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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuumnuHa «MHKpOOHOJIOTHS» BXOIUT B IMporpaMmy OakanaBpuata «buoTtexnonorus
pactenuit» no HamnpasiaeHuto 35.03.04 «ArpoHomus» u u3ydaercs B 4 cemecTpe 2 Kypca.
Huctunmuny peanusyet Kadenpa mukpoounonorun umenu B.C. Kukrenko. /[ucuuminaa cOCTOUT
u3 8 pa3menoB u 27 TeM M HampaBlieHa Ha u3ydyeHHe Mopdonorud U PU3HONOTUH
MHUKPOOPTaHHW3MOB U UX POJIM B MOYBEHHBIX MPOLIECCAX U KU3HU PACTEHUH.

Llenpt0o OCBOGHUS AMCLUMIUIMHBL SBIsSCTCS (OPMHpPOBAHWE 3HAHUM M YMEHHHA 110
MUKpPOOUOJIIOTMH JUISl HWCIOJB30BaHUA HUX B Oynymed mnpodecCHOHaIbHOM JesSTENbHOCTH B
IIPaKTUKE CEJIbCKOXO35ICTBEHHOI'O ITPOU3BO/ICTBA.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne AUCHUIUIUHBI  «MHUKpOOMONOTHS»  HAmpaBiIeHO Ha (GOPMHUpPOBAHHE y

oOyJaromuxcst CaeayonuX KOMIETEHINH (4acTH KOMIETSHIINN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHBI)
CnocobeH pemats THIIOBBIE
3a7a4M Ipo(hecCHOHATBHOM
JesTenbHOCTH Ha ocHOBe 3HaHui |OIIK-1.1 JleMoHCTpupy€eT 3HaHHE OCHOBHBIX 3aKOHOB
OINK-1 OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX, ECTECTBEHOHAYYHBIX M 00IIETIPO(deCCHOHATBHBIX

MaTeMaTHYECKHX U €CTECTBEHHBIX |IMCIMIUINH, HEOOXOIMMBIX JUIS PEIICHHs] TUTIOBBIX 3a1a4 B
HayK C IPUMEHEHHUEM 00J1acTH arpOHOMUH;
nHpopMannoHHO-
KOMMYHHUKAIMOHHBIX TEXHOJIOTHI

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnmaa « MUKpoOHOIOTHs OTHOCUTCS K 00s3aTebHOM yacTu Oyoka 1 «Jluciurimabl
(Momynn)» oOpa3oBaTeNbHON MIPOTrpaMMBbI BBICILIETO 0Opa30BaHU.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOydaroIIMecs TakKKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIlJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS TUCHMILIMHBI « MUKPOOHOIOTHS».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3ANIAHUPOBAHRHbLX PpEe3)1bmamoe OC60E€HUA 0MCI/;MI’IJZMHbl
IMpenmecTBylomnme Ilocnenyrommue
HInd Hauvenosanne uncfmz:mnﬂLJMoI; JU le/lClll/ll'l.]'lPl}lli}l:l/SIOI[ JU
P KOMIeTeHIIMH . o, % o,
MPAKTHKH MPAKTHKH
boranuka; duU3NOIOTHs U OHOXUMHS
CriocoOeH peniaTh THIIOBEIC .
N dusnka, pacTeHuii;
3aauu podeccuoHaIpHON
Opranuyeckasi XMMUS; MornekyssipHas OHOIOTHS
JIESITEIbHOCTH Ha OCHOBE .
N Ousznueckas v KOJUIOWIHAS XUMUSI, | pacTCHUH;
3HaHHWH OCHOBHBIX 3aKOHOB
Heopranmueckas u ananmutryeckas | [110710B0ACTBO;
MaTeMaTHUECKHUX U
OIIK-1 XHUMUS; OBOIIEBOJICTBO;
C€CTCCTBCHHBIX HayK C
Marematuka; ATpOXUMHS;
MIPUMEHEHUEM
Buonoruueckue 0CHOBBI duTonaTosorus;
nH(POPMAITMOHHO- N
KyJbTYPHBIX PACTCHHIA, DHTOMOJIOTHS;
KOMMYHHUKAITHOHHBIX N
N 3eMIIeyCTPOICTBO; Bbuorexnonorus;
TEXHOJIOTHIt
I'enernka; TexHosornueckasi MpakTUKa;




IIpenmecTBylomme ITocnenxyrommue
Hndpp Hanvenosanue uncﬁnl:mnﬂbl/yMolzlllme I[HCIII/[I[JII/Ii?liI/ﬁIOZIyJIH
9 9
KoMueTeHmH NpaKTHKA* NpaKTHKH*
Arposkonorus;
OCHOBEI PKOHOMHKHU 1
MECHEPKMEHTA;

[udposas rpaMOTHOCTS;
O3HaKOMHTENbHAS IPAKTHKA 10
OOTaHHUKE;
O3HaKOMHTENbHAS IPAKTHKA TI0
3eMJICyCTPOMCTBY;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI « MUKPOOHUOJIOTHS COCTABISET «3» 3a4eTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C8OeHUs 00pA308amMeNbHOU NPOSPAMMbL 8biCULE20 00pPA308aHUS O]l OYHOU (HopMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CeMec:p(-M)
Konumaxmmnas paboma, ax.u. 45 45
Jlekimu (JIK) 15 15
JlaGopartopusie pabotsl (JIP) 30 30
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 51 51
Koumponw (sx3amen/3auem c oyenkou), ax.u. 12 12
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3

OO6m1ast TpyA0€MKOCTh TUCHHUIUIUHBI « MHUKPOOHOJIOTHS COCTABIISET «3» 3a4€THBIC €IUHUIIBI.
Tabnuya 4.2. Budwvl yuebHoti pabomul no nepuoodam 0c8oeHUs 06pa308amenbHOL NPOSPAMMbL 8blCULe20 00PA308aHUsl OJisi OYHO-3A0UHOU (opMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMecsT PCED
Konmaxmmnas paboma, ax.u. 51 51
Jlexkuuu (JIK) 17 17
JlaGoparopusie pabotsl (JIP) 34 34
IMpaktuueckue/cemunapckue 3austust (C3) 0 0
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 21 21
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01IAasi TPYA0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




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
ITpeameT MUKpPOOHOIIOTHSA, €€ MECTO U POJIb B
11 cucTeMe OMONOTHYECKHUX HAYK, CBA3b C APYTHMHU TIK. TIP
' arpOHOMHYECKUMH AUCIUIUINHAMH. [IpHHITUITET ’
CHCTEMAaTHKH MUKPOOPTaHU3MOB.
[Ipeamer u ucropus Opranuzanusi, 000pyI0BaHHE U PEXUM pabOThI
Pa3BUTHUSI MUKPOOHOJIOTHH. 12 6ak1abopaTopuu. YCTPOWCTBO ONTHYECKOTO TIK. JIP
Paznen 1 |OcHOBBI cucTeMaTHKU ' MHKPOCKOIIa ¥ NpaBHiia padoOTHI C HAM. ’
MUKPOOPIaHU3MOB. Mopdotorust 6akTepuid 1 METOJIBI €€ U3Y4EHHSI.
Mopdonorus 6akTepHid. CrpocHue OakTepHUaTbHON KICTKH. MeTo bl
13 m3ydenus. Ilpocras u cnokHas okpacka. Okpacka | JIK, JIP
1o I'pamy.
14 W3ydeHne MUKPOOPTaHU3MOB B )KHBOM COCTOSHHH. P
' Oxpacka crop, )KI'YTHKOB, KaICyJl.
XuUMIYeCKHil cocTaB OaKTepHaTbHOW KICTKH. THITBI
2.1 U MeXaHWU3M nurtanud. Tunel geixanus. Poct u JIK
pa3MHOXEHHE OaKTepHi.
[TpuroroBnenne nuTaTenbHBIX cpel. MeTopt
2.2 P pet JIK, JIP
CTEpUIIN3AIHN.
. MeTob! KyTbTUBHPOBAHMS M BBIICICHUS THCTHIX
Paznen 2 | ®usnonorus 6axrepwuii 2.3 Y p 5 JIK, JIP
KYJIBTYP a3pOOHBIX MUKPOOPTaHH3MOB.
24 MeTop! KyTbTHBHPOBAHUS U BBIAEICHHUS YACTHIX TIK. TIP
' KYJIBTYp aHa3pOOHBIX MUKPOOPTaHU3MOB. ’
Wzydenne MopoIoruH KOJIOHUH.
25 depMeHTAaTHUBHbIE CBOMCTBA MUKPOOOB U METO/IBI JIP
UX M3Y4YEHHMSI.
3.1 Mukpodiopa Mo4Bbl, METOJIbl HCCIIEIOBAHUSL. JIK, JIP
CanurapHas
Paznen 3 3.2 Muxkpoduiiopa BoJibl, METO/IbI UCCIIEIOBAHUSI. JIK, JIP
MHUKPOOHOJIOTHS
3.3 Mukpoduiopa Bo31yxa, METOIbI HCCIICIOBAHUSL. JIK, JIP
CruproBoe OpoxxeHue. XUMH3M, BO30YyAUTEIN
NPaKTHYECKOE 3HAUCHUE.
42 MonouHokucoe 6poxkeHne. XuMu3M, TIK. TIP
' BO30Y/IMTEIIH, IPAKTHYECKOE 3HAYCHHUE. ’
MacnsHOoKHCI0e OpokeHne. XUMH3M
[Mpespaiienne 4.3 p ’ JIK, JIP
BO30Y/IMTEIH, IPAKTHYECKOE 3HAYCHHUE.
Paznen 4 | MukpooprannzMamMu
N BpoxxeHne NeKTUHOBBIX BEIECTB. XUMU3M,
COEIMHEHUH YIJIepoaa. 4.4 JIK, JIP
BO30yIMTENN, TPAKTHYECKOE 3HAUCHHE.
45 ApnpoOHOE pa3IoKeHNe KICTYaTKH. XUMH3M, JIK. TIP
' BO30YyIMTENN, IPAKTHYECKOE 3HAUCHHE. ’
46 AHa’poOHOE pa3nokKeHNe KIeTIATKH. XUMHU3M, JIK. JIP
' BO30YyIMTENH, IPAKTHYECKOE 3HAUCHHE. ’
51 AMMOHH(UKaNUS OSITKOBBIX BEIIECTB. XUMH3M, JIK. TIP
' BO30YyIMTENH, IPAKTHYECKOE 3HAUCHHE. ’
Tpesparuenne Hurpudukanns. Xumnsm, Bo30ymurenn
Pa3nen 5 |MukpoopranuzMamu 5.2 B ) ’ M ’ JIK, JIP
. MIPAKTUYECKOE 3HAYCHHUE.
A30THCTBIX COEIMHEHHH.
Henurpupukanns. XuMnu3M, Bo30yIUTENH,
5.3 JIK, JIP
IIPAKTUYECKOE 3HAYCHHUE.
DaKTOphI Cpe/Ibl, ONMPEEIAIOINE Pa3BUTHE
MHUKPOOHBIX IIEHO30B B MouBe. Biustane
Ponp MukpooprannsmoB B 6.1 OpPTaHMYECKUX ¥ MUHEPATHHBIX yIOOpEHU , JIK, JIP
Paznen 6 |mouBo0Opa3oBaTEIILHOM MeTHoparuu 1 00paboTKH TIOYBEI Ha €€
Tporiecce. MHKPOGIIOpY.
MuKpoOHOIOTHs HABO3a M KOMITOCTA.
6.2 JIK, JIP
HMmmoOmn3anus a3oTa.
IMectuunmsr. Bausuue nectununo Ha MUKPO(IOpPY MOYBBI X HX
Pasnen 7 N 7.1 A pogopy JIK, JIP

buonornueckue MCETOAbI

JCCTPYKLHSL.




Bun
Homep | HanmeHoBaHme pa3nesa .
Copep:xanue pa3aesa (TeMbl) y4eOHo
pa3nena AVCHUILTHHBI M
padoThI
00prOLI ¢ BpeauTELIMU MuKpoOHBIe IpenapaThl ISl 3alUThI OT
CEIIbCKOX03SIMCTBEHBIX 7.2 P ' npetiap N N JIK, JIP
. BpEIUTEIICH CeTbCKOXO3SMMCTBEHHBIX PACTEHHH.
pacTeHui.
B3aumoorHomeHNs 8.1 MeTo/b! BBISBIICHUST pU30C(HEPHBIX JIK. TIP
Pa3nen 8 |MUKpOOpPraHU3MOB 1 ' MHKPOOPTaHU3MOB. ’
pacTeHui 8.2 OnuduTHas MUKpoQIIOpa pacTeHUH JIK, JIP

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
nPAKmu4ecKue/CeMunapCrue 3aHsimusl.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuansHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun ayauropun

OcHaleHue ay1uTOpUH

Cneuunajau3upoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbl J1JIs1 0CBOEHHS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

Aynuropus JUist IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO THUIIA, OCHAIIICHHAS

Jlexumonnast KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOenu;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTALMIA.
MHKpPOCKOIBI «bruomen-5» u
«buOnTuk», TepMocTar
CYyXOBO31yLIHBIN
nabopatopusiii TCBJI-160,
xonoamibHUK Indesit SD
167. Ilpenmetst
Aynuropus JUist IPOBeIeHUs Ta00paTOPHBIX
- HEOOXOIUMBIE IS
paboT, HHIUBUTYATBHBIX KOHCYJIBTAINN,
. MUKPOOHOIOTHYECKUX
TEKYIIEro KOHTPOJISL ¥ MPOMEKYTOUHON o
JlaGopaTtopust MCCJICIOBAHMI:
aTTecTalliy, OCHAIICHHAS KOMIUICKTOM
. WHCTPYMEHTBI
CHeIHaTN3UPOBAHHON MeOeH 1
(6axkTepHroIOTHYECKHE
000pyIOBaHUEM.
MEeTJIU Y TUHIIETHI),
nmabopaTopHasi mocya,
HaOOp KpacuTenei,
MTUTATEIIbHBIC CPEJIbI,
KYJbTYPBI
MHUKPOOPTaHHU3MOB.
Ayautopust IIsl CaMOCTOATEIbHOU PabOThI
Tins oOydJaronuxcsi (MOXKET UCIIOIb30BaAThCS TS
. | TpOBeIeHUs] CEMHHAPCKUX 3aHSATHH U MUKpOcKotbl «bruomen-5» u
CaMOCTOSITENILHOM 9
pabors! KOHCYJIbTAITNH ), OCHAIIICHHAS KOMILIEKTOM «buOnTHK»

CreMaNIN3UPOBaHHON MeOenu 1
KoMnbroTepamu ¢ poctynom B OUOC.

* - ayIUTOPHS IJIsI CAMOCTOSATENIbHOM paboThl o0ydaromuxcs ykassiaetcs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI




Ocnoenas numepamypa:

1. Emues B.T. Mukpobuonorus. Mocksa, U3n. «Ipoda», 2005.

2. Termep E.3., [lunsaukoBa B.K., ITepesepsepa I'.1. [IpakTukym 1Mo MUKpOOHOJIOTHH.
Mocksa, 1U3a. «/lpoda», 2004.

Hononnumenvnas numepamypa:

1. Capyxanosa JL.E., Bonmuna E.I'., flmmna H.B. MukpoGuonorus. YuebHoe nmocooue.
[DnexkTpoHHbIe TeKCTOBBIE AaHHbIe]. M.: u3n-so PY JIH, 2023.

2. Capyxanosa JL.LE., Bonuna E.I'., flmmna H.B. O6miast MUkpoOroiaorus, BUPYyCOIOTHs U
MIpUKaIHass UMMYHOJIOTHS. Y4eOHoe mocoOune. [ DIeKTpOHHBIC TEKCTOBBIC JaHHBIE|. M.: U311-BO
PYJIH, 2022.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII

Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-O0ubMoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas Oudanoreka onnaiiay» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynpranT cryaenray www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
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 03 camocmosmenvhol pabomsl 00y4AOWUXCs NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuit no nucuunianae « MUKpOOHOIOTHs».

* - Bce yueOHO-METOANYECKHEe MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € JAEMCTBYIOIIUM NOpsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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