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1. EJIb OCBOEHMA JUCIIUITJIMHbI

HucuummuHa «'eHocucTeMaTuka U (PUIOTEHUS MUKPOOPTaHU3MOBY BXOJHUT B IPOTPAMMY
OakanaBpuata «buomemuinuna» mo HampasiaeHuio 06.03.01 «buonorus» u u3ydaercsa B 7, 8
cemectpax 4 kypca. ucnummuny peanusyer Kadenpa mukpobuonorun umenn B.C. Kukrenko.
JlucumiimHa COCTOMT M3 3 paszenoB UM 12 TeM W HampaBlieHa Ha M3Y4YeHHE KiacCu(UKalUU U
TaKCOHOMHH OaKTEpHii.

Llenpto OCBOEHMS IUCHUIUIMHBI SIBISETCA MOJIydeHHE Oa30BbIX 3HAHMM O MOAXO0Hax U
METOJIaX MPH KIacCUu(PHUKAIIMN U TAKCOHOMHUU OaKTEPUH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne mucIUIIINHBL «I '@HOCHUCTeMaTHKa U (PHIIOTEHUS MEKPOOPTaHU3MOB)Y HAMPABJICHO
Ha GOpMUPOBAHUE y 00YUAIOIIUXCS CIEAYIONUX KOMIIETEHIIUH (YaCTH KOMITETEHITHI ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxXcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

I/IH}JI/IKaTO])bI JOCTHIKCHHUS KOMIIETCHIINHA

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

VYK-1.1 Anamu3upyet 3agady, BEIICISI e 0a30BEIe
COCTAaBJISIOLINE;

VYK-1.2 OcymiecTBiseT NOUCK HHYOPMAIIH IS pEIICHUS
MOCTaBJICHHOH 3a1a4M;

VYK-1.3 Onpeznenser u HHTEPIIPETUPYET HHPOPMAITHIO,
HEOOXOAUMYIO JJIsl PEIICHUs] IOCTaBICHHOM 3a1a4H,
apryMeHTHPYEeT CBOH BBIBOJIBI U TOUKY 3PEHUS;

YK-1.4 Vcnionb3ys CHCTEMHBIH MOAXO, pacCMaTpUBAET U
MpeJyiaraeT BO3MOXKHBIE BAPUAHTHI PEIICHHsI TOCTAaBICHHON
3a/1a4y, OI[eHHBas UX JOCTOMHCTBA M HEJOCTATKH;

Croco0eH OCyIEeCTBIATh OUCK,
KPUTHYCCKHI aHAIN3 U CHHTE3
YK-1 HHPOPMALNH, TPUMEHSITh
CHCTEMHBIH MOJXOJ ISl PEIICHHs
MOCTABJICHHBIX 3214

Crnoco0eH npoBOANTh I1K-1.1 ITnanupyet oTaeabHBIE CTAAUN UCCIIEIOBAHUS IPU
HCCIICIOBAHMS, UCTIBITAHUS U |HAJIWYHUHU OOIIEro miiaHa paboTsl;
sKcriepuMeHTanbHble paboTel B |[1K-1.2 BribupaeT u ncnons3yer 060pya0BaHHE W METOIBI JUIs
cdepax (apmareBTHIECKOI pelIeHust OCTAaBICHHBIX 33/1a4 B chepax apManeBTHIECKON

TK-1 pa3paboTKy ¥ OMOMETUIIMHCKUX | pa3pabOTKU M OMOMEIUIIMHCKUX TEXHOJIOTHIA;
TEXHOJIOTUH, COCTAaBIISITh UX [IK-1.3 AHanu3upyet, MHTEPIPETUPYET, OLIEHUBAET, IPEJCTABIISAET
onucaHus ¥ GOpMYIMPOBaTh  |¥ 3aMIMINAET PE3yIbTATHI BEITIOJIHEHHOTO HCCIIEIOBAHUS C
BBIBOJIBI 000CHOBaHHBIMH BBIBOJIAMH;
ITK-3.1 OcymiecTBisieT cOOp peryiasITOPHON U HAYIHOI
Crioco6eH ocyIecTBIATh MOUCK U |MH(pOpMaKy, HeOOX0AUMOM IS pelIeHus MpodecCHoHaTbHBIX
aHaJIM3 PEryJIITOPHON M Hay4yHOH |3a1au B cepe NpUMEHEeHHs] OMOMETUIIMHCKHX (B TOM YHUCIe
IK-3 MHGOPMALIUH [T PELICHUS KJIETOYHBIX M TEHETHYECKUX) TEXHOJIOTHH, C UCIIOIB30BAHNEM
Mpo(eCCHOHANBHBIX 33124 B |Pa3IMYHBIX HCTOYHHKOB,;
o0acTi GMOMETUITIHEI [1K-3.2 CuctemMaTu3upyeT 1 aHANH3UPYET HH(POPMAIIHIO IS

pCHICHUS KOHerTHOﬁ 3aJa4u,

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucuumnuHa «'eHocucTeMaTuka U (PUIOTeHUs MUKPOOPTaHU3MOBY» OTHOCUTCS K OJIOKY TIO
BBIOOpY O710Ka 00pa3oBaTeIbHON MPOTPaAMMBI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBaTeslbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydarOIIMECs TaKkKe
OCBaMBAIOT  JIpyrMe JMCUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIUE  JIOCTUKEHHUIO
3aIUIAHUPOBAHHBIX PE3YyJIbTaTOB OCBOEHMS JUCLUIUIMHBL «I'€HocucreMaTnka M (UIOTE€HUs
MUKpPOOPTaHU3MOB).




Tabauya 3.1.

Ilepeuenv komnonenmoe OII BO,

3ANIAHUPOBAHRHbLX PE3)1bmamoe OC60E€HUA ()ucuunﬂqul

CROCOOCMBYIOWUX  OOCMUNCEHUIO

HIngp

HaumeHnoBanue
KOMIIETEHIIUH

IpeamecrByomue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKH*

Hocaenyromue
JUCHHUIITHHBL/MOAYJIH,
NPaKTHKH*

YK-1

Crioco0eH oCyIIeCTBISTh
MOUCK, KPUTHYECKUH aHATIH3
U CHHTE3 MHPOPMAITHH,
TPUMEHATH CHCTEMHBIN
TIOJIXOT [UTS PEIIICHHUS
MOCTABJICHHBIX 33129

[NomyyeHne NEepBUYHBIX HABBIKOB
Hay4HO-HCCIIEN0BATENBCKON
paboTsr;

[Nomy4yeHne IEpBUYHBIX HABBIKOB
Hay4YHO-HCCIIE0BATENBCKOM
paboTsl B 1a00paTOpHsIX
OMOMEINITMHCKOTO PO,
[TpakTrka 1o npoduiro
podeCcCHOHANBHON EeSITENbHOCTH;
[{uroreneruka;
MonekymnspHasi TCHETHKA;
OO01ast TUCTOOTHS;
YacTHast THCTOIIOTHS,
OH3UMOJIOTHS,
Bbuoxumust opraHoB U TKaHEH;
Oourast huznonorus u
KyJIbTUBHPOBAHUE
MHUKPOOPIaHU3MOB;
OKOIIOTUS MUKPOOPTaHU3MOB;
OCHOBBI ITPOEKTHO J1EATEITBHOCTH;

IK-1

Crioco0OeH MpoBOAUTH
HCCJIICAOBAHMsA, HCTIBITAHUA
1 OKCIICPUMEHTAJIbHBIC
paboThl B chepax
(dapMareBTHIeCKON
pa3paboTKu 1
OUOMEIMIIMHCKHX
TEXHOJIOTUi{, COCTABJIATh UX
omucaHus U GopMyIHpOBaTh
BBIBOJIBI

[IpakTuka no mpoduio
po(eCCHOHATBHOM NeATeTFHOCTH;
[uroreneruka;
[IpakTUKyM 110 TeHETHKE;
CoBpeMeHHBIE METO/Ibl TCHETHK;
MonekynspHasi TCHETHKA;
OO01ast THCTONOTHS;
[IpakTUKyM 110 THCTOJIOTHH U
KJICTOYHOM OHOJIOTHY;
KynbeTrypa kietok
MJICKOITUTAIOIIHX;
YacTHasi TUCTOJIOTHS;
OH3UMOJIOT S,
[IpakTrKyM 110 OHOXHMUWY;
Broxummaeckue OCHOBBI
(apmakoorum;
Bbuoxumust opraHoB U TKaHEH;
O6mas ¢uznonorus u
KYJIbTHBHPOBaHUE
MHKPOOPTaHU3MOB;
IIpakTUKyM 110 MUKPOOHOJIOTHHY;
CoBpeMeHHBIE METOIBI
HCCIIeIOBAaHUSI B MUKPOOHOJIOTHH;
OKOIIOTHSI MEKPOOPTaHU3MOB;
OcHOBbI OMOMH(OPMATHKH;

IK-3

Crioco0eH oCyIecTBIATh
ITOWCK U aHAJIH3
peryasTOpHOI U Hay4HOU
MHGOPMALUH [T PEIICHUS
npodeccHoHATLHBIX 33719 B
00J1acTH OMOMEIUIINHEL

[pakTuka o npoduitto
po(heCCHOHATBHOM EATeITLHOCTH,
CoBpeMeHHBIC METO/Ibl TCHETHKH;
Kynberypa kietok
MJICKOITMTAOIIIHUX;
DH3UMOJIOTHS;
broxnmudeckre 0CHOBBI
(hapmaxkoioruu;
CoBpeMEHHBIE METOIBI




IIpenmecrByromue IHocnenyromue
HaunmenoBanue pea YOI AYIOm
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KoMuereniim NpaKTHKH* NMpPaKTHKH*

HUCCIICOOBaHUA B MI/IKp06I/IOJIOI‘I/II/I;

* - 3aMoNHACTCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

O61ua;1 TPYAOCMKOCTE JUCHUIITIMHBL «'eHOCHCcTEMATHKA U (bHJ'IOl"eHI/IH MUKPOOPraHUu3MOB» COCTABJISCT «6% 3a4CTHBIX CAMHMUII.

Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUsi 00pA308amMenbHOU NPOSPAMMbL 8blCUIC20 00PA308aHUSL Ol OYHOU (HOPMbL
0OyueHusl.

Buj yueOHoii padoThI BCETIO, ak.u. 7 Cemectp(-b1) 8

Koumaxmmnas paboma, ax.u. 96 54 42
Jlexrun (JIK) 32 18 14
Jlabopartopusie pabotsl (JIP) 64 36 28

IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 99 51 48
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 21 3 18
Oo0mast TpyA0eMKOCTb M CHUIITHHBI aK.4. 216 108 108

3a4.e/1. 6 3 3




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pasnesa

HaumenoBanue paznena
JUCIHUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Paznen 1

OCHOBBI CHUCTEMATHUKHU
MHUKPOOPTaHHU3MOB

11

Cucremarika OakTepuil — Kak 0JJHO U3 Hayal
CpaBHUTENbHOM Onosnoruu. I1paBuia
HOMeHKJaTypbl. CoBpeMeHHast Kinaccu(uKanus
IIPOKAPUOT

JIK

1.2

Hymepuueckas (4ucieHHast) TAKCOHOMHUSL: BBIOOD

mTaMMOB, TCCTOB U crocoba KOAUPOBAaHUA JaHHBIX.

XUMHYecKHe IPU3HAKA KIETOK KaK HHCTPYMEHT
TaKCOHOMHH

JIK

13

TakcoHOMHYECKHE MapKephl — KOMIIOHEHTHI
KJICTOYHOM CTeHKH. TakCOHOMUYECKHE MapKephl —
KOMITOHEHTHI HAPYKHOH MeMOpaHsbI

JIK, JIP

14

q)I/IHFepHpI/IHTLI — XUMHUUYECKHUEC «OTIICYATKH
najJpcB» - OEJIKOBEIC HpO(I)I/IJ'H/I. I[OHOJ'IHI/ITCJ'ILHLIe
TAKCOHOMHYCCKHEC MapKépH

JIK, JIP

Paznen 2

OCHOBBI TCHOCHCTEMATHKH

21

BbakrepuanbHas xpomocoMa. PecTpuKIIMOHHBIH
aHaJIu3 HyKJIEMHOBBIX KUCIOT. [1na3zmuasl.
IlonBuKHBIE TeHETHUUECKUE AJIeMEHThI. UHTEerpOHbI
U OCTPOBKH MATOT€HHOCTH.

JIK

2.2

AHanM3 11a3MHUIHBIX TPOGUIIeH 1 TIa3MHTHBIH
(MHTepIPUHTHHT (PECTPUKIIMOHHBINA aHAIN3
mnazmuanon JTHK).Pubotunuposanue. Ananus
npo¢ureit Hn3koMolekyIspHeix PHK.

JIK

2.3

KommnuectBennsie xapakrepuctuku JHK nns
OIIpEEIICHNs POJICTBA HA BHYTPH- U MEXBHIOBBIX
ypoBHsx. Hykneoruansiit cocraB IHK. Meron
rHOpUIN3alIMH HyKJICHHOBBIX KHCIIOT.

JIK

24

Merton onpeanenenus poacrsa pPHK-uuctponos
(16S- u 23S —pPHK).

JIK, JIP

25

CRISPR- cucrema u cas-rensl. OcoOeHHOCTH
pabotel. Criektp nmpumeHernit CRISPR-Cas9 u ee
MOAUDUKAIIHNA.

JIK

Paznen 3

OCHOBBI
(duroreHeTHYECKOH
TAaKCOHOMHHU

3.1

®duroreHeTnyeckre Mapkepsl. ['eHbl «1oMalHero
xo3sictBay. MLST

JIK

3.2

Qdunorenernueckue Mapkepsl. OTHOHYKIEOTHIHBIE
nonumopdusmsl — SNP. dunoreHernueckue
Mapkepsl. baktepuansabie pudocomsr. pPHK
Gonpire U Majble cyObeAnHUIBI pudocom (16S- u
23S-pPHK)

JIK

3.3

dunoreHeTnyecKre IEpeBbst. AITOPUTMBI
noctpoeHus. IHpopMaMoHHbIE TEXHOJIOTHH 1
0a3bl JaHHBIX U1 XpaHeHus napopmarn (NCBI:
TaxBrowser, Taxonomy)

JIK, JIP

npaKmuquKue/ceMuHapcxue S3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

* - 3anomserca Tompko no QUHOM popme obyuenus: JIK — nekyuu; JIP — na6opamophuie pabomui, C3 —

Tabnuya 6.1. Mamepuanbno-mexuuueckoe obecneuerue OUCYUNIUHBL




Tun aynuropun

OcHaleHue ayauTopun

CrnenuajJu3upoBaHHOe
yueOHOe/1a0opaTopHOe
odopynoBanmue, [10 u
MaTepuaIbl 1J1s1 0CBOECHHSA
AUCHUILIUHBI
(mpu HeOOXOAUMOCTH)

AyauTopus sl IPOBEICHUS 3aHATHI
JIEKIIMOHHOT'O THMIIAa, OCHAIIICHHAS

JlexumonHas KOMIUIEKTOM CIEUAIN3UPOBAaHHON MeOenu;

JIOCKOM (9KpPaHOM) U TEXHUYECKUMU

CpeJCTBaMHU MYJIbTHMEINA TPE3CHTALNUHN.
ra3oBbl€ TOPEJIKH,
MUKpOcKoIbl «bruomen-5» u
«buOnrtuk», Tepmocrar
CYXOBO31yIIHBIN
naboparopusrii TCBJI-160,
xonoamnbHuK Indesit SD

Aynuropus i niposenieHus gadopatopHeix | 167. [Ipeamers,

paboT, UHIUBUYaTbHBIX KOHCYJIbTALIUMN, HEO0OXOIUMbIE AJIs

JaGoparopus TEKYIIEr0 KOHTPOJIS ¥ POMEKYTOUHON MHKp06Honor3quKHx

aTTecTalliu, OCHAIICHHAs KOMIUIEKTOM MCCJICTOBAHMIA:

CHeLMaTM3UPOBAHHON MeOeIH U UHCTPYMEHTBI

00opyIOBaHUEM. (6akTepHOIOTHYECKHE
METIU ¥ MUHIIETHI),
naboparopHas nmocyza,
Habop Kpacutenew,
IIUTATENIbHBIE CPEIBI,
KYJIbTYpPbI
MHUKpPOOPTraHU3MOB.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI

Tns o0yyaromuxcs (MOXeT UCTIOIb30BaThCS JUIs
.. | MpOBEIEHNs CEMUHAPCKUX 3aHATUN U MHUKpOCKOIIbI «bruomen-5» u
CaMOCTOSITENIbHOM 9
paBoTI KOHCYJIbTAIIHi{), OCHAILIEHHAs KOMIJIEKTOM «buOnTux»

CHeIUaTu3UPOBAHHON MeOen U
KoMibroTepami ¢ gocrynoM B OMOC.

* - ayAUTOpUS U CAaMOCTOATENFHON paboThl o0yvatrontuxcs ykaspiBaercss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. MenunuHckas MUKpOOHOJIOTHS, BUPYCOJIOTUS U UMMYHOJIOTHS [ DJIEKTPOHHBIH
pecypc]: yaeonuk B 2-x ToMax. T. 2 / mox pen. B.B. 3Bepera, M.H. Boituenko. - 2-¢ u3 .,
nepepad. u gon. - Mocksa: [DOTAP-Menua, 2022. — 472 c.

2. MeaunuHckasi MUKpOOHOJIOTHS, BAPYCOJIOTHSI © UMMYHOJIOTHUS [ DIEeKTPOHHBIN
pecypc]: yue6HuK B 2-x ToMax. T.1 / mox pen. B.B. 3Bepea, M.H. boituenko. - 2-e u3n.,
nepepad. u gon. - Mocksa: I'90TAP-Menua, 2022. - 448 c.
Lononnumenvnasn numepamypa:

1. Jleuncon Y. Meaunuackas MukpoOuonorust 1 ummyHodsorus. [lepeBoy ¢ anr. [lox
pexn. B.b. beno6oponosa. — 3-¢ u3a. M.: Jlaboparopus 3nanmii, 2020. — 1181 c.

2. CapyxanoBa JI.LE., Bonmuna E.I'., Amunaa H.B. Mukpo6uonorus. Ydebnoe mocodue.
[DnekTpoHHbIE TeKCTOBbIE NaHHble]. M.: u3a-so PYJIH, 2023.

- CapyxanoBa JL.LE., Bonmuna E.I'., Ammunaa H.B. O6mas mukpoOuonorus,




BUPYCOJIOTHS Y IPUKATHAS UIMMYHOJIOTHS. Y4ueOHoe mocodue. [ DNeKTpOHHBIE TEKCTOBBIE
nmanueie]. M.: u3a-so PYJIH, 2022.
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:
1. ObC PYJIH u croponnne DbC, K KOTOPBIM CTYJI€HThI YHUBEPCUTETA UMEIOT JTOCTYII
Ha OCHOBAaHMUH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHo-0mommuoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6ubimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHcynapTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpounkuii mocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI
- DIIEKTPOHHBIN (HOHJT TPABOBOK M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 0151 CAMOCMOAMENbHOU pabOmMul 0OYUAOWUXCA NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nexuuii mo muctmminae «I eHocucremarnka u GUIOreHIs] MUKPOOPTaHU3MOB.

* - Bce y4eOHO-METOJANYECKHE MaTepHAIIbI Ul CAMOCTOATENBHON paboThl 00yJaromuxcs
pa3sMelatTCs B COOTBETCTBUU C JEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuninasl B TYUC!



PABPABOTYMUK:

Smnua Haranus

JlouieHT BsiueciiaBoBHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
[Toponpuropa Upuna
3aBeayromuii kadeapoit Buktoposna
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
A3zoBa Maanna
3aBenytomnuii kageapoit MyxamenoBHa
Honxcnocmo, BYITT Ioonuce Damunus U.0.



