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[Tpu pazpaboTke paboueit mporpaMMbl y4eOHOM JUCHUIUIMHEL B OCHOBY IMOJIOKEHBI:

1. ®I'OC BO — 0OakanaBpuaT 1o HampasieHuto nmoarotoBku 19.03.02 ITpoaykTsel mutaHus u3
PACTUTENBHOIO CBIPbsl, YTBEPKAEHHBIM IpUKa3oM MuHucrtepcrBa oOpa3oBaHus u Hayku Poc-
cuiickoil ®denepannn ot «17» aBrycra 2020 r. Ilpukaz Ne 1041.

2. YueOHbIii TIaH MO0 NpOMII0 MOATOTOBKU «TEeXHOJIOTHsS MPOAYKTOB OOIIECTBEHHOTO MUTAa-
HUs» (Toa Havana moaroToBku 2025) oqobpeH YueHbIM coBeTOM A30BO-UEepHOMOPCKOTO MHIKE-
HepHoro uHcturyra ®I'bOY BO Jlonckoit 'AY.

ITpotokon Ne 6 ot «19 » deBpans 2025 .

Pabouas nporpamma yueOHON AUCUUIUIMHBI « MUKpOOHOIOTH» 0J00peHa Ha 3aceqanuu Kade-
PBI «ATPOHOMHS M CENEKIHSI CETbCKOX03IHCTBEHHBIX KYIBTYP).
[Tpotokon Ne 7 ot «25» mapta 2025 1.

3aBenyronuii kKageapoi K.c.-X.H., JIOIICHT B.b. XpoHok

Pabouas mporpamMma yueOHON TUCIMILIMHBI « MUKpPOOHOJIOTHS» PEKOMEHA0BaHA K MCIIOJIb30Ba-
HUIO Ha 3aCeJaHUM METOAMYECKOM KOMHUCCUM IO HampasieHuto noarotoBku 19.03.02 «IIponyk-
ThI MTUTAHUS U3 PACTUTEIHHOTO CHIPhs» MHKEHEPHO-TEXHOIOTUUECKOro (PaKyIbTeTa

[Tpotokon Ne 4 ot « 28 » mapra 2025T.

[Ipencenarenb METOIUUECKON KOMUCCUU A H. I'mobun
Pa3zpaboruuk:
K.C.-X.H., JOIICHT N.C. TarpbaH4ueHko
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BBOJHASA YACTD

1.1 Ilesin ocBOeHUs Y4eOHOM M CHUIIITHHBI

LlenssMu ocBOEHUS Y4eOHOU AUCHUTUTUHBI «MHUKPOOHOIOTHS» SBIISIOTCS

* (hopMupoBaHue npeCcTaBICHUN, 3HAHUN M HABBIKOB O CUCTEMAaTHKE, METa0OIM3ME U B3aUMO-
JIEHCTBUM MUKPOOPTaHU3MOB,;

* IpuoOpeTeHUe HABBIKOB IIPU M3YyYEHUHU OCHOBHBIX METOJIOB OIpPEJENICHHUs] BUJOBOM MpHUHA-
JIEKHOCTH U YUCIICHHOCTH MUKPOOPTaHU3MOB;

*(opMHpOBaHuE MpeACTaBIEHUIN 0 croco0ax yrnpaBlIeHUs MUKPOOHBIM COOOIECTBOM B pacTH-
TEJIbHOM CBIPbE U ITUIIEBBIX IPOAYKTAX U3 HETO.

1.2. MecTo yueOHO# JUCHUILINHBI B cTpyKType OITOIT
Yyebnas quctuminHa b1.0.23 «MukpoOUOIOTHs» OTHOCUTCS TUCIUIUIMHAM 0a30BOW YaCTH.

Jis u3ydeHus: NaHHOW y4eOHOH IUCHMIUIMHBI HEOOXOMMMBI CIEIYIONIUE 3HAHUS, YMEHUS H
HaBBIKH, (POPMHUPYEMBbIC IPEAMIECTBYIOMIUMHU AUCIUTUITHHAMU:

«Opranuyeckasi XuMHsI»

3Hamy: OCHOBHBIE KJIACChl OPTaHUYECKUX COCTMHEHHUI U UX CBOMCTBA;

Ymems: ucnonp30BaTh 3HAHUS IO OPTAHMYECKOM XMMHUHU MPHU TTOCTAHOBKE 33724 U MPOBEICHUN
MUKPOOHOJIIOTUYECKUX UCCIIEIOBAHUN MTOYBBI U PACTEHUM;

Brademwv nasvikamu’ poBeneHus 1a00paTOPHBIX MUCCIIEAOBAHHMA MO OI[EHKE OPraHUYECKHX CO-
€MHEHUI B MTOYBE U PACTEHUSX;

«buoxumus»

3namb: OCHOBHBIE TPYIIIIBI COEAMHEHNUN KUBOW KJIETKU U UX CBOMCTBA;

Ymemow: ucnonp3oBaTh 3HaHUS IO OMOXUMHHU TP [TOCTAHOBKE 3aa4 U MPOBEIEHUH MUKPOOHO-
JIOTUYECKHUX MCCIIEN0BAHUM NPOAYKTOB IMTAHUS U PACTCHUN;

Bnademwv nagvixamu: MpoBeAEHUS 1a00OPATOPHBIX MCCIEIOBAaHUNA MO OLIEHKE OCHOBHBIX COEIU-
HEHUM KUBOM KJIETKH B MPOAYKTAX MMUTAHUS U PACTCHUSX;

[lepeuens nocaenyOMMX y4eOHBIX TUCHUIUIMH, JJIs KOTOPHIX HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (JOPMHUPYEMBbIE JAHHOW yueOHOM TUCIUIUIMHOMN:
- [IumeBas XxuMus 1 NUIIEBass MUKPOOUOJIOTHSL.



1.3. IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS 110 JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

N3y4yenne naHHOM yueOHOW AMCIUIIMHBI HAPaBICHO HAa (POPMUPOBAHKE y 00OYUJArOIIUXCS
CIIEAYIONINX 00IIenpodecCHOHAIbHBIX KOMIIETCHIINH HEOOXOANMBIX JUIS PEIICHHs 3a/ad IMpo-
(deccrnoHaNbHON JESATETHPHOCTH M O0ECIICYMBAIONINE AOCTIDKEHHE TUIAHUPYEMBIX PE3YyJIbTaTOB
0CBOEHUs1 00pa30BaTEIbLHON POTrPaMMBbl.

Kon [Tnanupyemble pe3ynbTaThl 00yYeHHUsI
koM- | CopmepkaHue KOM- Ko u HaumeHoBaHme
dopmupyemble 3HAHHS, YMEHUS U
NIeTCH- HEeTeHINH WHIUKATOPA JTOCTHKCHHUS
HaBBIKU
UK KOMTICTCHIINH
OIIK- | Cmocoben mpume- | OIIK-2.3 Cniocoben 3HaTh. CTPOCHHE U KJIACCU(PUKAIIIIO
2 HSTh OCHOBHBIC MPUMEHSTh METOJIbI HC- | MHUKPOCKOITMYECKHX KHUBBIX CY-
3aKOHBI U METOJII | CJICIOBAHUH €CTECTBEH- | IIECTB, X MUTAHUE, PA3MHOKCHUE,
WCCJICIOBAHHIA HBIX HAYK JUIS PEIICHUS | B3aUMOJICHCTBHUE, y9acTHE B IIPOIIEC-
€CTECTBEHHBIX 3aja4d B 00sacTH o0ecre- | caX MPOU3BOJICTBA MMPOAYKTOB ITHTA-

HAayK U1 pCIICHUA | YCHHUA TCXHOJIOIMYCCKOro | HU.

3aJa4 HpO(i)CCCI/IO— mpouecca IMpou3BOJACTBA VYMeTh: UCTIOJIb30BaTh MI/IKpO6I/IOJ'IO-
HaJIbHOM JACATCIIb- MMPOAYKTOB IIUTAHUA ITMYCCKUEC TCXHOJIOTUH B IIPAKTHUKE
HOCTH MMPOU3BOACTBA IPOAYKTOB IUTAHUSA
N3 paCTUTCIBHOI'O ChIPbAL.

BrnaneTs: HaBbIKAMH MUKPOOHOJIOTH-
JeCKOU TEXHUKU U SKCIICPUMCHTA,
METOaMH KYJbTHBHUPOBAHUS MHK-
pPOOPraHM3MOB.




2. OCHOBHAS YACTbD

2.1. O6beM yueOHOH TUCUMILINHBI M BU/IBI Y4eOHOH padoThl

3aounas popma oOyueHust

Bup padorsi Bcero yacos CemecTtpbl
Neq

AyIMTOpHBIE 3aHATHS (BCEro) 12 12
B tom uncie:
Jlexumnm (JI) 6 6
JlaboparopHbie paboThI 6 6
CamocrositesbHas padora cryaenra (CPC) (Bcero) 92 92
B ToMm uncie
OdopmiieHre 0TYETOB 1O Ja0OPaTOPHBIM paboTam 20 20
ITonroroBka pedepara 10 10
CamocTosTenbHas TpopaboTKa yueOHOW U MeToAuye- 42 42
CKOU JIUTEPATYPBI
[TpopaboTka KOHCTICKTa JIEKIIUH 20 20
CPC B nepnoa npoMe;KyTOYHOM aTTeCTAMHU 4 4
Bun npomexyTouHoit 3auer (3) 3 3
aTTecTalu 3auer c oreHkoi (30) - -

Ox3ameH (I) - -
HUTOroO: 4acoB 108 108
OO0mas Tpy10eMKOCTh 3a4. eTHHHIL 3 3




2.2. Conep:xaHue y4eOHOM TN CHUIITHHBI

Ne
cemecTpa
Ouno
(3aouHo)

HaumenoBa-

HHe pa3jaeja

yueOHoI quc-
IUILTHHBI
(MoayJis)

Conep:xanue pasjeja B IMIAKTHYECKUX eTUHUIIAX

Konp! nn-
JTIUKaTOPOB
IOCTHXKE-
HHS KOM-
TNCTCHINH

3(4)

Moayas 1.
OCHOBBI MUK-
poOuosoruu.

1.1 Beenenue. Llens u mpenMeT W3y4eHNs AUCIATLIH-
HBL. Pa3BuTHe npencTaBiaeHuil 0 KU3HEACSITEIbHOCTH MUK-
POOpraHn3MoB. 3HaueHHEe MUKPOOPTaHU3MOB B IPUPOJIE,
CETLCKOM XO3SIMCTBE M MHIIEBON MPOMBINIJICHHOCTH. 3Ha-
YeHHUE MUKPOOHOJIOTHH 15l MPAKTHKH CETLCKOT0 XO03s5icTBa
U ceJeKkuuu pacteHnid. OCHOBHBIE Pa0OTBl POCCHICKUX
YYEHBIX MUKPOOHOIOTOB.

1.2. CucremaTnka MUKPOOPTraHU3MOB. Mopdomornde-
CKHe TUTIBI OakTepuil. YIIbTpacTpyKTypa OaKTepHaIbHOMI
kietku. Cucremaruka 6akTepuii: otaen racilicutes, oTaen
Firmicutes, otnen Tenericutes, ornen Mendosicutes. Poct
MHUKPOOPTaHU3MOB.

1.3. Mopdonorus MmukpoopranuzmoB. CTpoeHue KIeT-
KH, KJIIETOYHON CTEHKH, IIFICTH MUKPOOPTaHU3MOB. XUMHU-
YECKUM COCTaB KJIETKU U KJIETOUYHON CTEHKHU.

1.4. Crioco0bl pa3MHOXKECHHS MUKPOOPTaHU3MOB.
HacnenctBennsle pakTopbl MEKPOOPTaHU3MOB. MexaHun3-
MBI, BBI3BIBAIOIIME N3MEHEHNE TeHeTUIEeCKON HH(OpMaIny.
Myranuu. ['enerndyeckue pekomOuHaryu. [1na3muner 6ax-
TEepui.

1.5. Mertabonm3m Mukpoopranu3mos. [lonsTre o kara-
0omm3mMe u 6nocuHTe3e. @epMEHTH MUKPOOPTaHU3MOB (OK-
CUJIOpENYKTa3bl, TpaHchepasbl, TUAPOIA3HL, JTHa3bl, H30Me-
pasbl, aUra3bl). AKKyMYJISIES SHEPTHH B KIIETKaX MHKPO-
opraam3moB. OKHCIIeHNE 1 BOCCTAHOBJICHHE OPTaHUIECKIX
coenuHeHuit. bpoxenue.CriocoOs! muTanus. [loctyrieHue
MUTATEIFHBIX BEIECTB B KIIETKY MUKpoopranuiMa. [ lumre-
BbIE MIOTPEOHOCTH MUKPOOPTAaHU3MOB. THIIBI TUTAHUS.

1.6. OKOJIOTHsl MUKPOOPTraHu3MoB. Biinsnue ycioBuit
Cpelibl Ha )KU3HEIeATENIbHOCTh MUKPOOPTAaHM3MOB: BJIAXK-
HOCTb, TEMIIEPATypPa, KUCIOTHOCTh CPEJIbI, HATHIUE KUCIIO-
pola, TUAPOCTATUIECKOE JaBlIeHHE, XUMHIECKHUE (PaKTOPHI,
paguanus (M3IydeHue).

OIIK-2.3

Moayas 2.
Muxkpobuoo-
TSI IPUTOTOB-
JICHHS U Xpa-
HEHMS IHILLIE-
BBIX MPOJYK-
TOB W3 PacTu-
TEJBHOTO ChI-
phbsl.

2.1. buOTeXHOIOTMH Ha OCHOBE MCIIOJIb30BaHHUS MUKPOOP-
rann3MoB. lIpeBpalienue MUKpOOpPraHu3MaMH COeTUHEHUH
yriepoja, a3ora.

2.2. MukpoOHOIOTHS TPUTOTORIEHUS TPOIYKTOB ITUTA-
Hust. [Ipoueccsl, mpoucxosmiye B mpoecce MpUroToBie-
HUS 1 XpaHEHUsI MPOoAyKTOB nuTanus. KoncepBupoBanue
npoaykToB. Mcnosiap3oBaHNe IPOITyKTOB MUKPOOHOTO CHH-
Te€3a B IPUTOTOBJICHUU IPOJYKTOB MTUTAHUSI.

2.3. MukpoOHoI0Tys XpaHeHUs IPOLYyKTOB MUTaHUS U3
pacTUTEIBHOTO ChIphs. [Iporeccsl, mpoucxoasmue B Ipo-
1[ecce TPAHCIIOPTUPOBKH U XPAHEHHUS TPOJAYKTOB MATAHWSL.
OCHOBHBIE BHbI MUKPOOPTaHU3MOB, KOTOPBIE BIUSIOT Ha
Ka4yecTBO MPOAYKTOB MUTAHUS B mpouecce xpaneHus. Cro-
coOBI TPeIOTBPAIICHNS TTOPYX IPOAYKTOB MUTAHUS B TIPO-
LIECCE XPAHEHHUSL.

OIIK-2.3




2.2.1. Pa3esibl y4eOHOM QUCHHUILIHHBI, BUIbI Y4eOHOM 1eATeJTbHOCTH U ()OPMBbI KOHTPOJISI

3aounas popma oOyueHust

Buabl yueOHoii qesiTesib-

Ne HOCTH, BKJIIOYAS CAMO-
ce- HaumenoBaHue pa3jaeia CTOSITE/IbHYIO padoTy @opmbt Texye-
MeCT- | y4eOHOU TUCHMILTHHBI (MOTYJIA) CTYACHTOB 10 KOHTpO.IH
pa (B wacax) ycIeBaeMOCTH
J | JIP | CPC | Bcero
4 Moayab 1. OcHOBBI MUKpOOHONO- | 2 4 46 52 | YcrHslit onpoc,
TUH 3amuTa nabopa-
TOPHBIX paboT
Monayab 2. MUKpOOHOJIOTHS TIPH- 4 2 46 52 | YcrHbIi onpoc,
TOTOBJICHUS U XPAHEHUS IMHIIEBBIX 3amuTa jabopa-
MPOJYKTOB U3 PACTUTEIHHOTO ChI- TOPHBIX paboT
pBAL.
IIpomeskyTouHas arrecTaums 4 3auer
HUTOro: 6 6 92 108




2.2.2. JIabopaTopHbIii NPAKTHKYM

3aounas popma oOyueHnust

Ne HaunmeHnoBaHue pa3- Bce
ce- Ae1a yeonoi auc- HaumeHoBaHHe J1a00paTOPHBIX padoT ro
MecT- HMILIMHbI ya-
pa (MoyJist) COB
Moayab 1. OcuoBer | JIabopaTopHasi pa6ora Nel. Texnuka nabopatop- 2
MUKpPOOHOJIOTUU HOT0 3KCIIepUMeHTa B MUKkpoobuonoruu. Crepuinza-
1111 0OOBEKTOB U CPEe JUIs BBIpAIIMBAHUS MUKPOOD-
4 TaHU3MOB.
Jladoparopnasi padora Ne2. [Ipurorosnenue nura-
TenbHBIX cpel. CrocoObl moceBa MUKPOOPTaHU3MOB 2
Ha MUTATEIbHBIE CPE/Ibl: HA )KUJIKYIO U TBEPIYIO Cpe-
JIbI; IOBEPXHOCTHBIM U ITYOMHHBIM CIIOCOOAMHU.
MonayJs 2. Muxkpo- Jladboparopnasi padora Ne2. CanurapHo- 2
OUOJIOTHA IPUTOTOBJIE- | TUTUEHUYECKHUM KOHTPOJIb YCIOBUN IIPOM3BOJCTBA
HUS U XpaHEeHUsI MuILie-
BBIX MPOIYKTOB U3 pac-
TUTEJILHOTO ChIPBSL.
HUTOIO: 6

2.2.3. IlpakTuyeckune 3aHATHS

3aounas popma o0yueHus

(He npedycmompeHul)




2.3. CamocTosiTeIbHAs1 paboTa CTyeHTa

Bunsr CPC:
3aounas popma oOyueHust
e ce- HaHMSHOBaHI/Ie pasaena Beero
y4eOHOH TUCHHMILIMHBI (MO- Buaer CPC
MecTpa 4acoB
AyJIst)
Mopayasb 1. OCHOBBI MUKPO- [TpopaboTka KOHCIIEKTa JeKIuid, padora | 10
OnosIoTHH C y4eOHUKOM
Odopmiienne otueta 1o 1aboparopusim | 10
paboTam
CamocrosiTenpHas npopadoTka yueOHou | 26
4 U METOJIMYECKOH JIUTepaTypsl
Monayasb 2. Mukpo6uonoruss | [IpopaboTka koHcnekTa Jekuuii, padora | 10
IIPUTOTOBIICHUSI U XPaHEHUS C Y4eOHHKOM
NUIIEBLIX OPOAYKTOB U3 pac- | OdopmiieHue ordyera o nadoparopueiM | 10
TUTEJBHOTO ChIPBA. paboram
CamocrostenbHas npopadoTka yueOHol | 26
U METOJIMYECKOH JIUTepaTypsl
IloaroroBka K 3auery 4
HUTOI'O yacoB B cemecTpe: 96

10




3. OOpa3oBaTe/ibHbIE TEXHOJIOTHHI

3aounas popma 00yyeHUs

Ne Buabi OO0pa3zoBareibHbIC Ocobennoctu
ceMecTpa y4eOHOoM TeXHOJIOTUH NPOBeJIeHUs
padoThI 3aHATHH
(MHAUBUAYAJbHbIE/
rpyninoBbIie)
Jlekinga Nel Jlekuus-Bu3yanusanusi. rpynmnoBoe
4 JIaboparopHubie paboTsl Ne2 u No5 DKCIEPUMEHT 0 3BEHbSIM

3aHsATHS B UHTEPAKTUBHOU (hopme B oObeMe: JIeKIus —2 yaca, 1abopaTtopHbie padoThl - 4yaca.

B MCKIIOUMTENBHBIX Coydasx MPUMEHSETCS 3JEKTPOHHOE OOydeHHE U JTMCTAHLUOHHBIE
oOpa3zoBatenbHble TexHoaoruu (30 u JJOT), Bkitoyas npoBeieHne TEKYIIEro KOHTPOJIs ycleBa-
€MOCTH M IPOMEKYTOUHOW arTecTtanuu. Peamuszaius nporpaMMbl AUCLHUIUIMHBI C MCIIOJIB30Ba-
HueM D0 u J1OT ocyiiecTBisieTcs 0 yCMOTPEHUIO BEAYLIETO MPEnogaBaTelis C y4eTOM TEeXHHU-
YEeCKUX BO3MOXKHOCTEH 00YyYaroluxcs ¢ MCIOJIb30BaHUEM 00€CHeUnBaIONIMX PUMEHEHHUE 3Jie-
meHToB D0 u JIOT B MHcTUTYTE, IyTEM CUHXPOHHOIO M ACHHXPOHHOI'O B3aUMOJIEHCTBUS, K KO-
TOPBIM MOT'YT OTHOCHTbCS:

- JNIEKTPOHHAsI UHPOPMAIIMOHHO-00pa3oBarenbHas cpena Mucturyra;

- TpyIIIOBast rojocoBas KoHpepeHIus B MecceHpkepax (Aunexc.Meccenxep, VK

Teams);

- TPYIIIOBOM YaT B MecceHpkepax Annekc.Meccenmxep, counanbHoi cetu BKonrakre;

- oHJ1aitH BuaeokoHpepenuus B Auaexc. Tenemocrt;

- BUJICO3AIMKCH JIEKIMI MeAarorndecknx paboTHUKOB MHCTUTYTa, pa3MelI€HHbIe Ha pas3-
JMYHBIX BHUJEOXOCTHUHIaX (HampuMep, Ha KaHalax IperojaBareseil) u/nin oOlayHbIX XpaHH-
mimax (Harnpumep, Anaexc.Juck).
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4. OueHoYHbIE CPeCTBA ISl TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U pe3yJIbTAaTOB OCBOEHUSI Y4eOHOM U CHUIIMHBI

4.1.Buabl KOHTPOJISI U aTTecTalu, GopMbl OLIEHOYHBIX CPEACTB

3aounas popma oOyueHust

No Bune! xoH- HaumenoBanue O1neHoYHbBIE
cemecTpa TPOJIS U paznena yueOHoOU CpeICTBa
aTTecTaluu JACITATIITAHBI dopma KonunyectBo Kon-Bo
(BK, Tar, BOIIPOCOB | HE3aBUCUMBIX
[IpAT*) U 3a1aHui BAPUAHTOB
Tar OcHoBBI MUKpOOHO- | 3amuTa 1abo- 10 20
JIOTUH paTOPHBIX pa-
oot
4
Tar Muxkpobuosnorus 3amura 1abo- 10 20
MIPUTOTOBJICHUS U paTOPHBIX pa-
XPaHEHUsS MUIIEBBIX | OOT
MPOJYKTOB U3 PaCTH-
TEJIHHOTO CBHIPBS.
ITpAT 3a4eT 34 68

* BK — BxoHO# KOHTposb, TAT — Tekyias arrecrauus, [IpAT — npomexxyTo4yHast arTecTarus

4.2. IlpumepHbIe TeMbl KyPCOBBIX POEKTOB (pPadoT) (ne npedycmompeniv)
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arONE

~No

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

18.
19.

20.
21.

22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.

41.

4.3. IIpumepHbIe TeMbI pedepaToB

Mup MUKPOOPTaHU3MOB B IIPUPOJIC.

3HaueHue MUKPOOPTaHU3MOB JIJIS MUILIEBOI MPOMBIIINIEHHOCTH.

Pa3BuTHe npepcTaBIeHU 0 KU3HEICATETHHOCTH MUKPOOPTaHIU3MOB.

OcHoBHbIE pabOThl POCCUNUCKHUX YUEHBIX — MUKPOOUOJIOTOB.

CucremaTuka, MOp(oiorusi, CTpOeHHE, Pa3MHOXKEHHUE U CHCTEMAaTHKa MPOKAPHOTHBIX
(OGakTepun) U SYKapUOTHBIX (MHIICITHATBHBIC TPUOBI U APOXOIKH ) MUKPOOPTaHU3MOB.
Mopdonorunueckne TUIIBI OaKTEPU.

VYbTpacTpykTypa OakTepuanbHON KIETKH.

Cucremaruka 6akrepumii: otaen Gracilicutes, ornen Firmicutes, ornen Tenericutes, oTaen
Mendosicutes.

Poct Mukpoopranusmos.

Crioco0Obl pa3MHOXEHUST OaKTEPHUH.

Bupychl 1 ux 3Ha4eHHE B IPUPOJIC U )KU3HU YEIOBEKA.

CrtpoeHue, MEXaHU3M POCTa U Pa3MHOKEHUS BUPYCOB.

CpecTBa 3amuThl OT BUPYCHBIX 3a00JICBaHU.

KynbpTuBHpOBaHUE ¥ POCT MUKPOOPTaHU3MOB.

[TuTaTenbHBIC CPEeIbI ISl POCTa MUKPOOPTAHH3MOB.

[ToarotoBka MUTATENBHBIX CPEl, CIIOCOOBI UX CTEPUIIU3AIIIH.

Crioco0bI MoceBa MUKPOOPTAaHU3MOB HA MTUTATEIILHBIC Cpeibl. METObI yUeTa KOJTHISCTBA
MHUKPOOPTaHU3MOB.

JleiicTBHE SKOIOTHYSCKHUX (PaKTOPOB HA MUKPOOPTaHU3MBI.

Brnusinue temnepaTypsl, BIaXXHOCTH, KUCIOTHOCTH, COCTaBa MUHEPAIbHBIX JIEMEHTOB U
BUTaMUHOB Ha POCT, )KU3HEICATEIIPHOCTh U Pa3MHOKCHHE MUKPOOPTaHNU3MOB.

OO6meH BemecTB (METab0JIM3M) MHKPOOPTAaHH3MOB.

OcHOBHBIE TIPOIECCHI META0OTU3MA: CHHTE3 H OOMCH OCJIKOB, JIMITH/IOB, YTJIEBOAOB, HYK-
JICMHOBBIX KHCIIOT.

Oco0eHHOCTH CTPOCHUS B CHHTE3a KJICTOYHOW CTCHKH MUKPOOPTaHU3MOB.

[TonsiTue o katabonusme U OMOCHHTE3E.

depMeHTBI MHKPOOPTaHU3MOB (OKCHIOPEIYKTa3bl, TpaHCheEpas3bl, THAPOJIA3HI, JTHA3BI,
M30MEPa3bl, JIUTa3bI).

AKKYMYJISIIIUS] SHEPTHH B KIIETKaX MHUKPOOPTaHU3MOB.

OxucneHre U BOCCTAHOBJICHHE OPTaHUYECKUX COCTUHEHHI.

Bpoxenue. CriocoObI mUTaHUSI.

[ToctymnieHrne mUTaTeNbHBIX BEIIECTB B KJIIETKY MHKPOOPTaHU3Ma.

[TumeBsie TOTPEOHOCTH MHUKPOOPTAHW3MOB M THUITBI TUTAHUS.

I'eHeTHKa MUKPOOPTaHU3MOB.

HacnencTBeHHOCTh M U3MEHYHBOCTH MUKPOOPTaHU3MOB.

MukpoopraHu3Mbl U OKpyXkKaromias cpesia.

MexaHu3MBbl, BBI3BIBAIOLINE U3MEHEHNE reHeTHYecKoi nudopmannu. Myrauuu. I'enetu-
YecKue peKOMOMHAIINH.

[Tnazmuasl 6akTepuit.

[IpeBpareHre MUKpOOPTraHU3MaMH COSAMHEHUN yTIepo/a.

Paznmunbie BUIBI OpOKCHHUS.

PaznoxxeHue 1emmono3sl.

[IpeBpareHre MEKPOOPTaHU3MaMH COSAMHCHHUN a30Ta.

BrnusiHue MUKpOOpraHM3MOB Ha Ka4eCTBO MUIIEBLIX MTPOYKTOB.

Hcnonb30BaHre MUKPOOPTaHU3MOB TIPH MPUTOTOBJICHUH IPOJYKTOB MUTAHUS U3 PacTH-
TETHHOTO CHIPBS.

Brnusiaue ycoBuii XpaHeHHs MPOIYKTOB MUTAHHS W3 PACTUTEIBHOTO CBHIPhS HA COCTaB
MHUKPOOPTaHU3MOB.
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4.4. TecTsl TeKyLIero (MpoMeKyTO4HOr0) KOHTPOJIS

He npeoycmompeno.
4.5. Bonipochl K 3a4eTy

Konp! un-
No JIUKaTOPOB
1?1;)(;- Bonpock! uoc:;:ce—
ca KOMIIETEH-
Ui
1 2 3
2. Hcropust pa3BUTHS MUKPOOHOJIOTHH. OIIK 2.3
3. Pa6ors! JI.ITacTepa. OIIK 2.3
4, HccnenoBanus poccuiickux Mukpoobuonoros ( padots M.1.MeunnkoBa, OIIK 2.3
.H.Bunorpancxkoro, I1.®.I'opsunosa, /[.1.VIBanoBCKOTrO 1 1p.).
5. OCHOBBI CUCTEMATHKH MUKPOOPTaHU3MOB. OIIK 2.3
6. Mopdonorust KJIeTKH MHKPOOPTaHU3MOB. OIIK 2.3
7. Kuznennsie popMbI MUKPOOPTAaHU3MOB. OIIK 2.3
8. YIIBTpacTpyKTypa KIIETKH MUKPOOPTraHU3MOB. OIIK 2.3
9. CtpoeHue U 3HaUeHHE KJIETOYHOW CTEHKU U KaICYJIbl KJIETKU MUKPOOpPra- OIIK 2.3
HU3MOB.
10. | CucremMaTnka MUKPOOPTaHH3MOB. OIIK 2.3
11. | Ornen Gracilicutes: ctpoeHre, OMOJOTHSI U OCHOBHBIC IPEJCTABUTEIIH. OIIK 2.3
12. | Otgen Firmicutes: ctpoeHne, OMOJIOTHSI 1 OCHOBHBIE MPEICTABUTEIH. OIIK 2.3
13. | Oraen Tenericutes: cTpoeHHUE, OMOJIOTHS M OCHOBHBIC MPEICTABUTEIIH. OIIK 2.3
14. | Oraen Mendosicutes: cTpoeHHEe, OMOJIOTHS M OCHOBHBIE TIPEICTABUTEIIH. OIIK 2.3
15. | Mopdomnorus, cuctemarnka U (pU3HOIOTHS MUKPOCKOITUYECKHUX TPOCTEH- OIIK 2.3
IINX.
16. | Mopdonorus, cucremaTika U GU3NOJIOTHS TPUOOB. OIIK 2.3
17. | Mopdosnorus, cuctematuka 1 pU3MOIOTUs BUPYCOB. OIIK 2.3
18. | OcHOBHBIE CTTOCOOBI MUTAHUSI MUKPOOPTAaHU3MOB. OIIK 2.3
19. | IlumeBble MOTPEOHOCTH MUKPOOPTaHU3MOB. OIIK 2.3
20. | IlocTyruieHne NUTaTeNbHBIX BEIECTB B KJIETKY MUKPOOPTaHU3MOB. OIIK 2.3
21. | Poct 1 pa3MHOXEHHE MHKPOOPTaHU3MOB. OIIK 2.3
22. | OcHOBHBIE TTH MeTa00JIM3Ma MUKPOOPTaHU3MOB. OIIK 2.3
23. | ®epMeHTH MUKPOOPTaHU3MOB. OIIK 2.3
24. | OcoOEHHOCTH JIbIXaHUsI MUKPOOPTaHU3MOB. OIIK 2.3
25. | DHepreTrka KJIETKH MUKPOOPTaHU3MA. OIIK 2.3
26. | CymHocTh M TUIBI OpOXeHUs. MOJIOUHOKHCIIOe OpOKEHHUE. OIIK 2.3
27. | CymHocTh ¥ TUIBI OpoxeHus. [IponnoHOBOKKCIOE, MACTISIHOKUCIIOE U OIIK 2.3
alleTOHOOYTHIIOBOE OpOKEHHE.
28. | Metoibl H3y4eHUs M yuyeTa YUCICHHOCTH MUKPOOPTaHU3MOB. OIIK 2.3
29. | Mertonbl BBIIENECHUS M HICHTU(DUKAITUTN MUKPOOPTaHU3MOB, npuBosmux k | OIIK 2.3
1opye MPOYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhSI.
30. | MUKpOoOpraHu3MBbI CEMSIH CEIbCKOX03HCTBEHHBIX PACTCHHUH. OIIK 2.3
31. | TokcureHHble IpUOBI. OIIK 2.3
32. | Hcmonp30BaHNe MUKPOOPTAaHU3MOB B TEXHOJIOTHSX npurotoBieHus mumm. | OIIK 2.3
33. | Baustare MUKpOOPraHN3MOB Ha KQYECTBO PACTUTEIHHOTO CHIPHS. OIIK 2.3
34. | BausiHue MUKpOOPraHU3MOB Ha KQ4eCTBO MUILEBBIX MPOJTYKTOB U3 3€pHA. OIIK 2.3
35. | Boustaue ycinoBuit XpaHEHUS MUIIEBBIX TPOIYKTOB HA COCTaB MUKPOQIIO- OIIK 2.3

pBIL.
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5. 1. OcHoBHas1 IUTEpaTypa

5. YueOHo-MeTOAMYeCcKOEe U MH(POPMAITUOHHOE O0ecTieyeHHe Y4eOHOM TUCIMILTHHBI

T'on Ucnonb3yercs KonnuectBo
Ne ABTOpBI HaumenoBanue U npu JK3EMILISIPOB
n\i MECTO U3yYCHHUHU Pa3-
W3 IaHHS JICTIOB B 6uomo- Ha xadenpe
(Mopyreit) TCKC
1 I'aBpuuenkoBa | MukpoOuosorus: yueoHoe no- | Munck: PUIIO, 2022 | Moxynu 1,2
C.C., cobue [DieKTpoHHBIN pecypc].
SIkyOoBcKkas - URL: - -
C.1. https://biblioclub.ru/index.php?
page=book red&id=697597
2 TaresiHueHko | MUKpPOOHONOTHSA: TPAKTUKYM 3epHorpaa: AU | Moaynu 1,2 - 15
N.C. u gp. ®I'bOY BO AITAY,
2018
5.2. lonoiHUTEJIbHAS JIUTEpaTypa
Ne Hcnonn3y- KoanuecTBo
n\n HanmeHoBanue ABTOpPBI TI'on €TCs NpH IK3EeMILISAPOB
H MeCTo H3yYeHUHU
U31aHHsA pasie1on B Ha
(Moxyneii) | OmOamoTeke | Kadenpe
1 | Mukpobuonorus: yaeOHUK I'yceB M.B., Muneesa I'.I1. M.: Beicmas mkona, | Moaymu 1,2 5 1
JUIsl YHUBEPCUTETOB. 2005
2 MukpoOGuosorusi. Emmner B.T., Mumryctun E.H. | M.: Beiciras mixoira, | Momynu 1,2 15 1
2010
3 | Mukpobuomnorusi. H.P. Aconos. M., U3n. «Komocy, Monynu 1,2 30 2
2002
4 | MukpoOHOI0THs. HerpycoB A.U., Korosa U.b. | M.: UL Akanemusi, | Moaynu 1,2 10 1
2007
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5.3. IIpodeccuonanbHbIe 6a3bl JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMbI
u UHTepHeT-pecypcebl

HNHuTepHer pecypcesl

1 YHuBepcuTeTcKas OuOIMoTeKa OHIaitH. DIeKTPOHHO-O0MOIMOTEYHAs! CUCTEMA —
https://biblioclub.ru/.

2 UznparenscTBo Jlanb. DiaekTpoHHO-OMOIHOTeYHas cucrema.— https://e.lanbook.com/.

3 Hayunas snextponHas 6uoanoreka eLIBRARY.RU — http://elibrary.ru.

4 llenTpanbHas OuOIMOTEKa 00pPa30BaTEILHBIX pecypcoB Munobpuayku PD. www.edulib.ru.
5 DnexTpoHHas nHGOPMAIMOHHAST 00pa3oBaTebHAs cpena HHCTUTYTA https://aunu.pd/

I/IH(l)()pMaIII/IOHHLIe ClIpaBOYHbIEC CUCTEMbI U 0a3bl JaAaHHbIX

1. baza pamsbix «ProQuest Agricultural and Environmental Science Collection»
http://www.gpntb.ru

2. ba3za mannbix m3garenscTBa Springer Nature «Poccuiickuii ¢GoHI GyHIaMEHTATBHBIX HCCIIe-

nosaHui» — http://www.rfbr.ru
Kypuan «Mukpobuonorus» https://naukabooks.ru/zhurnali/katalog/mikrobiologija/
Ouepku o mukpoOuosorun http://mikrobio.balakliets.kharkov.ua/
Bce o mukpobuonoruu https://micro.moy.su/

ook w

kras.ru/files/1853 Konspekt lekcii Mikrobiologiya.pdf

[Tonubit KOHCIIEKT JIEKIANI o MHUKPOOHOJIOTUH http://bio.sfu-

7. DNEKTpOHHBIM Kypc JeKIuid 10 MukpoOuoioruu https://biocpm.ru/kurs-lekciy-po-

mikrobiologii

8. baza mannsix AI'POC Uentpanshoii Hayunoii Cenbckoxo3siicTBeHHON bubnunorexu

http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R

5.4 IlporpaMmMHoOe oGecnieyenne y4eOHOro mpoiecca

LibreOffice.
5.5. IlepeyeHb yueOHO-MeTOAMYECKOr0 o0ecriedeH s /151 CAMOCTOSAITEeIbHOM padoThl 00y4YaloLXCsl
Bua camocrosTenb- I'ogm
Ne HOi
ABTOpPBI HanmeHnoBanue MecCTO
m\n padoThI
U31aHUs

I'aBpuuenkoBa | MukpoOuosorus: yueonoe | Munck: PUIIO,

C.C, nocobue [ DIeKTPOHHBIN 2022
1 SIkyOoBcKas pecypc]. - URL:
C.1. https://biblioclub.ru/index.
php?page=book_red&id=6
[TonroroBka k camo- 97597
CTOATEIIBHOMY BbI- | TaTbIHYEHKO Muxkpobuosnorusi: npaktu- | 3epHorpaa: AUNU
2 | nonuenmio 3amanus | .C. u ap. KyM dI'bOY BO
JI'AY, 2018
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6. MaTepuajibHO-TeXHUYeCKOe o0ecnevyeHue y4eOHOM JUCHMIITIUHBI (MOXYJIs1)

HanMeHoBanne cienuajbHBIX ITOMEIICHUN U
TTOMETIEHUH JIJIS1 CAMOCTOSTEIIbHON paOOTHI

OCHaIEHHOCTh CIIENUAIBHBIX TOMELIEHUH U 10~
MEIICHHUH JUII CAMOCTOSITEIILHOM pabOThI

VyeOnas aynutopuss Ne 2-470 — |l xopmyca.
Aynuropusi Ui JIEKIUOHHBIX, CEMHUHAPCKUX,
MPaKTUYECKUX 3aHITUN U KOHCYJIbTaIUI.
JlaGopaTopust OMOTEXHOJIOTHH M MHUKPOOHOIIO-
THH.

347740, PocroBckas 001., 3epHOTpaaCKHii

pation, 1. 3epHorpan, yn. CoBerckas, oM
Ne28/30.

XonoaunbHUK «CapaToBy, BBITSXKHBIE MIKA(BI,
BOJISIHAsA OaHs LUPKYJISALMOHHAS, OaHs BOIsSHAs
BKKIJI-M c an.1m1.; konboHarpesarens 1-2 11; Tep-
moctart TC-1/180, repmoctar XT-3/40-1; poto-
kosopumetp KOK-2; hpotomerp KOK-3-01; anex-
Tponedb Jadboparopras SNOL 8.2/1100; xum.
MOCYZQ; CIIUPTOBKH.

[Mocamounbix mect 18. IlepeHOCHON KOMILIEKT
MYyJbTUMEIUHHOTO  O0OPYZOBaHHA:  MPOEKTOP
MyJIbTUMEAUMHBIN, OSKpaH Ha TpeHore (WiIn
HacTeHHbIH ), HoyTOyK.

VyeOnas aynutopuss Ne 2-469 — |l kopmyca.
Aynuropusi Ui JIEKIUOHHBIX, CEMHUHAPCKHX,
MPAKTUYECKUX 3aHATHN W KOHCynbTanuu. Jla-
6oparopust GU3NOIOTHH, OMOXUMHUH PACTCHUH,
XUMHH T10YB.

347740, PoctoBckas 001., 3epHOTpPajCKHiA
pation, 1. 3epnorpan, yn. CoBerckas, oM
Ne28/30.

BriTsoknbie mkadol, Tabnuna Menaeneesa, mia-
KaTHOE XO035HCTBO.

[Tocamounsix Mect 32.

[TepeHOCHOW KOMIUIEKT MYJBTUMEAHMHHOTO 000-
pPYIOBaHMsSI: MPOEKTOP MYJbTUMEAUMHBIN, IKpaH
Ha TpeHore (Wiau HacTeHHbIN), HOoyTOyK.

YuraabHblii 3aia. Aynutopus Ne 2-252 - ||
KOpIyca JJIsi  CaMOCTOSITENbHONH  palOoThl
347740, PocroBckas o001., 3epHOrpaicKuii
paiion, r. 3epHorpan, yia. Coerckas, IOM
Ne28/30.

[TocamodHbIX MECT 5 7151 CAaMOCTOATENBHON pabo-
ThI, 00BETHHEHHBIX B JIOKAIBHYIO CETh C BHIXOJIOM
B ceThb Internet.

Cucremuslii 6ok Core i3 3,06 I'rir, 2Gb, 250Gb
HDD - 5 wr. monutop Phillips 2205- 5 mir,
npunaTep Epson LX-1170

2-170a OTaen HAYYHO-TEXHUYECKOH M COLH-
aJIbHO-TYMaHUTAPHOI JuTepaTypbl, MBA
JUIS CAMOCTOSITENIbHOM paboTBhI.

347740, PocroBckast 00:1., 3epHOTpaCKUit
paiion, r. 3epHorpa, yi. CoBeTckas, 10M
Ne28/30.

[MocamouHbIX MecT 2 Uil CAaMOCTOSATENBLHOM pado-
Thl, 00BETMHEHHBIX B JIOKAIBHYIO CETh C BBIXOJIOM
B ceThb Internet.

Cucremnsiii 6ok Core i3 540 3,06 I'r , 2Gb,
250Gb HDD — 1.

Cucremusnii 6mox C2,8Tr , 512 Mb, 160Gb
HDD — 1 mwr.,

Monutop Samsung 920NW- 1 mir.,

monutop Phillips 2205 1 mir.,

npunatep HP LJ 1150

M®YV Kyocera Taskalfa 180

DJIEKTPOHHBIH YHUTAJBHBINA 3aJ. Ayauropus
Ne 2-1706 — |l xopmyca 17151 caMOCTOSITENBHOM
pabGotel. 347740, PocroBckas 001., 3epHO-
rpajackuil paiioH, r. 3epHorpan, yi. CoBerckas,
oM Ne28/30.

[Tocamounbix Mect 10 17151 camocTOATENBHOM pa-
00ThI, 00BETMHEHHBIX B JIOKAIBHYIO CETh C BBIXO-
IIOM B ceTh Internet.

Cucremnsrii 0s1ox C2,811r, 1 GB, 80 GB HDD —
1 mrt. Cucremustii 6ok C2,8I°r11, 512 MB, 80 GB
HDD — 9 . MonuTop Samsung 920NW — 10
wt. Kommyratop Dlink — 1 .

Ckanep EPSON — 1 mr.

Aymutopust Ne 2-349a |l kopmyca — nomerie-
HUE IS XpaHEeHUS ¥ MPOPUIAKTHIECKOTO 00-
CITY>KUBAHHS y4ebHOTro 000pyIOBaHMUS.
347740, PocrtoBckas o001., 3epHOrpajcKuii
paiion, r. 3epHorpan, yi. CoBerckas, oM
Ne28/30.

Cnenuanu3upoBannas Mebelb U 00OpyJAOBaHHE
JUIS. XpaHEHHUS W TPOPUIAKTHUECKOTO OOCITYKH-
BaHUs y4eOHOTO 000py10BaHUS




7. METOAUYECKHUE YKA3ZAHUA U1 OBYUYAIOIIIUXCHA ITO

OCBOEHHWIO YYEBHOM JUCIUTIIMHEI (MOJTYJIST)

Bun yuebHbIX

3aHATUU

OpFaHI/IS anusg JCATCIbHOCTH CTYACHTA

Jlexuun

Hanucanue KOHCIIEKTA JICKIHIA: KPaTKO, CXEMAaTHYHO, [TOCIICI0BATEIHHO
(UKCHPOBATh OCHOBHBIC MOJIOKECHUS, BHIBOIBI, (DOPMYIUPOBKH, 000OIICHNS;
NnmomMe4aTb BaA’KHBIC MBICJIN, BBIACIIATH KIIFOYCBLIC CJIOBA, TCPMHWHBI. HpOBepKa
TEPMHHOB, OHATHI C IOMOIIIBIO SHIUKIIONEUH, CIIOBApEii, CIIPABOYHUKOB.
O0603HaunTh BONPOCHI, TEPMUHBI, MaTepUall, KOTOPBIH BBI3bIBAET TPYIHOCTH,
MIOMETHUTh U TOMbBITATHCS HAUTH OTBET B PEKOMEHAyeMoii iuteparype. Eciu
CaMOCTOSITENILHO HE yIaeTCsl pa3o0paTbes B MaTepuane, Heooxoaumo chop-
MYJIIPOBATh BOIIPOC U 3a/1aTh MPENOABATEII0 Ha KOHCYJIbTAIIUHU, HA TIPAKTH-
YECKOM 3aHsATHUH.

JlaGopaTopHbie
paboThI

MeToauveckue yKa3aHus MO BBIOJIHEHUIO 1a00paTOpHBIX padoT, BbIIa-
BaeMbI€ IIPEI01aBaTeIEM

Pedepar

[Touck nuTeparyphl U cocTaBieHue oudnuorpaduu, UCIOIb30BaHUE OT 3
JI0 5 Hay4HBIX pabOT, U3JI0KEHNE MHEHHUSI ABTOPOB M CBOETO CYXKJICHHUS 110
BBIOpaHHOMY BOIIPOCY; M3JI0KEHHUE OCHOBHBIX aCIEKTOB IpoOieMbl. O3HAKO-
MUTBCS CO CTPYKTYpOU U opopmiieHHeM pedepara.

IToaroroBka k
3a4eTy

[Tpu noaroToOBKE K 3a4eTy HEOOXOAUMO OPUEHTUPOBATHCS Ha KOHCIIEKTHI
JEKIHH, PEKOMEHIYEMYIO JIUTEPATYPy
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