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1. Ilnanupyembie pe3yJIbTAThl 00y4eHHUS MO0 JUCHUILINHE, COOTHECEHHBIE C
ycraHoBJieHHbIMUA B OIIOII BO unaukaTopamMu J0CTHKEHUS] KOMIIETEHIIH I

1.1 llepeyens KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCIUIIIINHOM

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN

NuaaukaTopbl 10CTHKEHUST KOMIEeTEeHIMH
Il1anupyemMble pe3yJbTaThl 00y4eHHs

OoumenpodgeccuonaibHasi KOMIETEHIIUsI

OIIK-1 CrnocobeH pemaTh THIIOBBIC 3aaud
npodeCCHOHANBHON JESITENbHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MATEMATHYECKMX U

€CTECTBEHHBIX HayK C TIPUMEHEHIEM
HHPOPMAINOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

OIIK-1.1. 3Hathb 3): OCHOBHBIE 3aKOHBI
MaTeMaTHYECKHUX, €CTEeCTBEHHOHAYYHBIX u
o0mrenpogeccnoHaNbHBIX AMCHUIUINH, HEOOXOJNMBIX IS
pelIeHus TUTIOBBIX 3a/1a4 B 00JaCTH B 00JIACTH arPOHOMHUH

OIIK-1.2. Ymerb (Y): IpuUMEHATH 3HAHUS OCHOBHBIX
3aKOHOB MATEMATHYECKMX U E€CTECTBEHHBIX HAyK s
pElICHHs CTAHIAPTHBIX 33184 B 00JaCTH arpOHOMHUH

OIIK-1.3. Bnanern (B): UHPOPMAIIUOHHO-
KOMMYHHKAIIMOHHBIMA TEXHOJIOTHAMH B PEIIEHAN THITOBBIX
3a1a4 B 00J1aCTH B 00JACTH arpOHOMUH

2. Hean ¥ 3a1a41 0CBOEHHA Y4eOHOI TMCUMILINHBI, MECTO AUCHUIIUHBI B
crpykrype OIIOITI BO

YueOHnas aucuumiuHa «MUKpoOHOIOTHs» I CTYIEHTOB, O0YYaIOIIMXCsA [0 IporpamMme
MOJITOTOBKK OakaiaBpa HAIpaBIICHUS «ATPOHOMUS» OTHOCUTCS K JUCIUILUIMHAM 00s3aTeIbHOU
gactu OIIOII BO.

Heab: ¢dopMmupoBanwe 3HAHWNW TI0O OCHOBaM OOIIEH U  CEIbCKOXO3SIMCTBEHHON
MUKpPOOHOJIOTUA U YMEHUH HCIOJIb30BAHUS MOJTYUYCHHBIX 3HAHUU JUIS PEUICHHsS] MPAKTHUYECKUX

3a/1a4 CeIIbCKOXO03ICTBECHHOI'O IIPONU3BOJACTBA.

3agaun:

— HW3y4€HHE OCHOB 00ILEH MUKPOOUOJIOTHH;
— H3Yy4YEHHE CEeIbCKOXO03MCTBEHHON MUKPOOMOJIOIMH: TOYBEHHbIE MUKPOOPIaHU3MBl U

MCTOAbl HX OIPCACICHUA, MI/IKp06I/IOHOFI/I‘-I€CKI/I€ IMPOLCCChI

ynoOpeHui,

— H3YYCHUC TIIPOM3BOACTB MI/IKpO6I/IOJ'IOFI/I‘IeCKI/IX MMPOAYKTOB

CEIIbCKOXO03SIICTBEHHOT O Ha3HAYCHHS.

IMOATOTOBKHU OPraHUYCCKHUX

u OuompenapaToB

3. O0beM y4eOHOH TUCUMILIUHBI B 324€THBIX ¢IUHUIIAX C YKA3AHUEM
KOJIMYECTBA AKAJeMHYECKUX YACOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy
o0yyalimuxcs ¢ npenoganBaresieM (10 BHAaM y4eOHbIX 3aHSTHII) U HA
CaMOCTOAITEILHYI0 PadoTy 00y4arouuxcs

3.1. 3aounas Gpopma oOyueHHs

Bun yuebHol paboThl 3 Kypc
OO611ast TPYA0EMKOCTh AUCHUILIMHBI, 3aU€THBIX €IUHUI] 3
4acoB 108
AynuTopHasi (KOHTaKTHas1) padoTa, 4acoB 12,25
B T.Y. 3aHATHUS JIGKLIMOHHOTO TUIA 6
3aHSATHUS] CEMUHAPCKOTO THUTIA 6
IPOMEKYTOUHAS aTTECTAIUS 0,25
CamocrosiTeibHas padoTa 00y4aOImMXCcsi, 4YaCOB 91,75




KonTpoan

4

Bun npomexyTouHOM arTecTauuu

3a4CT

4. Copeprxkanue IMCUMILVIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesnam) ¢
YKa3aHHeM OTBeJeHHOI'0 HA HUX KOJIHYeCTBA AKA/leMU4eCKUX YaCOB U BH/I0B

Y4eOHbIX 3aHATHI

4.1 Ilepeuenv pazdenoé OucyuniuHsl ¢ YKaA3aHUem mMpPYOOemMKoCmu
ayoumopHou (KOHMAaKmHol) U camocmoameabHou padoomol, 6U006 KOHMpPOoel
U nepeuns KomnemeHyuii

3aounHas (hopma oOydeHHS

TpynoeMKOCTh, 4aCOB

HaumenoBanue paznenon
U TEM

BCCTr'O

B TOM YHUCJIC

ayIUTOPHOU
(KOHTaKTHOM)
paboThI

CaMOCTOSITEIh
HOI paboTHI

Kon
KOMIIETEHIIN
U

HaumenoBan
e
OILICHOYHOT'O
CpeacTBa

Pazpnen 1. OcHoBBI
o011eil MUKPOOH0JIOTHH

34

4

30

1.1. Ilpenmet. OOBEKTHI,
UCTOPHSA M 3312491
MHUKPOOHOJIOTHHI

4,5

0,5

1.2. Mukpoopranu3msl, ux
CHCTEMAaTHKa,
Mopoorus, cTpoeHne u
pa3sMHOXKEHHUE

1.3. I'eneTuka
MHKPOOPTraHU3MOB

4,5

0,5

1.4. Mukpoopranusmsl u
OKpY’KaroIas cpefa.
B3aumMooTtHomEHU
MHUKPOOPTaHU3MOB MEXKIY
co00if 1 APYyTUMHU
CYIIIECTBAMH

4,5

0,5

1.5. Ilutanue
MUKPOOPTaHU3MOB.
MeTaboau3m
MHUKPOOPTaHU3M

5,9

0,5

1.6. IlpeBpaienue
MHUKPOOPTraHU3MaMu
COEJIMHEHU yriiepoja,
a3oTa, cepsl, hocdopa,
Kelnesa U APYrux
JJIEMEHTOB

5,5

0,5

1.7. buocunres
MHUKpOOpraHuzMamu Oenka
¥ OMOJIOTHYECKH
AKTHUBHEBIX BEIIECTB

4,5

0,5

OIIK-1

nabopaTopHOe
3aj1aHue,

pedepar

Pa3nen 2. OcHOBBI
MMOYBEHHOM N
CeJIbCKOXO03AHCTBEHHOM
MHMKPOOHMOJIOTHH

36

32

2.1. ITouBennoe
MUKpPOHACEIEHUE U
(hakTOpHI, BIUSIOMIAE HA
UX XU3HCACATCIIbHOCTD

OIIK-1

nabopatopHoe
3ajlaHue,

pedepar




2.2. BzaumooTHoOIIEHU
MHUKPOOPraHU3MOB H
pacTeHui

2.3. MukpoOHbIe
3eMIIey 100 peHHS
IpernapaTsl U UX
3¢ (HEeKTUBHOCTH

2.4. Ucnionb3oBaHue B
CEJIBCKOM XO3SMCTBE
MHKPOOOB-aHTarOHNCTOB
U MHKPOOHBIX
MeTabOIUTOB IS 3AIIUATHI
Y CTEMYJIALIAN POCTa
pacTeHui

Pazpgen 3.
Muxpoouosorus
KOPMOB.
Muxkpoouosorust Boabl u
BO3/yXa

33,75

29,75

3.1.
MuxkpoGuonorudeckue
IIPOLIECCHI IIPU 3arOTOBKE
KOpMOB. Vcnonp30Banue
MIPOYKTOB MUKPOOHOTO
CHHTE3a B IITUTaHUU
KHUBOTHOTI'O

17

15

3.2. Pactipenenenue
MHKpPOOPTaHU3MOB B
BO3/yXe U BOJIE, (pakTopHl,
BIIMSIOIINE Ha UX
KH3HEIESTENEHOCTD

17

14,75

nabopaTopHOe
3ajaHue,

pedepar

OIIK-1

Hroro 3a kypc

103,75

12

91,75

IIpome:xxyTouHast
arrecTanus

4,25

0,25

4

Hrorosoe
TECTUPOBAHUE

HUTOI'O no nucouIjInHe

108

12,25

95,75

4.2 Cooeportcanue oucuyuniunsvl no pazoenam

Pa3nes 1. OcHOBBI 0011€li MEKPOOHOIOTHHA

Hemn — npuoOpereHHE TEOPETUUECKMX U MPAKTUYECKUX HABBIKOB (OPMHUpPOBAHUS
3HaHUH 1O OCHOBaM oOOIIed MHUKPOOMOIOTHH, MOP(OIOrHYECKMM M  (PHU3HOIOTHYECKHM
O0COOEHHOCTSIM MHUKPOOPTaHW3MOB M HMX POJM IPU NPOU3BOJACTBE U INEpepadOTKe MPOAYKLUHU
CENBbCKOI0 XO3541CTBA.

3agaum  — u3yyeHUE OCHOB OOIIe MHUKPOOMOIOTMH, MOP(OJIOTHYECKUX U
(GU3MOIOrHUECKUX OCOOEHHOCTeH OakTepuil, pOJM MHKPOOPTaHU3MOB B IPOU3BOJCTBE,
XPaHEHUU U NepepadoTKe CeTbCKOX03SICTBEHHOTO ChIPbSI.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:

1.1. IIpeamer. O0bEKTHI, HCTOPHUS U 321241 MUKPOOMOJIOTHH.

[Tpeamer, ucTopus pa3BUTHS, 33141 U OCHOBHBIE HAIPaBJIEHUSI MUKPOOHUOIOTHH.

1. 2. MuKkpoopraHu3Mbl, HX CHCTEMATHKA, MOP(}0JIOTHS, CTPOEHHE H PAa3MHOKEeHHE

Mopdoomnorus u CTPOECHHE MHUKPOOPTaHU3MOB. [Ipumepsr
UX CUCTEMaTHKHU.

1.3. I'eHeTHKa MUKPOOPraHU3MOB



@opMBI  U3MEHYMBOCTH  MHUKPOOPTaHU3MOB. DEHOTHNMHMYECKUE, TEeHOTUITUYECKUE
u3MeHeHusa. Myrtauuu (ClOHTaHHbIE, WHAyLHUpOBaHHbIE). KOMOMHATUBHBIE W3MEHEHHS.
[TpakTHdeckoe 3HaYCHHE U3MEHUYNBOCTH MUKPOOPTaHU3MOB.

14, Muxkpoopranu3mMbl M OKpY:Kamomasi cpena.  B3ammooTHOmIEHUsN
MHKPOOPTraHU3MOB MeKAy c000ii U APYruMH CyIeCTBAMHU

Muxkpodiiopa moussl, Boabl, aTMochepsl. [lonoxeHne MHUKpPOOPraHM3MOB B CHUCTEME
XKHUBOro MHpa. PazHooOpazue MUKpPOOPTaHM3MOB M MX OOIIHOCTH C APYTMMH OpPTaHU3MaMH.
[TpokapuoTuyeckre 1 3yKapuoTH4ecKue MUKpOOpranu3mMbl. CX0/ICTBAa U OCHOBHBIE Pa3IHUUSL.

1.5. InTanne MUKpPoOpranu3mMoB. MeTad0/1u3M MUKPOOPTaHU3M

[lo Tumy nuTaHUsA KUBBIE CYIIECTBA MOAPA3JCIAIOT HA JBE TPYIIIBL: 20.1030lUHble U
eonogpummuvle. 1'0NIO30MHBIA THUI TNHUTAHUS XapaKTEPeH MJs KUBOTHBIX (OT BBICIIMX [0
MPOCTEHININX), @ TOTOPUTHBIN — IJI1 MUKPOOOB, TaK KaK OHU HE UMEIOT OPTaHOB JJIs MPUHATHUS
UMM U TUTATeIbHBIC BENIECTBA MPOHUKAIOT Yepe3 BCIO MMOBEPXHOCTh UX TEJA.

Turbr MUTAHUS: dboTomuToaBTOTpODUS, ¢dboToopranorerepoTpodus,
XEMOJIUTOABTOTPO(DHS, XEMOOPraHOreTepoTpodhus

OOmMeH BemiecTB (MeTabONIM3M) JEIAT Ha J[Ba Ipoliecca: aHAO0O0In3M (AaCCHUMMIISALINIO) |
KaTa0oau3M (IUCCUMIIIANHNS). ['pynmnbel TUTaHHUS: aBTOTPOPBI U TreTepoTpodnl. MexaHu3M
MeTabonu3ma y MUKpOOOB.

1.6. TlpeBpamenue MHKPOOPraHU3MaMHU COeJIMHEHMIl YyrIiepoaa, a30Ta, cepbl,
(pocpopa, :xene3a u APYyrux 31eMeHTOB

[TpeBparennii coeMHEHUsT a30Ta. AMMOHH(UKAIUS OCJIIKOBBIX BEUICCTB, MOYCBHHBI.
Hutpuduxanus. Jenutpuduxanus. Oukcamnust MOJIEKYIIPHOTO a30Ta CBOOOTHOIBUKYITUMUCS
MHUKpoopranuzMamu. Dukcanus MOJIEKYISIPHOTO a30Ta MHUKPOOpPTaHW3MaMH B CHMOHMO3€ C
pactenusmu. [IpeBparenue coenunenuit cepsl, hocdopa, xemnesa.

1.7. BuocuHTEe3 MUKPOOPTaHU3MAaMH 0eJIKa M OMOJIOTHYeCKH AKTHBHBIX BellleCTB

buocunTes amMuHOKMCIOT M OenkoB. bHocHMHTE3 HYKIEMHOBBIX KHCIOT. buocuHTtes
yrieBoaoB. buocunres munuaoB. Perymsnus merabonmsma.

Pa3nes 2. OcHOBBI NOYBEHHOM H CEJILCKOX03HCTBEHHONH MUKPOOHO0J10T I

Hemn — npuoOpereHHE TEOPETUUECKMX M IMPAKTUYECKHMX HAaBBIKOB (OPMHUpPOBAHUS
3HaHUH MO CeNbCKOXO35MCTBEHHOW MMKpPOOMOJOTMM M YMEHHUH HCHOJIb30BAaHUS IMOJYYEHHBIX
3HAHUU JJI pEeUICHUS IPAKTUYECKUX 331a4 CEIbCKOXO03SIIICTBEHHOTO IIPONU3BO/ICTBA.

3agjaum  —  U3y4YCHHME  CEJIbCKOXO3AHCTBEHHOM  MHUKPOOHMOJOIMH:  IOYBEHHBIE
MUKpPOOPTraHU3Mbl U METObl UX ONpeAeNeHUsl, MUKPOOHOIOrHUYECKUE MPOLECCHl MOArOTOBKU
OpPraHUYECKUX YI00pEHUH.

2.1. IlouBeHHOe MHKpOHAaceJeHHe W  (akTopbl, BJIMAKOIIKE HA HX
JKU3HEAeATeJIbHOCTD.

[TouBeHHOE MUKpOHacelieHUE U (PaKTOPBI, BIUSIONINE HA UX KU3HEIEATEIbHOCTb.

2.2. B3auMOOTHOLIIEHUSI MUKPOOPTaHN3MOB U PACTeHUIA.

B3anMOOTHOLIEHNSI MUKPOOPTaHU3MOB U PACTEHUH.

2.3. MuxkpoOHbIe 3eMi1ey100peHust npenaparbl U UX 3PPeKTHBHOCTD

MukpoOHble  3emieyno0OpeHuss mpemapatel M HMX  3(PQGEKTUBHOCTb. 3HAu€HHE
MUKpPOOPTraHU3MOB B IOYBOOOpPa30BaTEIbHOM IMpolrecce. MHUKpPOOpraHU3Mbl, y4acTBYIOIIKE B
KpyroBOpOTE a30Ta B IPUPOJE.

24. MWcnoab3oBaHHe B CeJIbCKOM XO03fllicTBe MHUKPOOOB-aHTATOHMCTOB W
MHKPOOHBIX MeTA00TUTOB ISl 3AIUTHI M CTUMYJISILIUHA POCTA PACTEHHU I

[TpakTueckoe 3HaYeHNE aHTUOMOTHUKOB. AHTUOMOTUYECKUE COEAUHEHUS: MEeHUIIUIUINH,
CTPENTOMHIIMH, TETPAUUKINH. MUKpPOOBI-aHTOTaHUCTBI B Oopr0Oe ¢ (uTonmapasutami.
[IpuMeHeHHe AaHTOraHHWCTOB, KaK YHHUBEpCaJbHBIH MeTon OoprObl ¢ 3a00JeBaHUSIMU
CEIbCKOXO035MCTBEHHBIX PACTEHUM.



Pasznea 3. MukpoOuosiorust KopmMoB. MUKpPOOHOJI0THSI BOABI U BO3yXa

Heaun — npuoOpeTeHHe TEOPETUYECKUX M MPAKTHUYECKUX HABBIKOB MO NPUMEHEHHIO
MHUKPOOHOJIOTHYECKUX TMPOIECCOB B TEXHOJOTUSX IPOU3BOJICTBA, NEPepadOTKH, OILICHKE
KayecTBa MPOJYKIIUU PAaCTEHUEBOICTBA U )KUBOTHOBO/ICTBA.

3agauyu — u3y4eHUE MPOU3BOJICTB MUKPOOHOJIOTHYECKHUX MPOIYKTOB M OHONpEenapaToB
CEJIbCKOXO03SUCTBEHHOTO HA3HAYCHHUSI.

3.1. Mukpo6uosiorniyecKkue Nnpouecchl NMpH 3aroroBke kopmoB. Hcmosab3oBanue
NPOAYKTOB MUKPOOHOI0 CHHTE3a B INTAHUHU KUBOTHOTO.

Kopma, ux cocraB. PacTtutenbHble, >KMBOTHBIE M MHUHEpaJbHbIE KOpMa. DNHPUTHAS
MUKpogopa kopmoB. IIpuroroBneHue OOBIKHOBEHHOTo ceHa. KoHcepBUpOBaHHE KOPMOB
xumuueckumu ~ Metonamu.  CeHaxkupoBanue.  J[MHaMuMKa ~ MUKpOOHMOJIOTMYECKHUX U
OMOXMMHYECKHX IIPOLECCOB MpU CeHaxkupoBaHUM. CHIOCOBAHME U pPa3JIMYHbIE METOJbI
CUJIOCOBaHMUS. [[pokKeBaHNE KOPMOB

3.2. PacnpenesieHne MUKPOOPraHU3MOB B BO3JyXe U Bojie, (pakTopbl, BIAUSIOIIHE HA
HX KH3HEIeATEebHOCTD.

[TpuponHble BOJBI, KakK, €CTECTBEHHas cpela OOMTaHUS MHOTMX MHKPOOPraHU3MOB.
YucneHHBIH ¥ BHJIOBOM cOCTaB MUKPOGIOpHl MpUpOAHBIX BoJ. OlleHKa KauecTBa MHUThEBON
BOJbI. UHMCIEHHBI W BUIOBOW COCTaB MHUKPO(IOPH BO3Ayxa. Poib 3eMHBIX HAaCaXICHHHA B
CHI)KCHMU YHUCIIEHHOCTH MHKpPOOOB B Bo3ayxe. OUTOHLHMIHBIE CBOMCTBA pacTEHUM, M HX
3HAUCHUE B PETYIIMPOBAHHE MUKPOOOIICHO3a Bo3ayxa. Ompenenenne MukpoOHoro yucia (MY)
BOJIbI U BO3/1yXa.

5. OueHo4YHbIe MAaTEePHUAJIbI 110 AUCIHUIINHE
OHGHO‘-IHI)IG MaTepI/IaJII)I 110 OUCLHUIIIINHEC HpeILCTaBHCHBI B BHUIC (1)0HI[a OILICHOYHBIX

CPEICTB.

6. MarepuajbHO-TEXHUYECKOE U YHeOHO-MeTOAuYeCKOe
o0ecneyeHne TUCHUILINHBI

6.1 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eCIIeYeHUS 10 JUCHUILINHE

o/n ABTOp, Ha3BaHUC, MECTO U3AaHUA, U3AATCILCTBO, 'O U3JIaHN, KOJIMYCCTBO CTPAHUIL

Konecora E.A. MukpobOuonorus. MeToauuecKue yKa3aHHUs 110 M3YYCHHUIO AMCUUIUIMHBI / Poc.
roc. arpap. 3a04.yu-1.- b, 2022. — 25 c.

KonecoBa E.A. Mukpobuonorus. Meroandeckue yka3zaHusi Ul BBHITOJHEHHS J1IaOOpPaTOPHBIX
pabot / Poc. I'oc. arpap. 3aou. yH-T; b, 2022. — 71 C.

6.2. IlepeyeHb Y4eOHBIX U3IaHUI, HEOOXOIMMBIX /JI51 OCBOCHHUS U CIUIIMHBI

[leuaTHsle yuebHble n3anus B OubnmoreunoM ponge *

Komnuecro
Ne ABTOp, Ha3BaHKE, MECTO U3/IAHUS, U3AATEIBLCTBO, FOJ] U3/IAHHS, KOJHUECTBO
/i o 3K3EMIUIIPOB B
OnoOIHoTEKE
OcHOBHas
Emnes, B.T. Mukpo6uosorus : Y4e0.11s By30B. - 4-¢ U3, mepepad. u foi. - M. 104
: Komoc, 1993. - 383c¢. : mm. - ISBN 5100027711




AconoB, H.P. MukpoOuonorus : Yueb.mns ByzoB / H.P.AconoB. - 4-e

u3a.,nepepad.u gom. - M. : Komoc:Komoc-IIpece, 2002. - 352¢. : mwi. - ISBN 17
5100031603

Emues, B.T. MukpoOuonorus : yueb.ans By3oB B.T. Mwumyctun, E.H.
MumyctuH. - 5-¢ u3a.,nepepad.u jgon. - M. : Jlpoda, 2005. - 445¢c. - ISBN 22
5710777501

Muxkpo6buonorus : yue0.1s By3oB / O./].Cunopenko u ap. - M. : UTHOPA-M,

2012. - 286¢. - ISBN 5160024220: 133.11. - ISBN 9785160024226 70
Muxkpobuonorus : ydeb.mocodue mis By3oB / P.I'.l'ocmanoB u mp. - CII6. : 23
Jlanp, 2011. - 494c¢. - ISBN 9785811411801

JlonoHuTETbHAS
I'yceB, M.B. Mukpobuonorus : yue6.ams1 By3os / M.B.I'yces, JI.A.Muneesa. - 8- 10
e m3a.,ctep. - M. : Axagemus, 2008. - 462c¢. : ui. - ISBN 9785769549892
l'ocmanos, P.I'. Mukpobuonoruss u wumMmyHonorus : yde0.mocobue / P.I.
l'ocmanos, A.W. Hoparumora, A.K. Tanmuymnmua. - 2-¢ u3j.,nepepad.u joi. - 1
CIIb. : Jlanp, 2013. - 239c. - ISBN 9785811414406 : 260.00
Kucnenkxo, B.H. Mukpo6uonorus : y4ueb.mua By3oB / B.H. Kucnenko, M.II. 1

Aszaes. - M. : MIHOPA-M, 2015. - 271c. : nn. - ISBN 9785160102504 : 300.00

DJeKTpoHHbBIE YUeOHbIe N3AaHUs B AEKTPOHHO-0MOInoTeyHbIx cuctemax (3bC):

Ne ABTOp, Ha3BaHUE, MECTO U3/IaHUSA, TOJ U3AHUS
P, ’ A » TOLHSA ’ Ccpuika Ha yueOHOe m3nanue B ObC
n/m KOJIMYECTBO CTPAHUI]
OcHoBHas
Mukpobuonoruss : ydebHoe mocobue / P.I'.|https://e.lanbook.com/book/112044

l'ocmanoB, A.K. Tamuymnun, A.X. Bonkos, A.U.
Noparumosa. — 3-¢ u3j., crep. — Cankr-lIlerepOypr
: Jlanp, 2019. — 496 c. — ISBN 978-5-8114-1180-
1.— Tekct:  SHEKTpOHHEIH//  DIEKTPOHHO-
oubnamoreunas cucrema «Jlanpy : [caiit]. — URL:—
PexxuM pocTyna: JJis aBTOPH3. MOJIB30BATENCH.

Hanupo, A.C. Mukpobuonorus [ D1eKTpOHHBIN
pecypce] : yue0. nocodue / A.C. lanupo. — CIIO. :

https://e.lanbook.com/book/116381

Jlans, 2019. — 308 c. // OBC «Jlanpy. — Pexum
JIOCTyTa:

I[OHOJ'IHI/ITGJ'ILHB,H

3apuikas B.B. Mukpobuoinorus, yue0.mocoodue /
B.B. 3apunkas.— bnarosemenck: Hansl'AY, 2013.-
221 c. /I -Tekct aneKTpoHHBIIH// DIEKETPOHHO —

http://ebs.rgazu.ru/index.php?qg=node/3610

oubnuorTeunas cucrema «Agrilib»: caiit.-banammxa,
2012.- URL: Pexxum poctyna : IS 3aperucTpup.
TMI0JIb30BATENECH.

Sxynos, T.P. MonekynsipHas OMOTEXHOJIOTHS :
yuebnuk / T.P. Slkynos, T.X. ®auzoB. — CaHkT-
[etepOypr : Jlanb, 2019. — 160 c. — ISBN 978-5-

https://e.lanbook.com/book/123684

8114-3719-1. — TekcT 31€KTPOHHBIH // DIEKTPOHHO-
oubnmoreunas cucrema «Jlanpy : [caiiT]. — URL:—
Pexxum goctyna: asist aBTOpH3. MOJIB30BATENCH.

6.3 IlepeyeHb 31eKTPOHHBIX 00pa30BaTeILHBIX PeCypcoB

n/n

DJIeKTPOHHBII 00pa3oBaTelbHbII pecypc

Hoctyn B DOP (cerb UHTepHeT, JIOKATBbHAS
ceTh, aBTOPU30BAHHBII/CBOOOAHBII 10CTYN

DJIEKTPOHHBIN HAy4YHO-TIPOU3BOJCTBEHHBIHN

http://ebs.rgazu.ru/?q=node/118



https://e.lanbook.com/book/112044
https://e.lanbook.com/book/116381
http://ebs.rgazu.ru/index.php?q=node/3610.%20(дата%20обращения%20:10.10.2019.)%20-Текст
http://ebs.rgazu.ru/index.php?q=node/3610
https://e.lanbook.com/book/123684
http://ebs.rgazu.ru/?q=node/118

KypHan  «ArpodkxoUudor». DI'YII «BHUU
ArposkonHpopm». MockBa. Pexxum gocryma:

6.4. CoBpemennble npodeccHoHAIbHbIE 0a3bl [JaHHBIX, HWH(OPMAIHOHHBIE
CIPaBOYHbIE CHCTEMbI H JIMIEH3HOHHOE POrPaMMHOe ofecreyeHue

CoBpemennblie npogeccuoHaIbHbIe 0a3bl JaHHBIX, HH()POPMAINIMOHHBIE CIIPABOYHbBIE
cucTreMbl, UHM(pPoOBbIE  IIEKTPOHHbIe  OUOJUMOTEKM M  Jpyrue  3JIeKTPOHHbIE
o0pa3oBaTejibHbIE peCypChl

1. JloroBop o moakIOYeHWHM K HarmoHaNbHOW AIEKTPOHHOW OMONHMOTEKE W
MpeAOCTaBIeHUH  JocTyna K oObekTaM HanuoHanbHOM — AJEKTPOHHOW — OMOIMOTEKH
Nel101/HDB/0502-11 ot 26.02.2020 5 neT ¢ mpoJIoHTauen

2. Cornamenne o OecrmaTHOM TecToBoM joctymne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenue o OecrmaTHOM TecToBoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. HudopmanmonHo-cipaBoynas cucrema «['apant» — URL: https://www.garant.ru/
NudopmannonHo-cripaBounasi cucrema Jlunensuonusid goroBop Ne 261709/0I1-2 ot
25.06.2021

5. «KoncynpranT [Tnroc». — URL: http://www.consultant.ru/ ceoGoausIif gocTym

6. DnekTpoHHO-OMOMoTeuHast cuctema AgriLibhttp://ebs.rgunh.ru/ (cBumerenbcTBO
0 rOCYJIapCTBEHHOM peructparuu 6a3sl qaHHbIX No2014620472 ot 21.03.2014).

Hoctyn K 3J1eKTPOHHOM’ HH(POPMANIMOHHO-00pa30BaTeIbHOI cpene,
HHG(pOPMALMOHHO-TEJEKOMMYHHUKAUMOHHOM ceTH « MHTEpHET»

1. Cucrema aucrannunonHoro ooydenuss Moodlewww.portfolio.rgunh.ru (cBo6oaHo
pacnpocTpaHsIeMoe)

2. [lpaBo wucnonbs3oBanust mnporpamm s IBM  MirapolisHCM B cocrase
(byHKLIMOHATIBHBIX OJIOKOB U MOAYyJel: BupTyanbHas KOMHara.

3. NHHOBalMOHHAs cHUCTeMa TECTUPOBAaHUSA — MPOrpaMMHOE OOecredeHue Ha

mwiatdopme 1C (dorosop Ne K/06/03 ot 13.06.2017). beccpouHsilid.
4. OOpa3oBaTenbHbI HHTEPHET — NOpTall Y HUBepcuTeTa BepHaackoro (CBUIETENBCTBO O
perucrtpanuu cpenctsa MmaccoBbix nHpopmarmu I1 Ne ®C77-51402 ot 19.10.2012).

JInueH3MoHHOE U CBOOOTHO PACTIPOCTPAHsIeMOe MPOrpaMMHOe odecriedeHne

1. OpenOffice — cBoOoaHBIH TakeT OMUCHBIX NPWIOKEHHH (CBOOOIHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cB060HO pactpocTpaHIeMoe)

3. DnekTpoHHO-OnOMMoTeuHast cuctema Agrilibhttp://ebs.rgunh.ru/ (cBunerenscTBO
0 TOCYIapCTBEHHOU peructpanuu 6a3el maHHbIX Ne2014620472 ot 21.03.2014) coGcTBEHHOCTH
YHHUBEPCHUTETA.

4, Odummansras crpanuna PI'bOY BO MCX P® «Poccuiickuii TocynapcTBEHHBIN

YHUBEPCUTET HapoAHoro xo3siictBa uMenn B.W. Bepnanckoro» https://vk.com/rgunh.ru
(cB0OOIHO pacmpocTpaHsIeMoe)

S. [Topran ®I'bOY BO MCX P® «Poccuiickuii rocyaapCTBEHHBIH YHUBEPCUTET
HaponHoro xo3siictBa wumeHu B.M. Bepnaackoro» (cBoOOAHO — pacmpocTpaHseMoe)



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh.ru

https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AnTHBUpYcHOEe mporpammHoe obOecneuenne Dr. WEB Desktop Security Suite
(Cy6nmunensnonnsiii goroop Nel3740 Ha mepenady HEMCKIIOYMTEIBHBIX MPaB HA MPOTPaMMBbI
st OBM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX Ay IMTOPHii, 000PYT0BAHUN M TEXHHYECKUX CPEICTB

o0yueHust
IIpennasnauyenue Haumenosanue Ilepeuyenn
NOMelleHUs Ne ]:[(())l;:::}l’[c[:;mg 00opynoBaHus (B T.4. BUPTYAJIbHbIC AHAJIOTH) H
(aynuropumn) TeXHUYECKHX CPeJCTB 00yueHus ™
(aynuTopumn)
st 3aHsTAR YueOHo- Crenuanu3upoBaHHAS MeOelb, Habop
JICKIIMOHHOT'O THITA AIMUHUCTPATUBHBIA | JEMOHCTPALMOHHOIO 000pyT0BaHMUS. ITpoexTop
kopiryc Ne 329 mynsTUMenna Aser p 727111K, Dkpan cranmmoHapHBINA
DRAPER BARONET HW 10/120
Jns 3anaruit Y4e6Ho- CriennanusupoBanHas Mebenb, mukpockon MOTIC DM
CEMUHAPCKOro TUIa aJIMHHHUCTPATHBHBIH 111, mukpockorn «buomam», repmoctar TCO1/80 CITY,
(cemmmape, Kopiyc aBrokias BK-30, anexkrpuueckas mmra - 3BU-412.
P 22;?:3?“6 Ne 311 XonoaunbHUK «CapaToBy» JUIsl XpaHEHUS TUTATEIbHBIX
>
MPAKTHKYMBL, cpel ¥ XUMHUYECKHX npenapaT(zB. MuKkpockonyecKue
11aGOPaTOPHBIE IpernapaTsl 10 TeMaM 3aHATUH, XUMHUYecKas rocyia
paboThl,
KOJUTOKBUYMBEI ),
TPYyMIIOBBIX
KOHCYJIbTAlUi,
WHIUBUYaJIbHON
paboThl, TpOBEACHNUS
TEKYIIETo KOHTPOJIS
1 IIPOMEKYTOUHOMN
aTTeCTaluu
Jns YuebHo- UuransHslil 3an. IlepcoHanbHble KOMIbIOTEPH 11 mT.
CaMOCTOSITENIbHOH aIMUHUCTPATUBHBIA | BBIXOA B  HMHTEpHET, [JOCTYIl B  AJIEKTPOHHYIO
paboThI KOPITYC. MH()OPMAILIHOHHO-06Pa30BaTENBHYIO cpeny
YHHUBEPCUTETA
YyeOHo- Crienmanu3upoBaHHas Me0erb, TIEPCOHAIbHBIE
71a60paTOPHBIHA komnbloTepsl 11 mT. Beixom B HMHTEpHET, OOCTyn B

kopyc. Kab. 320.

3JIEKTPOHHYIO MH(POPMAIIIOHHO-00pa30BaTEeNbHYIO

cpelly YHUBEpCUTETa

VYuebHo-
aJIMHHUACTPATHUBHBIH
KOpITyC.

Kab. 105. Yuebnas
ayIMTOpUs s
Y4eOHBIX 3aHITUN
o0yJaronmxcs u3
YKCIia HHBAJUIOB U
mur; ¢ OB3.

Crienanu3upoBanHas Me0esib, HA0OpP JIEMOHCTPAIIMOHHOTO
o0opynoBaHus. ABTOMaTH3UPOBaHHOE pabodee MecTo
JUISET  MHBAJHJIOB-KOJIICOYHHKOB C  KOPPEKIIMOHHOM
TEXHUKOW M MHAYKIMOHHOM cucteMoil OnCuc 290;
ABTOMaTH3UPOBAHHOE

pabouee MECTO JUTS

CHaboOBHIANIIMX W HE3PAYNUX  IOJb30BaTelell  co
cTauMoHapHbIM BuAeoyBenuuureneM OiaCuc 29 ON;
pabouee

HE3psUnX

ABTOMaTI/ISI/IpOBaHHOC MECTO JUIA

CJ'Ia60BI/I)1$H_L[I/IX u IIOJIb30BaTeICH C
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https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

nopTaTuBHBIM BuAeoyBeanunreneMm OnCuc 207 CF,
ABTOMaTH3UPOBaHHOE pabouee MECTO Ui
CNa0OBUAALIMX W HE3pSUYMX  TONb30oBaTeled ¢
gyuraromeit mMamuHod 21Cuc 207 CN; AnmapaTHbiid
KOMIUIEKC ¢ ()yHKLIMEH BUACOYBEIHMUEHHUS U YTCHUS VIS
CNa0OBUAALINX M HE3pAYHX moisib3oBarener DnCuc 207
OS.

DEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIET'O OBPA3OBAHUS
MUHUCTEPCTBA CEJIbCKOI'O XO341CTBA POCCUHMCKOU OEAEPAITNN

«POCCHMCKHAM TOCYJIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
WMEHHU B.1A. BEPHAJICKOI'O»

(YHuBepcurer BepHajackoro)

DOoH/1 OLICHOYHBIX CPEICTB AJIfl MPOBeIeHUs TEKYLero KOHTPOJIs U
NMPOMEKYTOYHOM aTTeCTANMH 00yYAKIIMXCH M0 JUCHHUILIHHE
Muxpo0OuoJiorus

Hampasnenune noaroroBku 35.03.04 Arponomus
Hamnpasnennocts (nmpoduis) nporpaMMbl ArpoousHec
KBanudukanus — 6akanaBp

®dopma 00ydeHUs 3a04Has

bamammxa 2024 r
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1.0nucanue nokaszareJieii 1 KpUTEpHeB OLEHNBAHUS MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUs 10 Y4eOHOH TUCIMILINHE

KO[I U HAUMCHOBAHHUHN

YposeHs ocBoeHus

IInannpyemMble pe3yJbTaThl 00y4eHUSs

HaunmeHoBaHME OLIEHOYHOTO
cpencTBa

KOMIETeHIHH
OIIK-1 Cmocoben pemats
THUITOBBIC 3a/1a9U
npodecCHOHATBLHON

JEATeIbHOCTH HAa  OCHOBE

3HAHWH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX u
€CTECTBEHHBIX HayK c
MIPUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTUI

Ioporosplii
(YA0BJ1€TBOPUTEJIbHO)

3naer: OCHOBHBIE  3aKOHBI  MAaTEMAaTHYECKHX, €CTECTBEHHOHAy4YHbIX U
061enpohecCHOHATBHBIX TUCIUILIHH, HEOOXOMMBIX IS PEIICHUS] THIIOBBIX 3a/a4 B
o0iacTy B 00J1aCTH arpOHOMHH

YMeeT: NPUMEHATh 3HAHUS OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKMX M €CTECTBEHHBIX
HAYK JUIS PEIICHHS CTAaHIAPTHBIX 3324 B 00JIaCTH arpOHOMHUU

Baaneer: uH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIMHA ~TEXHOJIOTUAMH B  PCUICHUU
THUIOBBIX 3a/1a4 B 00J1aCTH B 00J1aCTH arpOHOMUH

IIpoaBMHYTHIH
(xopo1o)

TBep)]O 3HA€T: OCHOBHBIC 3aKOHbBI MATEMATHYCCKUX, C€CTCCTBCHHOHAYYHBIX U
06Hler0(beCCI/IOHaHI)HLIX JUCHUIIINH, HeO6XOI{I/IMbIX JJIA pCUICHUA TUIIOBBIX 3a/ia4 B
obnactu B 00J1aCTH arpOHOMUH

VYBepeHHO yMeeT: TPUMCHATh 3HAHWS OCHOBHBIX 3aKOHOB MATEMAaTHYECKHX U
C€CTCCTBCHHBIXHAYK JIJIA PCIICHUA CTAHAAPTHBIX 3a/1a4 B obJacTu arpoHOMHUHA
VYBepeHHo Biaaxeer: HH)OPMAMOHHO-KOMMYHUKALIMOHHBIMUA TEXHOJOTHSMH B
PELICHHUHU THIOBBIX 33184 B 00JIACTH B 00JIACTH arpOHOMHH

Broicoxuii
(OTJIMYHO)

ChopmupoBaBiieecss ~ CHCTeMAaTHYeCKHe  3HAHMA: OCHOBHBIC  3aKOHBI
MaTeMaTHYeCKUX, E€CTECTBEHHOHAYYHBIX M OOIIENpo(ecCHOHANBHBIX JUCLIUILINH,
HEOOXOAMMBIX JUISl PELICHHUS TUIOBBIX 33/1a4 B arpOHOMHHU

CdopmupoBaBiieecsi cucTeMaTHYeCKOe YMEHME: NPUMCHATH 3HAHUS OCHOBHBIX
3aKOHOB MAaTEMATUYCCKUX U €CTCCTBCHHBIX HAYK JJId PECIICHUA CTAaHAAPTHBIX 3a1a4 B
00J1acTH arpOHOMHUH

Cdopmuposasuieecs cucTeMaTHYecKoe BJIaJleHHE: UH()OPMALIMOHHO-
KOMMYHUKAITMOHHBIMU TEXHOJIOTUAMU B PCIICHUM THUIIOBBIX 3agad B obmactu B
arpOHOMHUU

IpakTUYeckoe 3anaHue, pedepar,
UTOT'OBOE TECTHPOBAHHE

2. Onucanue mKaJ OleHuBaHusA

12




2.1 Illkana ouenuganusa Ha Imane meKyuye20 KOHmMpoJis

(DopMa TCKYLICT'O KOHTPOJIA

OT1cyTcTBUE YCBOEHUS (HIDKE
*
MOPOrOBOT0)

[Toporogslii (YZ0BIETBOPUTEIBHO)

IIpoaBuHyTSHIH (XOpo1I0)

Beicokuit (0TIHYHO)

Brimonnenue
J1a00paTOPHOTO 3a/1aHUs

HC BBIIIOJIHCHA WX BCC 3aJaHUs PCIICHBI
HCNPpaBWILHO

Pemeno Oonee 50% 3amaHus, HO MeHEe

70%

Pemeno Gomee 70% 3amaHus, HO
€CTh OIIMOKHU

BCC 3aJaHMs peEIIeHB 0e3
onboK

Pedepar

Pedepar He noarotosieH

Martepuan He CHCTEMAaTH3HPOBaH,
oopmIleH He IO MpaBuiIaM, CTYIEHT B

HEM HE OPHEHTHPYETCS

CTymeHT OpHEHTUPYETCS B
coxeprkaHuu pedepara, HO

3aTPYAHACTCS BECTU JUCKYCCHUIO HAa

BEIOpaHHYIO TEMY

CTyIeHT JeMOHCTPUPYET
riryOOKMe 3HaHMS BOIpoca
pedepara, oTBeHaeT Ha
JIOTIOJTHUTENBHBIEC BOIIPOCHI

CryneHTsl, IOKa3aBLINE YPOBEHb YCBOCHHUS HIKE IIOPOrOBOr0, HE JOMYCKAIOTCS K MPOMEXYTOYHOM aTTeCTaluy 10 JUCUUIUINHE.

2.2 Hlxkana oueHueanus Ha mane NPOMENHCYmMoOUHOU ammecmayuu (3auem u IK3aMeH 6 eude Umoz06020 mecma,

Kypcoeasa paboma)
®opmMa NPOMEKYTOTHOM OtcyrcTBHE yCBOCHUS (HHIKE N . .
aTTecTAIIN HOpOroBoro) Iloporoselii (y10BJ1€TBOPUTEILHO) [poaBuHyTHIN (XOpO110) Beicoknuii (0T1M4HO)

BbIMoHEHHE UTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Ootee
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3. TunoBble KOHTPOJILHBbIE 3aIaHUS UJIM MHbIE MAaTePUAJIbI, HEO0X0AUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpoOBaHHUS KOMIIETEHIUI B IIpolecce
0CBOEHMS 00Pa30BaTEIbHOI MPOrpaMMbl

®OHJA ONEHOYHBIX CPEACTB IJIAA TEKYIIEI'O KOHTPOJIA

Pa3znes 1. OcHOBBI 00111€1f MEUKPOOHOJIOTHY
IIpumepsbl 32124 /151 BHINOJTHEHUSI HA MPAKTHYECKHUX 3aHATHIX

3HaKOMCTBO C MHKPOOHOJIOTHYECKOH 1aboparopueil M TEXHUKOW Oe30macHOCTH NpU
pabore ¢ MHMKpoOOUOJOrMUecKUMH oObekTamMu. OmnTudyeckas W HMMMEPCHOHHAs CHUCTEMa
MHUKpockoma. Ero yBenmmuutensHas © paspemaromias CcrnocoOHOCTh. POpPMBI  pa3IHMYHBIX
MHUKpOOpranu3MoB. [Ipurorosienue, pukcanus U okpacka npenaparoB MUKPOOPraHU3MOB 110
I'pamy. IlpocMOTp KUBBIX KIE€TOK MHKPOOPraHHM3MOB (METOJ pa3/aBlICHHOM KaIuiM).
Mukpockonuueckue TpuObl — JPOAOKH, MYKOp, aclnepruuiyc, MNeTITIyM, ¢y3apuym
(mpenapaThbl B pa3/iaBJICHHON Karlie)

KOMILJIEKT IPUMEPHBIX TEM
pedeparoB no gucuumimHe Mukpoo6mo10rus 1Jisi TeKylero KOHTPOJIs.

1. OcHoBHBIE TPYIIIBI TPOKAPHOT: OAKTEPUHU, PUKKETCUU, MUKOIUTIa3Mbl, aKTHHOMUIIETHI,
CHHe-3eJIeHble BoJopochu (mmaHoOakTepuu). Mx mopdonorudeckue ocoOeHHOCTH. MeTOobl
HCCIIe0OBaHUs.

2. T'pubbl KIIACCOB 3WTOMHIIET, ACKOMUIIET, JACHTepoMHIleT, Oazmmuomuier. UWx
Mopdonoruueckue OCOOEHHOCTH, (u3HoJorHueckue (GYHKIUU, 3HAuY€HUE B MPHPOJE,
HCIIOJIh30BaHUE.

3. HapctBo Bupa — Hexserounsle cymiectBa. OCHOBBI HMX Kiaccubukamuu. MeToJbl
KyJIbTUBUPOBaHUs, uccienoBanus. 3Hauenue. JI.M. BaHOBCKHUIT — OCHOBATENb BUPYCOJIOTHSI.

4. OTKphITHE MHUKPOOPTaHW3MOB AHTOHM BaH JleBeHTykoMm. «OmnucaTenbHbI Mepuoa
pa3Butus yueHus o Mukpooax. Padotsr JI.C. Camoiinosuua, M.T. TepexoBckoro.

5. OcHOBHBIE HamNpaBIEHUS pPA3BUTUS MHUKPOOWOIOTMH  Ha COBPEMEHHOM  JTare
CEBCKOX035HCTBEHHOTO MMPOU3BO/ICTBA.

6. Mopdonorust OGakrepuii. [loBepXHOCTHBIE CTPYKTYpPBI: Karcyiaa, BOPCUHKH  (TIHIIN),
KTYTUKH, KJIETOYHas CTEHKa, OCOOCHHOCTH €€ CTPYKTYpbl Vy TPaMIIOJIOKUTEIbHBIX,
rpaMOTpHUIIATENbHBIX OaKTepuii, apxedakTepuii. X coctas, opranu3aius U QyHKIHH.

7. BHyTpeHHHE CTPYKTYphl TMPOKApHOT: MHUTOIJIa3MaTUYECKass MEMOpaHa, IHUTOIIa3Ma,
HYKJICOWJI, TUIa3MUMABI, MHUCOMBI, puOOCOMBI, SHAOCIOpPH U ap. VX cocTtaB, opranuzanus u

GyHKIHIH.

Pa3pnen 2. OCHOBBI IOYBEHHO U CEJIbCKOXO03AHCTBEHHOH MUKPOOHOJI0THH

HpI/IMepbl 3a1a4 1Jisl BbINMOJIHCHUA HA NPAKTUYICCKUX 3AHATUAX

KyneTuBUpOBaHHE MHKPOOPraHU3MOB B J1a0OpaTOPHBIX yCioBUsAX. [lpuroroBieHue
MUTATENBHBIX cpell (MsiconenToHHOro OynsoHa - MIIb u ap.) ans ux BeIpanuBaHus. MeTombl
CTEPWIN3AIIMN MMUTATEIBHBIX Cpell, JTabopaTOpHOW MOCYABl U 00opymoBaHus. MeTonbl yuéra
MUKpPOOPTaHU3MOB B TIOYBE, BOJIE, BO3yXE U JAPYTUX CyOCTpaTax METOIOM IMOCIIeOBATEIBLHBIX
pa3BeICHUI M MOCEBa Ha IUIOTHBIC MHUTATENbHBIC Cpelbl. MUKPOOMOIOTHYECKOE UCCIICIOBAHNE
BO3AyXa. DBbleieHue 4YUCTBIX KYJIbTYp MHMKPOOpPraHu3sMoB. (O3HaKOMJIEHHE C HUX
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KOJIMYECTBECHHBIM YUETOM METOJIOM MPSAMOTO CUETa 1Mo MUKpockoroM. OcCOOCHHOCTH yuéTa U
KyJbTHBUPOBAHHS  aHAIPOOHBIX MHKPOOPTaHM3MOB. YUacTHE MHKPOOPraHM3MOB B
npeBpalieHUsAX yriepojaa B Mpupoe.

Bo30ymutenu OpoxeHuil, HX XapaKTepUCTHKA.

MukpoopraHu3Mbl, y4acTBYIOIIME B MPEBpAIlEeHUsX a3oTa, cepbl, Qocdopa,
xene3a. bakrepuaabHbie ynoOpeHus.

KOMILVIEKT ITPUMEPHbBIX TEM
pedeparoB no AucuunanHe MUKpoOH010rus 1JIsl TEKYlIero KOHTPOJIs.

1. OtHOomeHne MUKPOOOB K pu3mdeckuM (hakTopam Cpeasl: BIAKHOCTH, TEMIEpaType,
JIABJICHUIO, KUCIIOPOY, CBETY, paauanuu, kapuranuu, CBU->neprumu.

2. Bousinue xumudeckux ¢GakTopoB cpeibl HA MUKpOOpPraHu3Msbl. 3HadeHue pH cpensl B
X SKU3HEACATEIbHOCTH, KPUTHYECKHE TI0KA3aTEIM KOHLIEHTpauuh  BOJAOPOJHBIX HMOHOB.
BiusHne XMMHUECKUX BEIIECTB HA MUKPOOPTaHU3MBI.

3. Xumuueckre GakTopsl, BIUSIOMINE HA KU3HEIEATSIIbHOCTE MUKPOOOB. [IpakTuieckoe
UX UCIOJIb30BaHUE.

4. Pa3BuTHE MHUKPOOPTaHU3MOB B 3aBUCHUMOCTH OT KHUCJIOTHOCTU cpefbl. [IpakTuyeckoe
UX MCIOJIb30BaHUE.

5. BnmsiHMEe KHCIOposa Ha JKH3HEACATEIHHOCTh MHKpOOpraHu3MoB. Kiaccudukanus
MHUKPOOPTraHMW3MOB M0 OTHOILLIEHUIO K KUCcIopoay. [IpakTrnueckoe NCronb30BaHUE 3TUX 3HAHUI.

6. B3anMOOTHOIIEHHS MUKPOOPTaHW3MOB MEXKAY COOOW U JAPYTMMH CYIIECTBaMH,
OCHOBaHHbIE Ha cuMOMO3e, MeTabuose, aHTaroHu3Me. [IpakTuueckoe UCMONb30BaHUE 3HAHUH O
(dhopmax B3aMMOOTHOIIIEHUH B CEITLCKOM XO35UCTBE.

7. AHTUOMOTUKA MHUKPOOHOTO, pPACTUTENBHOTO, >KUBOTHOTO MPOHCXOXIeHus.  Mx
BO3JICUCTBME HAa  MHUKpOOpraHu3mbl. [lyTu ompeneneHuss aHTHOMOTHYECKON  aKTUBHOCTH,
YCTOMYUBOCTH.

Pa3nea 3. MukpoOuoJiorusi KopMoB. MUKpP0OOM0JIOTHS BO/IBI U BO31yXa

HpnMepm 3aaa4 AJd BbIMOJHCHUSA HA IPAKTHYCCKHUX 3aHATHUAX

MukpoOuonoruieckue  OCHOBBI ~ KOHCEPBUPOBAHHS  IMPOAYKTOB  PacTEHUEBOJCTBA.
Muxkpodiopa KopMOB.

KOMIUIEKT IPUMEPHBIX TEM
pedeparToB no gucuuuinie MUKpPOOHOJIOTHS AJI51 TEKYLEr0 KOHTPOJIS.

1. MuxpoOHoIOrH4YecKre MpoLEecchl MPHU CYIIKE W CHJIOCOBaHMM KOPMOB. CriocoObl
PErYJIMpPOBAHUS >KU3HEAEATEIBHOCTH MHUKPOOPTaHM3MOB Ha OCHOBE 3HAaHMI OCHOBHBIX
OKOJIOTUYECKUX YCIIOBUM: BIAKHOCTH, PH cpenbl, KOHIIEHTpAaMHM COJieH, HaIWN4ue WIn
OTCYTCTBHE KUCIIOPOJAA U APYTUX (PaKTOPOB CPEIBbI.

2. MukpoOHOJIOTHYECKUE MPOIECCHI, TPOUCXO/ISIINE TTPH CYIIKE CEHa OOBIKHOBEHHOTO
Oyporo M MPOIYKTOB CEINBCKOTO XO3SHCTBAa. MeTOIbl peryaupoBaHUs KU3HEACSITEIbHOCTU
MHUKpOoOpranu3MoB. [lokazarenu BIaXXHOCTH, HWHTHOUPYIOIIME pPa3HbIE TPYMITBI MUKPOOOB.

3. CenaxupoBanue KopmMoB. CeHa)x M 3€pHOCEHA)X — MPOAYKTBI, OCHOBOI
KOHCEPBHPOBAHUS KOTOPBIX SIBIsEeTCS (M3HOJOTHYEcKas CYyXOCThb JUIsi ~ MHUKpPOOPTaHU3MOB.
VYcnoBusi COXpaHHOCTH 3TUX KOPMOB.

4. CunocoBanue KopMoB. CuiiocyeMble pacTeHUs. 3HAYCHUE CaxXapHOr0 MUHUMYyMa JJIst
3¢ (HEeKTUBHOTO CHIIOCOBaHMs. TepMOTreHe3 U ero 3Ha4eHHe MpH CUI0COBAaHUU. MUKpPOOUOIIOTH-
YEeCKHUE MPOIIECCHl MPU XOJIO0JHOM CIIOCOOE CUIIOCOBAHUS M METObI PETYIUPOBAHUS.
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5. MukpoOuonornueckie mporeccsl mpu ropsayeM crnocode cuiaocoBaHus. [IpuuuHbl U
3HaYeHHE TepMOreHe3a, MPUMEHEHUE 3aKBACOK MIPHU Ha3BaHHOM CIIOCOOE KOHCEPBUPOBAHUSI.

6. Mukpodiopa miuogoB u opomeil. [Iporecchl XxpaHeHHs 3THX MPOJYKTOB HAa OCHOBE
6uo3a. [Iporecch nepepabOTKH TIJI0JI0B U OBOIIIECH Ha OCHOBE aHaOWoO3a, IieHaHaOno3a, abuo3a.
MukpoOuosiornueckas, XuMA4YecKasi Ipupojia «oombaxay KOHCEPBOB.

7. CuHTe3 KOpMOBOro Oeiaka M aMUHOKHUCIOT MHKpoopraHusmamu. [IpenmyiiectBo
TEXHOJIOTHM MUKPOOHOTO OeKa repe] 5)KUBOTHBIM, PACTUTEIHHBIM.

8. CuHTe3 (hepMEHTOB, LEIUTIOI030JIUTUYECKHE MYJIbTUIH3UMHBIE KOMITO3HITHH («M3K»)
HA OCHOBE HECKOJIbKMX ()EPMEHTHBIX MpPErapaToB JJis CHIOCOBAHHUS COJIOMEI. Vcmoiib30BaHUe
MPOAYKTOB (hepMEHTALIUHU IS TOBBILIEHUSI OEIKOBOCTU MacChI.

KOMIIJIEKT TECTOB aiist npoMesKyTOYHOM aTTecTanuu (3a4er)
1O AUCHUIIHHE

Ha TperbeM kypce 3a4eT MPOBOAMTCS B BHJIE UTOTOBOTO TecTa. )i BBIIOJHEHUS TeCTa
OTBOJUTCS 45 MUHYT.

IIpumepHbIe 3a/1aHNS UTOTOBOI'0 TECTA

1.Ha3oBure  ¢paHuy3ckoro  yd4eHoro OHOXMMHKA,  CTaBIIErO0  OCHOBATEJIEM
MUKpPOOHOJIOTHH, T0KA3aBIIEr0 OTCYTCTBHE CaMOIPOU3BOIBHOIO 3aPOXKIACHUS KU3HU Ha 3EMJIE,
YCTAHOBUBIIETO MHUKPOOMOJIOTHUECKYIO MPUPOAY OpOXKEHMsI, OTKPBIBILErO psJ BO30yauTesel
UHQEKIMIA MEeTKOBUYHBIX YePBEH, KUBOTHBIX, YelloBeka. MM e ObUTH pa3paboTaHbl CrOCOOBI
60pb0BI U MPOPUITAKTUKH 0COO0 ONACHBIX MHEKIIHIA:
1. Kozed Meiicep;
2. Pobept Kox;
3. Jlym Ilacrep;
4. JKan XXionumis;
5. Omuns Py.

2. ABropom darouutapHOi TEOPUU UMMYHHUTETA SBIISETCS:
1. 1.1. MeuyHHKOB;

2. JI. TacTep;

3. P. Kox;

4. C.H. Bunorpaackuii;

5. .M. IBaHOBCKMIA.

3. OCHOBOIIOJIO)KHUKOM TTOYBEHHOW MHUKPOOMOJIOTUH, KOTOPBIA YCTaHOBWII SIBJICHHE
XeMOCHHTE3a,  TPEMJIOKHMI  JJCKTHBHBbIE  (CEICKTUBHBIC)  IMUTATEIbHBIE  CpPeasl B
MHUKPOOHMOJIOTUYECKYI0  TMPaKTHKy, HW3Y4WI  pOJIb  CEepOOaKTEepHil,  ’Kene300aKTepHid,
HUTpUUIHpYOMUX OaKTepHil B IpUpPOE, ABISETCS:

1. JI.C. lleHKOBCKHIi;

2. N.N. Me4yHHKOB;

3. JI.M.VBaHOBCKMIi;

4. B.T.Em1es;

5. C.1.BuHorpanackuii.

4. OCHOBONOJOXHUKOM TOYBEHHOM MHUKPOOHOJIOTHUH, KOTOPBIA YCTAaHOBUIJ SIBIICHHE
XEMOCHHTE3a,  MNPEIJIOKHUI  DIICKTHBHbIE  (CENEKTHBHBIC)  NHUTATEIbHBIE  Cpelbl B
MHUKpPOOHMOJIOTUYECKYIO0  TMPAaKTHKY, HW3Y4YWI  pOJIb  CEepoOaKkTepuil,  ’kene300aKTepHid,
HUTPUPUIHUPYIONTUX OaKTEPUd B IPUPOJIEC, SABIISICTCS:
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JI.C. LleHKOBCKHUI;
WN.N. MeuHuKoB;
.. IBaHOBCKMIA;
B.T. Emues;

C.H. Bunorpanckuii.

Nk W=

5. OCHOBONOJIO)KHUKOM BHUPYCOJIOTHH, KOTOPBIM JOKa3aj, 4YTO MNPUYUHON OOJIe3HU
MO3aWKH Tabaka SBISETCS BHPYC, MU BOCIPOM3BEN ATO 3a00JEBaHHUE CIOCOOOM 3apa)KeHUSs
3JI0POBBIX PACTCHUN (QUIBTPATOM OT OOJILHBIX, SBISICTCS:

. B.JI. Omensguckuii;
. H.P. Aconos;

. E.H. Mumycrus;

. JI.A. IBaHOBCKM;
. JI.C. lleHKOBCKUH.

DN D W N =

6. IlepBble pUCYHKM omHCaHUs MHUKpOOOB XpaHutcs B OubOimnoreke Koposesckoro
obuiectBa B Jlonone. x aBTopoM siBisieTcs:
A.Kuxep;
. A.BaH JleBuHIYK;
P .Kox;
. H.CamoiinoBuy;
. HA.Mepycanumckuii.

AR I

7.DOU3NONTOTUYECKUI IEPUOJT PA3BUTHS MUKPOOUOIIOTUN HAYMHAETCS ¢ OTKPBITUH OJJTHOTO
U3 Kopr(eeB MUKPOOHOJIOTHY:

1. JI. ITacrepa;

2. A. Bau JleBenryka;

3. P.Koxa;

4. N.A. MeuHHKOBA;

5. C.H. Bunorpazckoro.

8. OmnucaTenbHbI MEPUOA B MUKPOOHOJOTMH XapakTepeH MyOIMKalMsIMU, B KOTOPBIX
ONMMCHIBAIMCH (POpMBI MUKpPOOOB, MX Mopdonoruueckue ocodeHHoctu. HazoBute aBTOpOB,
MOJIOKUBILIEr0 HAYAI0 TAKUM paboTaMm:

1. J.C. CamotimoBuy;

2. A. BaH JleBeHryk;

3. JI. Ilacrepa;

4. N.H. MeuHUKOB;

5. C.H. Bunorpazackuii.

9. Ha cpeactBa coOpanHbsle mo noanucke B 1888 romy 6w oTkpeiT IlacTepoBckuii
UHCTUTYT, B KOTOPOM pabOTalIy BBIJAOIINECS MUKPOOHOJIOTHH, B TOM YHUCIIE U PYCCKUE:

1. A.M. be3penxa,;

2. H.®.T'amanes;

3. B.A. XaBkuH;

4. H.B. CxmudocoBckuii;

5. JILA. TapaceBuy;

6. C.H. Bunorpaackuit

10. Jlns1 ompenenenusi BUJOB MUKPOOOB IapCTBa MPOKAPUOT MCIIONIB3YIOT ONPENETUTENN
Pa3HBIX aBTOPOB M CPOKOB M3AaHuUs. KoMy mprHAUIEKHUT MEXKTyHApOTHOE IPU3HAHKE?
1. J.X. bepru;
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2. H.A. KpacuiabHUKOBY;
3. [wuony.

11. KTo u3 Ha3BaHBIX aBTOPOB M3BECTEH CBOMMH pabOTaMHU IO XEMOCHHTE3Y, OTKPBLI
BO30YIUTEISI MACISTHOKHCIIOTO OPOXKEHUS M JIal €My Ha3BaHUE KIOCTPHUINYM MAaCTEPAHUYM?

1. B.WN.ITannagun;

2. B.C.bytkeBuy;

3. C.I.KocThIueB;

4. C.H.Bunorpaackuii;

5. B.JI.OmensHCcKu.

12. YTo 03HaYaeT TEPMUH «IIPOKAPUOTHI»?
1. JosinepHeie;

2. SlnepHele;

3. Hexnerounsie

13. B mapctBe mpokapuoT otaen [ pamwiukyrec (Gracilicutes) o0ObenuusieT
rpaMOTpHIIATENIbHBIC, MOIMMOpP(]HBIE, OECCIIOPOBBIE MUKPOOPTaHU3MBI, B COCTAaB KJIETOYHOU
CTEHKH KOTOPBIX BXOJIHT:

1. 10% mypeuna (nenTUAOTINKAHA)

2. 90% mypeuHa (nenTuaorIKaHa)

3. Lenmrono3sa;

4. XuTHH;

5. KilerouHast CTeHKa OTCYTCTBYET.

14. B wmapctBe mpokapuor otaen @Dupmwmkyrec (Firmicutes) oObeauHseT
TPaMIIOJIOKHUTEIbHBIE TTaJOYKOBHIHBIC, IAPOBUIHBIE MHUKPOOPTAaHH3MBI, B COCTaB KJIETOYHOU
CTEHKH KOTOPBIX BXOJIHT:

1. 10% MypeunHa (MenTUAOIIINKaHA);

2. 90% MypeurHa (ENTUIOTINKAHA);

3. llemmrono3a;

4. XWTuH;

5. KirerouHast CTEHKa OTCYTCTBYET.

15. Otnmen Tenepukyrec (TenericuteS) B I[apcTBe NPOKAPUOT BKJIFOYAET KJIace
Mommukytec (Mollicutes). K atomy kiaccy oTHOCATCS MOTMMOP(HBIE OPraHU3Mbl, KOTOPbIC HE
CUHTE3UPYIOT MypeHHHa (IEeNTHIOTINKaHa), BCIEICTBUE Yero He 00pa3yloT KIETOYHYIO CTEHKY.
YTo orpaHUYMBAET 3TU OPTaHU3MBI (MUKOIUIa3MbI) OT OKPY’KAIOIIET0 MPOCTPAHCTBA:

1. KiteTounast cTeHKa;

2. IlnoTHas nUTOIUIa3MaTHUYECKasi 000JI0UKa;

3. TpexcnoitHas nuToIIa3MaTuyeckas MemopaHa

16. Otmen Mennmocukyrec (MendosicuteS) B mapcTBe MPHKApUOT BKIIIOYAET KIIACC
apxubakrepuil. K aToMy Kiaccy OTHOCATCS MHUKpPOOBI IIAPOBUAHOM, MaTOYKOBUIHON, U3BUTON
dopmbl. OmpenenuTe OTIMYME KIETOYHOM CTEHKM 3TOTO Kjacca OT KJIaccoB OT/IEJIOB
I'pannnukyrec, @upmukyrec, Tenepukyrec:

1. Knerounas crenka coaepxut 10% mypeunna;

2. Knerounas creHka conepxut 90% MypenHa;

3. Knerodnasi cTeHKa COAEPKUT NICEBIOMYPEHHUH;

4. KnerouHas CTEHKa OTCYTCTBYET;

5. Knerounasi cTeHKa COAEPIKUT XUTHH.
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17. IloHsATHE «IPUKAPUOTHBI MHUKPOOPTraHU3M» OTHOCHUTCS K CYLIECTBaM, KOTOPBIE B
CBOMX BHYTPEHHUX CTPYKTYpax UMEIOT:

1. MeMmOpaHbl BOKPYT siipa U APYTUX OpPTaHet;

2. OpraHouibl, a HE OpraHelbl.

3. MeMOpaHbI OTCYTCTBYIOT

18. Apxebaktepuu — TepMOGUIBI. ITO 3HAYUT, YTO OHH CIIOCOOHBI Pa3BUBATHCS TIPH

TeMIeparype:
1. 10 - 18°C;
2.35-38°C;
3. 100 — 105°C.

19. MukpoObI UMEIOT JIBOMHYIO HOMEHKIIATYPY, KOTOpasi BKIFOYACT POJOBOE U BHIOBOC
Ha3BaHUE.
O0603HaubTE POJIOBOC HA3BAHHUE.

1. Clostridium

2. pasteurianum

20. HapcTBO AyKapuOT OOBEAUHIET MUKPOOPTaHU3MBI, XapaKTEPU3YIOIIHECS HATMIHEM
BHYTPEHHUX MeMOpaH, B TOM uuciie 1 saaepHoid. Kakas cTpykTypa CBOWCTBEHHA SyKapHOTaM:

1. nykueyc;

2. HYKJICOU .

21. I'pynma MUKpPOOpPraHM3MOB L@pCTBa JYKapHUOT, BKIIIOYAIOIAsS OpPraHU3MBl, B
KJIETOYHOU CTEHKE KOTOPBIX COAEPHKHUTCS LIEJUTI0I03a!

1. Bogopocinu;

2. mpocreiiimue;

3. rpulsL.

22. Bogopocnu (3e1eHble, )KeNnTo-3eNIeHbIe, TUaTOMOBBIE) - PACIIPOCTPaHEHHBIE B TTOUBAX
CyIIIeCTBa, WTPAIOIMe CYIIECTBEHHYIO POJIb B KPYroBOpOTE BeEIIeCTB B mpupojne. HexoTopsie
BOJIOPOCIH SBIAIOTCS a30Tdukcaropamu. HazoBuTe HayKy 0 BOJIOPOCIIAX:

1. MmKkomorus;

2. MHKOILIa3MaTOJIOTHSI,

3. TIPOTO30JI0THS;

4. amprojorus.

23. B cocTaB KIETOYHOM CTEHKU TPUOOB BXOJIUT:
1. mypens;

2. IeII0I03a;

3. XWUTHH;

4. IHK;

5. PHK.

24. K HemuiienuaibHbIM TpuOaM OTHOCSATCS:
1. neHuIIIIMyM;

2. acepruuiyc;

3. MyKoOD;

4. pu3oryc;

5. IPOXKH.

25. Ilpocreiiniie — MHOTOUUCIIEHHAs TPYIa OJHOKJIETOUYHBIX MHKPOOpraHu3MoB. OHU
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IUTACTUYHBl M TOJBM)XHBI, OOMTAIOT B IOYBE, a TAaK € COCTABIAIOT COJECPKHMOE pyoOua.
[Tpocreiimue - 0OBIYHO Napa3uUThl U XMUIIHUKU, HO CpeAM HUX ecThb U camnpodurtel. Hayka o
IIPOCTEUIINX HOCUT Ha3BaHHUE:

1.

2
3
4.
5
6

26.

aJIbI'OJIOTHA,
IMPOTO300JI0TUA;
PHUKKETCHOJIOT U,
MUKOILIIa3MaTOJIOTHA;

. bakTepuosorus;

MHMKOJIOTHA.

Kaxue cymectBa copepxar oJHy HYKJIEMHOBYIO kuciory? Ilo aTomy npusHaky ux

pazaessitot Ha JIHK - cogepkamue u PHK - cogeprxarue:

1.

SNk Wb

27.

MHKOILIa3MBI;
MHKCOMHIIETHI;
PUKKETCHH;
OaLUIbI;
BUPYCHI,
AKTUHOMHIIETHI.

Munenuit FpI/I6OB COCTOUT M3 PA3BCTBJICHHBIX JJIMHHBIX HUTEH - FI/I(i), Y OAHHUX

rpuOOB TH(BI UMEIOT MOMEPEYHBIC EPETOPOIKH - CENTHl, Y APYTUX - OHU OTCYTCTBYIOT. DTOT
IPU3HAK YYUTHIBAIOT IpU CHUCTEMAaTHKe, HH3IIME TIpUObl HECENTHUPOBAHHBIEC, BBICIINE —
CENTUPOBAaHHBIE. YKAXUTE IPUO C OAHOKIETOUYHBIM MULIEITHEM:

Nk v

28.

MYKOp;
NECHUIUIIIINYM,
areprusryc;
dyzapuym;
CaxapOMHUIICTHI.

Pazauuarot CJICOYHOIINC q)OpMBI BUPYCOB: MaJTOYKOBUJHYHO, HHUTCBUIHYIO,

chepuyeckyro, KyOOBHAHYIO, OynaBoBHAHYI. BHekierounas ¢opma CyiiecTBOBaHMs BHUpPYyca
COCTOUT M3 HYKJIEMHOBOW KHUCIOTHI M Oenka. HykiiemHOBas KHUCIIOTa YJIOXK€HAa B CHHPAIU U
OKpYyXeHa 0eIKOBON 000JI04UKOM, Ha3bIBAEMOM:

1.
2.
3.

29.

KaIlCyJIou;
TJIMKOIIPOTEUIOM;
KaICUJIOM.

Bupouapl mopaxaroT pacTeHus: KapTodelb, TOMaTbl, LUTPYCOBBIE KYJIbTYpHI,

XpHU3aHTEMBI U 1p. Bupounasl — 3t10:

1.
2.
3.

W N =

CYIIECTBA KJIETOYHOU CTPYKTYpBI;
cynepcnupanuzoBanHas PHK;
OernoK.

. I1o cBoell cTpyKType BUPYCHl OTHOCATCS K CYILIECTBAaM:

KJIETOYHBIM;
HEKJIETOYHBIM.
BBIPAIMBAIOT B KYJbTYPE TKaHEH.
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