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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

Lenbro M3y4eHNs AUCUUIUTMHEI « MUKPOOHAs SKOJIOTHSI €CTECTBEHHBIX M HAPYILIEHHBIX 9KOCHUCTEM SIBIISIETCSI HCCIIEIOBAHNE
B3aUMOOTHOLIEHUH MUKPOOPraHU3MOB MEXAY co00H U ¢ okpyxatolei cpeoil. @opMupyeT y 00ydaromuxcs
MIPE/ICTABICHHS O CBOMCTBAX M aalTalli MHUKPOOPTaHU3MOB K M3MEHEHHUIO CPEAbl OOMTaHUsI, HX PacHpOCTPaHEHHH B
ouocdepe, pazHooOpa3u  cooOLIECTB MUKPOOOB U M3MEHEHHH, BEI3BAHHBIX KaK IPUPOJHBIMH (DaKTOpaMHu,TaK U
TEXHOT€HHBIMH U aHTPOIIOT€HHBIMH BO3IEHCTBHAMHE; (OPMUPYET MOHUMAHNE COXpaHEHHST OMOOPaxXHHOOPA3Hs U OXPaHBI
IIPUPOJIBI C UCTIONIB30BAHUEM PETIIAMEHTUPYIOIIUX JOKYMEHTOB

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

uxn (pa3gen) OOTIT: |CDTZ[

2.1

TpeGoBanus K NpeABAPUTE]bHOI NOAr0TOBKe 00y4YaloIerocs:

211

Hcropus 1 MeTOI0IOT S OUOIOTHH

2.1.2

PernonanbpHoe 6uopazHooOpasue

2.1.3

DKOJIOTHS COOOIIECTB M MOMYJISINI )KUBBIX OPTaHI3MOB

214

CoBpeMeHHast SKOJIOTHS ¥ IM00aIbHBIE YKOJIOTHUECKHE TPOOIEMBI

2.2

I[l/lCIII/ll'lJ'II/ll-lLl H MMPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHOM JUCHUTITHHBI (MOZ[y.]'lil) Heo0XO0UMO KaK
npeamecTByriiee:

221

buotexHoornaeckne 0CHOBHI KYJIbTUBUPOBAHUA MUKPOOPTaHU3MOB

222

MOHI/ITOpI/IHF BOJOHBIX DKOCUCTEM

2.2.3

buomerpus

224

HpOI/ISBO,HCTBeHHaﬂ IpaKTHUKa, IMIpaKTUKa 1o HpO(l)I/IJ'IIO HpO(i)eCCHOHaHLHOﬁ JACATCIbHOCTH

225

HpOI/ISBO,JICTBeHHaSI IpaKTUKa, HAYYHO-UCCJIIE€A0BATCIbCKas pa60Ta

226

HpOI/ISBO,HCTBeHHaﬂ MpaKTHUKa, IMpeAAUIITIOMHAas IMpaKTUKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI

(MOJYJIS)

IIK-2.1: IlnanupyeT U NPOBOAUT MEPONIPHATHUSI 10 OLeHKe COCTOSIHUSI IPHPOIHOI cpeabl

B pe3yabTaTe OCBOCHUA NUCHUIIIMHBI oﬁyqaloumi‘lm JOJIZKCH

3.1

3HaTh:

311

MIPUHIMITEI MOHUTOPHHTA OKPYIKAIOIEH Cpe/ibl; CBOMCTBA U afanTallMOHHBIE MEXaHU3MBbI CYIIIECTBOBAHUS
MHUKPOOPTaHU3MOB B OKPY’KaIOLIEH cpejie, SKOJIOTHUECKHE CTPATETHH UX KU3HU

3.2

YMeTh:

321

NPUMCHATDH 3HAHUA 00 CTpaTCrusix CymeCTBOBaHUA U aJallTalluid MUKPOOPraHUu3MOB B obnactu anpo;{ooxpaHHoﬁ
JCATCIbHOCTHU

4. CTPYKTYPA U COJEP KAHUE JTUCITUIIJIMHBI (MOYJIS)

Kon HanmenoBanue pa3nenos u Tem /Bug | Cemectp / | Hacos | Komneren- | Jlutepatypa IIpnmeyanue
| 3aHATHS 3aHATHA/ Kvpc 1001
Pazgen 1. MUKpoOpraHusmMbl u
ouocdepa
11 Posb MUKPOOPTraHU3MOB B INI00ATBHBIX 3 4 MK-2.1 JI1.1J11.2
LUKJIaX 3J1eMeHToB. /Jlex/ JI1.3J12.5713.1
J13.2
31323354
35
1.2 DU3UKO-XUMHUYECKHE YCIOBHUS CPEJbl U 3 4 [K-2.1 JIL.1J11.2
CYILIECTBOBAHHE MUKPOOPTaHU3MOB B JI1.3J12.3
akocucreme. /IIp/ JI2.5J13.1 J13.2
013235
1.3 TToaroToBKa K IUCKYCHH; MOJTOTOBKA K 3 10 IIK-2.1 JI1.1J11.2
KOHTpoJbHOHI pabote /Cp/ JI1.3J12.5J13.1
J13.2
01323354
95
Pazgen 2. JkoJsiornyeckne crpaTeruu
MHKPOOPTaHU3MOB




2.1 OCoOEHHOCTH IKOJIOTHIECKUX 4 MK-2.1 JI1.1J11.2
CTpaTeruii y MUKpoopranusmoB. /Jlex/ JI1.3J12.2 J12.3
JI2.5J13.1 J13.2
313205
2.2 BuoTtuyeckue CBI3H MEXIY 4 IK-2.1 J1.1J11.2
Mukpoopranusmamu. /Ip/ JI1.3J12.5J13.1
3.2
D192 935
2.3 [MoaroroBka k nuckyccuuu.Pemenne 10 IIK-2.1 JI1.1 J11.2
MpakTUYecKuX 3aaanuii /Cp/ JI1.3712.4
JI2.5J13.1 JI3.2
21323354
35
Pazgen 3. B3aumooTHomIeHHs
MHKPOOPTaHU3MOB, ;KHBOTHBIX,
pacTeHui
31 Ponb cuMO1030B IIPOKAPHOT C 4 IK-2.1 J1.1J11.2
npotuctamu  /Jlex/ JI1.3J12.5J13.1
3.2
D132 35
3.2 MuUKpOOHO-paCTUTENbHBIE 4 IK-2.1 J1.1J11.2
B3aumoeiicTeus /TIp/ JI1.3J12.5J13.1
J3.2
D132 35
3.3 IloaroroBka k quckyccuu. Iloaroroska 12 [K-2.1 JI.1J11.2
nmoknana. /Cp/ JI1.3]12.4
J12.5J13.1 J13.2
21323354
325
Paznen 4. MosiekyJasipHbIe H
OMOTEXHOJIOTHYECKHE ACTIEKThI
JKOJIOTHH MHKPOOPTaHU3MOB
4.1 MukpoOHBI€ IPOLIECCHI B 4 IK-2.1 J1.1J11.2
OMOTEXHOJIOTHH OKPY)KAIOIIEH CPeIb JI1.3J12.1 JI2.2
/J1ex/ J12.5J13.1 J13.2
D132 35
4.2 Buonornueckast 00paboTka 0TX0A0B 4 IK-2.1 JI.1J11.2
Mp/ JI1.3J12.1 J12.2
JI2.5J13.1 J13.2
D192 935
4.3 IloaroroBka k qUCKycCcHUU. 8 [K-2.1 JIT.1JI1.2
TToxroroska pedepara. /Cp/ JI1.3J12.1 J12.2
J12.5J713.1 J13.2
21323354
25
4.4 /KouTp.pab./ 0 IK-2.1 JIL.1J11.2 TeMbl KOHTPOJIBHBIX
JI1.3J12.5J13.1 pabot
JI3.2
01323354
35
4.5 /3auét/ 0 IK-2.1 JIL.1J11.2 Bonpock! k 3a4ety
JI1.3J12.5J13.1
JI3.2
31323354
35

5. OHEHOYHBIE CPEJICTBA

5.1. OueHounble MaTepuaJabl 1J51 TEKylIero KOHTPoJIsA U l'lpOMemyTO‘lHOf/i aTTreCTallun

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OueHo4yHble MaTePUAJIbI JJISl TMATHOCTHYECKOr0 TECTHPOBAHUS

Hpe}lCTaBJ’ICHBI OTACJIbHBIM JOKYMEHTOM




6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JISA)

6.1. Pexomennyemas iurepatrypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo

JI1.1 |Epmaxkos B. B. DKOJI0rusi MUKpPOOPTaHU3MOB Camapa: CamI'AY, 1

2021, 3neKTpOHHBIN
pecype

JI1.2 |JIsicoBa E.IT., DKOJIOTHUECKUIT MOHUTOPHHT: Y4eOHOe mocodue Mocksa: OO0 1

ITapamonosa O.H., "HayuHo-
Camapckas H.C., W3M1aTeNbCKUMA [IEHTP
IOuna H.B. HNH®DPA-M", 2023,

AJIEKTPOHHBII
pecype

JI1.3 | Xaycros A. I1., Pennna|Okog0rn4eckuii MOHUTOPUHT: YY€OHHK IS BY30B Mockaa: FOpaiir, 1
M. M. 2024, >1neKTpOHHBIIT

pecype
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
ABTODBI, COCTaBUTEIHN 3arnaBue W3znarenscTBo, rog | Kommu-Bo
JI2.1 |Jlareimenko K. I1. Oxonormaeckuit MOHUTOPUHT. YacTs 1: [IpakTuxym CapatoB: By3oBckoe 1
obpazoBanue, 2019,
AJIEKTPOHHBII
pecype
JI2.2 |Jlarenuenxo K. IT. Okonoruueckuit MoHuTOpHHT. Yacts 2: IIpakTHKyM CaparoB: By3osckoe 1
oOpasoBanue, 2019,
3JIEKTPOHHBII
pecype
JI2.3 |BunkoBa E. A., OCHOBBI MUKPOOUOJIOTUH ¥ HKOJIOTUH MUKPOOPTaHU3MOB! Vapanosek: Yal'TlY 1
Wmenna H. A, yuebHoe mocobue M. U.H. Ynesanosa,
Kacatkuna H. M. 2016, snexTpoHHBIH
pecype
JI2.4 |Morty3zoBa, I'. B., DKOJIOTHUECKUIT MOHUTOPHHT TTOYB: YUCOHUK Mocksa: 1
Besyrnoga, O. C. AxaneMuyecKui
IIpoext, 2020,
3JIEKTPOHHBII
pecypc
JI2.5 |Jlareimenko K. I1. DKOJOTHYECKA MOHUTOPHUHT: yUeOHHUK U IPAKTUKYM /s By30B|Mocksa: FOpaiir, 1
2024, >nexTpoHHBbIH
pecypc
6.1.3. Meroanueckue pa3padoTKu
ABTOPBI, COCTABHTEIH 3arnaBue UznarenscTBo, rox | Konma-Bo
JI3.1 |Amnonsckas T. [I. DKOJIOTUsl MUKPOOPTaHU3MOB: METOAUYECKHE pekoMeHaanuu u |Cypryt: 1
3aaHus IS TaOOPaTOPHBIX 3aHATUI U KOHTPOJIBHBIX PadoT Wznarenbckuit
uentp Cypl'VY, 2019,
3JIEKTPOHHBIN
pecype
JI3.2 |ScoBeeB M.I'., Ctpexa |DKoIOTHYECKHII MOHUTOPHHT U SKOJIOTHYECKAs IKCIIEPTH3a: Mocksa: OO0 1
H. JL VYuebHoe nocobue "Hayuno-
M3IaTeNbCKUH LEHTP
NHOPA-M", 2018,
3JIEKTPOHHBIN
pecype
6.2. IlepeueHb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKaMOHHO¥ ceTn "UHTepHeT"

31 [PubMed Central (PMC). ba3a manubix obecrieunBaeT CBOOOIHBIN JOCTYM K pedeparam, OITHOTEKCTOBBIM CTAThSIM H3
3apyOeXHBIX HAYYHBIX )KypHaJIOB o 6uonoruu u Mexunuae "Molecular Biology of the Cell”, "Journal of Biology",
"Genome Biology" u ap. http://www.pubmedcentral.nih.gov/

32 |BioexplorerNet. baza maHHBIX HayYHBIX XKYPHAIIOB 110 OHoMOrnueckuM Haykam http://www.biolinks.net.ru/Journals/

23 |PNAS. B 6a3e nanasix HanmonanpHo# akagemun Hayk CIIIA mmpoko npencTaBlieHbl HaydHbIE )KypPHAIBI 10 OHOJIOTHU U
meauipHe. JlocTynHsl pedepatsl U MONHBIE TEKCTHI cTaTeil. Bxox cBoboansiii  http://www.pnas.org/searchall/

34  |Cubupckuii 3xosIorndecKuii xxypHai. ITomHbIe TEKCTHI HAy4HBIX CTAaTel JOCTYIHBI ocie OecIaTHOM IpeIBapUTeIbHOM
peructpauun. Apxus ¢ 1999  http://www.sibran.ru/

35  |Poccuiickuii MEKpoGHOIOTHYECKHH mopTaix Microbius.ru microbius.ru




6.3.1 Ilepeyens MPOrpaMMHOro odecrnevyeHust

6.3.1.1|OHepaHI/IOHHa$I cucrema Microsoft Windows,naker npuxnaassix nporpamm Microsoft Office.

6.3.2 Ilepevyenb MHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

NudopmanronHo-npaBoBoi noprain [apaut.py http://www.garant.ru

6.3.2.2

Cnpasouno-nipaBoBas cucrema "Koucynbrant [Lroc" http://www.consultant.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MOAY JIs1)

7.1

[Tomerienue 11 NPOBEACHUS JIEKIIMOHHBIX, IPAKTUYECKUX M CEMHHAPCKUX 3aHATHH YKOMIUICKTOBAaHO
MYJbTUMEAUHHBIM 000pyI0OBaHUEM, TIPE3EHTALMSIMHU IO TEMaM, TaOJIULAMH U CXEMaMH; TaK)Ke B HAJIMYUU: U30JIATHI,
IITaMMBI KYJITETYP MHUKPOOPTaHU3MOB, MUKPOCKOIIBI, HHCTPYMEHTHI K HEOOXO0IMMasl TOCYAa ISl BBIACIECHHS 1
KYJIbTUBHPOBAaHUSI MUKPOOPTaHU3MOB, HA0OPHI TUTATENIbHBIX CPEJl, aBTOKJIAB.




