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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuinHa «MHUKpOOHOIOrUs M TeHETHMKAa MHUKPOOPIaHHW3MOBY» BXOAUT B IPOTrpaMMy
cneuuanureTa «brnonmxkenepus u Ouonngpopmatuka» no HamnpasieHuo 06.05.01 «buonnxenepus
u OuouH(popmaTuka» MU u3yyaercs B 3 cemectpe 2 Kypca. Jucuumuuny peanusyer Kadenpa
mukpobuonorun umeHu B.C. Kukrenko. Jlucuurmimaa coctouT w3 5 pazaenoB u 21 Tema u
HalpaBlIeHa Ha M3Y4YEHHE MHOrooOpasusi MHUKpPOOPraHM3MOB, HX OMOJIOTMYECKOH poiiy,
natoioruid  Qguopel W ¢dayHbl, TEOPUH JUATHOCTHKH, MPUHIMIIOB HMMYHOJOTHYECKUX
UCCIIeIOBaHUM, IPOU3BOJCTBA U KOHTPOJIS OMonpenapaToB.

Llenpt0 OCBOEHUS AMCHUIUIMHBI SBISIETCS OKa3aHUE MOMOILIM OOYYaroUIMMCS B OCBOCHUU
TEOPETUYECKMX BOINPOCOB O MHOIooOpasMu MHpa MHUKPOOPIaHU3MOB, 00 HMX pOIM B
00111e0MOIOrMYEeCKHX MPOIeccaX M B MATOJOTMHM PACTEHUH M KUBOTHBIX, TEOPETHUECKUX OCHOB
JUArHOCTUKH, HPUHIUIIOB HMMYHOJOIMYECKHX MCCIEIOBaHUM, W3TOTOBIEHUS M KOHTPOJISA
OouonpenapaToB

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenue aucuuIInHbl « MUKpOOHOJIOTHS U F€HETHKAa MUKPOOPTaHW3MOB)» HAIIPaBJIEHO Ha
(dbopMupoBaHHEe y 00YYAIOMINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMIIETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

CrocoOeH MpoBOAUTH
HaOJFOICHUS, OTIHCAHWS,
UICHTU(PHUKAINIO U HAYYIHYIO
KIaccu(UKAIIIO OPTaHH3MOB
(mpokapuot, rpuboB, pacTeHUH U
JKUBOTHBIX);

OIIK-1.1 3naer KpuTepuu COBpEMEHHON TAKCOHOMUYECKOM
KIaccu(pUKaIH OMOIOTHIECKHX OOBEKTOB;

OIIK-1.2 YmMeer naBaTh ONMCAaHUE W TIPOBOJUTH UACHTH(PHUKAIINIO U
TaKCOHOMHMYECKYIO KJIacCU(UKAIHIO )KUBBIX OPraHU3MOB Ha
OCHOBE COBPEMEHHBIX METO/IOB;

OIIK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

I[I/ICIII/IHJ'H/IHa «MI/IKpO6I/IOJ'[OFI/I$[ u TCHCTHUKAa MHUKPOOPTaHU3MOB» OTHOCHUTCs K
o0si3arenpHOM yacTu O0ka 1 «/lucrummmael (MoIynn)» o0pa3oBaTeNbHOM MTPOrPaMMBbI BBICIIETO
oOpazoBaHus.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydarOIIMECs TakKkKe
OCBaMBAIOT  JIpyI'Me€ JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3allJIAaHUPOBAHHBIX PE3yJIbTaTOB OCBOEHUS JUCHUIUIMHBI «MHKpOOMONOTHS W TeHEeTHKa
MUKpPOOPTaHU3MOBY.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwomue
HInd Hauvenosanne uncfmz:mnﬂu;/MoI; JU nncuunnn}:{il/;loz[ JU
P KOMIIETeHIMH s y i, . ya,
NPaKTUKH NPAKTUHKH
CriocoGeH poBOIUTH Borannka u cucreMaTnka
. 300J10THsI TO3BOHOYHBIX;
HaOJIFOEHUSI, OTIMCAHMS, pacTeHHIA;
Bupyconorus;
UACHTU(DUKAIMIO U 30050rHs 6ECIIO3BOHOYHBIX;
OIIK-1 O3HakoMUTENbHAs IPAKTHKA
HAYYHYIO KIACCUPUKAIHIO MuKoJ0rus 1 aIbrojorus; 10 300JIOr ML
OpraHu3MoOB (IIPOKAPHOT, [{uTonorus u rucToJIOrus >
rpuOOB, pacTCHUI U JKUBOTHBIX U PACTEHUH;




IIpenmecTBylomme ITocnenxyrommue
HanmeHnoBanue pen YOI y
Hndpp JHCHUITHHBI/MOIYJIH, JHCHUITHHBI/MOYJIH,
KOMIIeTEHIIUH % «
NMPaKTHKHU NMPaKTHKHU
>KUBOTHBIX ); O3HakOMUTENbHAS MIPAKTUKA MO
OoTaHUKe;

* - 3amoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « MUKPOOUOJIOTHS U TEHETHKA MUKPOOPTaHU3MOBY COCTABIISIET «4» 3a4ETHBIE €TUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCBD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
Cucremaruka,
ITonsTHE O cUCTEMATHKE 1 KJIaCCH(UKALUH
Pazmen 1 |Mopdomorus u ctpoeHue 11 JIK, JIP
MHKpPOOPTaHM3MOB. TaKCOHOMUYECKHE KaTEerOPHH.
MHKpPOOPTaHU3MOB
12 [IpuHIMIE COBpEMEHHOH KiTacCu(pUKaum TIK. JIP
' Oaxtepuii o bepmku. ITpoKapruOTHI B SYKapHOTHI. ’
1.3 OcHoBHbIE GOPMBI B TOTUMOPHU3M OaAKTEPHIA. JIK, JIP
Crpoenne O6akTepraibHON KIeTKH. OCOOCHHOCTH
MOP(OJIOTHH ¥ CTPYKTYPBI CIUPOXET
14 pd PYKTYpbI CIIHPOXET, JIK, JIP
AKTMHOMHIIETOB, MUKOIUIa3M, PUKKETCHH,
XJaMUAui.
Ousuonorus
Paznen 2
MHUKPOOPTIaHU3MOB
Bunusinue daxkropos
N ¢ p Bausinue ¢pusnyeckux paxropos. [lonsrue o
Pasnen 3 |BHemiHel cpensl Ha 3.1 JIK, JIP
CTepHIIN3AINH U ACENTHKE.
MHKPOOPTaHU3MBbI
[JeiicTBue xumuueckux Bemiects. [lonstue o
3.2 JIK, JIP
JIe3UH(EKIINN ¥ aHTUCENTHKE.
eiicTBre Ononorndeckux (GpakTopoB Ha
33 A aicrop JIK, JIP
MHKPOOPTaHU3MBI.
Bakrepuodaru. [Ipupona, cBoiicTBa, 0COOEHHOCTH
3.4 ctpoenus. [IpakTuueckoe npuMeHEHNE JIK, JIP
OakTepro(aroB B BETCPHHAPHUH.
Antnonotuku. IIpoayieHTsl aHTHOMOTHKOB,
MIPUHIMIBI UX TOTy4eHHsl. MeXaHN3M U CIIEKTp
3.5 N JIK, JIP
JIEUCTBUSI aHTUOMOTHKOB.
AHTHOHMOTHKOPE3UCTEHTHOCTh MUKPOOOB.
a1 [TonaTne 0 HaCIEICTBEHHOCTH U M3MEHUYUBOCTH. IK. TIP
) I'eHeTHYCCKUI KO/ U epeava HHGOopMaIn. ’
XpPOMOCOMHBIE 1 BHEXPOMOCOMHBIE TeHETHUECKHE
4.2 P P JIK, JIP
JICTePMHMHAHTSHI (TLIa3MHUIBI).
Pasnern 4 I'enetuka 4.3 ITpupoaa U3MEHINBOCTH MUKPOOOB. JIK, JIP
MHUKPOOPTaHU3MOB CrHoHTaHHbIEe ¥ HHIYLIIUPOBAaHHbIE MyTallUH Y
4.4 o JIK, JIP
OaxTepuil.
45 PexoMOMHaIIMOHHAs U3MEHYMBOCTh y OaKkTepuii JIK, JIP
46 3Ha4yeHne y4eHus1 00 U3MEHYMBOCTH MHUKPOOOB B JIK. JIP
' JIMaTHOCTHKE U CTIICIU(PUICCKON MPOPIITAKTHKE. ’
MHUKpOOpPTraHU3MbI KaK CHMONOTHYEOKHE
5.1 NapTHEPBL: MyTyaau3M, KOMMEHCAIIU3M, JIK, JIP
p rapasuTu3M, aHTarOHU3M
acrpocTpaHeHue
pocTp 5.2 Muxkpodiiopa 1o4Bbl, BOJIbI M BO3/lyXa. JIK, JIP
Pa3nen 5 | MUKpOOpPraHU3MOB B
5.3 Muxkpoduiopa Tena >KMBOTHBIX JIK, JIP
IIPUPOJIE
54 Jucbakrepros, ero npuurHbl 1 MeTo bl Koppekuuu | JIK, JIP
55 Hopwmanbhast mukpodiiopa u ee 3amutHas pyakuust | JIK, JIP
5.6 [IpoGuoTnkn JIK, JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

* - 3anonHseTcs Tossko o OUHOU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomut;, C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.




Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

JlexunonHas

AynuTopus Ui IpOBeIeHUs 3aHATUI
JIEKIIMOHHOTO THIIA, OCHAII[CHHAS
KOMILIEKTOM CHEeMaIU3UPOBAHHON Mebenu;
JOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeACTBaMHU MyJIbTUMEANA MPE3eHTalUH.

Jlaboparopus s
MIPOBEJCHUS JIaOOPATOPHBIX
U IIPAKTUYECKUX 3aHATHUH,
TEKYIIEero KOHTPOJIs U
IIPOMEKYTOYHOU
arrecranuu. Kommiekr
CIIELUAIIM3UPOBAHHON
MeOenu; TEXHUYECKUE
cpencta: Kamepa
nudposas Levenhuk
M1400 PLUS;
Crnektpodoromerp Genesys
10S Vis, Thermo;
TepmocTtar
cyxoso3aymnbii CITY TC-
1/80; JlamunapHsbIi O0KC
BABH-01-«Jlamunap-Cx»-
1,2 LORICA;
AxBaguctuiustop [12-4-02
OMO; I1mamMeHHbBII
dbotomerp Jenway PFP 7;
CTEPUJIM3ATOP
ITAPOBOU KIYC;
Muxkponentpudyra
M1324R; XonoaujIbHUKA
Pozis, buproca; Lleiikep
n1st mpo6upok Heidolph
Reax top; Tepmocrar
Allsheng MiniT-H2C;
Llentpudyra-soprexc CM-
70M-07; HacronbHast
neHtpudyra 5415 R
Eppendorf; Becsr Mettler
Toledo; Memainka
marautHasg Heidolph MR
3001; Mopo3unbHUK
HU3KoTeMepatypHbIiil Haier
DW-86W100 (100m); ITLP-
6okc BAB-IILIP-Jlamunap-
C; UcTtouHuk nuTaHus
Onph-4 n
3NIeKTPO(hOpe3HbIe KaMephl;
Tpancumomunarop ECX-
15C; Tepmouukiepsl
Biometra Tgradient; JIHK-
aMILTHHUKATOD,




rpaJiueHTHBIN TepMOOIIOK,
TC1000-G; I'omorenuzarop
MeXaHu4YecKui, Bioprep-6,
Allsheng.IIporpammuoe
obecrieyeHne: IPOTyKThI
Microsoft (OC, naker
O(pHCHBIX MPUIIOKEHUH, B
1.4. MS Office/Office 365,
Teams).

Jlaboparopus

Aynuropus JUisl IpoBeIeHUs 1a00paTOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYJIbTALIUN,
TEKYILEro KOHTPOJIS ¥ IPOMEKYTOTHOU
aTTecTalliy, OCHAIICHHAs KOMIUIEKTOM
CHeIMaTu3UPOBAHHON MeOen U
00opyI0BaHUEM.

JlaGopartopust mist
MPOBEICHUS J1TaOOPATOPHBIX
U MIPAKTUYECKUX 3aHATUH,
TEKYIETro KOHTPOJIA U
MIPOMEXKYTOUHOU
arrectanuu. Komrexr
CHelHaTu3upPOBAHHON
MeO0eJ; TEXHUYECKHE
cpenctea: Kamepa
uugposas Levenhuk
M1400 PLUS;
Crnekrpodoromerp Genesys
10S Vis, Thermo;
Tepmocrar
cyxoso3aymssii CITY TC-
1/80; JlamunapHbIit O0KC
BABHN-01-«Jlamunap-Cx»-
1,2 LORICA;
AxBaguctumsrop [13-4-02
DOMO; ITimameHHbBIH
doromerp Jenway PFP 7;
CTEPWIM3ATOP
ITAPOBOU KUY C;
MuxkpoueHntpudyra
M1324R; XonoaujIbHUKH
Pozis, buproca; Lleiikep
n1st mpo6upok Heidolph
Reax top; Tepmocrar
Allsheng MiniT-H2C;
Llentpudyra-soprexc CM-
70M-07; HacTonpHas
neHtpudyra 5415 R
Eppendorf; Becsr Mettler
Toledo; Memainka
marautHasg Heidolph MR
3001; Mopo3unbHUK
HU3KoTeMepatypHbIiil Haier
DW-86W100 (100m); ITLP-
6okc BAB-IILIP-Jlamunap-
C; UcTouyHUK TUTaHUS
Onbd-4 u
ANEeKTPOPOPE3HBIE KaMEPHI,
Tpancuimomunarop ECX-




15C; Tepmouukiepsl
Biometra Tgradient; JIHK-
aMILTHHUKATOD,
rpaJInCHTHBIN TEPMOOJIOK,
TC1000-G; I'omorenuzarop
MexaHudeckuid, Bioprep-6,
Allsheng.ITporpammuoe
o0ecrieyeHne: IPOTYKThI
Microsoft (OC, maker
O(HCHBIX MPUIIOKEHUIA, B
1.4. MS Office/Office 365,
Teams).

KommnbrorepHslii knacc s
IIPOBEJECHUS 3aHATUI
JIEKIIMOHHOI'O THUIIA,
IIPAKTUYECKUX 3aHATUH,
TCKYIICTO KOHTPOJIA U

MIPOMEXKYTOUHOU
arrecranuu. Komruiekr
CHEeIUAIU3UPOBAHHON
Aynuropus JUisl CaMOCTOSITEIIbHON pabOThI MeOenu; TEXHUYECKUE
Tins oOyuatroruxcs (MOKET UCIOIb30BaThes At | cpeactna (10 pabounx
. | IpOBEIEHNs CEMUHAPCKUX 3aHATUN U MecT): IHTepakTUBHBIM
CaMOCTOSITENILHOM 9
paboTBI KOHCYJIbTAIHil), OCHALICHHAA KOMILIEKTOM KOMILIEKC - HHTEPAKTHBHAA
CTeNUANN3UPOBAHHON MeOenr 1 nocka Triumph Board ¢
KoMIbroTepamu ¢ goctynom B JUOC. npoekTopoM Optoma.
BupryansHsliii

71a00paTOPHBII MPAKTUKYM
«®usukony. [Iporpammuoe
o0ecrieyeHue: NPOTyKThI
Microsoft (OC, naker
O(HCHBIX MPHUIIOKEHUH, B
T.4. MS Office/Office 365,
Teams).q

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHosHas tumepamypa:

1. Mukpo6uosorus : yaueonoe mocooue / JI.LE. Capyxanosa, E.I'. Bonuna, H.B. flmuna [1
Ip.]. - DnexkTpoHHbIEe TEKCTOBBIE AaHHbIE. - MockBa : PY/IH, 2023. - 235 c. : un.JURL:
https://lib.rudn.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=509743&idb=0

2. Caxapoga, O. B. Bonnas mukpoOuomnorus / O. B. Caxaposa, T. I'. CaxapoBa. — 2-¢
u3n., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 260 ¢. — ISBN 978-5-507-45004-6. — Tekcr
: aJIeKTpOHHBIH // JlaHb : anekTpoHHO-0ubnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/255011

3. Konokonosa, H. H. Mukpo6uonorus : meronnueckue ykasanus / H. H. Konokonosa,
JI. ®. Koconanosa. — Tromens : TromI'V, 2018. — 72 c. — Texkcer : anexkTpoHHsbIii // JlaHs :
aNeKTpOoHHO-OnbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/117822
Hononnumenvnas aumepamypa:

1. FOxueBuy, I'. I'. MukpoOuomnorus: npakTukyM : yueonsie nocodus / I'. I'. FOxueBuu.
— I'ponno : I'pl'Y um. Anku Kymaner, 2018. — 86 ¢. — ISBN 978-985-582-166-4. — Tekcr :




AJIEKTPOHHBIN // JIaHb : anekTpoHHO-0nOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/262724
2. Ilerpumesa, T. 0. IIpakTukym mo obmieir Mukpoouosoruu : yaeonoe nmocodue / T. 1O.
[Terpumesa. — Exnemn : EI'Y um. M. A. bynuna, 2022. — 89 c. — ISBN 978-5-00151-342-1. —
Tekcr : anexTpoHHbIN // JIaHb : AeKTpOHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/331916
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMH 3aKIJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmmoteunas 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 cryaenray www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIC CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/
- morckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a ganabix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvt 0151 camocmosamenbHol pabomsl 00y4arOuuxcs npu
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii no qucuurummae « MUKpOOHOJIOTHS M TEHETHKA MUKPOOPTaHH3MOBY.

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € AEMCTBYIOIIUM HOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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