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PaGouas mporpamma pazpaboTana B cOOTBETCTBUU ¢ DenepalibHbIM IOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIIETO 00pa3oBaHMs — OaKkajlaBpuaT IO HAIPaBJICHUIO OJTO-
ToBKH 35.03.04 ArpoHOMUS, YTBEPKICHHBIN TTprKazoM MuHoOpHayku Poccuu ot 26 uronst 2017
r Ne 699, ¢ u3MEHEHUsIMU, BHECEHHBIMH NMPUKa30M MUHHCTEpPCTBA HAYKU U BhICIIETr0 00pa3oBa-
Hus Poccuiickoit @enepamnuu ot 8 despans 2021 r. Ne 83  (3apeructpupoBad MUHUCTEPCTBOM
toctutuu Poccuiickoit @enepaunu 12 mapra 2021 r., peructpannonusiii Ne 62739).

3aBenyrommii kageapoi Iuuyrun A.IlL.
IIOAITMCh

Pabouast mporpaMMa peKOMEH/I0BaHa K HCIIOJIb30BAHUIO B YI€OHOM IIPOIIECCe METOANYE-

CKOM KoMuccuell (akyapbTeTa arpoHOMHUH, arpoXxuMuu U skojoruu (mpotokon Ne 10 or
24.06.2024 r).

/

@ Ve
Hpeaceparens meroauueckoil Komuecun /CV("' e Hecemesmona MLA.
NOANHCH

Peuenzenm paboueir npozpammet. Jlupexrop DenepalbHOTO TOCYIAPCTBEHHOTO OrOA-
KETHOTO yupexaeHus «['oCymapCTBEHHBIN IEHTP arpOXMMHUYECKON CIyKObl «BOpOoHEeKCKU»
KaHauaaT c.-X. Hayk Kynuiun [[.A.
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1. OBIIASA XAPAKTEPUCTHUKA JUCHUIIJIMHBI

1.1 Heap AUCHUNIMHBI

OCHOBHOM LIENBIO TUCHHUILTHHBI «MHUKPOOHOIOTH» SBILETCS (POPMUPOBAHHUE 3HAHUH 11O
OCHOBaM O0IIeH U CeNbCKOXO03SHCTBEHHOW MUKPOOMOJIOTHH, YMEHUN HCIOIb30BaHUS MOTY4YEH-
HBIX 3HAHMN JIJIS PELIEHUs IPAKTUYECKUX 3a/a4 CEIbCKOXO03HCTBEHHOIO0 IPOU3BOCTBA B COOT-
BETCTBUU C POPMYIUPYEMBIMU KOMIIETCHIIUSIMHU.

1.2 3agauu AMCHUILIMHBI

3anadeil Kypca SBJISETCS OCBOGHHUE TEOPETUUYECKUM M MPAKTUYECKUM MaTepHalioM B 00-
JacTd MUKpOOMONIOTHH. 3a1auu:

- O3HAKOMJICHHE C OCHOBHBIMU OOBEKTaMU MUKPOOHOJIOTUU - MUKPOOPraHU3MaMU U UX
POJIBIO B JKHU3HENEATEIBHOCTH YEJIOBEKA; KPYrOBOPOTE BEIIECTB B IPUPOJIE; a TAKKE POJIU MHK-
POOPraHU3MOB B TOYBOOOPA30BATEIHLHOM IIPOLIECCE;

- (popmupoBaHUE 3HAHUI 1O PErYIUPOBAHUI0 MUKPOOHOJIIOTMYECKUX MPOLIECCOB B arpo-
9KOCUCTEME C LIETBI0 TOBBIIICHHUSI MIJI0JOPOIUS TOYBBI U YPOKANHOCTH CENbCKOXO3SIICTBEHHBIX
KYJBTYD.

B pe3ynbrarte u3yueHus: AUCUUIUIMHBL OYAYIIHi OakagaBp JOKEH ObITh MOATOTOBJIECH K
PELICHUIO MPAKTUYECKUX 33]1a4 CEIbCKOX039iCTBEHHOTO MPOU3BO/ICTBA.

1.3 IlpeamMeT AMCUUIINHBI
[IpenmeToM MHKpOOMOJIOTHH KaK HaYKH SIBJSIFOTCSI MUKPOOPTAaHH3MBI, SIBIISIOIIUECS OC-
HOBHBIM 3BEHOM PEJIYLIEHTOB B 9KOCUCTEME.
1.4 MecTo TMCHMILIMHBI B 00pa30BaTe/ibHOI porpaMmme
Jucuunnuna BritoueHa B nepeueHb @PI'OC BO (yposenb OaxanaBpuata), B biiok 1
«ductunnuney, B paznen b1.0 — o0s3arenbHble IUCUUIUIMHBL. JIUCIMIUTUHA CITOCOOCTBYET
(GOpMUPOBAHUIO TPOPECCHOHATBHBIX 3HAHUH, HEOOXOIUMBIX I 0aKaIaBpOB, 00YJaAIOIINXCS
10 HanpasieHuto noArotoBku 35.03.04 — ArpoHomusl.
1.5 BzauMocBsI3b ¢ IPYruMH JHCHUIITHHAMU

OcBoenune nucuHUIUIMHBL « MUKpOOHOIOTHS» HEOOXOAUMO KakK IMPEANIeCTBYIONIEE 3BEHO
JUI W3YYEHUsS JAUCLUIUIMH MPO(ECCHOHANBHOTO IMKJIA: PAacTEHHEBOJCTBO, 3alllUTa PAacTEHUH,
3emJieieNiie U IUCUUIUIMH NPO(UIIs: arpoOXUMHUs, arpoO3KOJIOT s, IOYBOBEICHUE.

2. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 110 JUCHUIIIIMHE

Komnerenuus HWHaukaTop J0CTHKEHUS KOMIIETEHIHMT
Kon Conepxanue Kon | Conep:xanue
Ooyualomuiicsi 10J:KeH 3HATh!
3HaeT OCHOBHBIC 3aKOHBI MATEMATHYECKHUX,
€CTeCTBEHOHAYUHBIX M oOmienpodeccno-
WN-1opk.1 | HAIBHBIX AMCLMIUIMH, HEOOXOIMUMBIX IS
Crioco0eH pemars THITOBbIE pelleHus TUIOBBIX 3aJlad B 00JIACTH arpo-
3a1a9u TIpodeccruoHaIbHOM HOMUU
JICSITEJIbHOCTH Ha OCHOBE 3HA- | O0y4Yalommiicsi 10JIKeH YMETh:
HUH OCHOBHBIX 3aKOHOB Ma- YMeeT UuCHonb30BaTh 3HAHUS OCHOBHBIX
TEMaTHYECKUX U €CTECTBEH- 3aKOHOB MaTEeMaTHYECKUX U €CTECTBEHHBIX
OIlK-1 N-20mx-1
HBIX HayK C IPUMEHEHHEM HayK JJs pelIeHUs CTaHIapTHBIX 3ajad
WH(POPMAITUOHHO- rpoeccCHoHaTbHON AeITEeThHOCTH
KOMMyHI/IKaHI/IOHHBIX TEXHO- Oﬁvqaloumﬁcn JOJI2KEH MMETh HAaBbIKHM U (l/l.]'ll/l) OIIBIT J1esa-
JIOTHUM TeJILHOCTH:

Pemaer TumoBbie 3agaun npog)eCCHOHANb-
HOM NIeATEJIbHOCTH Ha OCHOBE 3HAHHU OC-
WNI-3omk.1 | HOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTe-
CTBEHHBIX HayK C MPUMEHECHUEM HH(pOpMa-
IIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUIN
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3. OFBEM JUCHUIIVIMHBI U BUJBI PABOT
3.1 Ounas ¢opma o0yueHust

IToka3atean

CemecTp

4

Bcero

Obmast Tpy10EMKOCTB, 3.€./9

3/108

3/108

OO6u1as koHTaKTHas paboTa, 4

54,25

54,25

OO6mras camocTosTeNbHAs padoTa, I

53,75

53,75

KonTakTHast paboTa Ipu MPOBEACHUN YIEOHBIX 3aHATHIL, B
T.4. (4)

54

54

JICKIIUH

18

18

1abopaTOpHBIE-BCETO

36

36

B T.4. IpaKTU4YECKasd MOAroTOBKa

MMPAKTUYCCKHUEC-BCCTO

B T.4. IPAKTHUYCCKas NOATOTOBKA

WHAWMBUAYAJIbHBIC KOHCYJIbTAlUU IIPU BBIIIOJIHEHUU KYP-
COBOI'0O ITPOCKTA

WHIMBUAyalbHbIC KOHCYJIBTAIIMU TIPU BBITIOJTHEHHH KYyp-
COBOH pabOThI

CamocrosiTensHast padoTa IpU MPOBEJICHUH YISOHBIX 3aHs-
THH, 9

44,9

44,9

KoHrakTHast paboTa npu MpOBEJCHUH MPOMEXYTOYHOH aT-
TECTAIMU 00yJaromuxcs, B T.4. (4)

0,25

0,25

TpyNIoOBbIC KOHCYJIbTAlITUN

KYPCOBOM ITPOEKT

KypcoBas padoTta

3a4€CT

3a4eT C OIICHKOU

0,25

0,25

OK3aMCH

CamocrosarenbHasi paboTa IpU NPOMEXKYTOUHOH aTTecTa-
1Y, B T.4. (9)

8,85

8,85

BBITIOJTHEHHE KyPCOBOTO MTPOEKTa

BBITTOJTHEHHE KYPCOBOW pabOThI

MNOATrOTOBKA K 3a4UCTy

MMOATrOTOBKA K 3a4CTy C OHGHKOﬁ

8,85

8,85

IMOATOTOBKA K OK3aMCHY

dopma IPOMEXKYTOUHOUN aTTeCTalluU

3a4eT ¢ OLleHKOH

3a4eT ¢ OIeHKOM
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3.2 3aouHnas ¢popma 00y4eHHs1

IMoka3zarenu Kypce 3 Kypc 4 Bcero
(sreTHsIst (3umHusAs
ceccusi) ceccus)
OO61mas TpyI0EMKOCTE, 3.€./9 1/36 2/72 3/108
O61mas KoHTaKTHas paboTa, 4 2,00 12,25 14,25
O61mas camocTosTeNbpHas paboTa, 9 34,00 59,75 93,75
KonrakTtHast paboTa mpH mpoBeleHNH y4eOHBIX 3aHATHA, 2,00 12,00 14,00
B T.4. (9)
JIEKLIUU 2 4 6,00
1abopaTopHBIE-BCETO - 8 8,00

B T.4. [IPAKTUYCCKasA IOATOTOBKaA = - -

IMPaKTHICCKUE-BCETO - - -

B T.4. MIPAKTUYCCKasA IIOATOTOBKaA = - =

WHMBUIYaJIbHbIE KOHCYJIBTAIMN TIPH BHIIOIHEHUN - - -
KyPCOBOT'O IIPOEKTA

WHANBUAYAJIbHBIC KOHCYJIbTAalWU IIPU BBIIIOJITHCHUN - - -
KypCOBOIi pabOTHI

CamocrostenpHas pabota Mpu MPOBEICHUH y4eOHBIX 3a- 34,00 50,9 84,9
HATHH, 4

KonTakTHast paboTa mpu IpPOBEACHUU MPOMEKYTOUHOU -
aTTecTanuu o0yYaroIuXcs, B T.9. (1) 0,25 0,25

IPYIIIOBBIE KOHCYJIBTALUU - - -

KYPCOBOMH ITPOEKT - - -

KypcoBasi paboTa - - -

3a4eT - - -
3a4eT C OIEHKOMH - 0,25 0,25
9K3aMeH - - -

CamocrosTenpHast paboTa Mpu MPOMEXYTOYHOH aTTecTa- - 8,85 8,85

1M, B T.9. (4)

BBITIOJTHEHHE KypCOBOT'O ITPOEKTA - - -

BBITIOJIHEHHE KYPCOBOM PabOTHI - - -

IMOATrOTOBKA K 3a4CTy -

MOJITOTOBKA K 3a4YeTy C OLECHKON - 8,85 8,85

IMOArOTOBKA K 3K3aMCHY - - -

o - 3a4eT ¢ 3a4yeT ¢

CDopMa MMPOMEIKYTOYHOU aTTCCTALIUN o o
OICHKOM OICHKOH

4. COAEP KAHUE NUCHUITJIINHBI
4.1. Conep:xanue TUCHUILIMHBI B pa3pe3e pa3iesioB U MOAPAa3Aea0B

Paznea 1. O6mas MukpoOuoJiorus.

Iloopasoen 1.1. Ilpeomem, 06vekmol, ucmopus pazeumust MUKpOOUOLOSUU.

OOBbeKTHI, 3a7aud, HANPABIECHUS U TEPCIEKTHBBI Pa3BUTHs MUKpoOuonoruu. Mcropus
pa3BUTHs HayKu. BKilaj OTE€4eCTBEHHBIX M 3apyOEXKHBIX HCCIenoBareieid B MUKPOOHOIOTHY e-
CKyto HayKy. OTKpbITHEe MHKpoopranm3MoB A. JleBeHrykom. PaGoThel ommcarensHOro mepuoaa
(P. T'yka, XK.JI. broddona, T. lIanna). Hayunas nesrensnocts JI. [lacTtepa, ero posis B hopmu-
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POBaHUM HAYKH O (QYHKIHSIX MHUKPOOPTaHU3MOB M BO3HUKHOBEHHMHU PA3JIMYHBIX 001acTEH MHK-
pobuosnoruu. 3nauenue padot P. Koxa, M. beitepunka, A. ®nemunra, A Jle bapu.

Pa3Butne oreuectBenHol Mukpoouonorun. [lepseie pycckue mukpoouomnoru (JI.C. Len-
koBckuid, 1.1. Meunukos, H.®. I"'amanes, [[.K. 3a0010THBIN U Jp.), UX BKJIAJl B Pa3BUTHE HAYKH
0 Mukpoopranuszmax. 3uadenne pador u C.H. Bunorpanckoro u B.JI. OmenstHckoro aiisi pa3Bu-
THSL HOBOT'O HampaBieHUs — 3Kojoruyeckoid Mukpooduonoruu. M.C. BopoHuH — ocHOBarenb oTe-
YECTBEHHON MUKOJIOTHUU.

OTtkpeiTHe BUpycoB u 6akteprodaros. Padotsr J[.1. BanoBckoro, @. JI"Dpemns. Pazpu-
THe MUKpoOuonoruu B XX Beke. JlocTxkeHus: coBeTCKUX MUKpoobuonoros. Pa6oter H.A. Kpa-
cunbHukoBa, E.H. Mumyctuna, B.H. IllanomuukoBa, C.II. KocteiueBa. B.C. byrkeBuya. OT-
KpbITHE aHTHOMOTUKOB. PaboTel A.Dnemunra.

OcHOBHbIE HaIpaBJICHUS PAa3BUTHs COBPEMEHHOW MUKPOOMOIIOTHH; 00I1ass MUKPOOHOIIO-
rus, CEeIbCKOXO35MCTBEHHAs, NOUBeHHas U ap. Kparkas xapakrepucrtuka ux 3anad. HoBbeie Ha-
MIPaBJIEHUs] B MUKPOOUOJIOTUU U TIEPCIIEKTUBBI Pa3BUTHSL.

Iloopaszoen 1.2. LJumonozus u mopgonozusi MUKPOOHOU KLemKU.

MuKpoCKOIUYECKHE METOIbI UCCIEA0BAHNUS MUKPOOPraHu3MOB. CBETOBOI MUKPOCKOII U
€ro pa3HOBHIHOCTH: TEMHOIIOJIbHAS, (Pa30BO-KOHTPACTHAS W JIFOMUHECIICHTHAs! MUKPOCKOIIHSL.
DONEKTPOHHBIM MUKPOCKOIN M €ro MpUMEHEHHE B MHUKPOOMOJIOTUU. MeToAbl MHKPOCKOIUHU U
NPUTOTOBIICHHS TpernapaTtoB. [IpenapaTsl kiieTok MUKpoopranu3MoB. [Ipocteie u muddepenu-
POBaHHBIE METO/bI OKPACKH KJIETOK.

Mopdonorust 1 GyHKIMOHANBHAs CTPYKTypa OakTepuanbHO KieTku. Pasmepsl. OcHOB-
HbIe ()OPMBI OJHOKIIETOUHBIX OakTepuil. XapakTepHble 00bequHeHUs KieToK. CTpoeHue 6akTe-
puanbHOU KIIeTKU. PocT U pasMHokeHue OakTepuii. MopdoIorust U CTpyKTypa MpOKapuoT, CII0-
COOBI UX PETPOTYKIHH.

OCOOEHHOCTH CTPOEHUS KJIETOK MPOKAPHOTOB B CPaBHEHHUH C dyKapuoTamu. [loBepxHO-
CTHBIE€ CTPYKTYpBI POKApUOTOB. KiIeTOUHbIE CTEHKH IPaMIIOJIOKUTEIBHBIX U TPaMOTPHUIATEN b-
HBIX OakTepuil. 3HaueHHE KJIETOYHBIX cTeHOK. [IpoTomnactsl u cdeportactel. L-popmbl n Mu-
KOIUIa3Mbl, BO3MOKHBIE IIPUUMHBI UX BO3HUKHOBEHHA. CIM3UCTBIE CIIOM U KaIlCyJbl, XUMHUYE-
CKUM cocTaB M pyHKIMH. )KTyTUKH: UX YUCIIO, COCTaB U pacroyiokeHue y oakrepuid. XKrytuku u
PECHUYKH Yy 3YKapuoTOB. J[BumkeHue. Peakuuu Takcuca y mpoKapuoTOB (adpOTaKCHC, XEeMOTaK-
cuc, ¢ororakcuc). umbpun u nonosbie Bojocku (F-mwm) y Oakrepuii, ux pynkunu. Mem-
OpaHHbIE CTPYKTYpHI pokapruoToB: LIIIM, Me30coMbl, XpoMaTo(OpbI, a3POCOMBI U JIp.

AxtuHomunetsl. O0Imas XapakTepucTUKa aKTUHOMUIETOB. OCOOEHHOCTH MOP(OIIOTHH.
Tunbr munenus. CrocoObl pa3sMHOXKEHHS aKTHHOMHUIETOB. PacmpocTpaHeHue, 3KOJOTHsS U
[PAKTUYECKOEe 3HaYeHHe. AKTUHOMULETHl — MPOIYLIEHThl aHTUOMOTUKOB, (PEPMEHTOB, BUTAMMU-
HOB, aMUHOKHUCJIOT U JIp. Y4acTHe aKTHHOMMIIETOB B IETOKCUKALIMH [TOYB.

O6bmas xapakrepuctuka mapcrsa rpudos (Fungi) Mopdonorus rpubHoii kiaerku. Oco-
OEHHOCTU MHIEINAIBHOTO CTPOEHUS, BbICIINE M HU3IIME rpudbl. OCOOEHHOCTH MUTAHUS TpU-
00B: canpoTpodsl, mapa3uTbl, XUIMHUKA. CIOCOOBI pa3MHOKEHUs TPUOOB: BereraTuBHOE, Oec-
I10JIO€, IT0JIOBOE Pa3MHOKEHUE.

Iloopazoen 1.3. Cucmemamuxa u eeHemuxa MUKpoOp2aHu3Moa.

I'unoTe3bl 0 MPOUCXOXKACHNUN KU3HU U CBOMCTBaX NMEPBUYHBIX OpraHU3MOB. Bo3HUKHO-
BEHUE MPOKAPHOTOB U AYKapuOTOB. DUOreHeTHUecKre CBA3M Pa3INYHbIX TPYNI MUKpOOpTra-
HU3MOB. VX oTpaskeHue B cucremaruke. OCHOBHBIE HANpaBJIEHUs B OMOJIOIMYECKON 3BOTIOIMH.

OO6mue cBeieHUs 10 CUCTEMAaTHKE U HOMEHKJIaType npokapuot. Knaccuduxamus 6axre-
puii o bepmxku; kiaccudukanys MUKpOCKOITMYECKUX TpUOOB, BUupycoB. OOmias XapakTepucTu-
Ka MUKPOOPTaHHU3MOB: OaKTepHii, aKTHHOMHIIETOB, MUKPOCKOIIMYECKUX IPUOOB, BUPYCOB.

Iloopas3zoden 1.4. Memabonuzm MUKpoopeanusmos.

XUMHUYEeCKUH cOCTaB MUKPOOHOMN KIJIETKH, (PU3HOIOTUs MUKpOOpraHu3MoB. MeTtabonnye-
CKHE TPOLIECCHl: YHEPIeTUUECKUN U KOHCTPYKTHBHBIN 00MeH (kaTabonu3M u anabonausm). [Tomy-
YeHHE U 3alacaHue YHEPIuU B KJIeTKe. XUMU3M U SHEpPreTuKa OpoxKeHHs, IpIXaHus. AHadpoOHOe
JIBIXaHWE C MCIIOJb30BaHUEM KHCIIOpOJa HUTPATOB U Cynb(aroB. CrocoObl MOTyYeHUs MUKPO-
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OpraHu3MaMH SHEpruu. DHJOTCHHbIE M AK30T€HHBIE OKHUCIIsieMble cyOcTpaThl. X pasHooOpasue
Y TIyTH YHU(DUKAITUH.

Hcnonp3oBanue »Hepruu cBeta (GOTOTPOGHBIMH MHUKpoopranm3mMamu. OcoOEHHOCTH
OakrepuanpHOro (orocuHTe3a. [IurMeHTHI. YCTpoHCTBO (OTOCHHTETHYECKOro ammapara. Ha-
qajbpHbIe cTaauu porocunTe3a. OOpazyemble MPOAYKTHI U ITYTH UX UCIIOIB30BAHMS.

CnocoObl TUTaHMS, TOCTYIUICHHS TUTATENIFHBIX BEIIECTB B KIETKY. DepMEHTHI B KHU3HE-
NEeSITeIbHOCTH MUKPOOHOH KiieTku. [lumieBbie mOTpeOHOCTH MHUKPOOPTaHM3MOB M THUIIBI IHUTA-
HusL. [IpUroroBneHne NUTaTeNbHBIX CPE Al MUKPOOPTaHU3MOB U METOIbI CTEPHITU3AIINY.

OcHOBHBIE TIOHATHS POCTA M PA3MHOXKEHHS MUKPOOPTaHU3MOB. 3aBUCHMOCTh MUKPOOD-
TaHU3MOB OT BOJHOTO PEXHMMAa U KHCIOTHOCTH CpPEbl, TEMIEPATyphl, JaBICHUS, XUMHUUYECKIX
BEIIIECTB, paauanuy. Biausaue Onotnyeckux GakTopoB HA MUKPOOPTaHU3MBI.

Paznes 2. CesibckoX03511iCTBeHHAS. MUKPOOH0JIOT M.

Iloopasoen 2.1. Bo3nuxnoseHue u pazeumue no48eHHOU MUKPOOUOI02UU KAK HAYKU.

Pa3BuTHe npeacraBineHuil 0 MouBe Kak >KMBOM OOBEKTE OKPYXKAIOILEH YEJIOBEKa CPEJbI.
Pa6oter C. H. Bunorpanckoro («MukpoOuosnorus noussi»), B. JI. Omensackoro, M. beitepun-
ka, C. Bakcmana (« Soil Microbiology») u npyrux y4ensix. OtedecTBeHHBIE IIKOJIBI TTOYBEHHBIX
MuKpoOuosoros, padotsl E. H. Mumyctuna, H. A. Kpacunbaukosa, I'. A. 3aBap3una, . I'. 3Bs-
runuesa, B. T. Emnesa, B. K. [lHunsaukoBoit, T. I'. Jlo6poBoabckoii u ap. OCHOBOIOIOKHUKHI
nouBeHHOI Mukpobuonoruu B.B.Jlokydaes, Kocteiues, H. H. Xynskos.

[TonsiTie 0 MUKPOOHBIX KOMILJIEKCAX MOYBBI. DKOJIOro-reorpaduueckue 3aKOHOMEPHO-
CTH pacIpoOCTpaHEHUsI MUKPOOPTraHU3MOB B mouyBax. CTpaTeruu x)u3HEAEITeIbHOCTH MUKPOOP-
raHu3MOB B TouBe. PazHooOpa3ue Tpopuuecknx B3auMOJeHCTBUN MUKpOOpraHu3MoB. [Tpuniu-
bl ¥ KOHIENIINH, TPUHSTHIE B TOYBEHHOW MUKPOOUOJIOTHH.

Iloopaszoen 2.2. IIpespaweHue MUuKpoOpeaHuzMamu pasiuyHblx COeOUHEHUL yeaepood.

KpyroBopot yrinepona u xucnopoga B 6uocdepe. 3HaUMMOCTh JIBYX KOCMHUYECKUX MPO-
11eccoB — (POTOCHHTE3a U MHUHEpAIU3ALMK MUKPOOPraHM3MaMU OpraHUYECKHUX BellecTB. AccH-
MUWJISILMS YTIIEKUCIIOTo ra3a Mukpoopranusmamu. @ortocunres u xemocunres. Iponeccsr Mune-
panu3aniy OpraHu4ecKuX COeIMHEHUH U POJIb PA3IMYHBIX TPYII MUKPOOPTaHU3MOB.

CnuptoBoe OpokeHue. Bo3Oynurenu cnupTOBOro OpOXKEHHS U UX OCOOCHHOCTH. XWU-
MU3M Mpotecca. Poiab ciupToBOro 6poskeHus B MPUPOJIE U )KU3HH YEJIOBEKa.

MonouHokucnoe 6poxkeHne. OCOOEHHOCTH MOJIOUHOKHCIBIX OakTepuil. 'omodepmenTa-
TUBHOE, reTepoepMEHTATUBHOE U OMPUA00pOKEHHE.

Bunsl 6poskeHusl, BBI3bIBAEMBIX KIOCTPUAUAMHU. MacissHOKUCIIoe OpokeHHe, 0COOEHHO-
CTH BO30yAUTENEH, 3HAUEHUE B PUPOJIE, CETBCKOM XO035HCTBE U MPOMBIIIIEHHOCTH.

PaznoxeHne NeKTUHOBBIX BEILECTB U €r0 POJib B IEPBUYHON IepepaboTKe TyOOBOIOKHU-
CTBIX pacTeHuil. MukpoOHas TpaHchopmMaliys HEeUTI0I03bl U IUTHUHA. Bo30yauTenu, XuMusm.

Iloopasoden 2.3. [lpespawjeriie MUKpoOpeanuzMamuy coeOuHeHul azoma.

VYyactre MUKPOOPraHM3MOB B Pa3/IMYHBIX 3Tarax KpyroBopoTa azoTta. BimsHue mMukpo-
OMOJIOTMYECKHX MPEBpAIllEHUI a30TCOAepKAIUX COSIMHEHUI Ha JOCTYITHOCTh a30Ta JJIs MUTa-
HUsl pacTeHuid. MuHepanuzanuus (aMMOHU(UKALKS) a30TCOIEPKALINX OPraHUYECKUX COEINHe-
Huil. Hutpudukanus u neautpudukanus. UmmoOouinzanus a3ora.

buonornueckas ¢pukcamnus azora armocdepsl. CtocOOHOCTh K YCBOCHHIO MOJICKYJISIPHOTO
a30Ta — yHUKaJbHass OCOOCHHOCTh NMPOKApHOT. buoxumusa asordpukcanuu. A3zoTdukcanus cBO-
00HOKMBYIIMMU OaKTepusiMU. AccOlMaTUBHBIA cuMOM03. CumMOUOTHYECKas a30ThuUKcaus y
060060BbIX U HEO0O0BBIX pacTeHHid. KiryOeHbkoBbIe OakTepuu. Y cinoBust oOpa3zoBaHus 3¢ (HeKTus-
Horo cuMmbuo3a. CouetaHre GMOJOTUYECKOTO U MUHEPATILHOTO a30Ta B CEJIbCKOM XO03sICTBE.

Iloopas3zoen 2.4. [lpespawenue mukpoopeanuzmamu coeouneHuil pocgpopa u cepai.

[IpeBparenne MUKpoOpraHusMamu coeivHeHuit gochopa. MuHepanuzanus opranuye-
ckux (ocdopconepxkanux Bemects. Mobunuzanus ¢ochopa u3 HepacTBOPUMBIX (HochaToB.
buonornueckoe cas3piBanue (ocdopa. Mukpodbuosornueckas ummoOmmm3aius (ocdopa B
noyse. Posib MUKpOOpraHu3MoB B (hOCPOPHOM MUTAHUU PACTECHHIH.
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Kpyrosopot cepsl B npupojge. Cepobakrepun U THOHOBBIE Oakrepuu. llpeBpamienue
MUKpPOOPraHM3MaMU COEIUHEHHM cepbl. MuHepanu3aus OpraHM4ecKiX CepoCcoaepKalluX Be-
IeCTB MHUKpoopranu3dmamu. OOpazoBaHHE CEPOBOAOPOJA M3 OKUCICHHBIX COEJAMHEHHH Cephl
(mecynbdodukcarus). OKucIeHne CEPOBOIOPOa B CEPY U CEPHYIO KUCIOTY (Cyabdodukcarms).

Iloopazoen 2.5. Mukpoopeanusmsl u nousoobpazosanue, 00pazoeanue cymycad.

3HaueHue MOYBEHHBIX MUKPOOPTaHU3MOB B IUIOAOPOAMH MOUYBBI. ACCOLMAIIUU MUKPOOP-
TaHU3MOB C KOPHEBOW CHCTEMOU pacTeHwmii: pu3ocdepa v pu3oriaHa. Poiab MOYBEHHBIX MUKPO-
OpPraHU3MOB B 00pa30BaHUU U PA3PYIIEHUU T'ymMyca. DKoJorndyeckas, OMOXUMHYECKas 1 MUKPO-
Ouosornyeckas KOHIETIUU T'yMyco00pa30BaHusl.

Iloopazoen 2.6. Ponb MunepanvHulX U Opeanuyeckux yOoopeHull Ha NOYBeHHble MUKPOOD-
2aHUZMDL.

JleiicTBrEe OpraHUYeCKMX U MUHEPAJIbHBIX yI0OpEHUi, pa3IU4HbIX IPHEMOB 00pabOTKH
MOYBHI U MEJIMOPAIMH HAa TTOYBEHHBIC MUKPOOPTraHU3MBI. Jlerpaiaius MoYBeHHBIMU MUKPOOPTa-
HU3MAaMHU MECTUIMIOB U IPYTUX CUHTETHUYECKUX XUMUYECKUX BEIECTB.

Iloopazoen 2.7. Hcnonv3oeanue paziuyHvlx OUONPenapamos Ha OCHO8e MUKPOOPSAHU3-
MO8 8 CeNlbCKOXO03AUCMBEHHOM NPOU3BOOCHIEE.

buonpemapar pu3zoTOopdUH Ha OCHOBE KIYOCHBKOBBIX OakTepuii poma Rhizobium wu
Bradyrhizobium. buonpenapar azorobaktepun Ha ocHoBe Azotobacter chroococcum. buomnpe-
napaThl Ha OCHOBE KYJIBTYp HHAHOOAKTEPHH, aCCOUMATHBHBIX a30T(UKCHUPYIONIMX OaKTepHil.
3emiey1o0puTeNbHBIE OMOMpenapaTbl, MUKOPU3aIUs PAaCTEHUH.

[Ipumenenne MUKpPOOOB-aHTOIOHHUCTOB M AHTUOMOTUKOB JJIs 3alUThl pacteHui. Mc-
MOJIb30BaHNE MUKPOOHBIX OMOIpenapaToB Al OOPHObI C HACEKOMBIMU U BPEAUTEISIMU CEIIbCKO-
XO3SIMCTBEHHBIX KYIbTyp. CHHTE3 KOPMOBOTO O€JIKa M aMUHOKHCIIOT, CHHTE3 BUTAMUHOB U (ep-
MEHTOB MUKpoopranusmami. Vcronb3oBannue mpruOUOTHKOB B CETLCKOM XO31CTBE.

4.2 PacnipenesieHne KOHTAKTHON M CAMOCTOSITEIbHON padoThI
NPHU MOATr0TOBKE K 3aHATHSAM 10 MOApa3aenam
4.2.1 Ounan ¢popma odyuenusn

KonraktHas paGora

Pasnennl, moapasaessl AMCUMILIMHBI JeK- 3 m CP
I

Pazoen 1. Obwan mukpooéuonozus
Iloopazoen 1.1.
I Ipeomem, 0O6bexmbl, UCMOpUs pA38UMuUsL MUKPOOUOJIOUU. 1 2 1,75
lloopaszoen 1.2. [fumonozus u mopghonozust MUKpoOHOI KiemKi. 4 5
Iloopasoen 1.3. Cucmemamuxa u 2eHemuKa MUKpOOp2aHu3Mos. 2 5
Iloopazoen 1.4. Memabonuzm MukpoopeaHuzmos 4 5
Pazoen 2. Cenvckoxossiicmeennas MUKPOOUONO2UA
[loopazoen 2.1. Bo3nuxkHoeeHue u pazgumue NOYBEHHOU MUKDPO-
OuOI02UY KAK HAYKU. 1 2 2
Iloopa3zoen 2.2. [Ipespawjerue MUuKpoopeanuzmamu coOeOuHeHull
yenepooa. 2 4 8
Iloopa3zoen 2.3.Ilpespawjerie MUKPOOP2AHUSMAMU COCOUHEHUU
azoma. 2 4 8
Iloopasoen 2.4. Ilpespauerue MUuKpooOpeaHuzMamu cOeOUHeHuil
docopa u cepui. 2 4 5
lloopasoen 2.5. Muxpoopeanuzmul u nou6oobpazosatue, 0opazo- ) )
sanue cymyca. o
Iloopazoen 2.6. Ponb MunepanvbHbix u opeanuueckux y0oopeHutl
Ha MUKDPOOP2AHU3MbL HOUBHL. 2 4 o
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[loopa3zoen 2.7. Hcnonvsosanue paziuiHulx OUONpenapamos Ha oc- 5 4 4
HO6€ MUKDOOP2AHUBMOS 8 CEllbCKOXO035UCMEEHHOM NPOU3B0OCHIEE.
Bcero 18 36 53,75
4.2.2 3aounana gpopma odyuenusn
KonrakTHas pa-
Pa3nenbl, moapasaeibl AUCHUTIIHHBI oora (@)
T 13 | o3
I

Pazoen 1.00uwan mukpoouonozus.
Iloopazoen 1.1.
IIpeomem, 06vekmul, UCMOPUSA PA3BUMUL MUKPOOUOJIO2UU. - - 6
lloopaszoen 1.2. [fumonozus u mopghonozust MUKpoOHOU KiemKu. 1 2 8
lloopazoen 1.3. Cucmemamuka u 2eHemuxka MUKpoOpeaHusmos. - - 10
lloopazoen 1.4. Memabonuzm MuKpoopeaHuzmos 1 - 7,75
Pazoen 2. Cenvckoxossaiicmeennas MUKPOOUONO2UA
[loopazoen 2.1. BosHukHnoseHue u pazsumie nou8eHHOU MUKpO-
Ouono2UU KAK HAYKU. B B 6
Iloopasoen 2.2. Ilpespauerue MuKpooOpeaHuzMamu coeOUHeHull
yenepooa. 1 2 10
[loopazoen 2.3. [Ipespawerue MUKpoopeanusmamu coeOuHeHull
azoma. 1 2 10
Iloopasoen 2.4. Ilpespaujerue MUuKpoOpeaHuzMam CoeOUHeHul
docpopa u cepui. ) ) 10
Iloopasoen 2.5. Muxpoopeanuzmul u nou6oobpazosarue, 0Opazo- 1 8
canue 2ymyca. ]
Iloopasoen 2.6. Ponb MunepanvbHblx u opeanuyeckux y0oopenui
HA MUKDOOD2AHU3MbL NOYEbL. i} } 8
Iloopasoen 2.1. Hcnonv3osanue paznuiHvlx OUONpenapamos Ha oc- 1 2 10
HO6e MUKDOOP2AHUBMOS 8 CellbCKOXO3SUCEEHHOM NPOU3BOOCHIEeE.
Bcero 6 8 93,75

4.3 TlepevyeHb TeM U Yy4eOHO-METOAUYECKOT0 00ecnedeH s Il CAMOCTOSITEIbHOI PadoThI

00y4YarIMXCs
O0béMm, u
N/-’ Tema camocTosITE 1LHOM ¢opma odyue-
n HUSA
0 padoTsI Y4edHo-MeTOAMUYECKOE 0OecIe-
YyeHue 04- 3a04-
Hasl Hasl
1. | Hpeomem, o6vexmor, ucmopus | Emues B. T. Mukpo6uonorus. M.: 175 6
Passumus MUKpoouoio2uu Hpoda. 2008. C.5-20. ’
2. Lumonozus u MOpPon02us MUK- Emues B. T. Mukpo6uosnorus. M.:
POOHOI KIlemKuU Hpoda. 2008. C.21-44. 5 8
3. CUCmenMamuKka 1 2enemura Emues B. T. Mukpo6uosnorus. M.:
MUKDOODEAHUZMO8 Hpoda. 2008. C.45-96. 5 10
pPoop I'am3zaeBa P. C. Mukpob6moiorus
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[DU]: yuebnoe mocobue. — CaHKT-
[TerepOypr : CIIOI'AY, 2023. C.7-32.

4, Emnes B. T. MukpoOuonorus. M.:

Memabonuzm MUKPOOPSAHUIMO8 I[pO(ba- 2008. C.128-157. 5 7,75
5. | Bosnuknoeenue u pasgumue Emues B. T. MukpooOuosmorus. M.:

nougennou mukpoouonoeuu xkax | JIpoda. 2008. C.248-256. 2 6

HAayKuU.
6. | Ilpespawenue muxpoopeanus- Emnes B. T. Mukpo6uonorus. M.:

Mamu coeOuHeHull yenepooa Hpoda. 2008. C.163-185. 8 10
7. | Ilpespawenue mukpoopzanus- Emues B. T. Mukpo6uosnorus. M.:

Mamu coeOuHeHul azoma Hpoda. 2008. C.194-206.

T'am3aeBa P.C. Mukpo6uomnorus [OU]: 8 10

yuebHoe nocobue. Cankr-IlerepOypr:
CII6rAy, 2023. C.88-99.

8. | Ilpespawenue muxpoopaanus- Emnes B. T. MukpoOuosnorus. M.:
Mamu coeduneHutl pocgopa u Hpoda. 2008. C.235-244. 5 10
cepul
9. | Mukpoopeanusmer u nougoobpa- | Emues B. T. Mukpobuomnorusi. M.:
308aHue, 00pazosanue cymyca. Hpoda. 2008. C.256. 5 8
10. | Ponv munepanvueix u opeanuye- | Emues B. T. Mukpo6uosnorus. M.:
cKux yoobpenuii Ha muxpoopea- | Jpoda. 2008. C.282-302. 5 8
HU3Mbl NOY8bl
11. | Ucnonvzosanue pazuunvix 6uo- | Emues B. T. Mukpo6uonorus. M.:

npenapamos na ocnoge muxpoop- | JIpocga. 2008. C.341-365.

2AHU3MO8 8 CeNIbCKOXO3SUCBEH-
I'am3aeBa P. C. MukpoOuonorus

HOM npoussoocmae [OU]: yuebHOE mOcoOue. — CaHKT- 4 10
[Terepoypr:  CIIOI'AY,  2023.
C.108-112.
Bcero 53,75 93,75

Opranuzaiids CcaMOCTOSITENIbHOM  paboOThl MO  AMCHMILIMHE OCYIIECTBISETCS B
COOTBETCTBUHM C METOAMYECKUMH YKa3aHUSIMH, pa3paObOTaHHBIMU Ha OCHOBE IPOrpaMMbl Kypca
«Mukpobuonorusi» i Oolee  palMOHAIBHOTO  HCIONb30BaHHS  pabodero BpEMEHU
00yJaromMMHUCH.

5. ®OHJ] OUEHOYHBIX CPEJICTB JJIsSI TIPOBEJEHUS MIPOMEXYTOYHOM
ATTECTAIIMU U TEKYHIEI'O KOHTPOJIA
5.1 Oransl popMupoBaHHU KOMIIETEHIUH

IHoapa3aen 1MCUMIINHBI Komnerenuus | Mnaukarop noc-
THKEHHUS KOMIIe-
TEeHIUHU

lloopasoen 1.1. Ilpeomem, 06vexmul, ucmopust passeu- H101IK-1
must MUKPOOUOLO2UU. HI20IK-1
Iloopa3zoen 1.2. [{Jumonoeus u mopghonozusi MuxpooHou HI201TK-1
faenu HII0IIK-1
OIK-1 H301IK-1
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lloopa3zoen 1.3. Cucmemamuka u ceHemuKa MuUKpoopaa- HI10ITK-1
HU3MO8 H20rK-1
Iloopa3zoen 1.4. Memabonuzm MUKpoopeaHu3mos H10rK-1
HI201IK-1

Zg}(()ﬁsgiij]ﬁéﬁé f;’fr;t;i;izeeﬂue U pazeumue NOY8eHHO| HI1OITK-A
' HI201K-1

[loopazoen 2.2. Ilpespawerue Mukpoopeanusmamu co- HIl0oMK-1
eOunenutl y2nepooa. HI2011K-1
HI3011K-1

lloopazoen 2.3. [Ipespawenue Mukpoopeanusmamu co- HN10rK-1
eouHeHull asoma. HI20ITK-1
H30IK-1

goua,fef;;j;) jc; OHI;TIZZW:ZHue MUKPOOP2AHUSMAMU CO- OITK-1 1 OTIK-1
Pa U cepol. H2011K-1

Iloopazoen 2.5. Muxpoopeanuzmvl u nousooo6pa3osa- H10ITK-1
Hue, 0Opazosarue 2ymyca. HII2011K-1
H301K-1

[loopazoen 2.6. Ponb munepanbhvix u opeanuyeckux HII0ITK-1
VOOOpeHUll Ha MUKDOOP2AHU3MbL NOYBDI. HI20ITK-1
HI30IIK-1

lloopazoen 2.7. Hcnonv3osanue pasnuunvix buonpena- HII10MK-1
pamos Ha0CHO8e MUKPOOP2AHUIMOB 8 CEeNlbCKOXO3AUCH- HI20ITK-1
6eHHOM npouzsoocmae. HI300K-1

5.2. IlIkajibl 4 KPUTEPUH OLEHMBAHUS TOCTHKEHUST KOMIETeHIMii

5.2.1. IlIkanvt oueHusanUs 00CMUINICEHUS KOMNEMEeHY UL

Bun onenkn OneHku
AxaieMrdeckasi OlleHKa I10 2-X 0aJUILHOM IIKajIe HE 3aYTEHO 3a4TEHO
Bun onenku OreHKu
o HEYAOBIIET- | YAOBIIETBO-
AxageMuueckas olleHKa 0 4-xX OaJIbHOM IIKaJIe XOpOWLIO | OTJIMYHO
BOPHUTEIIBHO | PHUTEIHHO

5.2.2. Kpumepuu ouenueanus 00CmuyiceHus KOMnemenyuii

Kpumepuu OUYEHKU HA IK3ameHe, 3adenie C OMQHKOﬁ

Orenka, ypoBeHb
JIOCTYDKEHHUS
KOMIIETEHIIUI

Onucanue KpUTEpUEB

3auTeHo, BLICOKHI

Jaqyn JUCIMITIINHBI

CryneHT BBINOJIHWI BCE 3aJaHHA, MPEAYCMOTPEHHBIE paboueil mporpam-
MOi1, oTymTancs 00 WX BBITOJHEHUH, JAEMOHCTPUPYS OTIUYHOE 3HAHUE
OCBOCHHOI'0 MATE€pUald U YMEHUE CAMOCTOSATEIbHO pellaTh CIOXKHbBIE 3a-
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3a4TeHo, IPOABUHYTHII

CryneHT BBINOJIHII BCE 3aJaHHA, MPEAYCMOTPEHHBIE paboueil mporpam-
MO#, oTYnTaNCs 00 MX BBIMOJHEHHUH, IEMOHCTPUPYS XOPOIIee 3HAHUE OC-
BOGHHOTO MaTepuajga U YMEHHE CaMOCTOSATEIBHO pellaTh CTaHAapTHBIC
3a/la4y¥ JUCTIATIIINHEI

3a4TeHO, TOPOTOBBIH

CryneHT BBINIOJIHII BCE 3aJaHHA, MPEAYCMOTPEHHBIE pabodeil mporpam-
MO#, OTYUTANICS 00 WX BBINOJIHEHUH, JEMOHCTPUPYS 3HAHHUE OCHOB OCBO-
EHHOTO MaTepuaja U YMEHUE PEelIaTh CTAHIAPTHBIC 33]a4l TUCHIUILIUHEL C
TTOMOIIIBIO TIPENoaBaTeNs

He 3aureno,
KOMIIETEHIIUS HE OCBOCHA

CryneHT BHIIOJMHIJ HE BCE 3aJaHWA, MPEAYCMOTPEHHBIE paboueil mpo-
rpaMMOM MIIM HE OTYUTAJNCS 00 WX BBHIMOJHEHWH, HE TOATBEPXKIAET 3HA-
HHE OCBOCHHOI'O MaTepHalla U HEe yMEeT pellaTh CTaHIapTHBIC 3aJadu
JTUCIIMTIINHBI TaXKe C TIOMOIIBIO TPeTogaBaTess

Kpumepuu OUYEHKU mecmoes

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHITUN

OnucaHue KpuTepueB

OTINYHO, BEICOKUM

Copep:xaHue IpaBUIBHBIX OTBETOB B TecTe He MeHee 90%

Xopouo, MPOJABUHYTHIN

Copep:xaHue IpaBUIBHBIX OTBETOB B TecTe He MeHee 75%

Y 10BIETBOPUTENBHO,
[IOPOrOBBIN

Copep:xaHue IpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopureinsHo,
KOMIIETEHIIUS HE OCBOCHA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpumepuu OYEHKU YCNMHO20 onpoca

Onenka, ypoBeHb
JIOCTHKEHUS
KOMITETEHIIUIA

Onucanue KpUTEpHUEB

3a4TeHo, BEICOKHUI

CryneHT 1eMOHCTPUPYET YBEPEHHOE 3HAHHE MaTeprana, YeTKO BbIpaxaeT
CBOIO TO4YY 3pEHUS 10 pacCMaTpHUBAEMOMY BOTIPOCY, MIPUBOJS COOTBETCT-
BYIOILIME TPUMEPHI

3auTeHo, MPOABUHYTHIHN

CTyIeHT AEeMOHCTPUPYET YBEPEHHOE 3HaHHE MaTepualla, HO JOIyCKaeT
OTJIENbHBIE ITOTPEIIHOCTH B OTBETE

3a4TeHO, TOPOTOBBIi

CTyneHT AeMOHCTPUPYET CyIIECTBEHHBIE MPOOEIbI B 3HAHUSAX MaTepHara,
JIOTTYCKaeT OMIMOKU B OTBETAX

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT JAEeMOHCTpUpPYET HE3HaHHWe MaTrepuaja, JOIyCKaeT TpyObie
omKOKU B OTBETaX

Kpumepuu oyenxu pewrenus 3adau

OrneHka, ypoBeHb
JOCTYDKCHUS
KOMIIETEHITHI

Onucanne KpUTepUeB

3auTeHo, BEICOKHI

CTy,Z[CHT YBEPCHHO 3HACT METOAUKY U aJITOPUTM PCUHICHHUA 3a4a4u, HC J10-
ImyCcKacT OIIMOOK IIpHu €€ BBIIIOJIHCHUU.

3auTeHo, IPOABUHYTHII

CTyaeHT B 11eJIOM 3HAaeT METOAUKY U aJrOpUTM pELICHUs 3aJadyu, He JO-
ITyCKaeT TPyOBIX OMIMOOK MPH €€ BHITOTHCHHH.

3a4TeHO, TOPOTOBBIMA

CTyneHT B [EJIOM 3HAeT METOAMKY M aJTOPHTM PEIICHHS 3aJadH, IOITyC-
KaeT OIMMOOK TPH €€ BHITIOJHEHNUH, HO CTIIOCOOCH MCIPABUTh MX TPH ITI0-
MOIIIY MPEMOAaBaTENs.
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He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyleHT He 3HaeT METOJIUKY W alTOPUTM PEUICHHS 3aladyd, JOIMyCKaeT
rpyOBIe OMMOKH TIPH €¢ BBITIOJHEHWH, HE CIIOCOOCH HMCIPABHUTh WX IPH
TTOMOIIIH MTPETIOIaBaATEII.

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CrtpykTypa, coiepkanue u opopmieHne pedepata HE COOTBETCTBYIOT
NPEIbSBISICMbIM TPEOOBAHHSAM, aKTYaIbHOCTh TEMbI HE 00OCHOBaHA, OT-
CYTCTBYIOT 4YeTKue (OpMYIHMPOBKH, HCHOJIB30BaHBI MPEHMYIICCTBEHHO
YCTapeBIINE UCTOYHUKYM WH(GOPMAIUK, UMCIOTCSI B OOJIBIIIOM KOJIMYECTBE
opdorpadudeckne, CHHTAKCHYECKUE U CTHIIUCTHYECKUE OIITHOKU

Kpumepuu oyenxu pegpepamos

Onenka, ypoBeHb
JIOCTHKEHHUS
KOMITETCHIIHI

Onucanue KpUTeEpUEB

3a4TeHo, BEICOKHUI

Crtpykrypa, cogepxanne U opopmieHre pedepara MOTHOCTHIO COOTBET-
CTBYIOT IIPCAbABIACMBIM TpC6OBaHI/ISIM, obOocHoOBaHa AKTYaJIbHOCTb TEMEI,
JaHbl YCTKHUC (I)OpMy.]'H/IpOBKI/I, HCIIOJIb30BaHbl AKTYaJIbHBIC HCTOYHUKU
nH(POPMAITUH, OTCYTCTBYIOT opdorpadrudeckie, CHHTAKCHYECKUE U CTH-
JTUCTHYECKUE OIITHOKH

3a4TeHO, IPOABUHYTHIN

CrpykTypa, conepxkanue u ohopmieHue pedepara MOIHOCTHIO COOTBET-
CTBYIOT IPEIBSBISIEMBIM TPeOOBaHHUAM, 000CHOBAHA aKTYaJIbHOCTh TEMBI,
JaHbl YeTKHue (OPMYIHMPOBKH, HCIIOJIB30BaHBl AKTyaJbHBIE HCTOYHHKU
WHQOPMAIIUK, UMEIOTCA OTIENbHBIE OpdorpaduuecKue, CHHTaAKCUIeCKHE
Y CTUIIMCTHYECKHE OLIHOKH

3auTeHo, TOPOTOBBIi

CrpykTypa, comepkanue u opopmieHue pedepata B LEIOM COOTBETCT-
BYIOT INPEIbSIBISIEMBIM TPeOOBaHUSIM, 00OCHOBaHA aKTYaJbHOCTh TEMBI,
JaHbl YeTKue GOpMYyITUPOBKH, HCIIOIB30BaHbI KaK aKTyalbHBIE, TaK U yC-
TapeBLINE UCTOYHUKK MH(POPMALIMHU, UIMEIOTCS OTAEIbHbIE opdorpaduue-
CKUE, CHHTAaKCUYECKUE U CTUIIMCTHYECKHE OLIMOKU

He 3aureHo, KOMIIETCHITUS
HE OCBOEHA

Crpykrypa, comepxanue u opopmieHue pedepara HE COOTBETCTBYIOT
HpEIbSIBISIEMBIM TPEOOBAHUAM, aKTyaJbHOCTh TEMbI HE 00OCHOBaHa, OT-
CYTCTBYIOT 4YeTKHE (OPMYJIMPOBKH, HCIIOJb30BAHBI MPEHMYIIECTBEHHO
ycTapeBIIre UCTOYHUKHN UH(POPMAIK, UMEIOTCS B OOJIBIIOM KOJIHYECTBE
opdorpadudeckne, CAHTAKCUYECKHE U CTHJIUCTHUYSCKUE OIIMOKU

5.3. MaTepuaJibl 1J151 OLEHKH I0CTHKEHUsI KOMIIeTeH i

5.3.1. Ouenounvie mamepuanvl RPOMEIHCYMOYHOU AMmMeCmanyuu

5.3.1.1. Bonpocs! K 3K3aMeHY
He mpenycMoTpenst

5.3.1.2. 3aga4u K IK3aMeHY
He mpenycmoTpens!

5.3.1.3. Bonipocsl K 3a4eTy ¢ OLEHKOH

Ne Conep:xanue Komme- NAK
TeHIHs

1 | CoBpemeHHBIE TOCTHKEHUS MUKPOOHOW OMOTEXHOJIOTUN U BHE- OIK-1 N1 onk-1
JIPEHUE NX B MPAKTUKY CEIBCKOr0 X035MCTBA. N20mxk-1

2 | 3HaueHHue MUKPOOUOIIOTUH IS CEBCKOTO XO3SHUCTBA U MPAKTH-
YECKOM JAeSTETbHOCTH arpOHOMA.

3 | Poip MUKpoOpraHu3MOB B MPUPOJIE U CEITBCKOX035HCTBEHHOM OIK-1 N1 onk-1
MIPONU3BOJICTBE. W120mxk-1
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4 OrnucaTenbHbIN MepUo] pa3BUTH MEKPOOHOIOTHH. PaboThI W 1onk-1
OIlK-1
A.BaH JleBenryka, M.M. TepexoBcKoro. N120mx-1

3) DU3MOTOTHYECKHI NTEPUOJT Pa3BUTUSI MUKpOOHoIoruu. OTKpbI- OITK-1 N1omnk1
tust JL.ITacrepa. N 20mnk1

6 Pa3Butne Mukpobuonoruueckoil Hayku B Poccun. 3Hauenue pa- N1 omk-1
oot JI.W. Banosckoro, 1.M1.MeunnkoBa, H.®. I"'amaien. OIIK-1 N120mk-1

7 OcoOeHHOCTH CTpOeHUs MUIIeNus, pasMHOxkeHue, puzuonoruue- | OIIK-1 | U I1omk-1
CKHE 0COOCHHOCTHU MUIICIUATLHBIX TPUOOB, UX 3HAYECHUU B MIPU- W20mx-1
pOAE U HAPOJHOM XO35MCTBE.

8 Bakrepun, mopdonorunueckue Gpopmel, ABmKeHHE, ciopoodpaszo- | OIIK-1 | U1omk-1
BAHUE, PA3MHOKECHUE. W20mxk-1

9 AxTuHOMHIIETEL. MOpdOoIOTHYecKrue 0COOCHHOCTH, Pa3MHOMKE- OIIK-1 | Udlonk-1
HUE, 3HAYEHUE B IPUPOJIC U HAPOJHOM XO3SIICTBE. W20mxk-1

10 | Poct u pa3MHOKEHHE TPOKapHOT, (a3bl pocta u pasputus 6akre- | OIIK-1 | U1omk-1
puii Ha muTaTenbHoi cpexe. [IpencraButh rpaduk. N120mK-1

11 | Opranu3Msl HEKJIETOUHOM CTPYKTYpHI (BUpycHhl, daru). Ctpoenue, OIIK-1 | U I1omk-1
ocHOBHBIE cBoMicTBa. Ponb pabor JI.M. MiBanoBckoro. W20rmx-1

12 | Opranusaius TeHETUYECKOTO armapara y MUKpOOPTaHU3MOB. OIIK-1 | Udlonk-1
deHoTUnuYecKass K3MEHYUBOCTH MUKPOOPTaHU3MOB. N120mK-1

13 | I'eneruueckue pekoOMOMHALINY OAKTEPUIA. OIIK-1 | UMlomk-1

N120nxk1

14 | Metogsl cenekuuu MUKpoOoB. TlomydeHune neHHbIX HOpM MUK- OIIK-1 | Udlonk-1
POOPraHU3MOB ISl CENBCKOr0 X035 CTBA. W20mx-1

15 | BausHue kucnopoza Ha xKu3HeAesTeapHocTh Mukpo0OoB. Knaceu- | OIIK-1 | U 1omk-1
¢duKanys MUKpOOPTaHU3MOB IO OTHOIIEHHUIO K KUCIOPOTY. NU120mK-1

16 | Cum6mo3, metabmo3. CyniHOCTh ATUX OTHOIIEeHUH. [Ipumepsl OIIK-1 | UTlomk-1
ATUX B3aMMOOTHOIIIEHUN CPEeTd MUKPOOPTaHU3MOB U MEKy MHUK- N20mk-1
pobamu ¥ pacTEHUSIMH.

17 | Xumuueckuil cocTaB KIETOK MUKPOOPTaHU3MOB. MeXaHH3MBbI OIIK-1 | U1onk-1
MOCTYIJICHUS] TUTATENbHBIX BEIIECTB B MUKPOOHYIO KIIETKY. N120mk-1

18 | Knmaccudukanus MHKpOOPTraHM3MOB IO CIOCO0AM IMUTAHMS. OIIK-1 | UTlomk-1
CymHocTs aBTOTpoHOTO U rerepoTpodHoro nuranus. Campo- W120mk-1
(bUTHI U TAPA3UTHI.

19 | ®oroaBroTpodsl 1 xemoaBToTpodsl. OcHoBHBIe mpeactaBute- | OIIK-1 | M1onk-1
mu. Ux mopdonorudeckne u Gu3noI0rHueckue 0COOEHHOCTH. N20mk-1

20 | Ponp epMeHTOB B KHU3HENEATETHHOCTH MUKPOOHON KIIETKH. OIIK-1 | UTlomk-1
Knaccudukanust pepmerToB. Dk30-u s3HA0PepMeHTHI. Hcmonb30- N120mnk-1
BaHUE MUKPOOHBIX ()EPMEHTOB B HAPOJIHOM XO3HCTBE.

21 | CriocoOBbI MOTYYeHUST SHEPTUH JIJIS )KH3HEIeATETbHOCTH MUKPO- OIIK-1 | U1onk-1
OopraHu3MoB. A3poOHOe, aHAPPOOHOE TBIXaHUE, HETIOTHOE OKHC- N120mnk-1
JICHHE OPraHUYeCKHX BEIIECTB, OpOKEHHUE.

22 | CnmptoBoe Opokenue. Bozoyaurenn. Ix mopdomnoruueckue u OIIK-1 | UTlomk-1
dusmomornueckne ocooeHHoct. [uHamuka mporecca. 3Haue- N120mnk-1
HUE.

23 | Monouno-kucnoe Opoxxenne. XumusM. Mopdomnoruaeckue u pu- | OIK-1 | U 1omk1
3MOJIOTUYECKHE OCOOCHHOCTH BO3OYIUTEICH. N20mk-1

24 | Macnano-kucioe 6poxenue. XapaktepHble oco0eHHOCTH U cBo-| OIIK-1 | U 1omk-1
cTBa Bo30yauTeneil. Xumu3m mporiecca. 3HaueHUe. N20mnk-1

25 | [lextuHOBOE OpOkeHME. XapaKTepUCTHKA BO30yauTene. Xu- OIIK-1 | UTlomk-1
MH3M Tpoliecca. 3Ha4eHre B epBUUHOM 00paboTKe JTyOOBOJIOK- U120mx-1
HUCTBIX PACTECHUM.
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MBI COXPAaHCHHUA T'YMYyCa

26 | Mukpoopranu3msl, pazpymarmue kiaerdarky, Turaud. Ocoden- | OIIK-1 | U 1opk-1
HOCTH TIpoIiecca B a3pOOHBIX M aHAdPOOHBIX YCIIOBHSX. Xapak- N20mk-1
TEepUCTHUKA BO30OyaUTENCH.

27 | AmmonunbUKaIs OCIKOBBIX BEIIECTB U MOUYECBUHBL. MUKPOOD- OIIK-1 | UTlomk-1
raHu3Mbl. XapakTeprucTuka Bo3oyaureneid. XumusM. Metozsl N20mk-1
peTyIupoBaHMs IIPOIIecca B IIOYBE U IIPH XpaHCHUN HABO3a N 130mk-1

28 | Ilpouecc nutpudukamuu. Mopdosoruueckue u GU3noIoruye- OIIK-1 | U1omk-1
cKkue ocoOeHHOCTH Bo30yauTeneil. Jlunamuka nponecca. Pons pa- N 20mk-1
6ot C.H.BuHorpajckoro. 3HauyeHue HUTpUGPUKAIMK B TIOYBE.

29 | IIpomnecc nenurpudukanuu. Xumu3M. Bo3oyaurenu. 3HaueHue OIIK-1 | U1onk-1
ATOTO Mpolecca B 00eIHEHUH MOYBbI a30TOM, METObI PETYIHPO- N20nxk-1
BaHUS arpOTEXHUYCCKUMH IMPUEMaMHU.

30 | buonoruueckas uxcanus MonekyspHoro azora. Mcropust uzy- | OIIK-1 | U 1okt
YEHHUS ITOTO BOIPOCa. N20mnk-1

31 | Anpobubie cBOOOIHOXUBYIIHE a30ThuKcupyomue Mukpoopra- | OIIK-1 | M1onk.1
HU3MBI. X Guonornueckre 0cOOEHHOCTH. 3HAUCHUE U MpaKTUYe- N20mk-1
CKO€ MCIOJIL30BaHHE. W30mk-1

32 | Ana’poOHbIe a30ThuKCUpyrOIUe MUKpoopranu3mel (Ha npume- | OIIK-1 | U 1okt
pe Clostridium pasteurianum). Mopdonorudeckue u (HU3HOI0- N20mk-1
TUYECKHE CBOMCTBA. BiusHue Mo4YBeHHBIX ()AaKTOPOB HA UX KH3- N 30mk-1
HEJIeSATENLHOCTb.

33 | Kuy6enbkoBbie Oaktepuu. Cymuocth cumobuosza. Cremuduu- | OIIK-1 | U 1okt
HOCTb, BHPYJCHTHOCTb, aKTHBHOCTH (3()()EeKTUBHOCTH), KOHKY- N120mx-1
peHTocnocoOHOCTh. LUK pa3BuTHs.

34 | Mobumuzanus umMmoounuzanus azota. Meronsl perymupoBanus | OIIK-1 | MJ1onk.1

TpaHcGopMaIiK a30THBIX COSTUHEHH B IOYBE. N]120mx-1
N/ Bonk-1

35 | Yuactue mukpoopranuzMoB B kpyroopore cepbl. Ilpomeccer | OIIK-1 | U 1okt
MHUHEPAIU3ALNN OPraHUYECKUX COCIUHEHUN Cepbl. XapaKTepu- WN120mk-1
CTHKa BO30YAUTENEH, YCIOBUS, ONPEACISIONINE X Pa3BUTHE.

36 | IIpeBpamenue Mukpooprann3mMamu opranndeckux coequaennii | OIIK-1 | T 1omk-1
dochopa. Ponb MUKPOOPraHU3MOB B IEPEBOIE HENOCTYIHBIX N20mnxk-1
coenquHeHul Qocdopa B 1oCTyHHbBIE AJIsl paCTEHUMN. 3HaUeHHE
ATHX MPOIECCOB ISl 3eMJICTIEINS.

37 | BuonpenaparTbl, MOBBIMIAIOIIUE IIOAOPOIUE MTOYB U YIYUIIAOIINE OIIK-1 | U1onk-1
POCT U pa3BUTHUE PACTCHUM. U20mx-1

N)Bonk-1

38 | Poxp MEUKpOOpPraHU3MOB B TOYBOOOPA30BAaHNUH U IIIOAOPOANU. MHUK- OIK-1 | Ulonk-1

POOHBIE IEHO3bI PAa3JIMYHBIX THIIOB ITOYB. W120mk-1
N Bonk-1

39 | BinsHHe MUHEpAJBHBIX M OPraHUYECKUX yIO0OpeHH Ha TOYBEHHYIO OIIK-1 | Ud1onk-1

MHUKpPOQIIOpY. U20mx-1
N)Bonk-1

40 | IlpumeHeHue OaKTEpHANILHBIX YAOOPEHUH KaK CIIOCO0 aKTUBU3AIIUH OIK-1 | Ulonk-1
MOJIE€3HON MTOYBEHHOM MHKpoq)HOpBI " MMOBBIIICHUA MMPOAYKTHBHOCTH I/I,Z[Q'OHK—l
pacTeHui. N1Bomk-1

41 | Ponb mOYBEHHBIX MUKPOOPIaHU3MOB B 00pa30BaHUU U Pa3pyLICHUH OIIK-1 | U1onk-1
neperxos (rymyca). @akTopsl cpefibl, CIOCOOCTBYIOIINE MPOLIECCaM W120mk-1
HaKOIICHUS TYMyca B IMMOYBaX Pa3HBIX KIMMAaTHIeCKUX 30H. [Ipolire- U Bomk-1
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42 | BiusHue ceBoOOOPOTOB U MOHOKYJIBTYP Ha MUKPOOPTaHU3MBI TIOYBHI. OIIK-1 | Ud1onk-1
ITouBOyTOMITEHHE — CIIEACTBHE HAPYIIECHNS (YHKIIMOHUPOBAHMS MHK- N120mx-1
POOHBIX IIEHO30B MTOYBHI. WT30mk1

43 | MukpoOHbIe 3eMiey100pHUTENLHBIE MPENapaThl (HUTPAruH, PU30TOP- OIIK-1 | Ud1onk-1
¢uH, a3oTobakTepuH, pochopodakrepun, npenapatr AMB). [Tomyue- N20mk-1
HUE, IPUMEHEHHE, JCICTBUE HA PACTEHUE, BIMSHUE HA ypoxKail. U Bomk1

44 | Ponb MUKPOOPTaHU3MOB TIPH MOJTYYCHUHU U UCIIOJIL30BAHUN HABO34, OIIK-1 | Ud1onk-1
(OKHIKOTO HABO3a», KOMIIOCTOB, CHIEPATOB, COJIOMEI B CEILCKOM XO- N120mKk-1
3SMCTBE. N1B0mk-1

45 | YcrpoticTBo Mukpockomna. [IpurorosieHue npenapatoB MEKpOOpra- OIIK-1 | U1onk-1
Hu3MOB. Okpacka Oaktepuii mo ['pamy. U120mk-1

N 3omk-1
5.3.1.4. Bonpocsl K 3a4eTy
He npenycMoTpens!
5.3.1.5. [lepeuens TeM KypcOBBIX MPOEKTOB (padoT)
He npenycMoTpenst
5.3.1.6. Bonpocel K 3a1MTe KypcoBOro npoexra (padorsi)
He npenycMoTpens!
5.3.2. Ouenounvie mamepuanvt meKkyuye2o KOHmMpoOia
5.3.2.1. Bonpochbl TECTOB
Komme-
Ne Conep:xanue — HIAK
1 [Twun 3aganmii: 3aKpbBITHIT OIIK-1 W1 omk-1
[IPU UCIIOJIb30OBAHUU UMMEPCHUOHHOM CUCTEMBI- WJ120mk-1
MUKPOCKOITA PA3PEIHTAIOIIAA CTIIOCOBHOCTh:
1. moBhIIIacTCS;
2. IOHWKAETCS;
3. HEU3MEHsEeTCS

2 (Tum 3agaHMii: 3aKPBITHIH OIIK-1 W1 omk-1
MEX]]Y HUMMEPCHUOHHBIM OBBEKTUBOM MHUKPO- WU20mk-1
CKOIIA U ITPEITAPATOM HAXOOUTCA:
1.Bo31yX;
2.B0OJA;
3.KeIpOBOE MACJIO

3 [Tun 3aganmii: 3aKpbITHIi OIlK-1 W1 omk1
YTOBLI OITPEJAEJIMTH OBIIEE YBEJIMYEHUWUE MUKPO- W20mk-1
CKOITA, HEOBXONMO:
1.COXXHUTH YBETMUEHUE OKYJISIpa U YBEIHMYCHHE O0BEKTHBA;

2. yMHOXUTH YBEIHUEHHUE OKYJIsIpa HA yBETUYCHHE OO BEKTHBA,;
3. pa3aenuTh yBeNIUYeHNEe 0ObEKTHBA HAa YBEIUUEHUE OKYIISIPOB

4 Twun 3agaHuii: 3aKPbITHII OIIK-1 | Ulomk
JUIS TIPUTOTOBJIEHU A TTPETTAPATOB XXUBbBIX BAKTE- N120mic1
AAUCIIOJIB3YETCS:

1.mMeTo GUKCUPOBAHHBIX OKPAIICHHBIX MPETapaToB;
2.METOJ] pa3/IaBJICHHOMN KaIlIH;
3.meron 1o I'pammy
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5

Tun 3agannii: 3aKpPbITHIN
HAUWBOJIEE YHETKOE M30BPAKEHUME OBBLEKTA B CBE-
TOBOM MHUKPOCKOIIE OBECIIEYMT PA3PEIIAIOIIAS
CIIOCOBHOCTHB:
1. 0,44 mxwm;
2. 0,2 MKM;
3. 1,0 MM

OIIK-1

U o
I/II[ZOHK—l

Tun 3agannii: 3aKpbITHIN
EJIMHULIA UBMEPEHI S PASMEPOB BAKTEPUAJILHOM
KJIETKU:

1. Hanomerp;

2. MUKPOMETD;

3. MIJLZTUMETP

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

Tun 3aganmii: 3aKpbITHIN
BAKTEPUM OTHOCATCA K:

1. sykapuoram;

2. MpOKapHTaMm,

3. param

OIIK-1

I/II[ 1 OIIK-1
I/I»Z[ZO]'IK-l

Tun 3aganuii: 3aKpbITHIA
MHUKPOCKOITMYECKUE I'PUBHI:
1. sykapuorTsI;

2. IPOKApUOTHI
3. aKTUHOMHUIITHI

OIIK-1

U lonk1
I/I»Z[ZO]'IK-l

Tun 3agannii: 3aKpbITHIA
AKTUHOMMUMIETHI.

1. mpoKapHOTHI;

2. paru

3. DYKapHOThI

OIIK-1

HI[ 1 OIIK-1
N 20nx1

10

Tun 3a5aHnii: 3aKpbITHII

OHOCITIOPBI OBPA3YIOT FAKTEPUU:
1.HuTUATHIE,

2. TAJIOYKOBHTHBIC

3. mapoBUJIHBIE

OIIK-1

Wl onk1
N 20nx1

11

Tun 3aganuii: 3aKpbITHIN

B [10JIOBOM ITPOLIECCE BAKTEPUI YYACTBVIOT:
1. xryTuku;

2. INIIH;

3. ME30COMBI

OIlK-1

Nl onk1
N 20nx1

12

Tun 3aganmii: 3aKpPbITHIN

BAKTEPUU INEPEABUTI'AIOTCS C ITOMOIIBIO:
1. nykneouna;

2. )KTYTHKOB;

3.

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1

13

Tun 3aganmii: 3aKpbITHIN

OYHKIMS CITOP BAKTEPUU:

1. pazmHOXKeHHME;

2. IepeHeceHue HeOIaronpUsITHBIX YCIOBUI
3. MeTa0OoJIH3M

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl

14

Tun 3aganmii: 3aKpbITHIN

OHJIOCIIOPHI BAKTEPUU TTOTUBATIOT T1PU:
1. macrepuzanuu;

2. aBTOKJIABUPOBAHUU;

3. HarpeBanuu a0 50°C

OIIK-1

U ok
I/I/:[zomcl
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15

Tun 3agannii: 3aKpPbITHIN
OHEPTUIO MHKPOOPTAHU3MbBI TIOJIYUAIOT B PE-
3VJIBTATE IMTPOLIECCOB:
1. xaTabonm3Ma;
2. buocuHTE3a
3. hoTocuHTE32

OIIK-1

HI[ 1 OIIK-1
I/II[ZOHK—I

16

Tun 3aganuii: 3aKpbITHIN
BHEKJIETOYHOE IIEPEBAPUBAHUE VY BAKTEPUI
[IPOUCXOIUT IO AEUCTBUEM:
1. sHO0EepMEHTOB;
2. 3k30(hepMEeHTOB
3. MUT'MEHTOB

OIIK-1

W lonk1
I/II[Q'OHK—I

17

Tun 3aganuii: 3aKpbITHIN
XEMOCHHTE3 Y MUKPOOPI"AHMU3MOBOTKPBIT:
1. JI.1.1iBaHOBCKMM;
2. C.H.BuHorpaackum;
3. JL.ITactepom

OIIK-1

W lonk1
N 20mk-1

18

Tun 3aJaHuii: 3aKpPbITHIA
ABTOTPO®HBIE MUKPOOPI'AHU3MbBI HCIIOJIB3YIOT
YI'JIEPOJ:
1. Opranuyeckux COeIMHECHHUI;
2. CO,
3. 00a oTBeTa BEpPHBI

OIIK-1

U lonk1
N 20nx1

19

Tun 3aganuii: 3aKpbITHIN
MUKPOOPI"AHU3MBI-CAITIPOTPO®BI UCITOJIB3YIOT OP-
[ AHUYECKUWH YTJIEPO/:

1. )KMBBIX OPraHU3MOB;

2. OTMEPIINX OPTaHU3MOB;

3. MEPTBBIX U KUBBIX OPTraHU3MOB;

OIIK-1

U lonk1
I/I»Z[ZO]'IK-l

20

Tun 3aganuii: 3aKpbITHIN
BO3BYJIUTEJIb CITMPTOBOI'O BPOXEHMA OTHOCUTCA
K POJIY:
1. Clostridium;
2. Actinomyces;
3. Saccharomyces

OIlK-1

Nl onk1
N 20nx1

21

Tun 3aganmii: 3aKpbITHIN
BPOXEHUE (CKU3Hb BE3 KNUCJIOPOIA) Y MUKPOOPT A-
HU3MOB OTKPBITO:
1. A.JlaBya3ne;
2. JL.ITactepom;
3. U.1.MeuHUKOBEIM

OIIK-1

Wl onk1
N 20nx1

22

Tun 3aganuii: 3aKpbITHIN
IMEKAPCKUE JIPOXXXKU PASMHOXAITCSI:
1. nenenuem;
2. HIOYKOBAHUEM,
3. KIIOHHPOBaHHEM

OIlK-1

N ok
I/I/:[zomcl

23

JAPOXOK NCTIOJIB3YVIOT B KAYUECTBE UCTOYHUKA
VTJIEPOJIA:

1. nurnug,

2. UeIII0N03Y;

3. caxapo3y

OIIK-1

W onk-1
N20mx-1
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Tun 3agannii: 3aKpPbITHIN
JPOXOKU 10 OTHOIIEHHWIO K KUCJIOPO/LY:
1. a’po0sr;
2. aHa’pOOHI;
3. bakynpTaTHBHBIC aHA3POOBI

OIIK-1

U o
I/II[ZOHK—l

25

Tun 3aganuii: 3aKpbITHIN
BAKTEPUU POJIA Clostridium:
1. 06pa3yroT copsI;

2. He 00pa3yIoT CHOPHI;
3. 00pa3yroT JOYEPHHUE KICTKH

OIIK-1

W lonk1
I/II[Q'OHK—I

26

Tun 3agannii: 3aKpbITHIN
Clostridium UMEIOT ®OPMYV:
1. mapoBuaHYIO;

2. MMaJ0OYKOBUTHYIO;
3. U3BUTYIO

OIIK-1

I/II[ 1 OIIK-1
N 20mk-1

27

Tun 3aJaHuii: 3aKpPbITHIA
MOJIOYHOKUCIIBIE BAKTEPUUN CBPAXNBAIOT:
1. kneryarky;
2. IaKTO3Y;
3. Kpaxmai

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

28

Tun 3aganuii: 3aKpbITHIA
B AHASPOBHBIX YCJIOBUAX LEJIJIFOJIO3Y PA3JIATA-
IOT:
|. Cytophage;
2. Clostridium;
3. Sorangium

OIIK-1

U lonk1
I/I»Z[ZO]'IK-l

29

Tun 3aganuii: 3aKpbITHIN
B ASPOBHBIX YCJIOBUAX LEJIJIFOJI03Y PA3JIATAIOT:
|. Cytophage;
2. Clostridium;
3. Sacoharomyces

OIlK-1

Nl onk1
N 20nx1

30

Tun 3aganmii: 3aKpbITHIN
AMMOHUNOUIINPYIOIIUE BAKTEPUUN:
1.Bacillus mycoides;
2.Azotobacter chroococcum;
3.Lactobacillus

OIIK-1

Ul onk1
N 20nx1

31

Tun 3aganmii: 3aKpbITHIN
[MPOAYKTbBI AMMOHUDUKAILIMMA BEJIKOBBIX BE-
IIECTB B ASPOBHLIX YCJIOBUIX:
1. cepoBosopo;
2. aMMHaK;
3. MOJIOYHASKHCIIOTA

OIIK-1

Wl onk1
N 20nx1

32

Tun 3aganmii: 3aKpbITHIN
IMPOAYKT AMMOHHU®UKAIIMN BEJIKOBbBIX BEILIECTBB
AHABPOBHBIX YCIIOBUAX:
1. rmuepuH;
2. KaJIaBEPHH;
3. cynbdatel

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl

33

Tun 3aganmii: 3aKpbITHIN
MMPOAYKT AMMOHU®UKAIIMM MOYEBHWHBI:
1. unnoi;
2. aMMHaK;
3. CKaToi

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1
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34

Tun 3agannii: 3aKpPbITHIN
I[MPOUECC AMMOHU®UKALINU:
1. okucnenue aMMuaKka A0 HUTPUTOB,
2. MUHEpaJIH3aLus a30TCOACPKALIMX OPTraHUIECKUX COeTHE-
HUI 10 MUHEPAJIBHOTO a30Ta
3. OKHCIICHHE aMMHaKa JI0 CyIb(haToB

OIIK-1

HI[ 1 OIlK-1
I/II[Q'OHK—I

35

Tun 3aganuii: 3aKpbITHIN
OTPULIATEJIBHOE  3HAYEHUE JEHUTPUOUKALIMN B
ITOYBE:

1. agcopOums mpoyKTOB HUTPU(PUKAIIMKI ITOYBEHHBIMU KOJLIO-

HIaMMU;

2. IOJKHUCJICHHE TTOYBHI,

3. IepexoJ1 HUTPATOB B MOJICKYJISIPHBIN a30T

OIIK-1

U lonk1
N 20mk-1

36

Tun 3aganuii: 3aKpbITHIN
DA3ZA HUTPUOUKALIU:
1. oxuciieHHe a30TUCTOH KUCIIOTHI,
2. acCCUMUWJISIUS aTMOC(HEPHOTO a30Ta;
3. OKHCJICHHE aMMHaKa B a30TUCTYIO KHCIIOTY

OIIK-1

U lonk1
N20nx1

37

Tun 3agannii: 3aKpPbITHIN

Il DASA HUTPUDUKALINU:

1. okucneHue aMMuaka B a30TUCTYIO KUCIIOTY;
2. OKUCJICHUE a30THCTOMN KUCIIOTHI B a30THYIO;
3. acCUMHIJIAIIMS aTMOC(EPHOT0 a30Ta

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

38

Tun 3agannii: 3aKpbITHIN

[MTOJIOX)KUTEJIBHOE 3HAYEHUWE HUTPUDOUKAIINN B
I[TOYBE:

1.mepeBo TPYAHOOCTYITHBIX COeIMHEeHNI Pocdopa B JOCTYII-
HBIE PaCTeHUSM (HOPMBI;

2.3aKpeIICHNE a30TCOACPKALIUX COCUHEHUN B ITOYBE
3.ynerydrBaHue aMMHUakKa B atMochepy

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

39

Tun 3aganuii: 3aKpbITHIN

NCTOYHUK YTJIEPOJIA, UCITIOJIb3YEMbBIA HUTPU®U-
KATOPAMU:

1. rroko3a;

2. yIIIEKHUCIBIN Ta3;

3. LeJUTI0JI03a

OIlK-1

Ul onk1
N 20nk1

40

Tun 3aganmii: 3aKpbITHIN

BbIXO/]I SHEPT U ITPM HUTPATHOM JABIXAHUMU:
1. 6onbie, yem npu OPOKEHUH;

2. MeHbIIIEe, YeM MU OpOKeHUH;

3. KaK MpH JbIXaHUU

OIIK-1

Wl onk1
N 20nk1

41

Tun 3aganuii: 3aKpbITHIN

BAKTEPUS—/IEMCTBVIOILEE HAYAJIO B BAKTEPU-
AJIBHOM ITPEITAPATE «HUTPAITUH»«PU30TOPOUHY):
1. a3orobakrep;

2. KITyOCHBKOBBIE OaKTepuH;

3. KIIOCTPUINYM

OIIK-1

N ok
I/I/:[zomcl

42

Tun 3aganmii: 3aKpbITHIN

ACCOILMATHUBHBIE BAKTEPUU HAXOJATCA:
1. Ha TOBEPXHOCTHU KOPHSI paCTCHUS;

2. B KIIyOeHbKaXx;

3. B IIOYBE

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1




Crpanuna2lns32

43

Tun 3agannii: 3aKpbITHIN
BAKTEPUAJIBHBIN ITPETTAPAT, JIENCTBYIOIIUN D®-
®EKTHUBHO B 3AHIMIIEHHOM I'PYHTE:
1.puzotopduH;
2. HUTParuH,
3. a30TO0AKTEpUH

OIIK-1

U o
N 20nx-1

44

Tun 3aganmii: 3aKpbITHIN
I'PYTIIIMPOBKA MHUKPOOPI"AHN3MOB, NCITIOJIb3YHO-
IAS T'YMYCOBBIE COEJVMHEHUA:
1. 3uMoreHHasI;
2. aBTOXTOHHAS
3. omuroTrpodHas

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

45

Tun 3aganuii: 3aKpbITHIN
30HA KOPHS$ PACTEHUM, I'JIE PA3SBUBAIOTC I MUK-
POOPI"AHU3MBI:
1. pusocdepa;
2. dpumtochepa
3. pu3oIuIana

OIIK-1

Ul onk1
I/II[Q'OHK—I

46

Tun 3agannii: 3aKpbITHIA
B ITPOLHECCE CO3PEBAHUA CNJIOCA YUACTBVYIOT:
1. Azotobacter chzoococcum:;
2. Bactobacillus hulgaricus;
3. Pseudomonas fluozescens;

OIIK-1

U lonk1
N 20mx1

47

Tun 3agannii: 3aKpbITHIN
B TPAHCOOPMALMU I'YMYCA YUACTBVYIOT:
1. ctapunokokk;
2. HOKap/Ius,
3. KUIIIeYHas MaJovKa

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

48

Tun 3aganuii: 3aKpbITHIN

OIITUYECKA YACTb CBETOBOI'O MUKPOCKOITA
BKJIIOUAET BCE, KP O M E:

1. okynsapa

2. 00bEKTHBA

3. TyOyca

OIlK-1

Nl onk1
N 20nx1

49

Tun 3aganuii: 3aKpbITHIN

MEXAHUYECKASA YACTh CBETOBOI'O MUKPOCKOIIA:
1. xoHIEHCOPOM

2. TyOycoM

3. 3epKaJIoM

OIlK-1

Nl onk1
N 20nx1

50

Tun 3aganmii: 3aKpbITHIN

PA3PEIIAIOILIAA CTIOCOBHOCTBb CBETOBOI'O MUKPO-
CKOIIA — OTO:

1. cmocoOHOCTH 1aBaTh pa3iebHOE U300PAKEHNUE IBYX OJIM3KO
PACTIOI0KEHHBIX TOYEK

2. BO3MOKHOCTbH HAaOIF0IaTh ABIKEHNE 00BEKTA

3. BO3MOXKHOCTB OIPENIENIATh Pa3Mepbl 00bEKTa

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl

51

Tun 3aganmii: 3aKpbITHIN

JTOCTOMHCTBO UMMEPCHOHHOM CUCTEMbBI 3AKJTIO-
YJAIOTCAI B:

1. yBenuyeHnn pa3pernaroiieii ctocoOHOCTH CBETOBOTO MUKPO-
CKoITa

2. IOJTY4EeHUH 00bEMHOT0 N300paKEHHS

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl
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3. OoJIbIIIEM YBETMYCHUH OOHEKTHBA

52

Tun 3agannii: 3aKpbITHIN

10 ®OPME MUKPOOPI"AHU3MBI ITOAPA3AEJISAIOTCS HA:
1. Garuyuibl, 6GaKTEPHUH

2. aJI0YKH, KOKKU, MHUKOILIA3MbI

3. KOKKH, ITAJIOYKH, U3BUTHIE

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

53

Tun 3aganuii: 3aKpbITHIN

K U3BUTHIM BAKTEPUAM OTHOCATCA:
1. GauIIbl

2. KIOCTPUANHU

3. CIUPOXETHI

OIIK-1

U lonk1
N 20mk-1

54

Tun 3agannii: 3aKpbITHIN

K ITAJJOUKOBUJHBIM BAKTEPUAM OTHOCATCA:
1. TeTpakokku

2. CTPENTOKOKKH

3. KIOCTpUANU

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

55

Tun 3agannii: 3aKpbITHIN

[TOCJIEJOBATEJIbHOCTH UCIIOJIb3OBAHUA PEAKTU-
BOB I1P11 OKPACKE 110 METOlY TPAMA:

1. pykcun, cupt, pactBop JIrorosns, reHIan-BUOJIET, BOJIA

2. TeHIIMaH-BUOJIET, CIIUPT, pacTBop Jlrorons, ¢pykcuH, Boaa

3. reHImaH-BUoNIeT, pactBop Jlroross, cnupt, Boaa, GyKCHH, BoJa

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

56

Tun 3aganmii: 3aKpbITHIN

[TPY1 UMMEPCHUOHHOM MUKPOCKOITUY UCIIOJIB3YIOT:
1. o6bexTuB x40, BOTHYTOE 3€pKallo, CIYIIEHHBIH KOHIEHCOD

2. 00bexTuB x90, TUIOCKOE 3epKaio, KOHACHCOp Ha YPOBHE TIPe/-
METHOTO CTOJIUKA

3. 00BEKTHUB X8, BOTHYTOE 3€pKaJI0, CITYIIEHHBIN KOHJACHCOP

OIIK-1

HI[ 1 OIIK-1
N 20nx1

57

Tun 3aganuii: 3aKpbITHIN

OBS3ATEJIBHBIE CTPYKTVYPHI BAKTEPMAJIBHOM KJIETKU
(BEPHO BCE, K P O M E):

1. puGocombl

2. IATOIIa3Ma

3. KIYTUKH

OIlK-1

Nl onk1
N 20nx1

58

Tun 3a5aHuii: 3aKpbITHII

OKPACKA I10 METOLY TPAMA OBYCJIOBJIEHA:
1. oM

2. KIIETOYHOH CTCHKOM

3. Me30coMaMH

OIIK-1

Wl onk1
N 201k-1

59

Tun 3aganuii: 3aKpbITHIN
KJIETOYHOU CTEHKU HE UMEIOT:
1. MMKOIIIIa3MBEI

2. pPUKKETCUHU

3. OaIlMLIBL

OIIK-1

N ok
N 20nx-1

60

Tun 3aganmii: 3aKpPbITHIN

KATICYJIA BAKTEPUIA:

1. BHEXpOMOCOMHBIN T€HETUYECKUI IIEMEHT
2. paxTOp BUPYICHTHOCTH

3. o0ylazaeT cBOMCTBAMHU DK30TOKCHUHA

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl
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61

Tun 3agannii: 3aKpPbITHIN

1O PACIIOJIOXXEHUIO XKXI'YTUKOB PA3JIMYAIOT BAKTE-
PUN (BEPHO BCE, K P O ME):

1. amdurpuxu

2. IepeTpuxu

3. OABUKHBIC

OIIK-1

HI[ 1 OIlK-1
I/II[ZOHK—I

62

Tun 3agannii: 3aKpbITHIN

PE3SMCTEHTHOCTHD CITIOP OBYCJIOBJIEHA (BEPHO BCE, K
P OME):

1. HagU4YKEM BOABI B CBSI3AHHOM COCTOSHUN

2. TEX0EeBBIMH KHUCIIOTaMH

3. MHOTOCJIOMHOI 000JI04KO

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

63

Tun 3agannii: 3aKpbITHIN

JJ151 TIPOKAPUOT XAPAKTEPHO BCE, KPOME:
1. nuddhepeHunpoBaHHOTO SIpa

2. IICITUAOITINKAHAa B COCTAaBEC KﬂGTO‘IHOfI CTCHKHA

3. pubocom 70S

OIIK-1

I/II[ 1 OIIK-1
I/I»Z[ZO]'IK-l

64

Tun 3aganmii: 3aKpbITHIN

HACJIEJJCTBEHHAS MTHOOPMALIA BAKTEPUU KPOME
HYKJIIEOUIA JIOKAJIM30OBAHA B:

1. KIIETOYHOM CTEHKE

2. IUIa3MUAIaX

3. MUTOXOHIPUSIX

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

65

Tun 3agannii: 3aKpbITHIN

KPACUTEJIb, OKPAILIMBAIOLLI MUKPOOPI' AHM3MBI B
KPACHBIN LIBET, HA3SBIBAETCS

1. METHJIEHOBBIM CHHUM

2. pykcuHOM

3. TEHIIMAaHBHUOJIETOM

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

66

Tun 3aganuii: 3aKpbITHIN

BHEKJIETOYHOM ®OPMOI1 BUPYCA HA3BIBAETCS
1. kacun

2. mpodar

3. BUPUOH

4. sIeMEeHTapHOE TEJIbIIE

OIlK-1

Nl onk1
N 20nx1

67

Tun 3aganuii: 3aKpbITHIN
BAKTEPUODAT'U — OTO
1. BUpycCHI yenoBeka
2. BUPYCHI pacTEeHHIA
3. BUpychl OakTepuii

OIlK-1

Nl onk1
N 20nx1

68

Tun 3aganmii: 3aKpbITHIN

CITOPOOBPA3YIOIUIUE BAKTEPUN, PABMEP CIIOPEI KO-
TOPBIX ITPEBBIIHAET JMAMETP KJIETKU, HA3BIBAIOTCSI
1. canmiaMu

2. KIIOCTPUIHSIMH

3. capuHaMHu

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1

69

Tun 3agannii: 3aKpbITHIH

B COCTAB LIUTOITJTABMATUYECKOI MEMEPAHBI BXO-
JIAT

1.6e1Ku 1 AUTOONIHUCAXAPHIBI

2. 6enku 1 hochomumuab!

3. OCJIKU M TEUXO0EBbIE KUCIOTHI

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1
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70 [Tun 3amaHuii: 3aKPbITHII OIIK-1 | UIlomk1
PUBOCOMBI ITPOKAPUOT UMEIKOT KOHCTAHTY CEIU- U20mk-1
MEHTALIN
1.70S
2.50S
3.30S

71 (Twn 3agaHuii: 3aKPBITHIH OIIK-1 | Udlomks
1O METOZY 'PAMA 'PAMOTPULATEJIbHBIE BAKTEPUU WU 20mk-1
OKPAIIIMBAKTCS B
1. po3oBbIii LIBET
7. MaJIMHOBBII I[BET
3. hroIeTOBBII 1IBET

72 [Tun 3agaHuii: 3aKPbITHIi OIIK-1 | Udlomks
OCHOBHBIM COKPATUTEJIbHBIM BEJIKOM BAKTEPUM WU20mk-1
SABJISAETCS
1. akTuH
2. MHO3UH
3. bnaremmH

73 [Tun 3agaHuii: OTKPBITHII OIIK-1 | UIlomnk1
MuKpoOBI, HyKTAIOIIHeCs B KUCIOPOJIE TS )KU3HU, OJTYYHIH Ha3BaHHUE U120mk1

74 Twun 3axaHMi: OTKPBITHIH OIIK-1 | Ulomks
OxuciieHre aMMHaKa IO a30THCTOH, 3aT€M a30THOM KHCIJIOTHI, OCYIECTB- W120mk-1
nsieMoe MUKPOOPTraHU3MaMH, Ha3bIBACTCS — ...

75 [Tun 3axaHMii: OTKPBITHIN OIIK-1 | Udlomks
[ToyBeHHBIE MUKPOOPTAaHU3MbI, CIIOCOOHBIC ACCHMHITUPOBATH OpPraHuYe- NU20mk1
CKHE COCTMHEHUS U3 PACTBOPOB C HU3KOHM KOHIICHTpAIMeH — ...

76 [Tum 3axaHuii: OTKPBITHINH OIK-1 | UIlomnk1
OCHOBHbBIE KOHEUHBIE MPOYKTHI TIPU a3pOOHOM pacraje Oenka —. ... NU20mk1

77 [Tun 3axaHuii: OTKPBITHI OIIK-1 | Udlonka
K cBOOOAHOXHMBYIIIMM MUKPOOPTraHU3MaM-I1a30Tpo(aM OTHOCITCS — ... W120mk-1

78 [Tun 3axaHuii: OTKPBITHII OIIK-1 | Udlonka
AnnapaT, B KOTOPOM MPOU3BOJAT CTEPHUIN3ALMIO ITApPOM I10J JaBICHHUEM NI20mk1

5.3.2.2. Bonpochl 1JIs1 yCTHOTO Onpoca

Ne Conep:xkanue Komme- NIAK

TeHI U

1 MukpoOrosorus, ee 00bEKTHI, MECTO M POJIb HayKu B cucteme ouono-|  OITK-1 W1 ong1
TUYECKHUX, CEIIbCKOXO35CTBEHHBIX HAYK, IPUPOJIE, IPOU3BOJICTBE, N20mk-1
ObITY

2 ITouBennas mukpooOuosorus. 3uaueHue pador B.B./Joky4aesa, OIIK-1 N1 omx1
I1.A Kocteraesa, B.1.Bepranckoro, M.betiepunka, N20mk-1
C.H.Bunorpanackoro, B.JI.Omensuckoro, H.H. Xynskosa,
H.A KpacunsaukoBa, E.H.MuimyctrHa B CTAHOBIEHHWU U pa3BUTUHU
MTOYBEHHOM MHUKPOOHOJIOTHH M HKOJOTHH MHKPOOPTaHU3MOB.

3 MukpoOHbIe Tpenaparsl /st 3aIIUThl i CTUMYJISIHU pocta pactennit|  OIIK-1 W1 onk1
AHTHOMOTHKH KaK CPeJCTBO OOPHOBI ¢ (PUTOMATONCHHBIMH MUKPOOP- W120mk-1
raHu3MaMH.
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4 IIpencraBuTenu HapcTBa rpuOOB KIIACCOB 3UTOMMIIETHI, ACKOMHUIIETHI, OIIK-1 W1 omk-1
0a3uAMOMUIICTHI, TEHTEPOMUIIETHI. MN20mx-1

5 OCHOBHBIE TPYIIIIBI TIPOKAPHOT: OakTepuu, pukkercuu, mukorutasmer, | OITK-1 W1 omx1
AKTHHOMMIIETHI, CHHE-3€JIeHbIe BOJOPOCIH (1naHnobakTepun). Mx W120mk-1
MOP(OJTOTHIECKHE 0COOEHHOCTH. MEeTOIbI MCCIICIOBAHYIS.

6 | [ouBeHHBIE MUKPOOPTaHU3MBI, METOIBI OIPEICIICHUS HX COCTABA. OIIK-1 W1 omx1

N 20mk-1

7 DOHTOMONATOreHHbIE MpenapaThl (MUKPOOHbIe necTuluas! wiu ououd-|  OITK-1 N1omk-1
CEKTHUIIH/IbI) OAKTEPHATLHOTO TPOUCXOXKICHHS IIPOTHB HACEKOMBIX- U 20mc1
BPEUTENICH JICCOB U CEIbCKOXO3SMCTBEHHBIX KYIIBTYP.

8 | Xumuueckuii cCOCTaB KIETOK MUKPOOPTaHU3MOB. Ero mocTosHCTBO 1 OIIK-1 | UO1omka
3aBUCHMOCTb OT YCJIOBHii Cpe/ibl. BHOKOMITOHEHTHI KIIETOK, U3 (HH3HO- N120mk-1
JIOTUYECKast POJIb.

9 Poib (epMEHTOB B XKHM3HENEATEIIEHOCTH MUKPOOPTaHU3MOB. DK30- U OIIK-1 | Udlonks
sHI0GEPMEHTHI B KJIeTKe. Vcronp30BaHre MUKPOOHBIX ()epMEHTOB B W20nk-1
HapOJIHOM XO03HCTBE.

10 | ®dusnueckue, XUMHUYECKUE U OHOIOTHYECKHE (DAKTOPBI CPEIIBI, OTIPE- OIIK-1 | UOlonka
JEIAIOIINE PAa3BUTHE MUKPOOHBIX [[EHO30B MTOYBBI. AHTPOIIOTEHHOE N20mk-1
BO3/ICHCTBHE HA MIOYBCHHBIC OMOIIE30HO30B.

11 | HapcrBo Vira — neknerounsie cymectsa. Ocnosbl ux knaccuukamun.,  OITK-1 W1 onk1
OcHoBaTeIn BUPYCOJIOTHH. N20mk-1

12 | Axtunomunetsl. Mopdonorudeckne 0COOCHHOCTH, pa3MHOXKE- OIIK-1 | U1omka
HUE, 3HAYEHUE B IPUPOJIC U HAPOJTHOM XO3SIICTBE. N120mk-1

13 | Iuranue MUKPOOPraHU3MOB, MEXAaHU3MbI M THITBI TUTaHUs. Mcxo- OIIK-1 | UO1omka
HBIC M KOHCYHBIC ITPOJYKTHI IPH Pa3HBIX TUIIAX ITMTAHMUS. NI20mk1

14 | lpumenenne GakTepHABHBIX YIOOPEHHUH KaK CII0c00 aKTHBH3AIMI OIIK-1 | UO1omka
TMOJIC3HOM IMOYBEHHOW MUKPO(IIOPHI M TOBBIIICHHUS TPOTYKTUBHOCTH NI20mk1
pacTeHui.

15 | Cymocts aBroTpOdHOro 1 rereporpodHOro nuTaHus. buocuures OIlK-1 W1 o1
YTJICBOJIOB, JTUITHJIOB, HYKJIEUHOBBIX KUCIIOT, ()ePMEHTOB, aHTHOUOTH- NI20mk1
KOB, TOKCHHOB, BATAMHHOB, POCTOBBIX BEIIECTB.

16 | Poab OYBEHHBIX MUKPOOPraHU3MOB B 00pa3oBanuu u pazpymennn | OITK-1 W1 omk
neperHos (rymyca). @akTopsl Cpelbl, CIIOCOOCTBYIOIINE MPOIIeccaM N20mxk-1
HAKOIUICHHUS I'YMyCa B MOYBAX PA3HbIX KIMMATHIECCKUX 30H.

17 | JIym Ilacrep — OCHOBOIOJIOKHHK MHUKPOOHOJIOruy, opranusarop mko- | OITK-1 W onk1
JIbI MEKPOOHOJIOTOB; €0 OTKPBITHSIL. MN20mx.1

18 | Hcrounuku yriieposa, a30Ta i APYTUX IEMEHTOB U1l MUKPOOpIa- OIIK-1 W1 o1
Hu3MoB. Kartabommsm (3HEproaromniye mpoIecchl) U OMOCHHTE3 UITH WU20mnk-1
KOHCTPYKTHUBHBIH METa00JIN3M (SHEPTOMOTPEOIISFOIIHE ITPOTIECCHI ).
11X 3HayeHue U B3aUMOCBSI3b.

19 | Xumusanus semieenvs (BHECEHHE MUHEPAIBHBIX YI0OPEHUIA, Tec- OIIK-1 W1 omx1
THUIM/IOB) — MIPUYMHA CABUIOB JUHAMHUKH MUKPOOHOIOIMYECKHUX MTPO- N120mk-1
IIECCOB B ITOYBE.

20 | ®oroarToTpOodsl, XeMoaBTOTPOGBL. JIuToTpodsl 1 opranorpodsr. OT- |  OTIK-1 U lonk1
kpbiTie xeMocunTesa C.H.Bunorpanckum. OCHOBHBIE PEICTABUTEIN M2 0mk-1
Ka)KIOU TPYIIIBL.

21 | Bausuue pasHbIX coco60B 00paboTKH MouBkl Ha Mukpooronoruye- | OITK-1 W1 omx1
CKHE MPOIECCHI, POUCXOIAIINE B HEH, CTENIeHh MUHEPAIHU3AIIUH Op- U120mx-1
TaHWYECKHUX BEIICCTR.

22 | PusocdepHble U MOYBEHHBIE MUKPOOPTaHU3MbI KaK CTUMYJISTOPbI OIIK-1 W1 onk1
pocCTa pacTeHUH, NPOAYLUPYIOLINE PA3IUYHbIC BUTAMUHBI, POCTOBBIE N20nk11

BeIlleCTBa: THOOCPEILTHHEI, ayKCUHBI, KWHUHBL. Pr3ocdepHbie u moy-
BEHHBIE MUKPOOPTAaHU3MBI KAK HHTHOUTOPBI POCTa PACTEHUM, TIPOJTY-
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mUpyomye GUTOTOKCHUHEIL.

23 | OcHOBHBIE HAIPABIEHUS Pa3BUTHs MUKpoOuoaoruu Ha cospemennoMm | OIIK-1 W1 omx1
3Tare CeIbCKOX035MCTBEHHOTO MPOU3BOJICTRA. N20mk-1
24 | Mopdoornorus Gakrepuii. [IoBepXHOCTHBIE CTPYKTYpHI: Karcyia, Bop- | OIIK-1 W1 omx1
CHHKU (ITHJIH), )KTYTHKH, KJICTOYHAsI CTEHKa, 0COOCHHOCTH €€ CTPYK- W120mk-1
TYpPbI y TPaMIIOJIOKUTEIbHBIX, TPAMOTPHLIATEIEHBIX OAKTePHIA, apXe-
OaxTepuii. MIx cocTtas, opranm3anus U GyHKIHH

25 | Cxoxctso u pasnuuue OpoKeHus, adpoOHOro apixanus, anaspoonoro |  OIIK-1 W1 omx.1
JbIXaHHs. AHaPPOOHOE JBIXaHUE C MCIIOJIb30BAaHHEM KHUCIIOPOa HUT- W120mk-1
paToB U CyIb(aToB.

26 | XWMHYECKHI COCTAaB KJIETOK MUKPOOPTaHU3MOB. MeXaHU3MBbI OIIK-1 W1 omx.1

MOCTYIUICHUSI TUTATEILHBIX BEIIECTB MUKPOOHYIO KIIETKY. W120mk-1

27 | Ydactue MUKpPOOPraHH3MOB B KPYrOBOpOTe yriepoaa. buocunres OIIK-1 N1 omx1
MHUKpPOOpPTraHU3MaMHU YTIIEPOACOACPKAIMX OPraHMYeCKUX BEUICCTB U N20m1
pa3NoXKeHue UX B Ipolieccax AbIxaHus, Opoxenns. O0pazoBaHue
SHEPrHHU B ATHUX Hpoleccax.

28 ®doroaBToTpodBl ¥ XeM0aBTOTPOGBI. OCHOBHBIE MPEIACTABUTE- OIIK-1 W onk1
mu. Ux mopdonorudeckne u QU3nOIOrnyeckue 0COOEHHOCTH. N20mx-1
3unauenue. Ponbpabor C.H.BuHorpaackoro B M3y4ye€HUHM 3TUX
MHUKPOOOB.

29 | BuyTpeHHHE CTPYKTYpBI IPOKAPHOT: LUTOIIa3MaTHYeckas memOpana,|  OITK-1 W ork1
[UTOIUIA3Ma, HYKJICOU I, TTa3MUJIbl, PHOOCOMBI, SHIOCTIOPHI | Ap. Mx U20mic1
COCTaB, OpraHu3ays U QyHKIHH

30 | Poct u pasMHOKEHHE TIPOKApUOT U dyKaproT. Hasnauenue crop npo- | OINIK-1 W1 o1
KapuoT M 3yKapHoT. PenpoaykTuBHOE (TIOJIOBBIMH M OECMITOJIOBBIM H W20k 1
CIIOpaMM), BEreTaTUBHOE Pa3MHOXEHHE MHUKPOOOB.

31 | MomnouHnokuciioe opoxxenue. Bo3Oynurenu nporiecca. Mx mopdoiio- OIIK-1 W 1onk1
ruveckue u QU3N0oNornyeckue 0COOCHHOCTH. XUMU3M, JMHAMUKA, yC- U20mx1
JIOBHSI, OJIarONPHUATCTBYIOIINE TSUSHUIO MPoliecca. S3HaYCHHe.

32 | Penponykuust BupycoB. Cramuu agcopoimu, npoaukHoBenust, permm-|  OIMTK-1 W1 o1
KaIliy BUPUOHOB M OMOCHHTE3 Oelika, cOOpKa 1 BBIXO/I. W20mk-1

33 | MacnsaHokucioe 1 aneroHo0yTuiioBoe Opoxkenus. Mopdonoruueckue| OITK-1 U1 onk1
U (pusnonornueckre 0COOCHHOCTH BO30yAUTENeH. XUMHU3M IpoIiecca, UM 20mic1
yCIIOBHS, OJIaroNpHATCTBYIONINE TEUYSHHUIO TTPoIecca. 3HaYeHHe.

34 | T'enernka Mukpoopranusmos. Haciencrsennocts u penorunmueckas,| OITK-1 W1 omx1
TeHOTHUINYECKast U3MEHYMBOCTD. [lomydeHne eHHbIX GopM MUKpPOOp- N120mk-1
TaHU3MOB JUISl CEIBCKOTO X03HCTBA U IIPOMBIIIIICHHOCTH.

35 | MukpoopraHu3Mbl, pa3pyIiarolye KJIeTJyaTky B a9pOOHbIX U aHa- OIIK-1 W1 omx1
3pOOHBIX YCIIOBUAX. XapaKTepHUCTHUKA BO3OYIUTEINEH,, YCIOBHS IPO- WJ120mk-1
[IECCOB M 3HAUCHHUE UX B IPUPOJIE, CEITLCKOM XO3SIHCTBE.

36 | IpespaineHre MUKPOOPTraHU3MAMK COEMHEHNUH a30Ta. AMMOHU(H- OIIK-1 W1 omx1
Kalus a30TCOACPKANUX OPraHMIECKUX CoeqUHeHUN. Bo30yaurenn N20mk-1
npolrecca, UCXOAHbIC, KOHEUHBIE TPOITYKTHI, YCIOBUS, OJ1arOnpHsTCT-

BYIOIINE WA HHTHOUPYIOLHE aMMOHH(DUKAIIKIO.

37 | IlpeBpaienue MUKpOOpraHu3MaMu coeJuHeHui azora. Hurpuduka- OIIK-1 W11 onk-1

ums, 1 1 2 ¢a3el mporiecca, ycaoBHs, 6JIaronpHUATCTBYIOIINE TEUEHHIO. U 20mk1

IlonoxxureabHbIE U OTpHULATCIIbHBIC CTOPOHBI HI/ITpI/I(bI/IKaL[I/II/I. 3Haue-
HUC HI/ITpI/I(l)I/IKaL[I/II/I B IOYBC U IIPHU XpAaHCHHWH HaBO34.
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38 | KiuyGenbkoBble OakTepuu, UX cBoifcTBa: cmeuuduyHocts, Bupy-| OIIK-1 U1 onk1
JIEHTHOCTh, AaKTHUBHOCTh, KOHKYPEHTHOCIOCOOHOCTh. llomydenue U201
TeHHO-UH)KEHEPHBIMH METO/aMU HOBBIX CYNEep3(QPEKTHBHBIX a30T-
¢bukcupyrommx Oakrepuil. BiusHue BHEmHHX (QaKTOpOB cpelbl Ha
pa3BUTHE U KU3IHEACATEITHHOCTh PU300UH.

39 | DnuduTHEIE MUKPOOPraHU3MbI TOBEPXHOCTH JIHCTheB (pumtochepsl),| OIIK-1 W1 omx1
ceMsH (Tuctochepsl), 30HBI KOpHS (pru3ochephl, pU30ILIaHbI) pacTe- WU20mk-1
HUI{; X POJIb B )KU3HENEATEILHOCTH PACTEHUH Kak canpo(uToB U aH-

TaroHUCTOB.

40 | Mukopwusalys pacTeHHH, IEIeCO00Pa3HOCTh €€ UCIIONIL30BAHUS IIPH OIIK-1 W1 omx.1

OMOJIOTHYECKOI PEeKyIbTUBAIINH HAPYIIIEHHBIX 3€Meb. W120mk-1
5.3.2.3. 3aga4u 1719 NPOBePKH YMEHUI M HABBIKOB
Komme-

Ne Conep:xanue TeHmus NAK

1. | JIns w3ydeHUs: MHUKPOOPTaHU3MOB COTpyAHHK Jabopatopuu ro- | OIIK-1 | MI20mka
TOBUT mpenapaT «DukcupoBaHHBI Ma3ok». Kakum o0pazom N30nk1
ocymiecTBisiercss (pukcanusi npemnapara? Kak mnpoBepuTh mpa-

BHJILHOCTB (DUKCaIuy mpenapara?

2. | Jng u3ydeHus npernapara MUKpoopraHu3mMoB Obuty purotosie- | OINK-1 U20mk-1
HbI nipenapathl «Pa3naBienHas kams» U «OUKCUPOBAaHHBIA Ma- N30mk.1
30Kk». ECTh 71 pasHuIlia B HACTPOMKE MUKPOCKOIIA IPU U3YyYECHUHU
sTuX mnpenaparoB? Kak crenuamucT HaCTpawBaeT MHKPOCKOI
JUIS1 U3YYEHHS] 3TUX [TpenapaTroB?

3. [ToscunTaTh YUCIIO JKUBBIX KJIETOK APOXOKEH npu okpamuBanun Metr- | OITK-1 NI20mk1
JIEHOBOM CHHBIO, €CJIM TEMHOOKPALIEHHBIX KJIETOK — 68, BCEro B moje N30mk-1
3pennst Mukpockona — 90. Hackonbko jkn3HeCocoOHa JaHHAs KyJlb-

Typa JPOXKKeH?

4, [Moncunrare uncneHHOCTs akTiHOMHUIIETOB Ha KAA mpu mocese 0,05 | OIIK-1 N20mx-1
M1 3-To pa3BefeHus mouBbl (1 T BO3AYITHOCYXOM ITOYBHI), €CITU B IISTH NIBomi1
yamkax Iletpu BeIpocio, cooTBeTcTBeHHO 25, 12, 16,38 1 9 xononuit
AKTUHOMMIIETOB.

5. | Ilpu nocee Ha MITA nouBeHHo# cycnien3un 3-ro pazseaenus soipociio| OITK-1 | UA2onxa
88 KOE; mocite macTepu3anny JaHHOM CyCIieH3uH B yamkax IleTpu Ha- W30k
cuntanu 24 KOE. [loacuntaTh NponeHT 0auispHeIX GopM OakTepuii
JITAHHOW MOYBBHI.

6. | Jlus cTepuim3aiuy mpenaparoB, CoAepKaIux (BUTAMHHBI, TOP- OIIK-1 | W 20nk-1
MOHBI, aHTUOMOTHKH ) KAKHE€ METO/IbI PEKOMEHAYIOTCS U KaK OHU U3 omic1
OCYIIECTBIISIOTCS?

7. | Ilpu canutapHO-0aKTEpHONIOTNYECKOM HccienoBaHun mnousbl Obuto | OITK-1 W20mk-1
BEISBJIIGHO TIPUCYTCTBUE TepMOouiIbHBIX Oakrepuil. Kakoil BBIBOA N Bomc1
MOYKHO CJIeNIaTh O CAaHHTapHOM OJIArONONyYHH JaHHOTO OOBEKTa OK-
pyKarotien cpempr?

8. | IMoxcuuTaTh KOJIU-UHAEKC BOJBI IIPU U3BECTHOM KOJIHM-TUTPE: OIlK-1 U20mnk1
a)l; 6)15;8)100 M130mk-1

9. | Ilpu u3y4eHHUH KOIHMYECTBEHHOTO COCTaBa MUKPOOPTaHIU3MOB OIlK-1 N20mx-1
MOYBBI KAKMMHU METOAAMU JOJKEH BOCITOIb30BATHCS CIIEIIUATTUCT N30mnk-1
crenuaitu3upoBaHHoN abopaTtopun?

10. | Ilpu Mukpockonuu Ma3Ka B I0JI€ 3pCHUS BUIHBI MEJIKUE LIAPOBU/IHbIE OIlK-1 N20nk-1
MUKPOOPTaHU3MBI, PACTIOI0KEHHbBIE IENOYKAMH Pa3IIMYHOMN JUTHHBI. U Bomic1

1. Ha3Batb Mopgosorudeckyro (GopMy 3THX MUKPOOPraHH3MOB.
2. OOBSCHATDH TAKOE PACIIOIOKEHNE MUKPOOPTAaHI3MOB.
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METAJUTUYCCKUEC HHCTPYMEHTDI, IMTATCIIbHBIC CPEEI.

mKady.

Ha xadenpe MUKpOoOHOIOTHY HCIOPTUIICS aBTOKJIAB. JlabopaHT pentw
BOCITIOJTb30BATHCS CYXO0XKapOBBIM ITKa(OM ¥ MPOCTEPHITH30BATH Clie-
IyIOIIre TIPeAMETHI: CTeKIITHHbBIE Yarku [leTpu, pe3snHoBbIe TPOOKH,

1. Ha3Batp mpeamMeTsl, KOTOPhIE MOKHO CTEPHIN30BATh B CyX0KapOBOM

OIIK-1

He npenycMoTpensl

5.3.2.4. Ilepeuyenb Tem peepaToB, KOHTPOJIBHBIX, PacCYeTHO-TPpaguYecKuX pador

5.3.2.5. Bonpochl 1J1si KOHTPOJIbHOM (pacueTHO-rpaduyeckoii) padoTsl

He npenycMoTpenst

5.3.2.6. Ilepeyenb mpakTH4YeCKHX 3aJaHUH N0 MaTepuAaJIaM JadloOPATOPHBIX padoT

Ne Conep:xanue Kowme- HAK
TeHLHUA

1. | Hapucyiite ocHOBHBIE (hOpMBI MUKPOOOB LIaPCTBA MPOKAPUOT, U2 0mK-1,
pa3HbIC BApUAHTHI PACIIOIOKCHHSI CIIOpP Y OaKTEpHid, CTpOSHUE N3 0mk-1
BUpYCOB (OakTepuodaros).

2. | CTyaeHT moxy4us 3aJjaHie MPUTOTOBUTHh Ma30K U3 KYJIb- U2 0nk-1,
TYpbl MUKPOOPTaHU3Ma, OKPACUTh €T0 MPOCTHIM METOJIOM U U3 0mK-1
MPOMUKPOCKOITUPOBAT.

3. | CTyneHT noiay4u 3alaHue U3y4duTh MOpGhOoIIoTHIO OaKkTepuil B U2 onk-1,
OKpAIICHHBIX Ma3KaX, UCIOIb3ysl UMMEPCUOHHYIO CUCTEMY U3 0mK-1
CBETOBOT'O0 MUKPOCKOIIA. OITK-1

4. | [IpuroroBiaeHue Ma3Ka U3 YUCTOU KyJIbTYpbl aKTHHOMHIICTOB W2 omk-1,
1 OKpacka ero no meroay I'pama. Mukpockonus v 3apucoBKa. W13 omk1

5. | CocraBneHue cxeMbl 0aKTEPHOIOTHYECKOTO UCCIICOBAHUS U U2 0mK-1,
BBIITOJIHEHHE IIEPBOTO dTalla BRIACICHUS YUCTHIX KYJIbTYP N30mk-1
a’pOOHBIX OaKTEepHil.

6. | Y3 mmeromerocs pa3BeneHus mo4Bsl 1:10 mpuroToBUTH 6 1O- N2 onk-1,
CJIEIOBATENbHBIX ACCATUYHBIX Pa3BEACHUN Ha IUCTUIUIMPO- U3 ok
BaHHOU BoJie. Onpe/IeTuTh CTENEHN Pa3BEICHMUSI.

7. N3yunTh BHEIIHUI BUJI KOJIOHUM aKTUHOMMIETOB HA IUIOTHOM U2 0mK-1,
MUATATENTLHOM cpefe Ha vaike [letpu. OTMETUTD LIBET KOJIO- N3 0mk-1
HUM, BBIJICJICHHE IUTMEHTA B CPey, HAJTUUYHE XapaKTepHOTO
3araxa.

8. | IlpuroToBUTH (PUKCHPOBAHHBIE IPENAPAThl APOIKEN U OKpa- M2 o11k-1,
CUTh UX Kpackoi o Mypomuey. [IpomukpockonupoBaTs ¢ 3 onk-1
MMMEPCHOHHBIM 00bEKTUBOM, OTMETHUTH IIBET 3€PEH BOIIOTH-

Ha ¥ IIATOIIa3MBEI.

9. | PaccMoTpeTs mOCTOSTHHBIE TIpeNiapaThl MUKPOOPTaHHU3MOB N2 onk-1,
pasnmunoi Gpopmel (Streptococcus, Bacillus), monb3ysacs 00b- M3 0mx1
extuBoM MI-90. 3apucoBars.

10. | IIpuroToBUTH MPHKU3HEHHBIH MpemapaT MUKPOQIOpEI pacco- OIK-1 | U2 ok,
Jla KBaIlIEHOW KamyCThl, paCCMOTPETh MpeJICTaBUTENEH poJia N3 0mx-1
Leuconostoc. 3apucoBaTs.

11. | O3HaKOMHUTHCS C XapaKTEPHBIMU OCOOEHHOCTSIMH CTPOCHUS OIIK-1 | 112 o5ix-1,
MHUIIEIHS ¥ OPraHOB criopoHomienus rpudos Aspergillus, 30k

Penicillium, Mucor, Fusarium, Trichoderma.
[TpoMHKPOCKOTTNPOBATH KOJOHUH TPHOOB HETTOCPEICTBEHHO B
varka [lerpu npu manom yBenudenuu (o0bektuB x8, x20).

I/II[ZOHK—l
HI[3 OIIK-1
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3apucoBaTh OO BU]I.

12. | IIpUroToBUTH U PACCMOTPETH C UMMEPCUOHHOM CHCTEMOM OIIK-1 | 112 opk-1,
MPYKU3HEHHBIN Mpenapar U3 HAKOMUTEIbHOU KYJIbTYPhI H30mx-1
Azotobacter.

13. | IIpuroToBUTH M MPOCMOTPETH MPHMIKU3HEHHBIN ITpenapar Oak- OIIK-1 | 112 opix-1,
Tepuii U3 KIrybeHbka 6000BOTO pacTeHHUS. M3 onk-1

C,I[eJ'IaTB 3apPHUCOBKH.

14. | IIpocmaTpuBast IpeAIOKEHHbIE NTpenapartsel, caenaTts 3apucos- | OIIK-1 | HJ[2opk-,
KM MUKPOOPIaHU3MOB, oOpaliiasi BHUMaHHe Ha popMmy, MOJ- U3 0mk1
BUYKHOCTb, B3aMMHOE PACII0JIOKEHNUE KIIETOK U
Ha COOTHOLIEHHUE Pa3MepPOB OAKTEPHA.

15. | [IpuroToBUTH MPHKU3HEHHBIH MpenapaT KJIETOK OaKTepHid OIIK-1 | 112 051,
poaa Pseudomonas. U3y4unts 0cOOEHHOCTH X MOP(HOIOTHH U U3 omnk-1
TOJIBVOKHOCTb.

5.4. Cucrema OllEeHMBAHUSA JOCTHKEHHSI KOMIIETeHIIUI

5.4.1. Ouenka oocmuodicenus KOMREMeEHYUIL 8 X00€ NPOMEIHCYMOUHOU ammecmayuu

OIIK-1 — CnocofeHn pemaTth THNOBBIE 321a4H MPO(ecCHOHATBbHON /1esiITeIbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3AKOHOB MaTeMATHYEeCKUX U eCTeCTBEHHbIX HAYK C NpUMeHeHneM HHGopMa-
IMOHHO-KOMMYHUKAINMOHHBIX TeXHOJOTHH

HNuaukatopsl foctixenus: komnerennuu OIK-1 Homepa Bonpocos
Bonpocsi k | Bomnpocsl
Kon Copep:xanue 3a4eTy ¢ K 324eTy
OLIEHKOM

3HaTh OCHOBHBIE 3aKOHBI MATEMAaTHUYECKHX, €CTECTBEHO-
VIl HAy4YHBIX W O0IIENnpodeCCHOHANBHBIX NUCIUILIAH, He- 1-45

00XOJUMBIX JUIS PELICHHs THUIOBBIX 3a7ad B 00JIaCTH

arpOHOMUH

VYMeTh UCTIONB30BaTh 3HAHUS OCHOBHEIX 3aKOHOB Mare-
naz2 MAaTUYECKHUX M €CTECTBEHHBIX HAYK JUIS PELICHMS CTaH- 1-45

JIAPTHBIX 33724 IPOPECCHOHAILHON JCSITeIbHOCTH

Pemaer TumnoBrle 3amaun mpodecCHOHANBHON nesTensb- | 32, 34, 37-45
3 HOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB MaTeMaTH-

YCCKUX M €CTECTBCHHBLIX HAYK C NPHUMCHCHUEM I/IH(i)Op-
MAalIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Ui

5.4.2. Ouyenka oocmusicenusn KomnemeHyul 6 X00e MeKyuieco KORmpous

OIIK-1 — Cnioco0eH pemiaTh THNOBBIE 3aa4u MPO(eCcCHOHAIBLHOI 1eATEeJLHOCTH HA OCHOBE 3HAHU
OCHOBHBIX 32KOHOB MATEMATHYECKHX, €CTECTBEHHOHAYYHbIX U 001enpPo(ecCHOHAIbHBIX JUCIHUI-
JINH ¢ MPUMeHeHHeM HH(OPMAIHMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH

HHauKaTOPBI JOCTHKEHUS KOMIETEHIIHH
Homepa BonpocoB u 3a1a4

OIIK-1
MPaKTUIECKUE
3a7a4u IS
BOITPOCKHI 3alaHuA 110
BOIIPOCHI MIPOBEPKU
Kon Coneprxanne YCTHOTO . Marepuagam
TECTOB YMCHUU U
omnpoca 71a00paTOPHBIX
HaBBIKOB
pabot

3HaTh OCHOBHBIC 3aKOHBI Mare-
MaTHYECKHX, €CTECTBCHOHAYY-
HBIX U 001IenpodecCnoHaNBHBIX
JVCIUIUINH, HEOOXOIUMBIX ISt
pelIeHus THIIOBBIX 3a1ad B 00-
JIACTH arpOHOMHHU

Wl 1-78 1-40
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YMeTh UCHONB30BAaTh 3HAHHS
OCHOBHBIX 3aKOHOB MAaTeMaTH-
YECKUX U €CTECTBEHHBIX HAYK
JUTSL PEIlICHUS CTaHAapTHBIX 3a-
Iad  MpoQEeCCHOHATNBLHON  nes-
TEJbHOCTH

1-78 1-40

1-11 1-15

na3 KOMMYHUKALIMOHHBIE  TE€XHOJIO-

HNmeTh HaBBIKM TPUMEHEHHS
MHQOPMAaIIIOHHO-

IMU B PELICHHH THIOBBIX 337124
B 00JIACTH arpOHOMHUH

1-11 1-15

6. YYHEBHO-METOIUYECKOE U HTH®OOPMALMOHHOE OBECIIEYE-

HUME JUCIUIIJIMHbI

6.1. Pekomenayemas qurepaTypa

bubnmorpaduyeckoe onvcanue

Ty uznanus

Emner B. T. MukpoOuomnorust : ydeOHUK ISl CTYJ€HTOB BY30B, 00Y-
Yaromuxcsa 10 HallpaBJICHUAM W CIICHUAJIBHOCTAM arpOHOMHYCCKOI'O
obpaszopanus / B. T. Emues, E. H. Mumyctun .— 7-¢ u3n., ctep. —
M. : [Ipoda, 2008 .— 446c.

VYuebHoe

I'amzaeBa P. C. Mukpo6uonorus : yaedHoe ocodue / P. C. 'am3zae-
Ba, M. B. BaiikoB. — Cankrt-IletepOypr : CII6I'AY, 2023. — 136 c.
— ISBN 978-5-859-83-389-4. — Tekcr : anektpoHHsIii // Jlaub :
ANEKTPOHHO-OMOTNOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/340124

YyeOHoe

Ulykun A.JI. MukpoOuonorus [OP] : mpakTuueckoe pyKoBOJICTBO
TSI BBITIOJTHEHUS JIA0OpaTOPHBIX paboT i CTYyJEHTOB 00yJaro-
muxcst o HarpasieHusM: 35.03.04 Arponomusi, 35.03.05. Cano-
BOJICTBO, 35.03.03 Arpoxumus 1 arporno4BoBesieHue : [ydeOHoe
nocobue] / [A. JI. Jykun, O. b. MapaeBa].— DIeKTpOH. TEKCTO-
Bble aH. (1 ¢aiin : 3377 K6) .— Boponex : Boponexckuii rocy-
TapCTBEHHBIN arpapHbli yHUBepcuTeT, 2023 .— 3arnaBue ¢ Tu-
TYJIBHOTO 2KpaHa.— Pexum moctyna: s aBTOPU30BAHHBIX
nosb3oBaresei .— TexcroBbrit daiin .— Adobe Acrobat Reader
4.0 .— <URL:http://catalog.vsau.ru/elib/books/b169917.pdf>.

MeTtoanueckoe

Bectark BopoHEKCKOro rocy1apcTBEHHOIO arpapHoro yHu-
BEPCUTETA: TEOPETHUECKUI U HAYYHO-TIPAKTUYECKUN KypHAI
/ Boponex: BI'AY.

[Tepnoanueckoe

Muxkpobuosnorust [DP] : sxypHain ob1ieit cenbCKoX03s51iCTBEH-
HOU U MpOMBINITIEHHON MuKpoOuosnoruu / Poccuiickas akase-
MUsl HayK .— DJIEKTPOHHBIN )xypHan .— Mocksa : Hayka.—
3ari. ¢ TUTYJ. 9KpaHa .— DIJIEKTPOH. BEpCHs Mey. myOnKa-
un .— CBoOoaHbBIN nocTyn u3 cetu MaTepHeT .— Tekcro-
BhIit (haiin .— AdobeAcrobatReader4.0.

<URL:https://elibrary.ru/contents.asp?titleid=7899>.

IIepuonnueckoe

6.2. Pecypcel cetn UHTEepHeT

6.2.1 Dnekmponnvie oudnUOmMeunvle cucmemol

Ha3zBanue

Anpec nocryna

OBC «Jlaapy»

http://e.lanbook.com

OBC «Znanium.com

http://znanium.com



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=8819&TERM=%D0%95%D0%BC%D1%86%D0%B5%D0%B2,%20%D0%92.%20%D0%A2.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/340124
http://catalog.vsau.ru/elib/books/b169917.pdf
https://elibrary.ru/contents.asp?titleid=7899
http://e.lanbook.com/
http://znanium.com/
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3 Hayunas snextponnas 6ubnmnoreka ELIBRARY.RU www.elibrary.ru
4 HanmonanbHas snextponHas oubanoreka (HOB) http://H36.pd/
5 CnpaBounas npaBosas cucrema Koncynsrantliroc B HHuTpaceru
6 Crpasounas [IpaBosast Cucrema KoncynbrantlLitoc B Unrpacern
(menoBble OyMaru, CrielHaibHbIil BBITYCK)
7 | DnexkTpoHHBIH nepuoanyeckuii cnpaBoyHUK «Cucrema-I'apanT» B Mutpaceru
8 [MonuremaTnyeckas pedepaTuBHas U HAyKOMETpHYecKas 6a3a B HuTpaceru
JaHHBIX n3naTenbeTBa Elsevier Scopus
9 IOPAUT http://www.biblio-online.ru/
10 IPRbooks http://www.iprbookshop.ru/
11 OnekrponHas bubimoreka BIAY http://library.vsau.ru/
6.2.2. Ilpogheccuonanvuvie 6azvl OGHHBIX U UHGOPMAYUOHHBIE CUCHIEMbL
Ne Ha3Banue Anpec nocryna
1 Enunas mexBenmoMcTBeHHas HH(OpMa- httos://fedstat ru/
IIMOHHO—CTATU-CTHYECKas CHCTEMaA NApS-/TE0sTaL Ut
2 basa nanKEX HOKA3ATEIICH MYHHLH- http:/Amnww.gks.ru/free_doc/new_site/bd_munst/munst.htm
MAJTLHBIX 00pa30BaHMH
3 | ba3a nanapix DAOCTAT http://www.fao.org/faostat/ru/
4 | Tlopran OTKPBITHIX JaHHBIX PD https://data.gov.ru/
5 | INopTan rocyaapCTBEHHBIX YCIyT https://mwww.gosuslugi.ru/
6 Envnas napOpManmonHas cuctemMa B http://zakupki.gov.ru
cepe 3aKyToK
7 9H€K’[‘p"0HHI)II/I cepcuc "[Ipo3payHbrii https://pb.nalog.ru
Ou3Hec
8 |T'AC P® "TIpaBocymaue" https://sudrf.ru/
9 |CnpaBoynas npaBoBas cuctema ['apanar | http://www.consultant.ru/
10 CnpaBouHas nipaBoBasi cuctema KoHcyiib- http://ivo.garant.ru
tauT [ Lmroc
11 Tpodeccnonanmpipie cnpasouHsIe cHeTe- https://Texakcnept.caiit/sistema-kodeks
MbI «Komeke»
12 f;CpeeCTp: [ybmuamas kapacrposas kap- https://pkKk5.rosreestr.ru/
13 PezepaitkKas rocy1ApCTBeHKas crerema https://fgistp.economy.gov.ru/
TEPPUTOPHUATBHOTO TUIAHUPOBAHHUS
14 | CTPOMKoOHCYIbTaHT http://www.stroykonsultant.ru/
15 ArpapHas poccuiickasi HHpOpPMaIMOHHAST hittp:/Avww.aris.ru/
CHCTEeMa.
16 I/IH(i)?pMaLII/IOHHa}I CHCTEeMa TIO CeJTbCKO- http://agris. fao.org/
XO3AMCTBCHHBIM HAYKaM U TEXHOJIOTUAM
6.2.3. Caitmol u ungpopmayuonnvlie nopmanvl
1. | Bce TOCTnl http://vsegost.com/
2. | Poccwuiickoe x03s1cTBO. CebX03TeXHHKA. http://rushoz.ru/selhoztehnika/
3. | ArpOHOMHYECKHI OPTaI-CAMT O CEbCKOM http://agronomiy.ru/
xo3siictBe Poccun
4. | Arponomuueckuii moptan «Arponom. Uado» http://www.agronom.info/
5. | OdpunmansHblii calT MUHHCTEPCTBA PUPOIHBIX http://www.mnr.gov.ru
pecypcoB U SKoJoTuu PO
6. | Opunmansueii caiit MemepanbHON CIYXKOBI IO http://www.control.mnr.gov.ru
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Ha/130py B cdepe Npupoaonoab30BaHuUs

7. | basza maHHBIX A7 cOOpa M MPEACTaBICHUS

http://cnshb.ru/aw/russian

WHPOPMAITUH IO CENTLCKOX03IHCTBCHHBIM
YUPESKICHUSIM U HAYYHBIM YIPEHKICHUM
arpapHoro mpouiIs

8. | Poccuiickuii pernoHaabHBIN KOJIOTHUECKUIN HICHTP.

http://www.rusrec.ru

Marepuanbl Mo U3MEHEHHIO KINMaTa |
9HEeprod3(hHEeKTUBHOCTH

7. MATEPUAJIBHO-TEXHUYECKOE U ITIPOT'PAMMHOE OBECIHEYEHMUE JUC-

IUITJIMHBI

7.1 IomemmeHus 1JIs1 BeJleHUsI 00Pa30BaTEeIbHOIO Mpouecca u 00opy10BaHHe

HanMeHoBaHMe moMelleHUil /51 NMPOBedeHHsI BCeX BHI0B
Y4eOHOil 1esiTeTbHOCTH, PEeTyCMOTPEHHOI Yy4eOHBIM IIa-
HOM, B TOM 4K CJIe MIOMEIIeHHUs IJIsl CAMOCTOSATeIbLHOM pado-
Thl, ¢ YKa3aHUEM NepevHsi 0CHOBHOI0 000py/10BaHMsl, Yuel-
HO-HAIVIS/IHBIX MOCOOMIi M MCIOJIb3yeMOro NMporpaMMHOIo
o0ecneueHus

Anpec (MeCTONOJI0KEHHE) 0~
MellleHHH )i MPOBedeHNs BCeX
BH/I0B y4eOHOI 1eATeJIbHOCTH,
Npe1ycMOTPEHHOH Y4eOHbIM
IJIAHOM (B cily4ae peaju3anuu
o0pa3oBaTe/IbHON NPOrPaMMBbI
B ceTeBOM (hopme T0MOTHU-
TeJbHO YKA3bIBAETCS HAUMEHO-
BaHHe OPraHu3alum, ¢ KOTOPOi
3aKJII0Y€eH J0r0BOP)

VY4ueOHas aymuTopus AJis NPOBECHUS YUIeOHBIX 3aHSATHH: KOMILIEKT
yueOHOW MeOenu, JIEMOHCTPAIMOHHOE O0Opy/0oBaHHE, Yyd4eOHO-
HaTJISHBIE TTOCOOWS M JTabopaTOpHOE 000PYAOBaHHE: MUKPOCKOIIBI,
NpeIMETHBIE U TOKPOBHBIE CTEKJIA, MpenapaTsl JUIMTEIBHOTO IOJIb-
30BaHMUs1, PUKCHUPOBAHHBIE MPEMAapaThl, CTEKISHHBIE MMATOYKH, TUIAH-
HIeTsl, repOapuu (cucTeMaTH4ecKuid, MOpP(OIOTHUECKH, FKOJIOTHYe-
CKUIl), paCTUTENbHBII M TAaOIMYHBIA MaTepHaj, IpenapupoBaIbHbIE
UTJIbI, TMHIIETHI, [IBETHBIC KapaHJAIlld, THHEHKH, (PUITbMBI, KOMITBIO-
TEpHBIC MPE3EHTAINH, ONpeAeTuTeNnr pacteHuid. Mcmonszyemoe mpo-
rpammHoe obecnieuenne: MS Windows, Office MS Windows,
Google Chrome/Mozilla Firefox / Internet Explorer.

VYueOHass ayauTopHsi Uil TPOBEACHUS YYEOHBIX 3aHSTHIL:
KOMIUIEKT y4yeOHOW MmeOenH, NeMOHCTpPaluOHHOE 000pyIOBaHHE,
y4e0OHO-HarJIsIHbIe TIOCOOMS M JTabopaTopHOEe 00OPYAOBaHUE: MUK-
POCKOTIBI, TIPEJIMETHBIE U TOKPOBHBIE CTEKIIA, MpenapaTsl JTUTEINb-
HOT'O T10JIb30BaHMs, (PUKCUPOBAHHBIC MPENAPaThl, CTAaKaHbI, CTEKIISH-
HbIE MAaJO0YKH, IUIAHIIEThI, repOapuu (cucTeMaTu4ecKuii, Mopdoo-
THUYECKHUH, SKOJIOTUIECKUH), paCTUTENBHBIN W TaOMUYHBIA MaTepuall,
npenapupoBaIbHBIE UIJIbL, TUHIIETHI, [IBETHBIC KapaHIalllu, THHEHKH,
yueOHble (WIBMBI, KOMIBIOTEPHBIE NPE3EHTALUH, OIPEAeTUTEIH
pacTeHHH.

YuebHas ayauTopus ISl TPOBEIACHUS YUESOHBIX 3aHSITHIA:
KOMIUIEKT y4yeOHOW MeOenH, NeMOHCTpPaluOHHOE 000pyIOBaHUE,
KOMITBIOTEPHAs! TEXHUKA C BO3MOXKHOCTBIO MOJKIIOYEHHS K CETH
"NaTepHer" n obecrieueHneM JOCTYIA B ANEKTPOHHYIO HH(POpMAIIH-
OHHO-00pPa30BaTENbHYI0 CPEy, KOMIIBIOTEPHBIC TIPE3eHTAINH, Y4eO-
Hble GuiabMbl. Vcrons3yemoe nporpamMmmuoe odecrieuenue: MS Win-
dows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer Clas-
sic, Google Chrome/Mozilla Firefox / Internet Explorer.

[Tomemenue st cCaMOCTOATEILHON pabOThI: KOMILJIEKT
y4eOHOIl MeOenH, KOMIbIOTEpHAs TEXHHKA C BO3MOXKHOCTBIO
noakoueHust K cetu "MuTepHeT" M obecrieueHneM J10CTyma B

394087, BopoHexckas 001acTh,
r. Boponex, yn. Muuypuna, 1, ayn.
314

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1, ayn.
316

394087, Boponexckas 001acTs,
r. Boponex, yi1. Muaypuna, 1, ayn.
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394087, BopoHexckast 001acTh,
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3JICKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely, uc- | I. Boponex, ym. Mwuuypuna, 1,
I0JIB3yeMOe IporpaMMmuoe obecneuenue: MS Windows, Office | aya.232 a (¢ 8 no 18 gacos).

MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIu-
nekc bpayszep / Mozilla Firefox / Internet Explorer.

7.2. IlIporpaMmMHoe oGecrieyeHue

7.2.1. IIpozcpammnoe obecnevenue 0ouiezo Ha3HavyeHuA

CKuX cucreM VisSim

Ne Ha3Banmue Pa3memenue
1 | Onepanuonnsie cucrembl MS Windows /Linux /Pen OC I1K B nokanbHoOl cetu BIAY
5 [MakeTsioducusixnpunokenuit MS Office / 1K B nokanbHo#t cetn BIAY
OpenOffice/LibreOffice
3 [Tporpammer mist mpocmoTtpa daiinoB AdobeReader / [IK B nokanbHoOM cetu BITAY
DjVuReader
4 bpayzeps! Annexc bpaysep / MozillaFirefox / [IK B nokanbHoM cetu BITAY
MicrosoftEdge
5 | ArtuBupycHas nporpamma Drweb ES [1K B nokanbHoOM cetu BITAY
6 | IIporpamma-apxuBarop 7-Zip I1K B nokanbHoOl cetu BIAY
7 | Mynstumenua npourpsiBatenb MediaPlayerClassic I1K B nokanbHOM cetn BI'AY
g | IInardopma onnaitn-oOyuenus eLearningserver IIK B noxanbHoM cetn BI'AY
9 | Cucrema xomnbrotepHoro tectupoanus AST Test [IK B nokanbHoOl cetu BIAY
7.2.2. Cneyuanusuposannoe npozpammmuoe odecneyenue
Ne HasBanmue Pasmemenue
1 Busyanensii Il g MogenupoBaHus JUHAMUYe-

IK ayn. 16, 18 (K9)

2 | BupryanbHas anaromust Anatomiacanina 3-D/ V. 1.4

I1K ayn.122a (K1)

Bupryansnast naGopatopust I'mppomexanuku. I'ma-

3 paBJIMKa I1K B nokanbHoM cetn BIAY
4 Bupryansnast naboparopusi CompoTuBieHUE Marte-
pranoB I1K B nokanbHoM cetu BTAY
5 I'eonndopmanmonnas cucrema ArcGISWorkstation | g ayz. 16, 18 (K9)
6 I'eonndopmanmonnas cucrema ObjectLand [IK B toxanbhoii cet BCTAY
7 WnTterpupoBanHas cpena pazpaborku AndroidStudio | [TK ga kapenpe BIKJ
8 | Momynp  pemieHuss — ONTHMH3AIMOHHBIX 33134
OpenSolver I1K B nokanbHoM cetn BIAY
9 | Obnaunas mporpamma misi ynpasieHus npoektamu | I1K, ayn. 20 (K2), aya. 104, 321
Trello (K3)
10 | ITaker paspabotku IO mis koutposepo LOGO!
SoftComfortDemo 1K B nokansHo# cetn BT AY

11 | Maxer cratucrnueckoit o0paboTKku AaHHBIX Statistica

IIK B noxanpHoOl cetu BI'AY

12 [Tnarpopma 1C v7.7/8

I1K B nokanpHOI cetu BI'AY

13 | IIIIIT gyist pemieHUs 3a1a4 TEXHUYECKUX BBIUUCICHHMA
Matlab 6.1/SciLab

I1K Ha kadenpe DneKTpoTeXHUKN

14 | IIporpaMMa aBTOMaTHU3UPOBAHHOIO IPOEKTUPOBAHHUS
nanoCADOnexTpo

ITK T'UC nmaGoparopuu
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15

[MporpamMa aHamM3a WHBECTUIMOHHBIX IPOCKTOB
Anbt UHaBect Cymm 8

IIK B nmoxanpHoOl cetu BI'AY

16

[Iporpamma ananusa (PUHAHCOBOM OTYETHOCTH AJIBT
®duHaHChHI 3

IIK B nmoxanpHoOl cetu B'AY

17

[Iporpamma
BPWin

MOACIIUPOBAHUA 6H3H€C'HpOHeCCOB

IIK B nmokanpHoOl cetu B'AY

18

[Tporpamma ontumusanuu "Kopm-Ontuma"

IIK B noxanpHoOM cetu BI'AY

19

IIporpamma nipoextupoBanus ocsemnienus DIALux

IIK B nmokanpHoOl cetu B'AY

20

[IporpaMma mpOEKTUPOBAHUS CUCTEM HEpropacrpe-
nenenust SIMARIS design

TTK ayz. 115, 119 (K1)

21

[Iporpamma pacueta u npoekTupoBanuss APM
WinMachine

IIK B noxanpHoOM cetu BI'AY

22

[Tporpamma ¢unancoBoro ananuza MHOK Ananutuk

TIK ayx. 116, 120 (K1)

23

[Iporpammusiii kommieke KOPAJII — depma KPC
(memoBepcus)

I1K B nmokaneHoO¥M cet B['AY

24

Cucrema aBTOMAaTH3MPOBAaHHOTO MPOCKTUPOBAHUS U
yepuenust Autocad

I1K B nmokanpHoOlM cetu B['AY

25

CucreMa UMHUTAIIMOHHOTO MozAenupoBanus AnyLogic
8.5.0 PersonalLearningEdition

https://new.siemens.com/global/en.
html

26

Cucrema KomnbrOTepHO# anredpsl Mathcad

IIK B noxanpHoOM cetu BI'AY

27

Cucrema KomnbIOTepHOM anreOpsl Maxima

TIK ayx. 116, 120 (K1)

8. MEKINCIUIVINMHAPHBIE CBs3HU

JucnuruimHa, ¢ KOTOpoi He00XOIMMO CO-

IJIaCOBaHHUC JMCIATIINHA

Kadenpa, Ha koTopoii npenogaercs

IMoxnuck 3aBeyroIero
kadepoit

Ouznonorust 1 OMOXUMHS PaCTEHHUI

3emIieIeNus U 3aIIUThl PACTCHUI

HO‘IBOBG,Z[GHI/IG C OCHOBaMH reor‘pa(blxm

AFpOXI/IMI/Iﬂ, MMOYBOBCACHUA U arpo-

I:%LO"'— !U-f
P

MOYB 9KOJIOTHS
3emuenenue 3emuteienus U 3alUThl paCTEHUI
PacTenneBoacTBO PacrenuneBoacto
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IIpunoxenne 1

JIner neprnoanvecKux nNpoBepok padoveii NporpaMmsbl
U HHGOpMaNKs 0 BHECEHHbIX H3MeHEHUIX

[MoTpeGHOCTH
OJDKHOCTHOE JIUIIO B KOPPEKTHUPOBKE yKa-
A ’ pp P M Wudopmanus o BHeCEH-
MIPOBOJIUBIIIEE TIPOBEPKY: Hata 3aHHEM COOTBETCT-
HBIX U3MEHEHHSIX
®.1.0., 1oIKHOCTD BYIOLIUX Pa3eoB

paboueil mporpaMMbl

3aB. xadempoii 3emiresne-
JIUS Y 3alUThl PaCTCHUI PaGoyas nporpamma 61

[Muuyrun A.IT. [Ipotokon Ne 9 | akryanu3upoBaHa Ha 791

ot 24.05.2024 r. | 2024-2025 y4eOHbIi 799
ron 2.2.




