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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuuruinHa «I'eHocucTemMaTuka U (PUIOr€HUsT MUKPOOPTraHU3MOBY» BXOAMUT B IPOTrpamMMy
OakanaBpuata «buomenunmua» no HampasieHuo 06.03.01 «buomorus» u umszydaercs B 7, 8
cemectpax 4 kypca. Jucnummny peanusyer Kabenpa mukpooumonornn umenu B.C. Kukrenko.
JlucuuiuinHa COCTOMT M3 3 pa3zienoB u 12 TeM M HampaBlieHa Ha W3Y4YeHHE KIacCUPUKAIMH U
TaKCOHOMHH OaKTepHil.

Llenpt0 OCBOCHMS AMCUUIUIMHBI SIBIACTCS TOJNydeHHE 0a30BBIX 3HAHMM O TOAXOAaX M
METOaxX MpH KJIACCU(PHUKALMUA U TAKCOHOMUU OaKTepuil.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoeHue IUCHMILUTMHBI «[ eHOCHCTeMaTHKA U (DUIIOTEHHSI MUKPOOPTaHH3MOB) HAIPABIICHO
Ha GOpMHUPOBAaHUE Y OOYUAIOLINXCS CIEAYIOMNX KOMIETSHIUH (4aCTH KOMIIETEHIIUH ):

Tabnuya 2.1. Ilepeuenv komnemenyui, opmupyemvix y 00y4arOWuxca npu o0ce0eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
VYK-1.1 Ananusupyer 3a7a4y, BeIICIAA e¢ 0a30BbIe
COCTaBJIAIOLINE;
VYK-1.2 OcymiectBigeT NOUCK HHGOPMAIUU AT pEIICHHS
Cnioco0eH oCylIeCTBISATh MOUCK, Y Gop P
2 MOCTaBJIEHHOH 3a/1a4H;
KPUTHYECKHH aHAJIU3 ¥ CUHTE3
VYK-1.3 Onpeznenset 1 HHTEPIPETUPYET HHPOPMAIIHIO,
YK-1 HHPOPMALNH, TPUMEHSITh .
. HEOOXOANMYIO JUIS PeIICHHs TIOCTAaBICHHON 3a/1a4H,
CHCTEMHBI MOXO0 JUTS PeIICHHS
apryMEHTHPYET CBOH BBIBOABI U TOUKY 3PEHHUS;
MIOCTABJICHHBIX 3a/1a4 .
VYK-1.4 Ucnonb3ys CUCTEMHBIN OAXOM, pACCMATPUBAET U
MpeAIaraeT BO3MOXKHBIC BAPHAHTHI PELICHHS OCTaBICHHOMN
3aJa4H, OIICHUBAS MX JIOCTOMHCTBA M HEJIOCTaTKH;
Cmoco0eH npoBOAUTH [IK-1.1 [InanupyeT OTAENbHBIE CTAIUU UCCIEA0BAaHUS IPU
WCCJIEJOBAHMs, UCTIBITAHUS M |HAJIMYMH OOLIEro I1aHa paboThl;
sKcnepuMeHTanbHbie padoTel B |IIK-1.2 Bribupaet u ucnons3yeT 000pyJ0BaHHE U METOJIBI IS
K-1 chepax GpapmaleBTHUECKOI pelIeHus! OCTAaBJICHHbBIX 3a/1a4 B chepax (apManeBTHIeCKOn
pa3paboTKu 1 OMOMETUITMHCKUX |pa3paboTKU ¥ OMOMEIUITMHCKUX TeXHOJIOTHIL;
TEXHOJIOTUH, COCTABIISITh UX [TK-1.3 Ananusupyert, UHTEPIPETUPYET, OIICHUBAET, TIPE/ICTABIISAET
onucaHusg U GOPMYIMPOBaTh  |H 3alUIIAECT PE3YIbTAThl BHIITOJTHEHHOTO UCCIICAOBAHUS C
BBIBOJIBI 000CHOBaHHBIMH BBIBOJIAMH;
[TK-3.1 OcymiectsisieT cOOp peryiIsaTOpHON 1 HAYIHOH
Crnoco0eH OCyIIECTBIIATh TMOUCK U |MH(GOpManuy, He0OOX0IUMOM ISl perIeHus! MpodeccHoHaTbHBIX
aHAJIM3 PEryJIITOPHON M HayYHOH |3a1ad B cepe MpUMEHeHNsI OMOMETMIIMHCKHX (B TOM YHCIIe
IK-3 uH(pOpMAaLUH AJISl pELIEHUS KJIETOYHBIX ¥ T€HETHYECKHX) TEXHOJIOTHH, C HCIIOJIb30BaHUEM
poeCCHOHANBHBIX 33/1a4 B |pa3IMYHBIX HCTOYHHKOB;
00acTi GHOMETUITIHBI ITK-3.2 Cucremarusupyer 1 aHaIu3UpyeT HHPOPMALIHIO /IS
peneHns KOHKPETHOH 3a/1a4H;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JuctmumHa «'eHocucTeMaTHKa W (PUIIOTEHHST MUKPOOPTaHU3MOBY OTHOCHUTCS K OJIOKY T10
BbIOOpY OJ10Ka 00pa30BaTENbHOM MPOrpaMMBbI BBICILIETO 0Opa30BaHMUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECs TaKKe

OCBaMBAaKOT

Apyrue JUCHUITIINHBI

w/uim

MPaKTUKH, CIOCOOCTBYIOIHME JOCTHIKEHHUIO

3aIUTAaHUPOBAHHBIX PE3YJIbTaTOB OCBOEHHS JTUCHUIUIMHBI «l'eHocucTeMaTHka M (UIOTeHUs
MHUKpPOOPTaHU3MOBY.




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA auCl{ul’lﬂqul

CnocooCmByroUUx — O0CMUNICEHUIO

Hndpp

HaumMmeHnoBanue
KOMIIeTEHIIUH

[pexmecTByommue
JUCHMILTAHBI/ MOYJIH,
NMPaKTHKU*

IMocaenyrommue
JUCHMILTHHBI/ MOYJIH,
NMPaKTHKUH*

YK-1

Crioco0OeH oCyIecTBIATh
MOMCK, KPUTUYECKUI aHAIU3
U cuHTe3 HHPOPMALH,
MNPUMEHSTh CHCTEMHBIN
MOAXO JUISl pEIICHUS
IIOCTAaBJICHHBIX 3aJa4

[Tony4eHne nepBUYHBIX HABHIKOB
Hay4YHO-HCCJIE0BATENbCKO
paboTsl;

INomy4eHne mepBUYHBIX HaBBIKOB
Hay4HO-MCCIIEN0BATENBCKON
paboTs! B m1abopaTopusx
OHOMETUITITHCKOTO TTPOMUILS;
[paxTuka o npodwuitio
PO eCCHOHANBHOMN NESTENbHOCTH;
[[uroreneruka;
MonekyJsipHasi TeHETHKa;
OOm1ast TUCTOJIOTHS,
YacTHasi TUCTOJIOTHS;
OH3UMOJIOT U,
Bbuoxumust opraHoB U TKaHEH;
O6m1ast hu3nonorus u
KyJIbTHBUPOBAHHE
MHKpPOOPTaHU3MOB,
OKOJIOTHSI MUKPOOPTaHU3MOB;

IK-1

Cmoco0eH mpoBOAUTH
WCCIIeTOBAHUS, UCTTBITAHUS
1 3KCIIEPUMEHTAIBHEIE
paboTsI B chepax
(dapMareBTHICCKON
pa3paboTku u
OMOMETUIIMHCKUX
TEXHOJIOTHUM, COCTABJISATh UX
OmnucCaHus U POPMYIIUPOBATH
BBIBO/IBI

[IpaxTuka o npoduitto
poheCCHOHATIBHON NeATeIbHOCTH;
OKONOTusl MUKpPOOPTaHU3MOB;
OcHOBBI OMOMH(OPMATHKH;
[uroreneruka;
IIpakTukyM 1O IT€HETHUKE;
CoBpeMeHHbIE METO/IbI TCHETHKH,
MonekymnspHasi TCHETHKA;
OO01ast TUCTONOTHS;
[IpakTUKyM 10 THCTOJIOTHH U
KJICTOYHOW OHMOJIOTHH;
KymbeTypa kinetok
MIIEKOITUTAIOMIHX;
YacTHasi TUCTOJIOTHS;
OH3UMOJIOT S,
[IpaxkTuKyM 1o GHOXMMUWY;
buoxumuueckue 0CHOBBI
(dhapmakoioruu;
Buoxumust opraHoB U TKaHEl;
O6m1ast hu3nonorus u
KYJIETUBHPOBAHUE
MHKPOOPTaHU3MOB;
[IpakTUKyM 110 MUKPOOHOJIOTHY;
CoBpeMeHHBIE METOIBI
HCCIIEIOBaHNUS B MUKPOOHOJIOTHH;

IK-3

Crioco0eH oCylIecTBIsATh
IIOMCK ¥ aHAJIA3
PETyJIATOPHOM U Hay4YHOU
UHPOPMALUY TS PEIICHUS
po(heCCHOHATBHBIX 33124 B
o0acT OMOMEIUITUHEI

CoBpeMeHHbIE METO/Ibl TeHETHKH;
KynsTypa xierox
MIJIEKOITUTAIOMIHX;

OH3UMOJIOT U,
buoxumuueckrue OCHOBBI
(apmakonoruu;
CoBpeMeHHbIE METObI
HCCIIeIOBAaHMSI B MUKPOOHOJIOTHH;
[MpakTrka no npoduiro
IpodeCCHOHANBEHON eSITEbHOCTH;




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;)’JIM [ll/lCIII/[IlJII/Ii?lZI/ﬁIOLIyJII/I
9 9

KoMmeTenim NpaKTHKA* NpaKTHKH*

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnerenuid u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUIUTHHBI «[ eHOoCucTeMaThKa 1 (PHIIOTeHUsI MUKPOOPTAaHU3MOBY COCTABIISACT «0) 3aU4ETHBIX CIUHUIIL.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C8OeHUs 00pA308aMeNbHOU NPOSPAMMbL 8biCUIE20 00PA308aHUSL OJIs1 OYHOU GopMmbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 7 CemecTp(bl) 8

Konumaxmmnas paboma, ax.u. 96 54 42
Jlexuuu (JIK) 32 18 14
JlaGopartopusie pabotsl (JIP) 64 36 28

IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 102 54 48
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 0 18
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.4. 216 108 108

3a4.el. 6 3 3




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yuyeoHoM
padoThI*

Pazgen 1

OCHOBEI CUCTEMATHUKU
MUKPOOPraHnu3MoOB

11

Cucremaruka OakTepuii — KaKk OJTHO U3 Hadal
CpaBHUTENHHOH Onomnoruu. [Ipasuna
HOMeHKJIaTyphl. CoBpeMeHHas KiIacCu(pUKanms
MPOKAPHOT

JIK

1.2

Hywmeprueckast (ancieHHas ) TAKCOHOMUS: BBIOOD

mTaMMOB, TCCTOB U criocoba KOAWPOBAaHUA JaHHBIX.

XHUMUUYECKHUE MPU3HAKU KJICTOK KaK HHCTPYMCHT
TaKCOHOMHH

JIK

1.3

TakcoHOMHYECKHEe MapKepbl — KOMIIOHEHTHI
KJIETOUYHOM CTeHKH. TakcOHOMUYECKUE MapKephl —
KOMITOHEHTBI Hapy>KHOH MeMOpaHbl

JIK, JIP

14

OUHTEepIIPUHTEI — XUMUUYECKHE «OTHEYaTKN
najbleBy - OeaKoBbie Mpoduiu. JlonomHuTebHbIE
TaKCOHOMHYECKHE MapKEPHI

JIK, JIP

Paznen 2

OCHOBEBI T€HOCHCTEMATHUKHU

2.1

BakrepuanbHast xpoMocoMa. PecTpuKLIMOHHBIN
aHaJIM3 HyKJIEHHOBBIX KHACIOT. [Ima3Mumsl.
IMoaBuXHBIE TeHETHYECKHE 3IEMEHTHI. VIHTErpoHbI
Y OCTPOBKH ITaTOTCHHOCTH.

JIK

2.2

AHanu3 TIa3MATHBIX TPOQUIICH 1 TITa3MUTHBIA
(hUHTepTIPUHTHHT (PECTPUKIIMOHHBIA aHAITN3
wiazmuaHoit JIHK).Pubotunuposanue. AHanus
npoduneii Hu3KoMonekyisipasix PHK.

JIK

2.3

KomnuectBennsie xapakrepuctuku JJHK nns
OTIpeieNIeHUs POJICTBA Ha BHYTPHU- U MEKBUIOBBIX
ypoBHsax. Hykneoruausiii cocras JIHK. Metox
rHOpUIM3alMU HYKJICHHOBBIX KHCIIOT.

JIK

24

Merton onpenenenus poactsa pPHK-1iuctpoHos
(16S- u 23S —pPHK).

JIK, JIP

25

CRISPR- cuctema u cas-reHbl. OcoOeHHOCTH
pa6otsl. Criektp nmpumeHennit CRISPR-Cas9 u ee
MO U UKAITHHA.

JIK

Paznen 3

OcCHOBBI
(unoreHeTnueckoi
TaKCOHOMHHU

3.1

OunoreHeTHIECKUE MapKephl. [ eHBI «JTOMaITHero
xo3siictBay. MLST

JIK

3.2

®dunorenernyeckne Mapkepbl. OMHOHYKIEOTHAHBIE
nonuMopdu3Mer — SNP. dunoreneTuaeckue
Mapkepsl. baktepuansabie pudocomsr. pPHK
GopIIre U Majble CyObeAMHUIIB! pudocoM (16S- u
23S-pPHK)

JIK

3.3

OuIoreHeTHUECKUE 1ePEeBbsI. AITOPUTMBI
nocrpoeHus. THGpopMaroHHbIE TEXHOIOTHH U
0a3bl JaHHbIX AJ1st XpaneHus nHpopmarn (NCBI:
TaxBrowser, Taxonomy)

JIK, JIP

npakmuqecme/cemuﬁapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

* _ sanonusiercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —

Tabnuya 6.1. Mamepuanbno-mexuuueckoe obecneuerue OUCYUNIUHBL




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Ayautopust ISl POBEICHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
JleximonHast KOMIUICKTOM CHEeIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTAIIHIA.

ra3oBbl€ TOPEIIKU,
MHKpPOCKOIIbI «bruomen-5» u
«buOnTukK», TEpMOCTAT
CYyXOBO31yLIHBIN
nabopatopubiii TCBJI-160,
xonoauibHEK Indesit SD
Aynuropus Juist ipoBesieHus tadopatopueix | 167. [Ipeamers,

paboT, MHINBUAYAILHBIX KOHCYJIbTALINH, HEOOXOIUMBIE /ISt
JaBopatopus TEKYILEro KOHTPOJIS U MPOMEXKYTOUHOMN MHKpo6nonor34quKHx

aTTeCTallli, OCHAIICHHAs KOMILIEKTOM MCCIICTOBAHMIA:

CreLUaIn3UpOBaHHON Mebenu 1 MHCTPYMEHTHI

000pyIOBaHUEM. (OakTepuonornyeckue
HETIU U MUHLIETHI),
nabopaTopHas mocyaa,
Habop Kpacurenei,
MUTATEIbHBIE CPEIBI,
KYJIbTYpBI
MHUKPOOPTaHU3MOB.

AyIuTOopHus Ul CaMOCTOSITENIbHONW pabOoTHI

Tins oOydJaronuxcs (MOXET UCIOJIb30BATHCS IS
., | IpOBEeIEHUs] CEMUHAPCKUX 3aHATHH 1 MHUKpOcKonbl «buomen-5» n
CaMOCTOSITENIbHOM 9
paGoTH KOHCYJIbTaIMi ), OCHAILLIEHHAs! KOMIIEKTOM «brnOnTuK»

CreLUaIN3UpPOBaHHON Mebenu 1
KoMibroTepami ¢ gocrynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHosHas numepamypa.

1. MeauuuHcKasi MUKpOOHOJIOT S, BUPYCOJIOTUS 1 UMMYHOJIOTUS [ DNEeKTPOHHBIN
pecypc]: yueOHuK B 2-x ToMax. T. 2 / mox pen. B.B. 3BepeBa, M.H. boituenko. - 2-e u3zn.,
nepepad. u jgor. - Mocka: [DOTAP-Menua, 2022. — 472 c.

2. MeaunuHcKasi MUKPOOHOJIOTHS, BAPYCOJIOTUS U HMMYHOJIOTUS [ DJIEKTPOHHBIH
pecypc]: yaeonuk B 2-x Tomax. T.1 / mox pen. B.B. 3BepeBa, M.H. boituenko. - 2-¢ u3.,
nepepad. u gom. - MockBa: I'DOTAP-Menua, 2022. - 448 c.

Llononnumenvnas nrumepamypa:

1. JIeBuncon Y. Menunuackass MUKpoOHosiorus u uMmmyHosorus. [lepeson c anri. [lox
pen. B.b. beno6oponosa. — 3-e uzn. M.: Jlaboparopus 3uanmii, 2020. — 1181 c.

2. Capyxanosa JL.E., Bonuna E.I'., flmmna H.B. MukpoOuomnorus. Yuebnoe nocodue.
[DnexkTpoHHbIE TeKCTOBBIE naHHbIe]. M.: u3a-Bo PYJIH, 2023.

- CapyxanoBa JL.E., Bonmuna E.I"., flmmmnaa H.B. O6mas mukpoOuonorus,




BUPYCOJIOTHS U TIPUKaIHAS UMMYHOJIOTH. Y4eOHOe mocodne. [ DIeKTpOHHBIE TEKCTOBBIC
nannbie]. M.: u3a-so PYJIH, 2022.
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:
1. 9bC PYIH u ctopornue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKIJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaenra» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM M HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0isi CAMOCMOAMENbHOU pabomuvl 0OYUAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii no qucuuiuinbe «['eHocucTeMaTuka u GUIIOTeHUSI MUKPOOPTaHU3MOB).

* - Bce yueOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € JEMCTBYIOIMM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOUHBIE MATEPHAJIbI U BAJLIbHO-PEITHHIOBASI CUCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUI IO
JTUCHUIJIMHE

OneHouHble MaTepuaybl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIETEHIMH (YacTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIIMHBI
«l'eHocucTemMaTka M (QWIOT€HHS MHUKPOOPTaHW3MOB» HpelacTaBieHbl B llpunoxkenunm x
Hacrosel Paboueil mporpamme JUCHUTUIMHEIL.

* - OM u BPC ¢opmMupyroTcsi Ha OCHOBaHUH TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOroO akta PY J1H.



PA3BPABOTYMUK:

Smuna Hatanusa

JlouieHT BsuecinaBoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
[Toponpuropa Upuna
3aBeayromuii kadeapoit BukTtopoBna
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJbD OII BO:
A3zoBa Maanna
3aBenyromuii kageapoit MyxamenoBHa
Honxcnocmo, BYTT Ioonuce Damunus U.0.



