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PaGowyas nporpamma COCTaBjeHa Ha OCHOBaHMH tpeboBanuii PenepaibHOro
roCyIapcTBEHHOTO 00pa30BaTebHOIO CTaHjapTa BBICLIETO oGpasoBaHus - OakanaBpuar
no wHanpapneHuio noxrorosku 35.03.04  ArpoHOMHS YTBEPKACHHOTO MIPUKa30M
MunoGpaayku Poceun ot 26.07.2017 Ne 699 ¢ u3sMeHEHHAMH

IIporpammy paspaGoran(n):

JloueHT Kadeapsl MO4YBOBEACHNU,
arpoXMMHUH ¥ 3eMJIC/IeTHSA /(/ = Martenskosa E.A.
{10JIKHOCTB) (/ﬁonnucu OHO

(momKHOCTE) NoANUCh OUO



1 Ilranupyemble pesyJbTaTbl 00y4eHusi MO JHCIHILIHHE (Moay.10),
COOTHECEHHbIE ¢ Pe3yJIbTATAMH OCBOEHHUs 06 pa30BaTe/IbHOH NPOrpamMmbl

Jucrmmnea 51.0.16 MukpoGuonorus B COOTBETCTBUH C tpebosanusmu OI'OC
BO u ¢ yaerom ITOOIl nmpu Hanu4un) HanpapieHa Ha GopmMupOBaHUE CIEAYIOIIMX
xomnerenii OITK:

Ta6mumua 1. CBA3b pe3yTbTaToB 00ydeH s ¢ IPHOOpeTaeMbIMU KOMICTCHIHAMH

Kon 1 HauMeHOBaHHe Koa u HaHMeHOBaHHE MHAHKATOpa 3an1aHMpOBaHHbIE PE3ybTaThl 00YHCHUS
KOMIIETEHIIMH JOCTHIKEHHS KOMIETEHLIUH
OIIK-5. CriocobeH K VIOIIK-5.1. PaspaGarbisaer 3HATH:
YUACTHIO B IPOBEJICHHH CXeMy OFLITOB M IPCBOJHT OCHOBHBIE IPYTIIbI MHKPOOPIaHH3MOB.
SKCIIePUMEHTANIbHBIC

3KCIEPUMEHTABHBIX HCCIIeIOBAHHS B yMeThb: OLICHHTb HEraTHBHOE BIIMAHNE
ucce10BaHui B npoeccHoHaTbHOM aHTpOMOreHHOro (hakTopa Ha MUKPO(.IOpY
rpoecCHOHANBHOM ACATEIBHOCTH MOYBHI.
AESTENLHOCTH. BJAJETH: HABBIKAMH CAMOCTOATEIbHOIO

MOMCKa Hay4HOH HH(OPMALIMH; OMbITOM
caMOoCTOATENBHOM paboThi, JIMCKYCCHH M
HAY4YHOT'O TBOPYECTBA, BIAACTh
COBPEMEHHBIMM METOAMH H T0/IX01aMH
M0 PEry;IMpOBaHMIO COCTOAHMS MHKPOOHBIX
accouMaliiii nous.

2. MecTo AMCHHILIHHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeibHOH MPOrpamMMmbl

Jucupmmuaa 51.0.16 MUKpoOHONOTHsT OTHOCHTCA K 00s13aTeIbHOM YaCTH.

JlanHas AMCLMAIIIMHA ONMUPAETCS HA KypChbl AUCIHMILIMH: « XyMusi HeopraHU4IecKas
W aHaluTH4eckas», «XHUMHUs OpraHuvecKasy, «®u3uKay, U SBISETCS OCHOBOH [
MOCIE/YIOIEro U3ydeHHs JIMCLMIUINAH! «CenpckoxossgifcTBeHHas dKoNorus», «OCHOBbI
OUOTEXHOJIOT A .

3. CopeprraHue JHCUHIIIHHDI (Moayas)

PacnipejieieHHe 4acoB 110 T€MaM W BHIAM 3ausTHil mpescTaBnsiercs B Tabsuie 2
1o kaxoil Gopme 00yHueHus (o4Has, 3a07HAs, OUHO0-3209HAs ).

Ta6muua 2. Ounas popma

Ne HawnmenosaHue © Konu4ecTBO 4acoB, 3a4€THBIX CAHHHL @opMHpYeMbIL
i/ pasfiesioB H TEM Jlexunn | Bunsausitus | Camocr. | Beero KOMIIETCHLHUH
(J1) (JIP) paGota ro (OIIK, TIK)
(CP) TEME ]

Pasnen 1. OOuwas MukpoOHOnorus |

1. | Ilpexmet, MeTobl, OGBEKTHI H 3a71a4H 2 2 2 \ 6 ‘ OITK-5.
MHUKPOOHOJIOrHH |




2 Cucrematuka, MopoIIorus, 2 Z 2 6 OITK-5.
pa3sMHOKEHHEe MUKPOOPraHH3MOB .

3. MuKpOOpraHM3Mbl H OKpY’Kaiolas cpeaa 1 2 2 5 OrnK-5. |

4, | MeTtabonu3M MHUKPOOPraHHU3MOB I 2 7 5 OIIK-5.

5. | MukpoGHas TpaHchopmalus 1 2 2 5 OITK-5.
YIIIepOICOePaKaLIHX coetMHe M

6. | INpespaterie MHKPOOPraHU3MaMH 2 2 2 6 OI1K-5.
coeIMHeHHH a30Ta

7. | YuacTHe MHKPOOpraHu3MOB B 2 2 2 6 OTI1K-5.

Kpyrosopore cepbl, hocdopa, xesesa
Pasgen 2. Cenbekoxo3aicTBEHHASA MHUKpPOOHONOr s

8. [TouseHHass MUKPOOHOJIOTHS 2 2 3 7 OIK-5.
9, | Brausnue ycnosuil cpesibl Ha 1 2 2 5 OTTK-5.
MUKPO(IOpy MOUBbI
10. | DnuduTHBIE W KOPHEBBIE 0,5 2 2 5.5 OI1TK-5.
MHKPOOPTaHU3Mbl
11. | MukpoGuosIoris KOpMOB 1 HaBo3a 0,5 2 2 4,5 OI1IK-5.
12. | MukpoOHble rpenaparel 0,5 2 2 4,5 | OIIK-5.
13. | Muxpoduiopa BO/bl M BO3/1yXa 0,5 2 2 4,5 | OIIK-5.
KontponbsHas pabota 12 12
DK3aMeH 27 27
UTOI'o 16 26 66 108
Vyebuas JeATEeNbHOCTE COCTOMT M3 NeKuumii, TpaKTHYecKkux —pador,

CAMOCTOSTENHHOM PabOTHI, KOHTPOIBHON pabOTHI U IK3aMEHa.
3.1.CoepxaHue OT/eJIbHBIX Pa3AeJIoOB H TEM

Pasaen 1. O6masi MEKpoOHOJI0OTUA

Tema 1. Ilpeamer, MeTOMBI, o6BEKTHI ¥ 3a1a91 MUKPOOHUOJIOTHH.

Pasnoo6pasue 0OBEKTOB. DTarbl CTAHOBICHHU U COBpPEMEHHOE COCTOSIHME HAYKH.
MukpoGuosorust no4us B CuOHpH.

Tema 2. CrucreMarika, MOpdOIOris, pasMHOKEHHE MUKPOOPTaHH3MOB.

[IpHHIAITEL TaKCOHOMUHM. MelyHapOIHBIC paBija nmomenknarypsl. CtpoeHue,
poCT ¥ CrOCOOBI PasMHOMKEHUA GakTepuii, rpuOOB, aKTHHOMHIETOB. buotexHoorus
[eHHBIX (hOPM MHKpPOOPTraHU3MOB.

Tema 3. MUKpOOpPTIaHM3MBI ¥ OKpYJKarollas Cpeaa.

JlenleHde MHKPOOPTaHW3MOB M0 OTHOIICHHIO K BIAKHOCTH, Temreparype, pH,
KUCIOPOLY, B3aMMOOTHOUICHHA MHKPOOPTaHH3MOB Mexay cobod H JIpyTruMu
CyIIeCTBAMH.

Tema 4. MeTaG0oa13M MUKPOOPraHU3MOB.

[Mutanue, GUOCHHTE3, SHEPreTHYSCKUE MPOLIECChI. CriocoObl TOYYEHHUs SHEPruu:
6poskeHue, adpoOHOe U aHasPOOHOE JBIXAHHUE.

Tema 5. MukpoGHas TpaHcpopmarys yriepoACONepKalliX COeIMHEHHH.

Bl GposkeHuii 1 MX BO30yAHTEIH. 3xayeHue B IpUpOJIe U HApOAHOM X035IACTBE.

Tema 6. [IpeBpalieHne MUKPOOPraHU3MaMK COeJIMHEHHH a307Ta.

AsorbuKcanys, aMMOHUpUKALHS, HATpAdHUKALAS, JeHATPHPUKALA.

Tema 7. YuacTHe MUKPOOPTaHH3MOB B KpyroBOopoTe CEpEl, dbocdopa, xkenesa.

[Tporeccsl MOOMIM3ALMK 1 UMMOGUIM3aMK. 3HAUYeHHe B MpHPOAe, polib B

MUTAHUM PACTEHHH.
Pasaen 2. CenbCKOX0351HCTBEHHAS MHKPOOHOJIOTHS



Tema 8. [TouBeHHass MHKPOOHOJIOTHSL.

[TouBeHHBIE MHKpPOOpPraHW3Mbl, METO/Bl BBIAEICHUSA, COCTAB, (usnonoruyecKasn
akTuBHOCTH. Cnenudrka MUKpO(IOpbI IOYB Cubupu.

Tema 9. Brusiuue yclIoBHi Cpelibl HA MHUKpPO(hIIOpY IMOYBEL

3aBHCHMOCTb  PACTIPENENIeHns W AKTHBHOCTH MHKPOOPraHM3MOB B mouse OT
AHTPOIIOTEHHBIX BO3JEHCTBHIL: 0GpaboTKH, METHOpaLiH, XUMHU3ALHH, CPEACTE 3QLLUTHI
pacTEeHUH.

Tema 10. DnuduTHbIC U KOPHEBbIC MUKPOOPTaHU3MBL.

MuKpogiopa MOBepXHOCTH JIMCTHEB, CEMSH 1 30HBI KOPHA. Mukopu3a, ee BH/Ibl U
pOJb B )KU3HU PACTEHHI.

Tema 11. Mukpo6roI0rKs KOPMOB 1 HaBO3a.

Mukpodiopa ceHa, CeHaxka, CHiI0ca. Koncepaupyomue GpakTopbl pasHbIX KOPMOB
1l OCHOBHBIE JOMHHUPYIOIINE MAKPOOPTaHU3MBI, ONPECIAOIIE HX KauecTBO.

Tema 12. MukpoOHbie Npenaparsl.

MuxkpoGHble Tpemnaparsl B 3eMIC/CIHH, pacTEeHHEBOACTBE, 3allUTe pacTeHHH.
MOHHMTOPHHI ~ MHKPOOPTaHA3MOB, CTHMYIATOPOB POCTa pacTeHuil ¥ HMHIUONTOPOB
(huTONATOreHHbIX FPUOOB.

Tema 13. Muxpodgopa BOZbI X BO3yXa.

CanpouTHas ¥ MaTOreHHasA MHUKpO(IIOpa BOJB! M BO3/YXa, €e BIUIHUC HA MOUBY
¥ pacTeHHs.

4. YyeOHo-MeTOAHYECKOE H nH(popmManHOHHOE obecneyenue
AMCHHIUIHHBI (MOAYJIst)

4.1, CnucoK OCHOBHO¥ JIHTEpaTypPbl

/1. Caxaposa, O. B. OOmasa MuKpoOuonorus W o0iwas  CaHWTapHas
MHKpoOHoNoTHs : yuebHoe nocoGue / O. B. Caxaposa, T. I'. Caxaposa. — 2-e W31,

uctip. — Cankr-TletepOypr : Jlans, 2022. — 224 c. — ISBN 978-5:84514:3798-6.

4.2 Cincox JIOTIOJTHHTEIbHOM JIHTepaTypbl
\| 1. Kapriosa, A. HO. Obuwas 1 nouBeHHAA MHKp
JO. Kapriosa. — Vbkesck : Fhxesckas [CXA, 2020. 80 o\

=
4.3. Tlepeuenb pecypcoB HHPOPMALHOHHO-TEJIEKO
«MuTepue™

g
Hada

TyHHKALUHOHHOH CceTH

o

Ta6muna 3. ITepeuers NHGOPMALMOHHBIX PeCypcoB

[ Ne HanmeHoBaHHAE AJpec
n/m
1. | Ouepku 1Mo MHKPOOHOIIOTHH http:!!mikrobio.balakliets.kharkov.uaf
contents-news.html
7. | Kiaccmdeckas H MOJIEKYJISIpHas MHKPOOHOTOTHS http://www.molbiol.ru/
3. | Caiir Greenpeace Poccus www.greenpeace.org/russia/ ru/
4. | Caiir xypuaia «Nature» www.nature.com/climate
5. | ITouckoBasi cHcTeMa MO HAYYHON JIMTEPAType. GOOGLE Scholar
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4.4. MeroanuecKue yKasanusi s 00yYyarouuxcs no oCBOCHHIO0 AUCUHIJINHBI
(MoayJio) u caMOCTOSITEIbHOI padoThI

1.06mas Mukpobroorus. MeTouyecKne yKkasaHus K 71a60paTOPHBIM 3aHATHSM/
Hosocu0. roc. arpap. yH.-T., ArpoHoMuHecKui §-T. Coct. Marenbkopa E.A. -
Hosocubupck, 2022.- 46 c.

2. TlouBeHnas MUKpoOuonorus/ 3aaanus K 1a6opaTOPHBIM 3aHATHIM/ HoBocud.
roc. arpap. yH.-T.. Arposnomuueckuit ¢-1. CocT. MarenskoBa E.A. -
Hosocubupck,2022.-49 c.

4.5. Ilepeyenp HH(POPMANHOHHBIX TeXHOJIOTHil, HCHOJIb3yeMbIX TpH
ocyliecTBJIEHHH 00pa3oBaTeILHOIoO npouecca no AUCUHIIHHE (Moay.110), BK/IO4as
nepeueHb JIHIEH3HOHHOro H ¢B006OAHO PpacnpocTpaHseMoro NporpaMMHOro
oGecneuennsi 1 HHGOPMANMHOHHBIX CMPABOHBIX CHCTEM, HATJISIHBIX Noco0ui

1. TlepenocHoe MyJTbTHMe/IHiTHOe 000py/I0BaHHe A JIeMOHCTPALIUH MPE3eHTalN .
2. Becsl aHaIMTHHECKHE.

3. PeaxTuBbl [Ulsl IPOBEJEHHs] Ka4ECTBCHHBIX peaxiH.

4. TlurtaTenpHble CPEIbl UM KyIbTUBUPOBAHHMA MHKPOOPIaHU3MOB.

5

My3seii KyIbTyp MHKPOOPTaHH3MOB.

Ta6nuna 4. IlepedeHb JIMLEH3MOHHOTO M cBOOOIHO pacnpocTpaHseMoro

[IPOrpaMMHOro 00ecredeH s
Ne HaumenoBaHue Kon-Bo Tun AHLEH3UH UITH I
/1 KITIOYEeH npaBooOnafarens |
1. | MS Windows 2007 14 Microsofi \
5| MS Office 2007 prof (Word, Excel, Access, 14 Microsoft ‘
PowerPoint)
3. | bpoysep Moilla FireFox | 14 Mozilla Public License |

Ta6muna 5. [TepeueHs naakaTos (110 tTemam), KapT, CTeH/10B,
MaKeTOB, MTPe3eHTaLl|H, (uIBEMOB M T.A.

Ne Tun HaumeHoBaHHE —ﬂmﬁ—ﬁ
n/n
1. | IlpesenTanus Bpoanas ek 36 crnaimaoB
2. | [Ipenaparsl Baxtepun, OaruIbl, KOKKH, 25 o0Opa3uoB
MHKpPOOPraHH3MOB BHOPHOHBI, CIIUPOXETHI
3. | I'epbapHblii Martepral 16 obpasioB
| | kyOeHbKOB pacTeHui Ko3asTHHKE, TOpoXa, YeYCBULLBL, |

5. Onucanie MaTepHaJabHO-TEXHH yecKoii 0a3bl

Ta6nuua 6. ITepedeHb HCIOIB3YEMBIX TIOMe e HUH:



¥ TIPOMEKYTOYHOH
aTTecTalun

Ne Twun ayauTOPHH [Tepeuenn 00OpyAOBaAHHS
| ayAMTOpHH

J1-415 ayIuTOpH UL JIT13, | Ilpe3eHTAMOHHOC obopyJ0BaHHE:
TEKyLIero KOHTPOJIA [TepeHOCHOH MPOEKTOP, HOYTOYK, KOJIOHKH.
¥ IIPOMEXKYTOUHOH
aTTeCTAllHA N

J1-321 aymropus st JIIT3 JlaGopatopHOe 000py0BAHHKE: BBITSIKKA, J1a00opaTopHas |
TeKyIIero KOHTpOIs | MOCy/a, BECh AHATHTUYECKHE, PEaKTHBLI, TEPMOCTAT,
1 TIPOMEIKYTOUHOM CyHMIbHBIE MKADEL, GaKTepULIH/HBIC JIAMITBL, l
aTTeCTallny, a TAKKE | XOJOIUILHUKH, HOYTOYK, IEPEHOCHBIH IPOCKTOP ‘
UL XpaHEHHs K
obcTyKHBaHHSA
yueOHOro
000pyIOBaAHHS ;

J-231,, ayIaToOpuUst 115 JI13, | [IpesenTanmonHoe 000pyAOBAHHE:
TEKYIIero KOHTPOJIA [TepeHOCHOM TIPOEKTOP, HOYTOYK, KOJIOHKH.

Jlns arrecTaluM CTY[CHTO
cucTeMa KOHTPOJIS U OLEHKHA yC

6. llopsiA0K ATTECTALMH CTYACHTOB 10 AUCHHIJINHE

B 1O [MCIMIUIHHE WCIIONB3YETCs TPaAHLIHOHHAA
reBaeMOCTH 00y4aroIIMUXCs.

VcxoaHble AaHHBIE MO AMCLMIIIAHE: KOJIMYECTBO KpEeAHUTOB — 3, neKuud — 16

yacoB, IpaKTHicc

108 gacos.

KAX 3aHATHI — 26 4acoB, CaMOCTOATE/IbHAS paGora — 66 4acoB, BCEro

KpHTepHH OlleHWBaHUs YCTHOI'O oTBeTa Ha KOHTPOJILHBIC BOIPOCHI JK3aMeHa:

«5» (OTIHAYHO) -

JaH TOJNHBIM, pa3BepHYTBIH OTBET HA [TOCTABJIEHHBIN BOIPOC,

[IOKa3aHa COBOKYIHOCTH OCO3HAHHBIX spanuil 06 0ObEKTe, A0Ka3aTelbHO PAacKpbITHI

OCHOBHBIE TIOJIOKEHUS TEMBI, B
nocjenoBaTesibHOCTb,

oTpaxarouas CYLIHOCTB

OTBETE MPOCIIEKUBAETCS YETKas CTPYKTypd, joruyeckas

pacKpbIBaeMbIX [TOHSATHH, TEOpHH,

qpeHuii. 3Hanwe 00 0OBEKTe JEeMOHCTPUPYETCHA Ha doHe MOHUMAHHs ero B CHCTEME

JIAHHOW HayK

A A MEXTUCUUIIIMHAPHBIX CBA3EH. OTBET U3JI0KEH JIATEpaTypHbIM A3BIKOM

B TEpMHUHAX HAyKu, IOKa3aHa CII0cOGHOCTs OGBICTPO pearmpoBaTh Ha YTOUHSAIOUIMC

BOIIPOCHI;

«4» (xopomo)
[I0Ka3aHO yMEHHE BBIISIHUTE CYIl
cnencreennble cBssd. OT

- JlaH TOJHBIH, pa3BEpHYTBIH OTBET Ha [IOCTaBJIEHHBIA BOIPOC,
eCTBEHHbIE 1 HECYIeCTBEHHBIE MPU3HAKH, HPUIHMHHO-
BeT YeTKO CTPYKTYpHpPOBAH, JIOTHYEH, M3IOKEH B TEepPMUHAX

HayKH. OpHako OOIMyMIIEHBI He3HAYUTEIbHBIC OlIMOKHM WK HEJI04€THI, UCITpaBJICHHBIC
CTYICHTOM C [TOMOIIBIO «HABOSALINX BOIIPOCOB; -

«3» (y
HANOJKEHHs MMEIOT CyLIeCTBEHHbIE HApyLICHW.
OlpeeleHnH  CYIHOCTH PaCKPhIBACMbIX MOHATHIA, TEOpHUH,

JIOBJTGTBOPI/ITCJ]I:HO) - laH HeTOJIHBIA OTBET, JIOTHKa U nocJjenoBaTeIbHOCTh

rpy6ble OwMOKK IpH
SBJIEHWM, BCJIEICTBUE

Jlommy1LIeHE!

HeMOHMMAHHUS CTYIECHTOM HUx CyH_lBCTBeHHbIX 151 HBCYU.IBCTBEHHBIX NpHU3HAKOB u cBsizeil. B

OTBETC

KOPPEKLIUH;

OTCYTCTBYIOT
00006IIeHHBIX 3HAHWH HE IOKa3aHo.

BbIBOJEI.

VMeHHe pACKPbITb ~KOHKpETHbIE  MPOABICHIS
PeueBoe odopmieHue TpeOyeT MOMNpaBox,

«2» (Hey/IOBNETBOPUTENBHO) - CTYACHT JIeMOHCTPHPYET He3HAHHE TEOPETHHECKIX
OCHOB MpeaMeTa, He yMeeT Jenath apryMeHTHPOBAHHBIC ~BBIBO/B PUBOAUTD



TIPUMEPBI, TOKa3pIBAaeT Cjlaboe BiaJeHHe MOHOJIOTHYECKONH peubio, He Biajeer
TEPMUHOJIOTMEH, MpPOSBISET OTCYTCTBHE JIOFMYHOCTH U [OC/IEI0BATEILHOCTH
M3JI0XKCHHUS, NENAeT OMIMOKH, KOTOPble HE MOMKET MCIPABUTH, AaKe MpH KOPPEKLHH
IpernoaaBaTeieM, 0OTKa3bIBAETCS OTBEYATh HA 3aHATUH.



7. CornacoBanme pado4eii NporpamMmabl
CootBercTByeT yueOHOMY IIIaHy, yTBep)aeHHOMY YueHbiM coBeToM PI'BOY BO
Hoocuoupekoro 'AY, npotokon ot 29 centsabpa 2022 Ne 7

Pa6ouas nnporpamMma o0Cy K IeHa H yTBepXK/IeHa Ha 3acelaHiuy Kapepsl
npotokoln ot 30 cenTsaOpa 2022 Ne 2

Mapmynes A.H.

dHO

3aBeyrouuii Kadeapoi

(nomxHOCTE)

MOAMHCH

[Tpeacenaresns yue6HO-METOUYECKOTO j ‘,,/

coBeTa (KOMHUCCHH) ITanpurkosa E.B.
(AOMKHOCTD) NOANUCEH ®HO

PaGogast mporpamMma oOCyXaeHa M COOTBETCTBYeT —y4eOHOMY — IUIaHy,
yrBepikneHHoMy Yuenbim coBeroM ®PI'BOY BO Hosocubupckoro I'AY, npotoko

OT «__» 20 Ne

M3meHeHuit He TpeOyeTcs/u3MeHeH)s: BHECEHBI B pas/el(-bl):
HYKHOE MOA4CPKHYTD

[Tpencenatens yueOHO-METOAHYECKOTO

coBeTa (KOMHCCHH)
(IOMKHOCTS) NOANUCH ®UO

PaGouas mporpaMma OOCYXJeHd M COOTBETCTBYeT Y4eOHOMY  IUIaHy,
yTBepxkaeHHOMy YuensiM cosetom ®OI'BOY BO Hosocubupckoro ['AY, mnpoTOKOI

OT «___ » 20 Ne

W3MeHeHui He TpeOyeTcs/u3MeHeH:s BHECEHBI B pasjies(-bl):
HYIKHOE NOAYEPKHYTH

[Tpezcenarens yueOHO-METOINYECKOTO

coBeTa (KOMHCCHH)
(IomKHOCTB) MOAITHCE

dHO
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