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l. Heab u 3a1a4u TUCHUILINHBI:

Hean: popMupoBanue y CTyJICHTOB 3HAHUI 00 OCHOBHBIX MPOIECCaX KU3HEACATEIIHHOCTH
MUKPOOHBIX KIJIETOK ¥ CIHOCOOHOCTH MPHUMEHSATh WX I PElIeHUs MpodecCHOHANBHBIX 3a/1a4
Hay4HO-UCCIICIOBATEIHLCKOTO THIIA B 001aCTH MUKPOOHOJIOTHH.

3amaun:

- TOJy4YeHHEe 3HAHUW O MOJICKYJSIPHOW OpraHW3aIlii, COCTaBE MUKPOOHBIX KIIETOK, (ha3ax
BETE€TATUBHOI'O KJIETOYHOTO IIMKJIA, MEXaHU3MaX TPAHCIIOPTa BEIIECTB;

- U3y4YEeHHUE MOTPEOHOCTE MUKPOOPTaHM3MOB B MHUTATEIIbHBIX BEIIECTBAX, TUIIOB MTUTAHUS
U YCIIOBUU KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB;

- (hopmupoBaHHE 3HAHUH O MapaMeTpax MHKPOOHOTO POCTa, POCTE MUKPOOPTaHHU3MOB B
MEPUOANYECKON U HENPEPHIBHON KYJIbTYpe, BIUSHUU (PU3UKO-XUMUYECKUX (DaKTOPOB Ha POCT
MHUKPOOPTaHHU3MOB;

- U3yYEHHUE METOOB OIPEICIICHHS KOJIMUECTBA KJIETOK U MUKPOOHOH MacCHlI,

- TIONTyYyeHHUe 3HaHUM 00 PYHKIIMOHAIBHBIX OCOOCHHOCTSIX ()EPMEHTOB MUKPOOPIaHU3MOB,
nporeccax OMOCHHTE3a OCHOBHBIX KIETOYHBIX KOMIIOHCHTOB W BTOPUYHBIX METAOOIHMTOB Yy
MHKPOOPTaHHU3MOB;

- popMupOBaHUE 3HAHHI O TPOTEKAHUU YHEPTETUUECKUX MPOILIECCOB Y MUKPOOPTaHU3MOB.

1. MECTO IUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOnas paucuuiuinHa bl1.B.4 «@Dusmnonorus u OUHOXMMHS MHUKPOOPTaHHU3MOB)
OTHOCHUTCS K 4acTH, pOpMHUpPYEMO yyacTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH.

2.2. Jlna u3ydyeHus JaHHOW y4yeOHOM AMCUUIUIMHBI HEOOXOIUMBI 3HAHMS, YMEHHs U
HaBBIKH, (OPMHUpPYEMbIE  MPEINICCTBYIOIIMMH  JUCHUIUTMHAMU:  «MHUKpOOHONOTHS |
BUpycoJloTUsA», «OpraHuueckas Xxumus», «buoxumusa», «lluronorus u cucremaTuka
MHUKPOOPTaHU3MOBY.

2.3. IlepeueHp MocneAyOMMX y4eOHBIX JAUCHUIUINH, JUI KOTOPBIX HEOOXOJUMbI 3HAHMS,
YMEHMsI M HaBBbIKH, (QOpMHUpyeMble JTaHHOW Y4eOHOM AUCUUIUIMHON: «AHTHUOMOTHUKMY,
«buopemennanus», «buonospexaeHus, «[IpombIeHHas MHUKPOOHOIOTUs u
OouorexHonorusy, «llumesas MUKpoOHOIOTHSY, «IKOOMOTEXHOJIOTUNY, «bBOIbIION MpakTUKYM
no npoduitoy, Beimonnenue BKP.

I11. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHMUSA
JUCHUIIJIINHBI

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

[IK-1: CnocobGen wucmonp30BaTh 0a30BbIE TEOPETUYECKHE 3HAHUA O pa3sHOOOpa3uu
MHUKPOOPIaHU3MOB, HUX CTPOCHHUHU, (HU3HOJIOTUH, MeTaboiu3Me, TEHETHKE, CHCTEMaTHKe,
0COOEHHOCTSIX PACIPOCTPAHEHUsI B PA3IMYHBIX Cpeldax OOWTaHWsS, POJIM B JKOCHUCTEMax |
O6uocdepe npu pemeHnH NpopUIbHBIX HAYYHO-UCCIIEA0BATENCKUX 3a/1a4.

[1K-3: CrnocobeH wucrosib30BaTh 3HAHUS 00 OCHOBaX MHUKpPOOHOH OMOTEXHOJIOTHUH,
CEJIEKIIMOHHOW paboThl M TEHETMYECKOT'0 KOHCTPYHMPOBAHHUS MHUKPOOPTaHM3MOB, HEOOXOAUMBIX
A1 peIICHHA TPOMBIIIICHHBIX, CGHBCKOXOSHI\/’ICTBGHHBIX, MEAUIMHCKUX H DOKOJIOTHYECCKUX
npooeMm.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 10 JUCIUNJINHE, COOTHECEHHBIX €

HHIUKATOPAMH JOCTUKEHHUSI KOMIeTeH it

Komnerennus HNuauxkaropsl Pe3yabTaTsl 00yueHust
KOMIIeTeHIIN I
TIK-1 WK k1 3HaTh: MOJICKYJIIPHYTO OpraHU3aAIHIO
criocobeH MCIOJB30BaTh | Mcnomb3yer 3HAHUS 0 | MUKpOOHBIX KJIETOK, MEXaHHM3MBbl TPaHCIIOPTa
0a30BbIE 3HAHUSA 0 BemecTB, (ha3bl BETETATUBHOTO KIETOYHOTO




pasHooOpa3zuu pasHooOpazuu LUKIa, OCOOCHHOCTH  (PH3HOJIOTHH  POCTa,
MHUKPOOPTaHH3MOB, MX | MEKpPOOPTaHH3MOB, ux | KOHCTPYKTHBHOTO u JHEPreTHYECKOTO
CTPOCHHUH, (hu3moToTHN, cTpoeHuH, busuonornu, MeTabonn3Ma Y MEKPOOPTaHU3MOB.
MeTaboIHu3Me, TeHETHKE, 6 YMerTs: HCTIONB30BaTh MOJTyYCHHBIC
CUCTEMAaTUKE, OCOOCHHOCTSIX METADOIHIME, [OHETHIE, TEOPETUYECKUE 3HaHUS I PELICHUS
pacrpocTpaHeHUS p | CHCTEMATHKE, SKOIOTHH JUTA PO eCCHOHATEHBIX 3amaq B obmactu
Pa3IHMYHBIX cpenax | PCIICHHUA NPOQUIBHBIX | \pxpoGHOTOrMH, @ TakKe Uil OCBOCHHS
oburanus, poau B | HAYYHO-HCCICAOBATCIbCKUX MOCICAYIOIUX JOUCIUILINH
DKOCHCTEMax M Ouocdepe | u mpoU3BOACTBEHHBIX 3a1a4. | MUKPOOHOJIOTMYECKOrO NPOQHIIA.
MPU  peIIeHUN TPOPHUIHHBIX BiageTs: criennaibHOM TEPMHUHOJIOTHEH.
Hay4YHO-UCCIIEJ0BATEIbCKUX HIK rx 1.2 3HaTh: OCHOBHBIE METOAMYECKHE MOIXOIHI,
3amad. [lpumeHsieT  MeTOIUYEcKUe | HeOOXOIUMBIe AJIsl UcCeNOBaHUS (U3UOJIOTHU
MOIXOJBI TSI Pa3paboTKH W | ¥ METa0OIN3Ma MUKPOOPTaHU3MOB.
MIPOBEICHUS HAY4YHOTO | YMETh: HCTOJb30BaTh CrelHaIbHBIC
SKCIICpUMCHTA. METOAUYECCKUEC IO AXO0AbI JJIsL peUICHUA
mpodeccHoHaNpHBIX ~ 3aad B oOjacth
(msnonornu ¥ OMOXUMHUH MUKPOOPTAHU3MOB.
BJ'IaILeTI): nmpueMamMmun OCHOBHBIX METOJ0B
WCCIIEIOBAHNS, HWCIOJIB3YyEeMBIX IPH H3YYCHHUU
(hm3nonorny ¥ OMOXUMHUH MUKPOOPTAHU3MOB.
WK rx 13 3HaTh: OCHOBHBIC MPHUHIIMITEI UH()OPMAIMOHHO-

PaboTtaer co chnenuanbHOM
METOANYECKOU JTUTEPATYpPOH,
pedepupyet Hay4YHBIC
TPYyAbl, COCTABJIACT HAYYHBIC
aHAIUTHIEeCKHe 0030PHI.

MIOMCKOBBIX CUCTEM, IPUEMBI pabOThI ¢ HAyYHOH
U METOIWYECKOH JuTepaTypel B o0iactu
(bmsnonornu ¥ OMOXUMHUH MUKPOOPTAHU3MOB.
VYMmeTh: OCYIIECTBIIATh IIOUCK Hay4YHOU
JUTEpaTypsl 1O TEME HCCICAOBAaHUSA, ee
pedepupoBanue.

Brnaners: HaBbIKaMy HanucaHus U 0QOPMIICHHS
pedeparos, MOJITOTOBKHU JTOKJIaJI0B u
MaTepuaioB K IPE3CHTALUSIM 10 ONPEICIICHHBIM
TEMaM.

IIK-3

Croco0eH MCIOJIb30BaTh
3HAHUS 00 OCHOBAax
MUKPOOHOW OHMOTEXHOJIOTHH,
CEJIEKIIMOHHON  paboTel |
TEHETHYECKOTO
KOHCTPYHUPOBaHUS
MHKPOOPTaHU3MOB,
HEOOXOMUMBIX ISl PEIICHHS
MPOMBIIIIJICHHBIX,
CEIIbCKOXO3SMCTBEHHBIX,
MEIUIIMHCKUX "

OKOJIOIT'MYECCKHX HpO6J'I€M.

MK 1x 3. 3HaTh: OCHOBHBIC MHUKPOOHOJIOTHYECKHE
Hcnonb3yeT TEOpEeTHYECKHUE | TTPOLIECCHI, KOTOpBIE HCTIONB3YIOTCA B
3HAHUS O | TEXHOJIOTUM TMUIIEBBIX IMPOU3BOACTB,  JJIs
MHUKPOOHOJIOTHUYECKUX MOJIyYCHUs] aHTUMUKPOOHBIX areHTOB U JIPYTHX
Mpoleccax, OCHOBHBIX | HHIUBHIYATHHBIX BEIICCTB MHUKPOOHOTO
CBOMCTBax LITAMMOB- | IPOUCXOXKIACHHUS.

MPOJYLICHTOB, YMeTh: HUCHOJIB30BATh TEOPETHUUYECKUE 3HAHMS

MEePCIEKTUBHBIX JUIS | JUIS pelieHus po(ecCHOHaIbHBIX 3a/1a4.

OMOTEXHOJIOTUH. Bnanmers:  MeTrogamMu  M3y4eHHUS ~— CBOMCTB
MUKPOOPTaHU3MOB, Ba)KHBIX IS
OMOTEXHOJIOTHH.

HIIK g 3.2 3HaTh: METOIUYECCKHE TOIXObI, TPUMEHSIECMBIC

[Ipumenser MeToguYecKue | A BBIICIICHUS MUKPOOPraHU3MOB
IIOJIXOJIbI JUISE MIOUCKA, | OMpPEeEICHHBIX TaKCOHOMUYECKHX Hu
BBIJICJICHUS Hu orbopa | PU3NOJOrHUECKUX TPYIIIL.
MEPCHEKTUBHBIX  IITAMMOB | YMETh: UCMONb30BATh MPUHIUIIBI 3JIEKTUBHOCTU
MHUKPOOPTaHU3MOB, IUIsL  BBIICJICHUS MHMKPOOPTaHU3MOB Pa3HbBIX
MIPOIYKTOB WX | TAKCOHOMHYCCKNX M (DU3UOJOTHUECKHUX TPYIIIL,
JKH3HEIEATEIbHOCTH. MIePCIIEKTUBHBIX JIJIs1 OMOTEXHOJIOTHH.

Brnagers: meromamMu mon0opa, MPUTOTOBICHUS
MTATATENBHBIX cpen u yCIIOBUH
KYJIbTHBHPOBAHAS MHUKPOOPTaHU3MOB Pa3HBIX
TaKCOHOMUYECKHUX U (PU3NUOIOTHUECKUX TPYIIL.




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TUCHMILIMHBI cOCTaBJIseT 4 3a4eTHBIX eAuHHIbI, 144 yaca, B ToM yuciie (0,72 3a4eTHBIX eIMHUIIBI, 26 4YaCcOB Ha IK3aMeH.

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

®opMa NpPOMeKYTOUHOM aTTeCTALMHU: YK3aMEH.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ II0 TéMaM, C YKasaHMEM BHUI0B y‘leﬁHle 3aHSATHII U OTBEJEHHOI0 Ha HHX
KOJIN4YeCTBaA aKaAeMHUYCCKHUX YaCoB

Ne Paznes nucouminHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
K
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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 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 pazmHoxeHne. KieToUHbIH ITHKIT 6 3 1 1 - TectupoBanue
[Tucpmennas padota
4 6 Konnoxsu
Tema 2.2. [TlorpeOHOCTM  MHKPOOPraHM3MOB B M
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. DneKTUBHbBIE METOABI KYJIbTHBUPOBAHUS 6 - patore
TectupoBanue
CutyanroHHas 3aga4da
! Tema 2.5. [TapameTpsl MUKPOOHOTO pocTa 3 - Komoxsuym
Pemrenue 3amau
8 Tema 2.6. MeTonpl onpeneneHusl KOJUYECTBA KIETOK 5 ) Ortuer no
MHUKpPOOPTaHH3MOB X MHKPOOHOH 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. BropuuHsIii MeTab0IM3M 5,14 0,14 Komnoxsuym
TectupoBanue
16 Tema 3.5. Ilytm ¢ukcanum yriekucioro raza y 514 0.14 Komnoxsuym
MUKPOOPTIaHU3MOB ' ’ TectupoBanue
17 Konnoxsuym
Tema 3.6. Inazorpodus 5 - TectupoBanne
[MucemenHas paboTa
18 Tema 3.7. Bpoxxenus 10,14 0,14 Komnoksuym




TectupoBanue
ITucemenHas pabdora
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 BIXaHHE 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 00yJyaromumxcs

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. TpancnopTHblie

CHCTEMbI MUKPOOPTraHH3MOB

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 06yqa10mnxcsl

Y4eOHO-MeToInYeCKOE 0OSCIICUCHHE

Hasganue paszgena, OneHouyHoe N
CemecTtp . Cpoku | TpymoeMKOCTh CaMOCTOSITETFHON PaOOTHI
TEMBI Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHECHUS (qac.)
ITonroroska K NIPaAKTUYECKOMY 3aHATHIO Komnoksuym |Mukpobuonorus : yueb. s crys. Bysos / M. B.
(KOMJIOKBUYMY) C HCIIOJIb30BAHUEM KOHCIIEKTa JICKIUU Tectuposanue |I'YeeB, I A. Muneesa. — M. : Axanems, 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 MaTepHanal HexL 1 pabota https://educa.isu.ru)
KJIeTOUHbII KT 0 BONPOCaM (BBIOJIHEHHE B BHUIE IHCbMEHHON Basbl NaHHBIX, HHPOPMALMOHHO-CIIPABOYHBIE U
paboThI): HOUCKOBBIE CHCTEMBI (CM. paszen 5).
1. KiteTo4HbIH IIUKII MUKCOOAKTEPHI.
2. Kirerounsrii iuki 6akrepuii poaa Bacillus.
ITonroroska K IIPaKTUYECKOMY 3aHATHUIO KomnokBuym |Mukpo6uonorus : yueb. st crys. Bysos / M. B.
(KOJIIOKBUYMY) C MCIOJB30BAaHHEM KOHCIIEKTA JICKIMH 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 pabora TIOMCKOBBIE CHCTEMBI (CM. pas3jien 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.
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CamocTosTenpbHas pa60Ta 06yqa10mnxcsl

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 06yqa10mnxcsl

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 06yqa10mnxcsl

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).



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

12

CamocTosTenpbHas pa60Ta 06yqa10mnxcsl

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

Onpenenenue MOHATHS «aHa’poOHOE [bIxaHue». J[OHOPBI M aAKLENTOpPHI 3JIEKTPOHOB,
UCTIOJIb3yeMble Pa3sHBIMH MHUKPOOPraHM3MaMH MpH aHa’dpPOOHOM JbIXaHUH. AHa’pOOHBIC
IbpIXatenbHble 1enu. HurtparHoe papixanue. JleHuTpudumupyrompe OakTepuH, UX pPOJib B
npupone. CynbhaTHOEC M CEpPHOE IbIXaHUE. XapaKTEPUCTHKA CYIb(aT- U CepyperyHupyIOIIIX
Oaxtepuii u apxeil. KapboHnaTHoe apixanue. XapakTepuCTUKa METAHOTCHHBIX apxeil. MexaHu3Mm

METAaHOI'CHE3A.

«KeneszHoe» IbIXaHUE.

Kenezopenyuupyromre

AHHaMOKC'HHaHKOMI/IHCTH. q)yMapaTHoe JABIXaHUC.

OakTepuu.

AHHaMOKC.

4.3.1. IlepeyeHb CEMUHAPCKHX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne pasnena | HamMeHOBaHMe CeMHHAPOB, TpynoemkocTh OueHovHbIe ®opmupyembie
n/H U TeMBbI NPaKTHYECKUX U (uac.) cpeacTBa KOMIeTeHIInN
JadopaTopHbIX padoT Bcero | U3 Hux (MHIUKATOPHI)
4acoB | MpaKkTH4YecKasi
MOJAr0TOBKA
1 2 3 4 5 6 7
Pa3gen 1. MoJiekyJisipHasi OpPraHu3anys MUKPOOHBIX KJIeTOK. TpaHCIOpTHBIE cHCTEMbl MUKPOOPTraHH3MOB
1 Tema 1.1. Komnoksuym «MonekynsapHas 1 nK-1
OpraHu3anus U COCTaB Komnoksuym UK rx 1
MHUKPOOHBIX KIIETOK) TectupoBanu UK k13
e
2 Tema 1.2. KonnoxsuyMm «MexaHU3MbI 1 Konnoksuym HK-1
TPaHCIIOPTA BEIIECTB Y TectupoBanu HIK k1.1
MHUKPOOPTAHU3MOB) e HIIK 13
Pa3nen 2. @u3noJiorus pocTa MUKpPOOPraHU3MOB
3 Tema 2.1. KomroxBuym «POCT KIIETOK. Konnoksuym K-1
KiierouHslil IUKIDY TectupoBanu AIK k1.1
1 e HJIK pxi1 3
ITucemennas
pabota
4 Tema 2.2. Komnokeuym  «IlotpebHoCcTH Konnoksuym nK-1
MHUKpPOOPTaHH3MOB B 1 Pedepar HJIK 1k 1.1
MUTATEIbHBIX BEIISCTBAX) Jloxman WK 1k 12
TectupoBanu HJIK k1 5
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e K-3
IuceMenHas MK pxcs.1
paboTta HJIK pikc 5.2
5 Tema 2.3. Konnoxeuym «Tunel nuTaHus Konnoksuym MK-1
MHKPOOPTaHHU3MOB Pedepar MK pc 1.1
Jloknan UK 1 1.2
TecTupoBanu HJIK ke 13
e K-3
[Mucemennas MK i 3.1
pa60Ta HﬂK 1IK 3.2
6 Tema 2.4. Jlaboparoprast pabora Ne 1 OTuer 1o K-1
«DJIEKTUBHEIE METOJIBI TaGopaTOPHO UK jx 1
KYJIbTUBUPOBAHUS» . UK k12
it pabote
TectupoBanue HIK 115
MK-3
CutyarmoHHast
3aJ1aya K .1
HJIK k5.2
7 Tema 2.5. Konnoxsuym «[TapameTpsl MK-1
MHKPOGHOTO pOCTa» MK pxc 1.1
Komnoksuym HIIK g 12
Pemenune HﬂK 71K 1.3
3a7a4 IIK-3
HIK pcs.
HJIK s
8 Tema 2.6. Jlaboparoprast pabora Ne 2 nK-1
«MeToan! OTpeesICHUs UK rx 1
KOJIMYECTBA KIJIETOK Ortuer 1m0 HIK g1
MHUKPOOPTaHH3MOBY 1ab0paToOpHO HIK 1513
it pabote IK-3
MK pxcs.1
WK i 3.2
9 Tema 2.7. KosokBuym «PocT K-1
MHKPOOPTaHU3MOB B HIIK rx 1
NEPUOIUYECKON KYJIBTYpe» Komnoksuym HIIK g 12
Pemenue HﬂK 71K 1.3
3a71aun TIK-3
UK k5.1
MK 3.2
10 Tema 2.8. Komnoxsuym nK-1
«HenpepsiHOE Komnoksuym MK pxc 1.1
KyJbTUBUPOBAHHUE) Pemenne HIIK k12
3aJ1a4u K 1k 13
[Tucemennas K-3
pabora HJIK 154
WK nxs.2
11 Tema 2.9. JlaGoparopnast pab6ora Ne 3 nK-1
«Bimsane (huzuko- UK rx 1
XUMHYECKHX  (DaKTOpOB Ha Otuer 1o WK 1k 12
POCT MUKPOOPTaHU3MOB) J12a00paTOpPHO UK rx 13
it pabote MK-3
UK k3.1
UK 3.
Pa3gen 3. Mera00,113M MUKPOOPraHU3MOB
12 Tema 3.1. KosmmoxBuym «O6mast nK-1
XapaKTepUCTUKA MeTaboIm3Ma Kosmnoksuym HIIK rr i1
MHKPOOPTaHH3MOB) TectupoBanue HIK k1.2
MK i 1.5
13 Tema 3.2. KomnokBuym «MuxpoOHBIE K-1
(bepMEHTBI» Konnoksuym HIK 11
TecTupoBanue HIIK px 1.2

MK pirc 1.3
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K-3
MK pxcs.1
WK s
14 Tema 3.3. KomnoxBuym «Cunres K-1
MHUKpPOOPTaHU3MaMu UK rx 11
OCHOBHBIX KJIETOYHBIX WK 1k 12
KOMIIOHEHTOBY Konnoksuym HIIK k13
K-3
HIIK 134
HIIK g 3.2
15 Tema 3.4. Komnoksuym «BTopuuHslit K-1
METa00IM3M» HIIK nx 1
Koutoksuym AIK 1 1.2
TectupoBanue HIK 115
MK-3
HJIK k5.1
HJIK k5.2
16 Tema 3.5. KomnokBuym «Ilytu IIK-1
(uKcalMu yriieKUcyioro rasa y WK rx 1
MHKPOOPTaHU3MOB) Koioksuym Zgj]g K 1.2
lIK 1.3
TectupoBanue MK-3
HﬂK 1K 3.1
HﬂK 11K 3.2
17 Tema 3.6. Kommoxsuym «/lnazorpodus» nK-1
KoimtokBuym Zgﬁ K 1.1
TectupoBanue TIK lei j j
HI/ICLg/IeHHaSI MK-3
pabora HIK s
HﬂK 1IK 3.2
18 Tema 3.7. KomnnoxBuym «bposkeHus» KOJI0KBHYM K-1
TecTupoBanue Zﬁg AK 11
IuceMenHas K 1.2
HﬂK IIK 1.3
pabota K-3
Pedepar
Joka UK k3.1
HﬂK IIK 3.2
19 | Tema 3.8. Komnoxsuym Konnoxsuym K-1
«AHOKCHT€HHBI TectupoBanue HIK ik 1.1
orocunTes» IMuceMeHHas MK nx 12
pabota HJIK ke 13
Pedepar
Jloxman
20 Tema 3.9. Komnokeuym «A3pobHOE KOMIoKBHyM nK-1
ABIXAHHE) TectupoBanue HIIK e 1.1
IuceMenHas PIK i 1.2
K k1.3
pabota TTK-3
Pedepar
Toknan HIIK k3.1
Hﬂ[{ [IK 3.2
21 Tema 3.10. KommoxBuym «AHaspoOHOE Kosmnoksuym nK-1
JIBIXaHHE TectupoBanue UK k1.1
IMucpMenHas HIK i 1.2
pabora UJIK rix 1.3
Pedepar

Jloxnan
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4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3yYeHHe
CTYA€HTAMH B PAMKaX caMoCcTosATebHOM padotsl (CPC)

1. Tema 3aganue dopMupyemasn 5010
KOMIIETEHIUSA
Paznen 2. ®u3H0J10THs POCTa MUKPOOPTaHU3MOB
. N3yuuts Teopernyeckuii MaTepuan 0 BOIpOCaM - HIK
1 Tema 2.1. Poct un v p pH p TK-1 K 1.1
(BBIMOJIHEHYE B BHIE MUCHMEHHOMN PaboTHI): MK nxi s
pa3MHOXEHHE. N 9
N 1. KnneTo4HbIi LUK MUKCOOAKTEPHIA.
Knerounsit ki N . .
2. Kierounsiit kit 6aktepuii poaa Bacillus.
2. Beimonuuth CaMOCTOSITEIILHYIO pabory IIK-1 YK g 1.1
(BBIMTOJIHEHWE B BHUJE MHCHMEHHOW pPabGOTHI): MK nxc 12
Tema 2.2. | ykasarb, KaKHe MCTOYHUKU OCHOBHBIX MK nxis
IMotpebHOCTH XHUMHUYECKUX 3JIEMEHTOB HCIONB3YIOT CIIEIYIOIIHE
MHKpOOpraHu3MoB | Buabl Oakrepumii: Escherichia coli, Bacillus cereus, [K-3 MK s
B murarensueix | Bacillus thuringiensis, Streptococcus pyogenes, WK k3.2
BEIIeCTBAax Staphylococcus  aureus,  Rhizobium  binae,
Azotobacter chroococcum, Lactobacillus
acidophilus.
3. W3yduth TeopeTHUYeCKuii MaTeprall 0 BOIPOCaM [IK-1 UK rx 1
Tema 2.3. Tume | (BPUIOMHEHNE B BUJIE IMCbMEHHOH PabOTHI): HIK k12
h HJIK
— L. r pymmpOBKgI MHKPOOPTraHU3MOB IO K 1 13
MHKpoOprarm3mop | HCTOTB3YEMBIM CybCTpaTam. -
2. I'pynnupoBku OakTepuii-ra3oTpodos. IK-3 IK pixc 3.1
HﬂK IIK 3.2
W3yduth TEOpETHYECKHi Marephal IO BOIPOCY IK-1 WK k1.1
4. | Tema 5 g | (BbIMONHEHME B BHAE TMCHMEHHOH PaboTel): «Poct HJIK ke 1.2
HenpepsizHoe MHKPOOPTaHM3MOB B TYpOHIOCTATEY. HJIK 15
KyJbTHBHUPOBAHUE
YARTHEAD K3 MK s
HﬂK 1K 3.2
Paznea 3. MeTa00JIM3M MHKPOOPTraHU3MOB
5. W3yduth TEOpEeTHYECKHi Marephal IO BOIPOCY [IK-1 UK rx 1
(BBIMOJIHEHWE B BUJE MHCHMEHHOW pabGOTHI): HJIK nxc 12
Tema 3.6. | «Dukcanus MOJIEKYIISIPHOTO azoTa UK pc 15
HAunazorpodust akTuHOOakTepusmu p. Frankiay.
MK-3 HJIK pc s
HﬂK 1K 3.2
6. N3yuuth TeopeTHueckuii MaTepuas Mo BOIPOCaM IK-1 MK g 1.4
(BBIIOIHEHNE B BUIE MUCEMEHHOM paOoTh): K k1.2
1. O6pazoBanue  CnupTa  aHadpOOHBIMU HJIK nr 15
Gaktepussmu  Sarcina  ventriculi u  Erwinia
Tema 3.7. HIK
amylovora. IIK-3 K 3.1
bpoxenus o UK
2. Myt o6pa3oBaHHs HEUTPAIBHBIX MPOIYKTOB MK 3.2
MIPU MACISTHOKHCIIOM OpO>KEHHH.
3. COpaxxuBaHue TETEPOLUKITNIECKUX
A30TCOJIEPIKAIIUX COCAUHEHHM KIIOCTPUIHSIMHU.
1. Tema 33 M3y4unts TeopeTHYecKuii MaTepuas Mo BOIMpPOCaM IIK-1 HIK xc 1.1
.| (BBITIONTHEHNE B BUJIE TUCBMEHHOM paboThI): K k1.2
AHOKCUTE€HHBIN N TIK
1. TTurmeHTHI POTOCHHTE3UPYIOLIUX OAKTEPHIA. K rix 13
¢orocuHTE3 o
2. MeTabonu3M 3puTpoOaKTepuil.
8. H3yunth TeopeTHUeCKUi MaTepuall 1Mo BOIpPOcCaM IIK-1 HIIK k1
(BBIIOJNIHEHKE B BUE MUCEMEHHOM PabOThI): UK 5 1.2
Tema 3.9.
AspoBiioe 1. ®DepMeHTHBIE CHUCTEMbI 3alIUTBI a3POOHBIX HJIK pc 13
p MHUKPOOPTaHU3MOB OT TOKCHYECKOTO JEHCTBHS
JIbIXaHUE K
npou3BOAHBIX Oy. [1K-3 1K 3.1
Hﬂl{ 1K 3.2

2. AnmnoduibHbIE Kelle300aKTepHH.
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9. Tema 3.10. | U3yuuTh TEOpETHYECKUH MaTepuayn IO BOIPOCY IIK-1 HIK g 11
Amnaspobroe (BBIIIONIHEHWE B BUJIE NHMCHMEHHOM pabGoOTHI): MK nx 12
JIBIXaHUE «CepHoe JIpIXaHuey. MK g 1.3

4.4. MeToanyecKue yKa3aHUs [0 OPraHU3aLHHN CAMOCTOSITeJIbHON PadoThl CTY/IEHTOB

CamocrosTenbHas paboTa CTYAEHTOB SBISETCS COCTaBHOM 4acThi0 yuyeOHOTro Impolecca u
UMEeT LEeNbI0 3aKpelyIeHHue W YIIyOJieHHWe TONY4YEeHHBIX 3HAHMM M HAaBBIKOB, IOMCK U
npuoOpeTeHNe HOBBIX 3HAHUM, a TaKKe BBINOJHEHME Y4YeOHBIX 3a/JaHUil, HOArOTOBKY K
IPEJICTOSIIIUM 3aHATUAM, 3a4€TaM U 3K3aMEHaM.

JUis opraHu3any caMOCTOATENIBHOM paboThl 10 AucUUIUIMHE «DU3H0NI0rUS U OMOXUMHUS
MHUKPOOPTaHU3MOBY HCIIOJIb3YIOTCS CIeIyIoue GOpMbl CaMOCTOSITEIbHON Y4eOHOH paboThI:

- PaboTa HaJ KOHCIIEKTOM JICKIUH.

- [TonOop, n3ydeHue, aHaau3 peKOMEHI0BaHHOMW JIUTEPATYPBHI.

- CaMocTosTeIbHOE U3yUEHHE OTACIbHBIX TEM, aparpadoB, He U3JI0KEHHBIX B JIEKLIUU.

- IloaroroBka K MPaKTUYECKOMY 3aHATHUIO (KOJUIOKBHYMY): COCTOMT B TEOPETUUYECKON
HOJrOTOBKE, BHIITOJHEHUN PAKTUYECKUX 3a/laHUH (pelieHue 3a/1a4, OTBEThl Ha BOIIPOCHI U T.J.).

- Hanimcanue pedepaToB, MOArOTOBKA JOKIAIO0B.

- [TonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3K3ameHy.

Tucvmennvie pabomei. Il U3ydeHUs TEM, HE M3JIOKEHHBIX B JIEKIMH, PEKOMEHIYeTCs
UCTIOJIB30BaTh OCHOBHYIO H JIOTIOIHUTEIBHYIO JIUTEPATYPY, @ TAK)KE HCTOYHUKH, HallJICHHBIC TIPU
OMOIIM  MH(OPMAIIMOHHO-CIIPAaBOYHBIX W  TOUCKOBBIX. /[l 3akperuieHuss Marepuana
pEKOMEHAYETCs Jie]aTh KPaTKUe KOHCIIEKTHI 110 TEME.

Pegpepam — ¢dopma nucbMeHHOH pabOThI, KOTOPYK PEKOMEHIYETCsl NMPUMEHATb IpU
OCBOEHUU BApUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe U3JI0KEHHE COJePKAHUS HAyUHBIX TPYAOB, JIUTEPATYPHI IO ONPEIEICHHON TeMe.
O0bem pedepara MoxkeT mocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloarotoBka pedepara mojapasymMeBaeT CaMOCTOATENbHOE H3Yy4YEeHUE
CTYZICHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHMKOB, MOHOTrpaduii, HaydHBIX
cTarel M T.I.) IO ONpeNeNéHHOW Teme, HE paccMaTpUBaeMoil MOAPOOHO Ha JIEKIHH,
CUCTEMAaTH3allMI0 MaTepuaia U KpaTkoe ero usioxenue. Llens Hanvcanus pedepara — NpuBUTHE
CTYAEHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOT'O IIPEJCTaBICHUs COOPAaHHBIX MaTepHaIoB U (PakToB
B COOTBETCTBHH C TPEOOBAHMAMH, IPEABIBISIEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

[Ipu  BbimonHeHuu pedepara mno  gucuuiuinHe «Dusnonorus u  OMOXUMHSA
MHUKpPOOPTaHU3MOB) CIEAYET NMPUIAEPKUBATHCS CTPYKTYPBI:

- TuTynbHBIN JIUCT.

- Conepxxanue.

- CucremMaTuveckoe MoJyio’KeHHe JaHHOTO BHJIa OaKTepuu/apXeu.

- UcTopust OTKpHITHS M M3YYEHUS TaHHOTO BUIa OaKTeprn/apxeu (KpaTko).

- Mopdomnorus.

- KynbTypanbHble cBOHCTBa: ONMHMCaHHWE POCTa B JKUIKHUX Cpelax, OMHUCAaHUE pPOCTa Ha
IUIOTHBIX CpeAax (OMucaHue KOJIOHHUH JaHHOTO BUJA).

- [loTpe6HOCTH B UCTOYHMKAX YTIepoa, a30Ta, CEPbl U IPYTUX FIEMEHTOB.

- IlurtarenbHble Cpenbl, HUCHOIB3yEeMbl€ [UIS KYJIbTUBUPOBAHHS JIA@HHOTO BHIA, JUIA
W3y4eHUs ero (pu3nonoro-0MOXMMHIECKUX CBOUCTB (Cpebl MPUBOIUTE C COCTABOM).

- OtHomenne Kk QaxTopaM cpensl (MOJEKYISIpHOMY KHCIOpoay, Temmeparype, pH,
COJIEHOCTH CPEeJIbl U APYTUM (haKTOpam)

- Tum  MeraGonu3ma:  cmoco®  CymiecTBOBaHHsS  (XeMOOpraHoreTepoTpodus,
dboTomMTOaBTOTPOMUS U T.1.), CIOCOO MOTYdeHUs YSHEPTUU (OpOKEHUS, AbIXaHUE U T.]I.)

- 3HaYeHue IS YeJIOBeKa / poJib B MIPUPOJIE / MPaKTHYECKOE IPUMEHEHUE (KPaTKO).

- CIMCOK MCMOIb30BAaHHOW JIUTEPATYPHI.
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[Ipu odopmiiennn pedepara creayeT NTPHUACPKUBATHCS TEXHUYECKUX TPEOOBaHMIA,
NpeIbABISIEMBIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIMUXCS Ha Kadeape.

Kputepuu onienuBanus pedepara:

- OLeHKa «OTIMYHOY BBICTABIIACTCS B TOM Cllydyae, €Clii B pedepare MOJTHOCTHIO PACKphITa
TeMa, MPOAHAJIU3UPOBAHO COBPEMEHHOE COCTOSIHHUE BOIIPOCA, MaTephall M3JI0KEH JIOTHYHO,
[IOCJIEI0BATENbHO, IMPUBEAEHO He MeHee 10 nuTepaTypHbIX HCTOYHMKOB (Cpeau KOTOPBIX
npeobiiajaeT JuTepaTypa 3a mocienHue S5 Jjer), pedepar odopMiIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUAMU, PEABSIBISIEMBIMU K TAKOTO poja paboTam.

- O1eHKa «XOPOILIOY» - TeMa PacKpbITa, MPUBEJEHO JOCTATOUHOE KOJIMYECTBO MaTepuala,
HO TIPU ATOM MaTepual B HEIOCTaTOYHOW CTENEHHM MPOaHAIU3UPOBAH aBTOPOM, ohopMiieHHe
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OLeHKa «yIOBJIETBOPUTEIBHO» - TEMa PacKpbITa MMOBEPXHOCTHO, MAaTepHall IPUBEICH
KaK MpocCTasi KOHCTaTalusl (paKkToB, HE MIPOAHATH3UPOBAH, B 0POPMIIEHUN UMEIOTCS TEXHUYECKUE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COAEPKUT MEHEE 5 MCTOUHUKOB.

- OneHka «HEyIOBIETBOPUTEIHHO» - TEMa HE PACKphITa, CKYAHBIH 00bEM MPUBEICHHBIX
MaTepuasoB.

Yemuwnii doxnao — 310 coobmenune B Teuenwe 10-15 MuH, B KOTOpPOM CTYICHT B
JAKOHUYHOM (popMe OJKEH M3JI0KUTh MaTepual M0 COOTBETCTBYIOLIEH TeMe, MPUACPKHUBASICh
CIIEyIOIIET0 TJIaHA: BBEJICHHE, OCHOBHAs 4YacTh, 3akitoueHue. JloKiaa CcompoBOXKIAETCs
IIPE3EHTALNEN, OTPAXKAIOLIEH OCHOBHBIE IOJIOKEHHS 110 COOTBETCTBYIOLIEH TEME, BKIOYAIOIIEH
HarJsiHbIe MaTepuanbl (cxembl, Ta0muibl, Goto u T.1.). Ilo OKOHUaHUM [OKIana CTYACHTY
3a/1al0T BOIIPOCHI, KaK MPEnoJaBaTellb, TaK U CTYAEHTHI, HA KOTOPbIE JOKJIATUUK JOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepun onieHnBaHUs yCTHOTO JJOKJIaJa:

- OneHka «OTIMYHO». B /0Kiajze MONHOCTBIO pacKpbliTa TeMa, MPOaHATU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYAEHT CBOOOJHO BIAJ€€T MarepHalloM, H3JIaraeT ero
JIOTUYHO, TOCJIEOBATEIbHO, JAKOHUYHO, COONIO/Ias OCHOBHBIC MpaBWJIa KYJIbTYpbl pPEYH.
Jlokiian compoBoOKIaeTcsl Mpe3eHTaluel, KoTopasi OTpakaeT OCHOBHBIE IMOJIOKEHMSI JIO0KJIajaa,
IPEe3eHTAlMs COCTaBJIeHa IPaMOTHO ¢ cOOJI0IeHuEM OOIIMX TpeOOBaHUHM, MPaBUI MIPU(TOBOTO
oopmIIeHHs, MOJaYM rpapuuecKkoro Marepuana, UMEIOTCS CChUIKM Ha IMpUBEACHHbIE (OTO,
PHUCYHKH, CXEMbI U T.J., IPUBOJUTCSA CHUCOK HUCIOJIb30BaHHOM nuteparypsl. [Ipu obcyxaennn
JIOKJIaJja CTYAEHT JaeT MCUepNbIBAOIIUe, apryMEHTHPOBaHHbIE, KOPPEKTHbIE OTBETHl Ha
BOIIPOCHI.

- Onenka «xopomioy». Tema packpeiTa, IPUBEAEHO JTOCTATOYHOE KOJIMYECTBO MaTepuaia,
HO IIPY 9TOM MaTepHajl B HEJOCTaTOUYHOW CTENEHHU MTPOaHaIU3upoBaH aBTopoM. [IpeseHranus He
B TIOJTHOM CTENEeHU COOTBETCTBYET OOIIMM TpeboBaHUsIM. OTBETHI CTYAEHTA HE Ha BCE BOIPOCHI
SBIISIIOTCS UCUEPTBIBAIOIIMMU U apTyMEHTUPOBAHHBIMH.

- OneHka «yZOBJIETBOPUTENBbHO». TeMa packpbiTa HE IMOJHO, MaTepuan MPHUBEAEH Kak
npocTass KOHCTaTanus (akToB, HE MPOAHAIM3MPOBAH, CTYAEHT IOKa3bIBACT MOBEPXHOCTHBIE
3HAHUS. [Ipe3eHTanust 4YacTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeboBaHusM. [lpu
00CYX/IEHUH JOKJaJa CTYJCHT HE BCErJa JaeT NpPaBUJIbHBIC, MCUEpPIBIBAIOIIME OTBETHI Ha
3aJ]JaBa€Mbl€ BOIIPOCHI.

- OneHka «HEYAOBJIETBOPUTENBHO». Tema JOKIaJa He pacKphiTa, CKYAHBIH 00beM
MIPUBEICHHBIX MaTepUasoB; Mpe3eHTalus oTcyTcTByeT. [Ipu oOCcyXKneHnH N0KIaaa CTyIeHT He
JIa€T OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/laHHBIM BOIIPOCAM.

Cumyayuonnsie 3aoauyu. Crenndurka CUTyallMOHHOMN 337a4d 3aKJI0YaeTcs B TOM, YTO OHA
HOCUT SIPKO BBIPAXEHHBIM MPAKTUKO-OPUEHTHPOBAHHBIA XapakTep, HO IS €€ pEelIeHUs
HE00X0IUMMO KOHKPETHOE IPEeIMETHOE 3HAHHUE.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (POEKTOB): HE NMPEAYCMOTPEHBI YICOHBIM
MJIAHOM.
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V. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JAUCHUIIJINHBI
a) nepevyeHb JUTEPATYPHI
1. Muxkpobuonorus : yueb. mua crya. By3oB / M. B. I'yces, JI. A. MuneeBa. — M. :

Axanemus, 2006. — 462 c.

2. HerpycoB A. W. Mukpobuonorust / A. U. Herpycos, U. b. KotoBa. — M. : U3a. ueHtp
«Axanemusy», 2006. — 350 c.

3. Emues B. T. Mukpo6uonorus : yue0. mist By3oB / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.

4. TlpakTUKyM IO MUKPOOHOJIOTHH : y4eb. mocobue mis crya. By3oB / A. . Herpycos, M.
A. Eroposa, JI. M. 3axapuyk u ap.; [lox pen. A. 1. HerpycoBa. — M.: Akaaemus, 2005.
— 604 c.

0) CIIUCOK AaBTOPCKUX METOAUYECKHX Pa3padoToK:

Y4eOHO-METOIUYeCKUEe MaTepualibl  (JISKIUU-TIPE3CHTAMK 10 TeMaM JTUCIMILIHHBI,
BOTIPOCHI Ui TOJATOTOBKM K KOJUIOKBHYMAaM, 3aJaHUs JJIS CaMOCTOSTEIbHON paboThl),
pasmeriennbie B DUOC UT'Y - https://educa.isu.ru.

B) 0a3bI JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE  MOUCKOBbIE CHCTEMBI

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

2. Undpopmannonnas cucrema «EanHoe OKHO JqocTyma K 00pa3oBaTENbHBIM pecypcamy»
(http://window.edu.ru)

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

4. Db WM3parensckoro meHtpa «Akagemusi». Azapec npoctyma: http://www.academia-
moscow.ru

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

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

7. Coro3 00pazoBaTenbHBIX CalTOB - ECTeCTBeHHbIE HAYKU

8. http://tusearch.blogspot.com - TIlowck 5IEKTPOHHBIX KHHT, MyOJHMKAlWi, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX JIEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTouckoBas crcTema 0 HaAyYHOH JTUTEPATYpE.

10. Science Research Portal - Hayunas mouckoBas cHUCT€Ma, OCYIIECTBIISIONIAs
MOJTHOTEKCTOBBIA TMOUCK B JKypHAJlaX MHOTHMX KPYIHBIX HAYYHBIX M3/aTCILCTB, TaKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JAOKYMEHTHl B
OTKPBITBIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:

Aynutopust  JUIsL  TPOBEJACHMA  3aHATUH  JIGKLMOHHOTO  TUma:  00OpyAoBaHa
CIIeNMaTM3UPOBaHHON (y4eOHOM) MeOenpl0o Ha 25 TMOCaJOYHBIX MECT; TEXHHYECKUMHU
cpeactBaMu oOydenusi: mpoektop Epson EB-X03, mocka mapkepHas; y4deOHO-HArJIsAHBIMU
nocoOousMu: Ta0IuIbl — 12 MIT., Mpe3eHTaluu B KOJIUYECTBE S IIIT.

Aymutopus  JUIsL  TpPOBENEHHMs  3aHATHA  MPaKTMYECKOro  Tuma:  o0opyaoBaHa
crenuanu3upoBaHHol (yuyeOHoOW) MebOenpto Ha 15 mmocalodHbIX MeECT; JOCKOM MeNoBOii;
0o0opyOBaHAa TEXHHUUECKUMH CpeACcTBaMU oOyueHHs: mpoektop BenQ MS527; yueGHO-
HarJSITHBIMA TIOCOOMSIME: TaOIHUIIB! — 12 IIT., Ipe3eHTAllMK B KOJMYECTBE 5 IIT.

KommnbrotepHsiit knacc (ydeOHast ayauTopusi) A TPYINOBBIX M HMHIUBUAYAJIbHBIX
KOHCYJIbTAllMi, TEKyLIEro KOHTPOJIs M IPOMEXKYTOUHOM aTTecTalM, OpraHu3aluu
CaMOCTOSITeNIbHON pabOoThI: ayAUTOpUsl 000pYJOBaHA CIELUATU3UPOBAHHON (yueOHOiT) Mebembio
Ha 20 TOCamOYHBIX MECT, JOCKOH MEJOBOW; 000pyIOBaHa TEXHUUYECKHUMH CpPEICTBaAMHU
oOydenus: cucteMHbIi 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cucTeMHBII O6510K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mir.; cucremusiii 610k PentiumD 3.0GHz,
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MoHuTOp Samsung 740N — 3 mT.; MmoHoOm0K IRU T2105P — 2 mT.; cuctemusbIii 6ok Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mt.; cuctemubiii 6siok Pentium G3250, monuTop Samsung T200 HD — 1 mT.;
cucteMHbiii 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemusblil 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHWYCHHBIM JOCTYNOM K cetH MHTepHeT u obecredeHneM J0CTyla B JJICKTPOHHYIO
nH(GOPMaLMOHHO-00pa30BaTENbHYIO CPEAy OpraHU3aIIH.

[Tomemenne it XpaHeHUS ©  NPOPUIAKTHYECKOTO  OOCIY)KHMBaHHS  y4eOHOTO
o0opyioBaHus: ayauTopus 0o0OpyHOBaHA CHENMATU3UPOBAHHON MeOebl0 Ha 3 MOCaJOYHBIX
MmecTa; HOyTOYyK Lenovo T1580, mpoekrop BenQ MS521P; narnsaasie mocodust — tadbmuisr (31
IIT. ).

6.2. IlporpammHoOe o0ecnieyeHue:

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

Kaspersky Endpoint Security mist 6usneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s6ps 20161 KES. Cuer NePCI[3-000147 u AKT ot 23
HOs10pst 2016 1. JTui.Ne1B08161103014721370444.

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

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInensum Microsoft 41059241.

Office 365 npodeccuonanpHbii moc ist yuammxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHn4yeckue u JIeKTPOHHbIE CPeACTBA:
[TpeseHTanMu K JEKIUSAM O BCEM paslieiaM M TeMaM IUCHUIUINHBI, pa3MelleHHbIe Ha
obpazoBarensHoM noptaiie UTI'Y (educa.isu.ru).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jl11s ocBoeHUsT TUCHUTUIMHBI «DU3HOTIOTHS U OMOXHUMHUSI MUKPOOPTAaHH3MOBY MPUMEHSIOTCS
cienyromue o0pa3oBaTesIbHbIE TEXHOJIOTHU:

- Ungpopmayuonnas nexyus. Jlekuus — 3T0 CXKaToe H3IOKEHHE OCHOBHBIX HAyYHBIX
dakToB, YTO sABIAETCS 0a30W IS aHAIW3a PACCYXKIEHUMH, OIEHOK.

- Jlexyusa-euzyanuzayus. YUAT CTYAEHTOB IpPEOOpPa3OBBIBATH YCTHYIO M HHUCbMEHHYIO
uH(pOpPMaLIMIO B BU3YalIbHYIO (GOpMY, 4TO (POPMUPYET Y HUX MPO(ECCHOHATEHOE MBILIUIEHHE 3a
CUeT CHCTeMAaTH3allMid U BBIJCIECHUs Hanboiee 3HAYMMBIX, CYIIECTBEHHBIX DJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya MpernojaBaTesss HCIOIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
KOTOpbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMALIMIO, HO U CaMU SIBJISIOTCS HOCUTEISIMU
uHpoOpManuu (CXEMBbI, PUCYHKH, CIAWIbI-TIPE3CHTAMN, U T.I.). DTOT BHJ JIEKIUH JydIIe
BCEro HCIOJIh30BaTh Ha JTalle BBEACHHS CTYJICHTOB B HOBBIM pa3fell, TeMYy IUCIUILINHBI.

- [Ipobnemnas nexyus. B otnuuue oT coiepkaHus MHQOPMAIMOHHOM JEKIUH, KOTOpOe

IpeJularaeTcsl MpenojaBaTeieM B BHJIE W3BECTHOTO, MOJIEKAIIETO JIHIIb 3alIOMUHAHHIO
MaTepuaia, Ha TNpoOJEeMHOM JEeKUMM HOBOE 3HAHUE BBOJAUTCA KaK HEU3BECTHOE  JUIS
oOyuaromuxcs. [IpoGnemHast JeKuus HaYMHAETCS C BONPOCOB, C MOCTAHOBKH MPOOJIEMBI,
KOTOPYIO B XOJ€ H3JIOKEHHs] MaTepuana HeoOXOOUMO peIuTh. JIeKuus CcTpouTcs TaKum
0o0pa3oMm, 4TO MO3HAHUSI 00YYaroIIerocss MPUOIIKAIOTCS K TOUCKOBOM, HCCIIEOBATEIBCKOM
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NEeSTENIbHOCTH. 3/1€Ch YUAaCTBYIOT MBbIIUIEHHE OOYyYalolerocsi U €ro JMYHOCTHOE OTHOUICHHE
K yCBaUBa€MOMY MaTepHaiy.

- IIpakmuueckue 3auamus — 3TO 3aHATHE, IPOBOAUMOE O] PYKOBOJCTBOM IpernojaBaTeis
B y4eOHOW ayIuTOpHM, HANpaBICHHOE Ha YIIyOJIeHHE HAyYHO-TEOPETHUECKUX 3HAHUM U
OBJIaJICHUE OMNpEACNCHHbIMA METOJaMHU CaMOCTOSATEIbHOW paboThl, KoTOpoe (opMupyeT
npaktuyeckue ymeHus. OmHoil u3 GopM NpPaKTUYECKUX 3aHATHI B BY3€ SIBIISETCS CEMUHAp.

- Cemunap-ucciredosanue. TexHOIOTUS TPOBEIEHUS TaKOTO CEMHHAapa MOMXKET ObITh
pa3iauyHOi, B 3aBUCHMOCTH OT TOrO, KakOW METOJ 3aJlo)keH B €ro OCHOBY. B pamkax
quctumuinael - «dusnonoruss ¥ OMOXUMHUS MHUKPOOPTaHM3MOB» IPOBOJUTCS ~ CEMUHAp C
NOJArOTOBKOM ¥ 3aciylIMBaHHEeM pedepaToB 10 aKTyaJbHBIM MpoOjieMaM TEOpuu |
MPAKTUKKA U TOCIEAYIOUUM HUX OOCYXKICHHUEM.

- Konnoxeuymsl — BUJl yd4eOHOTO 3aHATHS, IPOBOAUMOIO C LEIbIO MPOBEPKHU U OLIEHUBAHUS
3HaHUU yyamwmxcs. KoIJIOKBUYM MOXKET MPOBOAUTHCS B (QopMe HHAWBUIYATBHOU Oeceabl
IpenojaBaresisi co CTYAEHTOM WM KaK MaccoBblid ompoc. B xone rpymnmoBoro oOcCyXIeHHs
CTYJEHTBI y4yaTcsl BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS MO OMPEIEIIEHHOMY BOMPOCY, 3alUINATh
CBOE MHEHME, IPUMEHSS 3HAHUS, [TOJIyY€HHbIE Ha 3aHATUAX 10 NpeaAMeTy. B xoae KomtokBuyma
MOTYT Tak>Ke MpoBepsTcs pedeparsl, Ipyrue NUCbMEHHbIE paObOThI CTYIEHTOB.

B pamkax mnOpakTHYeCKUX 3aHATHH 10 JUCHMIUIMHE «DU3MOJIOTHA U OUOXUMUS
MUKPOOPTaHU3MOBY MPOBOJIUTCS TPH JTa0OPAaTOPHBIX pabOTHI (cM. 1. 4.3.1.).

- CamocTosiTenbHas paboTa cTyAeHTOB (cM. 1. 4.4).

- Jlucranmumonnele = oOpa3zoBarenbHble  TexHonoruu.  [lom  OUCTaHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTUSMHU MMOHUMAIOTCSI 00pa30BaTeIbHbIE TEXHOJIOTUH, PEaTU3yeMble
B OCHOBHOM C NMPUMEHEHHEM HMH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTell. [Ipu ocBoeHuun
TUCHUTUTHBL  «Du3nonorusi ¥ OMOXMMHS MHKPOOPTaHU3MOB» HCIIOJIB3YIOTCS  CIIEIYIOIINE
TEXHOJIOTUH:

=  KeiicoBasg TEXHOJNOTHS — opMa JTUCTAHIIMOHHOTO 0O0Y4YeHMsI, OCHOBaHHas
Ha TMPe0CTaBICHNN 00ydJarouMMces HHPOPMALMOHHBIX 00pa30oBaTeIbHBIX PECYPCOB
B BHUJE CHEUMATU3UPOBAHHBIX HAOOPOB Y4EOHO-METOAMYECKUX KOMILJIEKCOB C
MCIOJIb30BaHUEM PA3IMYHBIX BHIOB HOocUTENeH nHpopmalnu (KeicoB);

®  HMHTEPHET-TEXHOJIOTHs — COCO0 TMCTAaHIIMOHHON nepenaun HHpopMaIu,
OCHOBaHHBIM Ha MCIHOJB30BaHUU TIIOOANBHBIX M JIOKAIBHBIX KOMITBIOTEPHBIX CeTei
Ui o0ecrieyeHrs A0CTyna ol0ydaroumxcs K MHPOPMAIMOHHBIM 00pa30BaTelIbHBIM
pecypcam u Jisi OPMUPOBAHUSI COBOKYITHOCTH METOJNYECKUX, OPTaHU3AI[MOHHBIX,
TEXHUYECKUX U MPOrpaMMHBIX CpPEICTB pEaJu3aldyd W YIPaBICHUS Y4EOHBIM
IPOIIECCOM HE3aBHCUMO OT MeCTa HaxXOXAEHUs ero cyOobekToB. Mcmombiyercs
Oopasoarenbublii mopran UI'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPUAJIbI JISA TEKYHIETI'O KOHTPOJIS U
IMPOMEKYTOYHOM ATTECTAIIUN
Ouyenounvie mamepuanst 011 6X00H020 KOHMPONA
B xauectBe OLCHOYHBIX CPEACTB IJId BXOAHOI'O KOHTPOJIA OICHKU YPOBHSA 3HaHUH
CTYJIEHTOB HCIONB3YIOTCSI TECTBl C OTKPBITBIMU BOIpocaMu. Tecmwul — OTO HUCIBITAHUSA,
MO3BOJISIONINE 32 CPABHUTEIHHO KOPOTKHE IMPOMEKYTKH BPEMEHH OICHUTH CTENICHh KadyecTBa
JTOCTHIKEHUS KQXKIBIM CTYICHTOM IieJiel o0yueHusi. BxogHoe TecTupoBaHUE — 3TO COBOKYITHOCTD
CTAaHAAPTU3HUPOBAHHBIX METOJ0B U CPEACTB, OCYHICCTBIAIOIUX MOHUTOPUHI MPEEMCTBCHHOCTHU
3HAaHUA MEXAYy CTYNEeHSIMHU 00pa3oBaHMs. Takoill THUI TECTUPOBAHMS pa3peliacT JIBa BOMpPOCA:
BBISIBJICHUEC CTCIICHU BJIIAACHUSA 0a30BEIMU S3HaHUAMHU, YMCHUAMMU, HAaBBIKAMH, HeO6XO)II/IMI)IMI/I
JJIs1 Hadalia OGy‘-ICHI/ISI, H OMpCACIICHUC CTCIICHU BJIAACHHA HOBBIM MAaTCPHAJIOM [0 Hadalla €ro
U3YUYCHHSL.
TecThl 17151 BXOAHOT0 KOHTPOJISA (1€MOHCTPAIIMOHHBIE BADUAHTHI TECTOB)
1. B pe3ynbTrare criupToBOro OpokeHust 00pasyercs:
a) 38 monekyin AT®
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0) 2 monekynpl ATD

B) 4 MoneKkynbl ATD

r) 1 Mmonekyna ATD

2. @aza pocra MOMYJSIUA MHKPOOPTaHM3MOB, XapaKTEPU3YIOIIAACS MAKCUMAIIBHOM
CKOPOCTBIO JIEJIEHHSI KJIETOK:

a) mar-aza

0) (paza FKCIIOHESHITMATIBHOTO POCTa

B) cTalioHapHas (asa

r) aza oTMUpaHUS

3. KoHeuHbli ak1ienTop 31€KTPOHOB IIPU HUTPATHOM JIbIXaHUH:

a) O,

0) HUTpar

B) cyib(ar

r) bymapar
Ouenounvie mamepuanvl mMeKyuiec0 KOHMPONA POPpMUpPyOmcsa 6 COOmMEemcmeuu ¢

JIHA ynugepcumema

B pamkax aucuunnuasl «Dusnonorus U OMOXUMHS MHUKPOOPTaHU3MOBY» HCIIONb3YIOTCS
cienyronme HOopMbl TEKYIIIET0 KOHTPOJIS:

- KOJUIOKBHYM;

- TECTUPOBAHHUE;

- pedepar;

- TOKJIaJ;

- KOHTPOJIb CAMOCTOSTEIbHOU PabOTHI.

@DOoH/I OLICHOYHBIX CPEJICTB BKIIOYALT:

- (DOHJT TECTOBBIX 3aJaHUN IO AUCIUILIIMHE;

- 3a]1a4W;

- CUTyallMOHHbIE 33/1a4H;

- TCMAaTHKa U MaTCPUAJIbL 3aﬂaHHfI;

- TEMaTUKa ¥ BOIIPOCHI K KOJUIOKBUYMaM;

- IepevYeHb TeM pedepaToB/I0KIAIOB;

- BOMPOCHI 1 camocTosTenbHoro uzydenus (CPC);

- BOIIPOCHI U OMJIETHI [T SK3aMEHa;

- KpUTEPHUH OLICHKU 3HAHUH CTYJEHTOB.

TecTbI A/ TEKYLIEro KOHTPOJIA (IeMOHCTPAIIMOHHbIE BAPHAHTHI TECTOB)

1. IIpu kakux MexaHU3Max TPAHCIOpPTa BELIECTBO MOCTYHAeT B OaKTepUalbHYIO
KJIETKY IPOTHUB IpaJueHTa KOHIIEHTPAIUU U C 3aTPaToi SHEPruu:

a) aKTUBHBIM TPaHCTIOPT

0) obneruenHast UG Py3us

B) npoctas AuPpPy3ust

I') TPAHCIIOKAIMSI PaIuKaIoB

2. Kakue u3 mepeuncleHHbIX CBOMCTB OakTepuil HEOOXOIMMO YUUTHIBaTh IpU
KYJIbTUBUPOBAHUHN?

a) TUTI JIBIXaHUS

0) nuTarenbHbIE TOTPEOHOCTH

B) TEMIIEPaTypHbII PEKUM

r) hopMy OaKTEepUATTbHBIX KIIETOK

3. HenpepbIBHOE pa3MHOMKEHUE KYJITYpPhI B YCIOBHSAX XEMOCTaTa 00ECIIEYMBACTCS BCEMU
(akTopamu, Kpome:

a) koppekuus pH cpenpr

0) moaua CBeXei MUTaTebHON CPEIb

B) 0TOOp OHOMACChI



T') JOMOJTHUTEILHOE BHECEHHUE TIOCEBHOTO MaTeprasa
4. Tlpu romModepMEHTaTHBHOM MOJIOYHOKHCIIOM OpOXKEHUH KaTabOoIM3M TIIFOKO3BI

IMPONCXOAUNT:

a) 10 OKUCIIUTENBHOMY TTeHT030(oc(haTHOMY ITyTH

0) IO TJIMKOJIMTHYECKOMY TTyTH

B) 1O ITyTH DHTHEpa-/lynoposa

5. KimoueBoit ¢depment dpykrozomudocharHoro mytd 'y roModepMeHTaTHBHBIX
MOJIOYHOKHUCITBIX OaKTEepUit:

a) MaJIaTJeTuIpOreHasa

0) KpoTOHa3a

B) nieHTo30(hochokeTonaza

T) aib/10J1a3a

I[IpumMepbl CUTYalIMOHHBIX 3a1a4:
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1. Kakyro 3JeKTHBHYIO Cpeay HEOOXOJIUMO UCIOJIb30BaTh, U KaKHE CEIICKTUBHBIC (PU3UKO-
XUMHYCCKHE YCIOBHS KYJIBTHBUPOBAHHUS CO3/aTh,
yIJIEBOOPOAOKHUCIsIONIMe OakTepuu p. Pseudomonas?

2. Kakue ycioBHsI KyJIbTUBUPOBaHHs HYXHO MMOJJCPKHBATH MPH CIUPTOBOM OpPOKECHUH
JPOKOKEH, 9TOOBI MOTYYUTh TIIMIEPUH, KaK MIPOAYKT OpOKECHMUs?

IIpumepsbI 32124 10 KHHETHKE POCTAa MUKPOOPTaHU3MOB:
B mporiecce mepuompueckoro KyapTuBupoBaHus E. COli mosydeHsl cremyroime JIaHHbIC:
MCXOJTHOE KOJIMYECTBO KJIETOK B CPEJIe COCTABILUIO 6,8 - 10° KOE/™mi, wepe3 129 — 17,2 - 10" KOE/m.
OrnpesienuTh: BpeMs reHepaiiii () ¥ YIeIbHYK CKOPOCTh pocTa (i).
C 1enbl0 ONpenerieHHs KUHETUKU pa3sMHOKeHHsi momyssiimu E. coli m3ywamn poct u
Pa3MHOKEHUE TIPH PA3IMYHBIX KOHIICHTPAIMAX JIMMUTHPYOIIEro cyoctpara — mmmiepuHa. Kietku
BBIpAIMBAIA TPH ONTHMAIBHBIX YCJAOBUSIX W UYepe3 KaKIble Moidaca H3MEPSUId  OINTHYECKYIO

IUIOTHOCTD KYJIBTYPBI. HOJ'IyLIeHHBIC JAaHHBIC ITPCICTABJICHLI B Ta6J'II/ILIeZ

9TOOBI  BBIJCIUTH adPOOHBIC

Bpems, | Onmuueckasn nnomuocms kynemypwi Ex npu paziuunou
wac KoHyenmpayuu cybcmpama
S0 wmr/n | 100 mr/a {200 mr/n | 400 mr/n | 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 — pimax 1 K.

arwnE

Tembl pedepaToB

Merta6oau3m Escherichia coli.
Merabonu3sm Vibrio cholerae.
Mertaboau3m Pseudomonas aeruginosa.
Merabomu3m Streptococcus pyogenes.
Mertaboausm Clostridium pasteurianum.
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6. Mera6omu3m Clostridium tetani.

7. Metaboauszm Mycoplasma hominis.

8. Meraboausm Staphylococcus aureus.

9. Merabonm3m Yersinia pestis.

10. Mera6oausm Bacillus thuringiensis.

11. Meraboausm Bacillus anthracis.

12. Metaboau3m Acetobacter aceti.

13. Mera6oau3m Rhizobium trifolii.

14. Merabonusm Streptomyces griseus.

15. Mera6onusm Lactobacillus delbrueckii ssp. bulgaricus.
16. Meta6oau3m Chromatium okenii.

17. Metabomnusm Leptospirillum ferrooxidans.
18. Mera6ommsm Methanopyrus kandleri.

19. Metab6ommsm Pyrolobus fumarii.

20. Mera6ommusm Ferroplasma acidiphilum.

Bonpocs! 1J1s1 IOATOTOBKYU K KOJUIOKBHYMaM
Tema 1.1 «Monexkynaprasa op2anu3ayus u cOCMag MUKpPOOHbIX K1emoK»
DJeMeHTapHbIA COCTaB MUKPOOHBIX KJIETOK.
MakpoMoeKyJibl, BXOJISAILIUE B COCTaB MUKPOOHON KIIETKH.
Hu3koMoneKyssipHble OPraHNYECKUE BEIIECTBA U HEOPTAHUYECKUE COSAUHEHHUS.
Tema 1.2 «Mexanusmvl mpancnopma 6euiecme y MUKpOOpeaHu3mos»

TpaHCIIOPTHBIE CUCTEMBI TPOKAPUOT.
[TaccuBHas nuddysms.
Ob6neryennas nupdysus.
[TepeHoc caxapoB, CONPSKEHHBIH C XUMHUYECKON MOIU(pUKaIUEed MOJIEKYII.
AKTHBHBII TPAaHCIIOPT.
YHUnopt, CUMIOpPT, aHTUIIOPT.

Tema 2.1 «Pocm knemok. Knemounwtit yukin»
[ToHATHS «POCT KJIIETOK MUKPOOPTaHU3MOBY» U «POCT MOMYJISIINI MUKPOOPTaHU3MOB.
Crioco0ObI pa3MHOXKEHHSI TPOKAPUOTHBIX OPIaHU3MOB.
BereraTuBHBIN KIIETOYHBIN UK Y TPOKAPHUOT.
BnusiHue ycnosuii pocta Ha BpeMs Hadaja U MPOJOJKUTEIBHOCTD KJIIETOYHOIO IIMKIIA.

Tema 2.2 «Ilompednocmu Mukpoopeanu3mos 6 NUMAmMenbHbIX 6eUIeCHI8aAX)
Hcrounuku yriaepoza.
Hcrounnky asora.
[TorpebHOCTH B ICTOYHHKAX cepbl U Pochopa.
Heo0xoaumMocTh HOHOB METAIIIOB.
[TorpeGHOCTH B (pakTOopax pocta. [IpoToTpods! 1 ayKCOTPODHI.
Tema 2.3 «Tunvl numanus MUKpoopzanu3moe)

®ototpodsl U XeMoTpodsl. JINTOTPOdEI U OpraHoTPOdbl. ABTOTPO]HI U reTEPOTPOPHI.
PaznooOpa3ue TUIOB MUTaHUS U CIIOCOOOB CYILIECTBOBAHUS IIPOKAPHOT.
SIBnenue MUKCOTpo(UU y IPOKApUOT.

Tema 2.5 «Ilapamempor Mukpoonozo pocmay
COGanaHcHpOBaHHBIN POCT.
OKCIOHEHIMAIBHBIM POCT MUKPOOPTAHU3MOB.
Bpewmst renepanuu KiaeTok. Y aenpHas CKOpocTh pocTa. Beixon Onomaccsi.

Tema 2.8 «Henpepwvienoe Kyibmueuposanue»

[TonsiTve «HETpEPBIBHAS KYJIbTYPay.
YCeTpoicTBO M MPUHITUTT PAOOTHI XeMOCTaTa.
Poct B xemocrate. Ckopocth npoTtoka. CkopocTh pa3BeneHHs. CKOpOCTb BBIMBIBAHUS.
CKOpOCTh IPUPOCTA. Y CTAHOBJICHHE MOCTOSIHHON MJIOTHOCTH MUKPOOPTaHU3MOB.
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3aBUCHUMOCTh YIEIBHOW CKOPOCTH pOCTa OT KOHIEHTPAalUUU JUMHUTHPYIOIIETO pOCT
cyoctpara. KpuBas Haceienus. YpaBaenue MoHo.

3HaueHUEe MeEeTo/a HEMNpPEepbhIBHOTO KYyJIbTUBUPOBAHUS Ui U3y4eHUsS (U3HOIOTHH
MHUKPOOPTaHU3MOB.

Hcnonp30BaHre HEMPEPHIBHOTO KYJIbTUBUPOBAHUS B IPOMBIIUIEHHOCTH.

Poct MukpoopranusMoB B TypOHI0CTaTE.

Tema 3.1 «Obwan xapakmepucmuxka Memadoausma MUKpoopZanu3mos)
OnpeneneHue TMOHATUH  «IHEPreTUYECKUA  MeTabOMM3M» M «KOHCTPYKTHUBHBIN
MeTaboIU3M».

AT® — yHuBepcaibHbIll IEPEHOCUUK 3HEPrUM B KieTke. [lytu cunreza AT® B kierTke.
CybcTpatHoe dhochopunupoBanue. MemOpaHHOE dhochoprmmmpoBanue:
dorodoochopunrpoBanue, okuciIuTenbHOE hochopuIrpoBaHue.
DNEKTPOHTPAHCIIOPTHAS LENb U €€ KOMIIOHEHTHI.
Tema 3.2 «Mukpoonvie hepmenmor)
Knaccudukanus u HoMeHKIaTypa pepMeHTOB.
DK30- 1 PHI0PEPMEHTHI OaKTepHil.
MeTo/b1 BhIsIBICHHS (JEPMEHTOB MUKPOOPTaHU3MOB.
Tema 3.3 «Cunmes MUKpOOP2AHUZMAMU OCHOBHBIX K/1EMOYHBIX KOMNOHEHN06)
buocunHTe3 yrieBoaos.
buocuHTe3 MU I0B.
buocuHTEe3 aMHHOKHCIIOT.
buocuHTe3 MOHOHYKJIEOTUIOB.
buocunTes nentuaorivkana.
Tema 3.4 «Bmopuunwtit memabdonuzmy»
[TonsitTue «BTOpHUYHBIE METAOOIUTHDY.
CuHTe3 aHTUOMOTUKOB.
TokcrnHo000Opa3oBaHue. DK30TOKCUHBI U SHJIOTOKCHHBI OaKTepUil.
MUKOTOKCHHBI, aIKaJIOUIbI.
Tema 3.5 «Ilymu pukcayuu yenekucnozo 2aza y MuKpoopzaHu3moe»
[ukn KanbBuHa-bencona-baccama.
[Tukn ApHoHa.
Henuknuueckuit anetmn-KoA-nyts ¢uxcanuu CO; y aBTOTpOQHBIX METAaHOTEHOB U
alleTOreHHBIX OaKTepuil.
Tema 3.6 «/Juazompoghusr»
[Tonsitne «niuazorpodusy». Ponp nponecca a3oTduKcayy B pupoe.
['pynmel  a3oTdukcHupyromux NpokapuoToB. CHMOMOHTHI 0000BBIX M HE O0OOBBIX
pacTeHUN.
CumOuno3b1, 00pa3zyemble a30TPUKCUPYIOITUMH [IMAHOOAKTEPUSIMHU.
CB0OOHOXKMBYIIIUE U ACCOITUATUBHBIE a30T(PUKCATOPHI.
XapakTeprucTika Ki1y0eHbKOBbIX OakTepuii p. Rhizobium.
MexaHu3M yCTaHOBJICHHUS CUMOMO03a MEX]ly KIIyOeHbKOBBIMU OaKTepUsIMH M PACTEHUEM-
XO3SIHHOM.
Mexanu3M 00pa3oBaHus KIIyOSHBKOB y 0000BBIX NpU B3auMoeiicTBuu ¢ Rhizobium.
buoxumus azotdukcarmu (Ha mpumepe p. Rhizobium).
Tema 3.7 «bposcenusny
['omoepMeHTaTHBHOE MOJIOUHOKHCIIOE OpOXKEHHE.
CrniuproBoe OpoxeHue.
[TponoHOBOKHCIIOE OpOKEHUE.
MacnstHoK#cIIoe OpoKEeHHE.
['erepodepMeHTaTHBHOE MOJIOYHOKHCIIOE OPOKEHHUE.
Bpoxenue, ocymectisiemoe Oupua00aKTepUsIMH.
ITyte DHTHEpa-/lynoposa.
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Tema 3.8 «Anoxcuzennwtii homocunmes»
Onpenenenne NOHATHS « AHOKCUTEHHBINA (POTOCHHTE3.
bakTepropoaoncuHoOBBIN (HOTOCHHTE3 TAIO0AKTEPHH.
AHOKCHUTeHHBIH (DOTOCHUHTE3 MyPIYPHBIX U 3€JICHBIX OaKTEpUil.
Tema 3.9 «A3poonoe ovixanue»
Onpenenenne NOHATHS «A3POOHOE IbIXaHHEY.
[{ukn TpukapOOHOBBIX KUCIIOT.
Opranuzanus a3 poOHBIX JbIXaTEIbHBIX HEMel y IPOKaPHUOT.
OYHKIIMOHUPOBAHUE AbIXaTEIbHON LIEIH.
Henosabie okucnaeHus.
AspoOHBIE XeMOOPTaHOTeTEPOTPOPHBIC OaKTEPHUH.
OcobeHHocTH (PyHKIIMOHUPOBAHUS JIBIXATEIbHBIX HEMeH XeMOTUTOTPOPHBIX OaKTEPHIA.
XeMOIUTOaBTOTPOGHBIEC OAKTEPHH.
Tema 3.10 «Anapoonoe ovixanue»
Omnpenenenue NOHATHS «AHA3POOHOE JTBIXaHUE.
JIOHOpBI M aKUENTOPHI AJIEKTPOHOB, HCIIOJIB3YEMbIE Pa3HBIMH MHUKPOOPTaHW3MAaMH IPH
aHa’pOOHOM JIBIXaHUU.
AHas’poOHBIE TbIXaTEeIbHBIE MIETIH.
Hutpartnoe neixanue. [lenutpudunupyroiue 6akTepuu, UX poib B IPUPOJIE.
CynbaTHOoe W cepHOE IbIXaHHE. XapaKTePUCTHKA CylIb(ar- U CepypeaylupyrOIuX
OakTepuil u apxenu.
KapOonatHoe gpixanme. XapaKTepUCTHKA METAHOTEHHBIX  apxe. MexaHusm
MeTaHOTeHe3a.
«Kenesnoe» npixanue. Xenezopeaynupyromume OakTepuu.
AHHaMOKC. AHHaMOKC-TIJTAHKOMMIIETHI.
@dymapaTHOE JAbIXaHUE.

Ouenounvie mamepuavl 0714 NPOMEIHCYMOUHOU ammecmayuu é hopme IK3ameHa.
@dopma MPOMEKYTOUHOM arTecTanuu — 3Ik3ameH. OLEHOYHBIE CPEACTBAa ITOrO THIA

JIOJDKHBI BBISIBIISITH CTENEHb OCBOCHHUS TEOPETUYECKMX 3HAaHUM Kak 0a3y ans (opMHpOBaHHUs
KOMIIETEHIIMH, YMEHMsI MX MNPUMEHSTh B CHUTYalUsX, MOAEIUPYIOUIMX MpOo(eccrOHAIbHYIO
JeSITebHOCTb, a TaKXKe C(POPMUPOBAHHOCTH 3asiBIEHHBIX B 1. 3 komneteHuuit: [1K-1, TTK-3.

=

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY
XUMHYECKUN COCTaB MUKPOOHBIX KJIETOK.
Tpancnopthele cucteMbl npokapuoT. IlaccuBnas auddysus. OGneruenHas auddysus.
[TepeHoc caxapoB, COMPSDKEHHBIH C XUMHUYECKOW Monudukanueld MOJIeKysl. AKTUBHBIN
TPaHCIOPT. Y HUIIOPT, CUMIIOPT, AHTUIIOPT.
[ToHATHS «POCT KJIETOK MHKPOOPTaHU3MOBY» U «POCT TMOMYJSLUUNA MUKPOOPTaHHU3MOBY.
BereraruBHBINM KIETOYHBINM LUK Y IPOKAPUOT.
[ToTpeOHOCTH MHKPOOPraHU3MOB B NHUTATEIbHBIX BellecTBax. McTouHuku yriaepona.
Hcrounuku azora. [lorpebHOCTH B HCTOUHMKAX cephl U Pochopa. HeobxonumocTs HOHOB
metaisoB. [lorpe6HocTH B hakTopax pocta. [IpoToTpods! u aykcoTpods!.
Tunbl nuTaHus MuKpoopranuzMoB. Pororpodsr u  xemorpodsl. Jlutorpodsr u
opranoTpodbl. ABTOTPO(BI U FeTEPOTPOPHI.
Pa3HooOpazue THMOB NHTAaHUS M CIIOCOOOB CYIIECTBOBAHUS MPOKApUOT. SIBIeHHE
MHUKCOTpO(GUHU Y IPOKAPHUOT.
[TpyHIMIIBI METOJIOB BBIAEIEHUS KYJIbTYP MHUKPOOPTaHM3MOB M3 NPHUPOAHBIX M APYTUX
cpen obutanus. [lpunnun snextuBHoctn C. H. BuHOrpamckoro. DNEKTHBHBIC CPEIbI.
CenexkTuBHble (PHU3UKO-XMMUYECKHE YCIOBHS KyJIbTHBHpPOBaHUsA. HakomurenbHble u
YHUCTBIE KYJIBTYPbl MUKPOOPTaHU3MOB.
[TapameTpsl MUKPOOHOTO pocTa
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OKCHOHEHIMAIBHBI POCT MMKPOOpPraHM3MOB. BpeMs reHepanum KIETOK. Y JenbHas
CKOpOCTh pocTa. Brixo Gnomaccsl.

MeTtoapl omnpeneneHus KOJUYECTBAa KIETOK MHUKPOOPTraHM3MOB M MHUKPOOHOM Macchl.
[IpsiMble M KOCBEHHBIE METOAbl ONpPENEICHUs KOJuYecTBa KieTok. OmnpeneneHue
O6romMaccel B3BemmBanueM. OnpeeneHue cojep:kanus MUKpoOHoro Oenka. OmnpeneneHue
collep)kaHusl a3oTa u yriaepoaa. OmnpeneneHue NpupocTa OMOMAcChl MO0 METab0INUYEeCKUM
napaMmerpam.

Poct MukpoopraHmsMoB B INEepHOIHYECKOM KyibType. Ilapamerpel KpuBoi pocra:
yZieJIbHasi CKOPOCTh POCTA, BBIXOJl OMOMACCHI.

Huayxcus.

HenpepsiBHOE KyJIbTHBUPOBaHUE. POCT MHKpOOpPraHuM3MOB B Xe€MOcCTaTe. 3aBUCHMOCTh
yIEIbHOW CKOPOCTH POCTa OT KOHIIEHTPALMU JIMMUTHUPYIOIIET0 pocT cydcrpara. Kpuas
HaCBILIEHUs. Y paBHeHUE MOHO.

3HaueHUE METO/JAa HEMPEepPhIBHOTO KYJIbTHUBHUPOBAHUS s U3y4eHHs (PU3UOIOTHUU
MUKpPOOPTraHU3MOB, OTHOIIEHUH  «KOHKYpEHIMS — COCYIIECTBOBaHUE» U  T.1.
Hcnonp30BaHne HENPEPHIBHOTO KYJIbTUBUPOBAHUS B IPOMBIIIJIEHHOCTH.

PocT MukpoopranusmMoB B TypOugocrare.

Brusiaue usnko-xumMudeckux (GakTopoB Ha pocT MUKpoopranu3MoB (pH, tremmnepatypa,
KHUCITIOPO/I, BOJIHASI aKTUBHOCTb, CBET).

KynbrusupoBanue xeMoTpoHbIX U HOTOTPODHBIX OaKTEpU.

OO61mas xapakTepucTHKa METab0Iu3Ma MUKPOOPTaHU3MOB.

MuxkpoOHble (hepMEHTHI.

brocunTes munuaos.

Bbrnocunres nentugorivkana.

Bropuunbie MeTabonuThl. CUHTE3 aHTUOMOTHUKOB.

[uxn KansBuna-bencona-baccama (BoccTraHOBUTENBHBIN TTEHTO030(OChATHBIN IHKIT).
[{ukn ApHoHa (BOCCTaHOBUTENbHBIN IIUKI TPUKAPOOHOBBIX KHCIIOT).

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

Juazorpodus. Duxcanus MOJIEKYJISIPHOTO azoTa CUMOMOTHYECKIUMHU u
CBOOOTHOKHUBYIIMMHU OaKkTepusiMU. buoxumus nporiecca a30TUKCAIIH.
['omodepMeHTaTHBHOE MOJIOUYHOKHCIIOE OpokeHue. buoxmmus mporecca. Bo3Oynurenu
OpOXKEHUS.

CnuproBoe 6poxkeHue. buoxumus nporecca. BozOyaurenu 6pokeHus.
[IponmonoBokwuciioe 6pokeHue. buoxumus mporecca. Bo3oyaurenu OposkeHus.
MacnsiHokucnoe OpoxeHue. PU3HMOIOTMUYECKHE TpyMNIbl KiocTpuaueB. COpaxkuBaHUe
yrineBofoB. Ilyrm  cOpakuBaHMe  aMHMHOKUCIOT  KiocTpuausmu. COpaxkuBaHue
TETEPOLMKIMYECKUX a30TCOAEPIKALUX COEAUHEHN.

['eTepodepmMeHTaTUBHOE MOJOYHOKHCIOE OpoxeHue. buoxumus npouecca. Bo3doyaurenu
OpOXKEHUS.

[Tyt OurtHepa-ynopoBa. COpaxuBaemble cyocTpaThl. DOYHKIMOHHpPOBaHHE MYTH
DHTHepa-/lyopoBa y aHa3pOOHBIX U adpOOHBIX OaKTEpHi.

bakTepropomoncuHoBbIN (HOTOCHHTE3 TAIO0AKTEPHI.
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AHOKCUT€HHBIH ()OTOCHHTE3 MYPIyPHBIX U 3€JI€HBIX OAKTEPHI.

AspobHoe npixanue. L{ukin TpukapOOHOBBIX KHCIIOT.

Tunel opranusanuy a’poOHBIX ABIXATENbHBIX LeTel y MpokapuoT. DyHKIMOHUPOBAHUE
JbIXaTeIbHONM LENMH; MEXAHU3MBI, OOECHeYMBAIONIHe O0pa30BaHHE IIPOTOHIBHXKYIICH
CHJIBL.

. A3poOHbIe XeMOOpraHoreTepoTpoHbIe HAaKTEPHH.
. Adpobuble  xemomutoTpodHble  Oaktepun.  OcobeHHOCTH — (QYHKIMOHHPOBAHHU

JIBIXATEJIbHBIX IIeTIel XeMOJIUTOTPO(HBIX OaKTepuil.

JIOHOpBI U aKIENnTOphl 3JEKTPOHOB, MCHOIb3yeMble Pa3HBIMA MUKPOOpPraHH3MaMu IIpu
aHa’pOOHOM JbIXaHUU. AHAIPOOHBIE IbIXaTeIbHbIE IIEH.

Tunel aHa’poOHOro MBIXaHHS y IIPOKAPHOT: «KEJIEe3HOE», HUTPATHOE, CyJb(paTHOE,
cepHoe, kapboHaTHOe, pymapaTHOE.

Pazpaboruux:

//’Z,L zz2zef noreHt O. @. Barunna
(Tmoamuck)

[Iporpamma cocraBnena B coorBercTBuH ¢ TpeboBanusiMu @I'OC BO 1o HampaBieHHIO

06.03.01 «buonorus» npoduo NOAroTOBKH « MUKPOOHOIOTHS.

IIporpamMma paccMoTpeHa Ha 3aceiaHiu Kadeapbl MUKPOOUOTIOTHH
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