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

1.1 Ilepeyens KoMNeTeHIMIH, POPMHUPYEMBIX YUOHOM JMCIUIIIUHOI

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN

NuaaukaTopbl 10CTHKEHUST KOMIEeTEeHIMH
Il1anupyemMble pe3yJbTaThl 00y4eHHs

OoumenpodgeccuonaibHasi KOMIETEHIIUsI

OIIK-1 CrnocobeH pemaTh THIIOBBIC 3aaud
Mpo(eCCHOHATIBHON NIeSTETPHOCTH Ha OCHOBE
3HAHMI OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX M
€CTECTBEHHBIX HayK C TIPUMEHEHIEM
HHPOPMAINOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

OIIK-1.1. 3Hathb 3): OCHOBHBIE 3aKOHBI
MaTeMaTHYECKHUX, €CTECTBEHHOHAYYHBIX u
oOmrenpodeccHoOHaNbHBIX AUCHUIUINH, HEOOXOAUMBIX IS
pelIeHHs THIOBBIX 3a/1a4 B 00JaCTH B 00JaCTH arpOHOMHU

OIIK-1.2. YMetrb (Y): npuMeHATh 3HAHUS OCHOBHBIX
3aKOHOB MATEMATHYECKMX M €CTECTBEHHBIX HAyK IUIs

peUICHUA CTaHAAPTHBIX 3aJa4 B obactu ArpoOHOMMHHU

OIIK-1.3. Bnanern (B): UHPOPMAIIUOHHO-
KOMMYHHKAIIMOHHBIMU TEXHOJOTHAMH B PENIEHAN THITOBBIX
3a1a4 B 00J1aCTH B 06JaCTH arpOHOMUH

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

VYyeOnas qucnuminHa « MUKpOOHOIOTHS» ISl CTYACHTOB, 00yUYaIOIUXCsl IO MTPOrpaMMe
MOJITOTOBKH 0akaiaBpa HANpPaBIICHUS «ATPOHOMHUS» OTHOCUTCS K JAWCIMILIUHAM 00sS3aTeIbHON
gactu OIIOII BO.

Hean: dopmupoBaHne 3HAHUW TI0 OCHOBaM OOIIEH W  CEIbCKOXO35SHCTBEHHOU
MUKpPOOUOJIOTUA U YMEHUH HCIONIb30BaHUS MOJTYYSHHBIX 3HAHUU JUIS PElIeHHs] MPAKTHUYECKUX
3aJ1a4 CeITbCKOX03SIMICTBEHHOTO TIPON3BOICTBA.

3apaum:

— H3yYEHHE OCHOB 00111eli MUKPOOHOJIOTHH;

— M3YYCHHE CEIbCKOXO3SMCTBEHHON MHUKPOOHMOJIOTHH: TOYBCHHBIE MUKPOOPTAHU3MBI H
METOJIbI WX OIpPEACICHUS, MHKPOOHOJIOTHYECKHE IPOIECChl IMOATOTOBKH OPraHUYEeCKHX
ynoOpeHui,

— M3y4YCHHE TIPOM3BOJICTB
CEJIbCKOXO03SUCTBEHHOTO HA3HAYCHUSI.

MUKpPOOHOJIOTMYECKUX TMPOAYKTOB M  OHOINpenapaToB

3. O0beM y4eOHO# IMCUMIVIMHBI B 324€THBIX eMHUIAX C YKA3aHHEM
KOJIMYECTBA AKAIEMHUYECKUX YACOB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy
o0y4aromuxcs ¢ npenoaasaresieM (Mo BUAAM Y4eOHBIX 3aHATHI) U HA
CaMOCTOSAITeIbHYIO Pa00Ty 00y4Yaromuxcst

3.1. 3aounas Gpopma oOyueHHs

Bun yuebHol paboTbl 3 Kypc
OO611ast TPYA0EMKOCTh AUCHUILIMHBI, 3aU€THBIX €IUHUI] 3
4acoB 108
AynuTopHasi (KOHTaKTHas1) padoTa, 4acoB 12,25
B T.Y. 3aHATHUS JIGKLIMOHHOTO TUIIA 6
3aHSATHUS] CEMUHAPCKOr0 TUMA 6
MIPOMEKYTOYHAST aTTECTAIIH 0,25
CamocTtosiTeibHast padoTa 00y4arOIIMXCsl, YaCOB 91,75




KonTpoan

4

Bun npomexyTodHol arrectauuu

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 OucyunauHvl ¢ YKA3AQHUEM MPYOOEMKOCHIU
ayoumopHou (KOHMAaKmHol) U camocmoameabHou padoomol, 6U006 KOHMpPOoel
U nepeuns KomnemeHyuii

3aounHas (hopma oOydeHHS

TpynoeMKOCTh, 4aCOB

HaumenoBanue pa3aenon
U TEM

BCCTO

B TOM YHCJIC

ayIUTOPHOU
(KOHTaKTHOM)
paboTHI

CaMOCTOSITENb
HOU paboTHI

HaumenoBan
e
OIICHOYHOTO
cpencTaa

Kon
KOMIIETEHIIN
nu

Pazpen 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. 'eneTuka
MHKPOOPTraHU3MOB

4,5

0,5

1.4. Mukpoopranusmsl u
OKpy’KaroIas cpefa.
B3anmMooTtHomEeHU
MHUKPOOPTaHU3MOB MEXKIY
co00if 1 APYyTUMHU
CYIIIECTBAMH

4,5

0,5

1.5. Ilutanue
MUKPOOPTaHU3MOB.
MeTaboau3m
MHUKPOOPTaHU3M

5,9

0,5

1.6. IlpeBpammenne
MUKPOOPTraHU3MaMu
COEJIMHEHU yriiepoja,
asora, cepsl, pocdopa,
Keesza u IPYrux
AJIEMEHTOB

55

0,5

1.7. buocunres
MHUKpOOpraHu3Mamu Oenka
1 OMOJIOTHYECKHU
AKTHUBHEBIX BEIIECTB

4,5

0,5

nabopatopHoe
3ajJjaHue,

pedepat

OIIK-1

Pa3nen 2. OcHOBBI
MMOYBEHHOM N
CeJIbCKOXO03AHCTBEHHOM
MHUKPOOHOJOTHI

36

32

2.1. ITouBeHHoOE
MUKPOHACEICHHUEC U
(hakTOpHI, BIUSIOIIAC HA
HX XKU3HEAEATEILHOCTD

nabopaTtopHoe
3aJaHue,

pedepar

OIIK-1




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
pacTteHui

Pazpen 3.
MukpoouoJiorus
KOPMOB.
Muxkpo0unoJiorus Boabl U
BO31yXa

33,75

29,75

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

17

15

3.2. Pactipenenenue
MHUKPOOPTaHU3MOB B
BO3/IyXe U BOJIE, (paKkTopHl,
BIIMSIOLINE HA UX
KHU3HENEATENLHOCTD

17

14,75

nabopaTopHOe
3aj1aHue,

pedepat

OIlK-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 MEKPOOHOIOTHHI

Henn — npuoOpereHHE TEOPETUUECKMX M MPAKTUYECKHX HABBIKOB (OPMHUpPOBAHUS
3HaHUH 10 OCHOBaM oOOIIed MHUKPOOMONIOTHH, MOP(OIOrHYECKUM M (PHU3HOIOTHYECKHM
O0COOEHHOCTSIM MHUKpPOOPTaHHW3MOB M HMX POJIM IpPU NMPOU3BOJACTBE U IMepepadOTKe MPOAYKIUHU
CEJbCKOIO XO351CTBA.

3agaum — wu3yuyeHUE OCHOB oOOme MHMKPOOHOJIOTHH, MOP(OJOTHYECKHX U
(GU3NOTIOTHUECKUX OCOOCHHOCTEH OakTepuil, poOJIM MHKPOOPTaHU3MOB B IPOU3BOJCTBE,
XPaHEHUU U NepepadoTKe CeTbCKOX03SICTBEHHOTO ChIPbSI.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:

1.1. Mpeamer. O0bEKTHI, HUCTOPHUS U 321a4YU MUKPOOHOJIOTHH.

[Ipeamer, ucTopus pa3BUTHS, 38141 U OCHOBHBIEC HAPABJICHUS MUKPOOUOIOTHH.

1. 2. Mukpoopranusmbl, HX CHCTeMaTHKA, MOP(}0JI0THsl, CTPOCHHE H PA3MHOKEHHE

Mopdoomnorus u CTpOCHHUE MHKPOOPraHU3MOB. ITpumepsr
UX CUCTEMaTHKH.

1.3. I'eHeTHKa MUKPOOPraHU3MOB



@opMBl  U3MEHYMBOCTH  MHUKPOOPTaHU3MOB. DEHOTUNHUYECKHE, TEHOTHITMYECKUE
u3MeHeHusa. Myrtauuu (ClOHTaHHbIE, WHAyLHUpOBaHHbIE). KOMOMHATUBHBIE W3MEHEHHS.
[TpakTHdeckoe 3HaYCHHE U3MEHUYNBOCTH MUKPOOPTaHU3MOB.

14, Muxkpoopranu3mMbl M OKpY:Kamomasi cpena.  B3ammooTHOmIEHUsN
MHKPOOPTaHU3MOB MeKIY c000ii M IPYruMH CyliecTBAMHU

Muxkpodiiopa moussl, BoAbl, aTMochepsl. [lonoxeHne MHUKPOOPraHM3MOB B CHUCTEME
KUBOTO Mupa. PazHOOOpazne MUKPOOPraHU3MOB M WX OOIIHOCTH C JAPYTUMH OpraHU3MaMHU.
[TpokapuoTnyeckre 1 3yKapuoTH4ecKue MUKpOOpranu3mMbl. CX0/ICTBAa U OCHOBHBIE Pa3IHUUSL.

1.5. InTanne MUKPOOpranu3mMoB. MeTad0/IM3M MUKPOOPraHU3M

[lo Tumy nuTaHUS KUBBIE CYIIECTBA MOAPA3JCIAIOT HA JBE TPYIIIBL: 20/1030lHble U
eonogpummuvle. 1'0NIO30MHBIA THUI TNHUTAHUS XapaKTEPeH MJs KUBOTHBIX (OT BBICIIMX [0
MPOCTEHIINX), @ TONOPUTHBIN — AJIT MUKPOOOB, TaK KaK OHM HE UMEIOT OPraHOB JJIsl MPUHATHUS
UM U TUTATeIbHBIC BENIECTBA MPOHUKAIOT Yepe3 BCIO MTOBEPXHOCTh UX TEJa.

Turbr MTUTAHUS: dboTomuToaBTOTPODHUS, ¢dboToopranorerepoTpodus,
XEMOJIUTOABTOTPOUS, XEMOOPTaHOTETEPOTPOPHs

OO6men BemiecTB (MeTabo0IM3M) AENAT Ha JIBa Ipolecca: aHaboIu3M (AaCCUMIIISILINIO) U
KaTaboyu3M (IuccUuMWIALUs). ['pynmbl MuTaHus: aBTOTPOPB U TeTepoTpodbl. MexaHu3M
MeTabonu3ma y MUKpOOOB.

1.6. IlpeBpamieHue MHKPOOPraHU3MaMH COeIMHEHUIl Yrjepoaa, a3ora, cepbl,
(pocpopa, :xene3a u APYyrux 31eMeHTOB

[TpeBparennii coeMHEHUsT a30Ta. AMMOHH(UKAIUS OCITKOBBIX BEIIECTB, MOYCBHUHEI.
Hutpuduxanus. Jenutpuduxanus. Oukcanuss MOJIEKYIIPHOTO a30Ta CBOOOTHOIBUKYITUMUCS
MUKpoopranu3mMamu. Dukcanus MOJICKYISPHOTO a30Ta MHUKPOOpPraHW3MaMd B CHMOHO3E C
pactenusmu. [IpeBparenue coenunenuit cepsl, hocdopa, xemnesa.

1.7. BuocuHTEe3 MUKPOOPTaHU3MAaMHU 0eJIKa M OMOJIOTHYeCKH AKTHBHBIX BellleCTB

buocunTes aMuHOKMCIOT M OenkoB. bHOCHMHTE3 HYKIEHHOBBIX KHCIOT. buocuHTe3
yrieBoaoB. buocunres munuaoB. Perymsmus merabonmm3ma.

Pa3nes 2. OcHOBBI NOYBEHHOM M CEJILCKOX035HCTBEHHONH MUKPOOHOJI0T I

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

3agaum — U3yyeHHME  CEJIbCKOXO3AHCTBEHHOM  MHUKpPOOHMOJOIMH:  IOYBEHHBIE
MUKpPOOPTaHU3Mbl U METOJbl UX ONpeAeNeHUsl, MUKPOOHOIOrHUYEeCKHE MPOLECCHl MOATOTOBKU
OpPraHUYECKUX YI0O0pEHUH.

2.1. TlouBeHHOe MHKpOHAaceJleHHe W  (akTopbl, BJIMAKOIIKE HA  HX
JKU3HEIeSATeJIbHOCTD.

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

2.2. B3auMOOTHOLIIEHUSI MUKPOOPTAaHNU3MOB U PACTeHUIA.

B3anMooTHOIIeHN MUKPOOPTaHU3MOB U PACTEHUH.

2.3. MuxkpoOHbIe 3eMiey100peHust npenaparbl U UX 3(PPeKTUBHOCTD

Muxkpobuble  3emiieyqoOpeHust mpemnapatbl M HX  3(GQEKTUBHOCTb. 3HAuEHHE
MHUKPOOPTaHU3MOB B TOYBOOOPA30BaTENLHOM TIporecce. MHUKpPOOPTaHU3MBI, YYaCTBYIOIIUE B
KPYroBOpOTE a30Ta B MPUPOJIE.

2.4. Hcnoab3oBaHHE B CeJIbCKOM XO03(liCTBe MHMKPOOOB-aHTATOHUCTOB U
MHMKPOOHBIX MeTA00JUTOB /LISl 3AIIUTHI U CTUMYJISINMU POCTA PACTeHU i

[TpakTnyeckoe 3HaueHUE AaHTUOMOTUKOB. AHTUOMOTHUYECKHE COEIUHEHMS: NEHULIMIIINH,
CTPENTOMHIIMH, TETPAUUKIMH. MUKpPOOBI-aHTOTaHUCTBI B Ooprbe ¢ (¢uTonmapasuramm.
[IpumeHeHne aHTOTAHHWCTOB, KaK YHHUBEPCAIbHBIH MeTOol OOphOBI ¢  3a00JIeBaHUSIMU
CEeIbCKOXO35MCTBECHHBIX PACTCHUM.



Pa3znea 3. MukpoOuosiorust KopmMoB. MUKpPoOHO0JI0THS BOABI U BO3AyXa

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

3agauyu — u3yyeHUE MPOU3BOJICTB MUKPOOHOIOTHUECKUX MPOIYKTOB M OHOIMpEnapaTroB
CEJIbCKOXO03SUCTBEHHOTO HA3HAYCHHUSI.

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

Kopma, ux cocraB. PacTutenbHble, >KMBOTHbIE M MHUHEpallbHble KOopMa. JnudurHas
Mukpoduiopa kopMmoB. [IpuroroBieHue oObIKHOBEHHOro ceHa. KoHcepBHpoBaHHE KOPMOB
xumuueckumu ~ Metonamu.  CeHaxxkupoBanue.  J[MHaMMKa ~ MUKpOOHMOJIOTMYECKHUX U
OMOXMMHYECKHX IIPOLECCOB MpHU CceHaxkupoBaHUM. CHIOCOBAaHME U pPa3JIMYHbIE METOJbI
CUJIOCOBaHMS. [{poxKeBaHME KOPMOB

3.2. PacnpenesieHne MUKPOOPTaHM3MOB B BO3/1yXe U Bojie, GaKTopbl, BIUSIONIHE HA
HX KH3HEIeATEebHOCTD.

[TpuponHble BOJBI, KakK, €CTECTBEHHas cpela OOMTaHUS MHOTMX MHKPOOPraHU3MOB.
YucneHHBIH ¥ BHJIOBOM cOCTaB MUKPOGIOpHl MpUpOAHBIX BoJ. OlleHKa KauecTBa MHUThEBON
BOJBI. UMCIEHHBI W BUIOBOW COCTaB MHUKpO(DIOpHl BO3myxa. Poib 3eMHBIX HacaxaeHUil 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 MATEPHUAJIbI 110 AUCIHUILINHE
OHCHO‘-IHBIG MaTCpualibl MO AWUCHHUILNIMHE HPCACTABJICHBI B BHIC (1)0HI[a OILICHOYHBIX
CPEJICTB.

6. MarepuajbHO-TEXHUYECKOE U YU4eOHO-MeTOAuYeCKOe
o0ecneyeHne TUCHUILINHBI

6.1 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eCIIeYeHUS 10 JUCHUILINHE

o/ ABTOp, Ha3BaHUEC, MECTO U3AaHUA, U3AAaTCILCTBO, I'0J] U3JIaHU, KOJITMYCCTBO CTPAHUIL

Konecosa E.A. MukpoOuosorusi. MeToauueckrue yKa3aHus 10 M3YYCHHIO TUCHMILIMHBI / Poc.
roc. arpap. 3a04.yH-T.- b, 2022. — 25 c.

KonecoBa E.A. Muxkpobuonorus. Meroaudeckue ykazaHHs Ul BBIIOJHEHHs JIaOOpaTOPHBIX
pabot / Poc. I'oc. arpap. 3aou. yu-1; b, 2022. — 71 c.

6.2. Ilepeyenn yueOHBIX U3IaHUI, HEOOXOAUMBIX /IJIs1 OCBOECHHUS TUCUMILINHBI

[leuaTHsle yuebHble n3anus B OubnmoreunoM ponge *

Komnuecro
Ne ABTOp, Ha3BaHKE, MECTO U3/IAHUS, U3AATEIBLCTBO, FOJ] U3/JAHHS, KOJHUYCCTBO
i - 3K3EMILISPOB B
OuonMoTeKe
OcHOBHas
Emues, B.T. Mukpo6uonorus : Y4e0.171st By30B. - 4-e u3f.,nepepad. u gom. - M. 104
: Konoc, 1993. - 383c¢. : mm. - ISBN 5100027711




AconoB, H.P. MukpoOuonorus : Yueb.mns By3oB / H.P.AconoB. - 4-e

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

Emues, B.T. MukpoOuonorus : yueb.nns By3oB B.T. Mwumyctun, E.H.
MumyctuH. - 5-¢ u3g.,nepepad.u jgon. - M. : Jlpoda, 2005. - 445¢c. - ISBN 22
5710777501

Muxkpo6buonorus : yueo.1s By30B / O.J].Cugopenko u ap. - M. : UTHOPA-M,

2012. - 286¢. - ISBN 5160024220: 133.11. - ISBN 9785160024226 70
Muxkpobuonorus : yde6.mocodue mis By3oB / P.I'.I'ocmanoB u mp. - CII6. : 23
Jlanp, 2011. - 494c¢. - ISBN 9785811411801

JlonoHuTETbHAS
I'yceB, M.B. Mukpobuonorus : yue6.1ms1 By3os / M.B.I'yces, JI.A.Muneesa. - 8- 10
e m3a.,ctep. - M. : Axagemus, 2008. - 462c¢. : ui. - ISBN 9785769549892
l'ocmanoB, P.I'. MukpoOuonoruss u uMmMMyHonorus : ydeO.mocobme / P.I.
l'ocmanos, AWM. Ubparumosa, A.K. lammymnun. - 2-e¢ u3a.,nmepepad.u jgorm. - 1
CIIG. : Jlanb, 2013. - 239c. - ISBN 9785811414406 : 260.00
Kucnenkxo, B.H. Mukpo6uonorus : y4e6.mis By3oB / B.H. Kucnenko, M.IIIL. 1

Aszaes. - M. : UIHOPA-M, 2015. - 271c. : un. - ISBN 9785160102504 : 300.00

DJeKTpOoHHbBIE YUeOHbIe U3aHUs B AJIEKTPOHHO-0MOnoTeynbix cuctemax (3bC):

Ne ABTOp, Ha3BaHHUE, MECTO U3aHUA, TO U3IAaHU
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. Tammymnua, A.X. Bonkos, A.U.
Noparumosa. — 3-¢ u3j., crep. — Cankr-IlerepOypr
: Jlanp, 2019. — 496 c. — ISBN 978-5-8114-1180-
1.—  Tekcrt:  SJEKTPOHHBIN /  DIEKTPOHHO-
6ubmuoteunas cucrema «Jlaupy : [caiit]. — URL:—
PexxuM focTyna: 11 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:

JononxuTenbHas

3apuikas B.B. Mukpoouonorus, yue0.mocoodue /
B.B. 3apurnkasa.— brnarosemenck: Jansl'AY, 2013.-
221 c./l -Tekct 3neKTpOHHBII// DIEeKeTPOHHO —

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

oubmmoreunas cucrema «Agriliby: caiit.-banammxa,
2012.- URL: Pexxum poctynma : IS 3aperucTpup.
MIOJIb30BATENEN.

SAxynos, T.P. MonexynsipHast OMOTEXHOJIOTHUS :
yueOnuk / T.P. fkynos, T.X. ®auzoB. — CaHKT-
[erepOypr : Jlanb, 2019. — 160 c. — ISBN 978-5-

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

8114-3719-1. — TekcT 371€KTPOHHBIH // DIEKTPOHHO-
oubnmoreunas cucrema «Jlanpy : [caiiT]. — URL:—
PexxuM jocTyma: ajist aBTOpU3. MOJIb30BATEIEH.

6.3 IlepeueHb 2J1eKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB

n/n

DJIeKTPOHHBII 00pa3oBaTelbHbII pecypc

Hoctyn B DOP (cerb UHTepHET, JIOKATBbHAS
ceTh, ABTOPH30BAHHBII/CBOOOAHBII 10CTYI

DNEeKTPOHHBIN Hay4YHO-TIPOU3BOJICTBCHHBIN

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

KypHan «ArpodxoUudpo». DI'YII «BHUU
ArposkonH(popm». MockBa. Pexxum moctyma:

6.4. CoBpeMeHHbIe mNpoecCHOHATBLHbIE 0a3bl JaHHBIX, HH(POPMAIHOHHbIE
CNPABOYHbIE CUCTEMBbI M JTHIEH3MOHHOE MPOrPaMMHOe o0ecriedeHmne

CoBpemeHHbIe NpodeccoHAIbHBIE 0a3bI TAHHBIX, HHPOPMAIHOHHBbIE CIIPABOYHbIE
cucTreMbl, UHM(pPOBbIE  IIEKTPOHHbIe  OUOJUMOTEKM M  Jpyrue  3JIeKTPOHHbIE
o0pa3oBaTejibHbIE PeCypChl

1. loroBop o0 mOAKIIOYEHWHM K HarmoHambHOH AIEKTPOHHOW OHONMOTEKE W
NPEIOCTaBICHUU  JOCTyma K oObekTam  HaruoHanpHOW — 3JEKTPOHHOW — OMONIHOTEKH
Nel101/HDbB/0502-11 ot 26.02.2020 5 5eT ¢ mpoJIoHTauen

2. Cornamenne o OecruiaTHOM TecToBOM joctyne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecruiaTHOM TecToBOM Jnoctyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. NndopmannonHo-crpaBouHas cuctema «[apant» — URL: https://www.garant.ru/
HNudopmanmonHo-cnpaBoynast cucrema Jlunensuonnsiii gorosop Ne 261709/0OI1-2 ot
25.06.2021

5. «Koncynprant [Tmrocy». — URL: http://www.consultant.ru/ ceo6oaHbIi 1ocTyn

6. DnekTponHo-OubmMoTeuHas cucrema AgriLib http://ebs.rgazu.ru/ (cBumerenbcTBo 0
rOCyIapCTBEHHOU perucTpanuu 06a3el qaHHbIX Ne2014620472 ot 21.03.2014).

Joctyn K 3JIeKTPOHHOM HHGOPMaALIHOHHO0-00pPa30BATEIbHOI cpene,
HHG(pOPMALMOHHO-TEJEKOMMYHHUKAUMOHHOM ceTH « MHTEpHET»

1. Cucrema aucranionsoro ooyuenus Moodle www.portfolio.rgazu.ru (cBo6oaHo
pacpocTpaHsieMoe)

2. [lpaBo wucnonb3oBanuss nporpamm aias OBM  Mirapolis HCM B cocrase
(byHKIMOHATIBHBIX OJOKOB U Moayiei: BupryansHast komHata. CtangaptHas junensus g0 1000
nosib3oBareneit Ha 1 mecan (JInuenznonnsiit gorosop Ne 77/03/22 — K ot 25 anpens 2022)

3. MHHOBalMOHHAsi CUCTEMa TECTHPOBAHUS — TNPOrpaMMHOE obOecrieyeHue Ha
mwiatdopme 1C (Horosop Ne K/06/03 ot 13.06.2017)

4. OGpazoBaTenbHBbIE UHTEPHET — HOpTaid Poccuilckoro rocyJapcTBEHHOIO arpapHoro
3a04HOI0 YHHBEpPCUTETA (CBHIETENHCTBO O PErMCTpaIlMi CPEJCTBA MAacCOBBIX MHMoOpManuu D
Ne ®C77-51402 ot 19.10.2012).

JInneH3noHHoe u CBOOOIHO pacnpocTpaHseMoe NPporpaMMHoe odecredeHue

1. OpenOffice —  cBoOOmHBI  TakeT  OQPHCHBIX  MPHIOKEHHH  (CBOOOIHO
pacrpocTpaHsieMoe)

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

3. DnexTpoHHO-OnOIMoTeunass cuctema AgriLib http://ebs.rgazu.ru/ (cBuaeTenbCTBO 0
roCyJapCTBEHHOM peructparuu 6a3nl nanHbix No2014620472 ot 21.03.2014)

4. O¢dunmansuas crpanuna ®I'bOY BO «Poccuiickuii rocyinapcTBeHHBIH arpapHbIi
3a0uHbIil yHUBepcuTeT» https://vk.com/rgazuru (cBo6o1HO pacripocTpaHseMoe)

5. Ilopran  denepanbHOr0  roCyAapCTBEHHOro  OIOHKETHOrO  00pa30BaTeIbHOTO
yUpeXaeHusi BbIcHIero oOpa3oBaHusi «PoccHiickMii TOCYHapCTBEHHBIM arpapHbIi 3a04HBIH
YHUBEPCUTET» (cB0OOTHO pacmpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AatuBupycHoe mporpammHoe obOecreuenue Dr. WEB Desktop Security Suite
(Cyb6nunensnonnsiii goroop Nel3740 Ha mepenady HEHCKIIOUMTENBHBIX MPaB HA MPOTPaMMbI
g OBM ot 01.07.2021).



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/
https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6.5 IlepeyeHb y4eOHBIX ayIUTOPHIi, 000PY10BAHUS M TEXHHYECKHX CPeICTB

o0y4eHus
IIpennasnauyenue Ha?{“{:eﬁoizﬂne Ilepeuyenn
NOMelleHUs Ne HOlI::’Ie)l,JJe;-II/IH 00opynoBanus (B T.4. BUPTYAJIbHbIC AHAJIOTH) H
(aynuropumn) (aymuropun) TeXHUYECKHX CPeJCTB 00y4YeHus *
Jns 3anstuit VYuebHo- Crienuanu3upoBaHHast Mebenb, Habop
JICKHUOHHOI'O THUIIA aIMUHUCTPATUBHBIA | TEMOHCTPALIMOHHOTO 000pyTOBaHMUSL. IIpoekrtop
kopiyc Ne 329 MynabTuMenna Aser p 7271T1K, DkpaH cTannoHAPHBINA
DRAPER BARONET HW 10/120
st 3ansaTuit YueOHo- Crenuanu3upoBanHas Meoens, mukpockon MOTIC DM
CEMHHAPCKOro TUIla aJIMHHHUCTPATHBHBIH 111, mukpockorn «bromam», repmoctar TCO1/80 CITY,
(cemmnape, Kopuyc aBrokias BK-30, anexkrpuueckas mmra - 3BU-412.
TpaKTHICCKHC Ne 311 XomomunbHUK «CapaTtoBy IUIsl XpaHEHUS TUTATEIbHBIX
aniiiiI;?v’[H, Cpell ¥ XUMHYECKHUX npenapach)B. Mukpockonyeckre
11aGOpaTOPHBIE IIperaparsl 1o TeMaM 3aHATHH, XMMHUYecKas Iocyaa
paboThI,
KOJUTOKBUYMBEI ),
TPYIIOBBIX
KOHCYJIbTAlUM,
WHIUBUYaJIbHOI
paloThl, IPOBEACHNUS
TEKYIIETOo KOHTPOJIS
U MIPOMEKYTOUHOM
aTTecTarun
Jns YuebHo- Uuransaslil 3an. IlepcoHanbHble KOMIbIOTEPH 11 mT.
CaMOCTOSITENIbHOH aIMUHUCTPATUBHBIA | BBIXOA B  HMHTEpHET, [JOCTYIl B  AJIEKTPOHHYIO
paboThI KOPITYC. MH()OPMAILIHOHHO-06Pa30BaATENBHYIO cpeny
YHHUBEpPCUTETA
YyeOHo- Crienmanu3upoBaHHas Me0elb, TIEpCOHAJIbHBIE
1abOPaTOPHBIHA KomrbtoTepbl 11 mT. BBIXOA B HHTEpHET, NOCTYN B

kopmyc. Kab. 320.

EKTPOHHYIO UH()OPMAIIMOHHO-00pa30BaTEIbHYIO

cpelly YHHUBEpCUTETa

Yye6Ho-
aJIMHHUACTPATUBHBIN
KOpIIyC.

Kab6. 105. Yuebnas
ayIMTOpUs s
YIeOHBIX 3aHATHI
o0yJaronmxcst u3
4KCIia HHBAJUIOB U
s ¢ OB3.

CrenmanusupoBaHHas MeOenb, Habop JEMOHCTPALIMOHHOTO
o0opynoBaHus. ABTOMaTH3UPOBaHHOE pabodee MecTo
JUISS  MHBAJHJIOB-KOJIICOYHHKOB C  KOPPEKIIMOHHOM
TEXHUKOW M MHAYKIMOHHOM cucteMoil OnCuc 290;
pabouee

HE3PAINX IIOJIb30BaTeICH Cco

ABTOMAaTH3UPOBAHHOE MECTO JUTS
CNa0OBUISIINX |
cTauMoHapHbM BuaeoyBennuureneM OiaCuc 29 ON;
pabouee

HE3psUnX

ABTOMaTI/ISI/III)OBaHHOG MECTO JUIA

CNa0OBUISALINX U MOJIb30BaTENIe  C
nopratuBHbBIM BHJeoyBeanuurenem InCuc 207 CF,;
pabouee

He3psUnX

ABTOMaTI/ISI/III)OBaHHOG MECTO JUIA

CHabOBUAAIINX | MoJIb30BaTeNed ¢
guraromeid MamuHod iaCuc 207 CN; AmnmapaTHbIH
KOMIUIEKC C (DYHKITUECH BUACOYBEITUYCHUS U YTCHUS IS

CIabOBHUIANUX W HE3PSUUX Tojib3oBareneit aCuc 207

Os.
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHUSA
MUHUCTEPCTBA CEJIbCKOI'O XO35HMCTBA POCCUUCKOU OEJJEPALINN

«POCCHUMUCKHIA I'OCYJIAPCTBEHHBIA YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
NMEHMU B.A. BEPHA ICKOI'O»

(YuuBepcuter BepHajackoro)

DoH/1 OLCHOYHBIX CPEICTB AJIA MPOBeIeHUs TEKYLero KOHTPOJIsA U
MPOMEKYTOYHOM aTTeCTAUMU 00yYAIOIIMXCH 10 JUCHHUILIHHE
MuxpoOuoJiorus

Hamnpasnenue noarorosku 35.03.04 Arponomus
HanpasnenHocTs (poduiib) nporpaMMbl ArpOHOMUSE
KBanudukanus — 6akanaBp

®dopma oOydeHUs 3a09HAS

banammxa 2024 r.
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1.0nucanue nokaszareJieii U KpUTEpHEB OLEHNBAHMS MJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHUs 10 Y4eOHOH TUCUMILINHE

KO[I U HAUMCHOBAHHUHN

YposeHs ocBoeHus

IInannpyemsle pe3yJbTaThbl 00y4eHUsI

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
061enpohecCHOHANBHBIX TUCIUILIHNH, HEOOXOIMMBIX ISl PEIICHUS] THIIOBBIX 3a/a4 B
o0iacTy B 00J1aCTH arpOHOMHH

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

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

IIpoaBMHYTHIN
(xopoo)

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 MATEMAaTHYCCKHX U
C€CTCCTBCHHBIXHAYK JJIA pCIICHUA CTAHJAPTHBIX 3a/1a4 B o0JacTu arpoHoOMHuu
VYBepeHHo Biaxeer: HH()OPMAMOHHO-KOMMYHUKALIMOHHBIMA TEXHOJOTHSMH B
PELICHHUHU THIOBBIX 33184 B 00JIACTH B 00JIACTH arpOHOMHH

Broicokuii
(OTJIMYHO)

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

CdopmupoBaBiieecsi cucTeMaTHYeCKOe YMEHME: NPUMCHATH 3HAHUS OCHOBHBIX
3aKOHOB MAaTEMATUYCCKHUX U €CTCCTBCHHBIX HAYK JJId PECIICHUA CTAaHAAPTHBIX 3a71a4 B
00J1acTH arpOHOMHUH

Cdopmuposasuieecs cHCcTeMaTHYecKoe BJIajJIeHHE: UH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSAMU B PCIICHUM THUIIOBBIX 3adad B obnactu B
arpoOHOMHHU

IpakTUYeckoe 3anaHue, pedepar,
UTOT'OBOE TECTHPOBAHHE

2. Onucanue mKaJa OleHuBaHUuA
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2.1 Illkana ouenuganusa Ha Imane meKyuye20 KOHmMpoJis

(DopMa TCKYLICT'O KOHTPOJIA

OT1cyTcTBUE YCBOEHUS (HIDKE
*
MOPOrOBOT0)

[Toporogslii (YZ0BIETBOPUTEIBHO)

IIponBUHYTHIH (XOPOILO)

Beicokuit (0TIHYHO)

Brimonnenue
J1a00paTOPHOTO 3a/1aHUs

HC BBIIIOJIHCHA WX BCC 3aJaHUs PCIICHbBI
HCNPpaBWILHO

Pemeno Oonee 50% 3amaHus, HO MeHEe

70%

Pemeno Gonee 70% 3amaHus, HO
€CTh OIIMOKHU

BCC 3aJaHMs peEIIeHB 0e3
onboK

Pedepar

Pedepar He noarotosieH

MaTepI/Ian HC CUCTEMATHU3NPOBAH,
O(l)OpMJ'IeH HC IO MpaBujaM, CTYACHT B

HEM HE OPHEHTHUPYETCS

CTyZneHT OpHEeHTHPYETCS B
coziepkanuu pedepara, HO

3aTpyJHAETCS BECTH JUCKYCCHIO Ha

BEIOpaHHYIO TEMY

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

CryneHTsl, IOKa3aBLINe YPOBEHb YCBOCHUS HIXKE IOPOIOBOr0, HE JOMYCKAIOTCS K IPOMEXYTOYHOH aTTecTalluy 10 JUCIMIUIMHE.

2.2 Hlxkana oueHueanus Ha mane NPOMENCYmoOUHOU ammecmayuu (3auem u IK3aMeH 6 eude Umoz08020 mecma,

Kypcoeasa paboma)
®opmMa NPOMEKYTOTHOM OtcyrcTBHE yCBOCHUS (HHIKE N . .
aTTecTAIIN HOpOroBoro) Iloporoselii (y10BJ1€TBOPUTEILHO) IpoaBuHyTHIN (X0pO110) Beicoknuii (0T1M4HO)

BrImoiHeHNe HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapUaHT)

Memnee 51%

51-79%

80-90%

91% u Oosee
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3. TunoBble KOHTPOJILHBbIE 3aIaHUS UJIM MHbIE MAaTePUAJIbI, HEO0X0AUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpoOBaHHUS 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 MHKpPOOHOJIOTHYECKOH Taboparopueil M TEXHUKOW Oe30macHOCTH MpU
pabote ¢ MHKpoOHOIOrHYeCKMMH oOObekTamu. OnTHyeckas M HMMEpPCHOHHAs CUCTEMa
MHUKpockoma. Ero yBenmmuutensHas © paspemaromias CcrnocoOHOCTh. POpPMBI  pa3IHMYHBIX
MHKpoOpranu3MoB. [Ipurorosnenue, pukcanus u oKpacka npenaparoB MUKpPOOPTraHHU3MOB IO
I'pamy. IIpocMOTp JKUBBIX KIETOK MHKPOOPTaHM3MOB (METOJ pa3JaBICHHOW KarlIH).
Mukpockonuyeckue TPUOBI — JAPONOKH, MYKOp, acCHepruwulyc, HEeTHIUTIYM, (y3apHym
(mpenapaThbl B pa3/iaBJICHHON Karlie)

KOMILJIEKT IPUMEPHBIX TEM
pedeparoB no AucuumimHe Mukpoono10rus 1Jisi TeKylero KOHTPOJIs.

1. OcHoBHBIE TPYIIIBI TPOKAPHOT: OAKTEPUH, PUKKETCUH, MUKOIUIa3Mbl, aKTHHOMHUIIETHI,
CHHe-3eJIeHble BoJopochu (mmaHoOakTepuu). Mx Mopdonorudeckue ocoOeHHOCTH. MeTOobI
UCCIIEIOBaHUS.

2. I'pubbl KIIACCOB 3WTOMHIIET, ACKOMHUIIET, JedTepomwmieTr, Oasumamomurer. Mx
MOp(OJIOrHUECKHe O0COOEHHOCTH, (u3MoIoruuecKkue (yHKIUM, 3HAYeHHEe B HPUPOJE,
HCIIOJIb30BaHUE.

3. LlapctBo Bupa — Hexserounsle cymecTBa. OCHOBBI MX Kiaccupukanuu. MeTosl
KyJIbTUBUPOBaHUSA, uccieaoBanus. 3nauenue. .M. IBaHOBCKMiT — OCHOBATEIb BUPYCOJIOTHSI.

4. OTKpbITHE MHUKPOOPraHU3MOB AHTOHM BaH JleBeHrykom. «OmnHcaTelbHBIH MEpUos
pa3Butus yueHus o Mukpooax. Padotsr JI.C. Camoiinosuua, M.T. TepexoBckoro.

5. OCHOBHBIE HamNpaBlIeHUs] Pa3BUTUS MHUKPOOMOJOTMM  HA COBPEMEHHOM  JTare
CEJIbCKOXO035HCTBEHHOT'O ITPOU3BO/ICTBA.

6. Mopdonoruss OGakrepuil. [IoBepXHOCTHBIE CTPYKTYpBI: KalcCyia, BOPCUHKH (TIHJIIN),
KTYTHKH, KJIETOYHas CTEHKa, OCOOCHHOCTH €€ CTPYKTYpbl Yy T'PaMIIOJIOXKHUTENIbHbIX,
rpaMOTpHLIATeNbHBIX OakTepuil, apxedbakrepuii. Ix coctas, opranuzanus u QyHKIHH.

7. BHyTpeHHUE CTPYKTYphl NMPOKApUOT: IUTOIUIa3MaTH4ecKass MeMOpaHa, LUTOIIa3Ma,
HYKJICOU, TUIa3MM[BI, SMUCOMBI, pUOOCOMBI, SHAOCIOPHI U Ap. MX cocTaB, opraHuzanus u

GyHKIHIH.

Pa3pnen 2. OCHOBBI IOYBEHHOM U CEJIbCKOX03AHCTBEHHOH MUKPOOHOJIOTHH

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

KynpTuBUpOBaHME MHKPOOPraHU3MOB B J1a00OpaToOpHbIX ycinoBusix. llpurorosnenue
MUTATENbHBIX cpell (MsiconenToHHoro OynboHa - MIIb u ap.) ans ux BeIpamuBaHus. MeTombl
CTepUJIN3alluU MUTATEIbHBIX Cpell, JIabopaTopHOIl mocyasl U obopynoBanus. Meroasl yuéra
MUKPOOPraHU3MOB B TIOUYBE, BOJE, BO3/IYX€E U JPYTUX CyOCcTpaTax METOJOM MOCIEI0BATEIbHBIX
pa3BeJicHUI M MoceBa Ha IUIOTHBIE MUTATENbHbIE cpefbl. MUKPOOHOIOTHYECKOE HCCIIeI0BaHNE
BO3/lyXa. BplgeneHue UYHUCTBIX KYJIbTYp MHKPOOPraHuM3MoOB. (O3HakOMJIEHME C HX
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KOJIMYECTBEHHBIM YUETOM METOJIOM MPSMOT0o cYETa Mol MUKpPOCKoroM. OcoOeHHOCTH yuéra U
KyJbTHBUPOBAHHS  aHAdPOOHBIX MHKPOOPTaHHW3MOB. YYacTHE MHUKPOOPTaHH3MOB 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 MUKpoOH010rHs 1JIsl TEKYlIero KOHTPOJIs.

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

2. BousHue xumudeckux (pakTopoB cpeiibl HA MUKpOOpranusmbl. 3nauenue 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 3aBHCHMOCTH OT KHCJIOTHOCTU cpefbl. [IpakTuyeckoe
UX MCIOJIb30BaHUE.

5. BnmsiHMEe KHCTIOpoJia Ha JKH3HEAEATEIHHOCTh MHKpoopranm3MoB. Kiaccudukanus
MHUKPOOPTraHMW3MOB IO OTHOLLIEHHUIO K Kuciopony. [IpakTruueckoe UCTIOIb30BAHUE 3TUX 3HAHUM.

6. B3anMOOTHOIIEHHS MUKPOOPraHU3MOB MEXAYy COOOW M JAPYrMMH CYIIECTBaMH,
OCHOBaHHbIE Ha cuMOMO3e, MeTabuose, aHTaroHu3Me. [IpakTuueckoe UCMIONb30BaHUE 3HAHUN O
(dhopmax B3aMMOOTHOIIIEHUH B CEITLCKOM XO35UCTBE.

7. AHTUOMOTUKA MHKPOOHOTO, PACTUTENBHOIO, >KMBOTHOTO MpOHCXOkieHus.  Mx
BO3JICUCTBME HAa  MHUKpOOpraHu3mbl. [lyTu ompeneneHuss aHTUOMOTHYECKON  aKTUBHOCTH,
YCTOMYUBOCTH.

Pa3nea 3. MukpoOuoJiorusi KopMoB. MUKpP0OOM0JIOTHS BOJIBI U BO31yXa
IIpumepsl 32724 1JIs1 BHINOJTHEHUS] HA MPAKTHYECKUX 3aHATHAX

MukpoOuoloTHYeCKHEe  OCHOBBI ~ KOHCEPBHPOBAHHS  MPOAYKTOB  PAacTEHHUEBOJCTBA.
Muxkpodiopa KopMOB.

KOMIUIEKT IPUMEPHBIX TEM
pedeparToB no gucuuIinHe MUKPOOMOJIOTHS AJI51 TEKYLIEr0 KOHTPOJIS.

1. MuxpoOHOIOrHYecKHe MPOLECChl MPHU CYIIKE W CHJIOCOBaHMM KOPMOB. CrocoOsbl
PErYIUPOBAHUS KM3HEAEATEIBHOCTH MHUKPOOPTAaHM3MOB Ha OCHOBE 3HAaHHUW OCHOBHBIX
OKOJIOTUYECKUX YCIIOBUM: BIAKHOCTH, PH cpenbl, KOHIIEHTpAaMHM COJieH, HaIWN4ue WIn
OTCYTCTBHE KUCIIOPOJAA U APYTUX (PaKTOPOB CPEIBbI.

2. MukpoOHOJIOTHYECKHE MPOIIECCHI, MPOUCXOISIINE TPH CYIIKE CeHa OOBIKHOBEHHOTO
Oyporo M MPOIYKTOB CEINBCKOTO XO3SHCTBAa. MeTOIbl peryaupoBaHUS KHU3HEACSITETbHOCTU
MHUKpOoOpranu3MoB. [lokazarenu BIaXXHOCTH, HWHTHOUPYIOIIME pPa3HbIE TPYMITBI MUKPOOOB.

3. CenaxupoBanue KopMoB. CeHa)x M 3€pHOCEHaA)X — MPOAYKTHl, OCHOBOM
KOHCEPBUPOBAHUS KOTOPBIX SBISETCS (PU3MOIOTHYECKAS CYXOCTh JUIsi ~ MHUKPOOPTaHU3MOB.
VYcnoBusi COXpaHHOCTH 3TUX KOPMOB.

4. CunocoBanue KopMoB. CuiiocyeMble pacTeHUs. 3HAYCHUE CaxapHOr0O MUHUMYyMa JJIst
3¢ (HeKTUBHOTO CHIIOCOBaHMs. TepMOTreHe3 U ero 3Ha4eHHe MpH CUI0COBAaHUU. MUKPOOHOIOTH-
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 MTPHU Ha3BaHHOM CIIOCOOE KOHCEPBUPOBAHUSI.

6. Mukpodiopa miaogoB u osomeil. IIporecchl XxpaHeHHs: STHX MPOIYKTOB HA OCHOBE
6uo3a. [Iporecch mepepabOTKH IIJI0JI0B U OBOIIIECH Ha OCHOBE aHaOWoO3a, IieHaHaOno3a, abuo3a.
MukpoOuosiornueckas, XuMA4YecKasi Ipupojia «oombaxay KOHCEPBOB.

7. CuHTe3 KOpMOBOro Oejka M aMUHOKHUCIOT MHKpoopraHusmamu. [IpenmyiiectBo
TEXHOJIOTUM MHUKPOOHOTO Oelka mepe/l )KUBOTHBIM, PACTHUTEIHHBIM.

8. CuHTe3 (hepMEHTOB, LEIUTIOI030JIUTUYECKHE MYJIbTUIH3UMHBIE KOMITO3HITHH («M3K»)
HA OCHOBE HECKOJIbKMX ()EPMEHTHBIX MpPErapaToB JJis CHIOCOBAHHUS COJIOMEI. Vcmoiib30BaHUe
MPOAYKTOB (hepMEHTALIUU IS MOBBILIEHUSI OEIKOBOCTH MacChl.

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

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

IIpumepHbIe 3a/1aHNS UTOTOBOI'0 TECTA

1.HazoBure  (QpaHIry3ckoro  y4eHOro OHOXMMHUKA,  CTaBIIET0  OCHOBAaTEJIEM
MUKpPOOHOJIOTUH, JI0Ka3aBIIEr0 OTCYTCTBUE CaMOIPOU3BOJIbHOIO 3apOKICHMS KU3HU Ha 3EMIIE,
YCTaHOBUBIIETO MHUKPOOHOJIOTMUYECKYIO MPHUPOAY OpOKEeHHsI, OTKPBIBILIErO psi BO30yIUTENnei
UHQEKIMIA MEeTKOBUYHBIX YePBEH, )KUBOTHBIX, YelioBeKa. MM ke Obutn pa3paboTaHbl CIIOCOOBI
60pbOBI ¥ MPOPUITAKTUKH 0COO0 ONACHBIX MH(EKITNN:
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. JI.A. UBaHOBCKUH.

3. OCHOBOIIOJIO)KHUKOM TTOYBEHHOW MHKPOOMOJIOTHUH, KOTOPBIH YCTaHOBHWII SIBJICHHE
XeMOCHHTE3a,  TPEMJIOKHMI  JJCKTHBHBbIE  (CEICKTUBHBIC)  IMUTATEIbHBIE  CpPeasl B
MHUKPOOHMOJIOTUYECKYI0  TMPaKTHKy, HW3Y4WI  pOJIb  CEepOOaKTEepHil,  ’Kene300aKTepHid,
HUTpUUIMpYOMUX OaKTepHil B IpUpPO/IE, 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 SIBJICHHE
XEMOCHHTE3a,  NPEAJIOKHI  DJICKTHBHBIE  (CEJICKTHBHBIC)  NHUTATEIbHBIE  Cpelbl B
MHUKPOOHMOJIOTUYECKYIO  TMPaKTHKY, HW3Y4WI  pOJIb  CEpOOaKTEepHil,  Kene300aKTepHid,
HUTPUPUIHUPYIONTUX OaKTEPUd B IPUPOJIEC, SABIISICTCS:
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JI.C. LleHKOBCKHUI;
.. MeuHUKOB;
.. IBaHOBCKMIA;
B.T. Emues;

C.H. Bunorpanckuii.

Nk W=

5. OCHOBONOJIO)KHUKOM BHUPYCOJIOTHH, KOTOPBIM J0Ka3aa, 4TO NPUYMHON OO0JIe3HH
MO3auKu Tabaka SIBISETCS BHPYC, W BOCIPOM3BEN ATO 3a00J€BaHHUE CIOCOOOM 3apa)KeHUSs
3JI0POBBIX PACTCHUN (QUIBTPATOM OT OOJILHBIX, SBISICTCS:

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

. E.H. Mumycrus;

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

DN D W N =

6. IlepBble pUCYHKH oOmMCaHUs MHMKpPOOOB XpaHutcsi B Oubnmoreke Koposesckoro
obuiectBa B Jlonone. x aBTopoM siBisieTcs:
A.Kuxep;
. A.BaH JleBuHIYK;
P .Kox;
. H.CamoiinoBuy;
. HA.Mepycanumckuii.

AR I

7.DOU3NO0NOTUYECKUI TEPUO/T PA3BUTHUS MUKPOOHOJIOTUH HAYMHAETCS ¢ OTKPHITUH OJJTHOTO
U3 Kopu(eeB MUKPOOHOJIOTHH:

1. JI. ITacrepa;

2. A. Bau JleBenryka;

3. P.Koxa;

4. N.A. MeuHHKOBA;

5. C.H. Bunorpazckoro.

8. OmnucaTenbHbI MEPUOA B MUKPOOHOJIOIMH XapaKTepeH MyOiMKalMsIMU, B KOTOPBIX
ONnMCHIBAIMCH (POpMBI MUKpPOOOB, MX Mopdonoruueckue ocodbeHHocTH. HaszoBure aBTOpOB,
MOJIOKUBILIEr0 HAYAI0 TAKUM paboTaMm:

1. J.C. CamotimoBuy;

2. A. BaH JleBeHryk;

3. JI Iacrepa;

4. N.H. MeuHUKOB;

5. C.H. Bunorpazackuii.

9. Ha cpeactBa cobpannbsle mo noanucke B 1888 romy Obut oTkpbIT [lacTepoBckwii
UHCTUTYT, B KOTOPOM pabOTalIi BBIJAIOIIMECS MUKPOOHOJIOTHH, B TOM YHUCIIE U PYCCKHE:

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 ompenienenust BUJOB MUKPOOOB IIapCTBA MPOKAPUOT MCIIONIB3YIOT ONPEIEITUTENN
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 PabOTaMU MO XEMOCHHTE3Y, OTKPBLI
BO30YyIUTEISI MACISTHOKHICIIOTO OPOYKEHUS U 1al €My Ha3BaHUE KIOCTPHUINYM MaCTEPAHUYyM?

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) oObenuusieT
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 Dupmumkyrec (Firmicutes) oObeauHseT
TPaMIIOJIOKHUTEIbHBIE TTaJOYKOBHIHBIC, IAPOBUIHBIE MHUKPOOPTAaHH3MBI, B COCTaB KJIETOYHOU
CTEHKH KOTOPBIX BXOJIHT:

1. 10% MypeunHa (MenTUAOIIINKaHA);

2. 90% mypeunHa (MENTUAOTIINKAHA);

3. llemmrono3a;

4. XWTuH;

5. Kirero4Hasi CTEHKa OTCYTCTBYET.

15. Otnmen Tenepukyrec (TenericuteS) B IapcTBe NPOKApUOT BKJIFOYAET KJIace
Mommukytec (Mollicutes). K atomy kiaccy oTHOCATCS MOTMMOP(HBIE OPraHU3Mbl, KOTOPbIC HE
CUHTE3UPYIOT MypEeHHHa (ENTHI0TTIMKAHa), BCIEICTBUE Yero He 00pa3yloT KJIETOYHYIO CTEHKY.
YTo orpaHUYMBAET 3TU OPTaHU3MBI (MUKOIUIa3MbI) OT OKPY’KAIOIIET0 MPOCTPAHCTBA:

1. KiteTounast cTeHKa;

2. IlnoTHas nUTOIUIa3MaTHUYECKasi 000JI0UKa;

3. TpexcnoitHas nuToIIa3MaTuyeckas MemopaHa

16. Otmen Mennocukyrec (MendosicuteS) B mapcTBe HPUKAPHOT BKJIFOYAET KIIacc
apxubakrepuil. K aToMy Kiaccy OTHOCATCS MHUKpPOOBI IIAPOBUAHOM, MaTOYKOBUIHON, U3BUTON
dopmbl. OmpenenuTe OTIMYME KIETOYHOM CTEHKM 3TOTO Kjacca OT KJIaccoB OT/IEJIOB
I'pannnukyrec, Pupmukyrec, TeHepukyrec:

1. Knerounas crenka coaepxut 10% mypeunna;

2. Knerounas creHka conepxut 90% MypenHa;

3. KirerouHast CTEHKa COIEPKUT MCEBJOMYPEHUH;

4. KnerouHas CTEHKa OTCYTCTBYET;

5. Knerounasi cTeHKa COAEPIKUT XUTHH.
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17. IloHATHE «IPUKAPUOTHBIA MUKPOOPTraHU3M» OTHOCUTCS K CYILECTBaM, KOTOpHIE B
CBOMX BHYTPEHHUX CTPYKTYpPax 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 BKIFOYAET POJIOBOE U BUIOBOEC
Ha3BaHUE.
O0603HaubTE POJIOBOC HA3BAHHUE.

1. Clostridium

2. pasteurianum

20. lapcTBO AyKapuOT OOBEAUHSIET MUKPOOPTaHU3MBI, XapaKTEPU3YIOLINECS HAIUYUEM
BHYTPEHHUX MeMOpaH, B TOM uuciie 1 aaepHoid. Kakas cTpykTypa CBOHCTBEHHA HyKapHOTaM:

1. nykueyc;

2. HYKJICOU .

21. I'pynma MHKpOOPraHM3MOB LAPCTBa JYKapuoOT, BKIIOYAIONIas OPTraHU3MBI, B
KJICTOYHOM CTEHKE KOTOPBIX COJEPIKUTCS HEILTI0II03!

1. Bogopocinu;

2. mpocTeimme;

3. rpulsL.

22. Bogopocnu (3e1eHble, )KenTo-3elIeHble, TUaTOMOBBIE) - PACIIPOCTPAaHEHHBIE B TIOUBAX
CyIIIeCTBa, WTPAIOIMe CYIIECTBEHHYIO POJIb B KPYroBOpOTE BeEIIeCTB B mpupojne. HexoTopsie
BOJIOPOCIH SBIAIOTCS a30Tdukcaropamu. HazoBuTe HayKy 0 BOJIOPOCIIAX:

1. mukoorus;

2. MHKOILIa3MaTOJIOTHSI,

3. TIPOTO30JI0THS;

4. anprojorus.

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. MyKoOp;

4. puzoryc;

5. IPOXKH.

25. Ilpocreiiniie — MHOTOUUCIIEHHAs TPYIa OJHOKJIETOUYHBIX MUKPOOpPraHu3MoB. OHU
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IUTACTUYHBI W TOABW)XKHBI, OOWTAIOT B TOYBE, a TaK € COCTaBISIOT COJIEPKHUMOE pyOra.
[Ipocreiimue - OOBIYHO Mapa3WThl U XWIIMHUKH, HO CPEeIW HHUX ecTh W canpoduthl. 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 - cogepxarue:

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 MONEPEYHbIE TIEPETOPOJIKH - CENTHI, Y APYTHUX - OHU OTCYTCTBYIOT. DTOT
IOPU3HAK YYUTHIBAIOT IpU CHUCTEMAaTHKe, HH3IIME TpUObl HECENTHPOBAHHBIC, BBICIIUE —
CENTUPOBAaHHBIE. YKAXUTE IPUO C OAHOKIETOUYHBIM MULIEITHEM:

Nk v

28.

MYKOp;
MNCHUIUIIIINYM,
areprusryc;
dyzapuym;
CaxapOMHUIICTHI.

Pazauuarot CJICOYHOIINC q)OpMBI BUPYCOB: IMAJIOYKOBHUIHYKO, HHUTCBHUIHYIO,

chepuyeckyro, KyOOBHAHYIO, OylaBOBHAHYIO. BHekneTouHnas (opma CyliecTBOBaHUS BHpyca
COCTOUT M3 HYKJIEMHOBOW KHUCIOTHI M Oenka. HykiiemHOBas KHUCIIOTa YJIOXK€HAa B CHHPAIU U
OKpYyXeHa 0eIKOBON 000JI0UKOM, Ha3bIBAEMOM:

1.
2.
3.

29.

KaIlCyJIou;
TJIMKOIIPOTEUIOM;
KaICUJIOM.

Bupouapl mopaxaroT pacTeHus: KapTodenb, TOMAaTbl, HUTPYCOBBIE KYIbTYpHI,

XpHU3aHTEMBI U 1p. Bupounasl — 3t10:

1.
2.
3.

W N =

CYIIECTBA KJIETOYHOU CTPYKTYpBI;
cynepcnupanuzoBanHas PHK;
OernoK.

. I1o cBoel CTpyKType BUPYCHI OTHOCATCA K CYILIECTBAM:

KJIETOYHBIM;
HEKJIETOYHBIM.
BBIPAIMBAIOT B KYJbTYpE TKaHEH.
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