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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuummuaa «CoBpeMEHHBIE METOABl HCCIEAOBAHUS B MHUKPOOHMOJIOTUHM» BXOJHUT B
nporpammy OakanaBpuara «buomemuiuna» o HanpasieHuro 06.03.01 «buonorus» u u3ydaercs
B 6 cemectpe 3 kypca. Juctumummny peanusyer Kadenpa mukpoduonoruu umenu B.C. Kukrenko.
JucuumiuHa cocTouT U3 4 paszzesnoB u 11 Tem U HalpaBiieHa HAa U3y4YE€HUE COBPEMEHHBIX METOJI0B
MHUKPOCKOIIHH, KYJbTYPOMHBIX METOJIOB U OMUKCHBIX TE€XHOJIOTHH.

llenpto oOCBOEHUS JUCHUIUIMHBI SIBISIETCA IONY4YeHHE O0a30BbIX 3HAHUW O MeToJax
MUKPOCKOTIMHM  (CKaHUpYIOIIasg d3JEKTPOHHAs  MHUKPOCKOIHMS, CKaHUPYIOIIas  30HA0Basd,
aTOMHOCHJIOBAs, KOH(OKaNbHAsl CKaHUPYIOLIAs U JlazepHasi UHTep(hEepeHIIMOHHAs MUKPOCKOMUS),
O COBPEMEHHBIX KYJIbTYPOMHBIX METOJ[aX, 00 OCHOBaX T€HOMHUKH M TIPOTECOMHUKH; (DOPMHUPOBAHHE
YMEHHH MPaKTUYECKOT0 MPUMEHEHHUSI TOTYyYSHHbBIX 3HAHUH.

2. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUSA JUCHUIIJIMHBI
OcBoenne auctumiInHbl «COBpPEMEHHbIE METOJbl HCCIECIOBAaHUS B MHKPOOHOIOTHUH
HampaBJIecHO Ha (opMHpOBaHWE Yy OOyYalONIMXCA CISAYIOMUX KOMIICTCHIMNA (4acTH

KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWUXcs npu O0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

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

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

Cmoco0eH npoBOAUTH [IK-1.1 [1nanupyeT OTAENbHbBIE CTAIUU UCCIEA0BAaHUS IPU
HCCIIENOBAHMS, UCIIBITAHUS U HAJIMYHAX OOIIETO IJIaHa paboTHI;
sKcnepuMeHTaNbHbIe padoTel B |[1K-1.2 BriOupaet u ucmoibp3yer 000pyIOBaHUE U METOIBI JUIS
ctepax papmaneBTHUSCKON peIIeHHs MOCTaBICHHBIX 33249 B cepax (apMarieBTHIeCcKOi
pa3paboTKH  OMOMEIUIIMHCKHX |pa3padOTKU ¥ OMOMEIUITMHCKUX TEXHOIJIOTHIA,
TEXHOJIOTUH, COCTABIISTh UX [TK-1.3 AHanu3upyeT, UHTEPIPETUPYET, OIICHUBAET, IPEICTABIISIET
onucanus u GOpMyIHPOBATH Y 3alUIIAET Pe3yIbTaThl BHIMIOJIHEHHOTO HCCIIEI0BaHUS C
BBIBOIbI 000CHOBaHHBLIMHU BBIBOJAMHU;

IK-1

Crioco0eH ucciie1oBaTh

(U3HOTIOTHYESCKHE COCTOSIHUS U
[1K-2.2 Bnageet MeTojaMu HCCIIE0OBaHNSI HOPMAIBHBIX U
MATOJIOTUIECKHE POLIECCHI B

IK-2 MATOJIOTHYECKUX MTPOIIECCOB B OPraHU3MeE YeIOBeKa Ha

OpraHn3Me 4CjIOBEKa Ha
MOJICKYJIAPHOM U KJIICTOYHOM YPOBHAX;
KIJIIECTOYHOM U MOJICKYJIAPHOM

YPOBHSIX

ITK-3.1 OcymecTrisieT cOOp peryIsTOpHON 1 HAYIHOH
Crnoco6eH OCyYIIECTBIISTh MOUCK M | MH(GOpMAaLK, HEOOXOIUMOM IS pelIeHus! MpodeccHoHaNbHBIX
aHAJIM3 PEryJIITOPHON M Hay4yHOH |3a1a4 B cepe MpUMEHEHNsI ONOMETMIIMHCKHX (B TOM YHUCIIe

IK-3 nH(pOpMAaLUK A1l pELIeHUs KJIETOYHBIX Y T€HETHYECKHUX) TEXHOJIOTHH, C HCIIOJIb30BaHUEM
PO ECCHOHANBHBIX 3324 B |Pa3IMYHBIX HCTOYHHKOB,;
o0acTi GMOMETHUITIHEI [1K-3.2 CuctemMaTu3upyeT U aHATH3UPYET HHOPMAIIHIO IS

pelieHus KOHKPETHOW 3a/1auu;

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

Juctmmuimaa «COBpEeMEHHBIE METOMbI WCCIIENOBAaHHUS B MHUKPOOMOJOTHH» OTHOCHTCS K
610Ky 10 BBIOOPY OJ10ka 00pa30BaTENbHON MPOTPaMMBI BBICILIETO 0Opa30BaHuU.

B pamkax o0Opa3zoBaTeNbHON MpOrpamMMbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaWBAKOT Apyrue JUCHUITIINHBI n/nnm IMPAKTHUKHU, CHOCO6CTByIOHH/Ie JOCTHUXCHUIO
3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHU A JUCHUIIJIMHBL ((COBpCMeHHBIG METOAbI UCCICAOBAHNUS B
MHUKPOOHOIOTHI.




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*

IIK-1

CriocoGeH MpoBOIUTE
HUCCJIICAOBAHMsA, UCTIBITAHUA
1 OKCIICPUMEHTAJIbHBIC
paboThl B chepax
(dapMareBTHICCKON
pa3paboTKu U
OMOMETUIIMHCKUX
TEXHOJIOT Ui, COCTABJIATH UX
OIMUCaHUS U POPMYITHPOBATE
BBIBOJIBI

[utoreneruka;
[IpakTUKyM II0 TCHETHKE;
OOm1as TUCTOJIOTHS,
[IpakTUKyM 1O THCTOJIOTHUH U
KJICTOYHOM OHOJIOTHH;
OH3UMOJIOT U,
[IpakTHKyM 10 GHOXMMUWY;
Oomurast huznonorus u
KYJIbTUBHPOBAaHUE
MHUKPOOPTaHU3MOB;
[IpakTUKyM 110 MUKPOOHOJIOTHY;

[IpexaumomMHas MpakTHKa;
IIpakTukym 1O reHETHUKE;
MounekymsipHasi TEHETHKA;
I'eneTnueckas MHXEHEPUS;
I'enetnka yenoBeka ¢
OCHOBAMHU MEIUIIMHCKOI
TeHETHUKY;

I'eneTrka MUKPOOPraHU3MOB;
IIpakTHKyM 1O THCTOJIOTUH U
KJIETOYHOI Onosoruy;
YacTHas THCTOJIOTHS;
OMOpuonorus u OUOJOTHS
pa3BHUTHS;

[uronorus u KiueToyHas
OHOJIOTHS;

PereneparuBHas 6uonorus u
MEIUIIHA;

[IpaxkTrKyM 1o GHOXMMUWY;
buoxumus opraHoB U TKaHEH;
Buoxumust KI€TOYHBIX
MeMOpaH;

Buoxumus 11 (mponBuHyTHIH
Kypc);

MenuuuHcKas ONOXUMHUS;
IIpakTukym no
MHUKPOOHOJIOTHH;
I'eneTnyeckre OCHOBBI
YCTOMYMBOCTH K
aHTHOAKTEPHATBEHBIM
npenapaTam;

OKONIOTHS MEKPOOPTaHU3MOB,;
Menununackas
MHUKPOOHOIIOTHS;
I'enocucremaTnka u
¢unoreHus
MHKpPOOPTaHH3MOB;
I'enomuka n npoTeoMuka;

[K-2

Crioco0en ucciieroBaTh
(busmonornueckue
COCTOSIHHS U
MATOJIOTMIECKHE TPOLIECCHI
B OpraHU3ME YelIOBeKa Ha
KJIETOYHOM U
MOJIEKYJISIPHOM YPOBHSX

[TaTomorus KneTKu;
[{uroreneruka;
OO011ast TUCTOJIOTHS;
OH3UMOJIOT U,
IIpakTukyM™m O I'€HETHUKE;
[IpakTUKyM MO TUCTOJIOTUU U
KJICTOYHOW OMOJIOTHH;
[IpakTUKyM 11O OMOXHMUWY;
Oom1ast puznonorus u
KYJIETUBUPOBaHUE
MHKPOOPTaHU3MOB;
[IpakTky™m 10 MUKPOOHOJIOTHH;

IIpepumiomMHas NpaKkTHKa;
HNmMmyHODOTHS;
MouekyisipHasi TeHETHKA,
I'eneruka uenoseka ¢
OCHOBaMHU MEIHUITMHCKOM
TEeHETHKH;

YacTtHast TUCTOJIOTHS;
OMOpuonorHs U OUOJIOTHS
pa3BuTHs;

Huronorus u kiaeToyHast
OHOJIOTHS;

PereneparuBHast Ouonorus u
MEIUINHA;

buoxumus opraHoB U TKaHEH;
buoxumus Ki1eTouHbIX
MeMOpaH;

buoxumust 11 (mponBuHyTHIT
Kypo);




HIudgp

HanmeHnoBanue
KOMIIETEHIIUH

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKH*

Mocaenyrommue
JUCHMIIHHBI/MOAYJIH,
NPaKTHKH*

MennnuHcKas ONOXUMHUS;
I'eneTnyeckue OCHOBBI
YCTOMYMBOCTHU K
AHTHOAKTEPUATEHBIM
Ipernaparam;

OKONorusi MUKpOOPTaHU3MOB;
MenuuuHckas
MUKPOOHOIOTHs;

IIpakTHKyM 1O TeHETUKE;
IIpakTHKyM 1O THCTOJIOTUH U
KJIETOYHOI OHosoruy;
[IpakTHKyM 1o 6GnoXuMuwy;
IIpakTukym no
MHUKPOOHOJIOTHH;

IK-3

Cnoco0eH ocyIecTBIsTh
ITOMCK Y aHaJIn3
PEryisITOPHOU U HaYy4HOH
HHPOPMALIUY [T PEUICHUS
po¢eCCHOHANBHBIX 33139 B
00J1acTH OMOMEIUIIMHEL

OH3UMOJIOT U,

[IpexaumiomMHas MpakTHKa;
I'enomuka n mpoTeoMuka;
I'eneTnueckas UHXEHEPUS;
I'eHeTnKa MUKPOOPraHU3MOB;
OMOpHoIOTHS U OUOIOTHS
pa3BuTHS;

Pereneparusnas Guonorus u
MeIUIrHa;

Buoxumus 11 (mponBuHyTHIH
Kypc);

I'enocucremaTnka u
¢unoreHus
MHKpPOOPTaHH3MOB;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1mmast TPyA0EMKOCTh AUCIHUILTUHBI «COBPEMEHHBIE METOIbI UCCIICTOBAHIS B MUKPOOHOIOTUN) COCTABIISICT «4» 3a4eTHBIC CIIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHusi 00pa308amenbHOl NPOSPAMMbL BblCUle20 00paA308aHus Olisi OYHOU (HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeCGT pCED)
Koumaxmmnas paboma, ax.u. 75 75
Jlexrun (JIK) 30 30
Jlabopartopusie pabotsl (JIP) 45 45
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 42 42
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

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

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pasnesa AVCHUTILTAHBI .
padoThI
11 CBeToBast MUKPOCKOIHS JIK, JIP
12 JIromuHectieHTHas: Mukpockonus. CkaHupyonias K
Pasnen | OCHOBBI COBpPEMEHHOMI ' 9JIEKTPOHHAsE MUKPOCKOITHSI
MHUKPOCKOIIUH MHUKpOCKOIIUS CKaHUPYIOILAas 30H10Bas,
13 aTOMHOCWJIOBasl, KOH(OKaJIbHASL CKAHUPYIOLIAs 1 JIK
Jla3epHasi HHTepepeHIIOHHAs
IIuraTensHble cpeasl. Belnenenue yncTon
2.1 P A JIK, JIP
N KYJIBTYPBI a3pOOHBIX MHKPOOPTaHH3MOB
Paznen 2 OcroBb1 coBpemeHHol Briaenenue uucToil KynbTyphl aHA3POOHBIX
KYJbTypOMHUKH 2.2 YARTYP p JIK, JIP
MHKpPOOPTaHU3MOB
2.3 MeTtonap! naeHTHUKAIIIH MUKPOOPTaHU3MOB JIK, JIP
3.1 [Nomumepa3sHast enHasE peaknus JIK, JIP
Pectpukumonsslil ananu3. MeToabl MOJIEKYJIAPHOM
39 ruOpugm3anuy. PubotunupoBanue u K
' OTIOCPEZIOBaHHAS TPAHCKPHITIHEH aMILTU(HUKAIIIS
Paznen 3 | OcHOBBI TEHOMUKH pubdocomansHOl PHK
TeXHUKN U TEXHOJIOTHH CEKBEHHPOBAHMS.
33 WuadopmannoHHbIe TEXHOJIOTHH U 0a3bI JAHHBIX K
' quist xpanenust (NCBI: GenBank, PubMed,
TaxBrowser, Taxonomy, BLAST)
4.1 2D - Dnextpodopes JIP
Paznen 4 | OCHOBBI IPOTEOMHUKHI podop
4.2 Macc-CneKTpoMeTpust JIK

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* - 3anonasercs Toiapko o OUHOM dhopme odyuenwst: JIK — aexyuu, JIP — iabopamopnsie pabomoi; C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue aynuropuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUHMILINHBI
(mpu HeOOXOAUMOCTH)

JlexunonHnas

Jlaboparopus

ra3oBbIC TOPCIIKH,

CYXOBO31yIIHBIN
167. Ilpenmetst
HEOOXOIUMBIE IS

HCCIIEIOBAHNI:
WHCTPYMEHTBI

MHKpPOCKOTIbI «bruomen-5» u
«buOnTuk», TepMocrar

naboparopusrii TCBJI-160,
xononmibHUK Indesit SD

MI/IKp06I/IOJ'IOFI/IquKI/IX

(GakTepuonmornueckue
MeTJIN ¥ TTUHIIETHI),
nabopaTopHas mocyna,
HaboOp KpacuTenew,




MUTaTeNbHbIE CPEJIbl,
KYJIBTYPBI
MHUKpOOpranu3mMoB,I I[P
6okc HactonpHBIH BS UV
Cleaner box, bokc
abakTepuanbHOU
BO3AyIIHOU cpenbl BAB
TP «JIamunap-Cp,
Tepmomeiikep Biosan
ts100c, NanoPhotometer
N60 Touch
,Mununentpudyra-BopTexc
multi-spin biosan,
MunnneHTpugyra-BopTeKc
microspin FV-2400 biosan,
Mopo3wibHas kamepa
Liebherr GNP 3056,
XonoaunsHuk buproca-6,
Tepmornukiep CFX96
Touch Real Time System
(RT) u ynpasnstrommii
KOMIIBIOTEP C MOHHTOPOM,
Tepmornukiep CFX96
Touch Real Time System
(RT) u ynpasnstrommii
HOYTOYK Asus

A540L, Tepmorukiep
Biorad T100,
Awmmmudukarop Bio-rad
My cycler, Ammnudukatop
Tepuuk MC-2+,
Mukponentpudyra
Eppendorf Minispin,
Bopteke V-1 plus,
Mukpornentpudyra
multispin Biosan MSC-
3000, UcTounuk
6ecriepeO0itHOTO MUTAHUS

Jns
CaMOCTOSITEIbHON
paboTHI

MHKpPOCKOIIbI «bruomen-5» u
«bnOnTuk»

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl 00yyaronuxcst ykaspiaercs OBA3ATEJIbHO!

7. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIAIIJINHbBI

OcHosHas numepamypa:

1. MeauuuHcKasi MUKpOOHOJIOTHS, BUPYCOJIOTHSI © UMMYHOJIOTHUS [ DNEeKTPOHHBIN
pecypc]: yue6HuK B 2-x ToMax. T. 2 / mox pen. B.B. 3BepeBa, M.H. boituenko. - 2-e u3n.,

nepepad. u gon. - Mocksa: I'90TAP-Menua, 2022. — 472 c.

2. MenunuHckass MUKPOOHOJIOTHS, BUPYCOJIOTUSI 1 UMMYHOJIOTHUS [ DNIEKTPOHHBII
pecypc]: yue6Huk B 2-x Tomax. T.1 / mox pen. B.B. 3BepeBa, M.H. boituenko. - 2-¢ u3.,

nepepad. u gon. - Mocksa: [ DOTAP-Menua, 2022. - 448 c.




Lononnumenvnasn numepamypa:
1. Capyxanoga JI.E., Bonmuna E.I'., lmmnaa H.B. Mukpobuonorus. Ydebnoe nmocodue.
[DnexkTpoHHbIe TeKCTOBBIE NanHbie]. M.: u3a-so PYJIH, 2023.
2. Jleurcon Y. Meaunuuckas MUKpoOuosorus u ummyHostorus. [lepeson ¢ anri. [lox
pen. B.b. beno6oponosa. — 3-e uzn. M.: Jlaboparopus 3uanuii, 2020. — 1181 c.
Pecypcuvl ungpopmayuonno-menekommynuxkayuouro cemu « Anmepremy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
HAa OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubMoTeunas cucrtema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubimoreka onnaiin» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfenra» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (DOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa Suaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuanwl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexnuii no aucuuminae «CoBpeMEHHbIE METOAbI UCCIICOBAHUS B
MUKpPOOUOJIOTUN».

* - Bce y4eOHO-METOANYECKHE MaTepUallbl Ul CaMOCTOATENBHOM paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!
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