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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp mo HampasneHuto moaroToBku 35.03.07 TexHosorwsi MpOM3BOJCTBA W TEPEPabOTKH
CEeNbCKOXO03SHCTBEHHOM MPOAYKIUHU J0JDKEH OBITh MOJATOTOBJIEH K PEIICHHUIO 3a7a4 MpoQecCuoHaIbHON
JEATEIbHOCTH CIEAYIOIINX THUIIOB: IIPOU3BOICTBEHHO-TEXHOJOTUYECKOIO THIIA.

Heasb qucuumiIMHbl — copMUpoBaTh y 0O0YYaIOIMXCSl 3HAHMS, YMEHHUS U HABBIKM IO OCHOBAM
o0mel U creruanbHOM MUKPOOHOJIOTUH U YMEHHM WCIOJIb30BAHUS TOJYUYCHHBIX 3HAHWM JJIS PEUIeHUs
MPAKTUYECKHX 3a]1a4 CEIbCKOTO XO035HCTBA B COOTBETCTBHH C (DOPMYIUPYEMBIMU KOMIIETEHIIUSIMU.

3agaum IUCHUIIHHBI:

- U3YYUTh CUCTEMATHKYy, MOP(OJIOTHIO, TEHETUKY U Pa3MHOXKEHHE OakTepuil; MeTaboInu3M MHK-
POOPraHM3MOB, y4aCTHE MUKPOOPTaHU3MOB B IIPEBPALLEHUAX PA3IMUHbIX COCIUHEHUM;

— U3Y4YUTh OCHOBHBIE MUKPOOPTaHU3MBbI U OCBOUTH METO/IbI ONPEIEIEHUS UX COCTaBa U aKTHUBHO-
CTH;

— copMHUpOBaTh MOHATHUS O POJIM MUKPOOPTaHW3MOB B TIOYBOOOPA30BATEIHLHOM MPOLIECCE, MUKPO-
OMOJIOTMYECKUX Tpoleccax MpH MPOU3BOACTBE, XPAHEHUHU U MepepaboTKe CeIbCKOXO03SHCTBEHHON MPo-
JTYKIUU.

1.2. KomnereHUMH M HHAMKATOPHI UX JOCTHKEHH I

OIIK-1. CnocoGeH pemiaTh THMOBBIC 3a7a4d MPO(PECCHOHATILHON NEATeIbHOCTH Ha OCHOBE 3HAHHMM OC-
HOBHBIX 3daKOHOB MATCMATHYCCKUX, CCTCCTBCHHOHAYYHBLIX H O6HlerO(b€CCI/IOHaHBHBIX JUCHUIIIIMH C
MpUMEHEHHEM WH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Kon u HaumeHnoBanue dopmupyembie 3YH
WHAUKATOPa TOCTHKE-
3HaHUS YMEHUS HaBBIKH
HUSI KOMITETCHIIUU
N-1omnk-1 OOyuarommiics moipkeH | OOydarommiics nomxeH | OOyuaromuiics
Hcnonb3yeT OCHOBHBIC | 3HATH: YMETh: JOJDKEH BIIAJICTh:

3aKOHBI €CTECTBEHHO- | OCHOBHBIE 3aKOHBI €CTE- | UCIOJIb30BaTh  OCHOBHBIE | METOJAAMH IPUTO-
HayYHBIX JUCIUIUIMH | CTBEHHOHAYYHBIX JIMC- | 3aKOHBI WM TIOHSATHUS €CTe- | TOBJICHUS IIpena-
JUTSL PEIIeHUs CTaH- [UIUTAH, SBJICHUA ¥ | CTBEHHOHAYYHBIX  JIUCIU- | pATOB HU MHUKPO-
JTApTHBIX 337a4 B 00J1a- | MPOIECCOB, B TOM YHCJIC | TUTHH B MPOGECCHOHATBHON | CKONTUH, METOJaMHU
CTH MPOU3BOJICTBA, TIe- | CUCTEMATHKY, MOP(OIO- | IEATEIBHOCTH, YIPABIATH | ONMPEACICHUS  CO-
pepaboOTKH M XpaHEHHUsI | THI0O MHUKPOOPTaHWU3MOB; | MUKPOOMOJIOTUUECKOW aK- | cTaBa MHKPOOpTa-
CEJIbCKOXO35IMCTBEHHON | METOJbl M3YUEHHS Kaue- | TABHOCTBIO MOYBBI, aHAIM- | HI3MOB M HMX aK-
MPOAYKIIMK C IPUME- | CTBEHHOTO M KOJIMYe- | 3UPOBaTh JaHHBIE MHUKPO- | THBHOCTH —

HEHHEM UH(POpPMaLU- | CTBEHHOTO coctaBa | Omonornueckoro ananmsa | (b1.0.14-H.1)
OHHO- MHUKPOOPTaHU3MOB — | mou4B, pacTeHu
koMMmyHUKamoHHbIX | (b1.0.14-3.1) - (b1.0.14-V.1)
TEXHOJIOTHI
2 MecTto nucuumianHbl B ctpykrype OITOII

Hucuumimna «MuKpoOHOIOTHs» OTHOCUTCS K 00s3aTeNIbHONW YacTH OCHOBHOW MpodeccruoHab-
HOM 00pa3oBaTeIbHON MPOrpaMMbl OaKajaBprara.

3 O0béM IMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM TUCIUIUIMHEI cocTaBigeT 4 3aueTHRIX equnull (3ET), 144 akageMuyeckux JacoB (majiee ya-
coB). JlucuuninmuHa u3y4yaercs:

— ouHas (popma oOydeHus B 4 cemecTpe;

— 3a04Has (opma 0O0ydeHus Ha 2 Kypce.



3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

KonnuecTBo yacos
Buj yue6Hoii paboThl ouHas popma 3a0uHas Gpopma
o0y4YeHHS o0y4yeHHs
KonrakTHasi pa6ora (Bcero), 54 16
B TOM 4HCJIe MPAKTHYeCcKas MOJIT0TOBKA
Jlexmuu (JI) 18 8
Jlabopartopusie 3ansTus (JI3) - -
[Ipaktuueckue 3ausarus (113) 36 8
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 63 119
KonTpoJs 27 119
HTtoro 144 9
3.2 Pacnpenesienne y4eGHOT0 BpeMeHH 10 pa3jiesiaM U TeMam
Ounas ¢popma o0y4eHus1
B ToM uncne "
KOHTaKTHas paboTta 5
No Bcero a,
Haumenoanue paznena u TeM E
TEMBI 4acoB CP o
JI JI3 | II3 o
=
1 2 3 4 5 6 7 8
Pazgen 1 O6mas mukpoOuonorus
1.1. | BBenenue B JUCUMUIUIMHY 7 1 — — 5 X
12 Cucrematuka, Mop¢oJiorus, CTpoeHHe U pas- 9 1 5 5 N
" | MHOXKeHHe OakTepuil (TPOKapUoT)
1.3. | 'eHeTHKa MUKPOOPIaHNU3MOB 7 1 - - 5 X
MuKpoOpraHu3Mbl U OKpYXKaromias cpesa, B3a-
1.4. | IMOOTHOIIEHUSI MUKPOOPTaHU3MOB MEX]Y CO- 9 1 2 - 5 X
0Ol U IPYrUMU CYIIECTBAMH
MeTa0o0113M MUKPOOPTaHU3MOB, IUTAHUE
1.5. poop 1 1|4 - |5 x
MHUKPOOPTaHU3MOB U OMOCHHTE3
[IpeBpaiieHue MEKPOOPTraHU3MaMU COSHE-
1.6, | Peebam POOP A 10 1| 4] - |5 x
HUH yriiepoaa
[IpeBpaiieHue MEKPOOPTraHU3MaMU COSHE-
1.7. | uuit a3ota, ¢pocdopa, cepsl, xene3a u Apyrux 9 2 2 - 5 X
HJIEMEHTOB
Pa3nen 2 CenbckoX03siCTBEHHAs MUKPOOUOJIOTHSI
MukpoOroIOTHs MOYBHI, CHCTEMA UCTIOIh30Ba-
2.1. | HES TOYBBI U MUKPOOHMOJIOTUUECKHE OCHOBBI 13 2 6 - 5 X
MOBBIIICHHS €€ TI0JJOPOTUs
2.2. | MukpoOuronorus KOpMOB 14 2 6 — 6 X
MukpoOroIorust MPOTyKTOB KUBOTHOBOCTBA
23. P POAYE A 14 2 |6 6 | x
U ITHIIEBOJICTBA

Paznen 3 buokoHBepCHs OTXO0JIOB CEIbCKOT0 X035HCTBA U nepepadbaThIBaIONICHi MPOMBIILIEHHOCTH




buokoHBepcus HaBo3a, NITUYBETO [TOMETA, KHU-
3.1. | BOTHOBOJUECKUX CTOKOB U IPYTUX OTXOJ0B 7 2 — — 6 X
CEJIBbCKOI0 X0341CTBa
buoTtexHonornueckue ajabTEpPHATUBBI B CEJb-
3.2. | CKOM XO034HCTBE U NEPCIEKTUBBI UX HCIOIb30- 7 2 - - 6 X
BaHUs
Kontpoinb 27 X X X X 27
Hroro 144 18 36 0 63 27
3aounas popma 00ydyeHUs
B Tom uucine -
KOHTaKTHas paboTta =
No Bcero o,
TeMBbI HanmenoBanme pasacia u TeM 4acOB CP E
JI J3 | II3 o
S
1 2 3 4 5 6 7 8
Pazgen 1 O6mas mukpoOuonorus
1.1. | BBegenue B tucHuIiInHy 9 — — — 9 X
12 Cucremaruka, Moposiorus, CTpoeHHe U pa3- 12 1 1 _ 10 X
" | MHOKeHHE OaKTepHil (MPOKApHOT)
1.3. | 'eHeTnka MUKPOOPTraHU3MOB 11 1 - — 10 X
MukpoopranusMbl 1 OKpyXaromiasi cpesia, B3a-
1.4. | IMOOTHOUIEHHUS] MUKPOOPTaHU3MOB MEXAY CO- 11 - 1 - 10 X
00l U IPYTrUMU CYIIECTBAMHU
15 MeTtab0a13M MUKPOOPTraHU3MOB, TUTAHHE 11 1 B _ 10 X
" | MUKpPOOPTaHU3MOB ¥ OMOCHHTE3
L6. prBpaH_leHI/Ie MUKpPOOPTaHU3MaMHU COeInHe- 10 B B _ 10 X
HUH yriepoja
[IpeBpateHre MUKpOOpraHU3MaMH COEANHE-
1.7. | uuit a3ota, pocdopa, cepsl, xene3a u Ipyrux 10 - - - 10 X
AJIEMEHTOB
Paznen 2 CenbCKOX03sCTBEHHAsE MUKPOOHOIOTHsI
MukpoOunosiorus mouBbl, CUCTEMa UCIOIb30Ba-
2.1. | HUS IOYBBI U MUKPOOHOJIOTUYECKHE OCHOBBI 13 1 2 - 10 X
MOBBILIEHUS €€ MJI0I0POIUs
2.2. | Mukpo6uosiorusi KOpMOB 13 1 2 — 10 X
23, MuxkpoOunosiorus npoyKTOB KUBOTHOBOACTBA 13 1 ) 3 10 X
U NTULIEBOJCTBA
Paznen 3 buokoHBepCHs OTX0JI0B CEIbCKOT0 X035HCTBA U nepepadbaThIBalONICHi MPOMBIILIEHHOCTH
buokonBepcus HaBo3a, NITUYBETO ITOMETA, KH-
3.1. | BOTHOBOJYECKUX CTOKOB M IPYTHX OTXOJI0B 11 1 - - 10 X
CEJIBCKOT0 X0351CTBa
buorexHonornueckue ajabTEPHATUBBI B CEJlb-
3.2. | CKOM XO3SIICTBE M MEPCHEKTUBBI UX HCIOJIB30- 11 1 - - 10 X
BaHUs
KonTtponb 9 X X X X 9
Hroro 144 8 8 - | 119 9




4 CprRTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIIYAKOIIECE MTPAKTUICCKYIO TIOATOTOBKY

[TpakTryeckasi MOATOTOBKA MPHU peaiu3alui y4eOHbIX MPEIMETOB, KYypCOB, AUCLHMILIUH (MOAY-
7ieil) opraHu3yeTcs MyTeM MPOBEACHHS NMPAKTHUYECKUX 3aHITHA, MPAKTUKYMOB, JIa0OpaTOPHBIX paboT u
MHBIX aHAJOTHYHBIX BUIOB YUeOHOM AEATEeIbHOCTH, IPEIyCMAaTPUBAIOIIUX y4acTHe 00y4YaroluXcs B BbI-
MIOJIHEHUH OTJENIbHBIX AJIEMEHTOB padoT, CBSI3aHHBIX ¢ OyAyIIel MpodecCHOHANBHON AeITeTbHOCTHIO.

[TpakTHyeckasi OJArOTOBKAa MOXET BKJIIOUaTh B C€0sl OTJENbHbBIE 3aHIATHS JIEKIIMOHHOTO TUIIA, KO-
TOpBIE MPEAYCMATPHUBAIOT Nepefauy yuyeOHOM MHpOpMaLuu 00ydarommmMcs, HEOOXOIUMON ISl moce-
JYIOIIETO BBITIOJHEHUsI pa0doT, CBSI3aHHBIX C Oyaymiel mpodecCHOHAIbHON AeSTEHHOCTHIO.

PexomeHyeMbIii 00beM MPaKTUUECKOW TOATOTOBKH (B MPOIEHTaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIUILINH, PEATH3YIOIINX:

- 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

Pa3znen 1 O6masi MUKPOOHOJIOTHSA

1.1 IIpeameTt, ucTOpHSA U 321241 MUKPOOHOJIOTHH

[TpenmeT, MeCTO M POJIb MUKPOOUOJIOTMH B CHCTEME OMOJOTHYECKHX M CEIbCKOXO03SHCTBEHHBIX
Hayk. Mcropust MmukpoOuonoruu. OTKpbITHE MUKpOOpraHu3MoB AHTOHM BaH JleBenrykom. Ilepuon Gec-
CHUCTEMHBIX HAOJIOJIeHUH («OmUCcaTeNbHBIN Mepruoa» B pa3BUTHH MHUKpoOuonoruu). Habmonenus [1.C.
CamoiinoBuya, M.M. Tepexosckoro. OtkpsiTust JIyn Ilactepa (mpupona 6poxxenus, Bo30yaurenu 0omues-
HEl).

1.2 Mopdoaoruss MUKpOOPraHu3MoB

Mukpoopranu3Msl - IPOKAPUOTHI, SYKAPUOTHI, UX OCHOBHBIE pa3auuus. [[puHIMIIBI cCCTEMaTUKH
(TakCOHOMUM) OaKTEPHIA.

Mopdomorust 6akTepuii. CTpoeHue kieTok 0akTepuid. KiieTouHble CTEeHKH TpaMITOIOKUTEIBHBIX U
rpaMOTPHUIIATENbHBIX OakTepuil. Karncymnsl (M CIU3UCTHIE CIION), IUTOIUIa3MaTHYECKass MeMOpaHa, KI'yTH-
ku, GumOpun (uiau) y OakTepuii, BKIIOUEHHUS, UX COCTaB (DYHKIIMU. DHIOCTIOPHI U IUCTHI OAKTEPHil.
Poct u pazMHOXkeHHEe MUKPOOPraHu3MoB. CriocoObl pa3MHOMKEHHSI TPOKAPUOT (OAKTEpHid, aKTHHOMHUIIE-
TOB, ITMAHOOAKTEPHHN).

1.3 I'eneTuka MUKPOOPraHu3MoOB

['enetndeckuii ammapat y mpokapant. Permukamus JIHK. Moaudukanuu, MyTanuu 1 pekoMOu-
Hau. Myrtarennele GakTopbsl. ['eHeTHuecKkue peKoMOMHAIMK y MPOKApUOT - TpaHchopMalys, TpaHc-
IOyKIMsl, KOHbIoTanusa. BHexpoMocoMHble (haKTOphI HACIEACTBEHHOCTH - MJIa3MU/Ibl U TPAHCIIO30HbI OaK-
tepuil. ['eHHas nHXxeHepust B Mukpoouonoruu. [lomyuenue 1neHHbIX (OPM MUKPOOPTAaHU3MOB JIJISI CEJlb-
CKOTO XO031CTBa U MPOMBILIUIEHHOCTH.

1.4 MukpoopranusMsbl 4 OKpPYKaloIas cpeaa

OTHolIeHNE MUKPOOPTaHU3MOB K (haKTOpaM BHEUIHEH cpesibl. 3aBUCUMOCTh MUKPOOPIaHU3MOB OT
BOJHOIO pexuma cpelibl. OCMOTHYECKOE AABJIEHUE KIETKH Yy Pa3HbIX IPYII MUKPOOPraHU3MOB U MX OT-
HOILIEHUE K Pa3HBbIM YPOBHSAM BIIXKHOCTU Cpe/ibl. BIusiHue KHUCIOTHOCTH CPEbl Ha pa3BUTHE OTIEIbHBIX
MUKpooprann3moB. Kputunueckue 3HaueHus pH B jKH3HEIEATENbHOCTH MUKPOOPraHu3MoB. OTHOLIEHHE
MHUKPOOPTaHU3MOB K KHCIOPOIY. A3poObl 1 aHa3poObl ((hakyabTaTUBHBIE U 00IUTaTHBIC). OKUCIUTENb-
HO-BOCCTaHOBMUTEJIbHBINA MOTEHIMAN CPEABI U Pa3BUTHE PAa3HBIX I'PYINI MUKPOOPraHM3MoB. BiusHue nas-
JICHUS, XHMUYECKUX BEIECTB, palallii Ha MUKPOOPTaHU3Mbl. Paznuune peakiuii BereTaTuBHbBIX KJIETOK
MHUKPOOPIaHU3MOB U SHIOCTIOp OAKTEPHi HAa BHELTHHE BO3ACHCTBUS.

1.5 OoMmeH BemecTB (MeTa00JIM3M MHUKPOOOB)

XUMHUECKUH cOCTaB MUKPOOHOH KieTkH. Ponmb epMEeHTOB B KHM3HENEATENTbHOCTH MUKPOOpra-
HU3MOB. [IuTanue mMukpoOoB (aHabonu3m). Tumbl nutanus. JlpixaHue MUKpoOOB (kaTabomu3m). Tumsl
JIBIXQHUSL.

1.6 IIpeBpaienne MUKPOOPraHU3MaMM COeIMHEHHH yriiepoaa

3HaueHUE MPOLECCOB MPEBPAILEHUS YIIEPOAOCOAEPKALIX BEIIECTB B KPYTOBOPOTE YIJIeposa B



IPUPOJIE U POJIb MUKPOOPTaHU3MOB B PACIajie OPraHMYECKOro BemecTBa. MoJIoYHOKUCIIOe OpOKeHHE U
ero Bo3OyauTenu. 3Hau€HUE MOJOYHOKHCIOTO OpOKeHHsI B MUIIEBON MPOMBIIUIEHHOCTH U OBITY (IIpH
KOHCEPBUPOBAHMH, TMOITYYEHUN MOJIOYHOW KUCIIOTHI, TPOU3BOICTBE KHUCIOMOJIOUYHBIX MPOIAYKTOB, CHIPa),
MIPHU CUJIOCOBAaHUH, CEHAXKUPOBAHUU KOPMOB.

CrnuproBoe Opoxenue. Jpoxoku ((akynbraTHBHBIE aHa’pOObI) Kak BO30YAMTENH CHHPTOBOTO
OpoxeHusl (IMKUE U KyJbTYpHBIC, HU30BbIC U BepXOBbIC). VCroap30BaHme NPOXIKEH B CIIUPTOBOM IPO-
MBIIUICHHOCTH, BUHOJICNINH, IMBOBAPEHUH, XJIOONEUeHHH, TP U3rOTOBIeHUU Kedupa, kymbica. [Tomy-
YeHHEe TJUIEPUHA MPU CIHPTOBOM OpOKEHUU NMPH W3MEHEHUM YCIOBHUH BBIpAIIMBAHUS JpOicKen. Dd-
dexT IlacTepa.

IIponeccrbr 6poskenuii, BeI3bIBaeMble OakTepusiMu poaa Clostridium. MacisHOKUCIIOE U aleTOHO-
OyTuinoBoe OpokeHusi. MacnsHOKuCI0e OpoKeHNEe MEKTUHOBBIX BEIIECTB U €ro 3HAYEHUE B MEPBUYHOM
00paboTke J1yOOBOJOKHUCTHIX pacTeHuil. bakrepun poxa Clostridium u OpokeHue 1eJUIIoI035I.

1.7 IlpeBpaienne MUKPOOPraHU3MaMu coeIMHEHUI a3oTa, ¢gocdopa, cepbl, xKeje3a

AMMOHU(UKAUSA a30TOCOIEPKAIUX OPraHUYECKHX BEIIECTB. 3HaYCHHE MHHEPATU3AIMH a30T-
CoJIep>KaIlINX OPraHUYEeCKUX COeIMHEHUH (OeTKOB, HyKJIIEMHOBBIX KHCIOT, MOYEBUHBI, MOYEBOM U TUIIITY-
POBOM KHUCIIOT, XUTHHA). Pa3noxkeHne OETKOBBIX BEIIECTB B a3POOHBIX M aHA3POOHBIX yciaoBHsX. Bo30y-
JIUTENN Tpolecca MuHepanu3auuu. [lponeccsl MUHepaau3auu Npyu XpaHeHUH IJ10/10B U oBoiuei. [Ipu-
YUHBI TOPYH CEIbCKOXO03IHCTBEHHOM MPOAYKIIMU U BO3MOXKHOCTH €€ TPeAyTPEKICHHS.

[Iponeccol HuTpudukamuu. OxkucieHrne aMMuaka B a3o0THyI0 KUCIOTH (1 u II dha3er autpuduka-
1un). [lonoxurenbHoOe U OTpULIATENIFHOE 3HAYEHUE HUTPpU(DUKALUH.

[Tpoueccol nenutpudukanuu. BocctaHoBIEHHE HUTPATOB U HUTPUTOB € 0Opa30BaHUEM MOJIEKY-
JSPHOTO a30Ta (IeHuTpudukanys). ACCUMUISIIMOHHAS U TUCCUMILIALIIMOHHAS HUTpATpe-IyKIus. 3Haue-
HUE ITHX MpoueccoB. Bo3dyaurenu npouecca aeHuTpruuKanuu. Perynsuus npoiecca J1eHUTpUpUKau
arpoTeXHUYECKUMH MPUEMaAMH.

Azotodukcanus. buonorndeckas u abuosorudeckas ¢pukcamus arMochepHoro azora. DHeprodd-
(EKTUBHOCTh U «3IKOJIOTMUYECKasi YUCTOTa» OUOIOrHUecKoro azora. dukcanus a3ora armochepsl MUKPO-
opranu3mMamu. CBOOOAHOKUBYIIIME, aCCOIIMATHBHBIE 1 CUMOMOTHYECKHE a30T(HUKCATOPHI — adpOOHbBIE U
aHa’poOHblie popMmel. LlnanobakTepun, ycBauBaroIIye MOJIECKYIISIPHBIN a30T.

Cumbnotnueckas azoTdukcanuu y 6000BbIX pacteHuid. KiryOeHpKoBbIE OakTepuu (pu300un), Ux
CBOMCTBA: CHEIU(PUYHOCTh, BUPYICHTHOCTh, aKTUBHOCTh, KOHKYPEHTOCIIOCOOHOCTh. Y CIIOBUS, OIpese-
nsirorue 3P PeKTHBHOCTH 0000BOPHU300HaTLHOTO CUMOMO3a.

Posib MUKpPOOpPraHW3MOB B BBICBOOOXIEHUHM KHUCIIOTHI U3 OpraHu4eckux (ochopocoaepramx
COCIMHEHMH U B TiepeBojie ¢hochaToB B paCTBOPUMOE COCTOsIHUE. bruonorndeckoe cBs3piBanue Gocdopa.
BoccranoBneHrne OKMCIEHHBIX coenHeHHH (pocdopa 1 BO3MOKHAsI pOJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Posb MukpooprannzMoB B pocopHOM MUTAaHUU PACTCHHM.

Kpyrosopot cepsl B npupoae. O6pa3oBaHHe cepOBOIOPOJIa U3 CEPOCOACPIKALINX OPTaHUYECKUX
coenuHeHU. OOpa3zoBaHNE CEPOBOIOPO/Ia N3 MUHEPAIBHBIX COCTMHEHHH (Cyab()aToOB) 1 MUKPOOPTaHU3-
MBI, BBI3BIBAIOLIHE 3TH Tpouecchl. OKUCIEHne MUKPOOPTaHU3MaMH CEPOBOIOPO/Ia B CEPY M CEPHYIO KHC-
noty. CepobakTepuu ¥ THOHOBBIE OakTepun. 3HaUeHHE cyabhodukcanuu u aecyiabhodukcanuu B MpH-
poze.

[Tpsimoe 1 KOCBEHHOE y4acTHe MOYBEHHBIX MHUKPOOPTaHHU3MOB B IIPEBPAIICHUSIX Keje3a, MapraH-
na, amoMuHuA. OKHUCIIEHHEe W BOCCTAaHOBJICHHWE COCAMHEHHUH jKele3a MUKPOOpPraHu3MaMH. XapaKTepH-
CTHUKAa OCHOBHBIX TPEICTaBUTENICH kene3o0aktepuid. TpaHnchopmalus MUKPOOPTaHU3MaMU COSTUHEHUN
KaJbIMsl, MATHUS, KPEMHUS, KaJusl U APYTUX SJEMEHTOB. 3HAYCHHE CAalpOTPOGHBIX MHUKOILUIA3M (MeTal-
JIOTEHUYMa) B aKKYMYJISALIUY XKelle3a, MapraHia.

Pa3nes 2 CennbcK0OX0351iICTBEHHAsI MUKPOOHOJI0OTHS

2.1 MuKpoO610JI0THS TOYBbI

Pa3BuTue B3IA10B yYEHBIX HA POJIb MUKPOOPTaHU3MOB B 00pa30BaHUM NMOYBBL. DaKTOPHI CPEIHl,
omnpezenstone GopMUpOBaHNE MHUKPOOHBIX accoruanuii. MUKpoOpraHu3Mbl MMOYB Pa3IUYHbBIX THIIOB.
Hakoruienne rymyca u GOpMHpPOBaHHE CTPYKTYPHI TIOYBHI.

2.2 MUKpPOOHOJIOTHSI KOPMOB

Ceno 0OBIKHOBEHHOE U Oypoe. MHKpoOHOIOrHYeCKUe MPOIECChl MPU 3aTsHKHON (HApyILIEHHOH )
CYULIKE CEHa, YCHWJIMBAIOIINE MOTEPU MUTATEIbHBIX BEUIECTB B CEHE, U MEphl MPEIyNPEKICHUS MOTEPD.



SIBieHne TepMoreHesa (camMopa3orpeBaHMsi) MpH YBIAKHEHHM ceHa M cMeHa Mukpodiopsl. Ilomoxu-
TEJIBHOE U OTPULIATENIBHOE 3HAYEHHE TEPMOTEHE3a MPU INPUTOTOBJIEHUM CEHA, 3€PHOBBIX KOPMOB. «by-
poe» ceHo («caMorpernasi CoJIOMa») Kak pe3ylbTaT YMEPEHHOTO TepMOreHe3a, 0O0yCIOBIEHHOTO KHU3He-
NesITeIbHOCThI0 MUKPOOPraHu3MOB. [IiecHeBeHIe U caMOCOTrpeBaHue — INIaBHbBIE MPOOJIEMbI XpaHEHUSI.

CurnocoBaHue — KOHCEPBHPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpO>KEeHUS.
MuxkpoOunosioruyeckue IpoLecchl IpU ropsYeM U XOJI0IHOM croco0e CHIIOCOBAHMS U UX PEryIUpOBaHUE.
CenaxxupoBanue (M 3epHOCEHaX) KaK Croco0 MPUTOTOBJICHUS KOpMa Ha OCHOBE CO3JaHUs «()HU3HOJIOTH-
YEeCKOM CYXOCTH» JJIi MUKPOOPTaHU3MOB. Y CIIOBUS, CIOCOOCTBYIOIIUE COXPAHHOCTH CEHa)ka, 3epHOCe-
Haxa.

2.3 Mukpo61o/10rusi NPOAYKTOB )KHBOTHOBOACTBA U NTHLEBOACTBA

Hcrounnku mepBUYHON MHUKpOQIOpsl MOJoKa. M3MeHeHne coctaBa MUKPOOPTaHU3MOB MOJIOKA
IPU XpaHEHUH U TPAHCIOPTUPOBKE. MeTo bl macTepu3anuu Mojioka. [Topoku Moiaoka MUKpOOHOTO Tpo-
UCXOXACHUS. MHUKPOOHOIOTHS MUTHEBOTO U CHIPOro MoJsioka. [larorenHsie Mukpoopranusmsl. Canurap-
Hasl OLIEHKa MOJIOKA.

MukpoOunosiorus MOJIOYHBIX MPOAYKTOB. KuciomMonounble NpoayKThl U HAMUTKH. MuKpoOuosno-
rUYecKasl XapakTepucTUKa 3akBacoK. CaHUTAPHO-TUTMEHUYECKUN KOHTPOJIb MPOU3BOJICTBA MOJIOKA M MO-
JIOYHBIX MPOIYKTOB.

OTpaBiieHus IpyU UCIIOJIB30BAaHUH HET0OPOKAYECTBEHHBIX MOJIOYHBIX MPOTYKTOB.

MuxkpoOuosiorus Msica U MSCHBIX MPOAYKTOB. McTouHMKH OakTepuaibHOro oOCeMEeHEHUs msca
(mepBUYHas U BTOpUYHAs OakTepHaabHas 0OceMeHEeHHOCTh). CozepikaHue U pacrpeie]IeHne MUKpPOOopra-
HU3MOB B Msice ITpU XpaHeHNUHU. [1opoku msica U MACHBIX IPOAYKTOB.

MukpoOHoIorus SIMIl CeIbCKOX03sIMCTBEHHON NTUIIBI. VICTOYHHKM 0OCEeMEHEHUs U MyTH MPOHUK-
HOBEHHSI MUKPOOPTraHU3MOB B sii110. CriocoObl XpaneHus sull. [lopya suil v myTH CHUXKEHUS UX OaKTepu-
abHON o0cemeHeHHOCTH. KoHcepBUpoBaHue SuIl.

Pa3nen 3 buokoHBepcHsi 0TX0/10B CeJILCKOI0 X03s1iiCTBA U NepepadaTbiBaolieii MPoOMbIIII-
JICHHOCTH

3.1 buokoHBepcHusi HAB03a, ITHYHET0 NMOMeETA, ;KHBOTHOBOYECKUX CTOKOB MU JPYrHX OTXO-
J0B Ce1bCKOI0 X031 CTBA

Ponp MUKpPOOPraHM3MOB IPHU KCIOIB30BAHMM HABO3a, KOMIIOCTOB M JIPYTUX YIJIEPOJOCOAEpHKa-
IIMX OTXOJ0B. MeToabl yTHIN3allMi OTXO0JI0B KUBOTHOBOJICTBA U NTHUIIEBOJICTBA. bOKOHBEpCHs HaBO3a,
NTUYBETO TMOMETA, )KMBOTHOBOJYECKMX CTOKOB U APYrux oTxo0/0B. COBpEMEHHbIE 3KOJOTHYECKH Oe3-
OTacHbIE TEXHOJOTHH NepepaboTKH OTXOA0B KMBOTHOBOJCTBA M MOJYYEHHUE MOJIE3HBIX MPOAYKTOB IS
CEJIbCKOT0 X0351CTBA U MPOMBIIIIIEHHOCTH. 3PABOOXPAHUTEIIbHBIE ACIIEKTHI.

3.2 buorexHo/s0rn4ecKkne AJbTEPHATHBBI B CEJIbCKOM XO3SIIICTBE M NEpPCHeKTHBbI UX HC-
10JIb30BAHUA

buorexHonornueckue anbTepHATUBEI B CEIBCKOM XO35HCTBE U MEPCIEKTUBBI UX MCIIOIb30BaHMS.



4.2 Copep:xkaHue JeKUHil

Ounas ¢popma o0y4eHus1

Ne
JIEKI{AA

Kparkoe conepxanue neKkuu

Konunuectso

JaCcoOB

IIpakTrueckas

IIOArOTOBKA

BBenenue B AMCHMILINHY

[Ipenmet, MecTo U pojib MUKPOOHOJIOTUU B CUCTEME OMOJIOTUYECKUX U CEIbCKO-
XO3SIMCTBEHHBIX HAayK. 3ajaud MHUKpoOuonoruu. Vcronp3oBaHHE MHKpOOpra-
HU3MOB B HEKOTOPBIX OOJIACTSAX uUeloBeUYeCcKOil nesrenbHOcTH. Mctopus dopmu-
POBaHMSI MEKPOOHOJIOTUH KaK HAYKH.

Cucremaruka, MmopgoJiorusi, CTpoeHHe U pa3MHOKeHUe OakTepuii (mpoka-
pHOT)

Cucrematrika MUKpPOOPTraHu3MoB. Mopdosorus MUKpOOpraHu3MoB. Pukkercuun
(popma, ctpoenue, pacmpocrtpaHeHue). Mukomnasmel (popma, cTpoeHue, pac-
npoctpanenue). L — dopmsl Gaktepuii (popma, cTpoeHHE, pacrpoCTpaHCHHUE).
AxtunomuueTsl (popma, crpoenue, pacnpocrpanenue). Llnanobdakrepun (dhop-
Ma, CTPOCHHE, pacmnpocTpaHeHue). Bupycol (hopma, cTpoeHHe, pacrpocTpaHe-
HHE)

I'eneTuka MUKpPOOpPraHU3MOB

Hacnencteenusie (akTopbl MUKPOOPTAaHU3MOB. MeXaHU3MEbI, BBI3BIBAIOIINE U3-
MEHEHHMsI TeHeTH4ecko nHdopmaruu. Myranuu. ['eHeTHueckue peKoMOMHAIUH.
ITpakTHyecKoe UCIOIb30BaHUE TOCTHIKEHUN T€HETUKA MUKPOOPTIaHU3MOB

Muxkpoopranusmbl U OKpyKawuasi cpeia, B3aHMOOTHOLIEHUI MUKPOOpra-
HHM3MOB Me:K1y CO00H M JIPYTHMH CyIeCTBAMH

Odusnueckue GakTopsl. Xumudeckue (paxTopbl. BzamMooTHOIIEHHS MEXTy Op-
raHu3MaMu: Tpoduyeckas U aJIeTOXUMHUYECKasl IPUPOJIa B3aUMOCBS3EH
MeTa060/13M MUKPOOPTaHU3MOB

XUMHUYECKU COCTaB KJIETOK MHKPOOPraHU3MOB. Poiib (hepMeHTOB B KU3HEIES-
TEIHHOCTU MUKPOOpraHu3MoB. CriocoObl MUTaHUS U TOCTYIUIEHUE MUTATENbHBIX
BEIIECTB B KJIETKY. [IoTpeOHOCTh B XkKene3e, KW, KaJIbIUH, MUKPOIJIEMEHTAX,
BUTAaMHUHAaX, POJIb ATHX COCAMHEHUN B MEeTabOIu3Me KJIeTOK. buocunres Genkos,
YIJIEBOJIOB, JIMIIUJOB, HYKIEHMHOBBIX KHCIOT, aMUHOKHUCIIOT

IIpeBpamenne MUKPOOPraHM3MaMH COeIMHEHNH yriepoaa

Kpyrosopot yriepoaa B npupojie U pojib MUKPOOPTaHU3MOB B pacriajie OpraHu-
4ecKoro Beuiectsa. MoslouHOKHCI0€ OpoxkeHue U ero Bo3oyaurenu. CnupToBoe
Opoxxenune. MacistHOKUCIIOe OposkeHHe. A’poOHOE pa3lIoKEHUE LEJUTIOI03bI.
OO6pazoBanue KUCIOT (YKCYCHOH, SIOJIOYHOM | JIp.)

IIpeBpamenne MHUKPOOPraHM3MaMH COeIMHeHUil a3ora, ¢ocdopa, cepsl,
AKese3a

Munepanuzanus (aMMOHU(DUKAIMS) a30TCOAEPKAIUX OPraHUYECKHX COCIUHE-
Huii. [Iponeccl HUTpUUKaUK 1 TeHuTpUudUKauu. buonorndeckas duxcarus
MoJieKyJsipHoro aszota. Ilpespamenue ¢ocdopa. [IpeBpamenus cepol. [Ipespa-
IIEHUS JKene3a

MuxpoOnonorust no4BbI

[TouBeHHass MUKPOOMOJIOTHS, BOSHUKHOBEHHE M pa3BUTHE. MUKPOOPraHU3MbI B
MoYBe Kak cpenie o0uTaHus. Poib MOYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU
Y pa3pylieHuu neperHos (rymyca). BiusiHue o6pab0oTKH TOYBBI M1 BHECCHUS MH-
HEpaIbHBIX YIOOpEHUI Ha NeATeNbHOCTh MUKPOOPTraHM3MOB. BiusHue menno-
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paryy 1moYB Ha MHKPOOHMOJIOTHYECKHE IMPOLECChl U COCTaB MUKPOOPTaHU3MOB.
Brnusinue ceBooOOPOTOB 1 MOHOKYJIBTYP HAa MUKPOOPTaHU3MbI ITOUBbI

Mukpo6unosiorusi KOpMoB

CuHTe3 KOpMOBOTO OelKa M aMHUHOKHUCIIOT MUKpoopraHuzMaMu. CHHTE3 MUKPO-
OpraHu3MamM BUTaMHUHOB U (pepMeHTOB. MukpoopranuzMsl kopmoB. CyIika ce-
Ha. KoHcepBUpoBaHUE 3€JI€HbIX KOPMOB

Muxkpo61o10rusi NpOAYKTOB KUBOTHOBOJICTBA U NTHLEBOACTBA

W3meHneHne cocraBa MUKPOOPTraHU3MOB MOJIOKA NMPU XPaHEHUU U TPAHCIOPTH-
poBke. /IluHamMuKa MUKPOOHOIOTUYECKUX U OMOXUMUYECKUX MPOILIECCOB B MOJIO-
Ke. Mukpobuosornueckasi ~ XapakKTepUCTHKA  3aKBACOK. CanurtapHo-
TUTUEHUYECKUH KOHTPOJb MPOU3BOACTBA MOJIOKA W MOJIOYHBIX MPOJIYKTOB.
MuxkpoOuoniorus msica U MSICHbIX HpOAYyKTOB. CoJlep)kaHue U pachpelierieHHne
MHUKPOOPTaHU3MOB B MsICE€ MPHU XpaHEHUH. MUKPOOHOIOTHS SHUI] CENbCKOXO035H-
CTBECHHOM! NTHUIIEI

Muxpobunonornyeckne Npon3BoACTBa OnonpenaparoB. TeXHOIOrUH MOJIyde-
HUS MHKPOOHBIX TpErapaToB JJIsi PaCTCHHEBOJCTBA W YKUBOTHOBOJACTBA. buo-
mpemapaTsl CebCKOXO03SHCTBEHHOTO Ha3HA4YCHUS. [IpOayleHThl U Cymeprpoay-
IIEHTHl aHTHOMOTUKOB — aKTHHOMMUIIETHI, TPUOBI, OaKTepru. AHTHOMOTHUKH, TIpe-
MUKCBI, 9YOMOTUKN U TPOOMOTUKHU B )KHBOTHOBOJICTBE M MITHUIICBOJCTBE.

buoxkoHBepcHs 0TX0A0B CeJbCKOro Xo03siiicTBa. buokoHBeEpCcus HaBO3a, NTUYb-
€ro MoMeTa, >KUBOTHOBOJUYECKHUX CTOKOB M APYIMX OTXOJIOB CEJIBCKOIO XO3SH-
ctBa. [lonmydyenue O6uoraza u3 orxonoB. [lomydeHne MOJNEKYISIPHOTO BOJIOPOJA,
CIIUPTOB, alleTOHA U IPYTUX NPOAYKTOB. [IpOMBIIIIEHHOE [TOTy4YeHUEe KOPMOBBIX
JI00AaBOK M3 OTXOJI0B CEILCKOI0 X03sMCTBA.

Hroro

18

10%

3aounas popma 00y4yeHUA

Ne nek-
185071

Kparkoe coneprxanue neKkuu

Komauue-

CTBO
YACOR

IIpakTuue-

CKasd IOro-
TOBKA

Cucrematuka, Mop¢oJ0rusi, CTpOeHHe U pPa3MHOXKeHUe OakTepuii (mpo-
KApHOT)

CuctemaTuka MHKPOOPTaHU3MOB. Mopdosorusi MUKpOOpraHu3MoB. PuKkeT-
cuu (hopma, cTpoeHue, pacnpocTpanenue). Mukoriasmel (popma, CTpoeHuE,
pactipoctpanenue). L — dopmer O6akrepuit (popma, cTpoeHHe, pacpocTpaHe-
HUe). AKTHHOMHUIETHI (opma, CTpoeHue, pacnpocTpaHenue). Llmanobakre-
puu (dbopma, cTtpoeHue, pacrnpocTpanenue). Bupyco (popma, ctpoenue, pac-
IIPOCTPAaHEHUE)

Mukpoopranu3mMsl U OKpy:Kawuiasi cpeaa, B3aUMOOTHOIIEHUSI MUKPOOP-
TaHU3MOB ME:K1Y CO00M M IPYrMMHU CylIeCTBaAMM

Ousnueckue (akTopbl. XuMuueckue (akTopbl. B3amMOOTHOIICHHUS MEXIy
opraHu3Mamu: TpoduvecKas 1 aJuIeJOXUMHUIeCKasi MPUPOJIa B3aUMOCBsI3ei

MeTa00/11M3M MUKPOOPTaHU3MOB

XUMHUECKUH COCTaB KJIETOK MUKPOOPraHU3MOB. Poiib (hepMEHTOB B KH3HEIE-
ATEJIBHOCTH MUKPOOPraHn3MoB. CriocoObl MUTaHUA U MOCTYIUICHUE MUTATENb-
HBIX BEIIECTB B KJIETKY. [I0TpeOHOCTH B kenese, Kaluu, KaJbIUH, MUKPO3JIe-
MEHTax, BUTAMUHAX, POJIb ITUX COECIUHEHUI B MeTa0OIM3Me KIEeTOK. buocun-
Te3 OEJIKOB, YIIIEBOIOB, JTUMHJIOB, HYKJIEHHOBBIX KUCJIOT, aMUHOKHUCIIOT
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Mukpo0uosorust No4YBbI

[TouBeHHass MUKpOOHOJIOTHSI, BOSHUKHOBEHHE U pa3BUTHE. MUKpPOOPTaHU3MbI
B IIOYBE Kak cpene oouranus. Poib MouBeHHBIX MUKPOOPIaHU3MOB B 00pazo-
BaHWH W Pa3pyIICHUH MeperHos (rymyca). Bausaue oOpabOTKHU MOYBBI U BHE-
CeHMs MUHEPAJIbHBIX YI0OpeHMI Ha JesTeIbHOCTh MUKPOOPIaHU3MOB. Brus-
HUE MEJIMOpaIlMU MOYB Ha MUKPOOHUOJIOrHYECKHUE TIPOLECCHl M COCTaB MHUKPO-
Opranu3MoB. BnusHMe ceBOOOOPOTOB M MOHOKYJIBTYP Ha MHKPOOPTaHU3MBI
MOYBbI

Mukpoduonornst KOpMOB

CuHTE3 KOPMOBOTO O€jIKa M1 aMHHOKHUCIIOT MUKpoopranusmMamu. CHHTE3 MHUK-
poopraHu3MaMu BUTaMUHOB U (hepMEHTOB. MUKpoopraHu3Mbl KOpMOB. Cyrii-
ka ceHa. KoHcepBUpoOBaHUE 3€JIEHBIX KOPMOB

Muxkpo6mo/10rusi NPOAYKTOB )KMBOTHOBOACTBA U NTHLEBOACTBA
N3meHeHne coctaBa MUKPOOPTaHU3MOB MOJIOKA TIPH XPAaHCHUH U TPAHCIIOP-
TUpOBKE. J[nHAMUKa MUKPOOUOIOTHYECKUX M OMOXMMHUYECKUX IMPOIIECCOB B
MoJIoke. MukpoOuosornueckas XapakTepuUCTHKa 3akBacok. CaHuUTapHO-
TUTUEHUYECKUN KOHTPOJb MPOU3BOACTBA MOJOKAa M MOJIOUHBIX MPOIYKTOB.
MukpoOuosorust Msica 1 MACHBIX MPOoAyKkToB. CoziepKaHUE W pacipeiesieHHe
MUKPOOPTaHU3MOB B MsICE MPU XpaHCHHH. MHUKPOOHOJIOTHUS SIUIl CETbCKOXO0-
3IACTBEHHOMN NTHIEI

buoxonBepcusi HaB03a, ITHYbEr0 MOMETA, KUBOTHOBOIYECKHX CTOKOB H
JAPYTuX OTXO/0B CEJILCKOIr0 X03sliicTBa

Ponp MUKpOOpPraHuW3MOB HpH HCHOJB30BAaHUU HABO3a, KOMIIOCTOB U JPYTUX
YTIIEPOIOCOACPKAIIMX OTXOA0B. METOIbI YTHIIM3AIIMN OTX0JI0B JKHBOTHOBO/I-
CTBa M NTHULEBOJACTBA. bHOKOHBEpCcHs HaBO3a, NTUYLErO MOMETA, >KUBOTHO-
BOJYECKUX CTOKOB M APYTruX 0TX0/10B. COBpEeMEHHBIE IKOJIOTHYECKH Oe30mac-
HBIC TEXHOJOTHH MEepPepadOTKH OTXOOB KUBOTHOBOJCTBA W TMOJyYEHHUE TIO-
JIE3HBIX TPOAYKTOB IS CEIHCKOTO XO3SHCTBAa M MPOMBIIIJICHHOCTH. 31paBo-
OXpaHUTEJIbHbIE ACMEKThl. BHOTEXHOJIOTHYECKUE aabTEPHATUBBLI B CEIbCKOM
XO03MCTBE M MEPCIIEKTUBBI MX WCIIOIh30BaHMSI.

Hroro

10%

4.3 Coaepxxanue JJaOOPATOPHBIX 3aHATHIH

Ounas popma o0yueHust

HaunmenoBanue 1ab0paToOpHBIX 3aHATUN

Konunuectso

qacoB

[IpakTuueckas
MTOJITOTOBKA

Mukpockorn

Mertozb! IPUTOTOBIIECHUS IPENAPATOB MUKPOOPTaHU3MOB

MuxkpoOuosiornyeckasi TEXHUKA U anmnapaTtypa

HpI/II‘OTOBJIeHI/IG MUTATCIIBHBIX CPCO

KosnuecTBeHHBIN Y4E€T MUKPOOPraHU3MOB B Bojie. CaHUTapHas OLIEHKA BOJIbI

KonnyecTBeHHBIN y4eT MUKPOOPIaHU3MOB B IT0YBE. Brijenenue 6akTepuii B 4HCTYIO
KYJIBTYPY

MOJI0YHOKHCII0€, MACIISTHOKUCIIOE, CIIMPTOBOE OPOKEHUE

ol A AR Pl ol Bl L fa

AMMOHM(UKALMS OSIKOBBIX BEIIECTB U MOUEBUHEI. A30TOMUKCHUPYIONIUE
Oaktepuun. baktepuanbHbie yaoOpeHus

S S R N E L A LS I

+ |+ ]+ |||+

[S—
[\




9. | llpeBpamenne MUKpOOpraHu3MaMu coeiMHeHui ¢ocdopa, cepsl, xenesa 2 +
10. UccnenoBanue anmuduTHON MUKPOGIOPHI 3epHA K MEKPOOUOJIOTHYECKUN aHATTU3 4 N
cuioca
11. | MukpoOHOJIOTHS MOJIOKAa U MOJIOYHBIX TTPOTYKTOB 4
Hroro | 36 | 20%
3aouHas popma o0yueHus
2 | E¢
Ne N R
HaumenoBanue 1a00paTopHBIX 3aHITHIMA =39 | =05
/1 EF | E&
¢ |E¢
1 Mukpockorn. MeToabl TPUTOTOBICHUS TPENapaToB MUKPOOPTaHU3MOB. 1 +
) Mukpobunosornueckas TEXHHKA U anmaparypa
2. [IpuroroBieHue NUTATEIbHBIX CPEL 1 +
3. KosnnuecTBeHHBIN y4€T MUKPOOPraHU3MOB B Bojie. CaHUTapHas OLIEHKA BOJIbI 1 +
4 KonuyecTBeHHBIN ydeT MUKPOOPTaHU3MOB B ITouBe. Brigenenue 6akrepuii B 1 +
YHUCTYIO KYJIbTYPY
5. MonouHokucioe Opoxxenue. MacnsiHokucnoe opoxkenune. CrnuproBoe OpoxeHHe 1 +
6. UccnenoBanue 3muduTHON MUKPOGIOPHI 3epHA 1 MUKPOOUOJIOTHYECKUN aHATTU3 1 4
cuioca
7. MuKkpoOHOJIOTHS MOJIOKA U MOJIOYHBIX TTPOJTYKTOB 1 +
8. MukpoOHoIoTHsI Msica | SIUI] 1 +
Hroro 8 20%
4.4 Conep:kanue NPaKTUYECKHX 3aHATHH
[IpakTudeckue 3aHATHS HE IPETYCMOTPEHBI Y4EOHBIM TUTAHOM.
4.5 Buabl u conepkaHue CaMOCTOATEIbHOI Pad0ThI 00Yy4YAKIIHUXCS
4.5.1 Bwuasl caMOCTOSTEIEHONU PabOThI 00yUarOIIHXCS
KonuuecTBo uyacos
BHIBI CAMOCTOSATENLHON PAOOTHI 00yYAIOMIUXCS ouHas popma | 3aouHas popma
o0y4YeHHS o0y4yeHHs
[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX 16 9
pabot
BrinonrHeHNE KOHTPOJIBLHON pabOTHI — 15
CaMOCTOSITETLHOE U3YYEHUE OTACIBHBIX TEM U BOIIPOCOB 27 85
IToaroroBka K IpOMEKYTOYHOM aTTECTAlUU 20 10
HTroro 63 119
4.5.2 CopaepkaHue CaMOCTOATEIHLHOU paboThl 00yJaIOIINXCS
KonuuecTBo
No 4acoB
i HaunmenoBanue TeM 1 BOpocoB aounan
ouHasi popma (bopma
o0yJeHus
o0yJeHus
1 IIpyynHEI TOPYM CEIBCKOXO3AUCTBEHHOW MPOAYKIIUU U BO3ZMOXKHOCTH 1 3
ee NpeaynpeKICHHS
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[Tony4yeHue TaMIIEpHHA IPU CITUPTOBOM OPO>KEHUH NPH U3MEHEHHH

2 YCJIOBUM BBIPAIIIMBAHUS APOKIKEH 2 3
Hcnons3oBanue IpoxiKen B CIIUPTOBOM MPOMBIIIEHHOCTH, BUHOJE-

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

4 1 ObITY (IIpU KOHCEPBUPOBAHUH, TTOITYYEHHUH MOJIOYHON KUCIIOTHI, ITPO- 1 3
M3BOJICTBE KHMCIOMOJIOYHBIX MTPOYKTOB, ChIpa)

5 3Ha4YeHne MOJOYHOKHUCIIOTO OpOKEHHUS IIPU CUIIOCOBAHUU M CEHAXKUPO- ’ 3
BaHUU KOPMOB

6 Jlpixanure MukpoOoB (katabonm3m). TUTIBI TbIXaHUS. 2 3

7 [Tutanne MukpoOoB (aHaO0IM3M). TUTIBI TUTAHMSL. 2 3

8 Posnb dhepMeHTOB B KU3HEEATEILHOCTH MUKPOOPTaHU3MOB. 1 3

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

10 | 'ennast MHXKEHEpHsi B MUKPOOHOJIOTHH. 2 3

1 Crioco0ObI pa3MHOKEHUS MTPOKAPHOT (OaKTepuii, aKTHHOMHUIIETOB, ITHa- 3 3
HOOaKTepuil)

12 | Kancysnbl (M CIM3UCTBIE CIION) 2 3

13 KJIGTE)‘-IHBIG CTCHKH TPaMIIOJIOKUTEIBHBIX U TPAMOTPHUIIATENILHBIX OaK- ’ 3
TEpHil.

14 | Ucropust MUKpOOHOJIOTHH. 2 4

15 | Mukpoopraiu3msl IOYB Pa3INYHbIX TUIIOB 2 4

16 | Hakomrenue rymyca u GOpMUpPOBaHUE CTPYKTYPHI TOYBBI 2 4

17 | Xapakrep B3aMMOOTHOIIEHUN MEX]1y MUKPOOPIaHU3MaMH 2 4

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

19 EcrecTBennast Mukpodiopa moOBEpXHOCTH pacTeHHH (cTeOIeH, TNCTHEB, ) 4
IUIOJIOB M OBOIIICH )
3aBUCUMOCTh COCTaBa AMUPUTHBIX MUKPOOPTaHU3MOB OT BHa, COPTAa,

20 | ctaguu pa3BUTUS PACTEHUS, HACEKOMBIX, KJIMMaTa, MECTOIOIOKEHUS 2 4
(OTKPBITHIM WM 3aIUAIIEHHBIA TPYHT)

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

2 PusocdepHbie u mouBeHHBIE MUKPOOPTraHU3MBI KaK HHTMOUTOPHI pocTa ’ 4
pacTeHuil, npoayHpyomue GUTOTOKCHHBI
Ceno o0bIkHOBEHHOE U Oypoe. «bypoe» ceHo Kak pe3yabTaT yMepeH-

23 | HOrO TepMOreHe3a, 00yCIOBICHHOTO KU3HEACATEIIEHOCTHIO MUKPOOP- 2 4
TaHU3MOB

24 Mukpo6uoIorn4eckrue Npouecchl Ipu TopsYeM U XOJIOAHOM crioco0e ’ 4
CHJIOCOBAHMUSI U UX PETYJIIMPOBAHHE

75 CenaxxupoBaHue (1 3epHOCEHaXK) KaK CII0CO0 MPUTOTOBJICHUSI KOpMa Ha ’ 4
OCHOBE CO3/1aHUs «(PU3UOJIOTUYECKON CYXOCTH» ISl MUKPOOPTaHU3MOB

26 | CanuTapHO-II0Ka3aT€IbHbIE MUKPOOPTraHU3Mbl KOPMOB 2 4

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

28 | Mukpobuosoruueckasi XapakKTepHCTHKA 3aKBACOK 2 4

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

30 | MukpoOHOJIOTHSI SIUIT CEIbCKOXO35IHCTBEHHON NTHITBI 2 4

31 CoBpeMeHHbIE IKOJIOTUYECKH OE30I1aCHBIE TEXHOJIIOTUH IepepaboTKH ) 4

OTXOJ0B )XUBOTHOBOJICTBA
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39 [Tonyyenue MOJIEKYJIIPHOTO BOJOPOAA, CIIUPTOB, allETOHA U IPYTUX ’ 4
MTPOJYKTOB U3 OPraHUYECKHX OTX0JIOB
33 HpOI\fBIHI.HeHHOG MOJIy4€HHE KOPMOBBIX JOOABOK U3 OTXOJIOB CEIIbCKOTO ) 4
X03sIMCTBa
HToro 63 119

5  Y4yeOHO-MeTOAMYECKOE 00ecledeHue CaMOCTOATEIbHO PadoThl 00yYAOIIMXCS
MO JUCHUIJINHE

YyebHo-MeToanueckue pazpabotku wumerorcs B Hayunoit 6umbmuoreke PI'BOY BO HOxHO-
VYpaneckuii 'AY:

1. Mukpobuonorus [DIEKTpOHHBIA pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1Mo Iuc-
IUIUIMHE U1 CTY/AEHTOB arpOHOMHYECKOro (hakyinbTeTa O4HOM (popMbl 0OyueHUs, 0OydaroUIuXcs 10
mporpamMmaM OakajaBpuaTa 1Mo HarpaieHusM moaroToBku: 35.03.03 Arpoxumusi U arporno4BOBE/ICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U epepadOTKU CEllb-
cKkoxo3siicTBeHHOM npoaykuuu] / coct. YUunsiera 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. Mukpobuosnorus [ DneKTpoHHBIH pecypc] : METO . yKa3zaHHs Ui BBIIOJIHEHUS KOHTPOJIbHON
paboTHI IO TUCHIMILIMHE [JI CTYJICHTOB arpOHOMHUYECKOTO (paKynbTeTa 3a09HON (DOPMBI 00yUeHUS
HarnpaBieHuid noarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso", 35.03.07 "TexHonorus
MIPOM3BOJICTBA U NIEPEPAOOTKU CEIbCKOX03s1cTBeHHOM npoaykuuu''| / coct. 0. 3. Uunsiera ; KOxHo-
VYpaneckuii 'AY, UacTutyT arposkonoruu. — Muacckoe: FOxHo-Ypansckuii ['AY, 2017. - 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

6 @OoHJ OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MIPOMEKYTOYHOM aTTecTaly 00y4aoIMXCs 10
AUCHHILIAHE

Jlnis ycTaHOBIIGHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydwaromuxcs tpedoanusm ®I'OC BO
pa3paboTtaH (OH] OLIEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOBEAECHUS IPOMEXKY-
TOYHOW aTTeCTalMu O0yYaromuXxcs No AUcHUIuInHe. DOH OIIEHOUHBIX CPEJCTB INpencTasiieH B [Ipuio-
KCHUHU.

7  OcHOBHasl M JONOJTHHUTEIbHAS y4eOHas JTUTEPATypPa, He00X0AMMAs ISl OCBOCHHS
AUCHMILTUHBI

OcHOBHasl U JIOTIOJIHUTENbHAs yyeOHas muTeparypa uMmeercst B Hayunoii 6uGnuoreke M 3JIeKTpOoH-
HoM uHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO FOxuo-Ypansckuii ['AY.

OcHoBHas:
1 Mukpob6uonorus [DnexkTpoHHBIA pecypc] : yuedHoe mocodue / P.I'. I'ocmanoB [u ap.]. —
OnektpoH. pnaH. — Cankt-IlerepOypr : Jlamp, 2019. — 496 c¢. — Pexum pocryma:

https://e.Janbook.com/book/112044

2 Kasumwmpuenko, 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 CanuTapHas MUKpOOHOIOTHS [DNEeKTpOHHBIN pecypc]: yuebHoe mocodue / H.A. Oxepenona,
A.®. JImutpues, B.FO. Mopo3oB u ap. ; DeaepanbHoe TocyaapCcTBEHHOE OIOHKETHOE 00pa3oBaTeIbHOE
YUpEKACHUE BBICIIETO PO ecCHOHATBLHOr0 00pa3oBanus CTaBpOINOIbCKUN TOCYAAPCTBEHHBIN arpapHbIi

YHUBEPCUTET. - CraBponosb :Arpyc, 2014. - 180 C. - Pexxum JOCTY-
na: http://biblioclub.ru/index.php?page=book&id=277428
JlonoHUTE/IbHAS:

1  Kparkuii ciioBapb MUKPOOHOJIOTHYECKUX, BUPYCOJIOTHYCCKUX, HMMYHOJOTHUECKUX M SIH30-
OTOJIOTHYECKUX TEPMHUHOB : cioBapb / P. I'. 'ocmanos, H. M. Konsiues, A. A. HoBuukuii, P. X. PaBuinos.
— Cankr-IlerepOypr : Jlanp, 2021. — 304 c. — ISBN 978-5-8114-2413-9. — Tekcr : 371€KTPOHHBIH //

15




Jlans : anexTpoHHO-OMOMMOTEeuHas cucremMa. — URL: https://e.lanbook.com/book/167329

2 3wo3una, O.B. O6mas Mmukpoduosorus : mabopatopubiii mpaktukym / O.B. 3103unHa ; TamO0B-
CKHUIl roCyapCTBEHHBIN TeXHUYEeCKU yHUBEpcUTeT. — TaMO0B : TaMOOBCKHUI rocy1apCTBEHHBIN TEXHU-
yeckuit yHuBepcuter (TITY), 2015. — 82 c¢. : w1 — Pexum poctyma: mo TOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

3 CaxapoBa, O. B. O6mias MukpoOuoiorus u o01mas caHUTapHas MUKPOOHOJIOTHS : ydeOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2019. — 224
c. — ISBN 978-5-8114-3798-6. — TekcT : 31eKkTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOINOTEUHAs cCUCTEMA.
— URL: https://e.lanbook.com/book/123667

4  Psabuesa, C. A. MukpoOHOIOTHS MOJIOKAa i MOJIOYHBIX MIPOAYKTOB : yueOHoe mocodue / C. A.
Psbuera, B. U. 'anuna, H. M. [1lanoBa. — 3-¢ u3., crep. — Cankt-IlerepOypr : Jlanp, 2020. — 192 c.
— ISBN 978-5-8114-5285-9. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIHOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/139276

5 Canurapnas Mukpoobuosorus : yueOnoe nmocooue / H. A. Oxepenosa, A. ®@. Imutpues, B.
0. Mopo3zoB [u ap.]. — Cankr-IlerepOypr : Jlans, 2020. — 176 ¢. — ISBN 978-5-8114-3890-7. —
Texkcr : aNeKTpoHHbI //  Jlanb : ANIEKTPOHHO-ONOIMOTEeUHAs CUCTEMA. —  URL:
https://e.lanbook.com/book/131032

6 KoxeBnukoBa, O.H. MukpoOuonoruss mMsica ¥ MICHBIX THPOAYKTOB : ydeOHOe mocobue /
O.H. KoxesuukoBa, E.H. Cranieako ; CeBepo-KaBkasckuii dhenepaibablii yHuBepcuTeT. — CTaBpOIOIIH :
Cesepo-Kaskaszckuit @enepanbublii yausepcuter (CKOY), 2016. — 196 c. : un. — Pexxum gocryna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

7 IleryxoBa, E.B. MukpoOuonoruss NHIIEBBIX TMPOU3BOACTB : ydeOHOe mocobue /
E.B. IleryxoBa, A.}O. Kpbauiikas, JI.O. Pxeunnkas ; @eaepanbHOe areHTCTBO 1Mo oOpa3oBanuto, ['OY
BIIO KazaHckuil rocyqapcTBEHHBIM TexHosorndeckuil yHuepcuteT. — Kazanp : Kazanckuii HaydHO-
uccienoBaresbckuil TexHonornueckui yausepeutrer (KHUTY), 2008. — 150 c. : un. — Pexxum gocryna:
o noamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

8 Tpydanos, A. M. MukpoOuosorus : ydeoHo-MeToandeckoe mocooue / A. M. Tpydano. —
SApocnasne : SpocnaBckas I'CXA, 2017. — 82 c.— Tekcr : anekTpoHHbIN // JIaHb : 3IEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/131308

8 Pecypcbl HHPOPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu «HTepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Enunoe okHO focTyna K yueOHO-METOJUUECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanb» http://e.lanbook.com/

Yuusepcurerckas oudmmorexka ONLINE http://biblioclub.ru

Hayunas snektponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B HayaHoit Oubamnorexe u 3JIeKTpOHHON HHGBOP-
MalroHHo-o0pa3zoBaTensHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. MukpoOuosiorusi [DIEKTPOHHBINA pecypc] : METOJ. yKa3. K Jial. 3aHATHIM [JIJIs1 CTYJICHTOB
arpOHOMHUYECKOro (hakynbTeTa, 00yJaromuxcs 1Mo mporpaMmaM OakanaaBpuara 1o HanpaBICHUSM MOArO-
toBkH: 35.03.03 Arpoxumms u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBoiacTso,
35.03.07 TexHonorust MPOU3BOACTBA U MepepabOTKH CEIbCKOXO03IUCTBEHHOM poayKiuu] / cocT. YuHse-
Ba 10.3. ; FOxHo-Ypanbckuii ['AY, Uucturyr arposkosiorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY,
2020 .— 55 c. — Joctyn u3 nokanbHoi cetru MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuosiorusi [DJIEKTpOHHBIA pecypc]| : METOM. yKa3. K CaMOCTOSITEIhHOW padoTe 1o
IUCUUIUIMHE [JUTS CTYJICHTOB arpOHOMHYECKOTO (haKkyJIbTeTa OUHOM POpMbI 00yUeHHUs, 00yUYaArOIIUXCS 110
mporpamMmaM OakajaBpuaTa 1Mo HarpaBieHusM moaAroToBku: 35.03.03 Arpoxumusi U arponovBOBE/ICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBA U NIepepadOTKU CEllb-
cKkoxo3siicTBeHHOM npoaykuuu] / coct. Uunsiera 10.3. ; FOxuo-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: FOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHOoW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf
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3. MukpoOuosnorus [DIeKTpOHHBIN pecypc] : METO/. yKa3aHUs JUIsl BHIIOJIHEHUS! KOHTPOJIBHOM
paboThl MO AWCIMIUIMHE [ CTYIEHTOB arpOHOMHYECKOTo (akKyibTeTa 3a09HOM (opMbI OOydeHHsS
HarnpaBieHuid noarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CanmoBoacto", 35.03.07 "TexHomorus
MIPOM3BOJICTBA U TEPEPadOTKU CeIbCKOX03sKcTBeHHONU npoaykuuu''] / coct. 0. 3. Uunsera ; FOxHo-
VYpaneckuit 'AY, WuctutyT arposkosorun. — Muacckoe: HOxHo-Ypansckuit 'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

4. MukpoOHOIOTHS : METOIMYECKHUE YKa3aHUs IS JTaOOpaTOPHBIX 3aHATUI 00ydYarolIMXCs
1o TporpamMmaM OakajiaBpuara HampapiieHue moarotoBku 35.03.07 TexHoJ0THsS MPOU3BOJACTBA U TIEpe-
PabOTKH CEIbCKOXO035MCTBEHHOM MPOAYKINHU (0uHast U 3a04Hasi GopMbl 00ydeHus1) / coctaBuTens YnHse-
Ba 1O. 3. ; IOxHo-Ypansckuii I'AY, UHcTtutyT arposkonoruu. - Muacckoe: FOxHo-Ypansckuii 'AY,
2021. - 42 c. : http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

10 CoBpemeHHble HH(OPMAIMOHHBIE TEXHOJIOTHH, HCII0JIb3yeMble IPH OCYIIeCTBJIeHHH 00pa-
30BaTEJbHOIO NMPoIecca M0 JMCUMILINHE, BKJIKYAs epeYyeHb NPOrPpaMMHOro odecrnev4eHns u
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Onepanmonnass cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIuienzuonusiii goroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Odwucnsprii maketr npuwioxenuii Microsoft Office Std 2019 RUS OLP NL Acdmc JluneHn3noHn-
HbIi oroBop Ne 11353/409/44 ot 25.12.2018

3. AutuBupyc Kaspersky Endpoint Security npns Ousneca, JlumeH3uoHHBI pgoroBop Ne
44/44/93A/23 ot 05.10.2023 1.

11 MarepnanbHo-TexHH4YecKast 6a3a, Heo0OxoauMasi 1J1s1 OCYLeCTBJIeHHS 00pa30BaTeILHOIO
npouecca no JUCUMIIHHE

YueOHble ayINTOPUHU AJ5 MPOBEAeHUSI 3aHATHIl, MPeIyCMOTPEHHBIX MPOrpaMMoii, OCHAIIeH-
Hble 000py/10BaHMEM U TEXHHYECKMMH CpeIcTBaMH 00y4eHHs
1. JIaboparopust mukpoOuonoruu u ¢usuonoruu pacreHuit Ne 204, ocHarieHHass 000pyAOBaHUEM
JUIsI IPOBeIeHUs 1a00paTOPHBIX 3aHATUH.
2. YueOHas ayauTopus Uil TPOBEACHHS 3aHATUH JiekiumoHHoro tuma Ne 217, 202, ocHallleHHBIE
MYJIbTUMEAUMHBIM 000pYI0BAaHUEM: KOMIIBIOTEDP, BUIEOTIPOCKTOP.

IHoMemeHus 1J1s1 CAMOCTOATENbHON padoThl 00y4aKOIIMXCSH
1. ITomerenust Anst caMOCTOSATENbHONW paboThl oOyuatommxcst — ayauropust Ne 111a, ocHameHHast
KOMITBIOTEPHOM TEXHUKOMU C ITOAKIIOUEHUEM K ceTH «HTepHEeT».

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

1. Muxpockon XS 90.

2. Becw BJITD-150.

3. Mukpockon «buonam» JI-12.

4. Cymunsnabiii mkad [IC-80 (kamepa HEpK.).

5. Tepmomrar TC-1/80.

6. XomomunbHUK «CapaToB-451».

7. Ilnutka snextpuyeckas IIIT-1-1, 0/220.

8. IIkad BHITSHKHOW METAII-CTEKIIO.

9. Ob6nyuarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN |-7TaMITOBEIH.
10. Crepunuzarop naposoii 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.

KO,Z[ 1 HAMMCHOBAHUEC

®opmupyemsie 3YH

Haumenosanune
HWHIOWKATOpa JOCTHKCHUA OLIEHOUHBIX CPEICTB
KOMIICTCHIIHH 3HAHUSA YMEHHUS HaBBIKU
NJI-1onk-1 Obyuaronmiics nomkeH | OOyyaromuiics nomwkeH | OOyuatomuiicss  gospkeH | Tekymias artectanus:
Hcnons3yeT OCHOBHBIE 3a- | 3HATB! YMETh: BIIAJICTh: - oT4eT 1o JabopaTopHOH
KOHBI €CTECTBEHHOHAYY- | OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOJNIBb30BaTh ~ OCHOBHBIE | METOJAaMU HPUTOTOBICHUSA | paboTe;
HBIX JMCIUIUIMH JJIS pe- | HOHAy4YHBIX JAWCHWIUINH, $B- | 3aKOHBI W IIOHATHS €CTe- | MpenapatoB M MHKPOCKO- | - YCTHBIH OTBET;
IICHUs CTAaHJAPTHBIX 33Ja4 | JIGHUH M TPOLECCOB, B TOM | CTBEHHOHAYYHBIX  JHMCLU- | IMH, METOJaMH OIpeJelie- | - TECTUPOBaHHUE.

B 00J1aCTH MTPOM3BO/ICTBA,
nepepaboTKH U XpaHEHUS
CEIIbCKOX03SIICTBCHHOM
MPOIYKIINH C TPUMECHEHU-
eM uH(OpPMAITMOHHO-

YUCJIe CHCTEMATHKy, Mopdo-
JOTHI0O  MHUKPOOPTaHHU3MOB;
METOABl ~ W3YYCHHUs  Kaue-
CTBCHHOT'O U KOJMYCCTBECHHO-
T'O COCTaBa MUKPOOPTaHU3MOB

IJTMH B MPO¢eCCHOHATHHON
ACATCIIbHOCTH, YIpaBJIATb
MHUKPOOHOJIOTHYECKON  aK-
THUBHOCTBIO IIOYBbI, aHAJIU-
3MpOBaTh JaHHBIE MHUKPO-

KOMMYHUKaIMOHHbIX TeX- | — (b1.0.14-3.1) OMOJIOTMUECKOr0  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. Iloka3aTeu, KpUTEPHH U MIKAJIA OLEHNBAHUSA NHAUKATOPOB J10CTHKEHUSI KOMIIETEeH U

NJ-1omxk-1 Mcrionb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIMILIMH Ul PELICHUs CTAHJapTHBIX 33]a4 B 00JIACTH arpOIKOJIOTUH, arPOXH-
MHH U arpoliO4uBOBEICHUS ¢ IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI

[Tokazarenu Kpurepuu u mkasna olieHMBaHUS PE3YJIBTATOB O0YUEHUS 110 JUCITUTIIHE
OLICHHBaHUS - _ -
(DopMupyeMbIe HenocrarouyHslit JlocTaTOYHBIN Cpennuit Bricokuit
3VH) YpOBEHb YPOBEHb YPOBEHB YpOBEHB
b1.0.14-3.1 OOyuatonmiics He 3Haer | OOyuarommiics cnabo 3Haer | OOywaromuiicss 3HaeT  MeTozbl | OOyuaronuiics 3HaeT MpaBuia U
OCHOBHBIX 3aKOHOB €CTE- | OCHOBHBIC 3aKOHBI €CTECTBEH- | IPUMEHEHUS OCHOBHBIX 3aKOHOB | METOJIbI IPUMEHEHHUSI OCHOBHBIX
CTBEHHO-HAYYHBIX JUCIU- | HO-HAYYHBIX JHUCIUIUINH, SB- | €CTECTBEHHO-HAYYHBIX TUCIUIUIMH | 3aKOHOB €CTECTBEHHO-HAYYHBIX
IJTMH, SBJICHWH W TIpoliec- | JJEHUH W MPOIIECCOB, HA KOTO- | ¢ HE3HAYNUTEIBHBIMHU OIIMOKAMU M | JUCIUIINH Ha MX MEPEeCeUCHUN
COB TMpHU PEIICHUU CTaH- | PpIX OCHOBAaHBI MPHHIIUIGI | OTACILHBIME MPOOeTaMu ¢ TpebyeMoil CTeneHbIO0 MOJHO-
TApTHBIX 3a1ad B oOjacTu | nedcTBUs 00BEKTOB mpodec- TBI 1 TOYHOCTH
MPOU3BOJICTBA, TEepepadboT- | CHOHAIBHOMN JAEATeTbHOCTH
KU W XpaHEHHUsS! CEIbCKOXO-
351MCTBEHHOM IIPOYKLIUH
b1.0.14-Y.1 | O6yuatrommiicss He ymeeT | OOyuatrommiicss cimabo ymeeT | OO0ydaromuiicss ymMeeT onmuchiBath | OOyJaromuicss yMEeT OIHCHI-
UCIIOJIb30BAaTh ~ OCHOBHBIC | HCIIOB30BAaTh OCHOBHBIC 3a- | IOHATUWHYI0 M MaTEMaTHYECKYIO | BaTh NMOHSATUHHYIO U MaTeMaTH-
3aKOHBI W TIOHSTHS €CTe- | KOHBl M TIOHSTHUS E€CTECTBEH- | KAPTUHY SIBJICHHM, BO3HHMKAIOIIUX | YECKYIO KapTHUHY SIBJICHHH, BO3-
CTBEHHO-HAYYHBIX JUCIU- | HO-HAYYHBIX JIUCIUIUIMH B | HA TIEPECEYCHUU €CTECTBEHHO- | HUKAIOMIUX HAa TEPEeCeUCHHUH
IJTMH B TIPOo(eCcCHOHaNBbHON | MPOPECCHOHATBHOW NIEATENb- | HAYYHBIX JTUCIUIUIMH C HE3HAYW- | €CTECTBEHHO-HAYYHBIX  JIUCIIH-
JEATEIIbHOCTH HOCTHU TETHHBIMU 3aTPYTHCHUSIMHU IUIMH U YMEET YIpPaBIATH MHUK-
POOHOIOTUYECKON aKTUBHOCTHIO
ITOYBBI
F1.0.14-H.1 OO6yuarommiics He BhazaeeT | OOydarommiics cimado Biaaaeer | OOyuaromuiics BiaaeeT Merogamu | OOydaromuiics BiIaIeeT MEeTo-

MCTOAaMU TMPUTOTOBJICHUSA
MpernapaTtoB M MHUKPOCKO-
TN

METOAaMH IIPUTOTOBJICHUS
MpernapaToB U MUKPOCKOIIUU

IIPUTOTOBJICHUS IIPENAPATOB U
MUKPOCKOIIMH C HE3HAYUTEIIbHBI-
MU 3aTPYAHECHUSMHU

JlaM{ [IPUTOTOBJICHUS IIpenapa-

TOB U MUKPOCKOITHH ¢ TpeOye-

MOM CTEIEHBIO IIOJIHOTHI U TOY-
HOCTH
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3. TunoBble KOHTPOJIbHbIE 32IaHUS U (MJIM) HHbIE MATEePHAJIbI, HEO0X0AMMBbIE 1JIs1 OLEHKH
3HAHWH, YMeHHii, HABLIKOB H (MJIM) ONBITA JeSITeJILHOCTH, COPMHPOBAHHBIX B Mpoliecce
OCBOCHHS JHCIHHUILINHEI

TunoBble KOHTPOJIbHBIE 3a/laHUSI U MaTepUAIIbl, HEOOXOAUMBIE JIIsl OLIEHKU 3HAaHUN, YMEHUHN U
HAaBBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. MukpoOuosiorusi [DJIEKTPOHHBIN pecypc] : METOMA. yKa3. K J1al. 3aHATHUSIM [[JIs1 CTYJEHTOB
arpOHOMHUYECKOro (akysabTeTa, 00yJarommxcs Mo mporpaMmaM OakajaBpuaTa Mo HAIpPaBICHUSM IOA-
rotoBku: 35.03.03 Arpoxummsi u arpomnouBoBencnue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHoyorust MPOU3BOJCTBA U MEPEPAOOTKH CENbCKOXO3SMCTBEHHON MpoayKiuu] / coct. Yu-
HseBa 10.3. ; FOxHo-Ypansckuit 'AY, UuctutyT arposkonorun .— Mmuacckoe: HOxHO-Ypanbckuii
Ay, 2020 — 55 c. - Hoctyn u3 JIOKaJIbHOU ceTu HNAD :
http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. Muxkpobuonorus [DIeKTpOHHBIH pecypc] : METOA. yKa3. K CaMOCTOSITeNbHOW paboTe 1o
JTUCITUTIIMHE [ CTYJACHTOB arpOHOMHYECKOTo (aKyabTeTa O9HON (POpMBI 00yUeHHUsI, 00yUJaIOIIHXCS
1o mporpammamM OaxajiaBprara Mo HampaieHUsM NoArotoBku: 35.03.03 Arpoxumus U arporoyBoBe-
nenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso, 35.03.07 TexHomorus mpou3BOJACTBA U Tepepa-
OOTKH CeThCKOXO03KiCTBEHHOM mpoaykiuu] / coct. Unnsera FO.3. ; KOxHo-Ypanbckuit TAY, UHcTHTYyT
arposkoisioruu .— Mmuacckoe: FOxno-Ypanbckuiit 'AY, 2020 .— 27 c. — JlocTyn U3 JOKaJIbHOW CeTH
HNAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3. MukpoOuonorus [DIEeKTPOHHBIA pecypc]| : METOMA. yKa3aHWs JJIsl BBIMOJHEHUS KOHTPOJIb-
HOW paboThI MO AMCHUUIUIMHE [V CTYJEHTOB arpOHOMHUYECKOTO (haKyJIbTeTa 3a04HOM (OpMBI 00yde-
HUs HampasiaeHui moarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CamoBoacto", 35.03.07 "TexHodo-
TSl IPOU3BOJICTBA M MIepepabOTKH CelIbCKOX03sicTBeHHOM npoaykiuu”'] / coct. FO. 3. Unnsena ; FOx-
Ho-Ypansckuii 'AY, UHctuTyT arposkosioruu. — Muacckoe: FOxno-Ypansckuii I'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

4. MuxkpoOuosnorus : METOJUYECKHE yKa3aHus AJsl Ja0OPaTOPHBIX 3aHATUN 00Yy4arOIIUXCS 10
nporpaMMmaM OakajaBpuaTa HampasieHue noArotoBku 35.03.07 TexHosorus mpousBOCTBA U Mepepa-
OOTKH CEThCKOXO03AWCTBEHHOM MPOIYKIIMU (04HAs 1 3a04Hasi GopMbl 00ydeHus1) / coctaButesb YnHse-
Ba 0. 3. ; IOxHo-Ypansckuii I'AY, UHcTUTYT arposkonoruu. - Muacckoe: FOxuo-Ypansckuii 'AY,
2021. - 42 c. : http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

4. MeToauveckne MaTepPHAJIbI, ONIpeeJIA0NIe MPOoueIyPbl OleHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJILHOCTH, XapaKTePU3YIIUX cOPMHUPOBAHHOCTH
KOMIIeTeHII M

B nmanHOM paznene METOAMYECKHE MaTEpHUalbl, ONPEACIAIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HHI, YMEHUM, HABBIKOB M(MJIM) OMbITA JEATEIBHOCTH, MO AUCHUIUIMHE «be30MmacHOCTh KU3HEAEATEIb-
HOCTHU», HpI/IBe,Z[GHBI HpI/IMeHI/ITeHLHO K Ka)KI[OMy n3 I/ICHOJII:3yeMBIX BHUI0OB TeKyIJ_IeFO KOHTpOJ’IH ycne—
BAa€MOCTHU U MMPOMEKYTOUHOU aTTEeCTaIlUN 00YJarOIIUXC .

4.1. OueHo4HbIe cpecTBA 115 IPOBeIeHNs TEKYIIero KOHTPOJISA ycIeBaeMoCTH, B TOM
4yucie B mpouecce NPaKTU4ecKoi MoAroToBKU

4.1.1. OnieHuBaHUEe OTYETA T10 JTAOOPATOPHOU paboTe

Otuer mo abopaTOpHOI pabOTe MCIONB3YETCs ISl OLEHKH KadyecTBa OCBOCHUS O0yJaIOIIUMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIbHON MPOrPAMMBI IO OTJAEIHHBIM TeMaM TUCHHUIUIHHBI. Co-
nep:kanue u Gopma otyera 1o JadopaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubiM padotam (1. 3 ®OC). Coxepxanue 0TYETa M KPUTESPUH OIICHKU oTYeTa (Tab.) TOBOISATCS
710 CBeJIeHHs 00YyJaloLINXCsl B HaYase 3aHsITHH.
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Ne OneHouHbIe CpPEACTBA
THUOBBIE KOHTPOJILHBIE 3aaHus M (MIIM) MHBIE MaTepHaibl, HeoOxo- | Ko 1 HauMeHOoBaHHE
JIUMbIE JUISl OLICHKH 3HAHWUM, YMEHUM, HABBIKOB W (WJIM) OMbITA Jes- WHAWKATOpa KOMIIC-
TEJIBHOCTH, XapaKTEePU3YIOUINX CPOPMHUPOBAHHOCTh KOMIIETCHIIMNA B TCHIIUU
IIPOLIECCE OCBOCHMSI TUCLUIUIMHBI

1. 1. B ueM pa3nnuus B CTPOEHUM KJIETOYHOW CTEHKH y TPaMIIOJIOKU- N-1onk1
TEJBHBIX U TPAMOTPHUIATEIHHBIX OaKTEepHii? Hcnonb3yeT OCHOBHBIE
2. B ueM cOCTOHUT TeopeTHdecKass OCHOBA METO/1a OKPAaCKU OaKTEpuil | 3aKOHBI ~ €CTECTBEHHO-
o ['pammy? Hay4YHbIX JIUCHUILIMH
3. B ueM coCTOUT OCHOBA METOJIOB BBISIBJICHUS CIIOpP y OakTepuii? JUIsL  pELIeHUsl CTaH-

4. Kakwue BKIIOUCHHUS XapaKTEePHBI 151 OaKTepuii?

JTApTHBIX 3a7a4 B o0Ja-

CTH TIPOM3BOJICTBA, IIE-
pepaboTKH U XpaHECHHS
CEJIbCKOXO035MCTBEHHOU
OPOAYKIMH C TpHUMe-
HEHHEeM HH(OopMaIm-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

OTueT OlIEHNUBAETCS OLIEHKOH «3auTeHO», «HE 3auTeHO». OLeHKa «3a4TeHO» CTaBUTCS 00ydaro-
muMcest, ypoBeHb 3YH, KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBJIEHHBIM JUISl MOJOKHUTEIbHBIX
OILICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO»). OlleHKa 00BSABISETCS 00yJaroIIeMycsl HETo-
CPEIICTBEHHO I0CJIE CIaYu OTYETA.

HIkana Kpurepum oueHuBanus

- U3JI0’KEHHE MaTepurasa JIOTUYHO, TPaMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATH U OGOCHOB&TB CBOU CYXKXJCHUA IIPpU OTBCTC HA KOH-
TPOJIbHBIE BOIPOCHI;
- YMCHUC OIMUCBIBATb U3YUACMBbIC ABJICHUA U MMPOLCCCHI;
- YMEHHE NMPOBOJUTH U OLEHUBAThH PE3YyIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pa3pelniaTh KOHKPETHBIE CUTYAIlUH (IO0MyCcKaeTcss HaIMYue Ma-
JIO3HAUMTENbHBIX OMIMOOK WJIM HEAOCTAaTOYHO IOJIHOE PACKPBITHE COJIEprKa-
HUs BOIIPOCAa WM MOTPCIIHOCTD HCIPUHIHUIIMAJIBHOI'O XapaKTCpa B OTBCTC HaA
BOIIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYCCKUX 3HAHWIA; MOMYIIECHBI OIIMOKH B
OTIpE/ICIICHUH TTOHATHI YU ONUCAaHUH W3yYaeMBbIX SIBJICHUU M TIPOIIECCOB, UCKa-
JKEH MX CMBICH, HEe IPABIIILHO OIEHUBAIOTCS PE3yIbTaThl M3MEPECHHIA;

- HEe3HaHWE OCHOBHOI'O MaTepHayia YIeOHOH MpOorpaMMBbl, JOMYCKAIOTCS TPy-
Oble OIINOKY B U3I0KEHHH.

O11eHKa «HE 3aUTEHO»

4.1.2. TectrupoBanue

TectupoBaHue UCHONB3YETCS AJI OLIEHKU Ka4ecTBa OCBOCHHS 00Yy4aroIMMCs OCHOBHOM mpodec-
CHOHAJILHOW 00pa30BaTEeIbHOM MPOrpaMMBI TIO OTICIBHBIM T€MaM WU pa3jeliaM IUCHUIUIHHBL. Tect
MIpeICTaBIsIeT COO0N KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJJaHUi, MO3BOJISIONIMMI YIPOCTUTH MPOLEYPY
M3MEpEeHUs 3HaHUN M yMEHU# oOydarommxcs. O0yJaronmMcst BbIIAIOTCSl TECTOBbIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB
OTBETOB.
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Ne OneHouHbIe CpPEACTBA
TumnoBsle KOHTPOJIBHBIE 3aJaHUs U (MITH) HHBIE MaTepUabl, HE00XO0- Ko n HanmeHoBaHue
JIAMBbIE JIJI1 OLICHKW 3HAHWUM, YMEHUH, HaBBIKOB U (MJIM) OTbITA JIes- WHAWKATOpa KOMIIC-
TEJIbHOCTH, XapaKTEePU3YIOIIMX C(POPMHUPOBAHHOCTH KOMITETCHLIUH B TCHIIUU
IIPOLIECCE OCBOCHMS TUCLUIUIMHBI
1. 1) K Mukpoopranusmam, He UMEIOIIUM KJIETOYHOI'O CTPOEHMSI, OTHO- N-1onk1
CATCSL: Hcnonp3yeT OCHOBHBIE
1. 6akTepun 3aKOHBl  €CTECTBEHHO-
2. BUPYCBI HAy4YHBIX JHACHUIUIVH
3. IpUOHBI JUIsL  pELIeHUsl CTaH-

4. mpocreime

2) BnepBbie yBHe1 OaKTepuu:

1. A.B. JleBeHryk

2. JI. IacTep

3. . . MeuHukoB

4. P. Kox

3) bakTepuu, nUTaONIMECS 3a CYET TOTOBBIX OPraHUYECKUX COEIUHE-
HHUI:

1. ayroTpodbr

2. retepoTpodbl

3. mapa3uThl

4. arouuTer

4) bakTepuu, UCNOIB3YIONIME JII MOCTPOEHUS CBOMX KJIETOK JIHOK-
CHUJI yIJiepoJa U Ipyrue OpraHuuecKre COeIUHEHUS:

1. retepoTpods

2. mapas3uThl

3. haromuThI

4. ayroTposl

5) Hurpudumupyromue 6akTepun SBISIOTCS:

1. omurotpodamu

2. paroruramu

3. ayroTpodamu

4. rereporpodamMu

6) OCHOBHBIM PETYyJISTOPOM IOCTYIJIEHUS OPraHUYECKHUX BELIECTB B
KJIETKY SIBJISIETCS:

1. nuromnamMarudeckas MmemOpaHa

2. 9apo

3. XJIOPOILIACThI

4. m1a3sMHUIbI

7) MuUKpOOpraHU3MbI, KOTOPIE TPUCIIOCOOMIHCH B MPOIIECCE IBOIIIO-
MU K HU3KUM TeMIIepaTypam:

1. me30dus

2. ncuxpouIIBI

3. TepModuITBI

4. canipouThI

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

1. yncTas KynapTypa

2. cMelIaHHas KynbTypa

3. KJIOH

4. mramm

9) MukpoopraHu3Mbl MOYBBI, CITIOCOOHBIE TOJY4aTh HEOOXOIUMYIO

JTApTHBIX 3a7a4 B o0Ja-
CTH TIPOM3BOJICTBA, IIE-
pepaboTKH U XpaHECHHS
CEIIbCKOXO03SIICTBEHHOM
MPOJIYKIIUA C TPUME-
HEHHEeM HH(OopMaIm-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI
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UM DHEPIHI0 OT OKUCIIEHUSI MUHEPATIbHBIX COSAMHEHUIA:
1. omurorpodsr
2. canpouThI
3. aBTOXTOHBI
4. aBTOTpOGBI
10) OcHoBHBIMH (hopMaMU OaKTEpUl SBISIOTCS:
1. Kokku
2. [Tanouku
3. CriupoxeTsl
4. I'pu6sI
5. Pukkercun

[To pe3ynbraram Tecta 00y4aroImeMycsl BBICTABIISETCS OLEHKA «OTIMYHO», «XOPOILIO0», «yI0BJe-
TBOPHUTEIHHO» WIIA «HEYIOBIECTBOPUTEIHHO.

Kputepun onenrnBanus orera (Tabil.) TOBOJATCS A0 CBeIEHUs O0y4alOlUXCs O Hadajga TeCTH-
poBanusi. Pe3ynbpTar TecTUpOBaHUs 00BSABISETCS 00YJIAOMIEMYCsl HETTOCPEICTBEHHO MOCIIE €ro CAauu.

— (% npamAwIY oTBETOR
OneHka 5 (OTJIHYHO) 80-100
Onenka 4 (xopomio) 70-79
Orenka 3 (yI0BIETBOPHUTEIBHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) Menee 50

4.1.3. YCTHBEIN OTBET

YCTHBIA OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHHS CTYJECHTOM O0pa30BATEIbHOU MPOTPaMMBI
o pazaenaM 1. 2 AUCHMITIUHBI, OPTaHU3YyeTCs Kak ydyeOHOe 3aHsATHE B BHJE coOeceloBaHUs Mperno/ia-
BaTeNsl ¢ 00yJaromuMucs. Bompock! K 3aHATHIO H3T0XKEHBI B: MUKPOOHOIOTHS | METOJIUYECKUE yKa3a-
HUS IS 1a00paTOPHBIX 3aHATHH O0ydarouuxcs Mo mnporpaMMamM OakajaBpuaTa HampaBieHHE MOJro-
ToBKH 35.03.07 TexHoIOrus MPOU3BOJICTBA U MEPEPAOOTKHU CEIbCKOXO03IHCTBEHHOM MPOAYKINU (OYHAs
1 3a049Has popMbl 00ydeHus ) / cocraBurens Ynnsena 1O. 3. ; KOxuo-Ypanbckuii [AY, UuctutyT ar-
POBKOJIOTHH. - Mumuacckoe: HOxHO0-Ypanbckuit I'AY, 2021. - 42 C.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp124.pdf

OTBeT OLIEHUBACTCS OLIEHKOM KaK «3a4TEHO» HITH «HE 3aUTCHO.

Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYACHTOB B Havase 3aHaTuidl. OueHka
OOBSBISAETCS CTYICHTY HEIIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

Ilkana Kpurepun oneHuBanus

- CTYJIEHT TIOJIHO YCBOMJI y4eOHBIN MaTepua;

- TPOSIBJISIET HABBIKM aHAM3a, O00OOIICHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIPUATHS HMH(POPMAIINH;

- Marepual U3JIO)KEH T'PaMOTHO, B OINpPEACICHHON JIOTHUYECKON MOCiel0Ba-
TEIBLHOCTH, TOYHO HCIIONB3YETCS TEPMUHOJIOTHS;

O1eHka «3a4TeHO» - MOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUSI KOHKPET-
HBIMHU TIPUMEPAMH, IPUMEHSATHh UX B HOBOM CUTYaIlUH;

- MIPOAEMOHCTPHUPOBaHA CHOPMUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETCHIINH,
YMEHHI U HABBIKOB;

- MOTYT OBITH JOMYIICHBI OJIHA-JBE HETOUYHOCTH NPHU OCBEUICHUH BTOPOCTE-
MIEHHBIX BOIIPOCOB.
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- HE PacKpBhITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- OOHaApyKEeHO HE3HAHWE WM HeTIOHUMaHUe OONbIeH, Win HanOolee BaKHON
YacTH y4eOHOTO Marepuaa;

OneHka «He 3a4TCHO» | - MOIMYIICHBI OITUOKU B ONPENEICHUH MOHSITHH, IPU HCIIONIb30BAHUN TEPMU-
HOJIOTHH, KOTOPbIE HE HCIIPABIICHBI ITOCIIC HECKOJIBKUX HABOISIINX BOIPOCOB;

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

4.1.4. KonrponbHas pabora

KonTponsHnas pabota mpemycMoTpeHa Juisi 3a04H0M (OpMBbI 00yUdeHHS.

KonTpomipHas paboTa OLIEHUBACTCS KaK «3a4TCHO» UITU «HE 3a4TCHO».

Kpurepun orieHku KOHTPOJIbHON paboThI (TabI1.) JOBOJATCS O CBEICHHS CTYJIEHTOB Ha YCTaHO-
BouHOH Jiekruu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3II0KEHBI B Me-
TOAMYECKUX YKA3aHHUSIX K BBIMTOJIHCHHIO KOHTPOJBHOW paboThl: MUKpOOHONIOTHS [DIEKTPOHHBIA pe-
cypc] : MeTon. yKa3aHUs AJisl BHITIOJHEHHS] KOHTPOJIBHOW pabOThI MO MNUCIUIUIMHE [ CTYJEHTOB ar-
poHOMHYECKOTo (hakynbTeTa 3a04HON (PopMbI 00ydeHUs: HampaBiaeHUi moarotoBku: 35.03.04 "Arpo-
Homus", 35.03.05 "CanoBoacto”, 35.03.07 "TexHonOrusi MPOW3BOACTBA U MEPEPAOOTKU CETHCKOXO-
3siictBeHHOM npoaykuuu'| / coctT. FO. 3. Uunsena ; FOxHo-Ypanbckuii 'AY, UHCTUTYT arpo3KoI0rum.
- Muacckoe: OxHO-Ypanbckuii TAY, 2017. - 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

OneHka oOBSABISAETCS CTYIEHTY MOCJE MPOBEPKU KOHTPOIHHON pabOTHI.

HIkana Kpurepun oueHuBanus

- CTYACHT TOJIHO YCBOWJI Y4EOHBIN MaTepHal;

- IPOSIBJISIET HABBIKM aHalIn3a, 0000IIEHNS, KPUTUYECKOTO OCMBICICHHS U
BOCIIpUSATHS UH(DOPMALINH;

- Marepual U3JI0)KEeH T'PaMOTHO, B COOTBETCTBHH C 33JlaHUEM, TOYHO HC-
MOJIE3YETCS TEPMUHOIIOTHS

- MOKa3aHO yYMEHHE WIUIIOCTPUPOBATH TEOPETUYECKUE TMOJOKEHUS KOH-
KPETHBIMU TIPUMEpaMHU, IPUMEHSTh UX B HOBOW CHTYAIlHUH;

- TIPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETEH-
LW, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIIEHBI O/IHA-JABE HETOUHOCTH MPHU OCBELIEHUU BTOPO-
CTENEHHBIX BOIPOCOB;

- TpeGoBaHus K 0pOopMIICHHIO PAOOTHI COOITIOICHBI.

OlleHKa «3aU4TEHO»

- HE pacKpbhITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- 00Hapy)XeHO HEe3HaHHE WM HEMOHUMaHue OOJNbIIel i Hanboliee Bak-
HOH YacTu yueOHOTO Marepuana;

- JIOMYIIEHBI OMUOKU B ONPEAEICHUN TOHATHH, IPU MCIIOIb30BAHUU TEP-
MUHOJIOTUH;

- He cpOopMUPOBaHBI KOMIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUSI, YMEHUS M HABBIKH;

- TpeGoBaHus K 0hOpMIIEHUIO pabOTHl HE COOJIIOICHBI.

O11eHKa «HE 3aUTEHO»

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUYHOM
arTrecTaluu

4.2.1. 3auer

3aueT He NPeayCMOTPEH YUEOHBIM IIIaHOM
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4.2.2. DK3aMeH

DK3aMeH sBisieTcs (GOPMOM OIEHKH KadyecTBa OCBOCHHS 00YJarOIIMMCS OCHOBHOM mpodeccro-
HAJIBHOW 00pa3zoBaTeIbHON MPOrpaMMBI 10 pa3jenaM IucHuIuuHbl. [lo pesynpraTaM 3k3ameHa oOy4da-
FOILIEMYCS BBICTABIIIETCS OLIEHKA «OTJIIMYHO», «XOPOIIO», «yJI0BJIECTBOPUTEIBHO» NN «HEYIOBIETBOPH-
TEIBHO».

DK3aMeH N0 JHUCLUMIUIMHE MPOBOAUTCS B COOTBETCTBUM C PACIHMCAHMEM IMPOMEKYTOUHOM aTTe-
CTalluM, B KOTOPOM YKa3bIBa€TCSl BPEMsI €0 MPOBEACHUS, HOMEP ayJUTOPUHU, MECTO NPOBENEHUS KOH-
CyJbTallMi. YTBEPKICHHOE pAclUCaHUE pa3MelaeTcsi Ha MHGOPMAIMOHHBIX CTEHJaX, a TaKXKe Ha
ouIManTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUHN I MPOMEKYTOYHON aTTECTAIlMU OOYYarONTUXCsl YCTaHABIMUBACTCS pa-
6ouell mporpaMMOi AUCUUIUIMHBI U TOBOJUTCS 10 CBEJCHHS 00YJalOIUXCs B HAYajIe CeMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuiio, jJekropamu. C paspenieHus 3aBeayromero kadeapoit
Ha ’K3aMEHE MOXKET MPUCYTCTBOBATH IIPETO1aBaTeNlb Kadeapbl, MIPUBICYCHHBIN JUIs IOMOIIH B TIpUEME
9K3aMeHa. B ciydae OoTCyTCTBHSI BEAYHIEro IPENoJaBarelisd SK3aMEH IPUHUMAETCS MPENOoaBaTelIeM,
HA3HAYEHHBIM PAaCHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHEe Ha 3auere mpemnojaBarenei ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIErO pacHopsi-
KEHHUS PEKTOpa, MPOPEKTOpa MO yueOHOI U BoCIUTATEeNbHON paboTe, TUPEKTOpa HHCTUTYTA HE JIOIYC-
KaeTcsl.

Jlng mpoBeneHusl dK3aMeHa BEAYIIMM NpEenojaBaTellb HaKaHyHE IMOJIy4daeT B JUPEKTOpare 3a-
YETHO-3K3aMEHALIMOHHYIO BEJOMOCTh, KOTOpasi BO3BPAIIAECTCS B JAUPEKTOPAT MOCIE OKOHYAHUS MEpOo-
MPUATHS B IEHb IPOBEACHMS dK3aMEHa WM YTPOM CIIEYIOIIETO 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 »K3aMeHAllMOHHBIMH BONPOCAMU U YTBEPHKIAIOTCS 3aBeNylOUIUM Kadeapoii
eXeroJHo. B Ouiere cogepkutcs 2 TEOPETUUECKUX BOIIPOCaA U 3ajaya.

DK3aMeHaTopy MPeA0CTaBiIsieTcs MPaBo 3aJaBaTh BOMPOCH! CBEpX OuMiera, a Takke IOMUMO TEO-
PETUYECKUX BOIIPOCOB JaBaTh AJIs PELICHUS 3aa4i U IPUMEPHI, HE BBIXOAIINE 3a PAMKHU IIPONHIEHHO-
ro Marepuaia o u3y4yaeMoi AUCIUIUIMHE.

3HaHUs, YMEHUS U HaBBIKA OOYYarOIIUXCS OMPEACISIOTCS OLCHKAMU «OTIUYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJIOBJICTBOPUTEILHO»,  KOTOPHIE  BBICTABISAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aronierocs B IeHb 3K3aMeHa.

[Tpu mpoBeneHUU YCTHOTO SK3aMeHa B ayJIUTOPUU HE JIOJDKHO HAaXOTUThCs Oojiee BOCBMH 00Y-
YarOIIMXCS Ha OJJHOTO MpenogaBaTes.

[Tpu npoBezeHNH YCTHOTO HK3aMeHa O0y4aloUIuiicsi BEHIOMpAET HK3aMEHALIMOHHBINA OUJIET B CIy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpemsi sk3aMeHa oOydaromiuecs MOTYT IOJB30BaThCA C pa3pelIeHUs dK3aMeHaTopa Mpo-
rpaMMO# JAMCUUIUIMHBL, CIIPAaBOYHOW W HOPMATUBHOM JUTEpPaATypoOil, IpyrMMU MOCOOUSMHU M TEXHHYE-
CKHMH CPEJCTBAMH.

Bpewmst moaroToBku oTBETa MpHU CAaye K3aMEHa B YCTHOHM (hopMe JIOJIKHO COCTaBIIATh HE MEHEE
40 MuHYT (10 KETaHUIO0 00YJarOIIEToCs: OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeta — He Oonee 15
MUHYT.

OO0yyaromuiicsi, UCTIBITHIBAIOIIUIN 3aTPYAHEHHSI MPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OuseTy, UMeeT MpaBo Ha BBIOOP BTOPOTo OMJIeTa C COOTBETCTBYIOUIMM MPOJICHUEM BPEMEHHU Ha MOATO-
TOoBKY. [Ipy OKOHYAaTEeTbHOM OIICHHBAaHHM OTBETa OIICHKA CHMKaeTcs Ha oAuH Oayi. Beigaua tperhero
ousnera He pa3peuiaercs.

Ecnu oOyuaromuiics sBUICS Ha HK3aMEH, U, B3sIB OMJIET, OTKa3aJcs OT MPOXOKIEHUS aTTecTa-
LU B CBSI3U C HENOJAIOTOBJIEHHOCTBIO, TO B BEAOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYAOBJIETBOPU-
TCIBbHO».

Hapymenne ITuCHMIUIMHBI, CIIUCBIBAHUE, UCIOIB30BAHNE O0YYAIOIIMMUCS HEpa3pelIeHHbIX Ie-
YaTHBIX U PYKOIHCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB M JPYTrUX BUAOB JTUYHOM KOMMYHHKAIIMOHHON W KOMITBIOTEPHOM TEXHHKH BO Bpe-
Msl aTTECTAal[MOHHBIX MCHBITAaHUH 3ampelieHo. B ciiydae HapyiieHus: 3Toro TpeboBaHus MpenoiaBareib
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00513aH yJanuTh 00YYaoIIerocst U3 ayAUTOPUH U MPOCTABUTh EMY B BEIOMOCTH OLICHKY «HEYIOBIIETBO-
PUTEIBHO.

BricTaBiieHHE OLEHOK, MOJYYEHHBIX IPU IOABEACHUM PE3YyIbTAaTOB IPOMEXYTOYHOM aTTecTra-
MU, B 3a4€THO-IK3aMEHALIMOHHYIO BEJIOMOCTH MPOBOJIUTCS B NMPUCYTCTBUU CaMOT0 OOy4arolerocs.
Hpeno;[aBaTenH HECYT NCPCOHAIBHYIO OTBCTCTBCHHOCTHL 3a CBOCBPCMCHHOCTHL MU TOYHOCTH BHCCCHUA
3amucel 0 pe3ynbTaTax MPOMEKYTOYHON aTTECTALMH B 3a4€THO-IK3aMEHAMOHHYIO BEIOMOCTb.

HesiBka Ha 5K3aMeH OTMEUaeTCsl B 3a4€THO-IK3aMEHAIMOHHOW BEIOMOCTH CJIIOBAMH «HE SIBHJI-
CsD».

Jnst o0yyaromuxcsi, KOTOpbIE HE CMOTJIM CAaTh SK3aMEH B YCTAHOBJICHHbBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPUOJ JUKBUAALMY 33J0JKEHHOCTH. B 3TOT mepuon npenoaaBaTeny, NpUHUMaBIINE
9K3aMeH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X AHEH, Korjaa oHu OyayT NMPUHUMATH 3a]10JKEeHHOCTH. MH-
dbopMarus 0 TUKBUIAIUH 33J0PKEHHOCTH OTMEUYaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

O6y‘{aIOH_II/IMC$I, MMOKa3aBIINUM OTJIWYHBIC U XOPOIIKUC 3HAHUA B TCUCHUC CEMECCTPA B XOJC MMOCTO-
STHHOTO TEKYILEr0 KOHTPOJSI YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJeHA 3K3aMEHAI[MOHHAs OIEHKa J0-
CpOYHO, T.C. 663 caadyu 3K3aMcCHa. OI_IGHKa BBICTABJISIETCA B BKBaMeHaHHOHHBIﬁ JIUCT UM B 3a4YCTHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBaJ'II/I,Z[BI " JIila ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMU 300POBBA, MOT'YT CAaBaTh DK3aMCHBI B
MEKCECCHOHHBIN Mepro/ B CPOKH, YCTAHOBJICHHbIE HHIUBUYaIbHBIM Y4EOHBIM IJIaHOM. MHBaUIbI U
Jiuia € OrpaHUYCHHBIMU BO3MOJKHOCTSAMU 3O0POBBS, MMCIONIMC HAPYHICHHA OIOPHO-ABUIATCIBHOI'O
anmapara, JOMYCKAalOTCsd Ha AaTTECTAlMOHHBIE HCIBITAHUS B CONPOBOXKICHHHM ACCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa npoBeaeHHs] TPOMEXYTOUYHOM aTTecTallM AJIsi OCOOBIX ciiydaeB u3jioxeHa B «Ilo-
JIO)KEHUU O TEKYIIeM KOHTPOJIE YCIEBAEMOCTH M TPOMEXKYTOUHOW aTTeCTAllUd OOYJArOIIMXCS IO
OIIOII GakanaBpuara, cneruanuteTa u Maructparyps» @I'BOY BO [0xH0-Ypansckuit 'AY (FOYp-
I'AY-I1-05-97/04-22 ot 30.08.2022 r.).

Ne OLeHOYHBIE CPEJCTBA Kon n HaumeHoBaHue
TuIIOBBIE KOHTPOJILHBIE 3aJaHUs ¥ (MJIM) MHbIE MaTepUalIbl, HE00XO- HHIUKATOpa KOMIIC-
JIMMBIC JUTsL OIICHKH 3HAHUH, yMEHU, HABBIKOB U (WJIM) OIBITA JICs- TEHLIMH
TEILHOCTH, XapaKTEPU3YIOMIUX CHOPMUPOBAHHOCTH KOMIIETCHIIUH B
IPOIIECCE OCBOCHUS TUCITUTUTHHEI
1 1. Tlpeamer, 3agauu, MECTO U POJb MHUKPOOHOJOTHH B CHCTEME WJ-1omx-1
OMOJIOTMYECKHX U CETBCKOXO3SMCTBEHHBIX HAYK. Hcrons3yeT OCHOBHBIE
2. Kparkuii HCTOPUYECKHI OYEPK Pa3BUTHS MHKPOOHMOJOTMH KakK | 3aKOHBI ~ €CTECTBEHHO-
HayKH. HAYYHBIX  JTUCHUIUIAH
3. Hcmonap30BaHHEe MUKPOOHOIOTMYECKUX TEXHOJIOTHI B MPAKTUKE | ISl PCHICHUS  CTaH-

MPOU3BOACTBA CEIbCKOXO03AMCTBEHHON MPOTYKIIUH.

JTApTHBIX 3a7a4 B o0Ja-

4. Hcnonb3oBaHME MUKPOOHOIOTUYECKUX TEXHOJOTHIA B MPAKTHKE | CTU MPOU3BOCTBA, IIe-
nepepaboTKU CeNbCKOXO03IHCTBEHHOM MPOTYKIUH. pepaboTKu U XpaHEHUS

5. TlpuMeHeHHE COBPEMEHHBIX MHUKPOOHMOJIOTHUYECKUX METO/OB | CEIbCKOXO03SHCTBEHHOM
HAyYHBIX MCCIIEOBAHUN B arPOHOMUHU. OPOAYKIMH C TpHUMe-

6. Cucremaruka MUKpOOPTraHU3MOB. HeHHEeM HH}OopMaIu-

7. ®opma U CTPOCHUE MUKPOOPIaHU3MOB. OHHO-

8. Oprassl nepeABMKEHUS U TOJIBUKHOCTh OaKTepU. KOMMYHHKAI[MOHHBIX

9. KieToyHas cTeHKa, IIMTOILIA3Ma U BKJIFOUEHHS. TEXHOJIOTUH

10. ITurmeHTHI OaKTEPHIA.

11. CnopooGpa3zoBaHue OakTepHii.

12. Puxkercum (popma, cTpoeHuUe, pacpoOCTPAHCHHE).

13. Mukomna3smel u L-popmbl Gaktepuit (popma, cTtpoeHue, pac-
MIPOCTPAHEHHUE).

14. AxtunomurueTsl (popma, cTpoeHHE, pacCIpPOCTPAHEHUE).

15. IluanobGaktepuu (hopma, CTPOCHHE, PACITPOCTPAHEHHUE).
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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.

Bupycs (hopma, ctpoenue, pacpocTpaHeHHUE).

Mukpomunersl (IpU3HAKW, pa3MHOXKEHHE, TpPeOOBaHHUS K
BHEIIHUM YCJIOBHSM, KilacCu(UKanus).

Apxeobakrepuu (popma, CTpoeHHE, paCIIPOCTPAHEHUE).
®dusndeckue GhakTopsl (TeMIepaTypa U BIAKHOCTD).
Crepwinsanust (HarpeBaHue, BHICYILIMBAHUE U BaKyyM).
®dusndeckue hakTophl (ISHCTBUE BUIAUMOTO H3TyUEHUS).
Ousnueckue GpakTopsl (IEHCTBUE JIEKTPUUECTBA).

Ousnueckue GakTopsl (MEXaHUYECKOE BO3/ICHCTBUE).
OTHOlEHNnEe MUKPOOPTaHU3MOB K THIPOCTATHYECKOMY U OCMO-
TUYECKOMY JIaBJICHUIO.

Xumudeckue GakTopbl (KUCIOTHOCTH M IIETOYHOCTH ).
Xumnueckue (HakTopbl  (OKUCIMTEIHHO-BOCCTAHOBUTEIHHBIE
YCIIOBUSA).

Tpoduueckas U angenoXuMHUECKass MPUPOJAa B3aUMOCBS3EH
MEXy MUKPOOPTaHU3MaMH.

HacnenctBennsie (hakTopbl MUKPOOPTaHU3MOB.

MexaHu3MBbl, BBI3BIBAIOIINE U3MEHEHUE TeHETHIECKON nHDOP-
Maliu.

Myranuu.
I'eneTnueckue peKOMOUHAITIH.

[IpakTrueckoe UCIONb30BaHUE JOCTUKEHUN TEHETUKH MUKPO-
OpPraHU3MOB UM F€HHAasi UHKEHEPUs B MUKPOOHUOJIOTHH.

Ponb GpepMeHTOB B KU3HEAEATEIIEHOCTH MUKPOOPTaHI3MOB.
CnocoObl mMUTaHus U TOCTYIUIEHHWE MUTATEIbHBIX BEIIECTB B
KIIETKY.

[NousaTHe 0 KataOoJIM3Me U OMOCUHTE3E, UX 3HAUCHUE.
[ToTpebHOCTH B Kemne3e, Kaauu, KAIbIIUA, MUKPOJIEMEHTaX, BU-
TaMUHaX, POJIb 3TUX COEAUHEHUN B MeTabOIN3ME KIIETOK.
AspoOHOE 1 aHa’pOOHOE JBIXaHHUE.

Bbuonornyeckuii UK a3ora.

AmMoHHn(puKanus OEIKOBBIX BEIIECTB.

[Ipouiecc Hutpudukanuu u ASHUTPUPUKAIIIH.

Oukcarus aTMOc(hepHOro a30Ta MEKPOOPTraHHU3MaMHU.
[IpeBpamenue dpocdopa, cepsl, xenesa.

CrpToBoe OpokeHHE U eT0 BO30YIUTEH.

MostouHOKHCII0€ OPOKEHHUE U €T0 BO30YIUTEIH.
MacnstHoK#CcIIoe OpOKEHHE U €ro BO30YIUTENH.
MukpoOHOIOTHSI TTOYBHI.

®DaKTOphI Cpebl, OMPEACISAIONINE PA3BUTHE MUKPOOHOTOIICHO3a
MOYBBI.

Ponb mOYBEHHBIX MHUKPOOPTAHU3MOB B 00pa30BaHUU IMEPETHOS
(rymyca).

Bnusinue o0paGoTKM MOYBBI M BHECEHHUS] MUHEPAIbHBIX yI00-
peHuil Ha JesTeIbHOCTh MUKPOOPTaHU3MOB.
MukpoOroIoruuecKre MpoIecchl MPU MOATOTOBKE OpraHHye-
CKHX yIOOpCHMIA.

Brnusinue ceBoOOOPOTOB M MOHOKYIBTYP HA MEKPOOHOJIOTHYE-
CKHeE MPOLIECChl B TIOYBE.

TexHONMOrMYECKNEe 3aKOHOMEPHOCTU KYJIBTUBHPOBAHUS MHKPO-
OpraHU3MOB.
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53. DnuduTHBEIE MUKPOOPTaHU3MBI.

54. TlpaBuia u TexHHKa 0€30MaCHOCTH MpHU paboTe B MUKPOOHOIO-
TUYECKOH J1abopaTopuu.

55. YcrpoiicTBO MHKpOCKOMNa, MpaBuia padoThl C MHKPOCKOIIOM,
TEXHHKa HCIOJIb30BaHUS MHKPOCKONA ¢ MMMEPCHOHHOM CHUCTe-
MOH.

56. Cnoco0sI (hukcanuy Maska.

57. CrnocoObl OKpacKu mpemnapara.

58. TexHuka NpUrOTOBIECHUS Ma3Ka.

59. IlocnemoBaTeabHOCTh TPUTOTOBICHUS BUCSUCH KarlId.

60. IlocnenoBaTenbHOCTh IPUTOTOBIIEHUS TPUIABIEHHON KaIlIH.

61. IIpuHIUOBI IPUTOTOBIEHUS MUTATEIbHBIX CPEI.

62. Meroabl cTeprIn3alH.

63. IlpusHaku pocTa MUKpPOOPTaHU3MOB Ha IUIOTHBIX U KUAKUX IH-
TaTEeJIbHBIX Cpeaax.

64. TexHuka B3sATUS TPOO BOBI U TTOYBHI.

65. Mukpodnopa Bo3ayxa.

66. MukpoOuosornueckuii aHamu3 BoAbl (MUKPOOHOE YHUCIIO).

67. MuKpOOHOIOTUYECKHA aHATH3 BOIbI (KHILIEYHAS MAaJI0YKa).

68. MukpoOHOIOTHYECKHIT aHAJIU3 TIOYBHI.

69. Beinenenue 6akTepuil B YUCTYIO KYIbTYPY.

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

Ixana Kpurtepun oueHnBanns
Ouenka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE SIEaHI/Ie MIPOTrpaMMHOTO MaTe-
(OTHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPHI, PEKOMEHIO-
BaHHOW MPOTpaMMON AUCIUIUIMHBI, TPABUIILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHE OCHOBHOM JIUTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUKE MaJIO3HAYNTEIBHBIX OIIHOO0K
(xopor1o) B pELIEHUU 3a7a4i, WJIK HEJTOCTATOUYHO 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-
(YIIOBJIETBOPUTEIHHO)
IHICHWHU 3a4a4YHu.
Orenka 2 mpoOerbl B 3HAHHUSIX OCHOBHOTO MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HeyIOBJIETBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.

4.2.3. KypcoBas pabota / KypcoBO# MPOEKT

Kypcogas pabota / KypcoBOI MpOEKT HE MPEAYCMOTPEHBI YICOHBIM TIJIAHOM
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JUCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nucroB

3AaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmdpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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