uTO ABNAETCS 0a30W AN aHAIM3a PACCYKICHHH, OIEHOK.

- Jlexyusa-euzyanuzayus. YYUT CTYIEHTOB IpeoOpa3oBbIBATh YCTHYID U NHCbMEHHYIO
UHOPMALIKIO B BU3YaTIbHYIO (hopMy, yTO POpMHUPYET y HUX NPOPecCHOHATBHOE MBIIIUIEHUE 32
CYeT CHCTeMaTH3allii ¥ BBIIEICHUS HauOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AIIEMEHTOB
colepkaHusl oOydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takhe (OPMBI HATSAHOCTH,
KOTOpPBIE Ha TOJIKO JOTMOJHSIOT CIIOBECHYIO MH(OPMAIIUIO, HO U CaMH SIBJISIOTCS HOCHTEIISIMH
uHpopMalnu (CXeMbl, PUCYHKH, CIaWbI-TIPE3EHTAlUU, U T.I.). DTOT BHUJ JIEKUUH JydIIe
BCETO HMCIOJB30BAaTh HA JTale BBEICHUS CTYACHTOB B HOBBIA pasfell, TEMY IUCIUILTHHBI.

- [Ipobnemnas nekyua. B otnuumne ot copepskaHus WHGOPMALMOHHOHN JIEKIIMH, KOTOpPOE

npejuIaraeTcsl MpenojaBarejeM B BHJIE W3BECTHOTO, TMOJIEKAIIETO JIHIIb 3alTOMHHAHHIO
Mmarepuaia, Ha MpoOJEeMHON JIeKUMHM HOBOE 3HAHHWE BBOJUTCS KaK HEM3BECTHOE IS
obyuaroruxcsi. [IpoOiieMHast JeKIMsi HAYWHAETCS C BOIMPOCOB, C TIOCTAHOBKH MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JIOKEHHs MaTepuajlia HEOoOXOAMMO pemuTh. JIeKIus CTPOMTCS TaKuM
00pa3zoM, 4TO MO3HAHUSI O0y4YaOIIeTroCsl MPUOIMKAIOTCS K TIOMCKOBOM, WCCIICIOBATEIHCKON
NeSITeIbHOCTH. 371eCh YUaCTBYIOT MBIIIJICHHE OOYYaloOLIerocss W ero JMYHOCTHOE OTHOULICHHE
K yCBaBa€MOMY MaTepHaiy.
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- Ilpakmuueckue 3ansamus — 3TO 3aHATHE, TPOBOJUMOE 0] PYKOBOACTBOM MPENOJaBATENA
B y4eOHOW ayIuTOpHM, HANpaBICHHOE Ha YIrIyOJIeHME HAay4YHO-TEOPETHUECKUX 3HAaHUH U
OBJIaJICHUE OMNpeACNCHHbIMA METOJaMU CaMOCTOSTENIbHOH paboThl, KOoTOpoe (GOopMUpPYET
npaktudeckue ymeHus. OmHOM u3 (GOpM NPaKTUUYECKUX 3aHATHI B By3€ SBIIAETCS CEMUHAp.

- Cemunap-uccnredosanue. TexHONOTUS TPOBEIEHUS TaKOTO CEMHHApa MOMXKET ObITh
pa3iaMyHOl, B 3aBUCHMOCTH OT TOrO, KaKOW METOJ 3aJ0)KEH B €ro OCHOBY. B pamkax
quciumuinael - «dusnonoruss M OMOXMMHSIT MUKPOOPTaHHW3MOBY» IPOBOJUTCS  CEMHUHap C
NOJArOTOBKOM ¥ 3aciyliMBaHHEeM pedepaToB 10 aKTyaJbHBIM MpoOjieMaM TEOpuu |
MPAKTUKUA U TOCIEAYIOUUM HX O0CYXKICHHUEM.

- Konnoxeuymsl — BUJl y4eOHOTO 3aHSTHS, IPOBOAMMOIO C LIEIbIO MPOBEPKH U OLIEHUBAHUS
3HaHUU yyamwmxcs. KoJJIOKBUYM MOXKET MPOBOAUTHCS B (QopMe HHAWBUIYATBbHOM Oeceabl
IpernoJiaBaTessi Co CTYACHTOM MM KaK MacCOBBI ompoc. B Xxome rpynmoBoro oOCyxaeHUs
CTYJIEHTBI y4yaTCsl BBICKA3bIBaTh CBOIO TOUKY 3PEHHS MO OMNPEIEIECHHOMY BOIPOCY, 3alUUIaTh
CBOE MHEHME, IPUMEHSS 3HAHUsI, IOTY4EHHbIE Ha 3aHATUAX 0 MpeaMeTy. B xoze KoiokBuyma
MOTYT Tak>Ke MpoBepsTcs pedeparsl, Ipyrue NUCbMEHHbIE paObOThI CTYIEHTOB.

B pamkax mnpakTHYeCcKHX 3aHATHH 10 JUCHMIUIMHE «DPU3HOIOTHA U OUOXUMUS
MUKPOOPTaHU3MOBY» MPOBOUTCS TPH JIaOOpaTOPHBIX padboThI (cM. 1. 4.3.1.).

- CamocTosTenbHas paboTa cTyAeHTOB (cM. 11. 4.4).

- Jlucranmuonnele = oOpa3zoBarenbHble  TexHonoruu.  I[lom  OUCTaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUSMHU MMOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTUH, PEaTU3yeMble
B OCHOBHOM C MPUMEHEHHEM HMH(OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
TUCHUTUTMHBL  «Du3nonorusi ¥ OMOXMMHS MHKPOOPTaHU3MOB» HCIIOJIB3YIOTCS  CIIEIYIOIINE
TEXHOJIOTHH:

» KeiicoBas TeXHONOTUs — (opMa JIUCTAHIMOHHOTO OOy4YeHHs, OCHOBAaHHAs Ha
MpelocTaBlIeHuu oOydarmuMcss HWH(DOPMAIIMOHHBIX 00pa3oBaTeNbHBIX PECYPCOB B  BHIE
CHEUAIN3UPOBAaHHBIX HA0OpPOB y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJIb30BAHUEM
pa3IMYHBIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

" MHTEPHET-TEXHOJIOTUS — CIIOCO0 AUCTAHIIMOHHOW Nepenadyn MH(GOpMaluu, OCHOBaHHbBIN
Ha UCIOJB30BAaHUU TJI00aTBHBIX U JTOKATBHBIX KOMIBIOTEPHBIX CETEH A 00ecredeHust 10CTymna
oOydaromuxcsi K HMHPOPMAIMOHHBIM 00pa3oBaTelbHBIM pecypcaM U s (opMHpOBaHUS
COBOKYIHOCTH METOAMYECKUX, OPraHU3alMOHHBIX, TEXHUYECKHX M MPOTPAMMHBIX CPEACTB
peanu3alii U yIpaBieHUS Y4eOHBIM IPOIIECCOM HE3aBUCUMO OT MECTa HaXOXKACHUS €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshbiii mopran UI'Y - educa.isu.ru.

VIil. OHEHOYHBIE MATEPHUAJIBI JJISA TEKYIIETI'O KOHTPOJISI U
IMPOMEXYTOUYHOM ATTECTAIIUH
Ouenounvlie mamepuanst 07151 6X00H020 KOHMPOIA
B kaudecTBe OIIEHOYHBIX CpPEJACTB MAJIsI BXOAHOTO KOHTPOJIS OLEHKH YpPOBHS 3HAHHI
CTYJICHTOB HCIIOJIb3YFOTCSI TECTBI C OTKPBITBIMH BOIIPOCAaMH. Ilecmbi — ITO WCIBITAHUS,
MO3BOJISIIOIINE 32 CPABHUTEIILHO KOPOTKUE MPOMEXYTKH BPEMEHU OLIEHUTh CTENEHb KadyecTBa
JTOCTYOKCHHS KaXKIBIM CTYACHTOM IieJiel 00ydeHusi. BXoHOe TeCTHpOBaHUE — 9TO COBOKYITHOCTD
CTaHJAPTU3UPOBAHHBIX METOJOB M CPEJCTB, OCYIIECTBISIOMINX MOHUTOPUHT MPEEMCTBEHHOCTH
3HAaHWN MEXIy CTyNMeHsMU oOpazoBaHus. TakoW TUI TECTUPOBAHHUS pa3pelraeT JBa BOIPOCA:
BBISIBJICHHE CTEINIEHU BIAJCHUs 0a30BBIMH 3HAHUSIMH, YMEHHUSMH, HAaBBIKAMH, HEOOXOJUMBIMU
JUIS Hadaya OOydYeHHs, U ONpe/eNieHne CTETICHH BJIaJICHHS HOBBIM MaTepHajoM JI0 Hadaja ero
U3Yy4YEHUSI.
TecThl 1JIs1 BXOJAHOT0 KOHTPOJISI (1eMOHCTPAIIMOHHbIE BADUAHTHI TECTOB)
1. B pe3ynbrare ciupToBOro OpoXkeHus 00pasyercs:
a) 38 monexyn ATO
0) 2 Monexynbl ATD
B) 4 Mosnekyibl ATD
r) 1 Mmonekyna AT®
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2. @aza pocra MOMYJSIIMA MHKPOOPIaHU3MOB, XapaKTEPU3YIOIIAsCd MaKCHUMAaIbHOM
CKOPOCTBIO JIEJIEHHS KJIETOK:

a) mar-haza

0) (aza SKCIOHEHIIMATHFHOTO POCTa

B) CTarioHapHast aza

r) (ha3a oTMUpaHUs

3. KoHeunslit akiienTop 371eKTPOHOB MPH HUTPATHOM JIbIXaHHU:

a) 0O

0) HuTpar

B) Cynbdar

r) pymapar
Ouyenounvie mamepuanvl MeKyuie20 KOHMPONA PoOpMUpyiomesa ¢ cOOmeemcmeuu ¢

JIHA ynueepcumema

B paMKax AUCHUILIMHBI «Dusznonorust 1 OHMOXUMHUS MHKPOOPTaHU3MOB» HCIIOJIB3YIOTCA
cienyomue GOpMbI TEKYIIEro KOHTPOJIS:

- KOJIJIOKBHYM;

- TECTUPOBAHHUE;

- pedepar;

- TOKJIAJI;

- KOHTPOJIb CAMOCTOSTEIbHOU PabOTHl.

@DOH/I OLEHOYHBIX CPEJICTB BKIIOYAET:

- ()OH]T TECTOBBIX 3a/IAHUM 110 JUCITUTUIIHHE;

- 3a/1a4H;

- CUTYalMOHHBIC 3a1a4HU,

- TeMaTHKa U MaTepUabl 3aJaHHI;

- TCMAaTHKa U BOIIPOCHI K KOJIJNIOKBUYMaM;

- IepeueHb TeM pedepaToB/JOKIAI0B;

- BOIIPOCHI JyIs camocTtosTenbHoro uzydenus (CPC);

- BOIIPOCHI U OWIIETHI JUIS SK3aMEHa,

- KPUTEPHUH OLICHKH 3HAHUM CTYJICHTOB.

TecTbl 111 TEKYyIIEro KOHTPOJIsI (IeMOHCTPALIMOHHbIE BAPUAHTHI TECTOB)

1. Ilpu kakux MeXaHHW3Max TPAHCIIOPTA BELIECTBO MOCTYIAET B OakTepUalbHYIO
KJIETKY IPOTHB IpaIueHTa KOHIICHTPAIIMK U C 3aTPaTOi SHEPTUH:

a) aKTUBHBIM TPaHCIIOPT

0) obneruenHas tupdysus

B) npocTtas Auddys3ust

T') TPAHCJIOKAIUS PAIUKaIOB

2. Kakue u3 TmeEpevyucIeHHbIX CBOMCTB OakTepuii HEOOXOJUMO YUUTHIBATh MU
KyJbTUBUPOBAHNU?

a) TUII JIbIXaHUs

0) nuTarenbHbIE TOTPEOHOCTH

B) TEMIIEPATypPHbIA PEXXUM

r) (hopmy OaKTepHATBEHBIX KIETOK

3. HenpepbIBHOE pa3MHOMXEHUE KYIIbTYpPhI B YCIOBHSX XeMOCTaTa 00ECIIEUMBACTCS BCEMH
(daxropamu, Kpome:

a) koppexkiws pH cpezpl

0) mosiava CBEeXKEH MUTATEIbHON CPEeIbl

B) 0TOOp OMOMAcChI

T') JOMOJTHUTEILHOE BHECEHHUE TIOCEBHOTO MaTeprasa

4. Tlpu romMoQepMEHTaTUBHOM MOJIOUYHOKHCIIOM OpOXKeHUH KaTaboIU3M TITFOKO3BI
MPOUCXO/IUT:



a) TI0 OKHUCITUTETbHOMY ITeHT030(hochaTHOMY ITyTH
0) O MNIMKOJIMTHYECKOMY ITyTH
B) 10 ITyTH DHTHEpa-/lynoposa
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5. KmoueBoii ¢epmenT ¢pykTozoaudochaTHoro mytd y ToMOPepMEHTATHUBHBIX

MOJIOYHOKHCITBIX OAKTEPHIA:
a) MaJlaT/IeruiporeHasa
0) KpoTOHa3a
B) ieHTo30(hochokeTomaza
T') ajibJosa3a
IpuMepbl CUTYalIMOHHBIX 3a/1a4:

1. Kakyro 3JeKTHBHYIO Cpeay HEOOXOIMMO HCIOIb30BaTh, U KaKUE CEICKTUBHBIC (PU3UKO-

XUMHUYCCKUEC YCJIOBHUA KYJIbTUBHPOBAHUA CO31AaTh,

YIJIEBOJOPOAOKUCIsIoIe Oakrepuu p. Pseudomonas?

2. Kakue ycnoBus KyJIbTHBHPOBAHHS HYKHO MOJAJIEPKHUBATH MPU CHUPTOBOM OpPOKEHUU
TPOAOKEH, 9TOOBI TIOTYIUTh TIMIICPUH, KaK IPOAYKT OpOKeHUS?

IIpumepsl 3124 10 KHHETHKE POCTAa MUKPOOPTaHU3MOB:

B mporecce meprioauueckoro KyabTuBHpoBaHus E. COli mosydeHbl cremyrompe JIaHHbIC:

HCXOJTHOE KOJIMYECTBO KJIETOK B CPEZE COCTaByIsLIo 6,8 10° KOE/mn, wepe3 124 — 7,2 - 10" KOE/m.

OrnpenenuTh: BpeMsi TeHepalyu (g) ¥ yACTbHYI0 CKOPOCTb POCTa (14).

C 1enbl0 OMpenerieHHs KHHETHKHA pa3sMHOKeHHs momyssiimu E. coli m3ygamu poct u

Pa3MHOYKEHHE TIPH PA3IMYHBIX KOHIIEHTPALMSIX JIMMHUTUPYIOLIETO cyocTpara — rimiepuHa. Kierku

BBIPAIIMBAIA TPU ONTUMAJBHBIX YCIOBHSX M Yepe3 KaKAble Momyaca M3MEpsUIM ONTHYECKYIO

IUIOTHOCTb KyJbTYpbL. [loTydeHHble TaHHbIE IPEACTABIICHBI B TAOIHIIE:

9TOOBI  BBIJICIMTH  adPOOHBIE

Bpems, | Onmuueckas nnomuocme kynemypol Ex npu paznuunou
uac KOHYyenmpayuu cyocmpama
SO mr/n | 100 mr/n [ 200 mr/n | 400 mr/a | 800 mr/n

0,00 0,12 0,12 0,09 0,14 0,10
0,50 0,16 0,15 0,12 0,19 0,17
1,00 0,17 0,20 0,18 0,27 0,26
1,50 0,24 0,24 0,24 0,42 0,36
2,00 0,29 0,34 0,31 0,59 0,48
2,50 0,34 0,44 0,49 0,82 0,75
3,00 0,40 0,59 0,61 1,32 1,06
3,50 0,53 0,82 0,94 1,81 1,75
4,00 0,63 1,04 1,36 2,41 2,35
4,50 0,78 1,34 1,79 3,62 3,96

Onpenenutsb: napaMeTpsl ypaBHEHUS MOHO — fimax 1 K.

Tembl pedepaToB
Merta6oau3m Escherichia coli.
Mera6onusm Vibrio cholerae.
Meraboau3m Pseudomonas aeruginosa.
Metabomau3m Streptococcus pyogenes.
Mertaboausm Clostridium pasteurianum.
Mera6onusm Clostridium tetani.
Meta6oauzm Mycoplasma hominis.
Mera6oausm Staphylococcus aureus.
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9. Meraboam3m Yersinia pestis.

10. Meta6oau3m Bacillus thuringiensis.

11. Meraboausm Bacillus anthracis.

12. Merabonu3m Acetobacter aceti.

13. Mera6oausm Rhizobium trifolii.

14. Mertabonu3m Streptomyces griseus.

15. Mera6omusm Lactobacillus delbrueckii ssp. bulgaricus.
16. Meta6oau3m Chromatium okenii.

17. Mera6omusm Leptospirillum ferrooxidans.
18. Mertabomu3m Methanopyrus kandleri.

19. Mera6omusm Pyrolobus fumarii.

20. Meta6omusm Ferroplasma acidiphilum.

Bonpocs! 1J1s1 MOATOTOBKHU K KOJUIOKBHYMaM
Tema 1.1 «Monekynapras op2anu3ayus u cOCMAag MUKPOOHBIX K1€MOK»
DneMEeHTapHBIA COCTaB MUKPOOHBIX KIIETOK.
MaxkpoMoneKysbl, BXOISIINE B COCTaB MUKPOOHOMN KIIETKH.
HuskomonexynsipHble OpraHuYeCcKue BEIIeCTBA U HEOPTaHUYECKUE COSAMHEHMUS.
Tema 1.2 «Mexanusmvl mpancnopma 6euiecme y MUKpOOp2aHu3mMoe»

TpaHCIIOpTHBIE CUCTEMBI ITPOKAPUOT.
[TaccuBHas nuddysus.
Ob6neryennas nuddysus.
[Tepenoc caxapoB, CONPSKEHHBIH € XUMHUYECKON MOIU(pUKAIIMEeH MOJIEKYIL.
AKTHUBHBIN TPAaHCIIOPT.
YHuUnopr, CMMIopT, aHTUIIOPT.

Tema 2.1 «Pocm knemok. Knemounbwtit yuxkin»
[ToHATHS «POCT KJIIETOK MUKPOOPTraHU3MOB» U «POCT MOMYJISILINI MUKPOOPTaHU3MOB.
CnocoObl pa3MHOXKEHHUS TPOKAPUOTHBIX OPTaHU3MOB.
BereratuBHbIN KJIIETOYHBIN LUKJI Y IIPOKAPUOT.
BnusiHue ycnoBuii pocta Ha BpeMs Hadajia ¥ MPOI0JKUTENBHOCTh KIETOYHOT'O IIUKJIA.

Tema 2.2 «Ilompednocmu MuKpoopzanu3moé 6 NUMamenbHvlX 6eu ecneaxy
Ucrounuku yriepona.
HcTounuku azora.
[ToTpeOHOCTH B HCTOYHHKAX CEepPhI U ocdopa.
Heo6x01uMocTh HOHOB METAJLIOB.
[TorpebHOCTH B (hakTOpax pocta. [IpoToTpodsr 1 aykcoTpOdHI.
Tema 2.3 «Tunvl numanua MuKpooOp2anu3moe»

®oroTpodsl 1 xeMOTpodsl. JINTOTpOdbI U OpraHoTpodbl. ABTOTPOGBI U FeTEPOTPOPHI.
Pa3zHooOpasue TUIIOB MUTaHMS U CIIOCOOOB CYIIIECTBOBaHMS MTPOKAPHOT.
SIBnenure MUKCOTpO(dUHU y TPOKAPHUOT.

Tema 2.5 «Ilapamempot Mukpoonozo pocma
COanancupoBaHHBIN POCT.
OKCHOHEHIMAIBHBIN POCT MUKPOOPIaHU3MOB.
Bpems renepanuu kietok. Y ienbHasi CKOpocTh pocTa. Bbixo 6uomMacchsl.

Tema 2.8 «Henpepbvienoe Kyn1vmugupoganuey

[TonsiTre «HenpepbIBHAS KYIbTYPay.
VY CTpoiicTBO U MPUHIIMIT pabOTHI XeMOCTaTa.
Poct B xemocrare. Ckopocth npoToka. CkopocTh pa3BeneHusi. CKOPOCTh BBIMBIBAHHS.
CxkopocTb mpupocTa. Y CTAaHOBJIEHHUE ITOCTOSHHOM MJIOTHOCTH MUKPOOPTaHU3MOB.
3aBUCHUMOCTb YIEIBHOW CKOPOCTH pOCTa OT KOHIEHTPAalUUU JUMHUTHPYIOIIETO pOCT
cyoctpara. KpuBas Haceienus. YpaBaenue MoHo.
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3HayeHHe MeTOoJa HEMNPEephIBHOIO KYJIbTUBUPOBAHUS Ul M3Yy4YeHUs (PU3UOJIOTHU
MHUKPOOPTaHU3MOB.

Vcnonb30BaHue HEMPEPBHIBHOTO KyJIbTUBUPOBAHUS B IPOMBILIICHHOCTH.

Poct MukpoopranusMoB B TypOHIoCcTaTE.

Tema 3.1 «Obwan xapakmepucmuxka Memadpoausma MUKpoopZanu3mos)
OnpeneneHue MOHATUH  «IHEPreTUYECKUA  MeTabOMM3M» H  «KOHCTPYKTHUBHBIN
MeTaboIU3M».

AT® — yHuBepcaibHbIll IEPEHOCUUK 3HEPIUU B KieTke. [lytu cunreza AT® B kieTke.
CybcTpatHoe dhochopunupoBanue. MemOpaHHOE dhochoprmmmpoBanue:
dorodoochopunrpoBanue, okuciIuTenbHOE hochopuIrpoBaHue.
ONEeKTPOHTPAHCIIOPTHASA LIETIb U €€ KOMIIOHEHTBI.
Tema 3.2 «Muxpoonwvie ghepmenmot»
Knaccugukanus 1 HoMeHKIaTypa epMEHTOB.
DK30- 1 P3HI0PEPMEHTHI OaKTepHil.
Mertob! BbIsIBIEHUS! (PEPMEHTOB MUKPOOPTraHU3MOB.
Tema 3.3 «Cunmes MUKpOOP2AHUZMAMU OCHOBHBIX K/1€MOYHBIX KOMNOHEHN06)
buocunTe3 yrineBooB.
buocuHTe3 MU I0B.
bruocuHTe3 aMMHOKHUCIIOT.
buocuHTe3 MOHOHYKJIEOTUIOB.
buocuHTe3 nenTuaorinkaHa.
Tema 3.4 «Bmopuunwtit memabdonuzmy»
[TonsiTue «BTOpUUYHBIE METAOOIUTHDY.
CuHTe3 aHTUOMOTUKOB.
TokcnHo00Opa3oBaHue. DK30TOKCUHBI U SHJIOTOKCHHBI OaKTEpUil.
MUKOTOKCHHBI, aIKaJIOUIbI.
Tema 3.5 «Ilymu pukcayuu yenekucnozo 2aza y MuKpoopzaHu3moe»
[uxn KanbBuHa-bencona-baccama.
[Tukn ApHoHa.
Henuknuueckuit anetmn-KoA-nyts ¢uxcanuu CO; y aBTOTpOQHBIX METAaHOTEHOB U
alleTOreHHBIX OaKTepuil.
Tema 3.6 «/Juazompoghus»

[Tonsitne «iuazorpodusy». Ponp nponecca a3oThuKcayy B Ipupose.
['pynmbl  a30TGuKCHpyOMUX TPOoKapuoToB. CHMOMOHTHI O00OBBIX M HE OO0OOBBIX
pacTeHUN.
CumOuno3b1, 00pa3zyemble a30TPUKCUPYIOUTUMH [IMAHOOAKTEPUSIMHU.
CB0OOHOXKMBYIIIUE U ACCOIIUATUBHBIE a30T(PUKCATOPHI.
XapakTeprucTika Ki1y0eHbKOBbIX OakTepuii p. Rhizobium.
MexaHu3M yCTaHOBJICHUS CUMOMO03a MEX]y KIIyOeHbKOBBIMU OakTepUSIMH M PACTEHUEM-
XO3SIHHOM.
Mexanu3M 00pa3oBaHus KIIyOSHBKOB y 0000BBIX NpU B3auMoeiicTBuu ¢ Rhizobium.
buoxumus azotdukcarmu (Ha mpumepe p. Rhizobium).

Tema 3.7 «bposcenusny
["'oMmodepMeHTaTUBHOE MOJIOYHOKHCIIOE OpOXKEHHUE.
CrniuproBoe OpoxeHue.
[TponnoHoBOKHCIOE OPOKEHHUE.
MacnstHokucoe OpoKeHHe.
['erepodhepMeHTaTHBHOE MOJIOYHOKHCIIOE OPOKEHHUE.
Bpoxenue, ocymectnsiemoe Ouua00aKTepusIMH.
ITyte DHTHEpa-/lynoposa.

Tema 3.8 «Anokcuzennwlil homocurnmesy

Ornpenenenne MOHATHS K AHOKCUTCHHBIN (DOTOCHHTE3Y.
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bakTepropomoncuHoBhIN (HOTOCHHTE3 TAIO0AKTEPHI.
AHOKCHUTeHHBIH (DOTOCHMHTE3 MyPIYPHBIX U 3€JICHBIX OaKTEpUil.

Tema 3.9 «Aapoonoe ovixanue»
Onpenenenne NOHATHS «A3POOHOE IBIXaHHEY.
[{ukn TpukapOOHOBBIX KUCIIOT.
Opranuzanys a3 poOHBIX JbIXaTEIbHBIX HEMel y IPOKAPHUOT.
OYHKIIMOHUPOBAHUE AbIXATEIHbHON LIEIH.
Henosabie okucnaeHus.
AspoOHBIE XeMOOPTaHOTeTEPOTPOPHBIC OaKTEPHUH.
OcobeHHocTH (PyHKIIMOHUPOBAHUS JIBIXATEIbHBIX LEMeH XeMOTUTOTPOPHBIX OaKTEPHIA.
XeMOIUTOaBTOTPOGHBIE OAKTEPHH.

Tema 3.10 «Anapoonoe ovixanue»

Omnpenenenue NOHATHS «AHA3POOHOE JIBIXaHUE.
2. JIOHOPBI M aKUENTOPHI AJIEKTPOHOB, HCIIOJIB3YEMbIE Pa3HBIMH MUKPOOPTaHW3MAaMH IPH
aHa’pOOHOM JIBIXaHUU.
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3. AHa’poOHBIE IbIXaTeIbHBIE IIETIH.
4. HwurtpartHoe npixanue. JleHuTpupunupyromue 6akTepuu, uX poib B IPUPOJIE.
5. CynbdatHoe W cepHOE IbIXaHHE. XapaKTepPHCTHKA CylIb(ar- U CepypeaylupyrOInX

OakTepuil u apxenu.
6. KapOonarnoe npixanwe. XapaKTepUCTHKa METAaHOTCHHBIX  apxed. MexaHu3m
METaHOT€HE3a.
«Kenesznoe» apixanue. XKenesopeayuupyrouie OakTepuu.
AHHaMOKC. AHHAMOKC-TIJTAHKOMMIIETHI.
9. ®dymaparHOe JbIXaHHeE.

o N

Ol(eﬂollﬂble mamepuaiivl onsa npomeofcymolmoﬁ ammecmauuu 6 ¢0pM€ IK3amena.

dopma TPOMEXKYTOUHOH arrectauuu — Ik3ameHn. OLEHOUHBIE CpEACTBA 3TOrO THUIA
JIOJDKHBI BBISBIISITH CTENEHb OCBOCHHUS TEOPETHYECKMX 3HAaHUM Kak 0a3y ans (opMHpOBaHHUs
KOMIIETEHIIMM, YMEHMsI MX MNPUMEHSTh B CHUTYyalUsX, MOAEIUPYIOUIMX MpOo(eccrOHAIbHYIO
JeSITebHOCTb, a TaKXKe C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B M. 3 kommneTeHuuit: [1K-1, TTK-2.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
1. Xwumuueckuil cocTaB MUKPOOHBIX KJIETOK.

2. TpancnoptHbele cucteMbl npokapuoT. IlaccuBnas auddysus. OGneruenHas nudoysus.
[TepeHoc caxapoB, CONPSKEHHBIH C XUMHUYECKOW MoaudHKanueid MoieKyl. AKTUBHBIN
TPAaHCHIOPT. YHHIIOPT, CAMIIOPT, aHTUTIOPT.

3. TloHATHS «POCT KJIETOK MHKpPOOPTAaHH3MOB» M «POCT TOIMYJSIHA MHUKPOOPTaHU3MOB).
BereraTtnBHBIN KJIIETOYHBIN IUKJI Y IPOKAPUOT.

4. TloTpeOHOCTH MHKpPOOPTaHM3MOB B MHUTATENBHBIX BemlecTBaX. VICTOUHWKHM yriepoja.
Hcrounuku azora. [lorpebHOCTH B HCTOUHMKAX cephl U pochopa. HeobxonumocTs HOHOB
metasuioB. [TorpebHocT B pakTopax pocra. [IpotoTpodsl u aykcoTpodsl.

5. Tunmsl mnuTaHus MHUKpoOpraHu3mMoB. DotoTpodsr u  xemoTpodsl. JluToTpodsl H
opranoTpodsl. ABTOTPO(BI U TeTepOTPODHI.

6. Pa3HOOOpaswe THIOB THTAaHUS ¥ CIIOCOOOB CYIIECTBOBAHUS MPOKApHOT. SIBIIeHHE
MUKCOTpOGUHU Y IPOKAPHOT.

7. IlpuHUMOBI METOJOB BBIACICHUS KYJIbTYP MHUKPOOPTaHM3MOB M3 IPUPOAHBIX U JPYTUX
cpen obutanus. [lpunnun snextuBHoct C. H. BuHOrpamckoro. DIEKTUBHBIC CPEIbI.
CenexkTuBHblE (PU3MKO-XMMUYECKHE YCIIOBHMS KyJIbTHBHpOBaHMsA. HakomurenbHbele u
YHUCTBIE KYJIbTYPBl MUKPOOPTaHHU3MOB.
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[TapameTpsl MUKPOOHOTO pocTa

OKCIOHEHIMAIBHBIII POCT MMKPOOpPraHM3MOB. BpeMms reHepanuu KIETOK. Y JelbHas
CKOpPOCTh pocTa. Beixos Ouomaccsl.

MeTtoapl ompeneneHus KOJUYECTBAa KIETOK MHUKPOOPraHM3MOB W MHUKPOOHOM Macchl.
[IpsiMble M KOCBEHHBbIE METOIbl ONpPENEICHUs KOJWYecTBa KieTok. OmnpeneneHue
O6nomMaccel B3BemmBanueM. OnpeeneHyue cojep:kannus MUKpoOHoro Oenka. OmnpeneneHue
coJepKaHus a3oTa u yriaepoja. OnpeneneHue MpupocTa GMOMACCHl 0 METabOINYeCKUM
napaMmerpam.

Poct MukpoopraHm3sMoB B INEepHOIHYECKOM KyibType. Ilapamerpel KpuBol pocra:
yZieJIbHasi CKOPOCTh POCTA, BBIXOJl OMOMACCHI.

Huaykcusi.

HenpepsiBHOE KyJIbTHBUPOBaHUE. POCT MHUKpOOPraHM3MOB B Xe€MOCTaTe. 3aBUCHMOCTh
yIEIbHOM CKOPOCTH POCTa OT KOHIIEHTPALMU JIMMUTHUPYIOIIET0 pocT cydcrpara. Kpuas
HaCBILEHUs. Y paBHeHUE MOHO.

3HayeHWE METOJla HEMPEPBIBHOTO KYJIbTUBUPOBAHHUA JJISI HM3YYCHHS (DU3HOIIOTHUH
MUKpPOOPTraHU3MOB, OTHOIIEHUH  «KOHKYpEHLMS — COCYIIECTBOBaHHUE» U  T.1.
Hcnonp30BaHne HENPEPHIBHOTO KYJIbTUBUPOBAHUS B IPOMBIIIJIEHHOCTH.

PocT MukpoopranusmMoB B TypOujgocrare.

Bnusinue ¢usnko-xumuueckux (hakTopoB Ha pocT MuKpoopranusmoB (pH, Temmepartypa,
KHUCITIOPO/I, BOJIHASI aKTUBHOCTb, CBET).

KynbruupoBanue xeMoTpoHbIX U HOTOTPODHBIX OaKTEPU.

OO11ast xapakTepuCTHKa MeTab0JIn3Ma MUKPOOPTaHU3MOB.

MuxkpoOHble (hepMEHTHI.

buocunTes mMnuaoB.

Bbrnocunres nentugorivkana.

Bropuunbie MeTabonuThl. CHHTE3 aHTUOMOTHUKOB.

[uxn KansBuna-bencona-baccama (BoccTraHOBUTENBHBIN TTEHTO030(0OChATHBIN IHKIT).
[{ukn ApHoHa (BOCCTaHOBUTENBHBIN UK TPUKAPOOHOBBIX KHCIIOT).

Hermuknuueckuii anetun-KoA-nyts ¢ukcammmu CO; y aBTOTPOPHBIX METAaHOTEHOB U
aIleTOTeHHBIX OaKTepHil.

Juazorpodus. Duxcanus MOJIEKYJISIPHOTO azoTa CUMOMOTHYECKIUMHU u
CBOOOAHOXKUBYIIUMU OakTepusiMu. buoxumus mponecca a3o0T(UKCcaluy.
['omodepMeHTaTHBHOE MOJIOYHOKHCIIOE OpokeHue. buoxmmus mporecca. Bo3Oynurenu
OpOXKEHUSI.

CnuproBoe 6poxxerue. buoxumus nporecca. BozOyaurenu 6pokeHus.
[TponimonoBokucioe 6poxxenue. buoxumus npouecca. Bo3doyaurenu 6poxxeHus.
MacnsHokucnoe OpoxeHune. PU3MOIOTMUYECKHE TpyMIbl KiocTpuaueB. COpaxkuBaHUe
yrineBofoB. Ilyrm  cOpakuBaHMe  aMHMHOKUCIOT — KjocTpuausmu. COpakuBaHHe
TETEPOLMKIMYECKUX a30TCOAEPIKALLUX COEAUHEHN.

['erepodepmenTaTuBHOE MOJIOUHOKHUCIIOE Opoxkenue. buoxumus nponecca. Bo3Oynurenu
OpOXKEHUSI.

[Tyte OutHepa-IlynopoBa. COpaxuBaeMble cyOcTparbl. @OYHKIIMOHUPOBAHHWE ITYTH
DHTHepa-/lyopoBa y aHa3pOOHBIX U adpOOHBIX OaKTEpHil.

bakTepropoaoncuHoBBIN (HOTOCHHTE3 TAIO0AKTEPHI.

AHOKCHUTeHHBIH (DOTOCHMHTE3 MyPIYPHBIX U 3€JIEHBIX OaKTEpUH.
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AnpobHoe apixanue. L{ukia TpukapOOHOBBIX KUCIOT.

Tunel opraHu3anuy a3poOHBIX JBIXATEIBHBIX HeNel y MpokapuoT. DyHKIMOHUPOBAHHE
JIBIXaTeIbHOM IIeTTH; MEXaHW3MbI, O00CCICYMBAIONINE OOpa30BaHHWE MPOTOHIBIIKYIICH
CHUIBI.

AspoOHBIE XeMOOPTaHOTETEPOTPOPHBIC OAKTEPUH.

AspobOHple  xeMonuTOoTpopHBIE  OakTepuu.  OcoOeHHOCTH  (DYHKIIMOHMPOBAHHUS
JIBIXATENbHBIX IIENeH XeMOTUTOTPO(HBIX OaKTEPHIA.

JIOHOpBI M aKLENTOPHI AJIEKTPOHOB, UCIOIL3YeMble Pa3HBIMU MHKPOOPTaHH3MaMH IPHU
aHadpPOOHOM JIbIXaHUU. AHAIPOOHBIE ABIXATEIbHBIC ICTIH.

Tumbl aHa’poOHOTO [BIXaHHWS Y TPOKAPHOT: <OKENIe3HOE», HUTPATHOE, CYIb(aTHOE,
cepHoe, kapOoHaTHOe, (hymapaTHOE.

Pa3patGorumk:

5&“*, noreHT O. @. Barunna
(moamuck)

[Tporpamma cocraBiena B cooTBeTcTBUM ¢ TpedoBanusmu OI'OC BO mo HampaBieHHIO

06.03.01 «buonorus», npopuns «buonorus».

[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbl MHUKPOOHOIOTHI

«01» anpens 2026 r.

ITpoTtokom Ne 1 3aB. xadeapoi gd—s——, O. ®@. Baruuna

Hacmoswas npoecpamma, ne modxcem Ovimb 80cnpouzgedena Hu 8 Kaxou gopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammsi.



