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1 Hesn ocBOeHNsI TUCUMILTUHBI (MOY/JIs1)

enu npenogaBanusi TUCIUTLIAHBI (MOYs1) «MHKpOOHOIOTHS» (GOPMHUPOBAHHUE Y 00Y-
YAFOIIMXCS 3HAHUH 110 OCHOBAM CHUCTEMATHKHU, OpraHU3alluu, CTPOeHUs, pyHKImiA, Gpusnonoruu
U OMOXMMHUU MUKPOOHOW KieTkH. M3ydeHune 3aKOHOB KM3HEAEATEIbHOCTH MHKPOOPIaHU3MOB,
oOMEHa BEIIECTB, POCTa W PA3BUTHS U B HCIOJIH30BAHUM IMOTYYCHHBIX 3HAHWW JUIS PEIICHUS
MPAKTUYECKUX BOMPOCOB, CBA3AHHBIX C CEIIbCKOXO03SHCTBEHHBIM TPOU3BOJICTBOM.

3agaun:

B cBs3u ¢ 3TUM, B 331a4M OCBOEHUS AUCHHUIIIIMHBI BXOIUT:

1. V3y4uth JOCTHRKEHHSI MUKPOOHOIOTHYECKON TIPOMBIIUICHHOCTH.

2. HayuuThcs mpaBriibHOMY 00OCHOBAHHIO BOIIPOCOB OYBEHHOM OMOJIOTUH, IKOJIOTUU U
¢duTOonaToreHHONH MUKPOQIIOPHI.

3. 'myOoko moHMMAaTh POJIb MUKPOOWOJIOTUH B KOMILUIEKCHON pa3paboTKe Mep IMoryde-
HUS ¥ COXPaHEHUS ypOXkKasi, B PEIICHUH MTPOOJIEMBI 3aIIUTHI OKPYKAIOIIEH CPEeIbl.

4. Tlo3HaTh CYIIHOCTH MPOIECCOB, OOECIEUMBAIOUIUX HEMPEPHIBHBIM KPYroBOPOT Be-
IIECTB B MPUPOJIE.

5. Ilpuobpectn 3HaHUS MO KCIIOJIB30BAHUIO MHUKPOOHOTO CHHTE3a B HAPOJHOM XO3SM-
CTBE, 03HAKOMHUTHCS C JIOCTHKCHUSIMH TCHHON WH)KCHEPHH U CEJICKITUH MUKPOOOB.

6. OBnaseTh MPUHIMIIAMA MHUKPOOHOJIOTUYECKOTO HCCIIEIOBAaHUS KOPMOB, 3€pHA, ILIO-
JIOB ¥ OBOILEH.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlaHHast AMCHMILTAHA COTJIACHO YY€OHOMYIUTAHY IO JaHHOMY HAIpPAaBICHUIO TTOATOTOBKU
OTHOCHUTCS K 00s3aTenbHoN yactu broka «/lucuumnunsl (Mmoxynu)», b1.0.11.

Huctummmaa «MUKpOOHOJIOTHS» B3aUMOCBSI3aHA C OCHOBHBIMH TOHSATHSMH JIHCIIH-
winH: «Heoprannyeckas xumus», «Jkojorus», «PacrenneBoactBo».Kype «MukpoOuonorus»
SIBIIIETCSI OCHOBOTIOJIATAOIIUM JIJIST U3YYCHUS CICIYIOINX AUCIHILINH: «[ eHeTHKa pacTeHUH H
KUBOTHBIX», «Du3uonorus pacteHuit»,«[I[pon3BoAcTBO MPOAYKIIUU KUBOTHOBOJCTBa», «Mop-
¢dosorus u GpU3NOIOTHS CETbCKOX03IHCTBEHHBIX )KMBOTHBIX).

3 [lmanupyeMple pe3yJabTaThl 00y4eHHs MO0 TUCHHUILINHE, COOTHECEHHBIE C
IVIAHUPYEMBIMHU Pe3yJdbTATAMM OCBOCHHS 00pa30BaTeILHOM MPOrPaMMbl

B pesynbTaTte n3ydeHust JUCHUILIMHBI OOYUYAIOLIUICS TOJKEH OCBOUTH TPYIOBblE (DYyHK-
L1H:

IIpoBeneHre Hay4HO-MCCIIENOBATENbCKUX Pa3pabOTOK IO OTAEIbHBIM pa3felaM TeMbl
(40.011 Creranuct Mo Hay4YHO-HUCCIIEIOBATEIbCKAM M OIBITHO-KOHCTPYKTOPCKHM pa3paboTKam
(A /5)

TPYAOBBIE IENUCTBUSA:

Ocyl1iecTBieHNE BBIIOJIHEHHS 3KCIIEPUMEHTOB U 0(OPMIIEHUS PE3YJIbTaTOB HUCCIIE0Ba-
HUIA ¥ pa3paboTok(A / 02.5)

[Iponecc u3ydeHus AUCHUILUIMHBI HAMIpaBlIeH Ha (OPMUPOBAHHE CIEAYIOIINX KOMIETEH-
1104178

VYK-2. Crioco0eH onpenensaTs Kpyr 3aja4 B paMKax MOCTaBJIEHHOM 1111 ¥ BHIOUPATh ONTH-
MaJIbHBIE CIIOCOOBI X PEIIEHHs], UCXO/IS U3 IEHCTBYIOIINX MTPABOBBIX HOPM, UMEIOIINXCSI PECYPCOB
Y OTPaHUYCHHUN.

VYK-8. Crioco0eH co3iaBath ¥ MMoJICPKUBATh B IIOBCEIHEBHOH JKI3HM U B TIPO(ECCHOHAITh-
HOM JIeTeIbHOCTH Oe30IacHbIC YCIIOBHUS KU3HEICATEIbHOCTH ISl COXPaHEHUsI IPUPOTHOM Cpenpl,



o0ecIieueHns: yCTOHYMBOTO Pa3BUTHA OOIIECTBA, B TOM YHMCIIE TIPH YIPO3€ U BO3HUKHOBEHHHU YpE3-
BBbIYAIHBIX CUTYalluil 1 BOGHHBIX KOH(JIUKTOB
[1K-2. 3naet nenu, 3a1a4u, METObl U CPEACTBA IJITAHUPOBAHUS M OPraHU3AIMU UCCIIEHO0-

BaHUA

Kon n nanme-

Kputepuu orieHuBaHusI pe3yIbTaTOB 00ydeHUs

Hwuzkuii (n0-
Kon u nHaume- HOBaHUE UH- N
MOPOTOBBIH,
HOBAaHHE KOM- JUKaTOpa J10- . . N
o R KOMIIETECHIIUS IToporoBwiii bazoBwiit [IponBuHyTHII
KOMIIETEHIIN I He chopuupo-
BaHA)
YK-2. Croco- N-1lyko — He moxet He nocrarouno |B mocrarou- |OtmmuaHO hopmy-
6en onpenenats | GopmynupyeT | popmyHpo- YETKO MOXKET HOH CTEeNeHn |JTHpPYyeT B paMKax
KpYT 3aj1a4 B B paMKax MMo- |BaTh B paMKax |(opMmynupoBath |MOXKeET Op- |MOCTaBICHHON
paMKax IocTaB- | CTaBJICHHOM MOCTABJICHHOW |B paMKax Io- MYJIUPOBaTh B |I[EJIA IPOCKTA
JICHHOW IIeJIM M | T[EJIA TIPOEKTa |IENIM IPOeKTa | CTABJICHHOW IENH | paMKax Io- COBOKYITHOCTB
BBIOUpATH OTI- COBOKYITHOCTh |COBOKYITHOCTh |IIPOEKTa COBO- CTaBJICHHOW  |B3aMMOCBSI3aH-
TUMAaJIbHBIC B3aMMOCBSI- B3aMMOCBS3aH- |KYIHOCTb B3aW- |LIEJIM MIPOEKTa |HBIX 3ajad, 00ec-
CTHOCOOBI UX 3aHHBIX 33J1a4, |HBIX 3a7ad, MOCBSI3aHHBIX COBOKYITHOCTH |TIEYHBAIOIINX €€
pemieHns, ucxo- | obecneunBa-  |obOecreunBar- |3amad, oOecredn- | B3auMOCBSI- JIOCTHIKEHHE.
Il U3 ICHCTBY- | IOIIMX €€ JO-  |IUX €€ JOCTH- |BalOIIMX €€ I0- |3aHHBIX 3aj1a4, | YeTKO MOXKeT
FOIIHX TTPaBO- CTIDKCHUE. skenue. He mo- | ctmxenwne. He obOecrieunBa- | OMpPEAETATh
BEIX HOPM, Onpenenser JKET OMPEIENATH | TOCTATOYHO YeT- |FOIIUX €€ A0- | O0XKHIaeMbIe pe-
HMMEIOIIIUXCS OKHJIaeMbIC OXKHIaCMbIC KO MOXET OIpe- |CTH)KCHUE. 3yJIBTATHI pellie-
pecypcoB u pe3yJIbTaThI pe3yIbTaThl JeNSTh okuaae- | JlocTaTouyHO — |HUS BBIIEICHHBIX
OTpaHIYCHUI pEUIeHNs BBI- | pEIICHUS BBIJIe- | MBIE PE3YJIbTAaThl |9ETKO MOXKET |3a/ad.
JICJICHHBIX 3a- |JICHHBIX 33[a4. |pEIIeHUs BBIAS- |ONpPEIeNiaTh
Jad JICHHBIX 3aJ1a4. OXKHIaeMBbIC
pe3yIbTaThl
pelIeHns BhI-
JICJICHHBIX
3a/1a4.
N-3yk2— He moxer pe- | Cinabo pemaer Xopomo pe- |OTIHYHO pemaer
Pemaer koH-  |mIaTh KOHKPET- |KOHKPETHBIE 3a- | IIAET KOH- KOHKPETHEIE 3a-
KpETHBIC 3ajla- |HBIC 3aJIa4u Jla4M MTPOEKTA, KpPETHBIC 3a-  |Jauu IPOEKTa,
YU MPOEKTA, MPOEKTa, 3a5IB- |3asiBIIEHHOTO JTa4d TIPOEKTA, |3asiBIIEHHOTO
3asiBIIGHHOTO  |JIEHHOTO Kaye- |KadecTBa W 3a 3asIBIIGHHOTO |KadecTBa W 3a
KauecTBa M 32 |CTBa M 3@ YCTa- |YCTAHOBJIICHHOE |KAueCTBa M 32 |YCTAHOBJICHHOE
YCTAaHOBJICH-  |HOBJICHHOE BpeMs. YCTaHOBJICH- |BpeMms.
HOE BpeMmsl. BpeMmsl. HOE BpeMmsl.
YK-8. Croco- NA-1yks— He ob6ecnieun- |He Bcerma obec- |[locratouno |Bcerma obecre-
OcH co3maBath 1 | OOecmieunBaeT |BaeT O6e3omac- |meunBaeT 0e3- 4yacTo obecre- |4uBaeT Oe3omac-
TOJICP’KUBATE B | O€30TIacCHBIC HBIC H/WITH OmnacHbIC W/MIW  |4MBacT O0e3-  |HbIe /UM KOM-
MTOBCEIHEBHON | VI/VLITH KOM- KoM(popTHBIE  |KOM(OpPTHBIC OITacHEIE (dbopTHBIE yCI0-
JKU3HU U B TIPO- | POPTHBIC YCIIO- |YCIOBUS TPy/Aa |YCJIOBUSA TpyJAa | H/HIIK KOM- BUS TPy/a Ha
(beccroHabHOM | BUSI TpyAa Ha  |Ha pabodem Ha pabouem Me- | QopTHBIE pabouem mecTe, B
JeSITETLHOCTH pabouem MecTe, |[MecTe, B T.4. C  |CTe, B T.4. C IO- | YCJIOBUS TPY- |T.4. C IIOMOIILIO
0e3omacHbIe B T.4. C [IOMO-  |[TOMOII[bIO MOIIBIO CPEJICTB |/71a Ha paboyeM | CPEIICTB 3aIUThI.
YCIIOBHS J)KU3HE- | IIBIO CPEJICTB  |CPEJICTB 3allld- | 3alUTHI. MeECTe, B T.4. C
JeSITETHOCTH 3aIUTHL THI. TTOMOIIIBIO
JUTSL COXPaHEeHUS CPEIICTB 3a-
HIPUPOJTHOM Cpe- ILATBHI.
IIbl, obecrieue- N-2yk-s — He BersBinsger u |He Bcerna BeisiB- |Yacto BeIgB- | Bcerna BeIIBIISIET
HUS yCTOWYMBO- | BhIsIBIIIET H HE YCTpaHseT |JSeT U He BCer/ia |JIseT U A0CTa- |W BCerja ycTpa-
T'O pa3BUTHUS YCTpaHACT MPOOIIEMBI, YCTpaHSET MPO- | TOYHO YacTO |HSIET IPOOIEMBI,
001LIECTBA, B TOM | TIPOOIIEMEL, CBSI3aHHEIC C OJIEMBI, CBSI3aH- | yCTpaHSIET CBSI3aHHBIE C

3




YUCJIE MPHU YIpo-
3€ U BO3HHUKHO-
BEHUU YPE3BBI-
YalHBIX CUTYya-
A 1 BOEHHBIX

CBSI3aHHBIE C
HapYIICHUSIMHU
TEXHUKHU O€3-
ONAcCHOCTH Ha
paboueM Me-

HapyMICHUAMHA
TEXHHUKH 0e3-
OIMMacHOCTH Ha
pabouem MecTe.

HBIC C HapyIIe-
HUSIMHU TEXHHUKH
0e30IacHOCTH Ha
pabouem MecTe.

poOIEeMBL,
CBSI3aHHEIE C
HapyIICHUSIMHA
TEXHHKHU Oe3-
OIIaCHOCTH Ha

HapyIICHUIMHA
TEXHHUKH 0e3-
OMMaCHOCTH Ha
pabodem MecTe.

KOH()JIMKTOB cTe. pabouem Mme-
CTe.
I1K-2 NH-1nc2— He ananu3u- He Bcerna ana- | Jlocratouno | Bcerna ananu-
3HaeT e, AnHanmuzupyer | pyerT [eiH U JTU3UPYET [IEJH | YaCTO aHAIH- | 3UPYET [ENH U
3a]a9u, METO/IBI | IIENIK U 334l | 3aJ1a4d IPOBO- | W 3aJ1a4d TPO- 3UPYET LU | 3a/1a4H POBO-
Y CpeICTBa MPOBOJAMMBIX | JUMBIX UCCNIC- | BOJUMBIX UC- Y 337141 JIUMBIX HCCIIC-
IJIAHUPOBAaHUS | MCCIIeI0Ba- JIOBaHUH, CIICIOBAHHH, MPOBOJUMBIX | IOBaHUH,
W OpTaHW3alMK | HUH, 0)OpM- odopmItsIeT odopMIIsIeT pe- | MUcciemoBa- odopmIIseT pe-
WCCIICIOBAHUS | JIACT Pe3yJib- pe3yIbTaThI 3yJIBTAThl HAYy4Y- | HUH, 0QOpM- | 3yJIBTATHI HAYY-
TaThl HAYYHO- | HAyYHO- HO- JSET pe3yJib- | HO-
HCCIIeI0BA- HCCIeIoBa- WCCIIEIOBATENb- | TAThl HAYY- HCCIIEIOBATEb-
TEJIbCKUX pa- | TEJIBCKUX pa- | CKUX padoT HO- CKHX paboT
oot oot UCCIIe/I0Ba-
TEJTbCKUX
pabor.
NA-2p2— He ciocoben | YaoBneTBopH- Xoporio OTIM4HO TpH-
HpI/IMCHﬂCT IIPUMCHSATDH TCJIbHO IpHUME- IIPUMCHSICT MCHACT METOAbI
METOJBI MPO- | METOJBI TIPO- | HSET METOJIBI METOJIBI MPO- | TPOBEJCHHUS U
BC€ACHUA U BCACHUA U IMPOBCACHUA U BCIACHUA U CpeacTBa IuIia-
CpeICTBa IJIa- | CPEJCTBA IIa- | CPEICTBA ILIa- CpelcTBa HUPOBaHUS HC-
HUPOBaHUS HUPOBAHUS HUPOBAHUS MC- | MJIAHUPOBA- | CICJOBaHUIA,
HCCIIEI0Ba- HCCIeN0Ba- cJIeIOBaHHM, HHS HCCIIe- 0000111eHHS U
HMii, 000011e- | HUil, 000011Ie- | 0000IIECHUS U JIOBaHHIA, 00pabOTKHU HH-
HUS U 00pa- HUS U 00pa- 00paboTky MH- | 0000meHus | popmanuu
0oTku uHpOp- | 60TKM UHGOP- | dhopMaruu 1 00paboTKH
MaIuu Malunu uHGpOpMAIUH

B pezynbmame oceoenus oucyuniunvl 06y4aromyuiics O0NHCeH.:

3Hamb:

- OCHOBHBIE TEPMUHBI U TTOHSATHS MUKPOOHOJIOTHH;

- 3HaTh MOP(OJIOTHUIO, PUZNOIOTUIO, TEHETUKY, IKOJIOTHUI0 OCHOBHBIX IPYII MHUKPOOOB;

- 0COOEHHOCTH CHHTE3a U B3aUMHBIX MIPEBPAILCHUN YTJIEBOJIOB, OEIKOB M )KHPOB B MUK-
poOHBIX KieTkax. CHHTEe3 IpYyTruxX BeliecTB: (hepMEeHTOB, BUTAMUHOB, THOOEPEIITMHOB, TOKCUHOB,
AHTUOHWOTHKOB, aJIKAJIONIOB.

- TEXHOJIOTHIO TMPOIECCOB (OpOKEHUS, OKUCICHHSI, PA3JIO0KEHUS) YCIOBUS MPOTEKAHUS

IPOIIECCOB.

-TeXHUKY 0€30MacHOCTH paboTHI B 1TaOOPAaTOPHUH MUKPOOHOIOTHH;
- KaK pemarh CTaHIapTHBIC 337a4l MPO(EeCCHOHAILHOW AEATEIbHOCTH Ha OCHOBE WH-

dopmanoHHOi M OGuONIMOrpaduuecKod  KyIbTYpHI

C HNPUMCHCHHEM I/IH(I)OpMaI_II/IOHHO -

KOMMYHHKAI[MOHHBIX TEXHOJIOTUH M C y4E€TOM OCHOBHBIX TpeOoBaHMI MHGOpPMaMOHHON 0e3-

OIIaCHOCTH

ymembw:

- OPpraHu30BaTh U BCCTH HAYYHO-UCCIICAOBATCIBLCKYIO U IMMPAKTHUYCCKYIO ACATCIBHOCTH B

mabopaToOpu MUKPOOHOJIOTHH;

- OCBaMBaTh U MIPUMEHSATH B pab0TE METOAUKH UCCIEI0BAaHUS MUKPOOPTaHU3MOB;

- TPaMOTHO KYJIbTHUBHUPOBATh MUKPOOBI B JIAOOPATOPHBIX YCIOBHUSIX U OOBSICHATH OMOXU-
MHUYECKYIO HallPaBJICHHOCTb MPOLECCOB, OCYIIECTBISIEMbIX MUKPOOaMHU:

- BECTU HAOJIOACHUS U SKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS B MOJIEBBIX U J1a00pPaTOPHBIX

YCIIOBHUSIX;




- paboTath ¢ JuTeparypord U MHOOPMALMOHHBIMH CUCTEMaMHU C IIEIbIO IOJyYCHUS MH-
dbopmaryu;

- cobupartb, 00pabaThIBaTh, AaHATU3UPOBATH U MPEACTABIATH MOIYYECHHBIE YKCIIEPUMEH-
TaJIbHBIC JAHHBIC;

- IPUMEHUTh TCOPETHYCCKUE 3HAHUS HA MIPAKTUKE;

- UCTIOJIB30BATh COBPEMEHHBIE TEXHOJIOTHH B IPUTOTOBJICHUH OPTaHHMYECKUX YIOOPEHHIH,
KOPMOB U NepepabOTKu C\X MPOIYKIHH.

enaoemy:

- HaBBIKaMU pabOTHI B J1AOOPATOPUN MUKPOOUOIIOTHH;

- OCHOBHBIMH METOJaMHU MUKPOOHOJIOTHYECKUX HUCCIIECJOBAHHA.

3.1 Matpuua cooTHeceHHsI TeM/pa3aesi0B yUeOHOM TN CIUIIMHBI (MOILYJI)
U popMHUPYyeMbIX B HUX KOMIIeTEeHIIH I

Komnerenunn
Tembl,pa3aenblInCIUIUTHHBL obmee
YK-2 | VK-8 | [IK-2 | xonmu4ecTBOKO
MIETEHINI

Beenenue. IIpenMer u uctopust pa3BuTus. 3ajadyd U OCHOB- | + + + 3
HbI€ HAaIIPaBJIEHNsI B MUKPOOHOJIOTHH.
Cucrematrka, MOp(QoIIOTHsl, CTpOEHHE M Pa3MHOXKEHHE MHUK- | + + + 3
POOPraHU3MOB.
I'eneTnika MHKPOOPraHU3MOB. B3anMOOTHOLIEHUSI MHKpPOOp- | + + + 3
TaHU3MOB MEX]Ty COOOH M OKpYKAOIIEH Cpeo.
MetabonusM MHUKpoopranu3MoB. CHHTE3 BeIECTB MHUKpOO- | + + + 3
HOU KJIETKOM
IIpeBpaiienre MUKpOOpraHU3MaMy COEAMHEHUH yriiepoa, + + + 3
asoTta, hocdopa, cepbl, Kejie3a U JAPYTruX IEMEHTOB
Mukpodiopa T1o/10B ¥ oBoleH (3MUpUTHBIE MEKPOOpPTaHu3- | + + +
MBI TIOBEPXHOCTU JIUCTHEB, CEMSIH M 30HBI KOPHS PacTEHHM). 3
MukpoOuoaoruyeckie OCHOBbI BUHOIEIHSL.

4 CTpyKTYypa U CoAepKaHUe TUCHMILIMHBI (MOLYJIA)
O6H_[a}1 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 4 3a4y€THBIE CAMHUIBI, 144 aKaz. 4aca.

4.1 O0bem TUCUMILTHHBI U BUAbI Y4e0OHOIl padoThI

Bcero akan. yacos
B . ITo ounoit popme [To 3a04unO¥
W1 3aHSATHN

o0OyueHus ¢dhopme o0yue-

(1 cemectp) Hus(1 kypce)
OO0mmas Tpy10eMKOCTh AUCIUTUTHHEI 144 144
KonrakTtHas pabora 00yuaromuxcs ¢ mpernojaBareieM. 32 8
AynHUTOpHBIE 3aHATHUS, B T.4. 32 8
JIEKIIUHA 16 2
J1a00paTopHbie PadOThHI 16 6
CamocrosTenbHast paboTa, B T.4. 85 127
npopaboTKa yueOHOTO MaTepuaa 1o JUCIHIUTHHE (KOH-
CIEKTOB JICKIM, Y4eOHHKOB, MaTEPHAJIOB CETEBBIX peCyp- 72 104
COB)
BBITTOJIHEHHE KOHTPOJIHHON paboThI - 23




NMOArOTOBKA K CAa4C MOAYJIA
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KouTpoinb 27 9
Bua uToroBoro KOHTpOIIS 9K3aMeH
4.2 Jlekuuu
O0peM B akaa. yacax
No Paznen aucuumimHel (MOAYs), TEMbI JIEKIUN U UX ouHast 3a04yHast dopmupyemble
- coxepxaHue ¢dopma thopma KOMIIETEHLIUH
oOy4yeHusi | oOy4eHuUs

1 Brenenwue. [IpeameT u uctopusi pa3BUTHA. 3adaqn 5 05 VK-2, YK-8,
W OCHOBHBIC HAIIPABJICHUS] B MUKPOOHOJIOTHH. ’ I1K-2

2 Cucremaruka, MOp(hOJIOTHS, CTPOCHUE ¥ Pa3MHO- 4 05 YK-2, YK-8,
YKEHIE MUKPOOPTaHU3MOB. ' I1K-2
I'eneTnka Mukpoopranu3zMoB. B3anmooTHoLeHUs VK-2. VK-8

3 | MUKPOOPTraHU3MOB MKy CO00M U OKpYKaroIIeH 2 0,5 Hi(—Z '
cpenoil.

4 Metabonm3m MUKpoopraHu3MoB. CHHTE3 BEIIECTB 5 05 YK-2, VK-8,
MHUKPOOHOU KIIETKOM. ' I1K-2
IIpeBpamienyue MHUKpPOOpPraHW3MaMu COEIUHEHUN

YK-2, VK-8,

5 | yrmepona, a3ora, ¢ocopa, cepsl, xKenneza u Jpyrux 4 TK-2
3JIEMEHTOB,

Mukpodiopa mi10A0B 1 0BoleH (AMU(UTHBIE MUK-

6 | POOPraHu3Mbl OBEPXHOCTH JIUCTLEB, CEMSIH H 30- 2 YK-2, YK-§,
HBI KOPHS pacTeHnit). MUKpOOHOIOTHIeCcKHe 0c- [1K-2
HOBBI BUHOJIEJIHSI.

Hroro 16 2 2

4.3 JladbopaTopHbIe padoTHI
Ne O0BeMm B akaj. yacax
®opmupye-
bas HaunmMenoBaHue 3aHsATHS oHHad 3aotHad JlaGopatoproe MBI€ KOMIIe-
ne- dhopma ¢dopma o0opynoBaHue
TEHIIUU

na o0yueHust | oOy4eHus

Haznayenue u GpyHKIMO-

HUPOBaHHE MUKPOOHOIIO- MUKpPOCKOIIBI: MBU-3, VK2, VK-8

2 | ruueckoit maboparopuu. 2 0,5 mukpoOuonor. Ilermu. Pe- Hi(-Z '
MeTo16I MUKPOCKOITHYE- AKTHUBBI.

CKOU IUAarHOCTUKU
MHUKpPOCKOIIBI, TEpMOCTaT,
CHHUPTOBKH, yamku Ilerpu,

5 Hccnenoranus Mmopdoio- 5 05 MHKPOOHOJIOT. ney, | YK-2, YK-8,

UM MUKPOOOB ' Habop  PEaKkTUBOB IS [K-2
OKpallMBaHUA MHUKPOOpra-
HU3MOB

5 [IpuroroBnenue nurarenb- 5 1 Tep MOCTAT, aBTOKIABs, ¢y YK-2, YK-§,

HBIX CpeL. OIMIBHBIA  [Kad, Yamku TK-2
[leTpu, nuneTku, Kouobl
MUKpOCKOITBI, BECHI J1a00-

MeToab! CTepUITN3aIHH. paTopHbIe, TEPMOCTAT, aB-

5 IToaroroBka mocy/ibl v mu- 5 1 TOKJIAB, CHUPTOBKH, Yall- VK-2, VK-8,
TaTeJbHBIX CPE JJIS CTe- ku [letpu, Mukpoobuosor. IK-2
pUIM3aluU MeTIIH, HA0Op PEaKTUBOB

JUIsl OKpAIIUBaHHsI MHKPO-




OpPraHU3MOB, MEPHBIC LU~
JIMHJIPBI, TTHTIETKH
TEpPMOCTAT, CIIUPTOBKH,
yamku [letpu, MukpooHo-
[MocTtaHOBKa OMBITOB IO JIOT. TIETIIN, HA0OP PEeaKTH- VK-2. VK-8
YYETYy MHKPOOPTaHU3MOB B 2 BOB TSl OKPAIIABAHHSI Hi<-2 ’
MOYBE U BO3IyXeE. MHUKPOOPTaHU3MOB, MEp-
HBIC [WJIHH/PHI, TTUIIETKH,
XUMUYECKHUE PEAKTHBEI
MHUKpPOCKOITBI, BeChI J1a00-
paTopHbIe, TepMOCTaT,
OnpeneneHne MUKPOOHOTO CTIMPTOBKH, Haiky IletpH,
MHUKPOOHOJIOT. merinn, | YK-2, VK-8,
3 | uucia mOYBHI M BO3ayXa 2
(AHATH3 OMBITOB). Ha0Op  pEaKkTUBOB  JJIs IIK-2
OKpaIllMBaHUS MHUKPOOpPTa-
HU3MOB, MEpHbIC IIHJIMH-
JIPBI, TTHIIETKH
MHUKpPOCKOITBI, BECHI J1a00-
paTopHbIe, TepMOCTaT,
VieHTHOUKAIIS  MUKDO- CIIUPTOBKH, yaniku I[lerpu,
. KOJIOBI, mukpoouonor. | YK-2, VK-8,
3 | 6oB. Brinenenue Oakrepwuii 2 1
B UHCTYIO KYJTBTYDY. neTny, Habop pEaKTHBOB [K-2
JUISL OKPAITUBAHUS MHKPO-
OpPraHu3MOB, MEpHBIC IIHU-
JIMHJPBI, THTETKH
MHUKpPOCKOIIBI, TEPMOCTAT,
CIIUPTOBKH, yaniku Ilerpu,
3 Okpacka o ['pammy. IIpo- 5 1 MUKPOOHOJIOT. nemy, | YK-2, YK-8,
BEpKa YHUCTOTHI KYJIBTYPHI. HAO0Op  pPEaKTUBOB IS IK-2
OKpAaIllMBaHUsS MHKPOOpra-
HU3MOB
Bcero: 16 6
4.4 IlpakTH4YecKue 3aHATUS HE NPELYCMOTPEHBI
4.5 CamocrosiTe;ibHAsi pab0oTa 00y4AIOIIMXCS
OObeM B akaj. 4ac,
Pasnen que- | o B CP OuHas 3a04Hast
[IUTLTHHBL bopma dopma
o0yyenusi | oOyuyeHHs
[IpopaboTka y4eOHOrO MaTepuaia IO IUCIUILINHE 12 12
1 | (KOHCIEKTOB JIeKLMH, y4eOHHKOB, MaTepHaloB Cere-
Paznmen 1 BBIX PECYPCOB)
2 | BeimonHeHnE KOHTPOIBHON PabOTHI
[IpopaboTka y4eOHOrO MaTepuaia IO IUCIUILINHE 12 12
1 | (KOHCHIEKTOB JEeKIMH, y4eOHUKOB, MAaTEpUAIIOB CeTe-
Paznmen 2 BBIX PECYPCOB)
2 | BeinonHeHHe KOHTPOJILHOM paboThI
3 [ToaroroBka k cnaue MOAyJIs 7
[Ipopabotka y4deOHOrO MaTepuanga MO TUCIUTIINHE 12 20
Pasnen 3 1 | (KOHCIIEKTOB JIEKIMH, Y4COHHKOB, MaTECPHaIOB CETE-
BBIX PECYPCOB)
2 | BeinonHeHHe KOHTPOJILHOM paboOThI
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[IpopaboTka yueOHOro Marepuana MO AUCIHUIUIMHE 12 20
Pasnen 4 1 | (KOHCIIEKTOB JIEKITHH, YICOHUKOB, MaTEepPHAIIOB CETe-
BBIX PECYPCOB)
2 | BeinonHeHHe KOHTPOJIBHOM paboThI
[IpopaboTka y4eOHOrO MaTepuana IO IUCIUILINHE 12 20
Pasien 5 1 | (KOHCHIEKTOB JEKINi, y4eOHWKOB, MaTepHaJOB CETe-
BBIX PECYPCOB)
2 | BeinonHeHHne KOHTPOJIBHOM paboThI
[IpopaboTka y4eOHOrO MaTepuanga IO IUCIUILINHE 12 20
1 | (KOHCIIEKTOB JEKINi, y4eOHWKOB, MaTepHaJOB CETe-
Paznen 6 BBIX PECYPCOB)
2 | BeinonHeHHe KOHTPOJIBHOM paboThI 23
3 | IloaroroBka K ciaue MOAys 6
HUroro: 85 127

Ilepeyenb MeTOAMYECKOT0 Ol0ecevYeHHs ISl CAMOCTOATEILHOH PadoThI MO AUCHH-
IIMHe (MOIYJII0):

Turosa JI.B., Meroauueckue ykazaHus JUIsl BHIIIOJIHEHUSI KOHTPOJIbHOM pabOThI MO AMC-
nuiuinHe «MukpoOuosorus» g o0yJaroumxcs 1o HampaieHuto noarotoBku 35.03.07 Tex-
HOJIOTHS TPOU3BOJICTBA U TEPepabOTKU CeIbCKOXO3AUCTBEHHON NPOAYKUHUU. — MHUYpPUHCK,
2026.

4.6 BoinosiHeHHE KOHTPOJIbHON padoThl 00y4al0IIMMUCS 3204HOI (popMBbI

Baxnolt ¢popmoii camocToaTenbHOM paboThl 00yUaroIerocs siBJsgeTCsl HallMCaHUE MHUCh-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIBHOW paOdOTHI IO JAHHOW AMCIUTLINHE.

Lenu BeIOTHEHUS PaOOTHI:

— CUCTEeMaTH3alysl, 3aKpeIIeHHe U yriIyOJieHue TEOPETUYECKUX 3HAHUM U yMEHUN IpHu-
MEHSATH UX Ul PEIIEHUSI KOHKPETHBIX TPAKTUYECKUX 3a/1a4;

—pa3BUTHE HAaBBIKOB CAMOCTOSATEIbHOW HayuyHOU paboThl (IIJIAHUPOBAHUE U MPOBEACHUE
UCCIJIeIOBaHMs, paboTa ¢ HAyYHOUM M CIPaBOYHOM JIUTEpPaTypOil, HOPMATHBHBIMHU IIPABOBBIMH aK-
TaMH, UHTEpIpeTalys NOIYYEHHBIX Pe3yJbTaToOB, UX MPaBUIIbHOE U3JI0KEHUE U OPOPMIICHHE).

Pabota nomkHa oTBeUaTh CISAYIOMUM TPEOOBAHUSIM:

— CaMOCTOSITENIbHOCTb UCCIIEI0BaHUS;

— (opmupoBaHUE aBTOPCKON MO3UIMHM MO OCHOBHBIM TEOPETHUECKUM MU MPOOIEMHBIM
BOIIPOCAM;

— aHaJIM3 HAY4YHO! U yueOHOMU JIMTepaTyphl 110 TEME BOIIPOCa;

— CBSI3b MIPEAMETA C aKTyaJIbHBIMU IIPOOJIEMaMU COBPEMEHHOM HAayKH U NMPAKTUKH;

— JIOTUYHOCTb U3JI0KEHHUS, apTyMEHTHPOBAHHOCTH BHIBOJOB U 0000IIIEHUH;

3amaHusl B KOHTPOJIBHOM paboTe HampaBieHbl Ha 3aKpEIUIEHHUE TEOPETUYECKUX 3HAHUHN
oOyuJarolerocss ¥ OBJIaJICHUS] HaBbIKAMU 1O M3YyYEHHUIO OCHOBHBIX I'PYMI MUKPOOPTaHHU3MOB U
OMOJIOTMYECKHX TPOLIECCOB C UX YUACTHEM.

KontponbHas paboTa BKIIIOUaeT 5 TEOpETHUECKUX Bompoca. BriOop BapmaHTa ompemens-
eTcs nociuenHeil nudpoit 3a4eTHON KHUKKH.

[lepeuenb BOMPOCOB MpEACTaBIEH B METOAUYECKHX YKa3aHUSAX JJISl BBIMOJIHEHUS KOH-
TPOJIHOM paboTHI.

4.7 Conep:kanue pa3iejioB JUCHUILIMHBI

1. BBenenue. Ilpeamer u ucropus paspurusi. 3a1a4u 1 OCHOBHbIE HANPaBJie-
HHMS B MUKPOOHOJIOTHH.



[Ipenmer MUKPOOHOJIOTHH, €€ MECTO U POJIb B CUCTeMEe (PyH/IaMEHTaIbHBIX HAYK, 3a/1a4H
U TIEPCIEKTUBBI PAa3BUTHS KaK MPHUKIATHON HayKu B C/X MPOU3BOJCTBE, MOIYYECHUH MPOITYKTOB
OMOTEXHOJIOTHI, OXpaHe OKpyKaromel cpeapl. O0IIas U crernuaibHass MUKPOOHONIOTHS: MEIH-
LMHCKasA, BETepUHApHAs, C/X, TeXHUYEeCKas, kocmuueckas. OTpociu MUKpoOrosoruu: 0akTepro-
JIOTHsI, MUKOJIOTHS, BUpycosorusi u Ap. [lutatenspHble cpeasl U cnocoObl 00E3BPEKUBAHHS OT
MUKPOOPTaHHU3MOB.

2. Cucremaruka, Mop¢0J10rusi, CTpOCHHE U Pa3MHOKeHHe MUKPOOPTaHU3MOB

Mopdonorust ocCHOBHBIX (DOpM MPOKAPUOT — IIAPOBUIHBIC, MAIOUKOBUHBIEC, U3BUTHIC.
CtpyKkTypHO-MOP(OIOrudeckre 0COOEHHOCTH PHKKETCH, MMKOIUIa3M, aKTHHOMHLET, (opMm
OaxTtepuii. Pazmepsl, MeTobl UcciieoBaHuil. [lOBEpXHOCTHBIE CTPYKTYPBI: KaIcCysa, CIU3UCThIE
CJIOM, XI'YTHKH, BOPCUHKU. COCTaB M CTPOEHUE KIIETOUHBIX CTEHOK Y IPaMIIOJIOKUTENIbHBIX U
rpaMoTpuLaTeNbHbIX OakTepuil. LluTomnnazmaruyeckass MmemOpaHa, CTpykTypa U QpyHkuuu. Lu-
ToIUIa3Ma M BKIIOUEeHMs. SnepHbiil annapar. OOpa3oBaHue, pacnoioKeHHe, CTPYKTypa CIop Y
Oanusul, KIOCTPUIANM, aKTUHOMUIIETOB. MX 3HaueHue.

DyKapHOTHYECKHE MUKPOOPraHU3MbI: BOJAOPOCIH, IpocTeiiine, rpudsl. OCHOBHBIE MpPHU-
3HAKM Kjacca TpuOOB: 3Uro-, acko-, AeWTepo-, 0a3uIuoMHIIeTOB. VX posib B MpUpOAE U HAPO-
HOM XO03siiicTBe. MUKpOOpraHU3MbI HEKJICTOUHOW opranmu3anuu. Bupycel. Mopdomnorus, ocHOB-
Hble npuHIuns kiaccudukanuu. JIHK u PHK-reHoMHBIe, CII0KHBIE U IPOCTHIE.

[TuTarenbHbIe cpenbl, UX KiIaccupuKamus. XapakTep pocta MUKpOOOB Ha KHUIKHX, TUIOT-
HBIX TTUTATEIbHBIX Cpeax.

3.I'eHeTMKAa MUKPOOPTraHU3MOB. B3aMO0OTHOIIEHH MUKPOOPTaHU3MOB MEKIY CO-

00i1 1 OKpY:KAKOIIEH Cpeo.

I'enernka wmukpoOoB. IlpakTHueckoe 3HaYeHHE HM3MEHUYMBOCTH MHUKPOOPIAHU3MOB.
HacnenctBeHHOCTh MUKpOOPraHu3MoB. Opranuzaius reHeTUYECKOro ammapaTa, BHEXPOMOCOM-
HbI€ HACIIEJICTBEHHOCTH, TeHEeTUYeCKni Ko, permkanus JJHK-mukpooprannzmon. @opmsl u3-
MEHYMBOCTHU: (EHOTUIMYECKasi, TeHOTUNnYeckas. MyTaluu: CHOHTaHHBIC, UHIYIIHPOBAaHHBIE.
['eneTnyeckue peKOMOMHALIMY MPOKAPUOT — TPAHCAYKIMS, TpaHchopmanusi, KoHptoranus. ['en-
Hasi UHXeHepHst. Bo3amoxHocTH, 00:1aCTH IPUMEHEHUS €€ JOCTHKEHUH.

[IpucnocoOuTenbHbIE BO3MOXHOCTH MUKPOOOB K BO3JICHCTBUIO HEOIATONPUSATHBIX YCIIO-
Bull cpenpl. OOpa3oBaHue Karcyll, Crop, KI'yTOBaHUE, CKOPOCTh Pa3MHOXKEHUS U APYrHe BIIHS-
HUSl yCJIOBUM BHEIIHEH Cpebl Ha >KM3HEAEATEIbHOCTh MUKPOOPTaHM3MOB. 3aBUCHMOCTH OT-
JIeNBHBIX TPYNI MHKPOOOB OT BOJHOIO PEXHMAa, TEMIEpaTyphl, KUCIOTHOCTH, SJIOBUTHIX Be-
IECTB, pajuanuy, 1aBjaeHus. OTHOIIEHHE MUKPOOPTaHU3MOB K KUCIOPOTY.

[Ipenynpexaenue pa3BUTHSI MUKPOOOB C MOMOIIbIO (PU3MUECKUX U XUMHUYECKUX (PaKTO-
poB (macrepuszanus, crepuian3anus, cHrmkenne pH u 1.1.). AHTUMUKpPOOHBIE BEIIEeCTBA, CIICIIH-
(GuYHOCTh M MeXaHU3M AencTBus. [lelicTBue OMoIornueckux (pakTopoB, METOABI CTEPUIH3ALMH.

XapakTep B3aMMOOTHOILIEHUN MEXAYy OpraHM3MaMu: CUMOMO03, MyTyalu3M, CHHEPTHU3M,
XHUIHUYECTBO, Napa3uT3M. OCHOBBI KOHCEPBUPOBAHMS CHIPhS U MPOJIYKTAaX Ha MPUHLIUNAX OH-
03a, aHabmo3a, abuo3a, 1eHo0adno3a.

B3anMocCBsI3p MUKPOOPTaHU3MOB CO CpeAod oOuTaHHs. DKOCUCTEMbl. UHCIEHHOCTh U
pa3zHooOpa3re MUKPOOPTaHU3MOB B 3KOCHUCTEMAX.

4. MeTa60.113M MUKPOOPranu3MoB. CHHTe3 BellleCTB MUKPOOHOIi K/1eTKOii.
®epMeHTh. XapakTepucTuka (EepMEHTOB KakK OHOJIOTMYECKHX KaTanu3atopoB. Poib
(epMEHTOB B )KU3HEACATEILHOCTH MUKPOOHON KJIETKH. XUMHUYECKasl MPUPOJIa, CYIIHOCTh JeH-
cTBUS ¥ Kinaccudukamnus GepMeHTOB. DK30- U SHI0PEPMEHTHI.

[Tutanue u npixanue MUKpoOoB. [Tutanue Mukpoopranu3smMoB. MexaHu3M M CIIOCOObI MH-
tanus. Kinaccudukanys MUKpOOpPraHu3MOB 10 croco0y nutanud. [locTymnineHue nmuTaTelbHbIX
BEIIECTB B KJIETKY. DaKTOPHI, ONpeeNione 0cCoOOeHHOCTH MUTaHus (aHa00IM3Ma) U JbIXaHUs
(xaTabonu3ma) MUKpOOOB. XapaKkTepUCTUKa aBTOTPO(HOTO U reTepoTpoHOr0 TUIIOB MTUTAHHUS.

XeMOJIHUTO- U XeMOOPraHOTpOdbl. MICTOUHMKU SHEPrHUHM W NMPHUPOJA YCBOSIEMOTO Belle-
ctBa. CanpoduThl, KOMMEHCAJbI, TApa3uThl. AHA - U KaTabOIM3M. ODHEPreTUYECKUd OOMEH y



MHUKPOOpPraHu3MoB. bposkeHne kak crnoco0 mojydeHus: SJHEPrUU B aHAPOOHBIX YCIOBUSIX. AHA3-
poOHOE JbpIXaHue

Hcnonp30BaHne OpraHM4eCKMX M MUHEPAJIbHBIX COEIMHEHUN Yriepoja B KaueCTBE MC-
TOYHUKOB NUTaHusA. OpraHnyeckre U MUHEpalIbHbIE COEIMHEHUS a30Ta, UCIIOIb3YEMbIE MUKPO-
OpraHu3Mamu, X pojb B 0OMEHe BEIIEeCTB.

Tunsl apixanus MukpoOoB. Pusnonoruyeckoe 3HaueHue apixaHud. LleHTpanbHas poib
AT® u crocoOwl ee oOpa3oBanus (cyocTparHoe (ochopunrpoBaHUE, OKHCIUTENbHOE (hocdo-
PIJIMPOBAHKE B LIETIH MEpEHOCca 3JIEKTPOHOB, poTodochopunupoBanue). XuMU3M U SHEPreTuka
Pa3IMYHbIX TUIIOB JIbIXaHUS.

PacxonoBanue sHepruu. BeineneHne TEIIOBOM M CBETOBOM SHEPTMM MHKPOOPTraHHU3Ma-
MHU.

Oco0OeHHOCTH CHMHTE3a U B3aMMHBIX MPEBPAIllEHUI YIIIEBOJOB, OCIKOB U KUPOB B MHK-
poOHbIX KieTkax. CHHTE3 APYrUX BEIIECTB: (epMEHTOB, BATAMUHOB, THOOEPEINTMHOB, TOKCHHOB,
AHTUOMOTHKOB, aJKAJIOWAOB. 3HAaYCHHE TIIMKOJIM3a U IUKJIA TPUKAPOOHOBBIX KHCIOT B KOHCT-
PYKTUBHOM M€TabO0I13MeE.

5. [IpeBpanieHue MUKPOOPraHU3MaMu cOeJUHEHHUIl yriepoaa, a3oTa, ¢pocdopa, ce-
Pbl, 2KeJjie3a M IPYruX 3J1eMeHTOB

3HaueHHE MPOILECCOB MPEBPALIEHUN YIIEPOAOCOAEPKAIKUX BELUIECTB B KPYTOBOPOTE YI-
Jepo/a B IPUPOJIE U POJIb MUKPOOOB B (PUTOT€HHOM pacrajie OpraHMyecKoro BEIIeCTBa.

[IpeBpatieHne yriaeBoaoB B aHA3POOHBIX YCIOBHUSX.

CrmpToBoe Oposkenue. McxoHbIe U KOHEYHBIE MPOIYKTHL. Bo30ymuTenn, ux Mopdoio-
rudeckasi, (U3MOJIOTUYECKash XapaKTepUCTHKA, OMOXUMHUYECKHe cBoiicTBa. lcmonb3oBaHue
JPOXOKEeH ISl TMPOU3BOJCTBA CIUPTOB, B XJIEOOMEKAPHOM MPOM3BOJCTBE, IS IPOXKIKCBAHHS
KOPMOB. Y CIIOBUSI OpOKEHUS.

Monounokucnoe Opoxenue. McxomHsie 1 KOHEUHBIE TPOIYKTHL. Bo30OynuTenu romo- u
rerepoepMeHTaTUBHOrO Opoxkenus. Mopdonoruueckas, (Qu3noioruyeckass XapakTepHCTHUKA
Bo3Oyautenen. [lomydeHrne MONIOYHOM KHUCIIOTHI, JIM3WHA;, UCIOJIB30BAHUE ITHX BEUIECTB JIs
KOHCEPBUPOBAHUS OBOIIEH, KOPMOB, U3TOTOBJICHUS alluI0pUINHA, Kehupa, KyMbIca U T. 1.

[TponmmonoBokucioe 6poxkenue. Pacnpoctpanenue. VicxoqHpie U KOHEYHBIE MPOIYKTHI.
Bo30yaurenu, ux mopdosoruueckas, (usnonorndeckas XapakTEepUCTHKa, OMOXMMHUYECKHE
cBoiicTBa. ¥YcnoBus Opoxenus. Vicnonb3oBanue AJis MOJTy4Y€HUs! ChIPOB, BUTAMUHOB.

MacnsHokucioe, anerooyruiioBoe 6poxenus. Otkportue JI. Ilacrepa, pabora C.H. Bu-
Horpajickoro. McxoiHble 1 KOHEUHbIE MPOJAYKTHI OpoxeHus. Bo3oynurenu, ux mMopdoiaoruyue-
cKasi, pU3MOJIOrnyecKas XapakTepucTuka, OnoxumMmuyeckue coiictsa. Ponb B mpupose, Kopmo-
IIPOU3BO/ICTBE.

AdpoOHBIN 1 aHA3POOHBIHN pacrnaj 6€3a30TUCTBIX OPraHUYECKUX BEIIECTB PACTUTEIBHOTO
MIPOUCXOXKACHUS: KIIETYaTKH, FT€MHIIEIIII0I03b], IEKTUHOBBIX BELIECTB, KUPA, TUTHUHA.

Ponb MUKpOOpPraHu3mMoB B KpyroBOpoTe a30Ta.

AMMoHM(UKalus (THUEHHE) a30TOCOJEPXKALIUX OPraHMYeCKUX COeAMHEHUN (OenKoB,
AMHHOKUCIIOT, HYKJIEMHOBBIX KHCJIOT, MOYEBHHBI, MOUEBOU, THIIITYPOBOI KUCIOT). Bo30oyauTenu
npouecca, XuMu3M mpotecca. [Iporeccsl aMmMoHuUKaMKU NP XPaHEHUU IIOJI0B U OBOIIEH.
[TprunHBI TOPUYM CENBCKOXO3SIMCTBEHHON MPOAYKLIUN U BO3MOYKHOCTH €€ MPEAYIPEKICHUS.

ABTOTpOGHBIE OaKTEPUHU, BHI3BIBAIOIINE MTPOLECC HUTPUPUKALIUH.

dukcanus MOJIEKYISIPHOTO a30Ta MUKPOOPraHU3MaMu. A30TOMUKCUPYIOIIUE MUKPOOP-
TaHU3MbI, CBOOOIHO KUBYIIHME B MoyBe. CUMOMOTHYECKAs a30TOPUKCAIHS.

Poite MEUKpOOpPraHM3MOB B IPEBpaIEHUH cephl, pochopa, Kene3a U IpYrux 3JeMEeHTOB.

6. Mukpodiopa 10108 U oBouleli (AMUPUTHBIE MUKPOOPTaHU3MbI MOBEPXHOCTH
JIMCThEB, CEMSIH M 30HbI KOPHS pacTeHuii). MukpoOnonornyeckue 0CHOBbI BUHOICJIHS.

CoBpeMeHHbIE TEXHOJIOTUU B MPUTOTOBJICHUH OPraHUYECKUX yIOOpeHUi, KOPMOB U Tie-
pepabotku c\x mpoxykuuu. OnuduTHas MUKpodiaopa U ee coctaB. M3MeHeHHsS B SMUPHUTHON
MUKpO(DIIOpe MpU pa3HBIX YCIOBUAX XPaHEHUS IIJI0JI0B U oBoIIei. Bumosoii cocraB. O6cemene-
HUE ypoxkasl BO BpeMs yoopku. Bo3nelicTBue smudUToB Ha pacTUTENBHBIN OpraHu3M. Vcmoib-
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30BaHME BUJOBOTO COCTaBa AMU(PHUTHON MUKPO(DIOPH! MPHU OLEHKE MPUTOAHOCTU PACTCHUS IS
XpaHEHUS U TIEpepadOTKH.

MukpoOroioruueckasi XapakKTepHCTHKA TUI0J00BOIIHON PoayKiun. [TyTH 1 HCTOYHUKH
uHuposanus. KonndyecTBeHHBIH cOCTaB MUKPOOPraHn3MOB. KadecTBeHHBIN COCTaB MUKPO-
opranu3mMoB. Mopdosornyeckue 0COOCHHOCTH MHKPOOPTaHM3MOB, MOPAXKAIOIMINX TLI000BOIII-
HYI0 MPOAYKIHI0. MHUKpOOHMOJIOTHYEeCKHE OCHOBBI COXPAHEHHS IIJIOZOOBOLIHON MPOIYKIIUH.
Crioco6b1 006paboTku. BiusiHue cmoco00B KOHCEPBUPOBAHUS Ha KayeCTBO, MUIIEBYIO IIEHHOCTh
¥ COXPaHEHHUE IUI0I00BOLIHON MPOTYKIIUH.

MHKpOOpFaHPI?;MBI, HCIIOJIb3YEMbIC B BUHOACIBYCCKOM IIPOU3BOACTBC. BpeI[HBIe MUKpPO-
OPraHU3MbI U BO3MOKHOCTH IIPOHUKHOBEHHS MX B IIPOM3BOJCTBO. boje3Hu BUH.

5 O0pa3oBaTre/ibHbIC TEXHOJIOTHH

Buj yueOHo# padoThl Oo0pa3oBaTesIbHbIE TEXHOJIOTHHA

Jlexuun OneKTpoHHbIE MaTepHalIbl, UCIIOIb30BAHNE MYIbTUMEIUITHBIX

CPEJICTB, pa3laTOYHbII MaTepua

JlaboparopHsie pabOTHI [ToctanoBka ombIToB. OOCYXIEHIE U aHATTN3 TIPEIIOKEHHBIX
BOIPOCOB UX ayAUTOPHBIX 3aHATUAX, MHAWUBUAYAJIbHBIC 10~

KJj1agbl, TCCTUPDOBAHUE

CamocTosTensHbIe pabOThI 3ammra 1 npe3eHTanus pe3yabTaToB CaMOCTOSTEILHOTO HC-

CJICOOBAHUS HA 3aHATHAX

6 ®oH/I OLIEHOYHBIX CPEACTB TMCUMIINHBI (MOLYJIs1)

6.1 IlacnopT poHIa OLIEHOYHBIX CPEACTB MO AUCHUITHHEe MUKPOOHOJI0THS

No Kon xonTpo- O11eHOYHOE CPEJICTBO
KonTponupyemsie pa3aens! (TeMbI) JUCIH- .
/I * TUpyeMoit
TUTHHBI HaMMEHOBaHHE KOJI-BO
KOMIIETEHIIUU

Brenenme. [Ipenmer u ucTopus pa3BUTHSL. TecToBsle 3a1aHus 20

1 3amayn ¥ OCHOBHBIC HampasjeHust B Mukpo- | YK-2, VK-8, DK3aMeHaIHOHHEIE
OuoIorHH. [K-2 BOIPOCHI 6
Pedepar 5
Cucremaruka, MOpQOJIOTHS, CTPOCHHE U TecToBsle 3a1aHus 20

2 Pa3MHOYKEHHUE MUKPOOPIaHU3MOB. VYK-2, VK-8, | Dk3ameHauuOHHBIE
[K-2 BOIPOCHI 15
Pedepar 5
I'eneTnka MukpoopranusmoB. B3anMoor- TecToBble 3a1aHUA 40

3 HOIIIEHUS] MHUKPOOPTaHu3MOB Mexay coooi | YK-2, VK-8, | Dk3ameHanyioHHbIe
U OKpY>Karolen cpenoil. [K-2 BOIIPOCHI 5
Pedepar 5
Metabonu3m  MuKpoopranuzMoB. CHHTE3 TecroBble 3a1anus 60

4 BEIIECTB MUKPOOHOM KIIETKOM. YK-2, VK-8, | Dx3aMeHalioHHbIC
[K-2 BOIPOCHI )
Pedepar 5
[IpeBpaiienre MUKpOOpraHU3MaMy COe/I- TecroBble 3aganus 40

5 HEHMH yriepona, azora, gpocdopa, cepsl, VYK-2, VK-8, | Dk3ameHauuOHHBIE
JKese3a U IPYTUX dJIEMEHTOB IK-2 BOITPOCHI 9
Pedepar 5
Muxkpodiopa miaog0B U oBowei (3nupuT- TecToBble 3a1aHusA 20

6 HbIE MHKpPOOpraHu3Mbl mnosepxHocTH - | YK-2, VK-8, | Dx3zameHauuoHHbIE
CThCB, CEMSH M 30HBI KOPHS pAacTCHH). IK-2 BOIIPOCHI 10
MukpoOnoI0orHYecKre OCHOBBI BUHOACIIHSL. Pedepat 5
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6.2IlepeyeHb BONPOCOB VISIIK3aMeHa

1. Xapakrepuctuka otaena Gracilicutes.(YK-2; YK-8; I1K-2)

2. Xapaxrepucruka otaena Firmicutes. (YK-2; YK-8; T1K-2)

3. Xapakrtepuctuka otaenaa Mendosicutes. (YK-2; VK-8; T1K-2)

4. Xapakrepuctuka otaena Tenericutes. (YK-2; VK-8; T1K-2)

5. Xapaktepuctuka aBToTpoHOro u rereporpodroro tunos nuranus. (YK-2; VK-
8; [1K-2)

6. OcHoBHBIE TIEpUOIbI B pa3BuTuu Mukpooduonorun. (YK-2; YK-8; I1K-2)

7. [Turarenbubie cpeapl U ux knaccudukanus. (YK-2; YK-8; I1K-2)

8. Howmenkiarypa mukpoopranu3moB. [Tonatue Buna, mramMma, pacel, kioHa. (YK-2;
YK-8; [1K-2)

9. [IpuroroBneHune GUKCUPOBAHHBIX U JKUBBIX mpenaparos. (YK-2; VK-8; I1K-2)

10.  Xapakrepucruka mukpomuieToB. (YK-2; YK-8; [1K-2)

11.  ®dwusuueckue meroasl crepuimsarun. (YK-2; YK-8; T1K-2)

12.  Xwumwmyeckuit metox crepuwnmzanuu. (YK-2; VK-8; [1K-2)

13. BuwusHue BHemHHX (DAaKTOPOB Cpelbl Ha JKU3HEACITEIBHOCTh MHKPOOPTaHH3-
moB.(YK-2; YK-8; I1K-2)

14.  Knaccudukanus depmentoB. Mexanusm neiictust pepmenros. (YK-2; VK-8;
[1K-2)

15.  ®a3sl pocta mukpoopranusmoB. (YK-2; YK-8; I1K-2)

16.  CrpykrypHas opranu3anus kietku npokapuot. (YK-2; YK-8; I1K-2)

17.  Mukpodiopa Bo3ayxa, Bojbl, moussl. (YK-2; YK-8; T1K-2)

18.  HacnencrBeHHble (akTOpbl U U3MEHYMBOCTH MUKpoopranuszmoB. (YK-2; VK-8;
[1K-2)

19.  Monounokucioe opoxkeHue (Bo30yauTenu, xumusm, ucnoibzoanue) (YK-2; VK-
8; TIK-2)
20.  YyacTue MHKpOOpPraHu3moB B Kpyrosopote azora. (YK-2; YK-8; [1K-2)

21.  MexaHHU3M MOCTYIUICHUS TUTATENIBHBIX BEIIECTB B MUKPOOHYIO KieTky. (VK-2;
YK-8; I1K-2)

22.  Tlonsarue meTaboNM3Ma MUKPOOPraHM3MOB U npuHImIbl perymsinun. (YK-2; YK-
8; TIK-2)

23.  XuMHUecKuil cocTaB MUKPOOHOH KJIETKM M NMHUIIEBbIe NOTPEOHOCTH MHUKPOOpra-

Hu3moB (YK-2; YK-8; T1K-2)
24.  CnuproBoe Oposkenue (Bo30ymurenu, xumusM, 3Hadenue). (YK-2; YK-8; T1K-2)

25.  Mukpodiopa miooB u oBoiiedl (3nudurHsie Mukpoopranusmsl) (YK-2; YK-8;
[1K-2)

26. Pa3noxxeHre MUKpOOpraHM3MaMH MEKTHHOBBIX BemecTB U nurauna. (YK-2; YK-
8; [1K-2)

27.  Muxpobuosornueckue mpeBpaiieHust COeNHEHHI cephl, xkenes3a, Gpochopa. (YK-
2; YK-8; I1K-2)

28.  IlponmoHOBOKHCIIOE OpokeHHE (BO30YAMUTENTH, XMMHU3M, Hcnoib3oBanue) (YK-2;
VYK-8; TIK-2)

29.  Hutpudukanus (Bo30yaurenu, xumusM, 3Hadenue). (YK-2; YK-8; I1K-2)

30.  ®dorocuHTE3 W XEMOCHHTE3, KaK CIIOCOObI MuTaHus MHUKpoopraHu3zmoB. (YK-2;
YK-8; TIK-2)

31. Tumnb! gpIxanust MUKpoOoB. dusnomnoruueckoe 3HaueHue apixanus. (YK-2; VK-8;
[1K-2)

32.  Xapakrepuctuka tunos abixanus. (YK-2; YK-8; [1K-2)
33. ITonstne Metabonu3ma, aHaOoM3Ma, KaTaOoiau3Ma. B3anMocBiI3b OHMOXUMHYE-
ckux mporeccoB. (YK-2; VK-8; TTK-2)
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34.  Xapakrep B3auMOOTHOIIEHHI Mexay opranusmamu. (YK-2; YK-8; T1K-2)

35.  Hcnonp3oBaHne MUKpOOPraHU3MOB B HapoaHoM xo3siictee. (YK-2; YK-8; I1K-2)

36.  Pasnoxenue 0€3a30TUCTBIX COCIMHEHUN MHUKPOOpPraHU3MaMH (KJIETYATKH, JIUT-
HuHa, neKTHHOBBIX BemiecTs). (YK-2; VK-8; T1K-2)

37.  Pasmuoxenue npokapuot. (YK-2; YK-8; T1K-2)

38. Bpennbie MEKPOOPraHU3MBbI M UX IPOHUKHOBEHHE B 1pon3BoacTBo. (YK-2; VK-8;
[1K-2)

39.  ITurarenbubie cpeasl U ux Kinaccuduramnms. (YK-2; YK-8; I[1K-2)

40.  bpokeHue Kak Croco0 MOIy4eHHUs] YHEPTUU B aHAIPOOHBIX YCIOBHAX. AHaIPOO-
Hoe apixanue (YK-2; VK-8; I1K-2)

41. HenosnHoe okuclieHHE YIIIEBOJIOB, MPAaKTHYECKOE UCMoib3oBaHue mnporecca(YK-
2; VK-8; TIK-2)

42.  AuneroOyruinoBoe OposkeHHs (BO30yauTenu, XuUMH3M, ucnonb3oBanue).(YK-2;
VK-8; TIK-2)

43. Cucremarnka Mukpoopranu3moB. [Ipusnaku, B ocHoBe cucremarnku.(YK-2; YK-
8; TIK-2)

44,  MacnsHokucioe OpokeHue (Bo30yauTeln, XumMu3M, ucnoib3obanue).(YK-2; VK-
8; TIK-2)

45. buonoruyeckne B3aMMOOTHOIICHUSI MHUKPOOOB M Jpyrux opraHu3mos.(YK-2;
VK-8; TIK-2)

46.  CoBpeMEHHBIC TEXHOJOTHH MPUTOTOBJICHUSI OPTraHUIECKUX yI0OpEHUH, KOPMOB U
nepepabotku c\x npoaykiuu (YK-2; VK-8; I1K-2)

47. bakrepuanabHOE OKHCIIEHUE STHIIOBOTO ciUpTa B yKeycHyto kuciory.(YK-2; YK-
8; TIK-2)

48.  BnusHuHe cnoco0OB KOHCEPBUPOBAHMS HA KAadyeCTBO, MHIIEBYIO IEHHOCTh U CO-
xpaHenue mwioaooBorHoi npoaykiuu. (YK-2; VK-8; I1K-2)

49.  IlyTu m MCTOYHUKH MHOUIIUPOBAHUS TPOIYKIIMA PACTEHHUEBOJICTBA M JKUBOTHO-
BojicTBa. KonnuectBenHnslit coctaB mukpoopranu3mos. (YK-2; VK-8; T1K-2)

50. MHUKpPOOpPraHU3Mbl, UCIOJb3yeMble B BHHOJIENbYECKOM mpousBoactee. (YK-2;
VK-8; T1K-2)

6.311IkaJjia OlleHOYHBIX CPeICTB

OrneHka 3HaHUH, O1eHOUHBIE CpEJICTBA
N Kputepuu oneHuBaHus
YMEHHA, HAaBBIKOB (xoJ1.0a11TOB)
- TITyOOKOE M CHCTEMAaTHYeCKOE 3HAHKE BCEro Mpo-
rPaMMHOTO MaTepHaja U HOBAalUi JIEKIIHOHHOTO
Kypca 110 CPaBHEHHIO ¢ y4eOHOH JTUTEpaTypoi;
- OTYETIIMBOE U CBOOOAHOE BJIaJICHHE KOHLENTYalb-
N A a Herrry TecToBbIe 3ananus (36-
. HO-TIOHSITHAHBIM arapaToM, HAyYHBIM S36IKOM U
TIpoaBHHY TEIi TEPMHUHOJIOTHEN B 00JIACTH MUKPOOHOJIOTHH; 40 6aos)
(75 -100 Ganos) p : p ’ Pedepar (8-10 Gaos)
- 3HaHHE OCHOBHOM JTUTEPATYphl U 3HAKOMCTBO C JI0-
(OTIIHOY IIOJIHUTEJILHO PEKOMEHIOBAHHOM JIMTEPATYPO; IKIAMCHAIMOHHEIE BO-
P PaTyPOrs = npocsl (31-50 6amnos)
YMEHUE BBITIOJHSATH [TPEyCMOTPEHHBIE MPOTPAMMOA
3aJaHHUs;
- JJOTUYECKH KOPPEKTHOE U yOeAUTEIbHOE H3JI0Ke-
HUE OTBETA.
- 3HaHHE y3JIOBBIX MP00JIeM MHUKPOOHOIOTHH H OC-
HOBHOTO COJIep KaHusl JIEKIIMOHHOTO Kypca; TecroBble 3aganus (24-
Bbazossrit (50 -74 - YMEHUE NI0JIb30BaThCSl KOHLENTYaJIbHO- 35)
Oamma) — MOHSATUWHBIM arlapaToM B MPOIECCE aHAIN3a OC- Pedepar (5- 9 6annos)
«XOPOIIO» HOBHBIX MPOOJIEM MIPOrPaMMB; DK3aMeHalNOHHBIE BO-
- 3HaHHE BKHEHIINX Pa0bOT U3 CIHCKa PEKOMEHI0- npocsr (21-30)
BaHHOM JINTEPATYPHI;
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- YMEHHUE BBINOJHATH MPEAYCMOTPEHHBIE POrpaM-
MO 3aJIaHuS;

- B IIEJIOM JIOTHYECKH KOPPEKTHOE, HO HE BCETIa TOU-
HOE ¥ apTYMEHTUPOBAHHOE M3JI0KEHUE OTBETA.

- (pparmeHTapHEIE, TOBEPXHOCTHBIE 3HAHMS BaYKHEH-
[IMX Pa3/IeioB MPOrPaMMBbI i COAEPIKaHUS JIEKIHOH-
HOTO Kypca MHUKPOOHOJIOTHY;

- 3@ HEHHS C MCTIOJIb30BaHUEM HAYYHO-
ThyA Y Tecrosble 3aganus (15-

IToporossiii MOHSATHITHOTO amiapara i TePMUHOJIOTHH y4eOHOU 24 Gana)
(35 - 49 6amnoB) — JHUCIUATUIMHBL
N Pedepar (5 6amnos)
«YIOBJIETBOPH- - HETOJIHOE 3HAKOMCTBO C PCKOMEH/IOBAaHHOM JIUTe-
o DK3aMeHAaMOHHBIE BO-
TEIBLHOY» paTypoii;

npocsr (15-20)
- YaCTHYHbIE 3aTPYIHEHUSI C BBITIOJHCHHEM TIPE/Ty-

CMOTPCHHBIX nporpaMMoﬁ SaﬂaHHﬁ;
- CTPEMIJICHUC JIOTUYCCKU OIPECACIICHHO U ITOCJICI0BA~
TCJIBbHO M3JIOKUTH OTBCT.

TecroBwie 3amanus (Me-

Hwuzkwmit (momoporo- Hee 15 GaoB)

BBIN) (KOMIIETEHIMA | - HE3HAHUE, JTUOO OTPHIBOYHOE IIPEICTABICHUE 00
)( " ’ p pen Pedepar (0-4 6amna)
He chopMHUpoBaHa) | Y4eOHO-IIPOrPaMMHOM MaTepuae;
MeHee 35 0ayuioB - HEYMEHUE BBITIOIHATH IPEXYCMOTPEHHEBIE IIPO-
(«He TIOBJICTBO 14) r an};Moﬁ 3aaHus pEENEIP b OK3aMCHAIMOHHBIC  BO-
y P P ‘ npocel (MeHee 15 Oan-
TEJILHOY

JIOB)

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MAaTEpUaIoB), HE00-
XOJIUMBIX JJI OLICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIM) OMbBITA AESATEIbHOCTH, XapaKTepU3y-
IolUe ATanbl (HOPMHUPOBAHMS KOMIETEHIIMNA B MPOIECCE OCBOSHUS TUCIMILTUHBI (MOAYIS) TO-
JIpOOHO MpeICTaBIeHbI B TOKyMeHTe «DOH/ OLEHOYHBIX CPEJACTB AUCHUIUIMHBI (MOIYIIS)».

7 YueOHO-MeTOaAMUYECKOe U HH()OPMAIMOHHOE OOecTiedeHre TUCIMILTHHbI
(MoayJin)

7.1 YueOnas auteparypa:

1. Emues, B. T.MukpoOuosnorus: yueOHUK Ui akaaemuueckoroOakanaspuara / B. T.
Emnes, E. H. Mumryctun. — 8-e usn., ucnp. u gon. — M.: U3natensctBo FOpaiit, 2017. — 445
c. https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591

2. TuroBa JI.B.,, YMK]] no «Muxpobuosnorus» s 00y4arolMxcs MO HAaIMpaBICHUIO
noarotoBku 35.03.07 Texuomorusi mpou3BOACTBA U MEPEPAOOTKH CEIIbCKOXO3SIMCTBEHHON TPO-
OyKIuu. — Muaypusck, 2026.

3. AcconoB, H.®. Mukpobuonorus: YueOHUK i Bbichl. ydeO.3aBenenuit / H.D.
AcoHOB. - 4-¢ u31., nepepad. u gon. - M. Komnoc, 2002.

4. Emues B. T.Cenbckoxo3siicTBEHHAsE MUKpOOHOJOTHS: TIpakT. mocodue / B. T. Emies,
E. H. Mumyctun. — M.: M3aarensctBo FOpaiit, 2017. — 205 c¢. — (IIpodeccuonanpuas mpak-
tuka).https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2ACIEFICA4EGS

7.2 Metoau4yeckne yKa3aHus 10 OCBOEHHUIO U CIIUIJINHBI

1. Turosa JI.B. MukpockoI u ero mpuMeHeHHUe )11 pacCMaTpuBanusi MUKpoOoB. [Ipuro-
TOBJIEHHE (PUKCUPOBAHHBIX MTPENAPATOB MUKPOOPTaHU3MOB- MuuypuHck, 2026.

2. Turosa JI.B. 3HakomMcTBO ¢ hopMaMu MUKPOOPraHU3MOB: - Muuypunck, 2026.

3. Turosa JI.B. [IpuroroBienue nNuTaTeabHBIX CPEJ JUIsl BHIPAIIMBAHUS MHUKPOOPTaHU3-
MOB- Muuypunck, 2026.
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https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2AC9EF9C4E65

4. Turosa JI.B. Metonb! crepunuzanuu. [1oAroToBKa Mocyibl U MUTATEIBHBIX CPEA IS
crepwim3anuu. - Muaypusck, 2026.

5. Turosa JI.B. Yuer MUKpoOpraHu3MOB B 1MO4Be U Bo3ayxe. OmnpeseneHne MUKpOOHOTO
YyCIIa MOYBhI M BO3yxa. - MuuypuHck, 2026.

6. Turosa JI.B. Unentudukanus MukpoOoB. Beinenenre 6akTepuii B YUCTYIO KYIbTYPY.
- Muuypunck, 2026.

7. Turosa JI.B. Okpacka Mukpo6oB 1o I'pamy. [IpoBepka 4ucTOTHI KyJIbTyphl. - Muuy-
punck, 2026.

8. Turosa JI.B. bpoxenne mosoka u kaptodens. - Muaypunck, 2026.

9. Turosa JI.B. PazyioxeHue KIeT4aTKy U IEKTUHOBBIX BEMIECTB. - MuuypuHck, 2026.

7.3 Uudopmannonnbie M nu(poBbie TEXHOJIOTHHU (IPOrpaMMHoOe odecreye-
HHe, COBPpeMeHHbIe MpodeccHoOHATbHBIE 0a3bI JAHHBIX M HHPOPMALIMOHHbIE
CIPABOYHBIE CUCTEMBbI)

YueOHasi TUCHUIUIMHA (MOAYJNb) MpPeayCMaTpUBaeT OCBOGHHUE MH(DOPMAILMOHHBIX U IH}-
POBBIX TeXHOJIOTUH. Peanu3aus mupoBbIX TEXHOIOTHNA B 00pa30BaTEILHOM MIPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaXXHEHMIIMX Liejeld oOpa3oBaHMs, JAOLIEH BO3MOXHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00y4arOMUXCsl KaK OyAyIIUX BHICOKOKBATH(DHUIIMPOBAHHBIX CIEIHA-
JIMCTOB.

[lndpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PAa3BUTHE HABBHIKOB 3(h(PEKTHBHOTO pemeHus
3a71a4u Mpo(hecCHOHAIIBHOTO, COL[MAILHOIO, TMYHOCTHOI'O XapaKTepa C UCIOIb30BAHUEM Pa3JIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TEeXHOJNOTHH. OcBoeHHEe IU(PPOBBIX TEXHOJOTUH B pamKax
JAHHOM JMCUUIUIMHBI (MOAYJS) OPUEHTHPOBAHO HAa CIOCOOHOCTH OE€30MacHO M HaJIeKalIUM
00pa3oM MmoJy4aTh JIOCTYII, YIIPABIATh, MHTETPUPOBATh, 0OMEHNBATHCS, OIICHUBATH U CO3/1aBaTh
UH(POPMALIHIO € TTIOMOIIBIO IIM(PPOBBIX YCTPOUCTB U CETEBBIX TeXHOJOrU. DopMuUpoBaHue U )-
POBOI KOMIIETEHTHOCTH IMpeamnojaraer paboTy ¢ JaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMH IS
KOMMYHHKAIUH.

7.3.1 DJ1eKTPOHHO-0MOINOTEYHbIEe CHCTEMBI M 0a3bI JaAHHBIX

1. OO0 «3BbC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOka3zaHHE YCIYr OT
01.09.2025 Ne 6/u (CeteBas a51eKTpOHHast OMOIHOTEKA).

2. ba3a maHHbIX 271eKTpoHHBIX MHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCIeyeHNI0 JJOCTyIa K 3JIeKTPOHHbIM HH(popMannoHHbIM pecypcam @I'BHY ITHCXb ye-
pe3 repmunan ynanennoro gocryna (TY ] ®I'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHoe H3naTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/a-
ternsctBo FOPAWT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMONMMoTeuHast cucrema «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0e3BO3ME3/IHOE UCTO0Ib30BaHue pousBeneHuii ot 26.03.2020 Ne 14/20/25).

° 5. baza nanneix HOb «HarnmonanbHast a5ekTpoHHast OMOIMOTEKaY
(https://rusneb.ru/) (morosop o moxakmodennu Kk HOB u mpemoctaBieHnu 10cTyna K 00beKTaM
H3B ot 02.09.2024 Ne 101/H2b/4712-1).

6. JIoroBOp 0 COTPYAHUYECTBE MO OKA3aHUIO OMOINOTEYHO-UH(POPMAITMOHHBIX U COIHO-
KYJBTYPHBIX YCIYT IOJIb30BaTENIIM YHUBEPCUTETA U3 YHUCIA MHBAIUIOB 10 3PEHHUIO, CI1a0OBU-
JSIIAX, HHBAIUIOB JPYTUX KaTErOpUid C OrpaHMYSHHBIM JTOCTYIIOM K MH(OpMAIiu, JIHIl, UMe-
IOIUX TPYAHOCTU ¢ uTeHueM muiockoneuatHoro Tekcta TOI'BYK «TamboBckas obnacTHas yHU-
BepcaiibHas HayyHas 6ubnauoreka uMm. A.C. Ilymxkunay @unnan «CnenuanbHas 6ubauoTeka s
ciensix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o corpynHuvecTBe oT
10.10.2024 Ne 0001).

7.3.2. UndopManmoHHbIe CIPABOYHBIE CHCTEMBbI
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https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

ru 1o compoBoxaeHuio oT 11.02.2026 Ne 194-01/2026).

Hus - https://elibrary.ru/

1. CnpaBounas npaBoBas cucrema Koncynbrantllintoc (4oroBop mocTaBKHU, aanTalud 1
COMpOBOXACHUS IK3eMIUIIpoB cucteM KorcynbranT [Tmtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHbIN nepuoanueckuid cnpaBouHuk «Cucrtema 'TAPAHT» (noroBop Ha yciy-

7.3.3. CoBpeMeHHbIe po(deccuoHATIbHBbIE 0a3bl JaAHHBIX
1. baza maHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH()OPMAIIMOHHO-00pa30BaTEILHOM MPO-
rpammbl «Pocmeron» (orosop ot 06.11.2025 Ne 505/2025)
2. baza nannbix Hayunoii anekrponnoit 6udmmoreku eLIBRARY.RU — poccuiickuii nH-
(bopMaMOHHO-aHATUTUYECKUH TIOPTal B 001aCTH HAyKH, TEXHOJOTHH, MEIUIIMHBI 1 00pa3oBa-

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTele naHHble DenepanbHON  CILyKObI

https://rosstat.qgov.ru/opendata

coocteennoctu http://wwwl.fips.ru/wps/portal/IPS Ru.

FOCYyIapCTBEHHOW CTATHUCTUKH -

5. IIpodeccuonanpvHas 6a3a nanubix. Karanor TOCTog http://gostbase.ru/.
6. [Ipodeccuonanphas 6a3a nanueix. ®I'BY denepanbHblii HHCTUTYT TPOMBILIUICHHON

7. IlpodeccnonanbHas 6a3a JaHHBIX. DIEKTPOHHBIN (OH]] IPABOBON U HOPMATHBHO-
TEeXHUUYECKOH qokymeHTauuu http://docs.cntd.rul/.

7.3.4. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Cceinka Ha EnunbIit PexBu3uTel nox-
1O (mpaBoo6ia- | (JIMIIEH3UMOHHOE, | PEecTp POCCHUCKUX TBEPIKIAIOIIETO J0-
JIaTenb) cBO0OOJIHO pac- | mporpamm it O9BM | kymeHTa (TIpu Halu-
npoctpansemoe) | u B/l (mpu HamIuMM) YUH)
1 MicrosoftWindows, MicrosoftCorpor | Jlunensnonnoe - JIunensus
OfficeProfessional ation ot 04.06.2015 Ne
65291651 cpok nent-
CTBHsL: GECCPOUHO
2 | AwnruBupycuoe po- | AO «JlaGoparo- | Jlunensnonnoe | https://reestr.digital.g | Cy6auen3unoHHbIi
rpammHoOe obecrniede- | pus Kacrmepcko- ov.ru/reestr/366574/? noroeop ¢ 000
HHE ro» sphrase_id=415165 «Codrekc» oT
KasperskyEndpointSe (Poccus) 17.12.2025 Ne 6/H,
curity 11 6u3Heca CPOK AEHUCTBHSL: C
18.12.2025 mo
17.12.2026
3 | MoiiO¢uc Crangapr- | OOO «Hosble Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JiauHbIE TEX- ov.ru/reestr/301631/? «PyGHUKOHY
OducHbIil makeT Hostorun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboThI C OKY- cust) 03641000008190000
MEHTaMH H MMOYTON 12
(myoffice.ru) CpPOK JieiicTBHs: Oec-
CPOYHO
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0

«P7-Oduc»
(meckromHas Bepcus)

ov.ru/reestr/306668/?
sphrase_id=4435041

«Codreke»
0124.10.2023 Ne
03641000008230000
07
CPOK JIeHCTBUS: Oec-
CPOYHO
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https://rosstat.gov.ru/opendata
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

5 OrneparioHHas Cu- 00O "basansT | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
crema «Anbt O6paso- | cBoGOIHOE MPO- ov.ru/reestr/303262/? «Codrere»
BaHHE rpamMmHOE 06ec- sphrase_id=4435015 0124.10.2023 Neo
neueHue" 03641000008230000
07
CPOK JeHcTBHA: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g | JluuensuoHHsli 10-
Ma Juisi oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? roBop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUILIaruaT» OT
BaHUH B yUCOHBIX U 16.05.2025 Ne 10567,
Hay49HBIX paboTax CPOK IEHCTBUSL: C
«AnTtnmiaruat BY3» 16.06.2025 mo
(https://docs.antiplagia 15.06.2026
us.ru)
7 AcrobatReader AdobeSystems | Cso6ojHo pac- - -
- IPOCMOTP TOKyMEH- MPOCTpaHsIEMOe
toB PDF, DjVU
8 FoxitReader FoxitCorporation | CBoboHO pac- - -

- IPOCMOTP TOKyMEH-
toB PDF, DjVU

MIpOCTPAHACMOC

7.3.5. Pecypcbl HHGOPMAITHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanuii mo undposoit Tpanchopmarnuu https://cdto.wiki/
2. Pexwum noctyna:.garant.ru - cnpaBouHo-npaBoBas cuctema «[’APAHT»
3. Pexum mocryma: www.consultant.ru - cripaBo4HO-TIpaBoBasi cuctema «KoHCynbTaHT

ITmrocy

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

LMS-mnatdopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online

Oo6naunsie cepBuchl: Suaexc.Iuck, Oomako Mail.ru

Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz

Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru

. CepBuc coBMecTHOW pabOThl Haa TMpoekTamu s Hebonpmmx rpymnm  Trello
http://www.trello.com

NoookrwbdPE

7.3.7 ugpoBbie TEXHOJIOTHH, MPUMEHsIEMbIe MPU U3YYEeHUH TUCHUIINHBI

Ne | [udposbie TexHOIOTHA Bussr yueOHO# paboThL, BeIMONHSAE- | DPopMHUpyeMbIe NAK
MBIE C IPUMEHEHUEM TUPPOBOI KOMIIETEHIINN
TEXHOJIOTHH
1. | OGnayHbIe TEXHOJIOTUH Jlexuuu YK-2 NA-1yk.o
CamocTosiTenpHas paboTta
2. | Bonpmme na"nusie Jlexun YK-2 N-1yx
CamocrosTenpHast paboTta
3. | Texunonoruu GecnpoBon- | Jlekiuu YK-2 NA-1yk.o
HOH CBSI3H CamocrosTenpHas paboTa
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

8 MarepuajibHO-TeXHHYECKOE O0ecriedeHue TUCIIMILTMHBI

JlaGopaTopHble pabOTHI M JEKIMH MPOBOIATCS B YUEOHBIX ayaUTOpUsX Kadeapsl OHo-
TEXHOJIOTHH, CEIEeKIIMA U CEMEHOBOICTBA CEIbCKOXO3IUCTBCHHBIX KynbTyp: 2/32, 9/27, 9/29,
OCHAIIIEHHBIX ~ MYJbTUMEAWMHON ammapaTypoil (3JIEKTpOHHAs JO0CKa, HOYTOYK, MPOEKTOp,
9KpaH), MUKPOCKOIIaMH, TaOJIUIIaMH.

OcHoOBHBIC 3aHATUS TIO JUCHUILIMHE MPOBOJATCS B Jaboparopuu, oOOpyIOBaHUE H
odopmIIeHHE KOTOPOH COOTBETCTBYET HAIlPaBICHHOCTH Kypca. |yl mpoBeneHus 3aHATHI y4eo-
HBIE CTOJIBI 00OPYIOBaHBI MOJBOIKON 3ICKTPOIHEprur, raza. O0yJaromuecss MOT'yT HUCIOJIb30-
BaThb MHKPOCKOTIBI U MaTepHaibl, HEOOXOAUMBIC JUIsl TIOJITOTOBKH MPENapaToB, HHANBUIYATEHO
CO CBOETO paboyero mMecra.

s mpoBeneHus 3aHITHI MCIOJIB3YIOTCS: ABTOKJIaBHAs KOMHAaTa, TOPU3OHTAIBHBIA H
BEePTHKAIBHBIN aBTOKJIABHI, Me4b [lacTtepa, TepMocTaT, XOJOAWIBHUK, BECHI, BOJSHBIC OaHW,
MUKpPOOUOJIOTUYECKUE TIETIIN, XUMUYECKas TIOCY/1a, PEaKTHBBIL.

Cmenovl:
OTanbl OHOJIOTHYECKON DBOJIIOLUH.
OCHOBOMOJIOKHUKH MHUKPOOHOJIOTHH.
DOopMBI KJIETOK TPOKAPHOT.
CxeMaTrnueckoe KOMOMHUPOBAHHOE M300payKEHNE TPOKAPHUOTHOMN KIIETKH.
B3auMocBsa3b kaTabom3Ma 1 aHaboIu3Ma.
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Pabouas mporpamma JTucHMILIMHBL «MHKpOOHUOJIOTHSY) COCTaBI€HA B COOTBETCTBUH C TpeOoBa-
Husimu GI'OC BOmno nampasienuto noarotoBku 35.03.07 TexHosiorus npou3BoOJICTBa U Mepepa-
OOTKHU CEeNbCKOXO03SMCTBEHHON MPOAYKIIUI» MPOQHIIb(HapaBieHHOCTh) TeXHoIorus: mpou3BoI-
CTBa M mepepadOTKH MPOIYKIHMHKUBOTHOBOACTBA(YpOBEeHb OakajaBpuaTa), yTBEP)KIAEHHOTO
npukazoM MunucrepcTsa oopazoBanus U Hayku Poccuiickoit @eneparnuu Ne 669 ot 17.07.2017

ABTOp: HoueHTKadenpsl CaloBOJACTBA, OMOTEXHOJIOTHMH M CEJICKIMU CEIbCKOXO3SHCTBEHHBIX
KYJIBTYD, K. C-X. H. TutoBa JI.B.

Peniensent: noueHt kadenpsl Ononorun u Xumud, K.xuM.H. Ky3nenosa P.B.

IIporpamMma miepepaboTana U AOIIOJTHEHA B COOTBETCTBHH ¢ TpeboBarmsimu ®I'OC BO.

[Iporpamma paccmoTtpeHa Ha 3acenanuu kadeapsl mpoToko Ne 9 ot «18y» anpens 2022 T.
[TporpaMma paccMOTpeHa Ha 3aceJaHuM y4eOHO-MeToauuecKkoi komuccuu IlinogooBoiHoro un-
ctutyra uM. M.B. Muuypuna Muuypunckoro I'AY nporokos Ne 8 ot «18» anpens 2022r.
[IporpamMa yTBepKIeHa pemieHHeM YueOHO-METOJUYECKOT0 COBETa YHHUBEPCUTETa MPOTOKOI
No 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa u 10MoiIHEHa B cooTBeTcTBUU ¢ TpeboBanusimMu OI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acedaHMM Kadenpbl CaloBOJCTBA, OMOTEXHOJIOTUU CENEKLIUU
CEIbCKOXO035MCTBEHHBIX KYJIbTYp, MpoToKoa Ne 11 ot 13 utonsa 2023r

[IporpamMa paccMOTpeHa Ha 3acelaHUH y4eOHO-METOAMYECKOW KOMHCCHMHMHCTHTYTa (PyHIa-
MEHTaJbHBIX U MPUKIAAHBIX arpooroTexHosoruii umenu M.B. Mudypuna, nporokon Ne 11 ot
19 urons 2023r.

[Tporpamma yTBepkaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
Ne 10 ot 22urons 2023 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu OI'OC BO.
[TporpamMa paccMOTpeHa Ha 3acefaHuu Kadeapbl CaloBOJACTBA, OMOTEXHOJIOTMU CEJEKIIHUU
CEJIbCKOXO3SMCTBEHHBIX KYIbTYp, IpoToKos Ne 11 ot 03 mas 2024r

[TporpamMma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJMYECKON KOMHUCCHUU MHCTUTYTa (yHIa-
MEHTaJbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna, npotokosn Ne 10 ot 20
Mmas 2024r.

[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 09 ot 23 mas 2024 r.

[Iporpamma nepepaboTaHa U A0MOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu OI'OC BO.
[IporpamMa paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJ0BOJCTBA, OMOTEXHOJOIMU CEIEKIIMU
CEIBbCKOXO35MCTBEHHBIX KYJIbTYp, MpoTokos Ne 10 ot 08 anpens 20251

[Tporpamma paccMoTpeHa Ha 3aceJaHUM y4yeOHO-METOIMUYECKOW KOMMCCHUU WHCTUTyTa (pyHAa-
MEHTAJIbHBIX M MPHUKIAIHBIX arpodouorexHonoruii um. U.B. Muuypuna, nporokon Ne 8 ot 21
anpens 2025.

[Tporpamma yTBepkaeHa PerenneM YueOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA, TPOTOKOI
Ne 8 ot 23 anpens 2025 1.

[Iporpamma nepepaboTaHa U JIOTOHEHA B COOTBeTCTBHH ¢ TpeboBanusiMu OI'OC BO.
[IporpamMa paccMoTpeHa Ha 3aceaHuu Kadeapbl CaJoBOJCTBA, OMOTEXHOJOTMU CEJIEKIMU
CENBbCKOXO35MCTBEHHBIX KYJIbTYp, MPoToKoJ Ne 10 ot 10 anpens 20261

[Tporpamma paccMoTpeHa Ha 3aceJaHUM y4yeOHO-METOIMUYECKOW KOMMCCHUU WHCTUTyTa (pyHAa-
MEHTAJBHBIX U MPUKIAIHBIX arpoouorexHonoruii um. N.B. Muuypuna, nporokon Ne 8 ot 20
anpens 2026.

19



[Tporpamma yTBepkieHa Pemennem Y4eOHO-METOIUYECKOTO COBETa YHUBEPCUTETA, MPOTOKOI
No 7 ot 22 anpens 2026 T.

OpuruHan T0KyMeHTa XpaHUTCsS Ha Kadeape MpoayKTOB MUTaHMsI, TOBAPOBEAEHUS U TEXHOJIO-
UM TIepepabOTKU MPOAYKIIUH )KUBOTHOBOCTBA
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