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Pabouas nporpamma muctuLaE «Be30MacHOCTs KUHEAEATENEHOCTI) COCTABIEHA B COOT-
BETCTBUM ¢ TpeboBanmsiMn PeepanbHOTO roCyAapeTBEHHOr0 06Pas0BATETbHOIO CTANAAPTA BhICITe-
ro obpasosanng (PI'OC BO), yrsepxaenHoro Ipukazom Munucrepcrea o6pasopanus U Haykn
Poccuiickoii ®enepaumn ot 26.07.2017 1. Ne 699. PaGouas nporpaMma npeiHa3zHaueHa Jiis nojro-
TOBKH OakanaBpa no nanpasienuio 35.03.07 Texuoorus APOH3BOACTBA H mepepaloTKu celib-
CKOXO3AHCTBCHHON TPOAYKIMH, HANPABIECHHOCTh — TeXHOJOrHs NPOH3IBOACTRA, XpaneHnd
HepepaboTKH NPOAYKIMH PACTEHHEBOICTBA B KHBOTHOBOICTRA.

Hacrosimas paGoyas nmporpavMva JMCIHITIMHGL COCTAaBIEHA B paMKax OCHOBHOM fnpodeccHo-
HabHOMH 06pasosarenbHoi mporpammel (OTTOT) u yuuTsBaer ocobeHnoCTH 00y4eHUs IPH HHKIIIO-
3UBHOM 00pa30oBaHMH JIMIL C OrPAHHYCHHBIMH BO3MOKHOCTIMH 30poBes (OB3) 1 HHBANKIOB,

CocTaBuTens — KaHIUIAT CETbCKOX03MHCTRBEHHBIX Hayk Uunsesa 10. 3.
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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanasp o HampasiaeHuto noarotoBku 35.03.07 TexHoIOTHS TPOU3BOCTBA U TIEPEPAOOTKH CEITb-
CKOXO3SIICTBEHHON MPOJIYKIIMU JOJDKEH OBITh MOATOTOBIIEH K PEIICHUIO 3a/1a4 MPpodecCHOHAIBHOMN Jies-
TEIBHOCTH CJIETYIOIIUX TUIIOB: TPOU3BOJCTBEHHO-TEXHOJIOTMYECKOTO THIIA.
Hesab AuCUMNIMHBI — CPOPMUPOBATH y 00YYAIOLINXCS 3HAHUS, YMEHHS U HAaBBIKH IO OCHOBaM 00-
e U CrienuaaTbHON MUKPOOHOJIOTHH U YMEHHI MCIIOIB30BAHMS MTOTYyYEHHBIX 3HAHUM JTsl PEIICHUS MPaK-
TUYECKHUX 3a/1a4 CEITbCKOT0 X03sCTBAa B COOTBETCTBUU C POPMYIUPYEMBIMU KOMITETEHIUSIMHU.
3agaum IUCHUIIHHBI:
- U3yYUTh CUCTEMATUKY, MOP(OJIIOTHIO, TEHETHUKY U pa3MHOXKEHHE OaKTepHil; MeTadoIn3M MUKpPO-
OpraHU3MOB, Y4aCTHE MUKPOOPIaHU3MOB B MPEBPALICHUSAX PA3TUUYHBIX COCTUHEHUN;
— U3Y4YUTh OCHOBHBIE MUKPOOPTAHU3Mbl U OCBOUTH METOJIbI ONpPEAENICHUSI UX COCTaBa U aKTHUBHO-
CTH;
— copMHUpOBaTh MOHATHUS O POJIM MUKPOOPTaHW3MOB B TIOYBOOOPA30BATEIHLHOM MPOLIECCE, MUKPO-
OMOJIOTMYECKUX Tpoleccax MpH MPOU3BOACTBE, XPAHEHUHU U MepepaboTKe CeIbCKOXO03SHCTBEHHON MPo-

TyKITUH.

1.2.

OIIK-1. CriocobeH penath TUMOBBIE 3a7a4H MPOGECCHOHATHHON IEATETLHOCTH Ha OCHOBE 3HAHUN OCHOB-
HBIX 3dKOHOB MAaTCMAaTUYCCKUX, CCTCCTBCHHOHAYYHBIX U OGH.IGHpO(bGCCI/IOHaHBHBIX AUCHUIUINH C IIPUMC-
HEHUEM MHPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH.

KOMI’[eTeHIII/II/I N HHAUKATOPBbI UX JOCTHKEHM I

Kon u HaumeHnoBanue dopmupyembie 3YH
UH/INKATOpa TOCTUXKE-
3HaHUS YMEHUS HaBBIKH
HUSI KOMITETCHIIUU
N-1omnk-1 OOyuarommiics moimkeH | O0yJarommiics nomxer | OOyuaromuiics
Hcnonb3yeT OCHOBHBIC | 3HATH: YMETh: JOJDKEH BIIAJICTh:
3aKOHBI €CTECTBEHHO- | OCHOBHBIE 3aKOHBI €CTE- | UCMOIb30BaTh  OCHOBHBIE | METOJAMU TIPUTO-
HAYYHBIX JUCHUIUIMH | CTBEHHOHAYYHBIX JHC- | 3aKOHBI W TIOHSTHS €CTe- | TOBJICHUS Mpernapa-
IUISL PELICHUs CTaH- | IUIUINH, SBJICHUN U MPO- | CTBEHHOHAYYHBIX  JHCLHU- | TOB M MHUKPOCKO-
JTapTHBIX 337249 B 00JIa- | IECCOB, B TOM YHCJIE CH- | TUTMH B MPO()ECCHOHAILHOW | TTHH, METOAaMHU
CTH MIPOU3BOJICTBA, [Ie- | CTEMATUKY, MOpP(QOJO- | AEATENbHOCTH, YIPABIAThH | ONPENIEICHUs  CO-
pepabOTKH ¥ XpaHEHHS | THIO MHUKPOOPTAaHH3MOB; | MUKPOOHOJIOTHYECKOH aK- | CTaBa MHUKpOOpra-
CEeNTbCKOXO03SHCTBEHHOM | METOABI U3yUEHHs Kaue- | TUBHOCTHIO ITOYBBHI, aHAIM- | HI3MOB U HUX akK-
NPOAYKIMH C IPUMEHE- | CTBEHHOTO W  KOJIM4Ye- | 3UpOBaTh JaHHBIE MHUKPO- | THBHOCTH —
HUEM HH(pOpMaIU- CTBEHHOT'0 COCTaBa MHK- | Ouonmorundeckoro anammsa | (b1.0.14-H.1)
OHHO-KOMMYHHKAIM- | pOOPTaHU3MOB — | mOYB, pacTeHHHA
OHHBIX TEXHOJIOTHI (b1.0.14-3.1) —(b1.0.14-V.1)
2 MecTto aucuuniannsel B ctpykrype OIIOII

Jucnunmuaa «MUKpOOHOIOTHS» OTHOCUTCS K 00513aTeIbHON YacTH MPOTrpaMMbI OakajiaBpuaTa.

3

O0béM IMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM IUCHUIUIMHEI cocTaBigeT 4 3aueTHRIX equnull (3ET), 144 akageMuuyeckux JacoB (majiee ya-
coB). lucuumnnuna uzyvaercs:

— ouHas (opma oOydeHus B 4 ceMecTpe;

— 3a04Has (opma 0O0ydeHus Ha 2 Kypce.




3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

KonuuecTBo yacoB
Buy yuebHoii paboThI ouHas popma 3a0uHas Gpopma
o0y4YeHHS o0y4yeHHs
KonrakTHasi pabora (Bcero), 48 16
B TOM 4HCJIe MPAKTHYecKas MOJIT0TOBKA
Jlexmuu (JI) 16 8
Jlabopartopusie 3ansTus (JI3) - -
ITpakTnueckue 3ansatus (113) 32 8
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 69 119
KonTpoJs 27 119
Hroro 144 9
3.2 Pacnpenesienne y4eGHOT0 BpeMeHH 10 pa3jiesiaM U TeMam
Ounas ¢popma o0y4eHus1
B toMm uncne "
KOHTaKTHasi paboTa =
No Bcero Q.
Haumenoanue paznena u TeM E
TEMBI 4acoB CP o
JI JI3 | II3 o
~
1 2 3 4 5 6 7 8
Paznen 1 Ob6mas MUKpoOHOIOTHS
1.1. | BBenenue B IUCHUIUIUHY 7 1 — — 6 X
12 Cucrematuka, MmopdoJiorus, CTpoeHHe U pas- 9 1 ’ 6 N
" | mHOXeHHe O6akTepHii (MpoKapuoT)
1.3. | 'eneTnka MUKpOOpPraHU3MOB 7 1 - - 6 X
MuKpoOpraHu3Mbl M OKpYXKaromias cpefa, B3a-
1.4. | IMOOTHOIIIEHUSI MUKPOOPTAaHU3MOB MEXKIY CO- 9 1 2 - 6 X
0Ol U IPYrUMU CYIIECTBAMH
MeTa00113M MUKPOOPTaHU3MOB, IUTAHUE
1.5. poop 1 1 |4 - |6 x
MHUKPOOPTaHU3MOB U OMOCHHTE3
[IpeBpaiieHne MEKPOOPTraHU3MaMU COSHE-
1.6, | PeEpatl POOP A 10 1|4 - |5 x
HUH yriiepoaa
[IpeBpaieHue MEKPOOPTraHU3MaMU COSHE-
1.7. | vuii a3ota, dhocdopa, cepsl, Kene3a u APyrux 9 2 2 - 5 X
HJIEMEHTOB
Pa3nen 2 Cenbckoxo3gicTBEHHAs MUKPOOUOJIOTHS
MukpoOroIOTHS TTOYBHI, CHCTEMA HCIIOIb30-
2.1. | BaHUS MOYBBI 1 MUKPOOHOIOTHYECKUE OCHOBBI 13 2 6 - 5 X
MOBBIIICHHS €€ TI0JJOPOTUs
2.2. | Mukpobmnoaorusi KOpMOB 14 2 6 — 6 X
MukpoOroiorust PO IyKTOB KUBOTHOBOCTBA
23. P POAYE A 14 2 |6 6 | x
U IITUIIEBOJICTBA

Paznen 3 buokoHBepcHs OTXOJI0B CEJIbCKOTO X035iCTBA M nepepabaThIBalONIeH MPOMBIIICHHOCTH




buokoHBepcust HaB03a, ITUYBETO MTOMETA, KHU-

3.1. | BOTHOBOAYECKHX CTOKOB U JPYTUX OTXOJIOB 7 1 — — 6 X
CEIBbCKOI0 X0341CTBa
buorexHonornyeckre ajbTepPHATHUBBI B CElb-
3.2. | CKOM XO3SIIICTBE M MEPCIEKTUBBI UX UCIIOJIB30- 7 1 - - 6 X
BaHUs
KoHTpoas 27 X X X X 27
Hroro 144 16 321 0 [ 69| 27
3aounas popma 00ydyeHUs
B Tom uncie "
KOHTaKTHas paboTta 3
No Bcero a,
TeMBbI HanmenoBanmne pasaciia u TeM 4acOB CP E
JI J3 | 113 =
M
1 2 3 4 5 6 7 8
Paznen 1 Ob6mas MUKpoOHOITOTHS
1.1. | BBenenue B AMCHUIUIMHY 9 — — — 9 X
12 Cucremaruka, Moposiorus, CTpoeHHe U paz- 12 1 1 B 10 X
" | MHOXKEHHE OaKTepuid (ITPOKAPHOT)
1.3. | 'eneTnka MUKpOOpPraHU3MOB 11 1 - — 10 X
MuKkpoopraHu3Msl U OKpYKarolas cpesa,
1.4. | B3aUMOOTHOILLIEHUS MUKPOOPTaHU3MOB MEXTY 11 - 1 - 10 X
co00M U JPYrMMH CYyIIECTBAaMHU
15 MeTaboa13M MUKPOOPTraHU3MOB, ITUTaHUE 11 1 B B 10 X
" | MUKpOOPTaHU3MOB M OMOCHHTE3
L6. HpveBpameHHe MHUKPOOpPIraHU3MaMH COEINHE- 10 B B B 10 X
HUH yriepoja
[TpeBpalieHrie MUKPOOpPraHU3MaMH COEINHE-
1.7. | uwmif a3ota, pochopa, cepsl, xKeneza u IPyrux 10 - - - 10 X
JIEMEHTOB
Paznen 2 CenbCkox03siiicTBEHHAsE MUKPOOHOJIOTHS
MuxkpoOrosiorus mo4Bbl, CUCTEMA UCIIOJIB30-
2.1. | BaHMA OYBBI U MUKPOOUOJIOTHYECKUE OCHOBBI 13 1 2 - 10 X
TIOBBIIIEHUS €€ TUI0I0POIUS
2.2. | MukpoOHosorusi KOpMOB 13 1 2 - 10 X
23, Mukpobrosorus npoyKTOB )KHBOTHOBOJICTBA 13 1 ) B 10 N
Y ITULIEBOJCTBA
Paznen 3 buokoHBepcHs OTXOJI0B CEJIbCKOTO X0351CTBA M nepepadaThIBaONIeH MPOMBIIIICHHOCTH
buokoHBepcus HaBO3a, NTUYLETO [TOMETA, KH-
3.1. | BOTHOBOAYECKHUX CTOKOB U APYTUX OTXOJOB 11 1 - - 10 X
CEJIBCKOTO XO35IMCTBA
buorexHonornyeckue ajbTepHATHBBI B CEJb-
3.2. | CKOM XO34iCTBE U MEPCHEKTUBBI UX HUCIOIb30- 11 1 - - 10 X
BaHU
KoHTposb 9 X X X X 9
Hroro 144 8 8 - | 119 9




4 CprRTypa H COACPKAHUE TUCHUIIJIMHBI, BKIYAKOIIECE MPAKTUYICCKYIO IOATOTOBKY

[IpakTrueckas MOATOTOBKA MPU PeTM3alN YUeOHBIX MPEAMETOB, KypCOB, JUCIUIUIHH (MOIYJIEH)
OpPraHMU3yeTCsl yTeM MPOBEJCHUS MPAKTUYECKUX 3aHSITHHA, TPAKTUKYMOB, JIAOOPATOPHBIX padOT U HHBIX
AQHAJIOTUYHBIX BUOB yU4e€OHOU JEATEIbHOCTH, TPEAYCMAaTPUBAIOIINX YIaCTHE 00YUYAIONMIUXCS B BBITIOJTHE-
HUU OTJENIBHBIX YJIEMEHTOB padoT, CBSA3aHHBIX ¢ OyayIiei npodeccuoHalbHON NeITeIbHOCTRIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0S1 OTACIBHBIC 3aHATHS JEKIIMOHHOTO THIA, KO-
TOpBIE MPeyCMaTPUBAIOT Nepeady yueOHol nHpopMaIyu 00yJaronmmMces, He0OXOAMMOM I ocieny-
IOIIIETO BBIMOJHEHUS PabOT, CBA3aHHBIX ¢ OyayIIeH mpodecCuoHaIbHOM NeITeTbHOCTHIO.

PexomenayeMbiit 00beM MPAaKTUIECKON MOATOTOBKH (B MPOIIEHTaX OT KOJMYECTBA YaCOB KOHTAKT-
HOM pabOThI) AJIS JUCIHILTUH, PEATU3YIONUX

- yauBepcanbhble komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUNIHHBI

Pa3nen 1 O6mast MUKPOOHOJIOTHSA

1.1 IIpeameTt, ucTOpHSA U 321241 MUKPOOHOJIOTHH

[TpenmeT, MeCTO M POJIb MUKPOOUOJIOTMH B CHCTEME OMOJOTHYECKHX M CEIbCKOXO03SHCTBEHHBIX
Hayk. Mcropust Mukpo6uonoruu. OTKpeITHE MUKpOOpPTaHu3MoB AHTOHM BaH JleBenrykom. [lepuon Geccu-
CTEMHBIX HaONIOJEHUN («OmMHUCaTEeIbHBIA TIEPHOI» B pa3BUTUU Mukpoounonorun). Habmonenus J[.C. Ca-
moiinosuya, M.M. Tepexosckoro. Otkpertus JIyn [Tactepa (mpuponaa Oposxenusi, Bo30yauTenu 0one3Hei).

1.2 Mopdoorusi MUKpOOPTraHU3MOB

MuUkpoopranusmMsl - IPOKapPHUOTHI, 3YKAPUOTHI, UX OCHOBHBIE pa3inuuus. [[puHIUIBI CHCTEMATUKHI
(TakcoHOMMM) OaKTEPHIA.

Mopdonorus 6akrepuii. CTpoeHue KiieToK 6akTepuii. KiieTouHble CTEHKH IPaMITOIOKUTEIbHBIX U
rpaMOTpHUIIATENbHBIX OakTepuil. Kancynbl (M CIM3UCTBIE CIIOM), NUTOIUIa3MaTH4Yeckass MeMOpaHa, JKry-
TUKU, GuMOpuN (Muiam) y OakTepuid, BKIIOUYEHUS, UX COCTaB (PYHKIUU. DHIOCTIOPHI U IIUCTHI OAKTEPHIA.
Poct u pazmHoxeHue Mukpoopranu3mMoB. CriocoObl pa3MHOKEHHUS MPOKAPUOT (OaKTepuid, aKTHHOMHIIC-
TOB, IIMAHOOAKTEPUIA).

1.3 I'eHeTHKA MUKPOOPTaHU3MOB

I'enernueckuit anmapar y npokapaut. Permukanus JIHK. Monudukanum, MyTaiui 1 pekoMOnHa-
uuu. Myrarennsle GakTopbl. ['eHeTHueckre peKoOMOMHALINN Y MTPOKApUOT - TpaHchopMalys, TPAHCIYK-
1S, KOHBIOTanus. BHEXpOMOCOMHBIE (haKTOPBI HACIEACTBEHHOCTH - IJIa3MU/IbI K TPAHCTIO30HbI OAKTEPUA.
I'ennas unxxenepust B MUKpoOuosnoruu. [lomydenue neHHbIX GopM MUKPOOPTaHU3MOB JIs CEIBCKOTO XO-
3s51iiCTBA ¥ IPOMBIIIIIEHHOCTH.

1.4 Mukpoopranu3Mbl 4 OKpY:Kamias cpeaa

OTHOIIEHnE MUKPOOPTraHU3MOB K (haKTopaM BHEUIHEW Cpebl. 3aBUCUMOCTh MUKPOOPTaHU3MOB OT
BOJIHOTO pexuMa cpelibl. OCMOTHYECKOE 1aBJICHUE KIIETKHU Y Pa3HBIX IPYIII MUKPOOPTaHU3MOB U UX OTHO-
LIEHHE K Pa3HBIM YPOBHSM BJIAXKHOCTHU Cpe/bl. BIMsSHUE KUCIOTHOCTH CPE/IbI HA PA3BUTHUE OTIEIbHBIX MUK-
poopranusmoB. Kputnueckue 3Hauenus pH B xu3HEAEATENBHOCTH MUKPOOPTaHU3MOB. OTHOIIEHUE MUK-
POOPTraHMU3MOB K KUCIOPOy. A3poObl U aHa’poOs! ((hakynbTaTUBHBIE U 00IHUraTHbIE). OKHUCIUTENbHO-BOC-
CTAHOBUTEJBHBIN MOTEHIHUAN CPEIbl U Pa3BUTHE Pa3HbIX IPYINI MUKPOOPraHU3MOB. BinusHue naBneHus,
XUMHUYECKUX BEUIECTB, pauallii Ha MUKPOOpPraHU3Mbl. Paznuune peakinii BereTaTuBHBIX KJIETOK MUKPO-
OpPraHU3MOB M SHJIOCTIOp OaKTEepUil Ha BHEITHUE BO3ICHCTBHSI.

1.5 O0MeH BemecTB (MeTa00IM3M MHKPOOOB)

XUMHYECKUH COCTaB MUKPOOHOH KJieTKH. Poib epMEHTOB B KHU3HEACSITEIIBHOCTH MUKPOOPTaHU3-
MOB. [Tutanne MukpoOoB (aHabonu3m). Tunel nutanus. Jlprxanue MEKpoOOB (karabomu3m). TUIIBI bIxa-
HUS.

1.6 IIpeBpamenne MUKPOOPTraHM3MAMHU COeIMHEHMH yriepoaa

3Ha4YeHHE NPOLIECCOB MPEBPALICHUS YIIIEPOJIOCOACPKALIINX BEUIECTB B KPYrOBOPOTE YIJIEpOia B
IPUPOJIE U POJIb MUKPOOPTaHU3MOB B PACIa/ie OPraHMYECKOro BemecTBa. MoJIOYHOKUCIIOE OpoKeHHE U



ero Bo30yauTenu. 3Ha4eHHe MOJIOYHOKHCIIOTO OpOKEHUS B MUIIIEBOIM POMBIIIIJICHHOCTH U OBITY (ITPH KOH-
CEpBUPOBAHUHU, TOTYYECHHUH MOJIOUYHOM KHUCIOTHI, IPOU3BOICTBE KUCIOMOJOUYHBIX MMPOYKTOB, ChIPa), IPH
CHJIOCOBaHMH, CEHaXMPOBAHUU KOPMOB.

CnuproBoe O6poxxkenue. [poxxu (pakyrmbraTuBHBIE aHadPOObI) KaK BO30OYAUTENIN CTUPTOBOTO OPO-
KEHUS (IMKHE U KyJIbTYpPHBIE, HU30BbIE U BEPXOBbIE). Vcnoab30BaHuE NpOXIKEH B CIUPTOBOM IPOMBIII-
JICHHOCTH, BUHOJEJINH, TUBOBAPEHUH, XJI€OONEUEHNUH, TIPU U3TOTOBICHUH Keupa, Kymbica. [lomyuenue
TJIMIEpUHA TIPU CIIUPTOBOM OpPO’KEHUH MPU U3MEHEHUH YCIIOBHM BbhIpaiimBaHus apoxokeit. dpdexr Ila-
cTepa.

[Ipomeccol OposkeHUH, BeI3bIBaeMbie OakTepusmu poaa Clostridium. MacistHOKHCIO€ U alleTOHO-
OyTunoBoe OpoxeHus. MaciIstHOKUCIoe OpoKeHHE MEKTUHOBBIX BELIECTB U €ro 3HaYCHHE B MEPBUYHOMN
00paboTKe JIyOOBOJIOKHUCTHIX pacTeHuid. baktepun poga Clostridium u OpokeHHe 1EIUTFOI03BI.

1.7 IlpeBpamenne MUKPOOPIaHM3MaMHU cOeJMHEHMI a30Ta, pocdopa, cepsl, xene3a

AMMOHHM(UKALIKS a30TOCOAEPKAIINX OPraHUYECKUX BEIIeCTB. 3HaU€HUE MUHEPAIN3alluu a30TCO-
JepKalIuX OPraHuYeCKUX COeIMHEHHH (OETIKOB, HYKJIIEMHOBBIX KHCIOT, MOYEBUHBI, MOYEBOM U TUIITYPO-
BOW KHCIIOT, XUTHHA). Pa3zyoxeHnne OETKOBBIX BEIIECTB B adPOOHBIX M aHaIPOOHBIX yCIOBHUsIX. Bo3Oyau-
TeJHU Ipoliecca MUHepaiau3auu. [lpomeccsl MUHEpanIu3auy Npu XpaHeHUHN TUI0I0B U oBoIIed. [IpuunHb
MOPYH CETBCKOXO3SICTBEHHOM MPOAYKIIMU U BO3MOXKHOCTHU €€ MPEAYyNPEeKICHUS.

[Iponeccsr HuTpudukanuu. Okucienne ammuaka B a3otHyto kuciaotsl (1 u Il ¢assr HuTpuduka-
1un). [lonoxurensHoe U OTpULIATENIbHOE 3HAU€HNE HUTPUDUKAIIUH.

[Iponeccrr nenutpudukanuu. BoccraHoBieHHEe HUTPATOB U HUTPUTOB C 00pa30BaHUEM MOJIEKY-
JIpHOTO a30Ta (AeHuTpudUKanus). ACCUMUIISAIIMOHHAS ¥ TUCCUMUWIAIIMOHHAS HUTpATpe-AyKIus. 3Have-
HUE 3TUX InporeccoB. Bo3dynurenu npornecca aenutpudukanum. Perymsuus nporecca JeHUTpupUKanuu
arpoTeXHUYECKUMHU MTPUEMaMH.

Azorodukcarus. bruonorndeckas u abnonorudeckas ukcamus atMmochepHoro azora. JHeprodd-
(EeKTUBHOCTh U «IKOJIOTHUECKass YUCTOTa» OMOJIOTHYecKoro azora. @ukcamus a3ora arMochepbl MUKPO-
opranu3mMamu. CBOOOJHOKHUBYIIUE, ACCOIUATUBHBIC U CUMOMOTHYECKUE a30TPUKCATOPBI — a3pOOHBIE U
aHa’poOHbIe GpopMebl. [lnanHoOakTepru, yCBauBaroIe MOJICKYJISIPHBIN a30T.

CumbnoTrueckas azotpukcanuu y 6060Bbix pacteHuil. KiryOeHbkoBbIe OakTepuun (pr300MH), UX
CBOMCTBa: crien(PUIHOCTD, BUPYIEHTHOCTh, aKTUBHOCTh, KOHKYPEHTOCTIOCOOHOCTH. Y CJIOBHS, OIIpEIesi-
torue 3P PeKTUBHOCTH 0000BOPHU300HATEHOTO CHMOMO03a.

Posib MUKpOOPTaHHU3MOB B BEICBOOOKIEHUH KUCIIOTHI U3 OpraHndeckux dochopocoaepkaiux co-
elIMHEHWH 1 B mepeBose (ocdaTtoB B pacTBOpUMOE cocTosHUE. buonoruueckoe cps3piBanue ocdopa.
BoccTranoBneHnue OKUCIIEHHBIX coelnHeHu# (ocdopa 1 BO3MOKHAS POJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Poibp Mukpoopranu3moB B pochopHOM MUTAHUU PACTEHUH.

Kpyrosopot cepsl B puposie. Ob6pazoBaHue cepoBOAOPOJa U3 CEPOCOACPKAILINX OPTraHUUECKUX
coenuHenuii. OOpa3oBaHUE CEPOBOAOPO/A U3 MHHEPAIbHBIX COCAMHEHHH (Cyab(paToB) M MHKPOOpTa-
HU3MBI, BBI3BIBAIOIINE 3TU Tpouecchl. OKHUCIECHINE MUKPOOPTaHU3MaMH CEPOBOJIOPOJIa B CEPY U CEPHYIO
kuciaoty. CepobakTepun 1 THOHOBBIE OakTepuH. 3HaUeHHE CyabhoPHuKcannu u AecyabhoPuKcanuu B MpH-
pore.

[IpsiMoe 1 KOCBEHHOE yyacTHe MOYBEHHBIX MUKPOOPTaHM3MOB B ITPEBpAILICHHSIX XKelle3a, MapraHIia,
amomMuHus. OKHCIEHHE M BOCCTAHOBJICHHE COEIUHEHM *kKejle3a MUKpPOOpraHM3MaMu. XapaKkTepHUCTUKa
OCHOBHBIX TIpeJICTaBUTENeH kene3o0aktepuil. Tpanchopmayss MEKpOOpPraHM3MaMH COSIMHEHHUH Kallb-
L1, MAarHUS, KPEMHUS, KaJlus ¥ JPYTUX 3JIEMEHTOB. 3HAU€HUE CanpoTPOPHBIX MUKOILIa3M (METaJIOreHu-
yMa) B aKKyMYJIALIUH JKeJle3a, MapraHia.

Paznen 2 Cenbckoxo3siiicTBeHHAsi MUKPOOHOJIOTHSA

2.1 Mukpo610/10rusi NOYBbI

Pa3BuTHe B3MIISII0B YUEHBIX Ha POJIb MUKPOOPTaHM3MOB B 00pa30BaHUU MOYBBL. DAaKTOPHI Cpelibl,
ornpenensaonme GHopMupoBaHrHe MUKPOOHBIX accoluanuii. MUKpOOPraHU3Mbl MOYB Pa3IMYHBIX THUIIOB.
Hakomienue rymyca u opMupoBaHue CTPYKTYpPbI IIOYBBI.

2.2 MuKkpo010J10THsI KOPMOB

CeHo OOBIKHOBEHHOE M Oypoe. MHUKPOOHOIOTHYECKHE TPOIECCHl MPHU 3aTsHKHON (HapyIIEHHON)
CYIIKE CEHa, yCUJIMBAIOIINE TOTEPU MUTATENILHBIX BEUIECTB B CEHE, U MEPHI MPEAYNPEKICHHUS TOTEPh. SIB-
JIeHUEe TepMoreHe3a (caMmopa3orpeBaHusl) Mpy YBIAKHEHUU ceHa U cMeHa MUKpoduopsl. [lonoxuTtensHoe



U OTpULIATENIbHOE 3HAUEHUE TEPMOI€HE3a IPU MPUTOTOBIEHUU CEHA, 3€pPHOBBIX KOPMOB. «bypoe» ceHo
(«camoripenasi coiomMa») Kak pe3yjbTaT YMEPEHHOTO TepMOoreHe3a, 00YCIOBIEHHOTO KU3HEICSATeNbHO-
CTBbIO MUKpPOOPTaHU3MOB. [IiecHeBeHE U caMOCOTpeBaHe — ITIaBHbIE TPOOJIEMBI XpaHEHUSI.

CunocoBaHue — KOHCEPBUPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpokeHus. Muk-
POOHOIOrMYEeCcKHe MPOLECCHI IPU TOPSTYEM M XOJIOJHOM croco0e CHIIOCOBaHMS U UX perynupoBanue. Ce-
Ha)XUpOBaHUE (M 3€PHOCEHAXK) KaK CIOCOO MPHUTOTOBJICHUS KOpMa Ha OCHOBE CO3MIaHMs «(DHU3UOIOTHYe-
CKOM CYyXOCTH» /ISl MUKPOOPTaHU3MOB. Y CIIOBHS, CIIOCOOCTBYIOIINE COXPAaHHOCTH CEHaXXa, 3epHOCEHAXA.

2.3 Mukpo61o10rusi IPOAYKTOB )KUBOTHOBO/ACTBA M NTHLEBOCTBA

Hcrounnku mepBUYHON MHUKpOQIOpsl MOJoKa. M3MeHeHne coctaBa MHUKPOOPTaHU3MOB MOJIOKA
IPU XpaHEHUH U TPAHCIOPTUPOBKE. MeTo bl macTepu3anuu Mojioka. [Topoku Moiaoka MUKpOOHOTO Tpo-
UCXOXACHUS. MUKPOOHOIOTHS MUTHEBOTO U ChIpOro Moisioka. [larorenHsie Mukpoopranusmsl. Canurap-
Hasl OLIEHKa MOJIOKA.

MukpoOunosiorus MoOJIOUHBIX MPOAYKTOB. KricioMono4uHblie MPpOAYKTHl M HAMUTKH. MukpoOuooru-
4ecKasi XapaKTepUCTHKA 3aKBaCOK. CaHUTApHO-TUTHEHNYECKUI KOHTPOJIb IPOU3BOJCTBA MOJIOKA U MOJIOY-
HBIX ITPOJYKTOB.

OTpaBiieHus IpyU UCIIOJIB30BAaHUH HET0OPOKAYECTBEHHBIX MOJIOYHBIX MPOTYKTOB.

MuxkpoOuosnorus Msica ¥ MSCHBIX MPOAYKTOB. McTouHMKM OakTepuaibHOro oOCeMEHEeHUs msca
(mepBUYHas U BTOpUYHAs OakTepHaabHas 00ceMeHEeHHOCTh). CozepikaHue U pacrpeie]ieHne MUKpPOOopra-
HU3MOB B Msice ITpU XpaHeHNnU. [1opoku msica U MACHBIX IPOAYKTOB.

MukpoOHoIorus sIMIl CeTbCKOX03sIMCTBEHHON NTUIIB. VICTOYHUKM 0OCEeMEHEHUs U MyTH MPOHHUK-
HOBEHHSI MUKPOOPTraHU3MOB B sii110. CriocoObl XpaneHus sull. [lopya suil v myTH CHUXKEHUS UX OaKTepu-
anbHON o0cemeHeHHOCTH. KoHcepBUpoBaHue SUIl.

Pa3nen 3 buokoHBepcHsi 0TX0/10B CeJILCKOI0 X03s1iiCTBA U MepepadaTbiBaolieiil NPoOMbIIII-
JICHHOCTH

3.1 buokoHBepcHs HaAB03a, NTHYbEr0 MOMeTa, }KUBOTHOBOAYECKHX CTOKOB M JIPYTHX 0TX010B
CeJIbCKOI0 X031HCTBA

Poip MUKPOOPraHU3MOB IPH UCIIOIB30BAaHUH HAB0O3a, KOMITIOCTOB U APYTHX YIIEPOA0COAEPKAIIUX
0TX0210B. MeTO bl YTHIIM3AIMN OTXO0/I0B JKUBOTHOBOJACTBA M NTHULEBOICTBA. bOKOHBEpCHs HaBO3a, NTHU-
YbhEero MOMeTa, )KUBOTHOBOJYECKHX CTOKOB M IPYrUX 0TX0A0B. COBpEeMEHHBIE SKOJIOTUYECKH O€30MacHbIe
TEXHOJIOTUHU NepepadOTKU OTXO/I0B KUBOTHOBOJICTBA U MOJYYEHHE MOJIE3HBIX MPOJYKTOB JJISi CEIbCKOTO
X035MCTBA U MMPOMBIIIJIEHHOCTH. 3PABOOXPAHUTEIBHBIE ACTIEKTHI.

3.2 BHOTEeXHOJIOTHYeCKHe AJbTEPHATHBBI B CEJIbCKOM X035HCTBE M MIePCHEeKTHBBI HX HCIIO0JIb-
30BaHUSA

buorexHonornueckue anbTepHATUBEI B CEIBCKOM XO35HCTBE U MEPCIEKTUBBI X MCIIOIb30BaHMS.



4.2 Copep:xkaHue JeKUHil

Ounas ¢popma o0y4eHus1

JIeK-
187044

Kparkoe coneprxanue neKkiuu

Komnunuectso

4acoB

IIpakTrueckas

IIOArOTOBKa

BBenenue B 1MCHMILINHY

[Ipenmert, MecTo U poJIb MUKPOOUOJIOTUH B CCTEME OMOJIOTMUECKUX U CEIbCKO-
XO3SIMCTBEHHBIX HAyK. 3agaun MHKpoOuosoruu. Vcmosiap3oBaHHE MHKpPOOpra-
HU3MOB B HEKOTOPBIX 00JIaCTIX YeloBeuecKou aeareiabHocTu. Mcropus hopmu-
POBaHMSI MEKPOOHOJIOTUH KaK HAYKH.

Cucrematuka, Mop¢oJiorusi, CTpoeHHe U pa3MHOKeHHe OaKkTepuii (Mpoka-
pHOT)

CucremaTrka MUKpOOpPraHu3MoB. Mopdosiorust MUKpOOpraHu3MoB. PukkeTcum
(popma, cTpoenue, pacrpoctpanenue). MukorasMel (popma, cTpoeHue, pac-
npoctpanenue). L — popmbr 6akTepuit (popma, CTpoeHHE, pacIpoCTPaHEHHUE).
AxtuHomunietel  (popma, crpoeHme, pacmpocTtpaHenue). lluaHoOakrepun
(bopma, ctpoenue, pacmpoctpanenue). Bupycol (dhopma, cTpoeHue, pacmpo-
CTpaHEHUE)

I'eneTuka MUKpPOOpPraHU3MoOB

HacnencrBeHHble (pakTOpbl MUKPOOPTaHU3MOB. MeXaHU3MbI, BBI3BIBAIOIINE U3-
MEHEHHMs TeHeTndecko mHopmamuu. Myranuu. ['eHeTndeckue pekoMOuHa-
IIuH. HpaKTI/I‘IeCKOG HUCITIOJIB30BaHUEC I[OCTI/DKGHI/Iﬁ IFCHCTUKHU MUKPOOPraHU3MOB

MuxkpoopranusmMbl 1 OKPY:KalIIAs cpeia, B3AMMOOTHOILLIEHHSI MUKPOOpra-
HHM3MOB Me:K1y CO00H M JPYTHMH CyIeCTBAMH

dusnueckue pakTopbl. XuMuueckue (hpaxTopbl. B3anMoOTHOIIEHUS MEXTY Op-
raHu3MaMu: Tpoduyeckas U aJIeTOXUMHUYECKast IPUPOJIa B3aUMOCBS3EH
MeTa060J13M MUKPOOPTaHU3MOB

XUMHUYECKUH COCTaB KJIETOK MUKPOOPraHU3MOB. PoJib )epMEHTOB B JKHU3HEAECS-
TEIbHOCTU MUKPOOPTraHn3MOB. CrIocoObI MUTAHUS U TOCTYIUIEHUE MUTATENbHBIX
BEIIECTB B KJIETKY. [IoTpeOHOCTD B XkKene3e, KaJluu, KaIbLIMU, MUKPO3JIEMEHTAX,
BUTaMUHAaX, POJIb ATUX COEAMHEHUI B MeTa0oIu3Me KJIeTOK. buocunres 6enkos,
YIJIEBOJIOB, JIMIIUJOB, HYKJIEHMHOBBIX KHCIOT, aMUHOKHUCIIOT

IIpeBpamenne MUKPOOPraHM3MaMH COeIMHEHNH yriepoaa

KpyroBoport yrieposa B mpupo/ie U poiib MUKPOOPTaHU3MOB B paclajie OpraHu-
yeckoro Beniectsa. MoiouHokuciaoe OpoxkeHue u ero Bo3oyaurenu. ConuproBoe
Opoxxenne. MacnsiHOKHCTIOe OposkeHHe. A3pOOHOE Pa3NoKEHHE IIEJUTIONO3HI.
OO6pazoBanue KUCIOT (YKCYCHOH, SIOJIOYHOM | JIp.)

IIpeBpamenne MUKpPOOPraHM3MaMH COeJHHEHUH a3ora, (pocdopa, cepsbl,
AKese3a

Musnepanuzanus (aMMOHU(UKAIS) a30TCOAECPKAIINX OPraHUYECKUX COeIMHE-
Hui. [Ipornieccel HuTpuUKanuu u feauTprudukanuu. buonorudeckas Gpukcamms
MoJekyJsipHoro a3ora. IIpeBpamenue dpochopa. [Ipespamenus cepsl. [Ipespa-
IIEHUS JKene3a

MuxpoOnonorust no4BbI

[TouBeHHass MUKPOOHOIOTHS, BOSHUKHOBEHHE U pa3BUTHE. MUKPOOPraHU3MBbI B
MoYyBe Kak cpene oOutaHus. Poib MOYBEHHBIX MUKPOOPTaHM3MOB B 00pa3oBa-
HUU ¥ pa3pyIIeHUH NeperHos (rymyca). Binusitaue o6paboTku MOYBBI 1 BHECCHHS
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MUHEpAIbHBIX yI00pEeHUH Ha 1A TEIIbHOCTh MUKPOOPTaHU3MOB. Binsinue menu-
OpalMy OYB HA MUKPOOHOIOIMYECKHE MTPOLIECCH] U COCTaB MUKPOOPTaHU3MOB.
Bnusinne ceBooOOPOTOB M MOHOKYJIBTYP Ha MEKPOOPTaHU3MBbI TOYBBI

Mukpo06unosiorusi KOpMoB

CuHTe3 KOpMOBOTO O€JIKa 1 aMUHOKHUCIIOT MUKpoopranu3mMamu. CHHTE3 MUKPO-
OpraHu3MamMu BUTaMUHOB M (GepMeHTOB. Mukpoopranusmsl kopmoB. Cymika
ceHa. KoncepBupoBaHue 3eJ1€HbIX KOPMOB

Muxpo0no10rus NPOAYKTOB sKMBOTHOBOACTBA H NITHLEBOACTBA
N3menenne cocraBa MUKPOOPTaHU3MOB MOJIOKA IIPY XPaHEHUU U TPAHCIIOPTHU-
poBke. JIMHaMuKa MUKPOOHMOJIOTHYECKUX M OMOXMMHMUYECKHX MPOIECCOB B MO-
noke. Mukpobuosornyeckasi XxapakTepucTika 3akBacok. CaHUTapHO-TUTUEHH-
YEeCKUH KOHTPOJIb TPOU3BOICTBA MOJIOKA U MOJIOYHBIX IPOAYKTOB. MUKpOOHO-
JIOTUS MACa U MACHBIX MPOAyKTOB. ConepikaHue U pacipeleIeHHe MUKPOOpra-
HU3MOB B MsICE MPU XpaHEHUH. MUKPOOHOIOTHS SIMIl CEIbCKOX03HCTBEHHOM
IITULBI

MukpoOuosiornyeckue NMpou3BoJACTBa OnMonpenaparoB. TexXHOJIOrUU MOJTY-
YeHHsI MUKPOOHBIX MIPErapaToB Uil PACTEHUEBOICTBA U )KUBOTHOBOJICTBA. bro-
IpernapaThl CebCKOX03IHCTBEHHOTO Ha3HAYCHUS. [IpOayIIEeHThI U CyTIepIIpoTy-
[[EHTHI AaHTUOMOTHKOB — aKTHHOMHMIIECTHI, TPUOBI, OaKTepruu. AHTUOMOTHUKH, TIPE-
MUKCBI, 9YOMOTHUKH ¥ TIPOOMOTUKHU B )KUBOTHOBOJICTBE M IMITHIICBOJICTBE.

buoxkoHBepcHus 0TX0I0B CeJIbCKOr0 X03ilicTBa. bOKOHBEPCUS HABO3a, NITU-
YbEro MOMETa, )KUBOTHOBOJYECKHX CTOKOB M IPYTUX OTXOJI0OB CEIBCKOTO XO351M-
ctBa. [Tomyuenue Guorasza u3 orxooB. [lomydeHre MOIEKYISIPHOTO BOJOPO/Ia,
CIIUPTOB, allETOHA U APYTUX MPOAYKTOB. [[pOMBIIITIEHHOE TOTYyYEeHUE KOPMOBBIX
00aBOK M3 OTXOIOB CEILCKOI0 XO34ICTBA.

HToro

16

10%

3aounas popma 00ydyeHU

Ne nek-
105054

Kpatkoe conepxanue aeKuun

Komauue-

CTBO

IIpakTuue-

CKasl Imoaro-
TOBKa

Cucrematuka, MopgoJiorusi, CTpoeHHe U pa3MHOKeHHe DaKkTepuii (mpo-
KApHOT)

CucremaTrka MEKpOOPTaHU3MOB. Mop(osIoTHsi MUKPOOPTaHU3MOB. PUKKeET-
cu (popma, cTpoenue, pacnpoctpanenue). Mukormnasmel (Gopma, cTpoeHue,
pacmpoctpanenue). L — hopmsl 6aktepuii (hopma, CTpoCHHE, pacIipocTpaHe-
HUe). AKTUHOMUIIETHI (popMa, CTpoeHue, pacnpocTpanenue). [lnanobakre-
puu (bopma, cTpoeHHe, pactipocTpanenue). Bupycs (hbopma, ctpoeHue, pac-
IIPOCTPAHEHNUE)

MukpoopranusMsbl H OKpY:Kal01Iasi cpea, B3aNMOOTHOIIEHUSI MUKPOOP-
TAaHU3MOB MKy CO00i M IPYrMMH CyLIeCTBAMM

Ousnueckue paktopsl. Xumudeckue (akTopbl. B3anMoOTHOMIEHUST MEXKITY
OopraHu3Mamu: TpopudecKasi U aJUIeTOXUMHYECKast MPUPOIA B3aNMOCBSI3ei

MeTa060J13M MUKPOOPTaHU3MOB

XUMHUYECKUN COCTaB KJIETOK MUKPOOPTraHu3MOB. Posib (hepMeHTOB B KH3HE-
NeSITeNbHOCTH MUKPOOpPraHu3MoB. CriocoObl MUTAaHUS U MOCTYIUICHHE TUTa-
TEeJBHBIX BEUIECTB B KIETKY. [IoTpeOHOCTh B kKeme3e, Kaluu, KalbliHi, MUK-
POJIEMEHTAX, BUTAMUHAX, POJb 3TUX COEIMHEHMH B META0OIM3ME KIIETOK.
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buocuntes GGHKOB, YIJICBOAOB, JIUIMHUA0B, HYKJIICHHOBBIX KUCJIOT, aMUHOKHC-
JIOT

MuxpoOnonorust no4BbI

[TouBeHHass MUKPOOHOJIOTHUS, BOSBHUKHOBEHHUE U pa3BUTHE. MUKPOOPTaHHU3MbI
B TIOYBE KaK cpejie ooutanus. Poib mouBeHHBIX MUKPOOPTaHU3MOB B 00pa3o-
BaHWH U pa3pyIIeHUH nieperHos (rymyca). Bimusitaue o6paboTku MOYBHI M BHE-
CEHUSI MUHEPAIbHBIX YIOOpeHUN Ha NesITeIbHOCTh MUKPOOPTraHu3MoB. Biu-
SIHHE MEJIMOPalliU MOYB Ha MUKPOOHOJIOTHYECKHE MTPOLIECCHl M COCTaB MUK-
poopranu3MoB. BimsiHue ceBoOOOPOTOB M MOHOKYJIBTYp Ha MHUKpOOpra-
HU3MBbI TIOYBBI

Muxpobunosnoruss KOpMoB

CuHTe3 KOpMOBOT0 Oelika U aMUHOKUCIOT MUKpoopranudMamMu. CUHTE3 MUK-
pOOpraHM3MaMu BUTAMUHOB U ()ePMEHTOB. MHUKpPOOPraHU3MBI KOPMOB.
Cymka cena. KoncepBupoBaHue 3eJI€HbIX KOPMOB

Muxpo0nonorusi NpoayKTOB ’KMBOTHOBOACTBA M NTHLEBOACTBA
N3meneHnne coctaBa MUKPOOPTaHU3MOB MOJIOKA MPU XPAaHEHUHN U TPAHCIIOP-

3 TUpOBKe. /IMHAMHKa MHUKPOOHNOIOTHYECKHUX U OMOXMMHYECKHX IPOLIECCOB B 2 -
MoJioke. MukpoOuonorndeckas xapakTepucTuKka 3akBacok. CaHUTapHO-TUTH-
€HUYECKHUI KOHTPOJIb IPOU3BOJICTBA MOJIOKA U MOJIOYHBIX IPOAYKTOB. MUK-
pobuosnorus msca M MACHBIX HpoaykToB. CojepikaHue U pacrpesereHue
MHUKPOOPIaHU3MOB B MsACE MPHU XpaHEHUH. MUKPOOHOIOTHS SIUIL CETbCKOXO0-
3IUCTBEHHOMN IITHIEI
BuokonBepcust HaBo3a, NTHYLEr0 NOMETA, })KUBOTHOBOAYECKHX CTOKOB M
APYTHX 0TXO0I0B CeJIBCKOI0 X035iCTBA
Ponb MUKpOOpPraHu3MOB IIPH UCIIOJIB30BAHUM HAaBO3a, KOMIIOCTOB M IPYIHX
YTIEPOAOCOAEPKAUX OTXOA0B. MeTonbl YyTUIHM3alUU OTXOJO0B >KHBOTHO-
4 BOJCTBA M NTULEBOACTBA. BUOKOHBEpPCHS HAaBO3a, NITUYBLETO IIOMETA, KUBOT- ) 4
HOBOJUYECKUX CTOKOB U JIPYT'HX OTX0J10B. COBpEMEHHBIE IKOJOTHYECKU 0e3-
OIacHbIE TEXHOJOTHH MepepabOTKH OTXOI0B JKUBOTHOBOJICTBA M MOIy4YEHUE
IIOJIE3HBIX MPOAYKTOB I CEIBCKOTO XO35MCTBA U IPOMBIIIICHHOCTH. 31pa-
BOOXPAHUTEIIbHBIE ACIIEKTHl. BHOTEXHOJIOTMUYECKUE AJIBTEPHATUBBI B CEJlb-
CKOM XO31CTBE U MEPCHEKTUBBI MX UCIOJIb30BaHUS.
Hroro 8 10%
4.3 Coaepxxanue JJa0OPATOPHBIX 3aAHATHI
Ounas popma o0yueHust
No N 88| 52
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN =9 | O
n/m EF| £ &
2 g g
=
1. | Mukpockon 2 +
2. | MeToapl IpUroTOBIEHHS IPENApaToOB MUKPOOPTraHU3MOB 2 +
3. | MukpoOuosornyeckasi TEXHUKA U anmnaparypa 2 +
4. | IlpuroToBiieHuE NUTATEIbHBIX CPEN 2 +
5. | KonmnuecTBeHHBIN ydeT MUKPOOPTaHU3MOB B Bojie. CaHUTapHas OIICHKA BOJIBI 2 +
6 KonnyecTBeHHBIN y4eT MUKPOOPTaHU3MOB B ITouBe. Brienenue 6akrepuii B 4 4
YHUCTYIO KYJIbTYPY
7. | MOJIOYHOKHCIIOE, MACIISTHOKHCIIOE, CITUPTOBOE OPOKECHHE 4 +
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3 AMMOHUUKAINS OSIKOBBIX BEIIECTB U MOYEBHHBI. A30TO(OUKCUPYIOIINE 4 4
" | 6akTepun. bakrepuanbHbIe yIOOpEHUS
9. | IlpeBpamieHne MUKpOOpraHU3MaMH coeTuHeHui Qocdopa, cepsl, xene3a 2 +
10. Uccnenoanue anuduTHON MUKPOGDIOPHI 3epHA 1 MUKPOOHOJIOTHYECKUM aHAITN3 4 4
cCHJI0Ca
11. | MukpoOHoI0THsI MOJIOKA M MOJIOYHBIX MPOJAYKTOB 4
HUroro | 32 | 20%

3aounas popma oOyueHnust

) 3
e |23
Ne . 88 | 2¢
HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN TS | Eo
n/n EF | &
o S o
Z & B
1 Muxkpockon. MeTosl TpUroToBIEHMS IPENapaToB MUKPOOPTraHU3MOB. 1 4
) MukpoOuosiornaeckasl TEXHUKA U anmaparypa
2. IIpuroroBieHue NUTATEIbHBIX CPEX 1 +
3. KonmuecTBeHHBIN y4eT MUKPOOPraHu3MOB B Bojie. CaHUTapHask OIEHKA BOJIbI 1 +
4 KonnyecTBeHHBIH y4eT MUKPOOPTaHU3MOB B ITouBe. Brienenue 6akrepuii B 1 4
' YUCTYIO KYJIBTYPY
5. MonoyHokucnoe Opoxxenue. MacnsiHokucnoe opoxkenue. CrnuproBoe OpoxKeHHe 1 +
6 Uccnenoanue anuduTHON MUKPOGDIOPHI 3epHAa 1 MUKPOOHOJIOTHYECKUM aHAITN3 1 4
) cujoca
1. MuKpo6H0JIOTHsl MOJIOKA M MOJIOUHBIX MPOJIYKTOB 1 +
8. MukpoOHoJIOTHS Msica U STUIT 1 +
Hroro 8 20%
4.4 Conep:kaHue NPaKTUYECKHUX 3aHATHH
[IpakTudeckue 3aHATHS HE IPETYCMOTPEHBI Y4EOHBIM TUTAHOM.
4.5 Buabl u conepkaHue CaMOCTOATEIbHOI Pad0ThI 00Yy4AKIIHUXCS
4.5.1 Buasl caMOCTOSTEIBHONU PabOThI 00yUarOIIHXCS
KonnuecTBo yacoB
BHIBI CAMOCTOSATENLHON PAOOTHI 00yJAIOMIUXCS ounas opma | 3a04Has Gopma
o0y4YeHHS o0y4YeHHS
[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX 16 9
pabort
BrinonHenue KOHTPOJIbHOW PaboTHI - 15
CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 30 85
IToaroroBka K IpOMEKYTOYHOH aTTECTalUU 23 10
HTtoro 69 119
4.5.2  CopaepxaHue CaMOCTOSTELHONU PaOOThI 00yJarOIUXCS
KonuuecTBo
No 4acoB
HaunmenoBanue TeM 1 BOpocoB
/o 3a04Has
ouHas popma
¢dopma
o0yJeHus
o0yJeHus
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IIpuynHEI IOPUM CEIBCKOXO3AUCTBEHHONU NPOAYKIIUU U BO3MOXKHOCTH

! ee NpeaynpesKIeHHs 2 3

) HOJIY‘-IGE{I/IG TVIMLEPHHA [PY CIAPTOBOM OpOXKEeHUH TIPU U3MEHEHUHU ) 3
YCIIOBUH BBIpAIIMBAHMSI IPOAOKEH
Hcnons3oBanue IpoxiKeN B CIUPTOBOM MPOMBIIIEHHOCTH, BUHOJE-

3 JIUW, TUBOBAPEHUH, XJICOOTICUCHNUH, TTPU U3TOTOBIICHUH Kedupa, Ky- 2 3
MBbICa
3HaueHue MOJIOYHOKHUCIIOTO OpOKEHHUS B MUIIEBON TPOMBIIITIEHHOCTH

4 1 ObITY (IIpU KOHCEPBUPOBAHUH, TTOTYYEHHUH MOJIOYHON KUCIIOTHI, 2 3
MIPOM3BOJICTBE KUCIOMOJIOUYHBIX MPOIYKTOB, CHIPA)

5 3Ha4YeHne MOJOYHOKHUCIIOTO OPOKEHUS TIPU CUJIOCOBAHUU M CEHAXKU- ’ 3
POBaHHH KOPMOB

6 Jlpixanune Mukpo6oB (katabonm3m). TUTIBI TbIXaHUS. 2 3

7 [Tutanue Mukpo6oB (aHaOosu3M). THUIBI IUTAHMUSL. 2 3

8 Posnb dhepmMeHTOB B KU3HEEATETLHOCTH MUKPOOPTaHU3MOB. 2 3

9 Pa3znnune peakuuii BereTaTUBHBIX KJIETOK MUKPOOPIaHU3MOB U SHO- ) 3
crop OakTepuii Ha BHEITHUE BO3ICUCTBUS

10 | I'enHas uH>XeHEpUsi B MUKPOOUOJIOTHH. 2 3

1 CriocoObI pa3MHOXKEHHUS TPOKAPHOT (OaKTepuii, aKTHHOMHUIIETOB, ITHa- 3 3
HOOaKTepuil)

12 | Kancynbl (M CIU3UCTHIE CIIOM) 2 3

13 KieTounble CTEHKH IpaMIIONOKUTENBHBIX U TPaMOTPULIATEIBHBIX ) 3
OakTepuil.

14 | Vcropust MUKPOOHOJIOTHH. 2 4

15 | Mukpoopranu3Msbl 104YB pa3JIN4HbIX TUIIOB 2 4

16 | Hakomnenue rymyca u popMupoBaHuEe CTPYKTYPHI ITOYBBI 2 4

17 | XapakTep B3aMMOOTHOIIEHUH MEX1Y MUKPOOpraHU3MaMu 2 4

13 AHTaroHUCTHYECKOE JeUCTBUE AMUPUTOB K (PUTONATOTEHHBIM MUKPO- ) 4
OpraHu3Mam

19 EcrecTBennast Mmukpodopa moBEpXHOCTH pacTeHu (cTeOe, Jn- ) 4
CTBEB, ILIOJIOB U OBOILICH )
3aBUCHUMOCTB COCTaBa SMU(PHUTHBIX MUKPOOPTaHU3MOB OT BUIA, COPTA,

20 | ctaguu pa3BUTHS PACTEHUSI, HACEKOMBIX, KIIMMAaTa, MECTOIOJI0KECHUS 2 4
(OTKpBITHII WJIM 3aLIUILEHHBIN TPYHT)

71 KopueBbie (pmclnnaHa) Y IPUKOpPHEBBIE (pu3ochepa) MUKpoopra- ) 4
HU3MBI pacTEHUI

2 PusocdepHbie u mouBeHHBIE MUKPOOPTaHU3MBI KaK HHTHOUTOPHI PO- ’ 4
CTa PaCTCHUH, MPOYLUPYIOIIHE (PUTOTOKCHHBI
Ceno o0bIkHOBEHHOE U Oypoe. «bypoe» ceHo Kak pe3yabTaT yMepeH-

23 | HOro TepMoreHes3a, 00yCIOBICHHOTO KU3HEACATEIbHOCTBIO MUKPOOP- 2 4
TaHU3MOB

24 Mukpo61oIorn4eckre Npouecchl Ipu TopsYeM U XOJIOAHOM criocobe ’ 4
CHJIOCOBAHHUSI U UX PETYJIIMPOBAHHE
CenaxxupoBanue (1 3epHOCEHaX) KaK CIIOCO0 MPUTOTOBJICHUS KOpMa

25 | Ha OCHOBE CO3JaHUs «(PU3HOTOTUUECKON CYXOCTH» NI MUKPOOpra- 2 4
HU3MOB

26 | CanuTapHO-TIOKa3aTEIbHBIC MUKPOOPTAHU3MbI KOPMOB 2 4

27 CaHuTapHO-TUTUEHUYECKUI KOHTPOJIb MPOU3BOICTBA MOJIOKA U MO- ’ 4
JIOYHBIX TPOJTYKTOB

28 | MukpoOnosornyecKkas XapakTepUCTHKA 3aKBACOK 2 4

9 HcTounnku 6akTepranbHOro o0CceMeHeHHs Maca (IepBUYHAs U BTO- 3 4

puyHas OakTepuanabHas 00CEMEHEHHOCTD)
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30 | MukpoOHOIOTHS SUI] CENTbCKOXO03SIIICTBEHHON MTHIIBI 2 4

31 CoBpeMEeHHBIE KOJIOTHYCCKH 0e30TMacHbIe TEXHOJIOTHH MTePepadoTKH ’ 4
OTXOJ0B KHBOTHOBOZCTBA

3 [TosrydeHne MOJIEKYJIIPHOTO BOJIOPO/Ia, CITUPTOB, allETOHA U JIPYTHUX ) 4
MIPOJYKTOB U3 OPTaHUYECKUX OTXOJIOB

33 HpOMBII_HJ'IevHHOC MOJIYYeHHE KOPMOBBIX J0OABOK U3 OTXOJIOB CEJlb- 3 4
CKOT'0 XO34iCTBa

Hroro 69 119

5  YueOHO-MeTOAMYECKOE O0ecIIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4aroIuXCs
10 AMCHHUTIJIHHE

VYuebHo-MeTonuueckue pa3padbotku umerorca B Hayunoii 6ubmnorexke ®I'bOY BO IOxHo-Ypass-

ckuiit 'AY:

1. Muxpobuosorusi [D1eKTpOHHBIN pecypc] : METOI. yKa3. K CaMOCTOSATENIbHON paboTe Mo AUCLHU-
TJTMHE [JI71 CTYJICHTOB arpOHOMHYECKOTo (pakynbTeTa O4HOU (HOpMBI 00yUEHUs, OOYyJaIOIMUXCS IO MPO-
rpamMmmaM OakajlaBpuaTta Mo HampaBieHHsM NoArotoBku: 35.03.03 ArpoxuMusi U arpornoyBOBeE/ICHHE,
35.03.04 Arponomusi, 35.03.05 CamoBoactBo, 35.03.07 TexHoyOrHs TPOU3BOACTBA U MEPEPAOOTKH CENb-
cKoxo034icTBeHHOH nmpoaykuuu] / coct. Uunsena 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkoiio-
run .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 27 c. — Jloctyn u3 nokansHOM cetu MAD
: http://nb.sursau.ru:8080/1localdocs/iae/kpsxp118.pdf

2. MuxkpoOuonorus [ DneKTpOHHBIN pecypc] : METOA. YKa3aHUs JUIsl BBIMOTHEHUS KOHTPOJIbHON
paloThI 1O TUCHUITIMHE [JUIS CTYJCHTOB arpOHOMHUYECKOT0 (pakymnbTeTa 3a04HOi PopMbI 00yueHUs
HarnpaBieHuid moarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso", 35.03.07 "TexHomorus
MIPOM3BOJICTBA U MEPEPa0OTKH CeMbCKOX03siicTBeHHOM mponykiuu'| / coct. FO. 3. Uunsena ; FOxHo-
Vpansckuii 'AY, UacTuTyT arposkosoruu. — Muacckoe: FOxno-Ypansckuii 'AY, 2017. - 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

6  @DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4aIoIMXCs MO
JUCIHUILIHHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydaronuxcsi TpedoBanusim GI'OC BO
pa3paboTaH (GOHJ] OLIEHOYHBIX CPEJICTB JJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuu oOydaromuxcs no gucuuminHe. GoH T OLIEHOUHBIX CPEACTB MpeacTaieH B [Ipunoxe-
HHUMH.

7  OcHOBHAasl M IONOJHUTEJIbHASA Y4eOHasl JIMTEepaTypa, He00X0AMMAas 1Jisl OCBOCHUS
AMCHMUILINHBI

OcHoOBHas ¥ AOTIOTHUTEIbHAS yueOHas TuTepaTypa uMeetcsi B Hayunoit OnOmoTeke 1 2JIeKTPOHHON
uHpopmMannoHHO-00pazoBarenbHoil cpene PIBOY BO HOxHo-Ypansckuii [AY.

OcHoBHas:

1 Muxkpobuonorus : yuebnoe nocodue s By3os / P. I'. 'ocmanos, A. K. l'anunymun, A. X.
Bonkos, A. U. UGparumoBa. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlansb, 2021. — 496 c. — ISBN 978-
5-8114-8107-1. — Tekct : snexkTpoHHbl // JlaHb : 31MeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.Jlanbook.com/book/171851

2 Kasummpuenko, O. B. Ilpaktukym no mukpoOuosnoruu : yuebnoe nocodue / O. B. Kazumup-
yenko, M. 0. Kotnsapuyk. — Cankr-IlerepOypr : Jlanp, 2020. — 124 ¢. — ISBN 978-5-8114-4261-4. —
Texcr : aneKkTpoHHbI //  Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAS CUCTEMA. —  URL:
https://e.Janbook.com/book/133904

3 CanwurapHas mukpoobuonorus : yaeonoe nocodue / P. I'. ['ocmanos, A. X. Bonkos, A. K. I'a-
muynnuH, A. U. MU6parumoBa. — 3-e u3a., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 252 c¢. — ISBN
978-5-8114-1094-1. — Texkcr : a1eKkTpoHHbli // JlaHb : 3nekTpoHHO-OMONMMoTeyHast cucrema. — URL:
https://e.Jlanbook.com/book/212729

4  CanurapHas MUKpoOuosnorus [DnekTpoHHbIN pecypc]: yueOHoe mocobue / H.A. Oxepernosa,
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A.®. Imutpues, B.}O. Mopo3os u np. ; @enepanbHoe rocyaapcTBEHHOE OIOKETHOE 00pa3oBaTEIbHOE
YUpEKIECHUE BBICIIETO TPodecCHOHAIBHOTO 00pa3oBanrs CTaBpOMOILCKHI TOCYIapCTBEHHBIN arpapHbIi

YHUBEPCUTET. - CraBponoib :Arpyc, 2014. - 180 c. - Pexum 10-
cryma: http://biblioclub.ru/index.php?page=book&id=277428
JlonmosHUTENBHAS:

1 Kparkuii cioBapb MUKpOOHOIOTHUECKUX, BUPYCOJOTHYECKIX, UMMYHOJIOTMUECKUX U 3IH30-
OTOJIOTUYECKHUX TepMUHOB : cioBapb / P. I'. 'ocmanos, H. M. Konbiues, A. A. HoBuuikuii, P. X. PaBuios.
— Camnkrt-IlerepOypr : Jlans, 2022. — 304 c. — ISBN 978-5-8114-2413-9. — TekcT : 31neKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTEYHAs cuctema. — URL: https://e.lanbook.com/book/209702

2 3ro3unHa, O.B. Obmas mukpobuosnorus : naboparopHsiii npaktukym / O.B. 3103una ; TamOoB-
CKHI TOCYAapCTBEHHBIM TEXHUYSCKUN YHUBEPCHUTET. — TaMO0B : TaMOOBCKHI TOCYAapCTBEHHBIN TEXHUYEC-
ckuii yHuBepcurer (TI'TY), 2015. — 82 c¢. : un. — PexuMm pocryna: Mo MOANHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

3 Caxaposa, O. B. O6mas MuUkpoOHosorus 1 oo1iast CaHuTapHasi MUKpOOUOJIOTHS : yueOHOe 110o-
cobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-¢ u3j., ucnp. — Cankr-IletepOypr : Jlans, 2022. — 224 c.
— ISBN 978-5-8114-3798-6. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIHOTe Has cucTemMa. —
URL.: https://e.lanbook.com/book/206942

4  Psabuesa, C. A. MukpoOuosorus MoIoka u MOJOYHBIX TpoaykToB / C. A. Psabinea, B. U. T'a-
nuna, H. M. [1anoBa. — 5-e u3zn., crep. — Cankt-IletepOypr : Jlanp, 2022. — 192 ¢. — ISBN 978-5-507-
45229-3. — Tekcr: »snekTpoHHbI / Jlanp : 31neKTpoHHO-OmMOmmoreunass cucrema. — URL:
https://e.lanbook.com/book/262502

5  Canurapnas mukpoOuosorus : yaeoHoe nocodue / H. A. Oxepenona, A. ®@. /Imutpues, B. 1O.
Mopo3zoB [u ap.]. — Cankt-IlerepOypr : Jlans, 2020. — 176 c. — ISBN 978-5-8114-3890-7. — Tekcr :
AJIeKTPOHHBIH // JIaHb : aneKTpoHHO-Onbmuoreunas cuctema. — URL: https://e.lanbook.com/book/131032

6 KoxeBnukoBa, O.H. Mukpobuomoruss msica ¥ MSCHBIX TMPOAYKTOB : ydeOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanbHbiii yHHUBepcuTeT. — CTaBpOIOIbD :
Cesepo-Kaskaszckuit ®enepanbubliii yauBepcuteT (CKOY), 2016. — 196 c. : un. — Pexxum gocrymna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

7 Ileryxosa, E.B. MukpoOunoiorus muimeBsIx MPou3BOCTB : yueoHoe nmocodue / E.B. IleTyxoga,
A 1O. Kpeiannkas, JI.O. Pxxeunnkas ; @enepabHoe areHTCTBO 10 oopazoBanuto, ['OY BIIO Kazanckuit
rOCYJIapCTBEHHBIA TEXHOJOTMYeCKUi yHUBepcuTeT. — Kazanp : KazaHckuil HaydyHO-MCCIEI0BaTEIbCKHI
texHonornueckuit yausepcurer (KHUTY), 2008. — 150 c. : un. — PexxuM gocryna: mo HOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=258992

8 Tpydanos, A. M. Mukpobuosnorus : yuebHO-MeToauueckoe nocodue / A. M. TpydhanoB. —
Apocnasns : ApocnaBckas [[CXA, 2017. — 82 c. — TekcT : anekTpoHHbIH // JIaHb : 37eKTPOHHO-O0MOIHNO-
teuHas cucreMa. — URL: https://e.lanbook.com/book/131308

8 Pecypchl nH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTEepHET»,
Heo0XO0AUMblIe 1JI51 OCBOEHMSI JUCHHUIIHHBI

Ennnoe okHO mocTyna Kk yaeOHO-MeToIMuecKuM pa3padboTkam https://toypray.pd
OBbC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas 6uomoreka ONLINE http://biblioclub.ru

Hayunas snekrponnas Oubnuoreka «eLibrary» http://elibrary.ru/

b

9 Meroauyeckue yKa3aHus s 00y4AIOMIUXCS 10 OCBOEHUIO JUCIUIIMHBI

Y4ebHo-MeToIn4ecKkre pa3paboTku nMmetorcest B HayuHolt 6ubnuoreke u 31eKTpOHHOM nHpop-
ManoHHO-o0pa3oBarensHOH cpene PI'BOY BO I0xuo-Ypansckmii [AY.

1. MukpoOuonorusi [DneKTpOHHBIA pecypc] : METOA. yKa3. K Jal. 3aHATUSAM [l CTYICHTOB
arpoHoMu4eckoro ¢akynbTeTa, 00yJaromuxcs 1o nporpaMMmamM OakajiaBpuaTa Mo HalpaBlIeHUSM MOATO-
toBkU: 35.03.03 Arpoxumus u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHos0OTHsI TPOU3BOCTBA U MEPEPAOOTKH CEIBCKOX03IHCTBEHHON POYKIMHU] / cocT. YnHsieBa
10.3. ; FOxno-Ypanbsckuii 'AY, UucTutyT arposkosnorun .— Muacckoe: FOxuo-Ypansckuii I'AY, 2020
— 55 c. — Jloctyn u3 nokanpHOM cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf
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2. MukpoOuosnorust [DneKTpoHHBIH pecypc] : METOI. yKa3. K CaMOCTOSATENIbHOM paboTe Mo auc-
LUTUTAHE [JI715 CTYZICHTOB arpOHOMHUYECKOTO (haKynbTeTa OUHOU (OpMBI 00yUeHHU s, 00 yIaFOIIHXCSI IO MPO-
rpamMmmaM OakajlaBpuaTta Mo HampaBieHUsM NoArotoBku: 35.03.03 ArpoxuMusi U arpornoyBOBe/ICHHE,
35.03.04 Arponomusi, 35.03.05 CamoBoactBo, 35.03.07 TexHoyOrHs TPOU3BOACTBA U MEPEPAOOTKH CENb-
cKoxo34icTBeHHOM npoaykuuu] / coct. Uunsena 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkoiio-
run .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 27 c. — Jloctyn u3 nokansHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3. MukpoOuosiorust [DIeKTpOHHBIA pecypc] : MeTO. YKa3aHUs JIJIsl BHIIOJIHEHUSI KOHTPOIBHOM
paboThl MO AWCIMIUIMHE [ CTYIEHTOB arpOHOMHYECKOTo (akynbTeTa 3a09HOW (OopMbI OOydeHHs
HarnpaBieHuit noarotosku: 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso", 35.03.07 "TexHosorus mnpo-
M3BOJICTBA U MEpepabOTKHU cenbCcKoxo3siicTBeHHOM poaykiuu''] / coct. F0. 3. Yunsena ; IOxHO-Ypanb-
ckuii. I'AY, HWHctutyr arposkonoruu. — Mnuacckoe: IOxHo-VYpansckuii I'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

4.  MukpoOHOIOTHS : METOIMYECKUE YKa3aHUs IS TAOOPAaTOPHBIX 3aHATUI 00yJaIOLINXCS 110
nmporpamMmaM OakaniaBpuara HampasieHue noarotoBku 35.03.07 TexHosorust mpou3BOACTBA U Iepepa-
OOTKH CEeJIbCKOXO03HCTBEHHOM MPOAYKIMK (O4HAs U 3a04Hast GopMbl 00yueHus ) / coctaBuTenh YnHsAeBa
10. 3. ; FOxHo-Ypansckuii 'AY, UuctutyT arposkosioruu. - Muacckoe: FOxxno-Ypansckuii 'AY, 2021. -
42 c. : http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

10 NudopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIEeCTBJICHUH 00pa30BaTeIbHOIO
npouecca no AUCUMILINHE, BKIIYAs NepeyeHb NPOrpaMMHOI0 odecreyeHus 1
HH(GOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

[lepeyeHp NMMIIEH3MOHHOTO MPOrPAMMHOTO obOecrieueHusl. PEeKBU3UTHI MOATBEPKIAIONIETO JTOKY-
MEHTa:

1. Onepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP 1LicenseNoLev-
elLegalizationGetGenuine. JIutiensnonnsiii joroBop Ne 11354/410/44 ot 25.12.2018 r.; Ne 008/411/44 ot
25.12.2018 r.

2. Oducusiit naker npunoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuiieH3uoHHbII
noroBop Ne 11353/409/44 ot 25.12.2018 1.

3. Autuupyc Kaspersky Endpoint Security mys 6uzneca, JIneH3noHHbII 10r0oBOp Ne
64/44/5A/22 ot 13.10.2022

11 MarepunanbHo-TexHH4YecKast 6a3a, HeoOXxoauMasi 1J1s1 OCYIeCTBICHHS 00pa30BaTEILHOIO
npouecca no JUCHMILIHHE

YueOHble ayINTOPUHU AJ5 NPOBeAeHUSI 3aHATHIl, MPeIyCMOTPEHHBIX MPOrpaMMoii, OCHAIIeH-
Hble 000PYA0BAHHEM H TEXHHYECKMMH CPECTBAMH 00y4YeHUs!
1. JIaboparopust MukpoOuonoruu u ¢pusuonoruu pactenuid Ne 204, ocHaiieHHast 000py10BaHUEM IS
IPOBEICHUS J1a0OPAaTOPHBIX 3aHATHH.
2. YyeOHas ayJUTOpHUs [T IPOBEACHUS 3aHATUI JeKIIMoHHOTo Tina Ne 217, 202, ocHaleHHbIE MYJTb-
TUMEIUHHBIM 000PYA0BaHUEM: KOMIIBIOTEP, BUJCOIPOEKTOP.

ITomenieHust AJisi CAMOCTOSITEILHOM Pad0OTHI 00y4YaIOIIUXCHA
1. ITomemeHust Asi CaMOCTOSITENEHOM paboThl oOyuatonuxcs — ayauropust Ne 111a, 108, ocHamien-
HbI€ KOMITBIOTEPHOU TEXHUKOMN C MOJKIIOYEHHEM K ceTu «HTepHeT».

IlepeuyeHb 000pyI0BAHNMS U TEXHUYECKHX CPEICTB 00y4YeHHU:

1. Muxkpockon XS 90.
2. Becol BJITD-150.
3. Muxkpockon «buomam» J1-12.
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4
5
6
7.
8
9
1

. Cymmnsnsiit mkad HIC-80 (kamepa Hepik. ).

. Tepmomtar TC-1/80.

. XonomunbHUK «CapaToB-451».

[Inutka snexrpuueckas DIIT-1-1, 0/220.

. IIxad BBITSDKHON METALI-CTEKIIO.

. O6nyuarens OBHII 1x30 HACTEHHO-TTOTOJIOYHBIN 1-JTaMITOBBI.
0. Crepunuzatop naposoit BK-30-01 T3MO.
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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1.

KomnereHnuu 1 ux MHAUKATOPHI, (hopMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

OIIK-1. CnocoGeH pemniaTh TUMIOBBIE 33/1a4l MTPOPECCHOHAIBHON IEATEIbHOCTH Ha OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MaTEeMaTHYECKUX, ECTECTBEHHO-
HAYYHBIX U 001enpodecCHOHATBHBIX JUCHUIUINH C TPUMEHEHHEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA.

Kon u HaumeHOBaHUE ®opmupyemsie 3YH
HanmenoBanmne
HHANKATOpa JOCTUKCHUSA OICHOYHbIX CpeI[CTB
KOMIIETEHLIUU 3HAHUA yMEHUS HaBBIKH
NJ-1onk-1 OO6yuaronuiics nomkeH | OOyuarommiics nomwkeH | OOyuatommiics  goswkeH | Tekymias arrecranus:
Hcnonb3yeT OCHOBHBIE 3a- | 3HATH: YMETh: BJIAJIETh: - OTYeT MO J1abopaTOpHOU
KOHBI €CTECTBEHHOHAY4Y- | OCHOBHBIC 3aKOHBI €CTECTBEH- | HCTIOJIB30BaTh  OCHOBHBIC | METOJAMHU MIPUTOTOBIICHUS | paboTe;
HBIX TUCIUIUIINH JJIS pe- | HOHAYYHBIX JUCIWIUIAH, $IB- | 3aKOHBI W TIOHATHSI €CTe- | IPernapaTtoB U MHKPOCKO- | - YCTHBIA OTBET;
IICHUS CTAHJAAPTHBIX 3a- | JICHUH M TPOIECCOB, B TOM | CTBEHHOHAYYHbIX  JUCIU- | TUU, METOJAAMH ONpeJese- | - TECTUPOBaHUE.
Ja4 B 00JIaCTH MPOU3BO/- | YACIE CHUCTEMATUKY, Mop(do- | MiIuH B MPOPECCHOHAIBHOM | HUSI COCTaBa MHKPOOpPTa-
CTBA, MEPEPadOTKHN U Xpa- | JIOTUIO  MUKPOOPTaHU3MOB; | NEATEIHHOCTH, YIPABIATH | HU3MOB M MX aKTHBHOCTH — | [I[poMexxyTouHast arrecra-
HEHHUS CEIbCKOXO03M- METO/Ibl U3YUYCHUS KaueCTBeH- | MUKpoOunomornyeckorn ak- | (b1.0.14-H.1) U
CTBEHHOM MPOJYKLUU C | HOTO U KOJIMYECTBEHHOIO CO- | TUBHOCTHIO IOYBBI, aHAJIH- - DK3aMEH
npuMeHeHneM HHpopMa- | cTaBa MHUKPOOPTaHU3MOB — | 3UPOBATh JaHHBIE MHUKPO-
HUOHHO-KOMMYHUKaMoH- | (b1.0.14-3.1) OMOJIOTMYECKOT0  aHajau3a
HEBIX TEXHOJIOTHUU MOYB, PACTEHUI
—(b1.0.14-VY.1)
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2. Iloka3aTeu, KpUTEPHH U MIKAJIA OLEHNBAHUSA NHAUKATOPOB J10CTHKEHUSI KOMIIETEeH U

[Mokazarenu Kputepun u 1mkasna olieHUBaHUS Pe3yabTaToOB 00yUYeHHUS MO JUCIUTUINHE

OLICHUBAHHUS _ _ _

(Dopmupye- HenocraTounblii JocTaTouHbIi Cpennuit Bricokuit

MBIE 3YH) YPOBCHb YPOBCHb YPOBCHBb YPOBCHB

b1.0.14-3.1 | O6yuatomuiics He 3Haer | OOyuaromuiics cnabo 3Haer | OOyvaronuiics 3HaeT MeTosl | OOyuaromuiics 3HaeT MpaBUiia U
OCHOBHBIX 33aKOHOB €CT€- | OCHOBHBIE  3aKOHBI  €CTe- | IPUMEHEHHUs] OCHOBHBIX 3aKOHOB | METOJbI IPUMEHEHUS! OCHOBHBIX
CTBCHHO-Hay4YHBIX JIUCIH- | CTBEHHO-HAy4YHBIX JMCIIN- | €CTECTBEHHO-HAYYHBIX JIMCIIN- | 3aKOHOB €CTECTBEHHO-HAYYHBIX
IUIMH, SBJICHUH M TIpoLec- | TUIMH, SBICHUH M MPOIECCOB, | IUIMH C HE3HAYMTEIbHBIMH OLIMO- | TUCIMILUIMH HA UX MEePEeceUeHUN
COB TMpH pEUICHHW CTaH- | HA KOTOPBIX OCHOBaHBI MPUH- | KAMH U OTACIBHBIMH IPOOETaMH | ¢ TpeOyeMOW CTeNeHbIO I0J-
JApTHBIX 337a4 B OOJIACTH | UMbl JCUCTBUSL  OOBEKTOB HOTBI ¥ TOYHOCTH
IPOM3BOJICTBA, nepepa- | mpoecCUOHATBHON JesITeIb-
OOTKU 1 XpaHEHHsI CENTbCKO- | HOCTH
XO3SIICTBEHHON MPOAYKIIUU

b1.0.14-Y.1 | OGyyaromuiics He ymeer | OOyvaromuiicst cnabo ymeer | OOyuarommiics ymeer onuchkiBath | OOydaronuiics ymeeT OIHCHI-
UCTIOJIB30BaTh  OCHOBHBIC | MCIIOJI30BaTh OCHOBHBIC 3a- | MOHATUHHYIO M MAaTeMaTHUYECKYIO | BaTh MOHSATHHHYIO U MaTeMaTHh-
3aKOHBI M TIOHATUS €CTe- | KOHBl W  TIOHATHS  €cTe- | KapTUHY SIBJICHUH, BO3HUKAIOUIMX | YECKYIO KapTUHY SIBICHUM, BO3-
CTBCHHO-Hay4YHBIX JIUCIH- | CTBEHHO-HAy4YHBIX JMCIH- | HA TICPECCUCHHH EeCTECTBEHHO- | HUKAIOIIMX Ha IEepPeCcCeYCHUN
IUTMH B MIPO(ECCHOHANIBHON | TUIMH B TNPO(ECCHOHANBHOM | HAyYHBIX AMCUUIUIMH C HE3HAYM- | €CTECTBEHHO-HAYYHBIX JUCIIH-
JeSITeTbHOCTH JESTeTbHOCTH TEJNBHBIMH 3aTPYIHECHUSMH IUIMH U YMEET YIPaBIATh MHK-

POOMOIIOTUYECKOIA aKTUBHO-
CTBIO ITOYBHI
b1.0.14-H.1 | OGyyaromuiics He Bianeer | OOyuarommiics cnabo Bia- OOyuaromuiics Bi1ageeT MeTo- OOyuaromuiics Bi1ageeT MeTo-

METOAAMU TPUTOTOBJIECHUS
IIPENapaToB U MUKPOCKO-
1H

JieeT METO/1aMU NPUTOTOBJIE-
HUS IPENapaToB U MUKPOCKO-
1H

JaMH TIPUTOTOBJICHUS IIPETIapaToB
Y MUKPOCKOITUU C HE3HAUYUTEIb-
HBIMU 3aTPyIHEHUSMU

JIaMH TIPUTOTOBJICHUS Tperapa-

TOB ¥ MUKPOCKOTIHH ¢ TpeOye-

MOM CTEMEHBIO MOJTHOTHI M TOY-
HOCTH
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3. TunoBble KOHTPOJIbHbIE 32IaHUS U (MJIM) HHbIE MATEePHAJIbI, HEO0X0AMMBbIE 1JIs1 OLEHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, CGOPMHPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

TunoBble KOHTPOJIbHBIE 3a/laHUSI U MaTepUAIIbl, HEOOXOAUMBIE JIIsl OLIEHKU 3HAaHUN, YMEHUHN U
HaBBIKOB, COJIEPIKATCS B YU€OHO-METOINYECKUX pa3paboTKax, MPUBEICHHBIX HIKE.

1. MukpoOuosiorusi [DJIEKTPOHHBIN pecypc] : METOMA. yKa3. K J1al. 3aHATHUSIM [[JIs1 CTYJEHTOB
arpoOHOMHUYECKOro (pakynpTeTa, 00yJaromuxcs Mo nporpaMmmam OakajaaBpuaTa 1o HallpaBICHUSIM TOT0-
toBkH: 35.03.03 Arpoxumusi u arpomouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBojactso,
35.03.07 TexHoMOTHSs TPOU3BOJCTBA U MEPEPAOOTKH CENbCKOXO3SIMCTBEHHON poayKiuu] / coct. YuHs-
eBa }0.3. ; FOxHo-Ypanbsckuii ['AY, MactutyT arposkosiorun .— Muacckoe: FOxHo-Ypansckuii 'AY,
2020 .— 55 c. — octyn u3 nokanbHOU ceth MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2.  Mukpobuosorusi [DIEKTPOHHBIA PeCypc] : METOI. YKa3. K CAaMOCTOSITEIIbHOM paboTe 1Mo JTnc-
LUIUIMHE [JUI CTYJICHTOB arpOHOMHUYECKOTO (aKyabTeTa O4HOU (hOpMBbI 00yueHUs, 0OYyJaIOUIXCs 110
nmporpamMmmamM OakajaBpuaTa 1Mo HarpasieHusM noaAroToBku: 35.03.03 Arpoxumusi ¥ arporoYBOBEICHHE,
35.03.04 Arponomus, 35.03.05 CanoBoactBo, 35.03.07 TexHos0THs TPOU3BOJICTBA M IEPEPAOOTKHU CEelb-
cKoxo3siicTBeHHOM npoaykiuu] / coct. Yunsena FO.3. ; FOxnHo-Ypanbckuii 'AY, MHCTUTYT arposkoso-
run .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2020 .— 27 c. — loctyn u3 nokanpHOM cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3. Muxpobuonorus [DIeKTpOHHBIH pecypc] : METOA. YKa3aHUs AJIs BHIIIOJHEHUS KOHTPOJIBHOM
paboTHl 1O AUCIUIUIMHE [JI1 CTYJACHTOB arpOHOMHYECKOTO (haKyjabTeTa 3a04HON (PopMBI OOydeHHS
HarnpaBieHuid noarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CanmoBoactBo", 35.03.07 "Texnomnorus
MIPOM3BOJICTBA U MEPepabOTKH cenbCcKoXo3sicTBeHHON npoaykuuu'] / coct. FO. 3. Uunsena ; FOxHo-
VYpaneckuit I'AY, WUucturyr arposkosorun. — Muacckoe: FOxHo-VYpaneckuit 'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

4. MukpoOHOIOTHS | METOAMYECKUE YKa3aHUS JJIS JTa0OPaTOPHBIX 3aHATUH 00y4aromuXxcs 1o
nmporpammaM OakanaBpuara HarpasieHue moarotroBku 35.03.07 Texuosorus mpou3BOACTBA U Iepepa-
OOTKH CeIbCKOX03IMCTBEHHOM NMPOAYKIUH (0uHast U 3a04Hast GopMbl 00ydeHus) / coctaBuTeNns UnHsAeBa
10. 3. ; FOxno-Ypansckuii 'AY, MactuTyT arposkonorun. - Muacckoe: FOxno-Ypansckuii ['AY, 2021.
- 42 c. : http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

4. MeToauyeckue MaTePUAJIbI, OTIPe/leJIAIoNIe MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XapaKTePHU3YIIUX c(POPMUPOBAHHOCTH
KOMIIeTeHIN i

B nanHOM pazzeiie MeTOIuYeCcKue MaTepralbl, OMPEAECISIONINE NPOLIEAYPhl OLICHUBAHKS 3HAHHM,
YMEHUM, HaBBIKOB M(MJIM) OMbITA AEATEILHOCTH, MO JUCHUIITNHE «be30MacHOCTh KU3HEACSITEIIbHOCTH,
MPUBEAECHBI TPUMEHHUTENIBHO K KaXIOMY M3 UCMOJb3YEMbIX BUJIOB TEKYIIIETO KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTeCTaIluU 00yJarOIIHXCS.

4.1. OueHo4Hble cpeacTBA IS IPOBECHNS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaAKTHYeCKO MOAT0TOBKH

4.1.1. OuenuBanue oT4eTa 1o J1abopaTopHOU paboTe

OtyeT 1o 1abopaTopHO PabOTE UCTIOIB3YETCS IS OIICHKHA KaueCTBa OCBOCHHS 00yUJarOIIUMCS
OCHOBHOH IpodeccHOHaTBHON 00pa30BaTEIbHON MPOrpaMMBl IO OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nep>kanue u Gopma otyera 1mo JabopaTOpPHBIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHUAX K Jia-
6oparopHbM padoram (1. 3 ®OC). Conepxanue oT4eTa U KPUTEPHU OLICHKH oTueTa (Tabi.) J0BOAATCS
710 CBEIICHUS 0OYJaIONINXCsl B HAYaJIe 3aHITHH.

Ne O1LleHOYHBIE CPEJICTBA
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TunoBeie KOHTPOJBHBIC 3aJaHUS U (MJIM) UHBIE MaTepuansl, Heo0xo- | Koa u HanMeHoBaHHe
JTMMBbI€ JUISl OLIEHKHW 3HAHWM, YMEHUH, HABBIKOB M (WJIM) OMbITA €S- | HMHAMKATOpPA KOMIIe-

TEJNBHOCTHU, XapaKTEPU3YIOIUX C(HOPMUPOBAHHOCTh KOMIIETECHIIUH B TEHLUU
MIPOLIECCE OCBOEHUS TUCHUTUIMHBI
1. | 1. B 4yem paznuuus B CTPOCHUU KIETOYHOH CTEHKH Y IPaMIIOJIOKH- N-1onk-1

TEIBHBIX U TPAMOTPHUIIATEIBHBIX OaKkTepuii? Hcnonb3yeT 0CHOBHBIE
2. B uem cOCTOHT TeOpeTHIecKasi OCHOBA METOJIa OKPACKH OAKTEPHIA | 3aKOHBI €CTECTBEHHO-
no ['pammy? HAay4YHbIX JIUCIUILJIMH
3. B uem coCTOUT OCHOBA METOJIOB BBISIBJICHUS CIIOpP y OaKTepuii? JUIs  pelIeHus CTaH-
4. Kakue BKIIOUCHHSI XapaKTEPHBI JIJIs1 OaKTepuii? JTApTHBIX 3a7a4 B 00J1a-

CTH TPOU3BOJICTBA, IIE-
pepaboOTKH U XpaHESHHS
CEJIbCKOXO351MCTBEH-
HOM MPOJIYKIHH C MIPHU-
MEHEHHeM uH(popMa-
[IUOHHO-KOMMYHUKa-
IIMOHHBIX TEXHOJOTHI

OT4YeT OIEHUBACTCS OIEHKOW «3aYTE€HO», «HE 3a4TeHO». OIIEHKa «3a4T€HO» CTaBUTCS 00ydaro-
uMces, ypoBeHb 3Y H, KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBICHHBIM ISl TOJIOKUTENBHBIX OIle-
HOK («OTJIMIHO», «XOPOII0», «yIOBICTBOPUTEILHO»). OlIEHKa OOBSIBIISICTCS 00yJarOIEeMyCsl HETTOCPE/I-
CTBCHHO IIOCJIE CJIaYH OTUYECTA.

lkana Kpurtepuu oueHnBanus

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U 0OOCHOBATH CBOW CYXKACHUS IPU OTBETE HA KOH-

TPOJIBHBIC BOIIPOCHI;

- YMEHHE ONHCHIBATh N3y4aeMblIe SIBJICHUS M MPOLIECCHI;

- YMCHUC ITPOBOJAUTH U OLICHUBATL PC3YJIbTAThI HBMGPGHHﬁ;
- CITIOCOOHOCTH pa3pemIaTh KOHKPETHBIE CUTYAINH (JIOITyCKAaeTCsl HATMYHE Ma-
JIO3HAYUTEIBHBIX OMIMOOK UM HEJOCTATOYHO IMOJHOE PACKPBITHE COIEpKa-
HUSI BOTIPOCA MJTH MTOTPEITHOCTh HEPUHIIMITHAIFHOTO XapaKkTepa B OTBETE Ha
BOIIPOCHI).

OlLleHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOJMMBIX TCOPETHUYCCKHUX 3HAHHUI; JIOMYIICHBI ONIHOKH B
OTIpeieTICHU Y MOHATHI U ONTUCAaHUH N3Y4aeMBbIX SIBJICHUN U TIPOIIECCOB, UCKa-
OreHKa «HE 3aYTCHO» | KEH MX CMBIC], HE TTPABHIILHO OICHUBAIOTCS PE3yJIbTaThl U3MEPCHHUIA,

- He3HAHUE OCHOBHOTO MaTepuaja yueOHON MpOorpaMMebl, JOMYCKAIOTCS TPy-
Oble OITMOKHU B M3JIOKEHUH.

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS ISl OIEHKH Ka4eCTBa OCBOCHHS 00YUYaIOIUMCsl OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WJIM pa3fesiaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0N KOMIUIEKC CTaHIApPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIIHIA YIIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUM U yMeHu# ooyvaromuxcs. OOy4yaronmmcs BbIIAIOTCS TECTOBBIE 3aaHus ¢ GopMyITHu-
POBKO# BOITPOCOB ¥ MPEI0KEHUEM BBIOPATh OJHMH MTPABWIbHBIN OTBET M3 HECKOJIbKUX BAPHAHTOB OTBE-
TOB.

Ne O1LleHOYHBIE CPEJICTBA
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TunoBble KOHTPOJILHBIC 3a/1aHUS U (UJTN) UHBIE MaTepPHAIIbI, HE00-
XOAUMBIE JJIs OLICHKW 3HAHWM, YMEHU, HABBIKOB U (MJIM) OTIbITA JIe-

Kox 1 HanmenoBanue
WHJIUKAaTOpa KOMIIe-

ATEIBHOCTH, XapaKTEPU3YIOUINX CPOPMHUPOBAHHOCTh KOMITETCHIIUN TEHLUU

B IIPOLIECCE OCBOEHUS AUCIUILIMHBI
1) K MukpooprannszMam, He UMEIOIIUM KJIETOYHOTO CTPOEHUSI, OTHO- N-1onk-1
CATCSL: Hcnonb3yer OCHOBHBIE
1. 6akTepun 3aKOHBl €CTECTBEHHO-
2. BUPYCHI HaY4HbIX JUCLMIIIMH
3. IpUOHBI JUIsL pEUIeHHs] CTaH-

4. mpocreime

2) BnepBbie yBHien OakTepuu:

1. A.B. JleBeHryk

2. JI. IacTep

3. 1. . MeuHukoB

4. P. Kox

3) baktepuu, nuTaronmecs 3a CYET TOTOBBIX OPTAHUYECKUX COEIU-
HEHMUII:

1. ayrotpodbr

2. rerepoTpodbl

3. mapa3uThl

4. parouuTer

4) baktepuu, UCTIOJIB3YIOIIKE JJIsl MOCTPOCHHSI CBOMX KJIETOK JTMOK-
CHUJ yIJiepoJa U Ipyrue OpraHuyecKre COSIUHEHUS:

1. retepoTpods

2. mapa3uThl

3. daronuTe

4. ayToTpodsl

5) Hutpudunupyromue 6akTepun sBISIOTCS:

1. omurorpodamu

2. (harouuramu

3. ayrorpodamu

4. rerepoTpodamu

6) OCHOBHBIM PETYJIATOPOM MOCTYIICHUSI OPTaHUYECKUX BEIIECTB B
KJIETKY SIBJISIETCSL:

1. nuromnazmMaruyeckas memOpaHa

2. sa1po

3. XJIOpOILIAaCThI

4. mma3sMuIbl

7) MukpoopraHu3Mbl, KOTOPbIE TTPUCTIOCOOMIIMCH B IIPOIIECCE IBO-
JIOLMH K HU3KUM TeMIeparypam:

1. Mme30¢uIBI

2. IcuxpoUIIBI

3. TepModuITBI

4. canipouThI

8) Mukpoopranmu3mMbl OJJHOTO BH/1a WM MTOJIBU/1A, BEIPAIIICHHBIE B J1a-
OOpaTOPHBIX YCIOBUSAX HA UCKYCCTBEHHBIX MUTATEIHHBIX CPEAAX:

1. yncTas KynapTypa

2. cMelIaHHas KynbTypa

3. KJIOH

4. mramm

9) Mukpoopranu3mbl MOYBbI, CIOCOOHBIE MOTy4YaTh HEOOXOIUMYIO
MM SHEPTUI0 OT OKUCIICHUS MUHEPAJIbHBIX COCAMHEHUN:

JTApTHBIX 3a7a4 B 00J1a-
CTH TPOU3BOJICTBA, IIE-
pepaboOTKH U XpaHESHHS
CEJIbCKOXO351MCTBEH-
HOM MPOJIYKIHH C MIPHU-
MEHEHHeM uH(popMa-
[IUOHHO-KOMMYHUKa-
IIUOHHBIX TEXHOJOTHI
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1. omuroTpods
2. canpouTsl
3. aBTOXTOHBI
4. aBTOTpOQBI
10) OcHoBHBIMU (hopMaMu OaKTEPHUH SBISIOTCS:
1. Kokku
2. [Tamouku
3. CriupoxeTsl
4. I'puOsI
5. Pukkercun

ITo pe3ynbraTtam TecTa 0OydYalOIIEMYyCsl BHICTABIISICTCSA OLIEHKA «OTIUYHO», «XOPOILO», «yJOBIIE-
TBOPUTEIHHO» WIIU «HEYAOBIECTBOPUTEIHHO».

Kpurepun onennBanus orseTa (Tadi1.) JOBOJIATCS 0 CBEACHHUS 00yJaroIUXCs 10 Havyajla TeCTUPO-
BaHUs. Pe3ynbraT TecTUpOBaHUs OOBSIBIIAETCS 00YyYaIOLIEMYCsI HEOCPEICTBEHHO TOCIIE €0 CAauu.

Ihcaza (% upagutstex ovaeton)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
OreHka 2 (HEY10BIETBOPUTEIHHO) Mmenee 50

4.1.3. YCTHBINA OTBET

Y CTHBIN OTBET MPOBOAUTCS JJI1 KOHTPOJISI YCBOCHHUSI CTYIEHTOM 00pa30BaTEIbHON MPOrpaMMBbI IO
paznenam 1. 2 TUCHUILINHBI, OPraHU3yeTCs Kak yueOHOe 3aHsTHE B BUE cOOeCe0BaHUS IPEToaaBaTes
¢ oOyuaromuMucs. Borpockl k 3aHATHIO U3J105KeHbl B: MUKpOOUOJIOTHS | METOAMYECKUE YKa3aHUs IS
71a00paTOPHBIX 3aHATHH OOyyaromMXCs IO TMporpamMmaM OakalaBpuara HalpaBlieHHE IOJTOTOBKH
35.03.07 TexHoJIOTHSI TPOU3BOICTBA U NEPEPAOOTKH CETLCKOXO03IMCTBEHHOM MPOAYKIIMH (OYHAS U 3204-
Hast popmbl o0yuenus) / cocrasurens Yunsena 1O. 3. ; KOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
THUH. - Muacckoe: IOxHO-Ypanbckuii T'AY, 2021. - 42 C.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

OTBeT OlIEHUBACTCS OLIEHKON KaK «3a4TCHO» WU «HE 3a4TCHO».

Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJCHUS CTYJICHTOB B Havaie 3aHsaThil. OleHka
OOBSIBISETCS CTYICHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

Hlkana Kpurepumn oneHuBanusi

- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepuan;

- TPOSIBIIIET HABBIKW aHaiHM3a, 0000IIEHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIpUSITHSI HH(POPMALINK;

- Marepuai U3J0KEH I'PaMOTHO, B OIPENEICHHOMN JIOTMYECKOW MOCIEeI0Ba-
TENIBbHOCTU, TOYHO UCTIONb3YETCSI TEPMUHOJIOTUS;

O1eHKa «3a4TEHO» - IOKA3aHO YMEHUE WLTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUSI KOHKPET-
HBIMU ITPUMEPAMHU, IPUMEHSTH UX B HOBOM CUTYallUH;

- IPOIEMOHCTPUPOBaHAa CPOPMHUPOBAHHOCTh M YCTOMYHUBOCTH KOMIIETEH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITh JTOMYIIEHBI OJIHA-/IB€ HETOYHOCTH MPHU OCBEIICHUH BTOPOCTE-
MIEHHBIX BOIIPOCOB.

O1eHKa «HE 3a4T€HO» | - HE PACKPBITO OCHOBHOE COIEp)KaHUE YUeOHOro MaTepHarna,;
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- oOHapyKeHO HEe3HAHUE UM HeTIOHUMaHue OOJIbIIeH, Ui Hanboiee BayKHOM
4acTH yueOHOro MaTepHana;

- IOTTYIIIEHBI OMTMOKH B ONIPECIICHUH TTOHSITHH, IPH UCTIOIh30BAaHUHN TEPMHU-
HOJIOTHH, KOTOpBIE HE HCIIPABICHBI MOCIE HECKOJIBKUX HABOAALIMX BOIPO-
COB;

- He c(hOpPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHME 3HAHHUS,
YMEHUS ¥ HaBBIKH.

4.1.4. KonrponbHas pabora

KonTponsHas paboTta mpemycMoTpeHa it 3a04H0M (OpMBbI 00yUdeHHS.

KonTpomnpHas paboTa OlleHUBAETCS KaK «3a4TCHO» WU «HE 3a4TCHO».

Kpurepuun orieHku KOHTPOJIbHON paboThI (TabI1.) JOBOJATCS O CBEICHHS CTYJIECHTOB Ha YCTaHO-
BOYHOMH Jiekiun. CojepkaHue, MOPSIOK BHIMOTHEHHS U TPEOOBaHUS K O)OPMIICHHUIO U3JI0KEHBI B METO-
JTUYECKUX YKA3aHHSIX K BBITIOJHEHHUIO KOHTPOJIBHOM paboThl: MuKpoOuoiorus [ DIeKTpOHHBIH pecypc] :
METO/I. YKa3aHUs JJIsl BBIMOTHEHUS] KOHTPOJIBHOU paOOTHI MO AUCIUILTUHE [JUIs CTYIEHTOB arpOHOMHYE-
ckoro (QakynbTeTa 3a09HOM (GopMbl 00ydeHHUs HampaBieHWd moarotoBku: 35.03.04 "Arponomws',
35.03.05 "CanoBoactBo", 35.03.07 "TexHon0rHs MPOU3BOACTBA U IEPEPAOOTKU CETBCKOXO035IIICTBEHHON
npoaykuuu'] / coct. FO. 3. Uunsena ; FOxno-Ypansckuit 'AY, UHCTUTYT arposkosioruu. — Muacckoe:
OxHo-Ypanbckuit 'AY, 2017. — 22 c. http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

OreHka 0OBSABISAETCS CTYEHTY MOCJE IPOBEPKU KOHTPOJIBHOM paboTHI.

lkana Kpurtepuu oneHnBaHus

- CTYJIEHT IIOJIHO YCBOMJI y4eOHBII MaTepuan;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 0000IIEHUS, KPUTUYECKOTO OCMBICTICHHS
U BOCIPUATUS UHPOpPMALUHY;

- MaTepuaJl U3JI0KEeH TPAMOTHO, B COOTBETCTBHH C 3aJJaHHEM, TOYHO HC-
HOJIb3YETCsl TEPMUHOJIOTHS;

- TMOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUUYECKUE TOTOKEHHS KOH-
KPETHBIMU IIPUMEpPaMU, IPUMEHATh UX B HOBOW CUTYalluy;

- IPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTD M YCTOMUYUBOCTH KOMITETEH-
UM, YMEHHI U HAaBBIKOB;

- MOT'YT OBITh JOMYIICHBI OJHA-/1B€ HETOYHOCTH MPU OCBELICHUH BTOPO-
CTETIEHHBIX BOIIPOCOB;

- TpeOoBaHus K 0POPMIICHUIO PAOOTHI COOIIOIEHBI.

OlLEeHKa «3a4TEHO»

- HE pacKpbITO OCHOBHOE COZIep’KaHNe yueOHOTO MaTepHara;

- 00HapY)KEHO HE3HAHKE WM HEMOHUMAaHHUE OOJIbIIeH MITH HanboJiee Bax-
HOMW 4acTH y4eOHOro MarepHana;

- IOTYIIIEHBI OIIMOKU B ONPEACIICHUH TIOHSATH, IPU MCIIOJIb30BAHUU TEP-
MUHOJIOTHUH;

- He c()OPMHPOBAHBI KOMITETCHIINHU, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HA-
HUS, YMCHUS Y HaBBIKH;

- TpeboBaHUs K 0hOpMIICHHIO pPabOTHI HE COOJIOICHBI.

O1eHKa «HE 3aYTEHO»

4.2. Ilpouenypsl U OLlEHOYHbIE CPEACTBA [JIsl MPOBeAeHUs TPOMEKYTOYHOM
aTrecTanuu

4.2.1. 3a4eT He MPeyCMOTPEH YIeOHBIM TUTAHOM

4.2.2. Dx3aMeH
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Dk3aMeH sBiseTcs GOpMOIl OIEHKM KadecTBa OCBOCHHUS OOYYaIOIIUMCS OCHOBHOW Tpodeccuo-
HaJIbHON 00pa30BaTeIbHON MPOrpaMMBI IO pa3zenaM AucuuIuinHbl. [1o pesynbraram sk3aMmeHa o0yyaro-
LIEMYCSl BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOILO», «yJOBJIETBOPUTEIBLHO» UJIH «HEYAOBJIETBOPH-
TCIBbHO».

DK3aMeH MO0 JAUCIUIUIMHE TPOBOJUTCS B COOTBETCTBUH C PACIIUCAHUEM MPOMEKYTOYHOM aTTecTa-
L[UU, B KOTOPOM YKa3bIBA€TCSI BPEMsI €ro MPOBEICHUS, HOMEDP ayAUTOPHH, MECTO ITPOBEACHUS KOHCYJIIb-
Talu. YTBEPKICHHOE pacHUCaHKe pa3MelaeTcs Ha WHPOPMAIMOHHBIX CTEHIAX, a Takke Ha oduim-
aJBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH NMPOBOUTHS 0 OKOHYAHUH YTCHUS JICKINI 1 TabopaTopHBIX 3aHATHH. [IpoBoauTCs mpe-
M0/1aBaTesIeM YUTAIOIINM JIEKIIUY WM MTPOBOISIINM Ja00paTopHbIe paObOTHI.

YpoBeHb TpeOOBaHMIA IS POMEKYTOUYHON aTTeCTallud O0YYaroNMXCcs yCTaHaBIMBaeTCs pabo-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, Jiekropamu. C pasperieHus 3aBenyroniero kadeapoi Ha
HK3aMEHE MOXKET MPUCYTCTBOBATH MpemnoiaBaTenb kadeaphl, MIPUBICUECHHBIN I TOMOIIHU B IIpUEMe K-
3amMeHa. B cioydae OTCYTCTBUS BEAYIIEro MpEnojaBaTesisi dK3aMeH MPUHUMAETCS MpenoaaBaTelieM,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIETo Kadeapoil.

[IpucyrcTBUE Ha 3K3aMeHe MpenoaaBaTeneil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOMIETO paclops-
KEHUS PEKTOpa, MPOPEKTOpa MO y4eOHON U BOCIIUTATEIHLHON paboTe WM 3aMeCTUTENs AupekTopa 1n-
CTUTYTa 1O y4eOHOI paboTe He JOoIycKaeTcsl.

Jlng npoBeeHus HK3aMeHa BeAyIINi MpernoiaBaTeslb HakaHyHe MOJy4aeT B CeKpeTapuaTe AUpeK-
TOpaTa 3a4eTHO-3K3aMEHAILIMOHHYIO BEZJOMOCTb, KOTOPasi BO3BPAILIAETCS B CEKPETAPUAT MOCIIE OKOHYAHUS
MEPOMPUATHS B IEHb IPOBEACHMSI K3aMeHa WJIM YTPOM CJIEIYIOIIETO JTHSI.

DK3aMeHbI TPOBOSATCS 110 OMJIeTaM B YCTHOM WJIM TUCBMEHHOM BUJIE, THOO B BUJIE TECTUPOBAHUS.
DK3aMeHallMOHHbIE OMIIETHI COCTABISAIOTCS 10 YCTAaHOBJIEHHOM (popMe B COOTBETCTBUU C yTBEPKACH-
HBIMH Kaeapoi SK3aMEHAIIMOHHBIMHU BOIIPOCAMHE U YTBEPIKIAIOTCS 3aBEAYIOMUM Kadeapoi exKeroIHo.
B Ounere comepxutcs 3 TEOPETHUESCKUX BOIMPOCaA.

DK3aMeHaTOPy MPEOCTABIISETCS MPABO 331aBaTh BOMPOCHI CBEPX OMIIETa, a TAKKE TOMHMO TEOpe-
TUYECKUX BOIPOCOB JaBaTh JUJISl PEIICHUS 33a[auM U MPUMEpPbI, HE BBIXOAAIIUE 32 PaMKU MPOHAEHHOTO
Marepuaia 1o u3y4yaeMou AUCIUIUIMHE.

3HaHMsl, YMEHUS U HABBIKU 00yUaIOIINXCS OMPEIEISIIOTCS OLIEHKAMU «OTJIIMYHO», «XOPOILI0», «yI0-
BIICTBOPUTEIIBHO», «HEYIOBICTBOPUTEILHO», KOTOPHIE BRICTABIISIFOTCS B 3a4€THO-IK3aMEHAIIMOHHYIO Be-
JIOMOCTbH U B 3aU€THYIO KHHKKY 00y4aroIerocs B J1eHb SK3aMeHa.

[Tpu ipoBeIeHUU YCTHOTO PK3aMEHa B Ay JUTOPUU HE JIOJDKHO HaXOIUThCS Ooiee BochbMH 00y4aro-
IIMXCS HA OJJHOTO MPENoJaBaTes.

[Tpu mpoBeIeHNH YCTHOTO IK3aMEHa 00yJaroIIHiics BRIOUPAET SK3aMEHAITMOHHBIN OUIIET B CITy4aii-
HOM TIOPSIZIKE, 3aTeM Ha3bIBaeT (aMUJINIO, UMS, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO OuieTa.

Bo Bpemst sk3amMeHa 00ydaronecss MOTYT MOJIb30BAThCS ¢ Pa3pelIeHUs] SK3aMeHaTopa Mporpam-
MOH JHMCIUIUIMHBI, CIPABOYHON M HOPMATUBHOM JTUTEPATYPOM, IPYTUMHU MTOCOOUSIMH U TEXHUYCCKUMHU
CpEICTBaMH.

Bpemst moaroToBKH 0TBETA MPH cIa4e SK3aMeHa B YCTHOH (hOpMe JTOJDKHO COCTaBIIsATh He MeHee 40
MUHYT (110 KeJaHUIO 00YYaIoLIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa — He Oonee 15 mu-
HYT.

OOyuJaromuiics, UCTIBITBIBAIOIIHIA 3aTPyTHEHUS MPU TIOJITOTOBKE K OTBETY 110 BEIOPAHHOMY UM OH-
JIETYy, UMEET MPaBO Ha BHIOOpP BTOPOro OWJIETa ¢ COOTBETCTBYIOUIMM MPOAJIECHHUEM BPEMEHU Ha MOJATrO-
TOBKY. [Ipy OKOHYATETLHOM OIICHHBAHHWH OTBETAa OIICHKA CHIDKASTCS Ha OAMH Oaii. Beimaua TpeThero
OwiieTa He pa3peniaeTcs.

Ecnu oOyuaromuiics siBUJICS Ha 9K3aMeEH, U, B3SB OWJIET, OTKA3aJICS OT MPOXO0XKICHHUS aTTECTAIlUH B
CBSI3M C HEMOJITOTOBJIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYAOBIECTBOPUTEIBHO».

Hapy1enne quCHUIUTNHBL, CIIUCHIBAHUE, UCITOJIB30BaHNE 00yUYAIOITUMUCS Hepa3pelIeHHBIX meyaT-
HBIX U PYKOIIUCHBIX MaTepHaioB, MOOMIBHBIX Tele(hOHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX KOMIIBbIOTE-
POB, HOYTOYKOB U IPYTHX BHUJIOB JINYHOW KOMMYHHKAITMOHHON M KOMITBIOTEPHOW TEXHUKH BO BpPEeMS aT-
TECTAI[MOHHBIX HCTIBITAaHUM 3ampelieHo. B ciyyae HapymieHus 3Toro TpeboBaHusI MpenogaBaTenb 00s13aH
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YAATUTh 00YYaoIIerocs M3 ayAUTOPUH W TPOCTAaBUTH €My B BEIOMOCTH OIEHKY «HEYIOBIETBOPH-
TCIBbHO».

BricTaBiieHne OLIEHOK, MOMYUYE€HHBIX IPU MOABEACHUH PE3YJbTATOB MPOMEKYTOUYHOM aTTeCTaluH,
B 3a4TEHO-3K3aMEHAIMOHHYIO BEIOMOCTh IPOBOAUTCS B MPUCYTCTBUU camoro odyuyatouierocs. [Ipemno-
JlaBaTeNIM HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIIMCEN O
pe3yabTaTax MpOMEXYTOYHOM aTTeCTallMM B 3a4TEHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH OTMEUAeTCsl B 3aUTEHO-IK3aMEHALIMOHHON BEZJOMOCTH CIIOBAMU «HE SIBUJICSI».

Jis oOy4aromuxcsi, KOTopble He CMOTJIM CAATh SK3aMEH B YCTAHOBJICHHBIE CPOKH, 3aMECTUTENIEM
JTUPEKTOpa MHCTUTYTA MO0 y4eOHOI paboTe yCTaHABIMBACT MEPHO/] TUKBHIAIIUY 33/I0JDKEHHOCTH. B 3TOT
MIEpUOJI NIPENOIaBaTeNd, IPUHUMABIINE 3K3aMEH, JOJKHbBI YCTAHOBUTH HE MEHEE 2-X JHEH, KOrJa OHU
OyayT MpUHUMATH 330KeHHOCTH. MH(pOopMaIus 0 IMKBUAAIMH 33J0OJKCHHOCTH OTMEYAETCs B dK3aMe-
HallMOHHOM JIUCTE.

OOyuarouimMces, MOKa3aBIIUM OTIMYHBIC U XOPOIIKE 3HAHHS B TEYCHHE CEMECTPA B X0JI€ TIOCTO-
STHHOTO TEKYILEr0 KOHTPOJSI YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJeHA 3K3aMEHAI[MOHHAs OIEHKa J0-
CpOYHO, T.¢. 6e3 cauu sk3amMeHa. OIeHKa BHICTABISAETCS B 9K3aMEHAIIMOHHBIN JIUCT WIN B 3a4TEHO-IK3a-
MEHALIMOHHYIO BEIOMOCTb.

WNHuBanupl 1 Muia ¢ orpaHu4eHHBIMU BO3MOKHOCTSIMU 37I0POBbS, MOTYT C1aBaTh SK3aMEHbI B MEX-
CECCHOHHBIH MepHoJl B CPOKH, YCTAHOBIIEHHbIE HHAUBUyalbHBIM yUeOHBIM M1aHOM. MHBanue! u auma
C OTpPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbsI, UMEIOIIME HAPYILICHUS OTIOPHO-IBUTATEILHOIO anmnapara,
JOMYCKAOTCS HAa aTTECTAllMOHHBIE UCIIBITAHUS B CONTPOBOXKIEHUH ACCUCTEHTOB-COIIPOBOXKAAIOIINX.

[Ipouenypa npoBeACHUS MPOMEKYTOYHON aTTECTAINH JUISI OCOOBIX CIIydaeB u3ioxkeHa B «[lomo-
KEHUU O TEKYIIEM KOHTPOJIE YCIIeBAEMOCTH M MPOMEKYTOUHON aTTecTanuu odydarommxcs mo OITOIT
OakanaBpuata, crieruanurera u maructparypsi» @I'BOY BO I0xH0-Ypansckuii AY.

No Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBa-
TuIOBBIE KOHTPOJILHBIE 3aJaHus ¥ (MJIM) MHbIE MaTepualsl, Heooxoau- | HHC HHIUKATOpa
MBIE JUTS OICHKH 3HAHWH, YMEHUH, HABBIKOB U (WITH) OITbITA JICSTENb- KOMIIETCHIIN N
HOCTH, XapaKTEePU3YIOIUX CPOPMUPOBAHHOCTH KOMITETEHIIUI B IPO-
I[ECCE OCBOCHMSI TUCITUTUTMHBI
1 1. Tlpenmer, 3amaun, MECTO U POJIb MUKPOOHOIIOTHUU B CHCTEME OHO- W-1omx-1
JIOTUYECKHX U CEeNIbCKOXO3SIIICTBEHHBIX HAYK. Hcnone3yeT OCHOB-
2. Kparkuii ucropuyeckuii O4epK pa3BUTHUS MHUKPOOHMOJIOTMH KakK | HbIe 3aKOHBI eCTe-
HaYKU. CTBEHHOHAYYHBIX
3. Hcnonp3oBaHME MUKPOOHOIOTUYECKUX TEXHOJOTUH B MPAKTUKE | TUCIUIUIMH IS pe-
IIPOU3BOJICTBA CENLCKOXO3SIIICTBEHHON POAYKIINH. HIEHUsT  CTaHJapT-
4. HWcnonb3oBaHue MUKPOOMOIIOTHMUECKUX TEXHOJIOTUN B MPAKTHKE | HBIX 3a1a4 B 00Ia-
nepepaboTKU CeNbCKOX03IWCTBEHHOM MPOTYKIUH. CTH TPOU3BOJCTBA,
5. TlpuMeHeHHE COBpPEMEHHBIX MHUKPOOMOIIOTUYECKUX METOAOB | MepepadOTKH U Xpa-
HAyYHBIX MCCIIEOBAHUN B arPOHOMUHU. HEHUSl  CEJIbCKOXO-
6. Cucremaruka MUKpOOPTraHU3MOB. 35UCTBEHHOU  IIPO-
7. ®opma 1 CTPOCHHE MUKPOOPraHU3MOB. JIYKIUU C TIPUMEHe-
8. OpraHsbl epeABMKECHUS U TIOJIBUYKHOCTh OaKTEpUH. HUEeM uH(popMaIm-
9. Kierounas cTeHka, HUTOIUIaA3Ma U BKJIFOUECHUSI. OHHO-KOMMYHHKa-
10. ITurmeHTHI OaKTEPHIA. [IAOHHBIX TEXHOJIO-
11. CrmopooOpa3oBaHue OaKTEpHIA. Ui
12. Puxkercum (popma, cTpoeHHUe, pacpoOCTPAHCHHE).
13. Muxkomna3msl u L-popmsr 6akrepuii (hopma, ctpoeHue, pacrpo-
CTpaHEHHUE).
14. Axtunomuuetsl (popma, cTpoeHHE, pacCIpPOCTPAHEHHE).
15. IMuanobaktepuu (hopma, CTPOCHHE, PACIIPOCTPAHEHHUE).
16. Bupycs (popma, CTpoeHHE, pacIpOCTpaHEHHE).
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17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.
29.

30.
31.
32.

33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.

51.

52.

53.

MuxkpomuiieTsl (IpU3HAKU, pa3MHOKEHUE, TPeOOBaHUs K BHEI-
HUM YCIIOBHSIM, KIaCCU(PUKAIUSA).

Apxeobakrepun (popma, CTpoeHHE, pacIPOCTPAHCHHE).
dusnueckue GakTopsl (Temreparypa 1 BIaKHOCTB).
Crepunu3zanus (HarpeBaHue, BHICYIIMBAHUE U BAKYYM).
Ousnueckue GakTopsl (IEHCTBUE BUIUMOTO U3ITYUCHUS).
®dusndeckue GakTopsl (ICHCTBHE AIEKTPUUECTBA).

Ousnueckue GakTopsl (MEXaHMYECKOE BO3/ICHCTBUE).
OTHolIEHNE MUKPOOPTaHU3MOB K THIPOCTaTHUECKOMY M OCMOTH-
YECKOMY JABJICHUIO.

Xumnueckue GpakTopsl (KUCIOTHOCTD U MIETOYHOCTD).
Xumuyeckue  (GakTopbl  (OKUCIMTEIHbHO-BOCCTAHOBUTEIbHBIC
yCIIOBUS).

Tpodudeckas u amneoXuMUYecKas MPUPOJA B3aUMOCBSI3EH
MEXy MUKPOOpPTraHU3MaMH.

HacnencrBenHble pakTOpbl MUKPOOPTaHU3MOB.

MexaHu3Mbl, BBI3BIBAIOIINE N3MEHEHHUE TeHETHIECKO HHDOP-
Malluu.

MyTtanuu.
['eHeTH4ecKue peKOMOMHAITUH.

[IpakTHYecKoe UCIOIB30BAaHHUE JOCTIKECHHI TEHETHKH MUKPOOP-
TaHU3MOB M T€HHAS] HH)KEHEPHSI B MUKPOOHMOIOTHH.

Ponb pepMEHTOB B JKU3HEACATEIIEHOCTH MUKPOOPTaHIU3MOB.
CrocoObl TUTAaHUS W TOCTYIUICHHWE IMHTATEIHHBIX BEIIECTB B
KJICTKY.

TTousitre o karabonu3Me U OMOCUHTE3E, UX 3HAYEHHE.
[ToTpeOHOCTH B Kele3e, KaJluu, KATbIMH, MUKPOJJIEMEHTaX, BU-
TaMUHaX, POJIb 3TUX COSAMHECHUN B METa0OIHM3ME KIIETOK.
AspoOHOE 1 aHadPOOHOE JIbIXaHHE.

buonornueckuii nUKI a3o0Ta.

AMMoHH(UKaIKs OSTKOBBIX BEIIECTB.

[Iponiecc HUTpUDUKAINH U TEHUTPUDUKAIIH.

dukcanus aTMOCHEPHOTO a30Ta MUKPOOPTaHU3MAMH.
[IpeBpamenue pocdopa, cepsl, xenesa.

CnuproBoe OpoKeHHUE U €T0 BO30YIUTEIH.

MonoyHokuca0e OpOKEHUE U €ro Bo30yIUTeNH.
MacnsHokucioe OpoKeHHE U €T0 BO30YIUTEIH.
Mukpo61oIorus MOYBHI.

@DakTOophI Cpepl, ONMPEEIIONIINe Pa3BUTHE MHUKPOOHOTOIIEHO3a
MIOYBHI.

Ponb TOYBEHHBIX MHUKPOOPTaHW3MOB B 00pa30BaHUM TEPETHOS
(rymyca).

Bnusare o0paboTKu MOYBBI M BHECEHUS MUHEPAJIBHBIX ya00pe-
HUH Ha IEATEIbHOCTh MEKPOOPTaHI3MOB.
MuUKpOOHOTOTHYECKHE TPOIECCH MPH TOArOTOBKE OpraHHye-
CKUX yI0OpEHUH.

BrustHre ceBOOOOPOTOB M MOHOKYJIBTYP Ha MHKPOOHOJIOTHYE-
CKHE MPOLIECCHl B MOYBE.

TexHONIOTHYECKUE 3aKOHOMEPHOCTH KYJITbTUBUPOBAaHUSI MUKPOOP-
TaHU3MOB.

OnupUTHBIE MUKPOOPTaHU3MBI.
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54. TlpaBuia u TeXHUKA 0€30MACHOCTH MPHU PAbOTE B MUKPOOHOJIOTH-
YeCKOH 1abopaTopHH.

55. YcTpoicTBO MUKpPOCKOTIA, IpaBuiia paboThl C MUKPOCKOIIOM, TEX-
HUKA KCIIOJb30BaHNUSI MUKPOCKOIIA ¢ UMMEPCUOHHOM CUCTEMOM.

56. Cnoco0sI (hukcanuy Maska.

57. Crnoco0Obl OKpacKu mpemnapara.

58. TexHHKa MPUTOTOBJICHUS Ma3Ka.

59. IlocnenoBaTeNbHOCT IPUTOTOBIIEHUS BUCAUYEH KAIUIH.

60. IlocnenoBaTenbHOCTh IPUTOTOBIEHUS TPUIABIEHHON KaIlIH.

61. IIpuHIUOBI IPUTOTOBICHUS MUTATEIbHBIX CPEI.

62. Meroabl cTeprIn3alH.

63. IlpusHaku pocTa MUKPOOPTraHU3MOB Ha MJIOTHBIX U JKUJKUX MHUTa-
TENbHBIX CpEeIax.

64. TexHuka B3sATUS TPOO BOBI U TTOYBHI.

65. Mukpodiopa Bo3ayxa.

66. MukpoOuosornueckuii aHaimu3 BoAbl (MUKPOOHOE YHUCIIO).

67. MuUKpOOHOIOTUYECKH aHATH3 BOIBI (KHILIEYHAS M1AaJT0YKa).

68. MukpoOHOJOTUUECKHIT aHAJIU3 TIOYBHI.

69. Beinenenue 6akTepuil B YUCTYIO KYIbTYPY.

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA 00YUAIOIIETOCs MPEICTABIICHBI B TA0JIHIIE

Ilkana Kpurtepun oueHnBanns
Ouenka 5 BCECTOPOHHEE, CHCTEMATHIECKOE 1 riybokoe SHaHHE NPOrPAMMHOTO MaTe-
(OTHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPHl, PEKOMEHIO-
BaHHOI MporpaMMoi AUCHUILINHBI, TPAaBUILHOE PellIeHUE 3a0auu.
MOJIHOE 3HAHWE MPOrPaMMHOIO MarTepuasa, YCBOGHHE OCHOBHOM JuTepa-
Ouenka 4 TYpbl, PEKOMEHJOBAHHOW B MPOrpaMMe, HATMYUE MaJIO3HAYUTEIbHBIX OILIU-
(xopor1o) OOK B pEICHUH 3a/1a4¥, UJTU HEIOCTATOYHO MOJTHOE PACKPBITUE COJIEPIKAHUE
BOIpoOcCa.
OI_IGHKa 3 3HAHUC OCHOBHOTO MPOTrpaMMHOT0 MaT€prajiia B MUHUMAJIIbHOM O6’beM€, I10-
IPEUIHOCTH HEMIPUHIIUIHAIBFHOTO XapaKTepa B OTBETE Ha SK3aMEHE U B pellie-
(YIIOBJIETBOPUTEHHO)
HHU 3a4a4U.
Onenka 2 mpoOesbl B 3HaHUSAX OCHOBHOTO MPOTPaMMHOI0 MaTepuala, MPUHIUITHAIb-
(HeyIOBJIETBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HAa BONPOCHI U B PEIICHUH 33/1a4H.
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JIMCT PETICTPALIMU U3MEHEHUIA
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