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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuinHa «MUKpOOHOIOrUs M T€HETHMKAa MHUKPOOPIaHHW3MOBY» BXOAUT B IPOTrpaMMy
cneuuanureta «bruonnxenepus u OuonHgpopmaruka» o Hamnpasiaeruo 06.05.01 «buonnxenepus
u OuouHpopmaTuKka» U u3ydaercs B 3 cemecTpe 2 Kypca. JucnumumnHy peanusyer Kadenpa
mukpobuonorun umeHu B.C. Kukrenko. Jlucuurimaa cocTouT w3 5 pazaenoB u 21 Tema u
HalpaBieHAa Ha M3Y4EHHE MHOrooOpasusi MHUKpPOOPraHM3MOB, HX OMOJIOTMYECKOH poiiy,
natonorud  Qguopel W ¢ayHbl, TEOPUH JUATHOCTHKH, MPUHIMIIOB HMMYHOJOTHYECKUX
UCCIIeIOBaHUM, IPOU3BOJCTBA U KOHTPOJIS OMonpenapaToB.

Llenpt0 OCBOEHUS AMCHUIUIMHBI SBISIETCS OKa3aHUE IOMOIIM OOYYaloUIMMCS B OCBOCHUH
TEOPETUYECKMX BOIPOCOB O MHOrooOpasMu MHpa MHUKPOOPIaHU3MOB, 00 HMX pOIM B
00111e0MOIOrMYEeCKHX MpOoIeccaX M B MATOJOTMHM PACTEHUH M KUBOTHBIX, TEOPETHUECKUX OCHOB
JUArHOCTUKH, HPUHIUIIOB HMMYHOJIOTMYECKMX MCCIEIOBaHUM, W3TOTOBIEHUS M KOHTPOJISA
OouonpenapaToB

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenune TUCHUIUTMHBI « MUKPOOUOJIOTHS U TeHETHKAa MUKPOOPTaHU3MOBY HAIPABJICHO Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (YaCTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuUxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHCIUILIIHEI)

Croco0OeH MpoBOAUTH
HaOJFOICHUS, OTIHCAHWS,
UICHTU(PHUKAIHIO U HAYIHYIO
KIaccu(UKAIIIIO OPTaHH3MOB
(mpokapuot, rpuboB, pacTeHUH U
JKUBOTHBIX);

OIIK-1.1 3Haer KpuTepuu COBPEMEHHON TAKCOHOMUYECKOM
KIaccu(pUKaIu OMOIOTHIECKHX 00 BEKTOB;

OIIK-1.2 YMeer naBaTh ONHMCAaHUE W IPOBOJUTH UACHTH(PHUKAIINIO U
TaKCOHOMHMYECKYIO KJIacCU(UKAITHIO JKUBBIX OPTraHU3MOB Ha
OCHOBE COBPEMEHHBIX METOJIOB;

OIIK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

I[I/ICIII/IHJ'H/IHa ((MI/IKp06I/IOJ'[OFI/I$[ u TCHCTHUKAa MHUKPOOPTaHU3MOB» OTHOCHUTCHA K
o0si3arenbHOM yacTu O1o0ka 1 «/Iucrummmnel (MoLynn)» o0pa3oBaTeabHOM MPOrPaMMBbI BBICIIETO
oOpazoBaHus.

B pamkax oOpa3oBaresbHOM IpOrpaMMbl BbICHIETO OOpa30BaHUS OOydarOIIMECs TakKkKe
OCBaMBAIOT  JIpyrMe€ JWCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3allJIAaHUPOBAHHBIX  PE3yJbTAaTOB OCBOEHUS JUCHUIUIMHBI «MUKpOOHMONOTHS W TeHeTHKa
MHUKDPOOPTaHU3MOB).

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHuro
3aNIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

HanMenoBanme IpenmecTByIONIHE Iocaenyromue
u HCUMILINHBI/MOIYJIH HCHMIIHHBI/ MOAYIH
bp KOMIIETEHLIUH Aucn *ﬂy ’ Aucn *Hy ’
NPaKTHKH NPAKTUKH
Crioco0GeH pOBOIUTH Boranmnka u cucreMarnka
. 300J10THsI TO3BOHOYHBIX;
HaOIIOAEHUs, ONIMCAHU, pacTeHHiA; T Y—
UACHTU(DUKAIMIO U 30050118t 6€CIIO3BOHOYHEIX; Py ’
OIIK-1 MenumHckas
HAYYHYIO KIACCUPUKAIHIO MHUKOJIOrYs ¥ aJIbrOJIOT U, OBHAKOMUTCILHAS:
OpraHu3MOB (IIPOKAPHOT, [{uTOIOTHS 1 THCTOJIOTHS ’
rpuOOB, paCTEHUI U JKUBOTHBIX U PACTCHUN;




IIpeqmecTByOIIHE IMocaenyroime
HaumenoBanme pen yiom Ayrom
Hndpp JHCHUITHHBI/MOIYJIH, JHCHUITHHBI/MOYJIH,
Kommerentum MPaKTHKH* NMPaKTHUKH*
>KUBOTHBIX); O3HakoMHUTENbHAS PAKTHKA;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIHIUIUHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmas TpyI0eMKOCTh TUCHUTUTHHBI «MUKPOOUOJIOTHS U TEHETHKA MUKPOOPTaHU3MOBY COCTABIISIET «3) 3a4E€THHIC CTUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL 8bICUIE20 00PA3068aHUS Ol OYHOU Gopmbl
00yuenus.

Bun yueOHoii padoThI BCETO, ax.u. CEMec?’T pCE)
Koumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
Jla6opartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma oby4arowuxcs, ax.u. 45 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Bua
Homep | HammeHnoBanmue pazaesa .
Copep:xaHue pa3aesia (TeMbl) yuyeoHoM
pasaena AUCHHUILTUHBI «
padoThI
Cucrematuka,
ITonsiTne o cucTeMaTHKe U KJIaCCU(HUKALIIH
Paznen 1 [Mopcdosmorust u ctpoeHue 11 JIK, JIP
MHKpPOOPTraHU3MOB. TaKCOHOMHYECKHE KaTErOPHH.
MHKpPOOPIaHU3MOB
12 [TpuHIMIIE cCOBpeMEHHOI KiTacCH()UKAITIH TIK. TIP
' Oaxrepwmii mo bepmxu. IIpokaprOTH M 3YKapHOTHL. ’
1.3 OcHoBHBIE GOPMBI B TOTUMOP(HU3M OAKTEPHH. JIK, JIP
Crpoenne 6akTepraabHOI KieTKH. OCOOEHHOCTH
MOP(OJIOTHH U CTPYKTYPbI CITUPOXET
14 pd PYKTYpbI CTIHPOXET, JIK, JIP
AKTHHOMHUIIETOB, MUKOILIA3M, PUKKETCHH,
XJIAMUJIHH.
®dusnonorus
Paznen 2
MHKpPOOPIaHH3MOB
Bnusinue gakropos
N ¢ p Bawusinue dpusndeckux paxropos. [Tonsrue o
Pasnen 3 |BHeliHeH cpenbl Ha 3.1 JIK, JIP
CTepMJIN3AIUH U aCEITHKE.
MHKPOOPTaHU3MBI
32 JeiicTBue xumMudeckux BemecTs. [loHsATHE 0 TIK. TIP
' JIe3NH(EKINH ¥ aHTUCETITHKE. i
eiicTBre Ononornuecknx GpakTopoB HA
33 A daxcrop JIK, JIP
MHUKpPOOPTaHH3MBL.
Bakrepuodaru. [Ipupona, cBoiicTBa, 0COOCHHOCTH
3.4 crpoenus. [IpakTuueckoe NpUMEHEHNE JIK, JIP
OakTeprogaroB B BeTepUHAPUH.
Antn6motuku. [IpoayieHTs aHTHOMOTHKOB,
MPUHIUIIBI UX TONTy4YeHUsl. MeXaHU3M 1 CIIEKTP
3.5 . JIK, JIP
JIeWCTBHSI aHTHOMOTHKOB.
AHTHOMOTHKOPE3UCTEHTHOCTh MUKPOOOB.
IToHsTHE O HAC/IECTBEHHOCTH U H3MEHYHBOCTH.
4.1 oI JIK, JIP
['eHeTnueckuid KoJ U nepeaada nHdopmanuu.
XPOMOCOMHBIE I BHEXPOMOCOMHBIE TeHETHIECKUE
4.2 P P JIK, JIP
JICTEPMHUHAHTHI (IJIa3MHBI).
Paszen 4 I'eneruka 4.3 [Tpupoaa N3MEHYNBOCTH MUKPOOOB. JIK, JIP
MHKpPOOPIaHH3MOB CrioHTaHHbBIE U MHAYLIUPOBAHHBIE MYTALIUH Y
4.4 o JIK, JIP
GaxTepuii.
45 PexoMOMHALIMOHHASI N3MEHYMBOCTD y OaKTepHii JIK, JIP
46 3HaueHue yueHHs: 00 N3MEHYMBOCTH MUKPOOOB B K. JIP
) JIMarHOCTHKE U crennrieckoil npoduiiakTuke. ’
MUuKpoOpraHu3Mbl Kak CHMOMOTHYCOKHE
5.1 HapTHEPBL: MyTyaau3M, KOMMEHCAIU3M, JIK, JIP
p napasuTU3M, aHTarOHU3M
acIpOCTpaHeHNe
P 5 pocTp 5.2 Mukpodiopa nouBsl, BOJIBI M BO3/IyXa. JIK, JIP
a3zgen 5 | MUKpOOPIraHU3MOB B
A PoOp 5.3 Mukpodiopa Tena >KHBOTHBIX JIK, JIP
OpUpoze
5.4 Jucbakrepnos, ero npuarHsl 1 MeTo bl Koppekuuu | JIK, JIP
55 HopwmanbsHas mukpoguopa u ee 3amurHas ¢pyakuus | JIK, JIP
5.6 [TpoGuoTHkn JIK, JIP

* - 3anonserca Tonpko no QUHOM popme obyuenus: JIK — nekyuu; JIP — nabopamophuie pabomoi, C3 —
CEeMUHAPCKUe 3aHAMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL




Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHoe/1a0opaTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

JlexunonHas

Aynuropus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIIICHHAS
KOMIUIEKTOM CIEIUAIN3HPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHUYECKUMU
CpeICTBaMU MYJIbTHMEINA TPE3CHTAIIUN.

Jlaboparopus s
MIPOBEJCHUS JIaOOPATOPHBIX
U IIPAKTUYECKUX 3aHATHUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHON
arrecranuu. Komrmiekr
CIIEHUAJIN3UPOBAHHON
MeOenu; TEXHUYECKUE
cpenctra: Kamepa
nudposas Levenhuk
M1400 PLUS;
Crnektpodoromerp Genesys
10S Vis, Thermo;
TepmocTtar
cyxoso3aymHsiii CITY TC-
1/80; JlamunapHsbIii O0KC
BABHI-01-«JIlamunap-Cx-
1,2 LORICA;
AxBaguctuuistop [13-4-02
OMO; I1mamMeHHbBII
dbotomerp Jenway PFP 7;
CTEPUJIM3ATOP
ITAPOBOI KNV C;
Mukponentpudyra
M1324R; XonoaujIbHUKA
Pozis, buproca; Lleiikep
n1st mpo6upok Heidolph
Reax top; TepmocTtar
Allsheng MiniT-H2C;
Llentpudyra-soprexc CM-
70M-07; HacTonpHas
neHtpudyra 5415 R
Eppendorf; Becsr Mettler
Toledo; Memainka
marautHasg Heidolph MR
3001; Mopo3unbHUK
HU3KoTeMeparypHblii Haier
DW-86W100 (100m); TTLIP-
6okc BAB-IILIP-Jlamunap-
C; UcTouHuk nUTaHus
Onph-4 n
ANEKTPOPOPE3HBIE KaMEPHI,
Tpancumomunarop ECX-
15C; Tepmouukiepsl
Biometra Tgradient; JIHK-
aMITHHUKATOD,




IpaJIueHTHBIN TePMOOIIOK,
TC1000-G; I'omorenuzarop
MeXxaHu4deckui, Bioprep-6,
Allsheng.ITporpammuoe
obecrieueHne: MPOAYKTHI
Microsoft (OC, naker
O(pHCHBIX MPUIIOKEHUH, B
1.4. MS Office/Office 365,
Teams).

Jlaboparopus

Ayautopus Juisi IpOBEIeHNS Ta00PaTOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYJIbTALIUMN,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOU
aTTecTalliy, OCHAIICHHAs KOMIUIEKTOM
CHeIMaIu3UpPOBAHHON MeOen U
0o0opynoBaHUEM.

JlaGopartopust mist
MPOBEICHUS 1TaOOPaTOPHBIX
U IPAKTHUYECKUX 3aHATHH,
TEKYIIETO KOHTPOJIS U
IIPOMEKYTOUHOU
arrectanuu. Kommexkr
CHEeIUAIU3UPOBAHHON
Me0eJI; TEXHUYECKHE
cpenctsa: Kamepa
mudposas Levenhuk
M1400 PLUS;
Crnekrpodoromerp Genesys
10S Vis, Thermo;
Tepmocrar
cyxoso3aymnsii CITY TC-
1/80; JlamunapHsIii O0KC
BABHN-01-«JIamunap-Cx»-
1,2 LORICA;
AxBaguctumstop [13-4-02
DOMO; ITimaMmeHHbBIN
doromerp Jenway PFP 7;
CTEPWIM3ATOP
ITAPOBOU KUYC;
Muxkpornentpudyra
M1324R; XonoaujIbHUKH
Pozis, buproca; Lleiikep
nst mpobupok Heidolph
Reax top; TepmocTar
Allsheng MiniT-H2C;
Llentpudyra-soprexc CM-
70M-07; HacTonpHas
neHrpudyra 5415 R
Eppendorf; Becsr Mettler
Toledo; Memainka
marautHasg Heidolph MR
3001; Mopo3unbHUK
HU3KoTeMeparypHblil Haier
DW-86W100 (100m); TTLIP-
6oxc bAB-IILIP-Jlamunap-
C; UcTouyHUK TUTaHUS
Onbd-4 n
ANEKTPOPOPE3HBIE KaMEPHI,
Tpancumomunarop ECX-




15C; Tepmouukiepsl
Biometra Tgradient; JIHK-
aMILTHHUKATOD,
rpaJInCHTHBIN TEPMOOJIOK,
TC1000-G; I'omorenuzarop
MexaHu4eckuii, Bioprep-6,
Allsheng.ITporpammuoe
o0ecrieueHne: MPOAYKTHI
Microsoft (OC, maker
O(HCHBIX MPUIIOKEHUH, B
1.4. MS Office/Office 365,
Teams).

Hns

CaMOCTOSITEIILHOM
paboTsl

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
o0yyaroimuxcs (MOXeT UCIOIb30BaThCS IS
IIPOBEJICHUS] CEMMHAPCKUX 3aHATHI U
KOHCYJIbTalIi{), OCHALLIEHHAs KOMIJIEKTOM
CHeIUaTu3UPOBAHHON MeOen U
KoMIbroTepami ¢ gocrynoM B OMOC.

KommnbrorepHslii knacc s
IIPOBE/ICHUS 3aHATUN
JIEKIMOHHOI'O THIIA,
IPAaKTUYECKUX 3aHITUH,
TEKYIEro KOHTPOJIS U
IIPOMEKYTOUHOU
arrectanuu. Kommexkr
CHelHaTu3upOBAHHON
MeOCIN; TEXHUUECCKHE
cpenacrtpa (10 pabounx
MecT): IHTepakTUBHBIM
KOMILJIEKC - HUHTEpaKTUBHAs
nocka Triumph Board ¢
npoexkropoM Optoma.
BupryanbHslii
71a00paTOPHBIN MPAKTUKYM
«®usukon». [Iporpammuoe
o0ecrieyeHue: NPOAYKThI
Microsoft (OC, naker
O(HCHBIX MPHIIOKEHUH, B
T.4. MS Office/Office 365,
Teams).

* - ayIUTOpHS JAJIsL CAMOCTOSTENbHOM paboThl obydaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YAEBHO-METO/JUMYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHosHas tumepamypa:
1. Muxkpo6uosorus : yueonoe mocooue / JI.LE. Capyxanona, E.I'. Bonuna, H.B. flmuna [1
Ip.]. - DnexTpoHHble TeKCTOBbIE AaHHbIE. - MockBa : PY/JIH, 2023. - 235 c. : un.URL:
https://lib.rudn.ru/MegaPro/UserEntry? Action=Link_FindDoc&id=509743&idb=0
2. Caxaposa, 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
: 2JIeKTpOHHBIH // JlaHb : anekTpoHHO-O0nbmoTeynas cucrema. — URL:
https://e.lanbook.com/book/255011
3. Konokonosa, H. H. Mukpo6uonorus : meronunueckue ykasanus / H. H. Konokonosa,
JI. ®. Koconanora. — Tromens : TromI'Y, 2018. — 72 c. — TekcT : anmexkTpoHHsbIit // Jlans :
3NIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/117822
Hononnumenvnas aumepamypa:
1. FOxueBuy, I'. I'. MukpoOuomnorus: npakTukyMm : yaeonsle nocobus / I'. I'. FOxueBuu.
— I'ponno : I'pl'Y um. Anku Kymansr, 2018. — 86 ¢. — ISBN 978-985-582-166-4. — Tekcr :




AJICKTPOHHBIN // JIaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/262724
2. Ilerpumesa, T. 0. IIpaktukym o obmeit Mukpoouonoruu : yaeonoe nmocooue / T. 1O.
[Terpumesa. — Enemn : EI'Y um. .A. bynuna, 2022. — 89 c. — ISBN 978-5-00151-342-1. —
Tekct : anexTpoHHbIN // JIaHb : 2IeKTpOHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/331916
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmoTeunas cuctema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucrteMa Suaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanwvl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nexuuit o quctuminuie « MUKpoOHOIIOTHS U TeHETHKA MUKPOOPTaHHU3MOB).

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € JAEHCTBYIONUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJUIBHO-PEUTHHTOBASI CHCTEMA
OLEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTHM KOMIETEHLHUI TIO
JTUCHUIIMHE

OneHouHble MaTepuayibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIETEHIMH (YacTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIMHBI
«MuKpoOHOJIOTHS U TeHETHKa MUKPOOPTaHU3MOBY MpezcTaBiieHbl B [Ipuioxkennn k HacTosen
Paboueii mporpaMMe AUCHUTUINHBL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY 1H.



