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Pabouas mporpamMma JHCIHITHEE! « MHKpoOHOIOrHA» COCTAB/IEHA B COOTBETCTBHH C Tpedo-
pagusamu DefepankHOr0 rocyJAapcTBeHHOTo 00pa3oBaTeNLHOrO CTAHAAPTA BRICIIEro oOpasoBaHHA
(®I'OC BO), yreepxaennoro [Ipukasom MunucTeperea obpasoBanns U Hayku Poccuiickoii ®ee-
paman ot 17.07.2017 r. Ne 699. PaGouas nporpamva npejiHasHadeHa JUis DOATOTOBKH Dakanaspa 1o
manpapieEnio 35.03.07 TexHo.orHs NPoH3BOACTBA H NepepaboTKH CebCKOXO3SHCTBEHHOMH
NPOAYKIINH, HATPaBIeHHOCTH — TeXnonorns NpoH3BOACTEA, XPAHEHH: H nepepadoTka NpoxyK-
HH PACTEHHEBO/ICTBA H KHBOTHOBOJCTBA.

Hacrosmas pabouas mporpaMMa JHCIHIITHHEL COCTABICHA B paMKax OCHOBHOH mpodeccuo-
HanpHO# o6pazoparensHoit nporpammsel (OITOIT) u yunTeBaeT ocobeHHOCTH 0Dy4YeHHA IPH HHKIIO-
3UBHOM 00pa3oBaHHH JIMI] C OrPaHHYEHHBIME BO3MOKHOCTAMHA 310poBbd (OB3) u HHBanAIOB.

CocTaBHTenh — KAaHIHAAT CENBCKOX03AiCTREHHBIX Hayk Umngera [O. 3.

PaGouas mporpaMma DMCHHMIUIMHBEI OOCYMKIEHA Ha 3acefaHuu kadenpsl arpoTeXHONOTHH H
3KOJIOTHH
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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs N0 JUCHUIINHE,
COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp mo HampasneHuto moarotoBku 35.03.07 TexHosorusi MpOM3BOJCTBA U TEPEPabOTKH
CEeNTbCKOXO03SMCTBEHHOM MPOAYKLMHU JOJDKEH OBITh MOJATOTOBJIEH K PEIICHUIO 3a7a4y MpoQecCuoHaIbHON
NESITeIbHOCTH CEAYIOUINX TUIIOB: MPOU3BOICTBEHHO-TEXHOJIOTUYECKOIO TUTIA.

Heab quCHUNIUHBI — chOopMHUPOBATH Y OOyYAIOMIMXCS 3HAHHS, YMEHHUS M HaBBIKA MO OCHOBAaM
oOmel U creruanbHOM MUKPOOHOJIOTUH MU YMEHHI WCIOJIb30BAaHUS TOJYUYCHHBIX 3HAHWM JJIS PEUIeHUs
MPAKTUYECKHX 33]1a4 CEJIbCKOTO XO035HCTBA B COOTBETCTBHH C (DOPMYIHPYEMBIMU KOMIIETEHIIUSIMH.

3agaum IUCHUIIHHBI:

- U3YYHUTh CHUCTEMAaTHKYy, MOP(OJIOTHIO, TEHETUKY U Pa3MHOKEHUE OakTepuii; MeTaboIu3M MHUK-
POOPraHnu3MoB, Y4aCTUC MUKPOOPTAaHNU3MOB B MIPCBPAILICHUAX PA3JIMYHBIX COCAUHCHHU;,

— U3YYUTh OCHOBHBIE MUKPOOPTaHU3Mbl U OCBOUTH METO/IbI ONpPEAENICHUSI UX COCTaBa U aKTHUBHO-
CTH,

— copMHUpOBaTh MOHATUS O POJIM MUKPOOPTaHHW3MOB B TIOYBOOOPA30BATEIHLHOM MPOLIECCE, MUKPO-
OMOJIOTMYECKHX IMpolleccax MPHU MPOU3BOJCTBE, XPAaHECHUH U TMepepaboTKe CeNbCKOXO03HCTBEHHOU Mpo-
TYKIUH.

1.2. KomnereHUMH M HHAMKATOPBI UX JOCTHKEHH I

OIIK-1. CrocoGeH pemiaTh THMOBBIC 3a7a4d MTPO(PECCHOHATLHON NEATeIbHOCTH Ha OCHOBE 3HAHHMM OC-
HOBHBIX 3aKOHOB MATCMATHYCCKUX, CCTCCTBCHHOHAYYHBLIX H O6HlerO(b€CCI/IOHaHBHBIX AJUCHUIIIIMH C
MpUMEHEHHEM WH(OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Kon u HaumeHnoBanue dopmupyembie 3YH
WHAUKATOpa TOCTHKE-
3HaHUS YMEHUS HaBBIKH
HUSI KOMIIETCHIIUU
N-1omnk-1 OOyuarommiics momkeH | O0yJarommiics nomxkeH | OOyuaromuiics
Hcnonb3yeT OCHOBHBIC | 3HATH: YMETh! JOJDKEH BIIAJICTh:

3aKOHBI €CTECTBEHHO- | OCHOBHBIE 3aKOHBI €CTE- | MCIOJIb30BaTh  OCHOBHBIE | METOJAAMH IPUTO-
HayYHBIX JUCIUIUIMH | CTBEHHOHAYYHBIX JIMC- | 3aKOHBI M TIOHSATHUS €CTe- | TOBJICHUS IIpena-
JUTSL pEIlIeHUs CTaH- [UIUTAH, SBJICHUA ¥ | CTBEHHOHAYYHBIX  JIUCIU- | pATOB HU MHUKPO-
JTApTHBIX 337a4 B 001a- | MPOIECCOB, B TOM YHCJIC | TUTHH B MPOGECCHOHATBHON | CKOITUH, METOJaMHU
CTH MPOU3BOJICTBA, TIE- | CUCTEMATHKY, MOP(OIIO- | IEATEIBHOCTH, YMPABIATH | ONMPENCTICHUS  CO-
pepaboOTKH M XpaHEHHUsI | THI0O MHUKPOOPTaHU3MOB; | MUKPOOMOJIOTUUECKOW aK- | cTaBa MHKPOOpTa-
CEJIbCKOXO35IMCTBEHHON | METOJbI M3YUYEHUSI Kaue- | TABHOCTBIO MOYBBI, aHAIM- | HI3MOB M HMX akK-
MPOIYKIIMH C IPUME- | CTBEHHOTO M KOJIMYe- | 3MpOBaTh JaHHBIE MHUKPO- | THBHOCTH —

HEHHEeM UH(POpPMaLU- | CTBEHHOTO coctaBa | Omonoruueckoro anamusa | (b1.0.14-H.1)
OHHO- MHUKPOOPTaHU3MOB — | mouB, pacTeHHi
koMMmyHuKalmoHHbIX | (b1.0.14-3.1) - (b1.0.14-V.1)
TEXHOJIOTH
2 MecTto nucuumianHbl B ctpykrype OITOII

Jucuumimmnaa «MUKpOOHOIOTHs» OTHOCHTCS K 00s13aTeNIbHOW YacTH OCHOBHOW MpodeccruoHab-
HOM 00pa3oBaTeIbHON MPOrpaMMbl OaKajgaBpuara.

3 O0béM IMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM IUCIUIUIMHEI cocTaBigeT 4 3aueTHRIX enunull (3ET), 144 akageMuyeckux 4acoB (majiee ya-
coB). [lucuumnnuHa uzyyaercs:

— ouHas (opma oOydeHus B 4 cemecTpe;

—3a04Has popma oOydeHus Ha 2 Kypce.



3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

KonnuecTBo yacos
Bun yuebnoi paboThI ouHas popma 3a0uHas popma
o0yueHHsI o0yueHHs
KonTtakTHasi pabora (Bcero), 54 16
B TOM YHCJIe MPAKTHYECKAs MOJIT0TOBKA
Jlexmuu (JI) 18 8
JlabopaTtopusie 3ansTus (JI3) - -
[Tpaktuueckue 3ausarus (113) 36 8
CamocrosiTesibHasi padora ooyuaronuxcsi (CP) 63 119
KonTtpoJs 27 119
Hroro 144 9
3.2 Pacnpenenenne y4eOHOr0 BpeMeHH 1O pa3jejiaM U TeMam
Ounas ¢popma o0ydeHus1
B ToM uncne 2
KOHTaKTHas paborta 8
Ne Bcero b9
HaumeHnoBanue paszzena u TeM &
TEMBI 4acoB CP o
JI JI3 | II3 o
~
1 2 3 4 5 6 7 8
Pazgen 1 O6mas mukpoOuonorus
1.1. | BBenenue B IUCHUIUIMHY 7 1 — — 5 X
12 Cucrematuka, Mmop¢oJiorus, CTpoeHHe U pas- 9 1 5 5 N
" | MHOXKeHHe OakTepuil (TPOKapUoT)
1.3. | 'eHeTHKa MUKPOOPIaHNU3MOB 7 1 - - 5 X
MuKpoOpraHu3Mbl M OKpY>Karolas cpefa, B3a-
1.4. | IMOOTHOIIEHUSI MUKPOOPTraHU3MOB MEX]Y CO- 9 1 2 - 5 X
0Ol U IPYTUMU CYIIECTBAMH
MeTta00113M MUKPOOPTaHU3MOB, IUTAHUE
1.5. poop 1 1|4 - |5 x
MHUKPOOPTaHU3MOB U OMOCHHTE3
[IpeBpaieHne MEKPOOPTraHU3MaMU COSHE-
1.6, | Peebam POOP A 10 1| 4] - |5 x
HUH yriiepoja
[IpeBpaieHne MEKPOOPTraHU3MaMU COSIHE-
1.7. | uuit a3ota, dhocdopa, cepsl, xene3a u Ipyrux 9 2 2 - 5 X
HJIEMEHTOB
Paznen 2 CenbCkoX03siCTBEHHAs MUKPOOUOJIOTHSI
MukpoOroIOTHSs TOYBHI, CHCTEMA UCTIOIh30Ba-
2.1. | HES TOYBBI U MUKPOOHMOJIOTUUECKHE OCHOBBI 13 2 6 - 5 X
MOBBIIICHHUS €€ TIJI0JJOPOIUs
2.2. | MukpoOuronorus KOpMOB 14 2 6 — 6 X
MukpoOroIoTHsI MPOTYKTOB KUBOTHOBOCTBA
23. P PRy A 14 2 |6 6 | x
U ITHIIEBOJCTBA

Paznien 3 buokoHBepCHs OTXOI0B CEIBCKOTO X035HCTBA U nepepadbaThIBaIONICH MPOMBIIUIEHHOCTH




buokoHBepcus HaBo3a, NITUYBETO [TOMETA, KHU-
3.1. | BOTHOBOJUECKUX CTOKOB U IPYTHX OTXOJ0B 7 2 — — 6 X
CEJIbCKOI0 XO35HCTBa
buorexHonornyeckue ajabTEPHATUBBI B CEIlb-
3.2. | CKOM XO035HCTBE U NEPCIEKTUBBI UX HCIOIb30- 7 2 - - 6 X
BaHUs
KoHTpoas 27 X X X X 27
Hroro 144 18 36 0 63 27
3aounas popMma 00yyeHUs
B Tom uucie "
KOHTaKTHas paboTta g
Ne Bcero &
TeMBbI HanmenoBanme pasacia u TCM 4acOB CP E
JI J3 | II3 =
i
1 2 3 4 5 6 7 8
Pazgen 1 O6mas mukpoOuonorus
1.1. | Benenue B IUCHUIIIIMHY 9 — — - 9 X
12 Cucremaruka, Mopoiorus, CTpoeHHe U pa3- 12 1 1 _ 10 X
" | MHOKEeHHE OaKTepHil (POKAPHOT)
1.3. | 'eHeTMKa MUKPOOPTraHU3MOB 11 1 - — 10 X
MuKpoopraHu3Msel U OKpy»Karollas cpesia, B3a-
1.4. | IMOOTHOUIEHHUSI MUKPOOPTAaHU3MOB MEXAY CO- 11 - 1 - 10 X
00l U JPYyTUMH CYIIECTBAMHU
15 MeTaboa13M MUKPOOPTraHU3MOB, ITUTAHHE 11 1 B _ 10 X
" | MUKpPOOPTaHHU3MOB ¥ OMOCHHTE3
L6. HpUeBpameHHe MHUKPOOPIaHU3MaMH COE/INHE- 10 B B _ 10 X
HUH yriepoja
ITpeBparieHre MUKPOOPraHU3MaMU COEINHE-
1.7. | uuit a3ota, hocdopa, cepsl, xenes3a u Apyrux 10 - - - 10 X
JIEMEHTOB
Paznen 2 CenbCKOX03sCTBEHHAsE MUKPOOHOJIOTHsI
Mukpo61oIIorus No4Bbl, CUCTEMA UCIIOIb30Ba-
2.1. | HUS IOYBBI U MUKPOOHOJIOTUYECKHE OCHOBBI 13 1 2 - 10 X
MOBBIIIEHUS €€ TUI0A0POAUs
2.2. | Mukpo6uosiorusi KOpMOB 13 1 2 - 10 X
23 Mukpo6uosiorust NpoyKTOB )KMBOTHOBO/ICTBA 13 1 ) 3 10 X
U NTULIEBOJCTBA
Paznen 3 buokoHBepCHs OTXOI0B CEIBCKOTO X035CTBA U MepepadbaThIBAIONICH MPOMBIILIEHHOCTH
brokxoHBepcus HaBO3a, NTUYLETO TOMETA, JKU-
3.1. | BOTHOBOJYECKUX CTOKOB M IPYI'MX OTXOJI0B 11 1 - - 10 X
CEJIBCKOT0 XO3sIiCTBa
buorexHonornueckue ajabTEPHATUBBI B CEJlb-
3.2. | CKOM XO3SIICTBE M MEPCHEKTUBBI UX UCIOJIB30- 11 1 - - 10 X
BaHUs
KoHTtponb 9 X X X X 9
Hroro 144 8 8 - [ 119 9




4 CprKTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIYAKOLIIEe MPAKTHYCCKYIO TIOATOTOBKY

[IpakTrueckas MOATOTOBKA MPH peaTu3aliKi YYEOHBIX MPEIMETOB, KYPCOB, MUCIHUIUIMH (MOMIY-
7ieil) OpraHu3yeTcsl MyTeM MPOBEACHHS MPAKTHUYECKUX 3aHITHMA, MPAKTUKYMOB, JIa0OpaTOPHBIX paboT U
WHBIX aHAJIOTUYHBIX BUJIOB YUEOHOW ACATEIHHOCTH, IPEIYCMATPUBAIOIINX YIaCTHE 00YyJIaIONIUXCS B BbI-
MIOJIHEHUU OTJENIbHBIX AJIEMEHTOB padoT, CBSI3aHHBIX C OyAyIIeH MpodecCHOHANBHOMN AeITeIbHOCTHIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0Sl OTICIBHBIC 3aHITHS JEKIIMOHHOTO THIA, KO-
TOpBIE MPEAYCMATPHUBAIOT Nepefady yuyeOHoW MHpOpMalnuu 00ydaromumMcs, He0OX0IUMON ISl moce-
JYFOITIETO BHITIOJIHEHHS pa0boT, CBSI3aHHBIX ¢ Oyayiiel mpodecCHOHAIbHON ACSTEIHHOCTHIO.

PexomenayeMbIii 00beM MPaKTUUECKOW TOATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I MUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrerenunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xkanue TUCHUNIHMHBI

Pa3nen 1 O6masi MUKPOOHOJIOTHSA

1.1 IIpeameTt, ucTopus U 3a1a4¥ MUKPOOHOJIOTHH

[IpenmeT, MeCcTO M POJIb MUKPOOUOJIOTHH B CUCTEME OMOJOTMYECKHX M CEIbCKOXO3SHCTBEHHBIX
Hayk. Hcropus mukpoduonoruu. OTKpbITHE MUKpOOpraHu3MoB AHTOHM BaH JleBenrykom. Ilepuon Gec-
CHUCTEMHBIX HaOIIOJIeHUH («OMucaTeIbHbIN Mepruoa» B pa3BUTHH MHKpoOuonoruu). Habmonenus [1.C.
CamoiinoBuya, M.M. Tepexosckoro. OtkpsiTust JIyu [lactepa (mpupona 6poxxenus, Bo30yaurenn 0omues-
HEl).

1.2 Mopdonoruss MUKpOOPraHu3MoB

MuKpoopranu3Msbl - IPOKAPUOTHI, SYKAPUOTHI, UX OCHOBHBIE pa3auuus. [[pHHIMIIBI cCTEMaTUKN
(TakCOHOMUM) OaKTEPHIA.

Mopdomorust 6akTepuii. CTpoeHue kieTok 0akTepuid. KileTouHbie CTEeHKH TpaMITOIOKUTEIBHBIX U
rpaMOTPUIIATENbHBIX OakTepuil. Karncynbl (M CIIM3UCTHIE CIIOM), IUTOIUIa3MaTHYECKas MeMOpaHa, KI'yTH-
Kk, GumOpun (uiam) y OakTepuii, BKIIOUEHHUS, UX COCTaB (DYHKIIMU. DHIOCTIOPHI U IUCTHI OAKTEPHil.
Poct u pazMHOXeHHEe MUKPOOPraHu3MoB. CrocoObl pa3MHOMKEHHSI TPOKAPUOT (OAKTEpHid, aKTHHOMHUIIE-
TOB, ITMAHOOAKTEPHHN).

1.3 I'eneTuka MUKPOOPraHu3MoOB

['enetndeckuit ammapat y npokapauT. Permmukamus JIHK. Moaudukanuu, MyTanuu 1 peKoMOu-
Hau. MyTtarensble GakTopbsl. ['eHeTHuecKue peKOMOMHAIMKM y TPOKApHoOT - TpaHchopMalus, TpaHc-
IOyKIUs, KoHbloranusa. BHeXpoMocoMHbIe (paKTOphI HACIEICTBEHHOCTH - MJIa3MU/Ibl U TPAHCIIO30HbI OaK-
tepuil. ['eHHas nHXxeHepust B Mukpoouonoruu. [lomyuenue 1neHHbIX (OPM MUKPOOPTAaHU3MOB JIJISI CEJlb-
CKOTO XO0341CTBa U MPOMBILIUIEHHOCTH.

1.4 MukpoopranusMbl 4 OKpPYKaIIas cpeaa

OTHolIeHHEe MUKPOOPTaHU3MOB K (haKTOpaM BHEUIHEH cpesibl. 3aBUCUMOCTh MUKPOOPIaHU3MOB OT
BOJHOIO pexuma cpelibl. OCMOTHYECKOE AAaBJIEHUE KIETKH Yy Pa3HbIX IPYII MUKPOOPTaHU3MOB U MX OT-
HOILIEHUE K Pa3HBbIM YPOBHSAM BIIXKHOCTHU Cpe/ibl. BiusiHUE KHCIOTHOCTH CPEbl HA pa3BUTHE OTIEIbHBIX
MUKpooprann3moB. Kputuueckue 3HaueHuss pH B jKH3HENEATENBHOCTH MUKPOOPraHu3MoB. OTHOLIEHHE
MHUKPOOPTaHU3MOB K KHCIOPOIY. A3poObl M aHa3poObl ((hakyabTaTUBHBIC U O00IUTaTHBIC). OKUCIUTENh-
HO-BOCCTaHOBMTEJIbHBINA MOTEHIMAN CPEABI U Pa3BUTHE PAa3HBIX I'PYNI MUKPOOPraHU3MOB. BiusHue nas-
JICHUS, XUMUYECKUX BEIECTB, paralllii Ha MUKPOOPTaHU3Mbl. Paznuune peakiuii BereTaTuBHbBIX KJIETOK
MHUKPOOPIaHU3MOB U SHJIOCTIOp OAKTEpHi HAa BHEUTHHE BO3ACHCTBUS.

1.5 O6MmeH BemecTB (MeTa00JIM3M MHKPOOOB)

XUMHUECKUH cOCTaB MUKPOOHOH KieTkH. Ponmb (epMeHTOB B KHM3HENEATETbHOCTH MUKPOOpra-
HU3MOB. [IuTanne mMukpoOoB (aHabonu3Mm). Tumbl nutaHus. JlpixaHue MUKpoOOB (kaTabomu3m). Tumsl
JBIXaHUSL.

1.6 IIpeBpaienue MUKPOOPraHU3MaMM COeIMHEHHH yriiepoaa

3HaueHUE NPOLECCOB MPEBPAILLEHUS YIIEPOAOCOAEPHKALIX BEIIECTB B KPYIrOBOPOTE YIieposa B



IPUPOJIE U POJIb MUKPOOPTaHU3MOB B PACIajie OPraHMUECKOro BemecTBa. MoJI0OYHOKUCIIOE OpOKeHHE U
ero Bo3OyauTenu. 3Hau€HUE MOJIOYHOKHCIOTO OpOKeHHsI B MUIIEBON MPOMBIIUIEHHOCTH U OBITY (IIpH
KOHCEPBUPOBAHMH, TMOJTYYEHUN MOJIOUHOW KUCIIOTHI, TPOU3BOICTBE KHUCIOMOJIOUYHBIX MPOAYKTOB, CHIpa),
P CUJIOCOBAaHUH, CEHAKUPOBAHUU KOPMOB.

CrnuproBoe Opoxenue. Jpoxoku ((akynbTaTHBHBIE aHa’pOObI) Kak BO30YIHTENIH CHHPTOBOTO
OpoxeHusl (IMKUE U KyJIbTYpHBIC, HU30BbIC U BEpXOBBIC). VCIOIB30BaHNE NPOXIKEH B CIIUPTOBOM IMPO-
MBILIUIEHHOCTH, BUHOJICJINH, IMBOBAPEHUH, XJIEOONICUECHUH, TIPU U3rOTOBICHUN Kedupa, Kymbica. [Tomy-
YeHHe TJUIEPUHA MPU CIHPTOBOM OpOKEHUU NMPH W3MEHEHUU YCJIOBHM BBhIpAIIMBaHUS Ipoicken. Dd-
dexT IlacTepa.

IIponeccrbr 6poskenuii, BeI3bIBacMble OakTepusimMu poaa Clostridium. MacisHOKUCIIOE U aleTOHO-
OyTuioBoe OpokeHus. MacinsHOKuCI0e OpoKeHHEe MEKTUHOBBIX BEIIECTB U €ro 3HAYEHUE B MEPBUYHOM
00paboTke 1yO0BOJOKHUCTHIX pacTeHuil. bakrepun poxa Clostridium u OpokeHue 1eUTIoI035I.

1.7 IlpeBpaiieHue MUKPOOPraHU3MAaMH coeJMHEHUI a3oTa, ¢gocdopa, cepbl, xKeje3a

AMMOHU(UKAUSA a30TOCOIEPKAIIUX OPraHUYECKUX BEIIECTB. 3HAaYCHHE MHHEPATU3AIMH a30T-
COJIeprKaIINX OpPraHMYEeCKUX COeUHEHUH (OEeTKOB, HyKIEUMHOBBIX KHCIOT, MOYEBHHbBI, MOYEBOM U TUIIITY-
POBOM KHUCIIOT, XUTHHA). Pa3noxkeHne OETKOBBIX BEIIECTB B a3pOOHBIX M aHA3POOHBIX ycioBHsX. Bo30y-
IUTENN Tpolecca MuHepanu3auuu. [lponeccsl MUHepaan3auu Npyu XpaHeHUH IJ10/10B U oBoiei. [Ipu-
YUHBI TOPYH CEIbCKOX03IHCTBEHHOM MPOAYKLUU U BO3MOXKHOCTH €€ TPeAyIPeKICHHS.

[Iponeccol HuTpudukamuu. OkucieHrne aMMuaka B a3oTHyto Kuciothl (1 u Il dha3er HuTpuduka-
1un). [lonoxurenbHOe U OTpULIATENIFHOE 3HAYEHUE HUTPpU(DUKALIUY.

[Tpoueccol nenutpudukanuu. BocctaHoBieHHEe HUTPATOB M HUTPUTOB C 0Opa30BaHUEM MOJIEKY-
JSPHOTO a30Ta (IeHuTpudukanys). ACCUMUISIIMOHHAS U TUCCUMILIALIIMOHHAS HUTpATpe-IyKIus. 3Haue-
HUE 3THX MpoueccoB. Bo3dyaurenu mpouecca neHuTpuuKanuu. Perymismus nporecca J1eHUTpUpUKaiuu
arpoTeXHUYECKUMH MTPUEMAMH.

Azotodukcanus. buonorndeckas u abuosorudeckas Gpukcamus arMochepHoro azora. DHeprodd-
(EKTUBHOCTh U «IKOJOTMYECKasi YUCTOTa» OHOJIIOTHUecKoro azora. dukcamus a3ora arMmochepsl MUKPO-
opranu3mamu. CBOOOTHOKUBYIIHE, aCCOIIMATHBHBIE M CUMOMOTHYECKHE a30T(HUKCATOPHI — adpOOHbBIE U
aHa’poOHblie popMmel. LlnanobakTepun, yCBauBaromye MOJICKYJISIPHBIN a30T.

Cumbnotnueckas azoTukcanuu y 6000BbIX pacteHuid. KiryOeHbKOBBIE OakTepuu (pU300uH), X
CBOWCTBA: CHEIU(PUYHOCTh, BUPYICHTHOCTh, aKTUBHOCTh, KOHKYPEHTOCHOCOOHOCTh. Y CIIOBUS, OIpese-
nsirotue 3P GeKTHBHOCTH 0000BOPHU300HaTLHOTO CUMOHNO3a.

Posib MUKpPOOpPraHW3MOB B BBICBOOOXIEHUHM KHCIIOTHI U3 OpPraHUYecKux (ochopocoaepkamx
COCIMHEHMH U B TiepeBojie ¢hochaToB B paCTBOPUMOE COCTOsIHUE. bruosorndeckoe cBs3piBanue Gocdopa.
BoccranoBneHne OKMCIEHHBIX coeluHeHHH (pocdopa 1 BO3MOKHAs pOJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Posb Mukpoopraan3zMoB B pocopHOM MUTAHUU PACTCHHM.

Kpyrosopot cepsl B npupoae. O6pa3oBaHHe cepOBOIOPOJIa U3 CEPOCOACPIKALINX OPraHUIECKUX
coenuHeHU. OOpa3zoBaHNE CEPOBOIOPO/Ia N3 MUHEPAILHBIX COCTUHEHHH (CYTb()aTOB) 1 MUKPOOPTaHU3-
MBI, BBI3BIBAIOLIHE 3TH Tporecchl. OKUCIEHne MUKPOOPTaHU3MaMH CEPOBOIOPO/Ia B CEPY M CEPHYIO KHC-
noty. CepobakTepru M THOHOBBIE OakTepun. 3HaYeHHE cyabhodukcanuu u aecyiabdodukcanuu B MpH-
poze.

[TpsiMmoe 1 KOCBEHHOE y4acTHe MOYBEHHBIX MHUKPOOPTaHM3MOB B IIPEBPAIICHUSIX Keje3a, MapraH-
na, amoMuHuA. OKHUCIIEHHEe W BOCCTAHOBJICHHWE COCAMHEHUH jKejle3a MUKPOOpPraHW3MaMH. XapaKTepH-
CTHUKAa OCHOBHBIX TPEJICTaBUTENICH kene300aktepuid. TpaHchopmalus MUKPOOPTaHU3MaMU COSTUHEHUN
KaJbIMsl, MATHUS, KPEMHUS, KaJusl U APYTUX SJIEMEHTOB. 3HAYCHHE CApOTPOGHBIX MHUKOIIIA3M (MeTa-
JIOTEHUYMa) B aKKyMYJIALIUU XKelle3a, MapraHia.

Paznea 2 CenbckoXxo3s1iiCTBEeHHAsi MUKPOOHOJI0THS

2.1 MuKpoO610JI0THS TOYBbI

Pa3BuTune B3MIA10B YYEHBIX HA POJIb MUKPOOPTaHU3MOB B 00pa30BaHUM NMOYBBL. DaKTOPHI CPEHl,
omnpezensione GopMUpOBaHNE MHUKPOOHBIX accoruanuii. MUKpoOpraHu3Mbl MMOYB Pa3IMYHbIX THIIOB.
Hakoruienne rymyca u GOpMHpPOBAHHE CTPYKTYPHI TIOYBHI.

2.2 MUKpPOOHOJIOTHSI KOPMOB

Ceno oObIKHOBeHHOE U Oypoe. MHUKpoOHOIIOrHYecKre MPOIECcChl MPU 3aTsDKHOW (HapyIIeHHON)
CYILIKE CEeHa, YCWJIMBAIOIINE MOTEPU MUTATEIbHBIX BEIIECTB B CEHE, U MEphl MPEayNpPEexKICHUS MOTEPD.



SIBeHne TepMoreHesa (camMopa3orpeBaHMsi) MpH YBIAKHEHHM ceHa M cMeHa Mukpodiopsl. Ilomoxu-
TEJIBHOE U OTPULIATEIIBHOE 3HAYEHHE TEPMOIEHE3a MPU IMPUTOTOBJIEHUM CEHA, 3€PHOBBIX KOPMOB. «by-
poe» ceHo («caMorpernasi CoJIOMa») Kak pe3ysbTaT YMEPEHHOTO TepMOreHe3a, 00yCIIOBIEHHOTO KHU3He-
NesITeIbHOCThI0 MUKPOOPraHu3MOB. [IiecHeBeHIe U caMOCOrpeBaHue — INIaBHbIE MPOOJIEMbI XpaHEHUSI.

CurnocoBaHue — KOHCEPBHPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpOXKEHUS.
MukpoOunosioruyeckue mpoLecchl IpU ropsYeM U XOJI0IHOM croco0e CHIIOCOBAHMS U UX PEryJIUpOBaHUE.
CenaxxupoBaHue (1 3epHOCEHaX) KaK crioco0 MPUTOTOBJICHUS KOpMa Ha OCHOBE CO3JaHUs «(PHU3HOIOTH-
YEeCKOW CyXOCTH» JII MHUKPOOPTaHU3MOB. Y CIIOBUS, CIOCOOCTBYIOIINE COXPAHHOCTH CEHaXka, 3epHOCe-
Haxa.

2.3 Mukpo6no/10rusi NPOAYKTOB »KMBOTHOBOACTBA U NTHLEBOACTBA

Hcrounnku mepBUYHON MHUKpOQIOpsl MOJoKa. M3MeHeHne coctaBa MHUKPOOPTaHU3MOB MOJIOKA
IPU XpaHEHUH U TPAHCIOPTUPOBKE. MeTo bl macTepu3anuu Mojioka. [Topoku Moiaoka MUKpOOHOTO Tpo-
UCXOXACHHUS. MHUKPOOHOIOTHS MUTHEBOTO U CHIpOro Mosioka. [larorenHsie Mukpoopranusmsl. Canurap-
Hasl OLIEHKa MOJIOKA.

MukpoOuoiorus MOJIOYHBIX MPOAYKTOB. KucioMonouHble NpoayKThl U HAMUTKH. MuKpoOuono-
TrUYecKasl XapakTepUCTUKa 3aKkBacOK. CaHUTAPHO-TUTMEHUYECKUN KOHTPOJIb MPOU3BOJICTBA MOJIOKA M MO-
JIOYHBIX MPOIYKTOB.

OTpaBiieHus IpyU UCIIOJIB30BAaHUH HET0OPOKAYECTBEHHBIX MOJIOUHBIX MPOTYKTOB.

MuxkpoOuosorus Msica U MSCHBIX MPOAYKTOB. McTouHMKM OakTepuaibHOro oOCeMEeHEeHUs msca
(mepBUYHas U BTOpUYHAs OakTepHaabHas 00ceMeHEeHHOCTh). CozepkaHue U pacrpeielIeHne MUKpPOOopra-
HU3MOB B Msice ITpU XpaHeHUHU. [Iopoku msica U MACHBIX IPOAYKTOB.

MukpoOHoIorus sIMIl CeIbCKOX035IMCTBEHHON NTUIIBI. VICTOYHUKM 0OCEeMEHEHUs U MyTH MPOHUK-
HOBEHHSI MUKPOOPTraHU3MOB B sii110. CriocoObl XxpaHeHus sull. [lopya sl v myTH CHUKEHUS UX OaKTepu-
abHON o0cemeHeHHOCTH. KoHcepBupoBaHue SuIl.

Pa3nen 3 buokoHBepcHsi 0TX00B CeJIbLCKOI0 X03s1iiCTBA U NMepepadaTbiBaloleil MPOMbIIII-
JICHHOCTH

3.1 buokoHBepcHusi HaAB03a, ITHYHET0 NMOMeTAa, ;KHUBOTHOBOYECKUX CTOKOB MU JPYIrHX OTXO-
J0B Ce1bCKOI0 X031 CTBA

Ponp MUKpOOPraHM3MOB NP KCIOIB30BAHMM HABO3a, KOMIIOCTOB M JIPYTUX YIVIEPOAOCOAEpIKa-
IIMX OTXOA0B. MeToabl yTHIM3allMM OTXO0JI0B KMBOTHOBOJICTBA M NTUIIEBOJICTBA. bOKOHBEpCHs HaBO3a,
NTUYHETO TOMETa, )KMBOTHOBOJYECKMX CTOKOB U APYTrUX OTX0/10B. COBpPEMEHHBbIE 3KOJIOTHYECKH Oe3-
OIacHbIe TEXHOJOTHH NepepaboTKH OTXOA0B KMBOTHOBOJCTBA M MOJIYYEHHUE MOJIE3HBIX MPOAYKTOB IS
CEJIbCKOT0 XO0351CTBA U MMPOMBIIIIIEHHOCTH. 3PABOOXPAHUTEIIbHBIC ACIIEKTHI.

3.2 buorexHosorn4ecKkue aJbTEPHATHBBI B CEJIbCKOM XO3SIIICTBE M NEPCHEKTHBbI HX HC-
10JIb30BAHUA

buorexHonornueckue anbTepHATUBEI B CEIBCKOM XO35MCTBE U MEPCIEKTUBBI UX MCIIOIb30BaHMS.



4.2 Copaep:xkaHue JeKUMii

Ounas ¢popma o0ydeHus1

Ne
JIEKI{AHA

Kparkoe conepsxanue neKkuu

Konunuectso

qacoB

[IpakTuueckas

IIOArOTOBKa

BBenenue B AMCHMILINHY

[Ipenmet, MecTo U poJib MUKPOOHOJIOTUU B CUCTEME OMOJIOTHYECKUX U CEIbCKO-
XO3SIMCTBEHHBIX HAyK. 3aladu MuKpoOwonoruu. lcmonp3oBaHue MHKpOOpTra-
HU3MOB B HEKOTOPBIX OOJIACTAX 4YeloBeyYecKoil nesrenbHOcTH. Mctopus dopmu-
POBaHMSI MEKPOOHOJIOTUH KaK HAYKH.

Cucrematuka, mopgoJiorusi, CTpoeHHe U pa3MHOKeHUe OakTepuil (mpoka-
pHoT)

Cucrematrika MUKpPOOPTraHu3MoB. Mopdosorus MUKpOOpraHu3MoB. Pukkercuun
(popma, ctpoenue, pacmpocrtpaHeHue). Mukomiasmel (popma, cTpoeHue, pac-
npoctpanenue). L — dopmbl Gaktepuii (popma, cTpoeHHE, pacrpoCTpaHEHHUE).
Axtunomuuetsl (popma, crpoenue, pacnpocrpanenue). Llnanobdakrepun (dhop-
Ma, CTPOCHHE, pacmnpocTpaHeHue). Bupycol (popma, cTpoeHme, pacrnpocTpaHe-
HHC)

I'eneTuka MUKpPOOPraHU3MOB

Hacnencteenusie (akTOpbl MUKPOOPTAaHU3MOB. MeEXaHU3MEBI, BBI3BIBAIOIINE U3-
MEHEHHMsI TeHeTHYeckoi nHdopmaruu. MyTtaruu. ['eHeTnueckue peKoMOMHAIUH.
[IpakTHuecKoe UCIOIb30BaHUE TOCTHIKEHUN T€HETUKH MUKPOOPTaHU3MOB

MuxkpoopranusmMbl U OKpYKamliasi cpeia, B3aHMOOTHOLLIEHU MHKpPOOpra-
HHM3MOB MeK1y CO00H M JPYTHMH CylIeCTBAMH

Odusnueckue GakTopsl. Xumudeckue (paxTopbl. BzammMooTHOIICHHS MEXIy Op-
raHu3MaMu: Tpoduyeckas U aJIeTOXUMHUYECKast IPUPOJIa B3aUMOCBS3EH
MeTa001M3M MUKPOOPTaHU3MOB

XUMHUYECKU COCTaB KJIETOK MHKPOOPraHU3MOB. Poiib (hepMeHTOB B KU3HEAES-
TEIBHOCTU MUKPOOpraHu3MoB. CrocoObl MUTaHUS U TOCTYIIEHUE MUTATENbHbBIX
BEIIECTB B KJIETKY. [IoTpeOHOCTh B Kene3e, Kaluu, KalbLUuU, MUKPOIJIEMEHTAX,
BUTAaMHUHAaX, POJIb ATHUX COCAMHEHHUN B MEeTabOIu3Me KJIeTOK. buocunres Genkos,
YIJIEBOJIOB, JIMIIUJOB, HYKJIEHMHOBBIX KHCIOT, aMUHOKHUCIIOT

IIpeBpamenne MUKPOOPraHM3MaMHu COeIMHEHNH yriepoaa

KpyroBopot yriepoaa B npupoie U pojib MUKPOOPTaHU3MOB B pacrajie OpraHu-
4ecKoro Beuiectsa. MosiouHOKHcI0€ OpoxkeHue U ero Bo3oyaurenu. CnupToBoe
OpoxxeHrne. MacistHOKUCIIOe OposkeHHe. A’poOHOE pas3lIoKEHUE LEJUTIOI03bI.
O6pazoBanue KUCIOT (YKCYCHOM, SIOJIOYHOM | JIp.)

IIpeBpanienne MHUKPOOPraHM3MaMH COeJMHeHUil a3ora, ¢ocdopa, cepsl,
AKese3a

Munepanuzanus (aMMOHU(DUKAIMS) a30TCOEPKAIUX OPTraHUYECKUX COCIUHE-
Huii. [Iponeccl HUTpUUKaUK 1 TeHuTpuduKauu. buonorndeckas duxcarus
MoJIeKyJIsipHOro azoTa. IIpeBpamenue ¢ocdopa. [IpeBpamenus cepol. [Ipespa-
IIEHUs JKene3a

MuxpoOnonorust no4BbI

[TouBeHHass MUKPOOMOJIOTHS, BOSHUKHOBEHHE M pa3BUTHE. MUKPOOPraHU3MbI B
MoYBe Kak cpejie o0uTaHus. Poib MOYBEHHBIX MUKPOOPTaHU3MOB B 00pa30oBaHUU
Y pa3pylieHuu neperHos (rymyca). BiusiHue o6paboTKH TOYBBI M1 BHECCHHS MH-
HEpaIbHBIX YJOOpEHHUH Ha JeATeNbHOCTh MHUKPOOPraHM3MOB. BiusHue menuo-
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paru 1moYB Ha MHKPOOHMOJIOTHYECKHE IMPOLECChl U COCTaB MUKPOOPTaHHU3MOB.
Bnusinue ceBooOOPOTOB 1 MOHOKYJIBTYP Ha MUKPOOPTaHU3MbI ITOUBbI

Mukpo6unosiorusi KOpMoB

CuHTe3 KOPpMOBOTO OelKa M aMHUHOKHUCIIOT MUKpoopraHuzMaMu. CHHTE3 MUKPO-
OpraHu3MamM BUTaMHUHOB U (pepMeHTOB. MukpoopranuzMsl kopmoB. CyIika ce-
Ha. KoHcepBrUpoBaHUE 3€1€HbIX KOPMOB

Muxkpo61o10rusi NPOAYKTOB *KUBOTHOBOJICTBA U MTHLEBOACTBA

W3meneHnne cocraBa MUKPOOPTraHU3MOB MOJIOKA MPU XPAaHEHUU U TPAHCIOPTH-
poBke. /IluHamMuKa MUKPOOHOIOTHYECKUX U OMOXUMUYECKUX MPOILIECCOB B MOJIO-
Ke. Mukpobuosornueckasi ~ XapakKTepUCTHKA  3aKBACOK. CanurtapHo-
TUTHEHUYECKUH KOHTPOJb MPOU3BOACTBA MOJIOKA U MOJIOYHBIX MPOIYKTOB.
MuxkpoOuoniorus msica U MSICHbIX HpoAyKToB. CoJlepikaHue U pachpeliereHue
MUKPOOPTaHU3MOB B MsICE€ MPHU XpaHEHUH. MUKPOOHOIOTHS SHUI] CETbCKOXO03sTH-
CTBECHHOMU ITHUIIEI

Muxpobunonornyeckue Npon3BoACTBa OMonpenaparoB. TeXHOJIOIUH MOJIyde-
HUS MHKPOOHBIX TpErapaToB JijIsi PaCTCHHEBOJCTBA W YKUBOTHOBOJACTBA. buo-
mpemapaThl CebCKOXO03SMCTBEHHOTO Ha3HAYCHUS. [IpOayleHThl U CynepIrpoy-
IIEHTHl aHTUOMOTUKOB — aKTUHOMHUIIETHI, TPUOBI, OaKkTepru. AHTHOMOTHUKH, TIpe-
MUKCBI, 9YOHMOTUKU U MPOOMOTUKHU B )KHBOTHOBOJICTBE M MTHUIICBOJCTBE.

buoxkoHBepcHs 0TX0A0B CeIbCKOr0 X03s1iicTBa. buokoHBEpCHUs HaBO3a, ITUYb-
€ro MoMeTa, >KUBOTHOBOJUYECKHUX CTOKOB M APYTHX OTXOJIOB CEIIBCKOIO XO3S5H-
ctBa. [lomydyenune O6uoraza u3 oTxonoB. [lomyueHne MOJNEKYISIPHOTO BOJIOPOJA,
CIIUPTOB, allETOHA U IPYTUX MPOAYKTOB. IIpOMBINIIEHHOE [TOTyYeHNEe KOPMOBBIX
JI00AaBOK M3 OTXOJIOB CEILCKOI0 X03sICTBA.

HToro

18

10%

3aounas popMma 00yyeHU

Ne nek-
185071

Kparkoe conepsxanue nekuu

Koue-

CTBO
YACOR

[IpakTuue-

CKasl Imoaro-
TOBKa

Cucrematuka, Mop¢o0rusi, CTpoeHHe U pa3MHOKeHUe OakTepuii (mpo-
KApHoT)

CuctemaTka MHKPOOPTaHU3MOB. Mopdosorusi MUKpOOpraHu3MoB. PUKkeT-
cuu (hopma, cTpoeHue, pacrnpocTpanenue). Mukoriasmel (popma, CTpoeHHE,
pacmipoctpanenue). L — dopmer O6akrepuii (popma, cTpoeHHe, pacpocTpaHe-
HHUe). AKTHHOMHUIETH! (opma, CTpoeHue, pacnpoctpanenue). Llmanobakre-
puu (dbopma, cTtpoeHue, pacrnpocTpanenue). Bupyco (popma, ctpoenue, pac-
IPOCTPAaHEHUE)

Mukpoopranu3mMsl U OKpy:Kawuiasi cpeia, B3aUMOOTHOIIEHUSI MUKPOOP-
TaHU3MOB MEKIY cO00M M IPYrUMHU CylIeCTBaAMM

Ousnueckue (akTopbl. XuMuueckue (akTopbl. B3amMOOTHONIICHHS MEXTY
oprau3Mamu: TpohuvecKas v aJuIeJOXUMHUIECKasi MPUPOJIa B3aUMOCBsI3ei

MeTa00/11M3M MUKPOOPTaHU3MOB

XUMHUYECKUH COCTaB KJIETOK MUKPOOPTraHU3MOB. Poiib (hepMEHTOB B KHU3HEIE-
ATEJIBHOCTH MUKPOOPraHn3MoB. CriocoObl MUTaHUA U NMOCTYIUIEHHE MUTATENb-
HBIX BEIIECTB B KJIETKY. [I0TpeOHOCTH B kenese, Kaluu, KaJIbIUH, MUKPOdJIe-
MEHTax, BUTAMUHAX, POJIb ITUX COCIUHEHUI B MeTa0OIM3Me KIEeTOK. buocun-
Te3 OEJIKOB, YITIEBOIOB, JIUIHJIOB, HYKJIEHHOBBIX KUCJIOT, aMUHOKHUCIIOT
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Mukpo0uosorust No4YBbI

[TouBeHHass MUKPOOHOJIOTHSI, BOSBHUKHOBEHHE U pa3BUTHE. MUKpPOOPTaHU3MbI
B II0YBE Kak cpene ooutanus. Poib MouYBEeHHBIX MHKPOOPIaHU3MOB B 00pazo-
BaHWH W pa3pylICHUH MeperHos (rymyca). Bausaue oOpabOTKHU MOYBHI U BHE-
CeHMs MUHEPAJIbHBIX YJA00peHMI Ha JesITeIbHOCTh MUKPOOPIaHU3MOB. Brus-
HUE MEJMOpalMU MOYB Ha MUKPOOHUOJIOrHYECKHUE POLECCHl M COCTaB MHUKPO-
Opranu3MoB. BiusiHHEe ceBOOOOPOTOB M MOHOKYJBTYP Ha MHKPOOPTaHU3MBI
MOYBBI

Mukpoduonornst KOpMOB

CuHTE3 KOPMOBOTO O€jlKa M1 aMHHOKHUCIIOT MUKpoopranusMamu. CHHTE3 MHUK-
poopraHu3MaMu BUTaMUHOB U (hepMEHTOB. MUKpOoOpraHu3Mbl KOpMOB. Cyii-
ka ceHa. KoHcepBUpOBaHUE 3€IEHBIX KOPMOB

Mukpo6mo/10rusi NPOAYKTOB »KMBOTHOBOACTBA U NTHLEBOACTBA
N3meHeHnne coctaBa MUKPOOPTaHU3MOB MOJIOKA TIPH XPAaHEHHH U TPAHCIIOP-
TUpOBKe. J[nHAMUKAa MUKPOOUMOJIOTHYECKUX M OMOXMMHUYECKUX IPOIIECCOB B
MoJIoKe. MukpoOuosornueckas XapakTepUCTHKa 3akBacok. CaHuUTapHO-
TUTUEHUYECKUN KOHTPOJb MPOU3BOACTBA MOJOKAa U MOJIOUHBIX MPOAYKTOB.
MukpoOuosorust Msica 1 MACHBIX MPOAYKTOB. CoziepKaHUE W pacipeie/iCHHe
MUKPOOPTaHU3MOB B MsCE TMPU XpaHEHHH. MHUKPOOHOIOTHS SHUIl CETbCKOXO-
3IACTBEHHOMN NTHIEI

BbuoxonBepcusi HaB03a, ITHYbEr0 MOMETA, )KUBOTHOBOIYECKUX CTOKOB H
JAPYTuX OTXO/I0B CEJILCKOI0 X03sliicTBa

Ponp MUKpOOpPraHuW3MOB HpH HCHOJB30BAaHUU HABO3a, KOMIIOCTOB U JPYTUX
YTJIEPOIOCOACPKAIIMX OTXOJA0B. METOIbI yTHIM3AIIMN OTX0JI0B JKHBOTHOBO/I-
CTBa M NTHUIEBOJACTBA. brOKOHBepcHs HaBO3a, NTUYBErO MOMETA, >KUBOTHO-
BOJYECKUX CTOKOB M APYTHX 0TX0/10B. COBpEeMEHHBIE IKOJIOTHYECKU Oe30mac-
HBIC TEXHOJOTHH MEepepadOTKH OTXOIOB KUBOTHOBOJCTBA W TMOJyYEHHUE TIO-
JIE3HBIX TPOAYKTOB ISl CEMBCKOTO XO3SIMCTBA M MPOMBIIIJICHHOCTH. 3/1paBo-
OXpaHUTEJIbHbIE aCMEKThl. BHOTEXHOJIOrMYEeCKUe aabTEPHATUBBLI B CEIbCKOM
XO03SHUCTBE M MEPCIIEKTUBbI MX WCIIOIh30BaHMSI.

Hroro

10%

4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aHATHIH

Ounas popma o0yueHust

HaunmenoBanue 1ab0paToOpHBIX 3aHATUN

Konuuectso

JacoB

IIpakTrueckas
MOATOTOBKA

Mukpockorn

MeTozpl IPUTOTOBIEHUS IPENAPATOB MUKPOOPTaHU3MOB

MuxkpoOuosiornyeckasi TEXHUKA U anmnapaTrypa

HpI/II‘OTOBJIeHI/IG IMUTATCIBHBIX CPCI

KosimuecTBEHHBIN yYET MUKPOOPraHU3MOB B Bojie. CaHMTapHas OLIEHKA BOJIbI

KonnyectBeHHBIN y4eT MUKPOOPIaHU3MOB B ITOUBE. BrifeneHre 6akTepuii B YMCTYIO
KYJIbTYPY

MOoJI0YHOKHCII0€, MACIITHOKUCIIOE, CIIMPTOBOE OPOKEHUE

S Pl BN Pl Pl ol [ fa

AMMOHM(UKALMS OSIKOBBIX BEIIECTB U MOUEBUHEI. A30TOMUKCHUPYIOIINE
OakTepuu. baktepuanbHbie y1oOpeHus
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9. | lIpeBpamenne MUKpOOpraHUu3MaMu coeiMHeHui docdopa, cepsl, xenesa 2 +
10. UccnenoBanue 3nmuduTHON MUKPOGDIOPHI 3epHA 1 MEKPOOUOJIOTHYSCKUN aHATTU3 4 N
cuioca
11. | MukpoOHOJIOTHS MOJIOKAa U MOJIOYHBIX TTPOTYKTOB 4
Hroro | 36 | 20%
3aounas popma 00yyeHUs
: | B¢
Neo . g2 | g8
HaumenoBanue 1a00paToOpHBIX 3aHITHIMA =3 | =6
n/n EF | €&
2 g g
=
1 Muxkpockorn. MeToibl IPUTrOTOBIICHUS MPETNapaToB MUKPOOPTaHU3MOB. 1 +
) MukpoOuosiornueckas TEXHHKA U anmaparypa
2. [IpuroroBieHue MUTATEIbHBIX CPEL 1 +
3. KosimuecTBEHHBIN YYET MUKPOOPraHU3MOB B Boje. CaHUTapHas OLIEHKA BOJIbI 1 +
4 KonuyectBeHHBIN y4eT MUKPOOPTaHU3MOB B ITouBe. Brienenue 6akrepuii B 1 +
YHUCTYIO KYJbTYPY
5. MonouHokucioe Opoxkenue. MacisiHokucnoe opokenue. CriuproBoe OpoxeHue 1 +
6. UccnenoBanue 3muduTHON MUKPOGDIOPHI 3epHA 1 MUKPOOUOJIOTHYSCKUN aHATU3 1 4
cuioca
7. MuKpOoOHOJIOTHS MOJIOKA M MOJIOYHBIX TTPOJTYKTOB 1 +
8. MuKpoOHOJIOTHSI Msica | STUIT 1 +
Hroro 8 20%

4.4 Conep:kanue NPaKTUYECKHUX 3aHATHH

[IpakTHueckue 3aHATUS HE IPEIYCMOTPEHBI YU€OHBIM IIJIAHOM.

4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4ar0IMXCst

4.5.1 Bwuasl caMOCTOSTEIbHON PabOThI 00yJarOIIHXCS

KonnuecTBo yacos
BHIBI CAMOCTOSATENLHON PAGOTHI 00YYArOIUXCS ouHas opma | 3aouHas Gpopma
o0yueHHs o0yuyeHHs
[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX 16 9
pabot
BrinoaHeHne KOHTPOJIBLHON pabOTHI — 15
CaMOCTOSITEIbHOE U3YUEHUE OTACIBHBIX TEM U BOIIPOCOB 27 85
IToaroroBka K IpOMEKYTOYHOM aTTECTalUU 20 10
HTroro 63 119
4.5.2  CopnepxaHHue CAaMOCTOSTEILHONW PabOThl 00yUaIOMIUXCS
KonuuecTBo
No 4acoB
HaunmenoBanue TeM 1 BOpocoB
n/n 3a04Has
ouHas popma
dhopma
o0ydeHHs
o0y4eHHs
1 IIpyuynHEI IOPYM CEITBCKOXO3AUCTBEHHOU MPOAYKIUU U BO3MOXKHOCTH 1 3
€€ IpeaynpexICHU
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[TonmyyeHue TaMLIIEPUHA IPU CIIUPTOBOM OPO>KEHUH MPH U3MEHEHHH

2 YCJIOBUM BBIPAIIMBAHUS APOKIKEN 2 3
Hcnons3oBanue IpoxkiKeN B CIIUPTOBOM MPOMBIIIEHHOCTH, BUHOJE-

3 JIUW, TUBOBAPEHUH, XJICOOTICUCHNUH, TTPU U3TOTOBIICHUH Kedupa, KyMblI- 1 3
ca
3HaueHue MOJIOYHOKHUCIIOTO OpOKEHHUS B MUIIEBON TPOMBIIITIEHHOCTH

4 1 ObITY (IIpU KOHCEPBUPOBAHUH, TTOIYYEHUH MOJIOYHON KUCIIOTHI, ITPO- 1 3
M3BOJICTBE KHUCIOMOJIOUHBIX IPOAYKTOB, ChIpa)

5 3Ha4YeHne MOJOYHOKHUCIIOTO OpOKEHUS TIPU CUIIOCOBAHUU M CEHAXKUPO- ) 3
BaHUU KOPMOB

6 Jlpixanre MUKpoOOB (kaTtabonm3M). TUTIBI JbIXaHUS. 2 3

7 [Tutanne MukpoOOB (aHA00IM3M). THUTIBI TUTAHMSL. 2 3

8 Posib dhepMeHTOB B KU3HEIEATEILHOCTH MUKPOOPTaHU3MOB. 1 3

9 Pa3znnune peakuuii BereTaTUBHBIX KJIETOK MUKPOOPIaHU3MOB U SHAO- ) 3
crop OakTepuii Ha BHEITHHUE BO3JICUCTBUS

10 | 'enHast MHXKEHEPHsi B MUKPOOHOJIOTHH. 2 3

1 Crioco0ObI pa3MHOXKEHUS TPOKAPHOT (OaKTepuii, aKTHHOMHIIETOB, ITHa- 3 3
HOOaKTepuit)

12 | Kancyibl (M CIU3UCTBIE CIION) 2 3

13 KJIGTE)‘-IHBIG CTCHKH TPAMIIOJIOKUTEIBHBIX U TPAaMOTPHUIATEIIbHBIX OaK- ’ 3
TEpHil.

14 | Ucropust MUKpOOHOJIOTHH. 2 4

15 | Mukpoopraiu3Msl IOYB Pa3INyYHbIX TUIIOB 2 4

16 | Hakomienue rymyca u GOpMUPOBAHUE CTPYKTYPHI TOYBBI 2 4

17 | Xapakrep B3auMOOTHOIIEHUH MEX/1y MUKPOOPraHU3MaMH 2 4

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

19 EcrecTBennast Mukpodiopa mOBEpXHOCTH PACTeHHH (CTeOIeH, INCTHEB, ’ 4
IUIOJIOB M OBOIIICH)
3aBUCUMOCTh COCTaBa AMU(PUTHBIX MUKPOOPTaHU3MOB OT BHIa, COPTAa,

20 | cTaguu pa3BUTUS PACTEHUS, HACEKOMBIX, KIIMMaTa, MECTOIOIOKEHUS 2 4
(OTKPBITHIM WM 3aIUIIEHHBIA TPYHT)

71 KopueBbie (IzmonnaHa) U IPUKOPHEBBIE (pu3ochepa) MUKPOOPTaHH3- ) 4
MBI paCTEHHUU

2 PusocdepHbie u mouBeHHBIE MUKPOOPTraHU3MBI KaK HHTHOUTOPHI pocTa ’ 4
pacTeHuil, mpoAyILHpYomue PUTOTOKCHHBI
Ceno 00bIkHOBEHHOE U Oypoe. «bypoe» ceHo Kak pe3ysbTaT yMepeH-

23 | HOrO TepMOreHe3a, 00yCIOBICHHOTO KU3HEACATEIIEHOCTHIO MUKPOOP- 2 4
TraHU3MOB

24 Mukpo6uoIorn4eckrue Npouecchl Ipu TopsyeM U XOJIOIHOM criocobe ’ 4
CHJIOCOBAHMUSI U UX PETyJIMPOBAHHE

75 CenaxxupoBaHue (1 3epHOCEHaXK) KaK CII0CO0 MPUTOTOBJICHUSI KOpMa Ha ’ 4
OCHOBE CO3/1aHUs «(U3NOJIOTHUYECKON CYXOCTH» JUIsl MUKPOOPTaHU3MOB

26 | CanuTapHO-II0Ka3aTEIbHbIE MUKPOOPraHU3MbI KOPMOB 2 4

7 CaHuTapHO-TUTUEHUYECKUI KOHTPOJIb MPOU3BOICTBA MOJIOKA M MOJIOY- ) 4
HBIX TPOAYKTOB

28 | Mukpobuosoruueckasi XapakTepUCTUKA 3aKBACOK 2 4

9 HcTounuku 6akTepuasbHOro ooceMeHeHus Msca (lepBUYHas U BTO- ’ 4
puuHas OakTepuanbHas 00CeMEHEHHOCTb)

30 | MukpoOHOJIOTHS SIUI] CEIbCKOXO3SIMCTBEHHON TTHITBI 2 4

31 CoBpeMeHHbIE IKOJIOTHYECKH OE30I1aCHbIE TEXHOJIOTUH MepepaboTKH ’ 4

OTXOA0B XXUBOTHOBOJCTBA
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39 [Tomyuenue MOJIEKYJIIPHOTO BOAOPOAA, CIIUPTOB, ALIETOHA U APYTUX 7 4
MIPOJYKTOB M3 OPraHUYECKHX OTXOJIOB
33 HpOI\fBIHI.HeHHOG MOJTy9eHHE KOPMOBBIX JJOOABOK U3 OTXOJIOB CEIIbCKOTO ) 4
X03sHCTBa
HTroro 63 119

5  Y4yeOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 JUCIUIIINHE

YyebHO-MeToaMUeckue pazpaboTku umerorcs B Hayunoit Ombmuoreke PI'BOY BO HOxHO-
VYpaneckuii 'AY:

1. Mukpobuonorus [DIEKTpOHHBIA pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1Mo Iuc-
IUIUIMHE [ CTYACHTOB arpOHOMHYECKOro (hakynbTeTa O4HOM (PopMbl 0OydeHUs, 0OydaroUIuXcs 10
mporpamMmaM OakajaBpuaTa 1Mo HarpaieHusM moaroToBku: 35.03.03 Arpoxumusi U arporo4BOBE/ICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U epepadOTKU CEllb-
cKoxo3siicTBeHHOM npoaykiuu] / coct. YUnnsiera 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: FOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHOW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

2. Mukpobuosnorusi [DneKTpoHHBIH pecypc] : METO . yKa3aHUs ISl BBHITOJIHEHUS KOHTPOJILHON
paboOTHI IO TUCHIUILIMHE [ CTYACHTOB arpOHOMHUYECKOTO (paKynbTeTa 3a09HON (HOPMBI 00yUeHUS
HarpaBieHuid noarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CanoBoactro", 35.03.07 "TexHonorus
MIPOM3BOJICTBA U TIEPEPAOOTKU CEIBCKOX03s1icTBeHHOM npoaykiuu''| / coct. 0. 3. Uunsiera ; KOxHo-
VYpaneckuii 'AY, UucTutyT arposkonoruu. — Muacckoe: FOxHo-Ypansckuii ['AY, 2017. - 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pd

6 @OoHJ OLICHOYHBIX CPEACTB AJIsl NPOBEACHUs NIPOMEKYTOYHOM aTTecTaluy 00y4aoIuXxcs 1o
AUCHHILIAHE

Jlnis yCTaHOBIIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydarouuxcsi TpedoBanusim ®I'OC BO
pa3paboTaH (OH]] OLIEHOYHBIX CPEIACTB JAJIS TEKYILIEro KOHTPOJIS YCIEBAEMOCTH U IPOBEAECHUS IPOMEXKY-
TOYHOW aTTeCTalMy OO0YYaromUXcs Mo AUCHUIUIMHE. DOH OIIEHOUHBIX CPEJCTB INpencTasiieH B [Ipuio-
KCHHHU.

7  OcHOBHasl M JONOJTHHUTEIbHAS y4eOHas JUTEPATypPa, He00X0AMMAs ISl OCBOCHHS
AUCHMILTUHBI

OcHoBHasl U IONOTHUTENbHAS yueOHas uTeparypa umeercs B Hayunoit Ombmuoreke u 3JIeKTPOH-
HoM nHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii 'AY.

OcHoBHas:

1 Mukpo6Guosorus : yueObnoe mocodue st By3oB / P. I'. 'ocmanos, A. K. INanmuymmun, A. X.
Bonxos, A. . M6parumoBa. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 496 c. — ISBN
978-5-8114-8107-1. — Tekcr : snexkTpoHHbIH // Jlanb : 3nekTpoHHO-OUONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/171851

2 Kasumupuenko, O. B. IIpaktukym no mukpoo6uosnoruu : yueonoe nocooue / O. B. Kazumup-
yeHnko, M. 0. Kotmsapuyk. — Cankr-IlerepOypr : Jlanp, 2020. — 124 c. — ISBN 978-5-8114-4261-4. —
Tekcr : AJIEKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOJIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/133904

3 CanwurapHas mukpoOuosorus : yueoHoe nocodue / P. I'. 'ocmanos, A. X. Bonkos, A. K. T'a-
muynnuH, A. W. UGparumoBa. — 3-e u3a., crep. — Canxr-IlerepOypr : Jlans, 2022. — 252 ¢. — ISBN
978-5-8114-1094-1. — Tekcr : snexkTpoHHbIH // Jlanp : 3nekTpoHHO-OUONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/212729

4 CanuTtapHasi MUKpOOHOJIOTHS [DIEKTPOHHBIN pecypc|: yueoHoe mocodue / H.A. Oxepenosa,
A.®. Imutpues, B.FO. Mopo3os u np. ; PenepanabHoe TOCyAapCTBEHHOE OI0/PKETHOE 00pa30BaTebHOE
YUpEKIECHUE BBICIIETO TpodecCHOHAIBHOTO 00pa3oBanus CTaBpOMOIbCKHI TOCYIapCTBEHHBIN arpapHbIi
YHUBEPCHUTET. - Craspornounb :Arpyec, 2014. - 180 C. - Pexxum JOCTY-
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na: http://biblioclub.ru/index.php?page=book&id=277428

JlonoJHUTe/IbHAS:

1 Kparkuii cmoBapb MUKPOOHOIOTHYECKHUX, BUPYCOJTOTUIECKIX, UMMYHOJIOTHUECKUX H JIH30-
OTOJIOTHYECKUX TEPMUHOB : ciioBapb / P. I'. 'ocmanos, H. M. Konsiues, A. A. Hosuukuii, P. X. PaBunos.
— Canxr-IlerepOypr : Jlanp, 2022. — 304 ¢. — ISBN 978-5-8114-2413-9. — TekcT : 371€KTPOHHBIH //
Jlanb : anexTponHO-OMOMMOTEYHAs cuctema. — URL: https://e.lanbook.com/book/209702

2 3rozunHa, O.B. Obmas mukpobuosnorus : naboparopHsiii npaktukyM / O.B. 3103una ; Tam0OoB-
CKHMI TOCYJIapCTBEHHBIN TEXHUYECKHN yYHUBEpCUTET. — TaMO0B : TamMOOBCKUI TOCYIapCTBEHHBIN TEXHH-
yeckuir yHuBepcuter (TITY), 2015. — 82 c¢. : w1 — Pexum poctyma: mo TOAMHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

3 Caxaposa, O. B. O6mas MukpoOuoiorus u o01mas caHuTapHas MHUKPOOUOJIOTHS : ydeOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 224
c. — ISBN 978-5-8114-3798-6. — TekcT : 3nexkTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs cCUCTEMA.
— URL: https://e.lanbook.com/book/206942

4  Psabuesa, C. A. MukpoOunoaorust MoJIoKa ¥ MOJIOUHBIX TIpoaykToB / C. A. Ps6uesa, B. U. I'a-
nuHa, H. M. ITanoBa. — 5-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 192 c. — ISBN 978-5-
507-45229-3. — Texkcr : anekTpoHHbldd // Jlanb : siexkTpoHHO-OMONMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/262502

5 Canwutapnas mMukpoouosorus : yueonoe mocooue / H. A. Oxepenosa, A. ®. JImurpues, B.
FO. Mopo3zos [u np.]. — Cankr-IlerepOypr : Jlanp, 2020. — 176 ¢. — ISBN 978-5-8114-3890-7. —
Tekcr : BJIEKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/131032

6 KoxeBnukoBa, O.H. Mukpobuomoruss msica U MSCHBIX HMPOIYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanbHbiii yHUBepcuTeT. — CTaBpOIOIs :
Cesepo-Kaskasckuit ®enepanbubiii yausepcuter (CKOVY), 2016. — 196 c. : wi. — Pexxum pocrymna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

7 IleryxoBa, E.B. MukpoOuonorus THUIIEBbIX MPOM3BOACTB : Yy4yeOHOe mocobue /
E.B. [leryxoBa, A.IO. Kpeinunkas, JI.J. Pxxeunnkas ; dengepanpHoe areHTCTBO 1Mo oOpa3oBanuio, 'OY
BIIO Ka3zaHckuil rocyapCTBEHHBINM TeXHOJOrn4yeckuii ynupepcuteT. — Kazanp : KazaHckuil HayyHO-
uccienoBarenbckuil Texnonornueckuii yauusepeuter (KHUTY), 2008. — 150 c. : un. — Pexxum gocryna:
no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

8 Tpydanos, A. M. Mukpobuosnorus : yueOHO-MeToauueckoe nocodue / A. M. TpydanoB. —
SApocnasns : SpocnaBckas ['CXA, 2017. — 82 c.— Texkcr : 35ekTpoHHBIN // JIaHb : 3JIE€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/131308

8 Pecypchl HH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
Heo0XO0AUMblIe 1JI51 0CBOEHMSI JUCHHUIIIHHBI

Enmnoe okHO ocTyma K yaeOHO-MeTOAMYeCcKuM pa3padboTkam https://toypray.pd
OBC «Jlanp» http://e.lanbook.com

Yuusepcurerckas 6uomoreka ONLINE http://biblioclub.ru

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

b

9 MeroanuecKkue YKa3aHUsA JJIs1 00y4AIOMIUXCS 10 OCBOEHUIO JUCIIHIIMHBI

VY4ebHo-MeToIn4ecKre pa3paboTku uMmetorcest B HayuHoii 6u0nuoTeke u 3JeKTpOHHOM nHpop-
MannoHHO-o0pa3oBarensHOH cpene PI'BOY BO I0xuo-Ypansckmii [AY.

1. MukpoOuonorusi [DneKTpOHHBIA pecypc] : METOA. yKa3. K jal. 3aHATUSAM [/l CTYIACHTOB
arpoHoMu4eckoro ¢akyibTeTa, 00yJaromuxcs 1o nporpaMMmamM OakajiaBpuaTa Mo HalpaBlIEeHUSM MOATO-
toBkU: 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoiacTso,
35.03.07 TexHo0THS MPOU3BOICTBA U NTEPEPAOOTKH CEINHCKOXO03HCTBEHHON MPOAYKIMH] / cocT. YnHsie-
Ba 10.3. ; IOxHo-Ypansckuii 'AY, UHcTuTyT arposkonorun .— Mmuacckoe: FHOxHo-Ypanbckuii 'AY,
2020 .— 55 c¢. — Jloctyn u3 nokanpHOU cetrn MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuosnorust [DJeKTpOHHBIA pecypc] : METOH. yKa3. K CaMOCTOATENbHOH paboTe 1o
JTUCITUTIIMHE [JI CTYJIEHTOB arpOHOMHUYECKOTO (paKynbTeTa 0uHOM (hOpMBI 00yUEHHUSsI, O0yJAFOIIMXCS 110
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nporpaMMaM OakajaBpuaTa Mo HarpaBleHUsM moarotoBku: 35.03.03 Arpoxumusi 1 arpornoyBoBeICHHE,
35.03.04 Arponomusi, 35.03.05 CamoBoactBo, 35.03.07 TexHoMOTHS TPOU3BOACTBA U MEPEPAOOTKH CENb-
ckoxo3siicTBeHHOU npoaykuuu] / coct. Yunsiera 10.3. ; FOxuo-Ypansckuit ['AY, UuctutyT arposkoso-
run .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 27 c. — Jloctyn u3 nokansHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxpl118.pdf

3. MukpoOuosiorust [DIeKTpOHHBIA pecypc] : METOA. YKa3aHUs JIJIsl BHIIOJIHEHUS] KOHTPOIBHOM
paloThl MO NUCHMIUIMHE [JIs1 CTYIEHTOB arpoOHOMHUYECKOro (QaxyiabTeTa 3a04HON (OpMBI OO0yUYEeHHUs
HarnpaBieHuid moarotoBku: 35.03.04 "Arponomus”, 35.03.05 "Canmosoacto", 35.03.07 "TexHomorus
MIPOM3BOJICTBA U TEPEPadOTKU CeIbCKOX03sKcTBeHHOM npoaykmuu''| / coct. 0. 3. Uunsera ; FOxHo-
VYpaneckuit 'AY, WuctuTyT arposkosiornu. — Mmuacckoe: HOxHo-Ypansckuit 'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

4. MukpoOHOIOTHS : METOIMYECKHUE YKa3aHUs IS JTaOOPaTOPHBIX 3aHATUI 0OyYaroLINXCs
1o TporpamMmaM OakajiaBpuara HampapiieHHe moarotoBku 35.03.07 TexHoOJ0THsS MPOU3BOJACTBA U TIEpe-
paboTKH CeThCKOXO3AUCTBEHHOW MPOAyKIMHU (0uHas U 3a04Hast popmbl 00ydeHus) / cocraButensb YnHse-
Ba 0. 3. ; IOxHo-Ypansckuii 'AY, UuctutyT arposkonorun. - Muacckoe: FOxHo-Ypansckuii 'AY,
2021. - 42 c. : http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

10 CoBpemenHble HH(pOpPMAHOHHBIE TEXHOJOTHH, HCII0JIb3yeMble IIPH OCYLIeCTBJICHHH 00pa-
30BaTeJILHOIO Npouecca No AMCUMUILIMHE, BKJII0Yasi IepedyeHb NPOrPaMMHOI0 odecrneyeHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (mHbOpMarmonHo-crpaBouHas cucrema ['OCTog) http:/ www.cntd.ru/;

[lepeyeHp MMIIEH3MOHHOTO MPOrPAMMHOTO obOecrieueHusl. PEeKBU3UTHI MOATBEPKIAIOIIEIO JTOKY-
MEHTa:

1. Onepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunienznonusiii qoroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

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

3. AatuBupyc Kaspersky Endpoint Security mist Ousneca, JInnienznonnsiit foropop Ne 64/44/3A/22
ot 13.10.2022

11 MarepnanbHoO-TeXHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJIeHHS 00Pa30BaTeJIbLHOIO
npouecca no JUCHMILIHHE

YueOHble ayINTOPUHU AJ5 NPOBEAeHUS 3aHATHIl, MPeIyCMOTPEHHBIX MPOrpaMMoii, OCHAIIeH-
Hble 000py/10BaHMEM U TEXHMYECKMMM CpecTBaMU 00y4eHHs
1. JIaboparopust mukpooduonoruu u ¢usuonoruu pacreHuit Ne 204, ocHamieHHass 000pyJOBaHUEM
JUIsI IpOBeIeHUs 1a00paTOPHBIX 3aHATUH.
2. YueOHas aynuTopus ISl TPOBEACHHS 3aHATUH JiekiuoHHoro tuma Ne 217, 202, ocHallleHHBIE
MYJIbTUMEANIHHBIM 000pyI0BaHUEM: KOMIIBIOTEDP, BUICOTIPOCKTOP.

IHoMemeHust 1J1s1 CAMOCTOATEbHOI PadoThI 00y4aKOIIMXCS
1. Tlomemenust it CaMOCTOSITENLHOM pabOThl oOyuaromuxcss — ayauropust Ne 111a, ocHameHHas
KOMIIBIOTEPHOM TEXHUKOMU C MOAKIIOUEHUEM K ceTh «MHTepHeT».

IlepeyeHb 000py10BaHUS M TEXHUYECKHUX CPEACTB 00y4YeHMsI:

1. Muxpockon XS 90.
2. Becn1 BJITD-150.
3. Muxkpockon «buomam» J[-12.
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4
5
6
7.
8
9.
1

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

. Tepmomtar TC-1/80.

. XonomunpHUK «CapaToB-451».

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

. Ixad BBITSDKHON METAUI-CTEKIIO.

O6myuatens OBHIT 1x30 HaCTEHHO-TTIOTOJIOYHBIN 1-JTaMITOBBIH.
0. Crepumzatop naposoit BK-30-01 T3MO.
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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1.

KomnereHnuu u ux MHAUKATOPHI, (hOpMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

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

KO,Z[ 1 HAMMCHOBAHUEC

®opmupyemsie 3YH

Haumenosanune
HWHIOWKATOpa JOCTHXKCHUA OLIEHOUHBIX CPEICTB
KOMIICTCHIIHH 3HAHUSA YMEHHS HaBBIKU
NJI-1onk-1 OO6yuaronuiics noskeH | OOyvaromuiics nomwkeH | OOyuatommiicss  gospkeH | Tekyias arrectanus:
Hcnons3yeT OCHOBHBIC 3a- | 3HATH! YMETh: BIIAJICTh: - oT4eT 1o JabopaTopHOH
KOHBI €CTECTBEHHOHAYY- | OCHOBHBIE 3aKOHBI €CTECTBEH- | MCIIOJNIb30BaTh ~ OCHOBHBIE | METOJAMU IPUTOTOBICHUA | paboTe;
HBIX JUCIUIUIMH JJIsI pe- | HOHAy4YHBIX JAWCHWIUINH, $IB- | 3aKOHBI W TIOHATHS €CTe- | MpenapatoB M MHKPOCKO- | - YCTHBIM OTBET;
IICHUS CTAaHIAPTHBIX 33Ja4 | JIGHUH M TPOLECCOB, B TOM | CTBEHHOHAYYHBIX  JHMCLU- | IMH, METOJaMH OIpeJelie- | - TECTUPOBaHUE.

B 00J1aCTH TTPOM3BO/ICTBA,
nepepaboTKH U XpaHEHUS
CEITbCKOXO03ICTBCHHOM
MPOIYKINH C TPUMECHEHHU-
eM uH(}OpPMAIMOHHO-

YHUCJI€ CHCTEMaTHKy, Mopdo-
JOTUI0O ~ MHUKPOOPTaHHU3MOB;
METOABl ~ W3YYeHHUs  Kaue-
CTBCHHOT'O U KOJHMYCCTBECHHO-
T'O COCTaBa MUKPOOPTaHU3MOB

IJTMH B NMPO¢eCCHOHATHHON
ACATCIIbHOCTH, YHOpaBJIATb
MHUKPOOHOJIOTHYECKON  aK-
THUBHOCTBIO IIOYBbI, aHAJIM-
3UpOBaTh JaHHBIE MHUKPO-

KOMMYHUKaIIMOHHBIX Tex- | — (b1.0.14-3.1) OMOJIOTHYECKOr0  aHaJIM3a
HOJIOTHH MOYB, PACTEHHI
—(b1.0.14-V.1)

HUS COCTaBa MHUKpOOpra-
HHU3MOB U HMX AKTHBHOCTHU

(B1.0.14-H.1)

IIpomexxyrounass arrecra-
s
- DK3aMEH
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2. Iloka3aTe/id, KpUTEPHH U MIKAJIA OLEHUBAHUSA NHAUKATOPOB J10CTHKEHUSI KOMIIETeH NI

NJ-1omnxk-1 Mcrionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIMILUINH Ul PELICHUs CTAHJapTHBIX 33]a4 B 00JIACTH arpOIKOJIOTUH, arPOXH-
MHH U arpolio4BOBEICHUS ¢ IPUMEHEHUEM MH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTUI

[Tokazarenun Kpurepuu u mkana onieHMBaHUS PE3yIbTATOB O0YUCHHUS 110 JUCITUTIIMHE
OLICHUBAHMUS _ _ _
(DopMupyeMbIe HenocrarouyHslit JlocTaTOYHBIN Cpennuit Bricokuii
3VH) YpOBEHb YPOBEHb YpOBEHb YpOBEHb
b1.0.14-3.1 OOyuaronmiics He 3Haer | OOyuatommiics cnabo 3Haer | OOywaromuiicss 3HaeT MeTozbl | OOydaronuiics 3HaeT MpaBuia U
OCHOBHBIX 3aKOHOB €CT€- | OCHOBHbIE 3aKOHBI €CTECTBEH- | IPUMEHEHUS! OCHOBHBIX 3aKOHOB | METOJIbI IPUMEHEHHS] OCHOBHBIX
CTBEHHO-HAYYHBIX JTUCIU- | HO-HAYYHBIX JUCIUIUINH, SB- | €CTECTBEHHO-HAYYHBIX TUCIUIUIMH | 3aKOHOB €CTECTBEHHO-HAYYHBIX
IUIMH, SIBJICHUM M TpoLec- | JIGHUH U MPOIECCOB, HA KOTO- | C HE3HAYUTENIbHBIMHU OIIMOKaMU M | IMCUUIUIMH HAa UX MEepeceuyeHUun
COB TMpHU PEIICHUU CTaH- | PpIX OCHOBAaHbI IPHHIIUIGI | OTACIBLHBIME MPoOeTaMu ¢ TpebyeMoil CTeneHbIO0 MOIHO-
TApTHBIX 3a1ad B o0JacTu | nedcTBUs 00BEKTOB mpodec- TBI 1 TOYHOCTH
MPOM3BOJICTBA, TepepaboT- | CHOHAIBHOMN JAEITeTbHOCTH
KM U XpaHEHHS CEIbCKOXO-
351UCTBEHHOM IIPOYKLIUH
b1.0.14-Y.1 | O6yuatommiicss He ymeeT | OOyuarommiicss cimabo ymeer | OOydaromuiicss ymMeeT onuchiBaTh | OOy4aromuicss yMeeT OIHCHI-
UCIIOJIb30BAaTh ~ OCHOBHBIC | HCIIOB30BAaTh OCHOBHBIC 3a- | IOHATUWHYI0 M MaTEMaTHYECKYIO | BaTh MOHSATUHHYIO U MaTeMaTH-
3aKOHBI W TIOHSATHSl €CTe- | KOHbl M TIOHATHS ECTECTBEH- | KapTHHY SBJICHUM, BO3HUKAIOIIUX | YECKYIO KapTHUHY SBJIEHUH, BO3-
CTBEHHO-HAYYHBIX JUCIU- | HO-HAYYHBIX JIUCIUIUIMH B | HA TIEPECEYCHUU €CTECTBEHHO- | HUKAIOMIUX HAa TEPEeCeUCHHH
IUTMH B PO(EeCcCHOHANBHOM | MpodecCHOHANbHON JesTelb- | HAyYHBbIX AMCHMIUIMH C HE3HAaYu- | €CTECTBEHHO-HAYYHbIX JAHUCLHU-
JeSITebHOCTH HOCTH TETbHBIMU 3aTPYTHEHUSIMHU IUIMH U YMEET YIpPaBIATh MHUK-
POOHOIOTUYECKON aKTUBHOCTHIO
MTOYBBI
F1.0.14-H.1 OO6yuarommiicss He BhazaeeT | OOydarommiics cimado Biaaaeer | OOyuaromuiics BiageeT Merogamu |  OOydaromuiics BiIaIeeT MEeTo-

MCTOAaMU TMPUTOTOBJICHUSA
MpernapaTtoB M MHUKPOCKO-
TN

METOAaMH IIPUTOTOBJICHUS
MpernapaToB U MUKPOCKOIIUU

[IPUTOTOBJICHUS IIPENApaTOB U
MUKPOCKOIIMH C HE3HAYUTEIIbHBI-
MU 3aTPyJHEHUSIMHU

JlaM{ [IPUTOTOBJICHUS IIpenapa-

TOB U MUKPOCKOITHH ¢ TpeOye-

MOM CTEIEHBIO IIOJIHOTHI U TOY-
HOCTH
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3. TunoBble KOHTPOJIbHbIE 32IaHUS U (MJIM) HHbIE MATEePHUAJIbI, He00X0AMMBbIE 1JIs1 OLEHKH
3HAHWH, YMeHHii, HABLIKOB H (MJIM) ONBITA JeSITeIbHOCTH, C(POPMHPOBAHHBIX B Mpoliecce
OCBOCHHS JHCIHHUILINHEI

TunoBble KOHTPOJIbHBIE 3a/IaHUSI U MaTepUaIIbl, HEOOXOAUMBIE JIsl OLIEHKU 3HaHUN, YMEHUHN U
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. MukpoOuosiorusi [DIEKTPOHHBIN pecypc] : METOMA. yKa3. K Jial. 3aHATHUSIM [JUIsl CTYJEHTOB
arpOHOMHUYECKOro (akysabTeTa, 00ydaronmMxcs 1Mo mporpaMmaM OakajaBpuaTa Mo HAIpPaBICHUSIM I1OA-
rotoBku: 35.03.03 Arpoxumus u arponousoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHoyorust MpoU3BOJICTBA U MEPEPAOOTKH CENbCKOXO3SMCTBEHHON Mpoaykiuu] / coct. Yu-
HseBa 10.3. ; OxHo-Ypansckuit 'AY, UucTtutyT arposkonorun .— Mmuacckoe: HOxHO-YpanbCckuii
Ay, 2020 — 55 c. - Hoctyn u3 JOKaIbHOM CeTu HNAD :
http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. Muxkpobuonorus [DIeKTpOHHBIH pecypc] : METOH. yKa3. K CaMOCTOSITeNIbHOW paboTe 1o
JTUCITUTIIMHE [J1 CTYACHTOB arpOHOMHYECKOTo (aKyjbTeTa O9HON (POpMBI 00yUeHHUsI, 00yUarOIIHXCS
1o mporpammamM OaxajiaBprara Mo HampaBieHUsM NoArotoBku: 35.03.03 Arpoxumus U arpornoyBoBe-
nenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso, 35.03.07 TexHonorus mpou3BOJACTBA U Tepepa-
OOTKH CeThCKOXO03HUCTBEHHOU npoayKiuu] / coct. Ynnsiea F0.3. ; KOxuo-Ypanbckuiit [AY, UacTUTYT
arposkoisioruu .— Mmuacckoe: FOxno-Ypanbckuii 'AY, 2020 .— 27 c. — JlocTyn U3 JOKAJIbHOW CETH
HNAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3. MuxkpoOuonorus [DIEeKTPOHHBIA pecypc] : METO/A. yKa3aHHs JJIsl BBIMOJHEHUS KOHTPOJIb-
HOW paboThI MO AMCLUUIUIMHE [V CTYJIEHTOB arpOHOMHUYECKOTo (haKyJIbTeTa 3a04HOM (OpMBI 00yUe-
HUs HampaiaeHud moaroroBku: 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso", 35.03.07 "TexHoso-
TSl IPOU3BOJICTBA M MEpepabOTKHU CeIbCKOX03sHCcTBeHHOM npoaykimu"'] / coct. FO. 3. Unnsesa ; FOx-
Ho-Ypansckuii 'AY, UHcTuTyT arposkonoruu. — Muacckoe: FOxno-Ypansckuii I'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

4. MuxkpoOuosnorus : METOJUYECKHE yKa3aHUs AJsl Ja0OPaTOPHBIX 3aHATUN 00yYaroIIUXCs M0
nporpaMMmaM OakajaBpuaTa HampasieHrue noArotoBku 35.03.07 TexHosorus mpousBOJCTBA U Mepepa-
OOTKH CEThCKOXO03IMCTBEHHOM MPOIYKIINU (0YHAs 1 3a04Hasi GopMbl 00ydeHus1) / cocTaBuTesb YnHse-
Ba 0. 3. ; IOxHo-Ypansckuii I'AY, UHcTUTYT arposkonoruu. - Muacckoe: FOxHo-Ypansckuii 'AY,
2021. - 42 c. : http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

4. MeToauyeckue MaTepUAaJIbl, ONpeaeAoNue NPpoueIypbl OeHNBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHI M

B nanHoM paznene METOOUYECKHE MaTepHUalbl, ONPEACSIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HHI, YMEHU, HABBIKOB M(MJIM) OMbITA JEATEIBHOCTH, MO AUCHUIUIMHE «be30macHOCTh KU3HEAEATEIb-
HOCTHU», HpI/IBe,Z[GHBI HpI/IMeHI/ITeJII:HO K Ka)KI[OMy n3 I/ICHOJIBSYGMBIX BHUI0OB TCKYH_ICFO KOHTpOJIH ycne—
BAa€MOCTHU U MMPOMEKYTOYHON aTTEeCTAIlUN 00YyUaIOIIUXCSl.

4.1. OueHo4HbIe cpeCcTBa s NPOBeleHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH, B TOM
4yucie B mpouecce NPaKTH4eCKoil MOAroTOBKU

4.1.1. OnieHuBaHuEe OTYETA IO JTAOOPATOPHOU paboTe

Otuer mo 1abopaTOpHOI paboTe MCIONB3YETCS ISl OLEHKH KadyecTBa OCBOCHHUS O0yUYaOITUMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIbHON MPOrPAMMBI 10 OTJACIBHBIM TeMaM JTUCHHUIUIHHBI. Co-
nepxaHue u Gpopma oTyeTa Mo JIabopaTOPHBIM pabOTaM MPUBOAUTCS B METOJINYSCKUX YKa3aHUSIX K Jia-
6opatopubiM padotam (1. 3 @OC). CoxepxaHue 0TYETa M KPUTESPUH OIICHKU oTYeTa (Tab.) TOBOISATCS
710 CBEJICHHS 00YUaIONINXCs B Havalle 3aHsATHH.
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Ne OneHouHbIE CpPEACTBA
THUOBBIE KOHTPOJIbHBIC 3aaHus M (MIIM) MHBIE MaTepuaibl, HeoOxo- | Ko 1 HauMeHoBaHHE
JIUMbIE JUISl OLICHKH 3HAHWUM, YMEHHI, HABBIKOB W (WJIM) ONbITA JAes- WHAWKATOpa KOMIIC-
TEJIBHOCTH, XapaKTEePU3YIOUINX CPOPMHUPOBAHHOCTh KOMIIETECHIIUNA B TCHIUU
IIPOLIECCE OCBOEHUS TUCHUTIINHBI

1. 1. B ueM pa3inuus B CTPOEHUM KJIETOYHOW CTEHKH y TPaMIIOJIOKU- N-1onk1
TEJBHBIX U TPAMOTPHUIIATENHHBIX OaKTepuii? Hcnonb3yeT OCHOBHBIE
2. B ueM cOoCTOHUT TeopeTHdecKass OCHOBA METO/1a OKPACKU OaKTEpuil | 3aKOHBI  €CTECTBEHHO-
o ['pammy? HAay4YHbIX JAUCHUILIMH
3. B 4eM cOCTOUT OCHOBA METO/IOB BBISIBJICHUS CIIOpP y OaKTepuii? JUIsL  pELIeHUsl CTaH-

4. Kakwue BKIIOUCHHUS XapaKTEePHBI 151 OaKTepuii?

JTApTHBIX 3a7a4 B o0Ja-

CTH TIPOM3BOJICTBA, IIE-
pepaboTKH U XpaHCHHS
CEJIbCKOXO035MCTBEHHOU
OPOAYKIMH C MpHUMe-
HeHHEeM HH(OopMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTH1

OT4er OlLIEHMBAETCSl OLIEHKOW «3aUTEHO», «HE 3auTeHO0». OIEHKa «3a4TeHO» CTaBUTCS 00ydYaro-
muMcest, ypoBeHb 3YH, KOTOpPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBJIEHHBIM [UISl MOJOKUTEIBHBIX
OILICHOK («OTIMYHO», «XOPOIIIO», «yJAOBICTBOPUTEIHHO»). OlleHKa 00BSABISETCS 00yJaromIeMycsl HEeTo-
CPEIICTBEHHO IOCJIE CIaYu OTYETA.

HIkana Kpurepun oueHuBanus

- U3JI0’KEHHE MaTepurasa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATb U OGOCHOB&TB CBOU CYXKJCHUA IIPpU OTBCTC HA KOH-
TPOJIbHBIE BOIPOCHI;
- YMCHUC OIMUCBIBATb U3YUACMBbIC ABJICHUA U MPOLCCCHI;
- YMEHHE NMPOBOJUTH U OLEHUBAThH PE3yJIbTaThl U3MEPEHUH;
- CIOCOOHOCTH pa3pelniaTh KOHKPETHBIE CUTYaIluU (JIOMyCKAeTCsl HAIMIUE Ma-
JIO3HAUMTENbHBIX OMIMOOK WJIM HEAOCTAaTOYHO IOJIHOE PACKPBITHE COJEprKa-
HUs BOIIPOCAa WM MOTPCIIHOCTE HCTIPUHIHUIIMAJIBHOI'O XapaKTCpa B OTBCTC HaA
BOIIPOCHI).

OlleHKA «3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHWIA; TOMYIICHBI OIIMOKH B
OTIpE/ICIICHUH TTOHATHI U ONUCAHUH U3yYaeMbIX SIBIICHUW M TIPOIIECCOB, UCKa-
KEH MX CMBIC], HE TIPABIIILHO OIEHUBAIOTCS PE3YyIbTaThl M3MEPECHHIA;

- HEe3HaHWE OCHOBHOI'O MaTepHayia YIeOHOH MpOrpaMMBbl, JOMYCKAIOTCS TPy-
ObI€ OIINOKY B U3I0KEHHH.

O1eHKa «HE 3aUTEHO»

4.1.2. TectrupoBanue

TecTupoBaHue UCTIONB3YETCS IJI OLIEHKU Ka4ecTBa OCBOCHHS 00yYaroIUMCcs OCHOBHOM mpodec-
CHOHAJILHOW 00pa30BaTEeIbHOM MPOrpaMMBI TIO OTICIBHBIM T€MaM WU pa3jeliaM IUCHUIUIHHBL. Tect
MpeJICTaBIsIeT cOO0N KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIIOIINNA YIPOCTUTH MPOLIETYPY
M3MEpEHUs 3HaHUN M yMeHu# oOydaronuxcs. O0ydaromumMcst BbIIAIOTCSl TECTOBbIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB
OTBETOB.
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Ne OneHouHbIE CpPEACTBA
TumnoBsle KOHTPOJIBbHBIE 3aJaHMsI U (MJTM) UHBIE MaTepUabl, HE00X0- Kon n HanmeHoBaHue
JMMBIE JIJI1 OLCHKW 3HAHWUM, YMEHUH, HaBBIKOB U (MJIM) OTbITA JIes- WHAWKATOpa KOMIIC-
TEJIbHOCTH, XapaKTEePU3YIOIINX C(POPMUPOBAHHOCTH KOMITETCHIIUH B TCHIUU
IIPOLIECCE OCBOCHMSI TUCLUIUIMHBI
1. 1) K Mukpoopranusmam, He UMEIOIUM KJIETOYHOI'O CTPOEHMSI, OTHO- N-1onk1
CATCSL: Hcnonp3yeT OCHOBHBIE
1. 6akTepun 3aKOHBl €CTECTBEHHO-
2. BUPYCBI HAy4YHBIX JHCLHUIUIMH
3. IpUOHBI JUIsL  pELIeHUsl CTaH-

4. mpocreinme

2) BniepBble yBHien OakTepuu:

1. A.B. JleBenryk

2. JI. IacTep

3. 1. 1. MeuHukoB

4. P. Kox

3) bakTepuu, nuTarOUIMEC 3a CYET TOTOBBIX OPTraHUYECKUX COEIUHE-
HHUI:

1. ayroTpodbr

2. retepoTpodbl

3. mapa3uThl

4. parouuTer

4) bakTepuu, UCHONB3YIONIME JIA MOCTPOEHUS CBOMX KJIETOK JIHOK-
CUJ yriepoja U Ipyrue OpraHuuecKre COeIUHEHUS:

1. retepoTpods

2. mapas3uThl

3. haromuThI

4. ayToTpodbI

5) Hurpudumupyromue 6akTepun sBISIOTCS:

1. omurotpodamu

2. paroruramu

3. ayToTpodamu

4. rereporpodamMu

6) OCHOBHBIM PETYJISATOPOM MOCTYIUIEHUS OPraHUYECKHUX BELIECTB B
KJIETKY SIBJISIETCS:

1. nuromnamMarndeckas memOpaHa

2. 9apo

3. XJIOPOILIACThI

4. ma3sMUIbI

7) MUKpOOpTraHU3MbI, KOTOPBIE TPUCIIOCOOMINCH B MPOIIECCE IBOIIIO-
MU K HU3KUM TeMIIepaTypam:

1. me30dus

2. IcuxpouIIBI

3. TepModuITBI

4. canipouThI

8) Mukpoopranvu3Mbl OJJHOTO BHJIa WM MOJIBUA, BbIPAIICHHBIC B JIa-
OOpaTOPHBIX YCIOBUAX HA UCKYCCTBEHHBIX MUTATEIHHBIX CPEAAX:

1. uncTas KyJIbTypa

2. cMelIaHHas KyJIbTypa

3. KJIOH

4. mramm

9) MukpoopraHu3mMbl MOYBBI, CIIOCOOHBIE TOJYYaTh HEOOXOIUMYIO

JTApTHBIX 3a7a4 B o0Ja-
CTH TIPOM3BOJICTBA, IIE-
pepaboTKH U XpaHCHHS
CEIIbCKOXO03SICTBEHHOM
MPOIYKIIMK C TIPUMeE-
HeHHEeM HH(OopMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
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UM DHEPIHI0 OT OKUCIIEHUSI MUHEPAJIbHBIX COSAMHEHUIA:
1. omurotpodsr
2. canpouThI
3. aBTOXTOHBI
4. aBTOTpOGBI
10) OcHoBHBIMH (hopMaMU OaKTEpUil SBISAIOTCS:
1. Kokkn
2. [Tanouku
3. CriupoxeTsl
4. T'puObI
5. Pukkercun

[To pe3ynbraraMm Tecta 00ydaroImeMycsl BBICTABIISETCS OLEHKA «OTIHMYHO», «XOPOILIO», «yAO0BIIe-
TBOPHUTETHHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepun onenrnBanus orera (Tabil.) TOBOJATCSA A0 CBelleHUs O0ydaroluxcs 10 Hadajga TeCTH-
poBanusi. Pe3ynbpTar TecTUpoBaHus 00BSABISETCS 00YUYAONIEeMyCsl HETIOCPEICTBEHHO MOCIIE €ro CAauu.

IMiana (% mpamutsx onReTon)
OneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopo1io) 70-79
Orenka 3 (ya0BI€TBOPUTEIIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) menee 50

4.1.3. YCTHBEIN OTBET

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYJEHTOM OOpa30BATEIBHOU MPOTPaMMBI
o pazaenaM 1. 2 AUCHMITIUHBI, OPTaHU3YEeTCs Kak yuyeOHOe 3aHsATHE B BHJIE coOecel0oBaHUs Mperno/ia-
BaTeNsl ¢ 00yJaromuMucs. Bompockl K 3aHATHIO H3I0XKEHBI B: MUKPOOHOIOTHS : METOJIUYECKUE yKa3a-
HUS IS 1a00paTOPHBIX 3aHATHH O0ydarouuxcs Mo mnporpaMMamM OakajlaBpuaTa HampaBieHHE MOJro-
ToBKH 35.03.07 TexHoMOrus MPOU3BOJICTBA U MEPEPAOOTKHU CEIbCKOXO3IHCTBEHHOM MPOAYKIIMU (OYHAs
1 3a049Has popMbl 00ydeHus) / cocraBurens Ynnsena 1O. 3. ; KOxuo-Ypanbckuii AY, Uuctutyr ar-
POBKOJIOTHH. - Mmuacckoe: HOxH0-Ypanbckuit I'AY, 2021. - 42 C.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

OTBeT OIEHUBACTCS OLIEHKON KaK «3a4TCHO» HJIU «HE 3aYTCHO.

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYICHTOB B Havase 3aHaTuil. OueHka
OOBSABISAETCS CTYACHTY HEIIOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

Ilkana Kpurtepun oneHuBanus

- CTYZICHT TIOJIHO YCBOWJI yUeOHBIN MaTepua;

- TPOSIBJISIET HABBIKM aHAlM3a, OO0OOIICHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIPUATHS HMH(POPMAIIUH;

- Marepual U3JIOKEH T'PaMOTHO, B OIPEACICHHON JIOTHUYECKON MOCie0Ba-
TEIBLHOCTH, TOYHO HCIIONB3YETCS] TEPMUHOJIOTHS;

O1eHka «3a4TEHO» - MOKa3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOHKPET-
HBIMHU TIPUMEPAMH, IPUMEHSATHh UX B HOBOM CUTYallUH;

- MIPOAEMOHCTPHPOBaHA CHOPMUPOBAHHOCTH U YCTOMYMBOCTH KOMIIETCHIINH,
YMEHHI 1 HABBIKOB;

- MOTYT OBITh JOMYIIEHBI OJIHA-JBE HETOUHOCTH NPHU OCBEUICHUH BTOPOCTE-
MIEHHBIX BOIIPOCOB.
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- HE pacKphITO OCHOBHOE COZIEpPIKaHUE YIeOHOTO MaTepHara;

- oOHapyXKeHO HE3HAHWE WM HeTIOHUMaHUe OOJNbIIeH, Win HanOolee BAKHON
YacTH y4eOHOTO Marepuaa;

OneHka «He 3a4TEHO» | - MOMYIICHBI OMMUOKU B ONPENEICHUH MOHSITHH, IPU HCIIOIb30BAHUN TEPMU-
HOJIOTHH, KOTOPBIE HE HCIIPABIICHBI ITOCIIE HECKOJIIBKUX HABOSIINX BOIPOCOB;

- He chopMHPOBAHBI KOMITETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS,
YMEHUS ¥ HABBIKH.

4.1.4. KonrponbHas pabora

KonTponsHas pabota mpemycMoTpeHa it 3a04H0N (OpMBI 00yUeHHS.

KonTpomnpHast paboTa OLEHUBACTCS KaK «3a4TCHO» UJTU «HE 3a4TCHO.

Kpurepuun orieHku KOHTPOJIbHON paboThI (TabJl.) JOBOJATCSA O CBEICHHS CTYJEHTOB Ha YCTaHO-
BouHOU Jiekruu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3II0KEHBI B Me-
TOAUYECKUX YKA3aHHUSIX K BBIMTOJIHCHHIO KOHTPOJBHOW paboThl: MUKpOOHONIOTHS [DIEKTPOHHBIA pe-
cypc] : MeToH. yKa3aHUs AJisl BHITIOJHEHHS KOHTPOJIBHOW pabOThI MO NUCIUIUIMHE [Js1 CTYJEHTOB ar-
poHOMHYECKOTo (hakynbTeTa 3a04HOM (PopMbl 00yueHUs HampasiaeHuil moarotoBku: 35.03.04 "Arpo-
Homus", 35.03.05 "CamoBoacto”, 35.03.07 "TexHonmorusi mpou3BOACTBA U TEepepabOTKU CENbCKOXO-
3siicTBeHHOM npoaykuuu'| / coctT. FO. 3. Uunsena ; FOxHo-Ypanbckuii 'AY, UHCTUTYT arposKoaorum.
- Muacckoe: OxHO-Ypanbckuii TAY, 2017. - 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

OneHka oOBSABISAETCS CTYACHTY MOCIE MPOBEPKU KOHTPOIHHON pabOTHI.

HIkana Kpurepun oueHuBanus

- CTYICHT IOJIHO YCBOWJI YUeOHBIN MaTepHal;

- IPOSIBJISIET HABBIKM aHalIn3a, 0000IIEHNS, KPUTHYECKOTO OCMBICICHUS U
BOCIIpUSATHS UH(DOPMALINH;

- Marepual U3JI0)KE€H T'PaMOTHO, B COOTBETCTBHH C 33JaHUEM, TOYHO HC-
MOJIb3YETCS TEPMUHOJIOTHS;

- MOKa3aHO yYMEHHE WUIIOCTPUPOBATH TEOPETUYECKUE TMOJOKEHUS KOH-
KPETHBIMU TIPUMEpaMHU, IPUMEHATh UX B HOBOW CHTYAIIWH;

- TIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh U YCTONYHUBOCTH KOMIIETEH-
LW, YMEHUN U HABBIKOB;

- MOTYT OBITh JOMYIIEHbI OJIHA-JABE HETOUHOCTH MPHU OCBELIEHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0pOpMIICHHIO PAOOTHI COOTIOCHBI.

OlleHKA «3aUTEHO»

- HE pacKpbhITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- 0OHapyeHO HEe3HaHHME WM HEMOHUMaHue OOJNbIIel i Hanboliee Bax-
HOU YacTu y4eOHOTro Marepuarna;

- JIOMYIIEHB! OMIMOKU B ONPEACICHUN TOHSATHH, IPU MCIIOIb30BAHUU TEP-
MUHOJIOTUH;

- He cpOopMUPOBaHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HA-
HUSI, YMECHUS ¥ HABBIKH;

- TpeGoBaHus K 0hOpMIICHUIO pabOTHI HE COOJIIOICHBI.

O1eHKa «HE 3aUTEHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JJIsl MPOBEIEHUS MPOMEKYTOUHOM
arrecTaluu

4.2.1. 3auer

3aueT He MPeayCMOTPEH YUEOHBIM IIIaHOM
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4.2.2. DK3aMeH

DK3aMeH sBiseTcs: (GOPMOM OIEHKH KadyecTBa OCBOCHHS 00yJaronuMcs OCHOBHOM mpodeccro-
HAJIBHOW 00pa3zoBaTeIbHOM MPOrpaMMBI 10 pa3jenaM IucHuIiuHbl. [lo pesynbraTam sk3ameHa o0yda-
IOLEMYCS BBICTABJISIETCS] OLICHKA «OTJIMYHO», «XOPOILIO», «yAOBIECTBOPUTEIBHO» WU «HEYIOBIETBOPH-
TEIBHO».

DK3aMeH MO0 NUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PaclUMCaHUEM MPOMEXKYTOYHOU arTe-
CTalluM, B KOTOPOM YKa3bIBA€TCSl BPEMsI €TO NPOBEACHUS, HOMEP ayJUTOPUHU, MECTO NPOBENEHUS KOH-
CyJbTallMi. YTBEP)KICHHOE pAClUCaHUE pa3MelaeTcss Ha MHGOPMAIMOHHBIX CTEHJaX, a TakXKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VYpoBenb TpeOOBaHUN AJI MPOMEKYTOUHON aTrTecTalluyd OOy4YaroIIMXCsl YCTaHABIMBAETCS pa-
6ouel mporpaMMoi AUCUUIUIMHBI U TOBOJUTCS J10 CBEJCHHS 00yYaroIuXcs B HaYaje CeMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuiio, jJekropamu. C paspemnieHus 3aBeayromero kadeapoit
Ha ’K3aMEHE MOXKET MPUCYTCTBOBATH IIPETO1aBaTeNlb Kadeapbl, MIPUBICYCHHBIN IS IOMOIIH B TIpUEMe
sK3aMeHa. B ciydyae oTcyTCTBUS BeAylIero IMpernojaBaTelis dK3aMeH MPUHUMAETCS MpernojaBaTesieMm,
Ha3HAYEHHBIM PAaCHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHE Ha 3auere mpemnojaBareneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOIIETO pacrops-
KEHHUSI PEKTOpa, MPOPEKTOpa MO y4eOHOH U BoCIUTATEeNbHON paboTe, TUPEKTOpa HHCTUTYTA HE JOIyC-
KaeTcsl.

Jlna mpoBeneHusl ’K3aMeHa BEAYLIMI MpEenojaBaTellb HaKaHyHE MOJIy4yaeT B JUPEKTOpare 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCs B JUPEKTOpAT MOCiIe OKOHYaHUS MEpo-
IPUATHSL B IEHb IPOBEACHMS dK3aMeHa WM YTPOM CIIEIYIOIIETO JTHS.

DK3aMeHbl IPOBOASATCS MO OUIeTaM B YCTHOM HJIM MUCbMEHHOM BHJIE, TUOO B BUJE TECTUPOBA-
HUS. DK3aMEHAI[MOHHBIE OMJIEThI COCTABISIOTCS MO YCTAaHOBJIEHHOW (pOpME B COOTBETCTBUU C YTBEp-
XKJICHHBIMU Kadeapoil sK3aMeHAllMOHHBIMH BONPOCAMHU U YTBEPIKIAIOTCS 3aBeayloUuM Kadeapoii
eXeroJHo. B Oumere cogepkutcst 2 TEOPETUUECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTopy NMpeAoCTaBiIsieTcs MPaBo 3a7aBaTh BOMPOCH! CBEPX OMIIeTa, a TakkKe IOMUMO TEO-
PETUYECKHUX BOIIPOCOB AaBaTh AJIs PELICHUs 3a7a4ui U IPUMEPHI, HE BBIXOAIINE 3a PAMKHU IIPONHIEHHO-
ro MaTepuaia 1o u3y4aeMou TUCIUILINHE.

3HaHUs, YMCHHUSA U HaBBIKU OOYYAIOIIUXCS ONPENENSIOTCS OLEHKAMHU «OTIUYHO», «XOPOIIO»,
«YIOBJICTBOPUTEIIBHO»,  «HEYJOBJICTBOPUTEILHO»,  KOTOPBIE  BBICTABIISAIOTCS B 3a4Y€THO-
HK3aMEHAIIMOHHYIO BEJIOMOCTh U B 3a4E€THYIO KHIKKY 00YYaloIIerocs B IeHb 3K3aMeHa.

[Tpu mpoBeneHUU YCTHOTO K3aMeHa B ayIUTOPUU HE JIOJDKHO HAaXOTUThCs Oojiee BOCBMH 00Y-
YaIOIIMXCS Ha OJHOTO MpenogaBaTes.

[Tpu npoBeeHNH YCTHOTO K3aMeHa 00yUalolIUICs BEIOMpAET HK3aMEHAIIMOHHBINA OUJIeT B CiIy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpemsi sk3aMeHa oOywaromiuecs MOTYT IOJB30BaThCA C pa3pelIeHUs dK3aMeHaTtopa Mpo-
rpaMMO# JAMCUUIUIMHBL, CIIPAaBOYHOW W HOPMATUBHOM JUTEpaTypoi, IpyrMMu MOCOOUSMHU M TEXHHYE-
CKHMH CPEJCTBAMHU.

Bpemst moArotoBky oTBeTa NpU cAaye 3K3aMEeHa B YCTHOH (hOpMe JI0JKHO COCTaBIIATh HE MEHEE
40 MuHYT (10 >XKeJTaHUI0 00YYaOIIEeTrocss OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTtBeta — He Gonee 15
MUHYT.

OO0yuaromuiicsi, UCIBITHIBAIOLINI 3aTPyHEHHSI MPU MOJATOTOBKE K OTBETY 110 BHIOpAaHHOMY UM
Ousery, UMeeT MpaBo Ha BBIOOP BTOPOTo OMJIeTa C COOTBETCTBYIOUINM MPOJICHUEM BPEMEHU Ha MOATO-
TOBKY. [Ipu OKOHYAaTeTbHOM OIICHHBAaHHM OTBETa OIICHKA CHMKAeTCs Ha oAuH Oayi. Belgaua Tperhero
ousnera He pa3peuiaercs.

Ecnu obyvaromuiics sSBUICS Ha HK3aMEH, U, B3sIB OMJIET, OTKa3aJcs OT MPOXOKICHUS aTTecTa-
LU B CBSI3U C HENOJAIOTOBJIEHHOCTBIO, TO B BEAOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYOBJIETBOPU-
TCIBHO».

Hapymienne TuCHMIIIMHBI, CIIUCBIBAHUE, UCIOIB30BAHNE O0YYAIOIIMMUCS HEPa3pEeLICHHBIX ITIe-
YaTHBIX U PYKONMCHBIX MaTepuaioB, MOOMIbHBIX Tele()OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB U JPYTUX BUAOB JTUYHOM KOMMYHHKAIIMOHHON U KOMITBIOTEPHOM TEXHUKH BO Bpe-
Msl aTTECTAl[MOHHBIX UCTBITAaHUH 3ampelieHo. B ciiydae HapyieHus: 3Toro TpeboBaHus MpenoiaBareib
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00513aH yJaJIuTh 00YYarOIIEerocst U3 ayAUTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLICHKY «HEYJIOBJIETBO-
PUTEIBHOY.

BricTaBiieHHE OLEHOK, MOJYYEHHBIX IPU IOABEACHUM PE3yJIbTAaTOB IPOMEXYTOYHOM arrecra-
LMY, B 3a4€THO-7K3aMEHALIMOHHYIO BEAOMOCTh MPOBOJIUTCS B NMPUCYTCTBUU CaMOT0 OOy4Yarollerocs.
Hpeno;[aBaTenH HCECYT NCPCOHAIbHYIO OTBCTCTBCHHOCTHL 3a CBOCBPCMCHHOCTb MU TOYHOCTH BHCCCHUA
3amucel 0 pe3yibTaTax MPOMEKYTOYHON aTTECTALUH B 3a4€THO-IK3aMEHAMOHHYIO BEIOMOCTb.

HesiBka Ha sK3aMeH OTMEUaEeTCsi B 3a4€THO-IK3aMEHAIMOHHOW BEIOMOCTH CJIIOBAMH «HE SIBHJI-
Cs».

I[JISI 06yqa10mnx051, KOTOPBIC HC CMOTIJIM CAaTh 3K3aMCH B YCTAHOBJICHHBIC CPOKH, YHI/IBepCI/ITeT
YCTaHABIIMBAET MEPUOJ JIUKBUAALMK 33J0JKEHHOCTH. B 3TOT mepuon npenoaaBaTeny, NpUHUMaBIINE
9K3aMeH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JHEeH, Korjaa oHu OyIyT MPUHUMATh 3a]10JKEeHHOCTH. MH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘laIOH_II/IMC$I, MMOKa3aBIINM OTJIMYHBIC U XOPOMIKUC 3HAHUA B TCUCHUC CEMECTPA B XOAC IMOCTO-
STHHOTO TEKYILEro KOHTPOJS YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJIeHA 3K3aMEHAI[MOHHAs OIEHKa J0-
CpOYHO, T.C. 663 caadyud 3K3aMcCHa. OI_IGHKa BBICTABJISIETCA B BKBaMeHaHHOHHBIﬁ JIUCT UM B 3a4YCTHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBaJ'II/I,Z[BI " JIila ¢ OrpaHUYCHHBIMHU BO3MOXHOCTAMU 300POBBA, MOT'YT CAaBaTh DK3aMCHBI B
MEKCECCHOHHBIN MEepro B CPOKH, YCTAHOBJICHHbIE WHIUBUYaJIbHBIM YUEOHBIM IJIaHOM. VHBaUIbI U
Jiuia ¢ OrpaHUYCHHBIMU BO3MOJKHOCTSAMU 3O0POBBS, MMCIONIMC HAPYUICHHA OIOPHO-ABUIATCIBHOI'O
anmapara, JOMYCKAalTCsd Ha AaTTECTAlMOHHBIE HCIBITAHUS B CONPOBOXKIECHHH ACCHUCTEHTOB-
COMPOBOXKIAIOIIHNX.

[Tpouenypa npoBeaeHHs] TPOMEXKYTOUHOM aTTecTalu AJisi OCOOBIX CiiydaeB u3joxkeHa B «llo-
JOKEHUH O TEKYIIEM KOHTPOJE YCHEBAEMOCTH M INPOMEKYTOYHOM aTTECTAllMM OO0YYaroIUXcs MO0
OIIOII GakanaBpuara, cnenuanuteTa u Maructparypel» ®I'BOY BO IOxHOo-Ypansckuit 'AY (FOYp-
I'AVY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OlLleHOYHBIE CPENCTBA Kon n HaumeHoBaHue
TuIIOBBIE KOHTPOJILHBIE 3aJaHUs ¥ (MJIM) MHbIE MaTEpUalIbl, HE00XO- HHIUKATOpa KOMIIC-
JIMMBIC JUIsl OIICHKH 3HAHUWH, YMEHUH, HABBIKOB U (WJIM) OIIBITA JICs- TEHLIMH
TEILHOCTH, XapaKTEPU3YIOMINUX CHOPMUPOBAHHOCTH KOMIIETCHIIU B
IPOIIECCE OCBOCHUS TUCITUTUIHHBI
1 1. Tlpeamer, 3agauu, MECTO U POJb MHUKPOOHOJOTHH B CHCTEME W-1omx-1
OMOJIOTMYECKHX U CETBCKOXO3SMMCTBEHHBIX HAYK. Hcrons3yeT OCHOBHBIE
2. Kparkuii UCTOPHYECKHI OYEPK Pa3sBUTHSA MHKPOOHMOJOTMH Kak | 3aKOHBI ~ €CTECTBEHHO-
HAyKH. HAyYHBIX  JUCHUIUIAH
3. Hcmonp30BaHHEe MUKPOOHOIOTMYECKUX TEXHOJIOTHI B MPAKTUKE | TSI PCHICHUS  CTaH-

MPOU3BOACTBA CEIbCKOXO03AMCTBEHHON MPOIYKIUH.

JTApTHBIX 3a7a4 B o0Ja-

4. Hcnonb3oBaHME MUKPOOHOIOTUYECKUX TEXHOJOTHIA B MPAKTHKE | CTU MPOU3BOCTBA, IIe-
nepepaboTKU CeNbCKOXO03IUCTBEHHOM MPOTyKIUH. pepaboTKu U XpaHEHUS

5. TlpuMeHeHHE COBPEMEHHBIX MHUKPOOHMOIOTHUYECKUX METO/OB | CEIbCKOXO035HCTBEHHOM
HAYYHBIX MCCIIEOBAHUN B arPOHOMUHU. OPOAYKIUH C MpHUMe-

6. Cucremaruka MUKpOOPTaHM3MOB. HeHHEeM HH(OopMaIu-

7. ®opma U CTPOCHUE MUKPOOPIaHU3MOB. OHHO-

8. Oprasl nepeABMKEHUS U TOJIBUKHOCTD OaKTepU. KOMMYHHKAIIHOHHBIX

9. KileroyHas cTeHKa, IIMTOILIa3Ma U BKJIFOUEHHS. TEXHOJOTUH

10. ITurmeHTHI OaKTEPHIA.

11. CnopooGpa3zoBaHue OakTepHii.

12. Puxkercum (popma, cTpoeHHUE, pacpoOCTPAHCHHE).

13. Mukomnasmel u L-dopmbl Gaktepuit (popma, cTtpoeHue, pac-
MIPOCTPAHEHHUE).

14. AxtunomuueTtsl (popma, cTpoeHHE, pacCIpOCTPAHEHHE).

15. Ilnanobaktepuu (hopma, CTpOCHHE, paCIPOCTPAHEHHUE).
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16.
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.

Bupycsi (popma, ctpoenue, pacnpocTpaHeHHUE).

Mukpomunersl (IpU3HAKH, pa3MHOXKEHHE, TpPeOOBaHHUS K
BHEIIIHUM YCJIOBUSM, Kilaccu(UKanus).

ApxeobakTepuu (hopma, CTpoeHHE, paCIIPOCTPAHEHUE).
®dusndeckue GhakTopsl (TeMIepaTypa U BIAKHOCTD).
Crepwinsanust (HarpeBaHue, BBICYIIMBAHNUE U BaKyyM).
®dusndeckue hakTopsl (ISHCTBUE BUAUMOTO H3TyUEHUS).
Ousnueckue GpakTopsl (IEHCTBUE SJIEKTPUUECTBA).

Ousnueckue GakTopsl (MEXaHMYECKOE BO3/ICHCTBUE).
OTHOWEHNnEe MUKPOOPTaHU3MOB K THAPOCTATHYECKOMY U OCMO-
TUYECKOMY JABJICHUIO.

Xumuaeckue GakTopbl (KUCIOTHOCTH M IIETOYHOCTH ).
Xumnueckue (HakTopbl  (OKUCIMTEIHHO-BOCCTAHOBUTEIHHBIE
YCJIOBUSA).

Tpoduueckas M angenoOXUMHUECKash MPUPOJAa B3aUMOCBS3EH
MEXy MUKPOOPTaHU3MaMH.

HacnenctBennsie (hakTopbl MUKPOOPTaHU3MOB.

MexaHu3Mbl, BEI3BIBAIOIINE U3MEHEHUE TeHETHIECKON HHDOP-
Malliu.

Myranuu.
I'eneTnueckue peKOMOUHAITIH.

[IpakTrueckoe UCIONb30BaHUE JOCTUKEHUN TEHETUKU MUKPO-
OpPraHU3MOB UM F€HHAsi UHKEHEPUs B MUKPOOHUOJIOTHH.

Ponb GpepMeHTOB B KU3HEAEATEIILHOCTH MUKPOOPTaHH3MOB.
CnocoObl mMUTaHus U TOCTYIUIEHWE NUTATEIbHBIX BEIIECTB B
KIIETKY.

[NousTHe 0 KataOoJM3Me U OMOCUHTE3E, UX 3HAUCHUE.
[ToTpebHOCTH B Keme3e, Kaauu, KaIbIIUA, MUKPOIJIEMEHTAX, BU-
TaMUHaX, POJb 3TUX COEAUHEHUN B MeTabOIN3ME KIIETOK.
AspoOHOE 1 aHa’pOOHOE JBIXaHUE.

Bbuonornyeckuii UK a3ora.

AmMoHun(puKanus 0eIKOBBIX BEIECTB.

[Ipouiecc Hutpudukanuu u ASHUTPUPUKAIIIH.

Odukcarus aTMOCc(hepHOro a30Ta MEKPOOPTraHU3MaMHU.
[IpeBpamenue ¢pocdopa, cepsl, xenesa.

CrmpToBoe OpokeHHe U ero BO30yauTemH.

MostouHOKHCI0€ OPOKEHHUE U €T0 BO30YIUTENH.
MacnstHoK#CIIoe OpOKEHHE U €ro BO30YTUTEIH.
MuKpoOHOIOTHSI TIOYBHI.

DakTOphI Cpebl, OMPEACISAIONINE PA3BUTHE MUKPOOHOTOIICHO3a
MOYBBI.

Ponb mOYBEHHBIX MUKPOOPTAHU3MOB B 00pa30BAaHUU IEPETHOS
(rymyca).

Bnusaue o0paboTkM MOYBBI M BHECEHUS MHUHEPAIBHBIX y100-
peHuil Ha JesTeIbHOCTh MUKPOOPTaHU3MOB.
MukpoOroIoruuecKre MpoIecchl MPU MOATOTOBKE OpraHhye-
CKHX yA00pEeHHIA.

BnusiHre ceBOOOOPOTOB M MOHOKYJIBTYP Ha MUKPOOHOJIOTHYE-
CKHeE MPOLIECChl B TIOYBE.

TexHoNOrHMYECKHNE 3aKOHOMEPHOCTH KYJIHTHBHPOBAHUS MHKPO-
OpTraHU3MOB.
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53. DnuduTHBEIE MUKPOOPTaHU3MBI.

54. TlpaBuna u TexHUKa 0€30MACHOCTH MpHU paboTe B MUKPOOHOIO-
TUYECKOH J1abopaTopumu.

55. YcrpoiicTBO MHKpOCKOMa, MpaBuia paboThl C MHKPOCKOIIOM,
TEXHHKA HCIOJIb30BaHUS MHKPOCKONA C MMMEPCHOHHOM CHCTe-
MOH.

56. Cnoco0sI (hukcanuu Maska.

57. Crnoco0Obl OKpacKu mpemnapara.

58. TexHuka NpUrOTOBIECHUS Ma3Ka.

59. IlocnemoBaTeabHOCTh TPUTOTOBICHUS BUCSUCH KarlId.

60. IlocnenoBaTenbHOCT IPUTOTOBIIEHUS TPUIABIEHHON KaIlIH.

61. IIpuHUIUOBI IPUTOTOBICHUS MUTATEIbHBIX CPEI.

62. Meroabl cTeprIn3alH.

63. IlpusHaku pocTa MUKpPOOPTaHU3MOB Ha IUIOTHBIX U KUAKUX IH-
TaTEeNbHBIX Cpeax.

64. TexHuka B3sATUS TPOO BOBI U TTOYBHI.

65. Mukpodnopa Bo3ayxa.

66. MukpoOuosornueckuii aHamu3 BOAbl (MUKPOOHOE YHUCIIO).

67. MuKpOOHOIOTUYECKHA aHATH3 BOIBI (KHILIEYHAS M1AaJI0YKa).

68. MukpoOHOJOTHUECKII aHAJIU3 TIOYBHI.

69. Bpinenenue 0akTepuil B YUCTYIO KYJIBTYPY.

[[Ixana 1 KpUTEpUN OIEHUBAHMS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JINIIE

Ixana Kpurtepun ouennBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE SIEaHI/Ie MIPOrpaMMHOTO MaTe-
(oTIHYHO) pI/IaJIa,v YCBOCHHE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPhl, PEKOMEHIO-
BaHHOW MPOTPaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3aa4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHasia, YCBOEHHWE OCHOBHOM JHMTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMYNE MaJIO3HAYNTEIBHBIX OITMOO0K
(xoporo) B pELIEHUU 3a7a4i, WA HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPHUHITUITHAIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIOBIIETBOPUTENBHHO)
IICHWHU 3a4a4YHu.
Orenka 2 mpoOerbl B 3HAHHUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HeyIOBJICTBOPHUTEIHHO) | HbIe OIIMOKH IPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.3. KypcoBas pabota / KypcoBOil IPOEKT

Kypcoas paboTa / KypcoBOI MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JIUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHe-
HUs

Howmepa nucros

3AaMCHCHHBIX

HOBBIX

AQHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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