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l. Hean 1 32024 TUCHUTILIHHDBI

Heab: hopMupoBaHUe y CTYJACHTOB 3HaHUN 00 OCHOBHBIX ITPOIIECCaX KU3HEACATCIILHOCTH
MHUKPOOHBIX KJIETOK M CIIOCOOHOCTH NMPUMEHATHh MX JJIs penieHus NpodecCHOHAIBHBIX 3aaad
HAyYHO-UCCIIEIOBATEIILCKOTO TUIA B 00JIACTH MHUKPOOUOJIOTHH.

3agaun:

- TIOJIyY4CHHUE 3HAHUKM O MOJICKYJISIPHOW OpPTaHU3aIMH, COCTaBE MUKPOOHBIX KJIETOK, (a3ax
BETE€TATUBHOI'O KJICTOYHOTO IMKJIA, MEXaHH3MaxX TPAHCIIOPTA BEIIECTB;

- I/I3Y'-IeHI/Ie HOTpe6HOCTefI MI/IKpOOpI‘aHI/I3MOB B MUTATCIIbHBIX BCIICCTBAX, TUIIOB ITMTAHUA
Y YCIIOBUN KYJbTHBHPOBAHUS MUKPOOPTAHU3MOB;

- (opMUpOBaHHE 3HAHUU O MapamMeTpax MUKPOOHOTO POCTa, POCTE MHKPOOPTAaHW3MOB B
NEPUOANYECKON U HENpPEepBIBHON KYJIbTYpe, BIUSHUU (PU3MKO-XUMUYECKUX (DaKTOpPOB Ha POCT
MHUKpPOOPTaHU3MOB;

- U3y4YCHHE METOJIOB OIPEICICHHS KOINYECTBA KIETOK M MUKPOOHON Macchl;

- TIOJTy4eHue 3HaHuH 00 (PyHKIIMOHAIBHBIX OCOOCHHOCTSAX ()EPMEHTOB MHUKPOOPTaHH3MOB,
nporeccax OMOCHHTE3a OCHOBHBIX KJIETOYHBIX KOMIIOHEHTOB M BTOPUYHBIX METabOIHUTOB Yy
MHUKPOOPTaHU3MOB;

- (hopmupoBaHUe 3HAHUI O MPOTEKAHUH SHEPTETUUECKHUX MTPOLIECCOB Y MUKPOOPTaHU3MOB.

1. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas qucuurumna b1.B.JIB.1.1.4 «®u3nonorus 1 OHOXUMHUS MUKPOOPTaHU3MOBY
OTHOCHTCS K 4acTH, GOPMHUPYEMON yJaCTHUKAMU 00pa30BaTeIbHbIX OTHOILICHHH.

2.2. Jlns w3y4deHUs AAaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS W
HaBbIKM, (OPMHUpPYEMble  MPENIIECTBYIOIMMHU  JUCHUIUIMHAMU:  «MHKpoOHOJIOTHs |
BUpycosiorus», «Opranuueckas xumus», «buoxumusy, «llutonorus u cucremaTHka
MHUKPOOPTraHU3MOBY.

2.3. [lepeyens mocnenyomux y9eOHbIX AUCIUIUIMH, IJI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUS M HaBbIKM, (QOpMHUpYyeMble HaHHOM Yy4eOHOH JAUCHUIUIMHON: «AHTHOMOTUKNY,
«buopemennanus», «buonoBpexaeHUN», «[IpompbIneHHast MUKpPOOHOJIOTHS u
o6uotexHonorus», «llumesas MUKpoOHOIOTUN», «DKOONOTEXHOIOTUA», «BONbLION MpakTHKYM
no npoduitoy, Beimonuenue BKP.

I11. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
JUCHHUIIVIMHBI

[Iporiecc oOCBOEHHUS IUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHHWE KOMIETEHIUH B
coorBerctBun ¢ ®I'OC BO um OIl BO mo pganHomy HampaiaeHutro noaroroBku 06.03.01
«buonorusy», npopmis «buonorusy»:

[1IK-1: cnocobGen wucnonb3oBaTh 0a30Bble TEOPETHUECKUE 3HAHUSA O pa3HOOOpasuu,
CTPYKTYPHOM oOpranuzaiuy, (yHKIMOHUPOBAHUU OMOJOIMYECKMX CHCTEM U OCOOCHHOCTSX MX
B3aUMOJICVCTBUS C OKPYIKAOIIEH Cpeoi.

[1K-2: criocobeH mpUMEHSATh Ha MPaKTHKE OCHOBHBIE METOJbI U CPEJICTBA MCCIEeIOBaHUN
OHMOJIOTHYECKUX O6T)CKTOB, BI)I6I/IpaTB METOABI UCCIIEA0OBAHUA B COOTBETCTBUMU C ITIOCTABJICHHBIMU
3a71a4yaMH.

Ilepedyenn MuIaHNpPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU

Komnerenuus HNuaukaTopsl Pe3yabTarhl 00yyeHus
KOMIIeTCHIM I
TIK-1 MK k1 3HaTh: MOJICKYJIIPHYTO OpraHU3aAIHIO
Crocoben HUCIIOJIB30BaTh I/ICHOJ'IL3yeT 3HaHUA (6] MI/IKp06HBIX KJIICTOK, MCXAaHU3MblI TpaHCIIOpTa




0a3oBbIC TEOPETUUECKHUE
3HaHUS O  pa3HooOpasuu,
CTPYKTYPHOM OpraHu3aluu,
(YHKITMOHUPOBAHUH

OMOJIOTUYECKUX CHUCTEM U
0COOEHHOCTSIX 170
B3aMMO/ICHCTBUS c
OKpYKaIoIIE Cpeion.

pa3HOOOpa3uu OPraHU3MOB,
WX CTPOCHWH, (HU3HOJIOTHH,

MeTa00Iu3ME, FeHETHUKE,

CHUCTCMATHUKEC, OJBKOJIOTMH, a
TaKXKC nux
OHMOTEXHOJIOrHYECKOM

MOTCHITHAJIC IS PEIICHUS

BemecTB, (ha3bl BEreTATUBHOTO KIETOYHOTO
[IUKJIa, OCOOCHHOCTH  (PU3HOJIOTHH  POCTa,
KOHCTPYKTUBHOTO u SHEPTeTHYECKOTO
MeTaboM3Ma Y MEKPOOPTaHU3MOB.
YMmeTh: WCIIOJIb30BaTh

TEOPETUYCCKHUE 3HAHUS  JUIs
npodeccCHOHANBHBIX  3a7ad B
MUKPOOHOJIOTHU ¥ OMOTEXHOJIOTHH.

MOJTyYeHHBIC
peleHns
oOactu

IIK-2

CriocobeH TpUMEHATH Ha
HPaKTHKE OCHOBHBIE METOJIbI
U CpEeACTBa MCCIEAOBaHUI

OHOJIOTHYECKHX  OOBEKTOB,
BEIOHUpATH METOIBI
HCCIIEIOBAHMS B
COOTBETCTBUH c

IIOCTABJICHHBIMH 3aJadyaMi.

PO MITBHBIX Hay4HO- | Bianers: crenuanbHoi TepMUHOIOTHEN.
UCCIIEIOBATENBCKUX u
IIPOM3BOJCTBEHHBIX 3a1ad.

HIK k21 3HaTh: METOIBl MCCIEIOBAaHUS, HMCIOJIb3yeMble
[lpumensier  moneBble | | ANl M3Y4YeHUS (QU3HOJIOTHM W OHOXUMHHU
nabopaTopHbIe METOABI | MUKPOOPTaHU3MOB.

HCCIICI0BaHMUS YMers: NPUMEHATh CIHeLUaJIbHbIC
OHMOJIOTUYECKUX OOBEKTOB C | METOAWYECKHE  IMONXOABI NS PEUICHUS
HCTIOTIb30BaHUEM mpodeccHoHaNBHBIX ~ 3aad B oOjacTh
COBPEMEHHOTO ¢uznonorny 1 GMOXUMHUH MUKPOOPTaHU3MOB.

o0opyoBaHus Bnanets: METOAUYECCKUMU MOAXO01aMHU,
COOTBETCTBUU C | UCHONB3YEMBIMH TP U3YyYEHHH OCOOEHHOCTEH
MIOCTaBJICHHBIMH 331a4aMHU. ¢$u3nonaoruy 1 OGMOXUMHH MHUKPOOPTaHU3MOB.

UK pgoa 3HaTh: CTPYKTYpy OTYeTa 1Mo JTabopaTOpHBIM
[IpoBoaut aHaIIN3 u | paboraM; TpeOOBaHUsS, MPENbIBISIEMBIE K
TeopeTudeckoe 0000meHre | 0(OPMIICHHIO OTYETOB.

HaY4HBIX JAHHBIX, | YMETh: AQHAJIM3UPOBAThH pe3yabTaThl
IIPUMEHSAET Ha IPAKTHUKE | UCCIICIOBAHUM, rpyNIupoBaTh 1504 B
METO/IBI 00pabOTKH | COOTBETCTBHHU CO CTPYKTYPOH OTUETA.
9KCIIEPUMEHTAIILHBIX Brnanmers: mpuemamMm HammcaHds OTYETOB IIO
JIAaHHBIX, BKJIIOYAs OICHKY | JabopaTOpHBIM paboTaM MUKPOOHUOJIIOTHYECKOIO
JIOCTOBEPHOCTH PE3YJIbTATOB | MPOQUIISL.

" OnonHpOopMaTHIECKUE

AITOPUTMBI; 3HaeT

HOPMAaTHBHBIC JOKYMCHTBI

10 OpraHU3alud M TEXHUKE
OesomacHocTH  pabor W
TIPUHIIMITBI COCTaBIICHHUS
OTYETHOCTH.




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TUCHMILIMHBI cOCTaBJIseT 4 3a4eTHBIX eAuHHIbI, 144 yaca, B ToM gyuciie 0,72 3a4eTHBIX eTHHHUIIBI, 26 YaCcOB Ha PK3aMeH.

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 06y11a101uﬂxc>1, KOHTPOJIA
= E IIPAKTUYECKYIO IOJATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
2 9 (B yacax) dopma
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Pasznen 1. MosiekyJisipHasi OpraHu3anusi MUKpPOOHBIX KiIeTOK. TpaHcnopTHbIe CHCTEMbI MUKPOOPIraHM3MOB
1 Tema 1.1. MonekynspHasd opraHu3anusi U COCTaB 6 3 1 1 ) Kosmnoxksuym
MHUKPOOHBIX KIETOK 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 pazmHoxenune. KieTouHbIH 1TUKIT 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
Pemnrenue 3amau
8 Tema 2.6. MeTonpl onpeneneHusl KOJUYECTBA 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 KyJIbTUBHPOBAHHE 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 xapakTepucTuka MeTadoJIU3Ma 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. Bropuussrii MeTaboam3M 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 mo JIMCHUIIJINHE

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 KJIeTOK. TpaHcopTHbIe

CHCTEMbI MHKPOOPIaHH3MOB

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. pa3zen S).



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. aust cya. 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 KomnokBuym |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 IO BONPOCaM (BBIIOJIHEHHE B BHUIE IMCHMEHHOM 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 Pecdepar 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 pabota TIOMCKOBBIE CHCTEMBI (CM. pa3ien 5).

IIUTATCIBHBIX BCHICCTBAX

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

IToaroroBka pedepara / mokiaga ¢ mpe3eHTaIHEH.



https://educa.isu.ru/
https://educa.isu.ru/
https://educa.isu.ru/

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 MIPaKTHYECKOMY 3aHATHUIO Mukpobuonorus : yueb. mis cTya. By3os / M. B.
(KOJJIOKBHYMY) C HCIIOJIb30BAaHHEM KOHCIIEKTa JIEKIIUH Kotoksiys F};%ezB, JI. A. Muneesa. — M. : Akanemus, 2006.
v - C.
U pEKOMEHIyeMOM JTUTepaTyphl.
C P Y p Pepepar  |lexumu-npesenranmun  (BUOC  UTY -
aMOCTOATENLHO H3YHEHHE TEOPETHECKOTO MaTepuaa Toknan https://educa.isu.ru)
6 Tema 2.3. Tumnel nuTaHusi|o BompocaM (BBIOJHEHHE B BHUAE NHUCbMEHHON 27 Hen 5 Tectnposanue Basbl JaHHBIX, HHGOPMAIHOHHO-CTIPABOYHEIE 1
MHKpPOOPTaHH3MOB paboThI): MychMemras | TOPICKOBEIE CHCTEMBI (CM. paszet 5).
1. I'pynnupoBKH MUKPOOPraHU3MOB II0 UCIOIb3YEMBIM aGora
cybcTparam. p
2. I'pynnupoBKky OakTepHii-ra30TpooB.
IToxroroBka pedepara / mokyiana ¢ Mpe3eHTaIHEH.
BrinonHenue otyera 1o 1abopatopHoii padore. Oryer 1o IpakTKyM 10 MUKpoOuooruu : yueb. nocobue
PelieHne CHTYaIMOHHBIX 3a/1ad. 5 _ |mma cryn. BysoB / A. M. Herpycos, M. A.
Tema 2.4. DieKTUBHBIE JIa0OPATOPHOMU |Eroposa, JI. M. 3axapuyk u ap.; [Tox pen. A. U.
6 METOEL 28 He 2 pabote Herpycosa. — M.: Axagemus, 2005. — 604 c.
< JILlZ'[I/IBI/I OBAHIS A TeCTI/IPOBaHI/Ie HeKuHH-npe3_eHTauHH (BUOC ury -
Y p Curyanmonnas |hitps:/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. nentp
Tema 2.5. IlapameTpbi|u peKOMEHIYEMOI TUTEPATYPHL. Komokpuym | @ACMHIA, 2000, = 350 €.
6 6 P p P P Ly patyp 29 men. 1 P M Jlexuuu-nipesenrauun~ (OUOC ~ UTY -
MHKPOOHOT'O POCTa elIeHue 3a/1a4. CIICHHE 337134 |iis://educa.isu.ru)
Bazsr JAHHBbIX, I/IHq)OpMaLII/IOHHO-Cl'IpaBO'-IHLIe n
TTOWCKOBBIE CHCTEMBI (CM. pa3znen 5).
Beinonnenue otdera no gsabopaTopHoil pabore. Hpakrukym 110 MuKpobuonoruu : yue6. nocodue
Tema 2.6. MeTo bl ms cryn. BysoB / A. W. Herpycos, M. A.
olpeaeeHus OTuer 1o Eroposa, JI. M. 3axapuyk u np.; [lox pen. A. 1.
. |HetpycoBa. — M.: Axanemus, 2005. — 604 c.
6 KOJINYECTBA KJIETOK 29 Hen. 1 71a00paToOpHOH Nexuun-npesenrammn  (QUOC  WTY -
MHKPOOPTraHU3MOB u paGore https://educa.isu.ru)

MHUKPOOHOH MacChl

ba3bl 1aHHBIX, HH)OPMAIIMOHHO-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.)
IMoaroroBka K [PAaKTUYECKOMY 3QHSTHIO Herpycos A. M. Muxkpo6uonorust / A. M.
Tema  2.7. Poct|(K0MI0KBUYMY) € HCHOIB30BAHHMEM KOHCIIEKTA JEKLIUU Herpycos, M. b. Koropa. — M. : Msn. uentp
MHKPOOPTaHU3MOB B|M peKOMEHTyeMOii THTepaTyphI Koa1oKkBHyM | «Axazemmnny, 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
ITOMCKOBBIE CUCTEMBI (CM. pasfiel S).
IloaroroBka K [IPaKTUYECKOMY 3aHITUIO Herpycos A. M. Mukpobuonorus / A. H.
(KOJIIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIEKTA 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 MEKpOOHONIOTHH : y4e0. mocodue
i ctya. By3oB / A. U. Herpycos, M. A.
Tema  2.9. Bmsaue Oryer mo  |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. pa3nen 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, HHPOPMALOHHO-CIIPAaBOYHBIE U
MOMCKOBBIC CUCTEMBI (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 camocrostensHON paboOThI CpEICTBO
BBITIOJTHECHUS (qac.)
IToxroroska K MIPaKTHYECKOMY 3aHATHIO Herpycos A. W. Muxkpobuonorus / A. H.
(KOIIOKBUYMY) C HMCIOJIb30BAHMEM KOHCIIEKTA JIEKIIHH Herpycos, M. B. Korosa. — M. : Hsn. nentp
6 Tema 3.2. MukpoOHBIe|H PEKOMEHAYEMOH JINTEPATYPHI. 31 Hen 2 Konnoksuym %ﬁiﬁﬁiﬁ;ﬁ;ﬂgihn%o EéHOC ay -
(hepMeHTBI TectupoBanue https://educa.isu.ru)
Basnl JaHHBIX, I/IH(bOpMaIH/IOHHO-CHpaBO‘-IHI)Ie u
ITOMCKOBBIE CUCTEMBI (CM. pasfiel S).
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 KommokBuym Herpycos, . b. KoroBa. — M. : M3a. nentp
OCHOBHBIX KJIETOYHBIX : «Axagemus», 2006. — 350 c.
KOMIIOHCHTOB Jlexuuu-npeseHTauun (BUOC ury -
https://educa.isu.ru)
Basnl JaHHBIX, I/IH(bOpMaL[I/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/I‘IHBIﬁ KOHHOKBI/IyM Basbl JAHHBbIX, I/IH(l)OpMaL[I/IOHHO-Cl'IpaBO'-IHbIe u
6 33 e 2 MOMCKOBBIE CHCTEMBI.
MeTa00Iu3M TectupoBanue Texumu-npesenramn  (JUOC  UTY -
https://educa.isu.ru)
Ba3pl nmaHHBIX, HHPOPMAMOHHO-CIIPAaBOYHBIE H
TIOWCKOBBIE CHCTEMBI (CM. pa3znen 5).
IMoaroroska K HNPaKTUYECKOMY 3aHATHIO Muxpobuonorus : yue6. A ctya. Bysos / M. B.
(KOJIJIOKBHYMY) C HCIIOJIb30BAHHUEM KOHCIIEKTa JICKIMH 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
¢uxcamun  yritekucnoro A TectupoBanue |«Axagemusy, 2006. - 350 c.

rasa y MUKpOOPTaHH3MOB

Jlexuuu-npezeHTanuu ury -

https://educa.isu.ru)
ba3bl naHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U
MIOMCKOBBIC CUCTEMBI (CM. pa3zaen 5).

(BUOC
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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. Muxkpo6uonorust / A. M.
(KOMJIOKBUYMY) C UCIIOJIb30BAHUEM KOHCIEKTa JICKIUU K Herpycos, M. b. Koropa. — M. : Msn. uentp
1 PEKOMEH/TYeMOil 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 ITucbmennas |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.
v - C.
1 PCKOMCHIYCMOH JITCPATYPBI. Herpycos A. W. Mukpobuomnorns / 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 memtp
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. MeTabommu3M 3puTpoOaKTepHil. 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 camocrositensHON paOOTHI CpEICTBO
BBITIOJTHECHUS (qac.)
IMoaroroBka K MPaKTHYECKOMY 3aHSATHIO Muxpo6uomnorns : yue6. awt cTya. By3os / M. B.
(KOMJIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIUU Fa%e;’ JI. A. Muneesa. — M. : Axanemus, 2006.
v - C.
U pEKOMEHIyeMOM JTUTepaTyphl.
Cp Ay p K HetrpycoB A. M. Muxkpobuonorus / A. H.
aMOCTOATENBHO H3YHEHHE TEOPETHECKOTO MaTepHaa OJUIOKBUYM |poroveon, U, B. Kotoa. — M. : Wi, memtp
Mo BOIMpocaM (BBIMOJHEHHE B BHUJIE NUCHMEHHOM TectupoBanue |(Axanemmusy, 2006. — 350 c.
6 Tema 3.9. A»spoOHOE|paboTHhI): 38 Hex 3 IIncemenHass |Emnes B. T. MukpoGuonorus : yued. s By30B
JbIXaHHUe 1. ®depMeHTHBIE CHCTEMBI 3alIUTBHl  a’3pPOOHBIX ’ pabora /B. T. Emues, E. H. Mumyctnn. — 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. . Bba3pl naHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE H
IToaroroBka pedepaTa / moknaga ¢ mpe3eHTaHen (CM. TOHCKOBBIE CHCTEMSBI (CM. pasaes 5).
n. VIII).
IlonroroBka K MPAKTUYECKOMY 3aHATUIO Mukpo6uosorus : yued. ans ctyn. 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. AnaspoGHoe|-aMOCTOATCIBHO H3YHCHUC 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 -
IToaroroBka pedepara / mokiaga ¢ Mpe3eHTAIMECH (CM. Jloknan https://educa.isu.ru)
1. VIII) Bazsr JAHHBbIX, I/IH(l)OpMaL[I/IOHHO-Cl'IpaBO'-IHLIe n
MTOMCKOBBIE CUCTEMBI (CM. pasfen S).
OO0t 06beM CaMOCTOSATENNLHON PA0OTHI MO JUCHUILIHHE (dac) — 41
N3 Hux 00beM caMOCTOSITENbHOI PadoThl € HCHOJL30BAHMEM JJIEKTPOHHOIO OO0Y4YeHUs U
JUCTAHIMOHHBIX 00PAa30BaTeIbHBIX TEXHOJIOTHI (Yac) — 8
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4.3 Conepxxanue yueOHOro MmarepuaJjia
Paznen 1. MoaekyisipHasi oOpraHu3anuss MHKPOOHBIX KJjeTOK. TpaHcnopTHbIe
CHCTeMbl MUKPOOPraHNU3MOB
Tema 1.1. MoJsiekyJIsipHasi OPraHu3aIus 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 MUKPOOPTraHM3MOB

Mexanu3Mbl MEMOPaHHOTO TPAHCIOPTAa Y MUKPOOPTaHU3MOB. TpaHCIOPTHBIE CHUCTEMBI
npokapuort. [laccuBras nuddys3usa. Ooneryennas auddysus. [lepeHoc caxapos, CONPsHKEHHBIN
C XUMHUYECKOH MOTU(UKAIIEeH MOJIEKY1. AKTUBHBIA TPAHCIIOPT. Y HUIIOPT, CUMIIOPT, aHTUIOPT.

Pa3nes 2. ®u3nosnoruss pocta MUKPOOPraHU3MOB

Tema 2.1. Poct 1 pazmHoxenue. KieTounblid UK

IToHATHA «POCT KJIETOK MHUKPOOPraHU3MOB» U «POCT IONYJISILUNA MUKPOOPTaHU3MOBY.
CriocoObl  pa3MHOXEHMS HPOKAPUOTHBIX OPraHU3MOB. BereraTwBHBIM KIETOYHBIM LUK Y
IIPOKapuoT. BiusHMe ycClnoBHII pocTa HA BpeMs Hadajla U IPOJAOJDKUTEIBHOCTH KJIETOYHOTO
LUKJIA.

Tema 2.2. [loTpeOHOCTH MUKPOOPraHU3MOB B IUTATEIbLHBIX BelIECTBAX

[ToTpeOHOCTH MMKPOOPraHM3MOB B NHUTATEIbHBIX BellecTBax. McTounuku yriaepoaa.
Hctounuku azora. [loTpebHOCTM B uCTOYHHMKAX cepbl U (ochopa. HeobxonuMocTb 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 CYIECTBOBaHMS IPOKAPUOT. SIBIeHHE MUKCOTpOodun
y MPOKApHOT.

Tema 2.4. DileKTUBHbIE METOABI KYJIbTHBUPOBAHHUSA

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

Tema 2.5. [lapameTpbl MUKPOOHOTO pocTa
COanaHcupoBaHHBI  POCT. OKCIOHEHIMAIBHBIA PpPOCT MHUKPOOPraHU3MOB. Bpems
reHepalnu KIEeTOK. Y AeIbHas CKOpOCTh 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 MUKpoopranuzMoB. Typounomerpus. Hedbenomerpus. OnpeneneHue
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 KYJIbTHBHPOBAHHE

[Tonstne «HenpepsiBHas KynbTypay. Poct B xemocrtare. Ilpuniun pabGoTel xemocrara.
Cxkopocts mnportoka. CkopocTs passeneHus. CkopocTb BbIMbIBaHHsA. CKOPOCTb MPUPOCTA.
VYcTaHOoB/IEHHE MOCTOSIHHOM IIOTHOCTH MHUKPOOPIaHMW3MOB. 3aBUCHUMOCTh YZAEJIBHON CKOpPOCTH
pocTa OT KOHLEHTpAlMU JMMUTHUPYIOLEro pocT cyocrpara. KpuBas HacellieHHs. YpaBHEHHE
MoHo. 3HayeHHE METOJa HENPEPBHIBHOTO KYJbTUBUPOBAHUSA IS M3Y4eHUS (PHU3UOJIOTHU
MHUKPOOPIraHU3MOB, OTHOIIEHUN «KOHKYPEHLUS — COCYyIleCTBOBaHME» U T.H. Mcmosb3oBaHue
HEIPEPBIBHOIO  KYJIbTUBUPOBAHMS B  IIPOMBIIUIEHHOCTH. POCT  MHMKpPOOpPraHusMoB 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. Aospamusa. Kontposns 3a aspanueit cpenel. KyneTuBuposanue
aHaPOOHBIX MUKPOOPTraHn3MOB. KynbTHBHpOBaHUE aBTOTPOMHBIX U IPYTHX MHUKPOOPTaHH3MOB,
Tpebyromux npucyrcreus B cpeae CO,. AKTUBHOCTb BOJIBI U OCMOTHUYECKOE AaBiieHue. CBeT u
KyJbTUBHPOBaHUE MUKPOOPTraHn3MoB. KynpTiBrpoBanue GoToTpo(GHBIX MHKPOOPTaHU3MOB.

Pa3nes 3. MeTa60/1M3M MUKPOOPTaHU3MOB

Tema 3.1. O0masi xapakTepucTHKa MeTa001M3Ma MUKPOOPTraHU3MOB

OcHoBHble mOHATUSA. OrnpeneiaeHue NOHATUH <«QHEPreTHUUECKUd MeTadolu3M» U
«KOHCTPYKTHBHBIN MeTabonn3m». AT® — yHuBepcanbHbIi epeHOCUnK YHepruu B kietke. [lytu
cunte3a AT® B kietke. CyocTparHoe dochopunupoBanue. Memopannoe dochopuiinpoBaHue:
dorodoochopunrpoBanue, OKUCIUTENbHOE GOochHOpHIINpOBaHHE. DIEKTPOHTPAHCIOPTHAS LIEMb
U €€ KOMITOHEHTHI.

Tema 3.2. MuxkpoOHbIe (pepMeHTHI
Knaccugpukamus 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 MeTa00/113M
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 doTtoTpodHbIx M XemMoTpodHbIX Oakrepuid. Lluxn
KanbBuna-beHncona-baccama (BoccTaHOBUTENBbHBIA TeHTO30(ochaTHBIA 1uKN). [{ukn ApHoHa
(BOCCTaHOBHTENbHBIN LMK TPUKApOOHOBBIX KkHciOT). Hermuknuueckuii anetun-KoA-nmyTts
¢ukcanuu CO, y aBTOTpOPHBIX METAHOT€HOB U allETOT€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

[Tytn cOpakxuBaHUsSI YIJIEBOAOB: TIIIMKOIMTHYECKUH MyTh (myTh OMOaeHa-Meiieproda-
[Tapnaca), oxuciauTenbHbId meHTO30(ochaTHbI (MyTh BapOypra-/lukkeHca-Xopekkepa), 2-
KeTo-3-/1e30Kcu-6-pochormokonarneii  (myts IHTHepa-Ilynoposa). ['omodepmeHTaTHBHOE
MOJIOYHOKHCIOe  Opoxenue. CrnmproBoe Opoxkenue. [IpornmoHOBOKHCIOE — OpOXKEHHE.
MacnsiHokucnoe Opokenue. ['erepodepMEHTaTUBHOE MOJIOYHOKHCIIOE OposkeHue. bpoxkenwme,
ocymectBisiemoe oudunodakrepusimu. [Tyts DHTHEpaA-lynoposa.

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

ranoOakTepuil. AHOKCHUTEHHBI (OTOCHHTE3

Tema 3.9. AdpoOHoe nbIXaHHe

AdpobHoe apixanme. Llukn TpUKapOOHOBBIX KHCIOT. THITBI OpraHU3aluu  adpOOHBIX
IBIXaTEeNbHBIX Ieneil y mpokapuoT. DYHKIMOHUPOBAHUE MAbIXaTEJIbHOW IEMU; MEXaHU3MBI,
obecrieunBarone oOpa3oBaHHE MPOTOHABMXKYIIEH cuibl. HemonHbie okucieHus. A3poOHbBIE
xemoopraHoretepoTpodHsie OakTepun. OcoOeHHOCTH (HYHKIIMOHUPOBAHUS JIbIXaTEIbHbBIX LIEeTIeH
XEMOJUTOTPO(DHBIX OaKTepHid. XEeMOIUTOABTOTPODHBIC OaKTEPHH.

Tema 3.10. AnaspoOHoe AbIXaHHE

OnpezneneHue MOHATHS «aHa’pOOHOE AbIXaHUE». [IOHOpPBI M AKLENTOphl 3JIEKTPOHOB,
UCIOJIb3YEMbIE Ppa3HBIMU MMKPOOPraHM3MaMu IIpU aHa’pOOHOM JIbIXaHHUU. AHa’pOOHBIE
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. MexaHusm
MmeTtaHoreHesa. «Kemeznoe» apixanue. JKenezopenyuupyroomue OakTepuud. AHHaMOKC.
AHHaMOKC-TUIaHKOMULETI. DyMapaTHOE JIbIXaHUE.

4.3.1. IlepeyeHb CEMUHAPCKHX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne pazgesnia | HaumeHoBaHUe 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. MoJiekyJisipHasi 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 MUKPOOPIraHU3MOB
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 pabora Ne 2 nK-1
«MeTtomabt ompeeICHuUs 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 rx 1.1
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. Komnoksuym «IlyTtu MK-1
16 Q)chaunn};rnexzcnoro 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
pabora
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 CaMOCTOATEC/IbHOEC H3YYCHHE

CTYACHTAMH B PAMKax caMocTosATeIbHOH padotsl (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. KneTouHbIH UK MHKCOOAKTEPHIA.
Knerounsit ki . o .
2. Kierounsiii kit 6akrepuii poga Bacillus.
2. BeImonuuth CaMOCTOSITEIILHYIO 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 MUKPOOPTaHU3MOB 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 TETEPOIUKITNIECKUX
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 3puTpoOaKTEpU.
8. M3y4nTts TEOpeTHYEeCKHii MaTepuas IO 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. Ao uibHbIe Xene300aKTepun.
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

CamocrosTenpHas paboTa CTYACHTOB SIBIISICTCS COCTABHOM YacThIO Y4eOHOro mporiecca
UMEEeT UENbI0 3aKperjieHHe U yriayOJeHWe TMOJTYYeHHBIX 3HAaHUW M HaBBIKOB, IOUCK H
npuoOpeTeHne HOBBIX 3HAHUW, a TakKXKe BBINOJIHEHUE Y4YeOHBIX 3aJaHHil, MOJITOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSAM, 3a4€TaM U dK3aMeHaM.

Jnst opranuzanuy caMOCTOSITEIbHOM pabOThl 10 AUCHHUILUIMHE «DU3HOTIOTHS U OMOXUMHUS
MUKPOOPTaHU3MOBY» UCIIONIB3YIOTCA CeAyIoIIHe (POPMBI CAMOCTOSITENbHOM Y4eOHOM paboThI:

- Pabota Haj KOHCIIEKTOM JIEKLIUH.

- [TonOop, nzydenue, aHamu3 peKOMEHIOBaHHOW JIUTEPATYPHI.

- CaMOCTOSTENIbHOE U3YUYEHHUE OT/IETBHBIX TeM, MaparpadoB, He U3JI0KEHHBIX B JICKIIUH.

- [oarotoBka K MpPakTUYECKOMY 3aHATHIO (KOJJIOKBUYMY): COCTOUT B TEOPETUUYECKOM
MOATOTOBKE, BHITIOJIHEHUH MPAKTHUECKUX 3aaHUi (pelIeHue 3a1a4, OTBETHI Ha BOTPOCHI U T.1.).

- Hanmucanue pedeparos, moAroToBka JOKIAI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka K sK3aMeHy.

Iucomennvie pabomwl. JInsd M3ydeHUs TeM, HE M3JIOKEHHBIX B JIEKLUU, PEKOMEHIYETCs
MCIIOJIb30BaTh OCHOBHYIO U JOTOJHUTENBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, HAZICHHBIE TIPU
MoMOIIM  WH(POPMAIIMOHHO-CITPABOYHBIX M TIOMCKOBBIX. [l 3akpemyieHuss Marepuaia
PEKOMEHJIyeTCs J1eJIaTh KPATKUE KOHCIIEKTHI IO TEME.

Pegepam — dopma mucbMEHHOW pabOTHI, KOTOPYIO PEKOMEHIYETCS MPUMEHSTH MPHU
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) TUCIUIUIMH MpodeccHoHanbHoro nukia. [Ipeacrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIePKaHUSI HAYUHBIX TPYAOB, JUTEPATYpPhI 110 OMPEEIIEHHON TeMe.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 1o Mecdauna. IloaroroBka pedepara mnoapa3yMeBaeT CaMOCTOSITENIbHOE H3y4eHUe
CTYJICHTOM HECKOJBbKUX JHTEPATypHBIX HCTOYHUKOB (yueOHUKOB, MOHOTpaduii, Hay4HBIX
ctaTeii W T.J.) TO ONpeneiaéHHOW TeMme, HE pacCMaTpUBAeMOW MOAPOOHO Ha JICKIIWH,
CUCTeMAaTH3aINI0 MaTepuaia U KpaTkoe ero u3noxenue. Llenp Hanmucanus pedepara — IpUBUTHE
CTYJICHTY HaBBIKOB KPAaTKOTO M JIJAKOHUYHOTO MPEICTABIICHUS COOPAaHHBIX MaTepUaiOB U (PaKTOB
B COOTBETCTBUU C TPeOOBAHUSAMU, PEIBSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM M CTAThSIM.

[Ipu BemMonmHeHun pedepata mno  guctuiimHe  «Duzmonoruss W OHOXUMUS
MUKPOOPTaHU3MOBY» CIEAYET MPUACPKUBATHCS CTPYKTYPBI:

- TuTynbHEIN JUCT.

- ConepxaHue.

- CucreMaTH4ecKoe TOJIOKEHUE TAHHOTO BUAAa OaKTepUU/apXeu.

- 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).

- [ToTpebHOCTH B UCTOYHHKAX YTIIepOa, a30Ta, CEPbl U IPYTHX FIEMEHTOB.

- IlurtarenbHble Cpenbl, HUCHOJB3yEeMbIE Ui KYJIbTUBUPOBAaHHS JAHHOTO BUJAA, IS
U3YYEHHUS ero (PU3H0I0ro-OHOXMMHYECKUX CBOMCTB (CpeIbl IPUBOIUTE C COCTABOM).

- OtHomenne Kk QaxTopaMm cpenbl (MOJEKYISIpHOMY KHCIOpOAy, Temmeparype, pH,
COJICHOCTH CPEJIbl U APYTUM (haKTOpam)

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

- 3HaYeHue /IS YeJIOBeKa / POJib B MPUPO/JIE / MPAKTHUECKOE IPUMEHEHUE (KPaTKO).

- CIMCOK HCIOJIb30BAHHOM JINTEPATYPHI.

[Ipu odopmuennn pedepara cieayeT NPUACPKUBATHCS TEXHUYECKHX TpPeOOBaHUIHA,
peIbsIBISEMBIX K pedpepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- O1IeHKa «OTJIMYHO» BBICTABISIETCS B TOM CIy4ae, €clid B pedepare MOTHOCThIO pacKphITa
TeMa, TMPOAHATM3MPOBAHO COBPEMEHHOE COCTOSIHHE BOIIPOCA, MaTepHall HM3JI0KEH JIOTHYHO,
MOCNe0BaTENbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHMKOB (CpeAau KOTOPBIX
npeolOiiamaeT JUTepaTypa 3a mocienHue S5 Jer), pedepar odopmiIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHUSIMHU, IPEABABISIEMBIMU K TAKOTO pojia paboTam.

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

- OleHKa «yIOBJIETBOPUTEIBHO» - TEMa PaCKpbITa MOBEPXHOCTHO, MaTepuall MPUBEICH
KaK IpOCTast KOHCTaTays (pakToB, HE MPOAHATIM3UPOBAH, B 0(OPMIICHUN UMEIOTCS TEXHUUECKUE
HEJOCTaTKH, CIIUCOK JIUTEPATYPhI COJEPKUT MEHEE 5 UCTOYHHUKOB.

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

Yemuwnii doxknao — 310 coobmenue B Teuenue 10-15 MuH, B KOTOpPOM CTYIEHT B
JAKOHUYHOM (hopMe JTOJKEH M3JI0KUTh MaTepual Mo COOTBETCTBYIOLIECH TeMe, IpHIepKUBasICh
CIIEAYIOIIETO IIJIaHa: BBEJCHHWE, OCHOBHAs 4YacTh, 3aKitoueHue. JlOKiaj CompoBOXKAAETCS
Ipe3eHTalMel, OTpakaroled OCHOBHBIE MOJI0KEHUS 110 COOTBETCTBYIOLIEH TeMe, BKIIoYaroIei
HarJsiHble MaTepuanbl (cxembl, Tabnuubl, Goto u T.1.). Ilo oxkoHUaHUM [OKIana CTYAEHTY
3a/1al0T BOIIPOCHI, KaK MPEnoaBaTelb, TaKk U CTYACHTHI, HA KOTOPbIE JOKIATYUK JOJDKEH J1aTh
MCUEPITBIBAIOIINE OTBETHI.

Kputepuu onieHHBaHMs YCTHOTO JAOKIIAa:

- OneHka «OTIMYHO». B JOKiame IMONHOCTBIO pAacKphiTa TeMa, MPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BIaJEeT MaTepHajioM, H3JIaraeT ero
JIOTHYHO, TIOCJIEIOBATEIbHO, JaKOHUYHO, COONIO/as OCHOBHBIE TIpaBMJIa KYJIbTYPHl pPEUH.
Jloknaz compoBOXKIAeTCs NMpe3eHTalUe, KOTopas OTpa)kaeT OCHOBHBIE MOJOXEHMs JIOKIJIAJa,
NPe3CHTAIHsI COCTaBJIEHA TPaMOTHO C COOJIOCHNEM 00X TpeOOBaHMA, TpaBMII MPH(PTOBOTO
oopMIIeHHS, TOJa4M TpadUUecKoro MaTepuana, UMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PHCYHKH, CXEMBI U T.J., IPUBOIMUTCS CIHCOK MCIOIB30BaHHOW JUTeparypsl. [Ipu obcyxaeHnn
JOKJIaga CTYACHT JaeT HCUepHbIBAIONINE, apTyMEHTHPOBAHHBIC, KOPPEKTHBIE OTBETHI Ha
BOTIPOCHI.

- Ouenka «xopomoy». Tema packpbiTa, IPUBEJCHO JOCTATOYHOE KOJUYECTBO MaTepHala,
HO TIPH 9TOM MaTepHall B HEIOCTaTOYHON CTETIEHH MPOAHAIM3UPOBaH aBTOPOM. [Ipe3eHTanus He
B MOJIHOM CTENEHU COOTBETCTBYET 0OIUM TpeOoBaHUsAM. OTBETHI CTYJI€HTAa HE Ha BCE BOMPOCHI
SBIISIOTCS UCUYEPIBIBAIOIINMH U apTyMEHTUPOBAHHBIMHU.

- OneHka «yIOBJIETBOPUTEIBLHO». TeMa pacKkphiTa HE MOJIHO, MaTepuan MPHUBEACH Kak
npocTtas KOHCTaTauusi (akToB, HE MpPOAHAIM3UPOBAH, CTYAEHT IOKAa3bIBAE€T IMOBEPXHOCTHHIE
3HaHUS. [Ipe3eHTanusi 4YacTUYHO COOTBETCTBYET YCTAaHOBJIICHHBIM TpeOoBanusMm. [lpu
0o0CY)XJIEeHUH [OKJIaJa CTYJEHT HE BCEerja JaeT MpaBWIbHBbIE, HMCUYEPIbIBAIOIINE OTBETHI Ha
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3aJ]aBaeMble BOIIPOCHI.

- OneHka «HEYAOBJIETBOPUTEIBHO». Tema JOKIaja He pacKphiTa, CKYAHBIH 00beM
IPUBEJICHHBIX MaTEepPHAJIOB; MPE3EHTALUsl OTCYTCTBYeT. IIpu 0OCyXeHuM oKIaza CTyIeHT He
JTa€T OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

Cumyayuonnvie 3a0auu. Crnenuduka CUTYallUOHHOH 3aJauu 3aKJII0O4aeTcs B TOM, YTO OHA
HOCUT SIPKO BBIPQ)KCHHBIN IPAaKTUKO-OPUEHTUPOBAHHBIA XapakTep, HO Uil €€ pEellIeHus
HE00X0IMMO KOHKPETHOE IIPEIMETHOE 3HAHUE.

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

V. YYHEBHO-METOANYECKOE U TH®OOPMALIMOHHOE 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
«Axagemus», 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. mocodue i crya. By3os / A. U. Herpycos, M.
A. Eropoga, JI. M. 3axapuyk u 1p.; [log pea. A. 1. HerpycoBa. — M.: Akanemus, 2005.
— 604 c.

0) CIUCOK AaBTOPCKUX METOAUYECKHX Pa3padoToK:

VYyeOHO-MeTonYeCKHe Marepuanbl  (JIeKUMU-TPE3eHTallud 10 TeMaM JUCHUIUIUHBI,
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 cucTema Mo HayYHOMH JIUTEpaType.

9. Science Research Portal - Hayunas mnouckoBasi cHcTeMa, OCYIICCTBIISIOIIAS
MIOJTHOTEKCTOBBIA TOMCK B JKypHaJlaX MHOTHX KPYIMHBIX HAYYHBIX H3/IaTENbCTB, TaKHX 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 TPOBENEHUs  3aHATHH  JIGKIIMOHHOTO  Tuma:  00opyaoBaHa
CIIeNMaTM3UpPOBaHHON (y4eOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT; TEXHHUYCCKUMHU
cpenctBamu oOyudeHus:: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATIISTHBIMU
MOCOOUSAMH: TaOIUIIBI — 12 MIT., MPe3eHTAIMN B KOJIMYECTBE S5 IIIT.

Aynuropuss AN TPOBEACHHUS ~ 3aHATHHA  MPAKTUYECKOTO  TUMAa:  00OpyJoBaHa
CIIeNMaTM3UPOBaHHON (ydeOHOl) MeOenplo Ha 15 TOCaloYHBIX MECT, JOCKOH MEJIOBO;
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000opy0oBaHa TEXHUYECKHMMH CpelIcTBaMH oOydeHus: mnpoektop BenQ MS527; yuebHO-
HATJISTHBIMA TTOCOOMSIMHE: TaOIUIIBI — 12 MIT., MPe3eHTaluy B KOJIMYECTBE 5 IIIT.

Komneiotepuslit  kiacc (yueOHast ayauTopusi) Ui TPYMIOBBIX M WHAWBHIYaJTbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJS H TPOMEKYTOYHOW aTTecTallid, OpraHW3aIluu
CaMOCTOSITEJIbHOW pabOoThI: ayaAuTOpHs 000pyAOBaHa CIEIUaTu3upOBaHHON (yueOHOI) MeOenbio
Ha 20 mOCagOYHBIX MECT, IOCKOH MeJNOoBOH; 000pyHOBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHus1: cucteMHbIid 0510k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTeMHbIi 0J10K
Athlon 2 X2 250, mounutop BenQ G252HDA - 8 mt.; cucremusiii 610k PentiumD 3.0GHz,
MoHuTOp Samsung 740N — 3 mT.; MmoHOO0K IRU T2105P — 2 mT.; cucteMHubIit 6510k Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mT.; cucremubiii 6siok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cucteMHbiii 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HEOrpaHWYCHHBIM JOCTYNOM K cetH MHTepHeT M obOecredeHHeM J0CTyla B 3JICKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAy OpraHU3aIUH.

[Tomemenue uisi  XpaHeHUST ©  NPOPUIAKTHYECKOTO  OOCIYy)KHMBAaHHS  y4eOHOTO
o0opynoBaHus: ayauTopus 00OpyHOBaHA CHENMATU3UPOBAHHONW MeOenbl0 Ha 3 TMOCaJOYHBIX
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 3J1eKTPOHHbBIE CPeACTBA:
HpeSeHTaHI/II/I K JICKOUAM IO BCEM pasgcjiaM W TEMaM AWCHHUIUIWHBI, PasSMCIICHHBLIC Ha
obpa3zoBarensHoM noprtaie UT'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 BU3yaJIbHYIO (hOpMy, YTO (popMUpYET Yy HUX MPO(PEeCcCHOHANBHOE MBIIIJICHUE 3a
CYeT CHCTeMaTH3allii ¥ BBIIEICHUS HauOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AIIEMEHTOB
colepkaHusl oOydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takhe (OPMBI HATSAHOCTH,
KOTOpPBIE Ha TOJIKO JIOTIOJHSIOT CIIOBECHYIO MH(OPMAITUIO, HO U CaMH SIBIISTIOTCS. HOCHUTEIISIMU
uHpopMalnu (CXeMbl, PUCYHKH, CIaWbI-TIPE3EHTAlUU, U T.I.). DTOT BHUJ JIEKUUH JydIIe
BCETO HMCIOJB30BAaTh HA JTale BBEICHUS CTYACHTOB B HOBBIA pasfell, TEMY IUCIUILTHHBI.

- [Ipobnemnas nekyus. B otnuumre ot copepkaHust MHGOPMALMOHHOHN JEKIHMH, KOTOpOe

npejuIaraeTcsl MpenojaBarejeM B BHJIE W3BECTHOTO, TMOJIEKAIIETO JIHIIb 3alTOMHHAHHIO
Mmarepuaia, Ha MpoOJEeMHON JIeKUMHM HOBOE 3HAHHWE BBOJUTCS KaK HEM3BECTHOE IS
obyugaronuxcsi. [IpoOiieMHast JeKnusT HAYWHAETCS C BOMPOCOB, C IOCTAHOBKH IPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOKEHHUS MaTepuaja HEOO0XOAWMO pemuTh. JIeKIus CTpOUTCS TaKuM
00pa3zoM, 4TO MO3HAHUSI O0y4YaOIIeTroCsl MPUOIMKAIOTCS K TIOMCKOBOM, WCCIICIOBATEIHCKON
NeSITebHOCTH. 37€Ch YUaCTBYIOT MBIIIICHHE OOYYaloIIerocss M €ro JMYHOCTHOE OTHOILICHHE
K yCBaBa€MOMY MaTepHaly.
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- Ilpakmuueckue 3ansamus — 3TO 3aHATHE, TPOBOJUMOE 0] PYKOBOACTBOM MPENOJaBATENA
B y4eOHOW ayIuTOpHM, HANpaBICHHOE Ha YIrIyOJIeHME HAay4YHO-TEOPETHUECKUX 3HAaHUH U
OBJIaJICHUE OMNpEACNCHHbIMA METOJaMH CAMOCTOATEIbHOW paboThl, KoTopoe GopMUpyer
npaktuyeckue ymeHus. OmHoi U3 GopM NpPaKTUYECKUX 3aHATHI B BY3€ SIBIISETCS CEMUHAp.

- Cemunap-uccnredosanue. TexHONOTUS TPOBEIEHUS TaKOTO CEMHHApa MOMXKET ObITh
pa3iaMyHOi, B 3aBUCHMOCTH OT TOr0, Kakol METOJ 3aJ0KEH B €ro OcHOBy. B pamkax
quctuminael - «dusnonoruss ¥ OMOXUMHUS MHUKPOOPTaHU3MOB» IPOBOJUTCS ~ CEMUHAp C
NOJArOTOBKOM ¥ 3aciyliMBaHHEeM pedepaToB 10 aKTyaJbHBIM MpoOjieMaM TEOpuu |
MPAKTUKUA U TOCIEAYIOUUM HX O0CYXKICHHUEM.

- Konnoxeuymsl — BUJl y4eOHOTO 3aHATHS, IPOBOAMMOIO C LIEIbIO MPOBEPKH U OLIEHUBAHUS
3HaHUU yyamwmxcs. KoJJIOKBUYM MOXKET MPOBOAUTHCS B (QopMe HHAWBUIYATBHOW Oeceabl
IpernoJiaBaTessi Co CTYACHTOM MM KaK MacCOBBI ompoc. B Xxome rpynmoBoro oOCyxaeHUs
CTYJIEHTBI y4yaTCsl BBICKA3bIBaTh CBOIO TOUKY 3PEHUS IO OIPEACIIEHHOMY BONPOCY, 3alllUILIATh
CBOE MHEHMeE, IPUMEHSS 3HAHUS, [TOJIyY€HHbIE Ha 3aHATUAX 10 NpeaAMeTy. B xoae kommokBuyma
MOTYT Tak>Ke MpoBepsTcs pedeparsl, Ipyrue NUCbMEHHbIE paObOThI CTYIEHTOB.

B pamkax mnpakTHdecKux 3aHATHH 10 aucuuiuiiHe «Du3MojoTHs U OMOXMMHUSA
MUKPOOPTaHU3MOBY MPOBOUTCS TPH JTa0OPATOPHBIX paboThI (cM. 1. 4.3.1.).

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

- Jlucranmuonnele = oOpa3zoBarenbHble  TexHonoruu.  I[lom  OUCTaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUSMHU MMOHUMAIOTCSI 00pa3oBaTelbHbIE TEXHOJIOTUH, pealu3yeMble
B OCHOBHOM C NMPUMEHEHHEM HMH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTeil. [Ipu ocBoeHuun
TUCHUTUTMHBL  «Du3nonorusi ¥ OMOXMMHS MHKPOOPTaHU3MOB» HCIIOJIB3YIOTCS  CIIEIYIOIINE
TEXHOJIOTHH:

» KeiicoBas TeXHONOTUs — (opMa JIUCTAHIMOHHOTO OOy4YeHHs, OCHOBAaHHAs Ha
MpeIoCcTaBIeHuH oOydJamuMcss HH(DOPMAIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BUJE
CHEUAIN3UPOBAaHHBIX HA0OpPOB y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJIb30BAHUEM
pa3IMYHBIX BUJOB HOCUTENEH HHpopMaIuu (KeicoB);

" MHTEPHET-TEXHOJIOTUS — CIOCO0 JUCTAHIIMOHHOW nepenayu MH(OpMaluy, OCHOBaHHBIN
Ha UCIOJB30BaHUU TJI00aTBHBIX U JIOKABHBIX KOMIBIOTEPHBIX CeTel sl OOecTieueHus JOCTymna
oOydaromuxcsi K HMHPOPMAIMOHHBIM 00pa3oBaTelbHBIM pecypcaM U s (opMHpOBaHUS
COBOKYIHOCTH METOAMYECKUX, OPraHU3alMOHHBIX, TEXHUYECKHX M MPOTPAMMHBIX CPEACTB
peanM3aliii U YIpaBJICHUS Y4YEOHBIM IMPOIIECCOM HE3aBUCHMO OT MECTa HaXOXAEHUS €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 kadecTBe OLIEHOYHBIX CpPEICTB MJIE BXOJHOIO KOHTPOJIA OLIEHKA YPOBHS 3HAHMM
CTYJICHTOB HCIIOJIb3YFOTCSI TECTBI C OTKPBITBIMH BOIIPOCAaMH. Ilecmbi — ITO WCIBITAHUS,
MO3BOJISIIOIINE 32 CPABHUTEIILHO KOPOTKUE MPOMEXYTKH BPEMEHU OLIEHUTh CTENEHb KadyecTBa
JTOCTYDKCHHS KaXKIBIM CTYICHTOM Iiefielt 00yueHus. BxogHoe TecTupoBaHuE — 3TO COBOKYITHOCTD
CTaHJAPTU3UPOBAHHBIX METOJOB M CPEJCTB, OCYIIECTBISIOMINX MOHUTOPUHT MPEEMCTBEHHOCTH
3HAaHWN MEXIy CTyNMeHsMU oOpazoBaHus. TakoW TUI TECTUPOBAHHUS pa3pelraeT JBa BOIPOCA:
BBISIBJICHHE CTEINEHU BIAJCHUs 0a30BBIMH 3HAHUSMH, YMEHHUSMHU, HAaBBHIKAMHU, HEOOXOIMMBIMU
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. KoHeunslil akiienTop 37eKTPOHOB IPH 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
cienyromue 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 3aJaHHH;

- TCMAaTHKa U BOIIPOCHI K KOJJNIOKBUYMAaM;

- 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. Ipn kakux MexaHH3MaxX TPAHCIOPTa BEIIECTBO IMOCTyMNaeT B OaKTepHaIbHYIO
KJIETKY IPOTHB IpaIueHTa KOHIICHTPAIIMK U C 3aTPaTOi SHEPTUH:

a) aKTUBHBIM TPaHCIIOPT

0) obneruenHas tupdysus

B) npocTtas Auddys3ust

T') TPAHCJIOKAIUS PAIUKaIOB

2. Kakue u3 TmEepevucIeHHbIX CBOWCTB OakTepuii HEOOXOIMMO YYUTBHIBaTh MpH
KyJbTUBUPOBAHNU?

a) TUII JIbIXaHUs

0) nuTarenbHbIE TOTPEOHOCTH

B) TEMIIEPATypPHbIA PEXXUM

r) (hopmy OaKTepHATBEHBIX KIETOK

3. HenpepbIBHOE pa3sMHOMXEHUE KYIITYpPhI B YCIOBHSX XeMOCTaTa 00€CIIEUMBACTCS BCEMH
(daxropamu, Kpome:

a) koppexiws 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 OKHUCITUTETLHOMY 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 CUHTYalIMOHHBIX 3a/1a4:

1. Kakyro 3JeKTHBHYIO Cpeay HEOOXOIMMO HCIOJIb30BATh, M KAKHE CEJIEKTUBHBIC (PU3UKO-

XUMHUYCCKUEC YCJIOBHUA KYJIbTUBHPOBAHUA CO31AaTh,

YIJIEBOJOPOAOKUCIsIoIe Oakrepuu p. Pseudomonas?

2. Kakue ycrnoBus KyJIbTHBHPOBAHHS HYKHO MOJAJEPKUBATh MPU CIHPTOBOM OpOKEHUU
TPOAOKEH, 9TOOBI TIOTYIUTh TIUICPUH, KaK TPOIYKT OpOKCHHS?

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 TeHepaliu (g) ¥ YICTbHYI0 CKOPOCTb POCTa (14).

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

Pa3MHOMKEHHE TIPH PA3IMYHBIX KOHIIEHTPALMSIX JIMMHUTUPYIOLIETO cyocTpara — rimiepuHa. Kierku

BBIPAIIMBAIA TPU ONTUMAJBHBIX YCIOBHSX M Yepe3 KaKAble Ioayaca HM3MEpSUTH ONTHUYECKYIO

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. Meta6onu3m 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.
HuskomonekynspHble OpraHuyeCcKue BEIIECTBA U HEOPTaHUYECKUE COSTUHEHUSI.
Tema 1.2 «Mexanusmvl mpancnopma 6euiecme y MUKpOOp2aHu3mMoe»

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

Tema 2.1 «Pocm knemok. Knemounbwtit yuxkin»
[ToHATHS «POCT KJIIETOK MUKPOOPTraHU3MOB» U «POCT MOMYJISILINI MUKPOOPTaHU3MOB.
CnocoObl pa3MHOXKEHHUS TPOKAPUOTHBIX OPraHU3MOB.
BereratuBHbIN KJIIETOYHBIN LUKJI Y IIPOKAPUOT.
BnusiHue ycnoBuii pocta Ha BpeMs Hadajla ¥ MPOI0JKUTEIbHOCT KJIETOYHOIO [IUKJIA.

Tema 2.2 «Ilompednocmu MuKpoopzanu3moé 6 NUMamenbHvlX 6eu ecneaxy
Ucrounuku yriepona.
HcTounuku azora.
[ToTpeOHOCTH B HCTOUYHMKAX cephI U Pocdopa.
Heo6x01uMocTh HOHOB METAJLIOB.
[TorpebHocTH B (hakTopax pocta. [IpoToTpodsr u 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
COanaHncupoBaHHBIN POCT.
OKCHOHEHIMAIBHBIN POCT MUKPOOPIaHU3MOB.
Bpewms renepanuu kiieTok. Y ienbHasi CKOpocTh pocTa. Berxo Onomaccsl.

Tema 2.8 «Henpepbvienoe Kyn1vmugupoganuey

[TonsiTre «HenpepbIBHAS KYIbTYPay.
VY CTpoiicTBO U MPUHIIMIT pabOTHI XeMOCTaTa.
Poct B xemocrare. CkopocTh npoToka. CkopocTh pa3BeacHus. CKOPOCTh BBHIMBIBAHMSI.
CxopocTb pupocTa. Y CTAHOBJIEHHUE ITOCTOSHHOM MJIOTHOCTH MUKPOOPIaHU3MOB.
3aBUCHUMOCTb YIEIBHOW CKOPOCTH pOCTa OT KOHIEHTPAalUUU JUMHUTHPYIOIIETO pOCT
cyoctpara. KpuBas Haceienus. YpaBaenue MoHo.
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3HayeHWe MeTOoJa HENPEephIBHOIO KYJIbTUBUPOBAHUS [UId W3Y4YeHHUS (PU3UOJIOTHU
MHUKPOOPTaHU3MOB.

Vcnonb30BaHue HEMPEPHIBHOIO KyJIbTUBUPOBAHUS B IPOMBIIIJIEHHOCTH.

Poct MukpoopranusMoB B TypOHIoCcTaTE.

Tema 3.1 «Obwan xapakmepucmuxka Memadpoausma MUKpoopZanu3mos)
OnpeneneHue TMOHATUH  «IHEPreTUYECKHH  MeTaboIM3M» H  «KOHCTPYKTHUBHBIN
MeTaboIU3M».

AT® — yHuBepcaibHbIll IEPEHOCUUK 3HEPIUU B KieTke. [lytu cunreza AT® B kieTke.
CybcTpatHoe dhochopunupoBanue. MemOpaHHOE dhochoprmmmpoBanue:
dorodoochopunrpoBanue, okuciIuTenbHOE hochopuIrpoBaHue.
ONEKTPOHTPAHCIIOPTHAS LEMb U €€ KOMIIOHEHTBHI.
Tema 3.2 «Muxpoonwvie ghepmenmory
Knaccugukanus 1 HoMeHKIaTypa epMEHTOB.
DK30- 1 P3HI0PEPMEHTHI OaKTepHil.
Mertob! BbIsIBIEHUS! (PEPMEHTOB MUKPOOPTraHU3MOB.
Tema 3.3 «Cunmes MUKpOOP2AHUZMAMU OCHOBHBIX K/1€MOYHBIX KOMNOHEHN06)
buocunTe3 yrineBosoB.
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 ¢puxcayuu yenekucnozo 2a3a y MUKpoopZanuimoe»
[uxn KanbBuHa-bencona-baccama.
[Tukn ApHoHa.
Henuknuueckuit anetmn-KoA-nyts ¢uxcanuu CO; y aBTOTpOQHBIX METAaHOTEHOB U
alleTOreHHBIX OaKTepuil.
Tema 3.6 «/Juazompoghus»

[Tonsitue «tnazorpodusy». Ponp nponecca a3oTdukcany B Ipupoe.
['pynmbl  a30TGuKCHpyOMUX TPOoKapuoToB. CHMOMOHTHI O00OBBIX M HE OO0OOBBIX
pacTeHUN.
CumOuno3b1, 00pa3zyemble a30TPUKCUPYIOUTUMH [IMAHOOAKTEPUSIMHU.
CB0OOHOXKMBYIIIUE U ACCOIIUATUBHBIE a30T(PUKCATOPHI.
XapakTeprucTika Ki1y0eHbKOBbIX OakTepuii p. Rhizobium.
MexaHu3M yCTaHOBJICHHUS CUMOMO03a MEX]y KIIyOEHbKOBBIMU OaKTEPUSIMH U pACTEHUEM-
XO3SIHHOM.
Mexanu3M 00pa3oBaHus KIIyOSHBKOB y 0000BBIX NpU B3auMoeiicTBuu ¢ Rhizobium.
buoxumus azotdukcarmu (Ha mpumepe p. Rhizobium).

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

Tema 3.8 «AnoKkcuzennwlil pomocunmes»

Ornpenenenne MOHATUS K AHOKCUTEHHBIN (DOTOCHHTE3.
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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.
Opranuzanus a3 poOHBIX JBIXaTEIbHBIX IIeTIel Y MPOKapUOT.
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. HwurpartHoe npixanue. JleHurpudunmpyromue 6akTepuu, UX poib B IPUPO/IE.
5. CynbdarHoe u cepHOe IbIXaHHE. XapaKTepUCTHKA CyiIb(aT- U cepypeaylupyrOIux

OakTepuil u apxenu.
6. KapOonarnoe npixanwe. XapaKTepUCTHKa METAaHOTCHHBIX  apxed. MexaHu3m
METaHOT€HE3a.
«Kenesznoe» apixanue. XKenesopeayuupyrouie OakTepuu.
AHHaMOKC. AHHAMOKC-IIJITAHKOMMIIETHI.
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
KOMIETEHIIMM, YMEHMsSI MX MPUMEHSTh B CHUTYyalUsX, MOJAEIUPYIOIIHUX HPOo(hecCHOHATBHYIO
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. [laccuBHas auddysus. OOnerdyenHas nupysus.
[TepeHoc caxapoB, CONPSKEHHBIH C XUMHUYECKOW MoaudHKanueid MoieKyl. AKTUBHBIN
TPAaHCHIOPT. YHHIIOPT, CAMIIOPT, aHTUTIOPT.

3. TloHATHS «POCT KJIETOK MHKpPOOPTAaHH3MOB» H «POCT TOIYJSIHH MHKPOOPTAaHH3MOB).
BereraTtnBHBIN KJIIETOYHBIN IUKJI Y IPOKAPHOT.

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

5. Tunmsl mnuraHuss MUKpoopraHu3moB. dDotoTpodsr u xemoTpodsl. JlutoTpodsr u
opranoTpodsl. ABTOTPO(BI U TeTepOTPODHI.

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

7. IlpuHUMOBI METOJOB BBIACICHUS KYJIbTYP MUKPOOPTaHM3MOB W3 NPHUPOAHBIX U APYrHX
cpen obutanus. [lpunnun snexktuBHoct C. H. BuHOrpamckoro. DIEKTUBHBIC CPEIb.
CenexkTuBHblE (PU3MKO-XMMUYECKHE YCIIOBHMS KyJIbTHBHpOBaHMsA. HakomurenbHbele u
YHUCTBIE KYJIbTYPBl MUKPOOPTaHHU3MOB.
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[TapameTpsl MUKPOOHOTO pocTa

OKCHOHEHIMAIBHBII POCT MHMKPOOPraHU3MOB. Bpems reHepauuu KIETOK. Y jaenpHas
CKOpPOCTh pocTa. Beixos Ouomaccsl.

MeTtoapl ompeneneHus KOJUYECTBAa KIETOK MHUKPOOPraHM3MOB W MHUKPOOHOM Macchl.
[IpsiMble M KOCBEHHBbIE METOIbl ONpPENEICHUs KOJWYecTBa KieTok. OmnpeneneHue
O6uomMaccel B3BemuBanueM. Onpeenenre cojaepkanus MUKpoOHoro Oenka. OnpeaeneHue
coJepKaHus a3oTa u yriaepoja. OnpeneneHue MpupocTa GMOMACCHl 0 METabOINYeCKUM
napaMmerpam.

Poct MukpoopraHm3sMoB B INEepHOIHYECKOM KyibType. Ilapamerpel KpuBol pocra:
yJleJbHasi CKOPOCTh POCTA, BHIXO/ OMOMACCHI.

Huaykcusi.

HenpepbiBHOE KyJIbTHUBUPOBaHHE. POCT MUKPOOPraHM3MOB B XE€MOCTaTe. 3aBUCHMOCTh
yIEIbHOM CKOPOCTH POCTa OT KOHIIEHTPALMU JIMMUTHUPYIOIIET0 pocT cydcrpara. Kpuas
HaCBILEHUs. Y paBHeHUE MOHO.

3HayeHWE METOJa HEMPEPBHIBHOTO KYJIbTUBUPOBAHMUSA JUISI HM3Y4YCHUS (PU3UOJIOTHU
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).

KynbruBupoBanue xeMoTpopHBIX 1 POTOTPOPHBIX OaKTEPHIA.

OO11ast xapakTepuCTHKa MeTab0JIn3Ma MUKPOOPTaHU3MOB.

MuxkpoOHble (hepMEHTHI.

buocunTes mMnuaoB.

Bbrnocunres nentugorivkana.

Bropuunbie MeTabonuThl. CHHTE3 aHTUOMOTHUKOB.

[uxn KansBuna-bencona-baccama (BoccranoBUTENbHBIN TTEHTO030(0ChATHBIN ITUKIT).
[{ukn ApHoHa (BOCCTaHOBUTENBHBIN UK TPUKAPOOHOBBIX KHCIIOT).

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

Juazorpodus. Duxcanus MOJIEKYJISIPHOTO azoTa CUMOMOTHYECKUMU "
CBOOOAHOXKUBYIIUMU OaKkTepusiMu. buoxumus mporecca a3oTGUKcaryi.
['omodepMeHTaTHBHOE MOJIOYHOKHCIIOE OpokeHue. buoxmmus mporecca. Bo3Oynurenu
OpOXKEHUSI.

CnuproBoe 6poxxerue. buoxumus nporecca. BozOyaurenu 6pokeHus.
[TponimonoBokucioe 6poxkenue. buoxumus nporecca. Bo3oynurenu OpoxeHus.
MacnsHokucnoe Opoxenune. DPU3MOIOTHMUECKUE TpyMIbl KiocTpuaueB. COpaxuBaHue
yrineBofoB. Ilyrm  cOpakuBaHMe  aMHMHOKUCIOT — KjocTpuausmu. COpakuBaHHe
TETEPOLMKIMYECKUX a30TCOAEPIKALLUX COEAUHEHN.

['erepodepmenTaTuBHOE MOJIOUHOKHKCIOE OpokeHue. buoxumus npornecca. Bo3Oynurenu
OpOXKEHUSI.

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

bakTepropoaoncuHoBBIN (HOTOCHHTE3 TAIO0AKTEPHI.

AHOKCHUTeHHBIH (POTOCHMHTE3 MyPIYPHBIX U 3€JICHBIX OaKTepuil.
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AspobHoe apixanue. L{ukia TpukapOOHOBBIX KHCIIOT.

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

AspoOHBIE XeMOOPTaHOTeTEPOTPOPHBIC OaKTEPHUH.

AspobOnple  xeMmonuToTpodHbIe  OakTepuu.  OcoOeHHOCTHM  (PYHKIIMOHUPOBAHHS
JIBIXATENbHBIX IIENeH XeMOTUTOTPO(HBIX OaKTEPHIA.

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

Tumbl aHa’poOHOTO JBIXaHHUA Y TPOKAPHOT: <OKENEe3HOE», HUTPATHOE, Cyib(arHOe,
cepHoe, kapOoHaTHOe, (hymapaTHOE.

PazpaboT4uk:

Zir-—'—; nouert Q. @. Barunnra

(moanuce)

I[IporpamMma cocTaBlieHa B COOTBETCTBHH C TPeOOBAHHIMH ®I'OC BO no HanpaBiIeHHIO

06.03.01 «Buosorusy, npoQuIIO IOATOTOBKH «BHOIOTHSD.

IIporpamMma paccMOTpEHA Ha 3ace1aHHH Kadeapbl MHKPOOHOIOTHH

0w Alfrrrnd 20 A5T.
/

[Tpotoxon Ne _}7' 3aB. xadenpoii é’u___,:, 0. ®. Barurna

Hacmoswas npozpavma, He modcem 6Gbinib 60CHpousgedend Hu 6 Kaxol popme bes

nPedsapuUmenbHO20 NUCbMEHHO020 PAPEUIeHUA Kadeopbl-paspabomyura npoepammbot.



