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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
¥ OMOXMMHMHM MUKPOOHOMN KJETKHU. V3ydueHne 3aKOHOB IKU3HEIESATEIbHOCTH MUKPOOPTaHU3MOB,
oOMeHa BEIIECTB, POCTa U PA3BUTHS U B WCIOJB30BAHUU IMMOTYYCHHBIX 3HAHUU JUIS PELICHUS
MPAKTUYECKUX BOMPOCOB, CBA3AHHBIX C CEIIbCKOXO03SHCTBEHHBIM TPOU3BOJICTBOM.

3agaun:

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

1. W3y4uTh TOCTHKEHUS MEKPOOUOIOTUIECKON MTPOMBIIIIICHHOCTH.

2. HayuuThcs nmpaBuiibHOMY 0OOCHOBAHUIO BOIIPOCOB IMOYBEHHON OMOJIOTHH, IKOJIO-
UM 1 PUTONATOTCHHONH MUKPODIOPHI.

3. ['myOoK0 MOHMMATH POJIb MUKPOOUOJIOTUU B KOMIUIEKCHON pa3paboTke Mep Io-
Jy4EHUS ¥ COXPAHEHHS YPOXKasi, B PEIICHUH MTPOOJIEMBI 3aIIUTHI OKPYKAIOMIEH CpeIbl.

4. I1
03HATh CYIIHOCTH MPOIIECCOB, 00ECIICUYNBAIONINX HEMPEPBIBHBINA KPYTOBOPOT BEIECTB B MPUPO-

€.

S. [TproOpectu 3HaHMS O MCIOJIb30BAHUIO MUKPOOHOIO CHHTE3a B HApOIHOM XO-
341CTBE, 03HAKOMUTHCS C JOCTHIKEHUSIMU I'€HHOM MH)KEHEPUH U CeJIEKIIMU MUKPOOOB.
6. OBnagerp MPUHOUIAMH MHKPOOHMOJIOTHYECKOTO HCCIIEJOBAaHUS KOPMOB, 3€pHA,

IUIOIOB U OBOIIIEH.
2 MecTo TUCHHUILINHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

JlaHHas AUCHUIUIMHA COTJIACHO Y4eOHOMY IUIaHy 10 JaHHOMY HalpaBJIeHUIO [TOJITOTOBKH
OTHOCHUTCS K 00s13arenbHON yactu broka «/lucuunnuns! (Moxynu)», 51.0.11.

JucuumuimHa «MHUKpOOHOIOTHS» B3aUMOCBSI3aHa C OCHOBHBIMHU MOHSATHSAMHU JHUCIH-
wivH: «Heoprannueckas xumus», «9konorus», «PacrenuneBoactso». Kypc «MukpoOuonorus»
ABJIIETCS. OCHOBOIIOJIATAIOIIUM JJI U3YYEHUs CIENYIOIINX AUCHUIIINH: «[ €HeTHKa pacTeHUi U
JKUBOTHBIX», «®Pu3mnosoruss pacreHuil», <«IIpon3BOACTBO MNPOAYKIMH KMBOTHOBOJCTBAY,
«Mopdomnorus 1 pU3NOJIOTUS CETbCKOXO03SICTBEHHBIX KHUBOTHBIX».

3 [lnanupyemMble pe3y/ibTaThbl 00y4eHHs N0 JUCHUILIHHE, COOTHECEHHbIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUSA 00pa30BaTeJIbHOM MPOrPaAMMBbI

B pesynbraTte n3yueHust AMCUUILUIMHBI O0YYaIOLIUIICS JOIKEH OCBOUTH TPY10BbIE (PyHK-
IUH:

[IpoBenenre Hay4HO-HMCCIEIOBATENBCKUX Pa3pabOTOK MO OTAEIbHBIM pasfesiaM TeMbl
(40.011 CrienanucT Mo Hay4HO-HUCCIIEIOBATEIbCKAM U OMBITHO-KOHCTPYKTOPCKUM pa3paboTKam
(A /5)

TPYZIOBBIE IEUCTBUSA:

Ocy1iecTBieHNE BBIOJIHEHHUS SKCIIEPUMEHTOB U 0(OPMIIEHUS PE3YJIbTaTOB HCCIIE0Ba-
HUI 1 pa3paboTok (A / 02.5)

[Ipouecc u3yyeHus: TUCHUIUIMHBI HAMlpaBieH Ha (GOpMHUpOBaHUE CIENYIOIINX KOMIIETEH-
1003178

VYK-2. CnocobeH onpenensiTs Kpyr 3aa4 B paMKax MMOCTaBJICHHOW 1IETH W BBIOUPATH ONTH-
MaJIbHbIE CIIOCOOBI UX PEIICHHUs, UCXO U3 ACHCTBYIOLIMX MTPABOBBIX HOPM, UMEIOILIUXCS PECYPCOB
Y OTPaHUYECHUIA.

VYK-8. Crioco0eH co3iaBath M MOIEPKUBATH B TOBCEAHEBHOM KH3HU U B PO(ECCHOHAITb-
HOU JIeSITeTbHOCTU O€30IacHbIE YCIOBUS KU3HEIEATEILHOCTH [T COXPAHEHHs IPUPOTHOMN Cpebl,

2



o0ecIieueHns: yCTOHYMBOTO Pa3BUTHA OOIIECTBA, B TOM YHMCIIE TIPH YIPO3€ U BO3HUKHOBEHHHU YpE3-
BbIYAIHBIX CUTYyalluil 1 BOGHHBIX KOH(IUKTOB
[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,
HOBaHHE 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 Bcernma 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
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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.

- TEXHOJIOTHUIO TPOIECCOB (OpOKEHHMsSI, OKHCICHUS, PA3IOKEHHsI) YCIOBUS MPOTEKAHUS

IPOIIECCOB.

- TEXHUKY 0€30MacHOCTH paboThl B 1a0OpaTOPHUH MUKPOOHOJIOTUH;
- KaK pemarh CTaHIapTHBIC 337a4l MPO(EeCCHOHAILHOW AEATEIbHOCTH Ha OCHOBE WH-

dopmanoHHON M OuONIMOrpagUuUecKo  KyIbTYpHI

C THNPUMCHCHHUEM I/IH(I)OpMaL[I/IOHHO-

KOMMYHHUKAITMOHHBIX TEXHOJOTHH M C y4€TOM OCHOBHBIX TpeOoBaHWU WH(MOpPMAIMOHHOW 0e3-

OIIaCHOCTH

ymembw:

- OPpraHu30BaTh U BCCTH HAYYHO-UCCIICAOBATCIBLCKYIO U IMMPAKTHUYCCKYIO ACATCIBHOCTH B

mabopaToOpu MUKPOOHOJIOTHH;

- OCBAaMBaTh U MPUMEHSATH B pab0Te METOAUKH UCCIIEOBAHUSI MUKPOOPTaHU3MOB;

- TPaMOTHO KYJIbTHUBHUPOBATh MUKPOOBI B JIAOOPATOPHBIX YCIOBUSX U OOBACHATH OMOXU-
MHUYECKYIO HallPaBJICHHOCTb MPOLECCOB, OCYIIECTBISIEMbIX MUKPOOaMHU:

- BECTH HaOJIIOJICHUS U KCIIEPUMEHTAJIbHbIE UCCIIEI0BAaHUS B MOJIEBBIX U J1Ja0OPaTOPHBIX

YCIIOBHUSIX;




- paboTtark ¢ nUTEpaTypol U MH(POPMALMOHHBIMH CUCTEMaMH C IENbIO MOJyYeHHUs MH-

dbopmaryu;

- cobupartb, 00pabaThIBaTh, AaHATU3UPOBATH U MPEACTABIATH MOIYYECHHBIE YKCIIEPUMEH-

TaJIbHbBIC JaHHBIC,

- IPUMCHUTDH TCOPCTUYCCKUC 3HAHWA Ha ITPAKTUKC,

- HUCIIOJIb30BAaTh COBPEMCHHBIC TCXHOJIOITMHW B IIPUTOTOBJICHUHU OPraHUYCCKUX yz[o6pe-

HU#, KOPMOB U TIEPepa0bOTKU C\X MPOTYKIHH.
eénaoemsp:

-- HaBBIKaM# paboTHI B 1a00PaTOPHH MUKPOOHOJIOTHH;
- OCHOBHBIMH METOJaMHU MUKPOOHOJIOTHYECKUX HUCCIIECJOBAHHA.

3.1 MaTtpuiua cooTHeceHHsI TeM/pPa3aesi0B y4eOHOM TUCUMIITIMHBI (MOYJIs)
U popMHUPYyeMbIX B HUX KOMIIeTEeHIIH I

Komnerenunn
TeMmbl, pa3nesbl JUCUUTTAHB obmee
VYK-2 | VK-8 | [IK-2 | komugecTBO
KOMIIETEHIIUH

Beenenue. IIpenMer u uctopust pa3BuTus. 3ajadyd U OCHOB- | + + + 3
HbI€ HAaIIPaBJIEHNsI B MUKPOOHOJIOTHH.
Cucrematrka, MOpQosorusi, CTpoeHHe ¥ Pa3MHOXKEHHUE MUK- | + + + 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 JAPYruX HIEMEHTOB
Mukpodiopa T1o/10B ¥ oBoleH (3MUpUTHBIE MEKPOOpPTaHu3- | + + +
MBI TIOBEPXHOCTU JIUCTHEB, CEMSIH M 30HBI KOPHS PacTEHHM). 3
MukpoOuoaoruyeckie OCHOBbI BUHOIEIHSL.




4. CTpyKTYypa " coaepkaHue TUCHUILIUHBI (MOYJIs1)

OO0mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 4 3auéTHble enuHuIlbl, 144 akan. daca.

4.1. O0beM IMCUMILIMHBI U BUAbI Y4eOHOH padoThl (B Yacax u 3a4er-
HBIX eJMHUIIAX)

Bun zagarui Bcero akan. yacos
I[To ounoii popme | Ilo 3aounoM
obyuenust (1 ce- | popme oOyue-
MECTD) Hus (1 xypc)
OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
KonTakTHas paboTa 00y4aromuxcs ¢ nmpernojaBaTesieM 32 10
AyIUTOpHBIE 3aHATHS, B T.4. 32 10
JIEKITNH 16 2
J1ab0opaTOpHBIC PAOOTHI 16 6
CamocrositensHast paboTa, B T.4. 85 127
npopaboTka y4eOHOTO MarepHalia Mo AUCIUILTAHE 62 9
(KOHCTIEKTOB JIEKIUH, Y4eOHUKOB, MaTepUaIoB CETe-
BBIX PECYPCOB)
BBIIIOJTHEHUE KOHTPOJIbHON pabOThI - 22
MOATOTOBKA K C/Iaue MOJIYJIst 23 11
KonTtposnb 27 9
Bunx uToroBoro KOHTposIs JK3aMEH

4.2. Jlekuun

Ne | Pazgen qucummuuabl (Moayis), TeMbl iekimii 1 ux | O0beM B akaa. 4yacax | @opmupye-

cofiepkaHue OYHast BaodHas MBI€ KOMITe-
¢dopma (bopma TEHIUU
oOyueHus |0OydeHHst

1 | Beenenue. [Ipeamer u uctopus pa3BUTHs. 3a1a4 U 2 0,5 VK-2, VK-8,
OCHOBHBIE HaIIPaBJICHHUs B MUKPOOHOJIOTHH. I1K-2

2 | Cucrematnka, MOp(OJIOTHS, CTPOCHHE M Pa3MHOMKE- 4 0,5 YK-2, VK-8,
HUE MUKPOOPTaHU3MOB. IK-2

3 | I'enernka MUKpOOpraHN3MOB. B3anMoOTHOIIEHUS 2 0.5 VK-2, VK-8,
MHUKPOOPTIaHU3MOB MEX]ly CO00M U OKpyXkaromei MK-2
CpeIoH.

4 | Mertabonu3M MUKpoOpranu3MoB. CHHTE3 BEIlecTB 2 0.5 VK-2, VK-8,
MUKPOOHOM KJIETKOM. TK-2

5 | IlpeBpamienne MHUKPOOPraHU3MAaMH  COEAMHEHUH 4 - YK-2, VK-8,
yriepoja, azoTa, ¢ocdopa, cepsl, xene3a u Apyrux TK-2
JJIEMEHTOB,

6 | Mukpodopa nao70B U oBoeH (3MUGUTHBIE MUK- 2 - VK-2, VK-8,
POOPTaHU3MEI IOBEPXHOCTH JIUCTHEB, CEMSTH M 30HBI [K-2
KOpHS pacTeHui) MHKpOOHOJIOTHUECKUE OCHOBBI
BUHOJICITHSI.
Htoro 16 2 3




4.3. JlabopaTopHblie padoThI

Ne O06BeMm B akaj. yacax
®opmupye-
pa3 OuHas 3a04Has JlabopaTtopHoe
HammenoBanue 3aHATHS MBI€ KOMIIe-
ne- tdhopma ¢dopma 0o0opynoBaHue TeHImH
aa o0yyenus: | oOy4eHus
Haznauenue u QpyHKImo-
HHUPOBAaHKME MHKPOOHOIIO- MuUKpOCKOIIBI: MBH-3, VK-2. VK-8

2 | ru4ecKoi 1abopaTopuu. 2 0,5 mukpoOuoior. Ilerau. Pe- Hi( 5 '

MeToabl MUKpPOCKOITYe- AKTHUBBI.
CKOU IUArHOCTUKU
MuKpOCKOIbI, TEPMOCTAT,
CIIUPTOBKH, vaiiku Iletpu,
2 HUccnenosanus mopdoio- 5 05 MUKPOOHOJIOT. nem, | YK-2, YK-8,
THUH MUK B H KTHBOB  JUIA -
000 ' abo ea 0 [K-2
OKpAaIINBaHUS MHKPOOpPTa-
HU3MOB
Tepmocrar, aBTOKIJIAB, Cy-
[IpuroroBnenue nuTaTEIb- p . > &Y YK-2, YK-§,

2 2 1 OIMITBHBIA  mKkad), dYamku

HBIX Cpes. [K-2
[leTpu, numeTkn, KOJIOBI
MUuKpOCKOIBI, BECHI J1a00-
paTopHbIe, TEPMOCTAT, aB-

MeToIBI CTepUITH3AIIHH. TOKJIaB, CTUPTOBKH, Yalll-

5 IloxroroBka nmocyasl U Mu- 2 1 ku [leTpu, MEKpOOHOIIOT. YK-2, YK-§,
TaTeJIbHBIX CPEI JJI CTe- TNIETIIN, HA0Op PEaKTUBOB TIK-2
pHIIA3annn JUTSL OKPAITUBAHUS MHKPO-

OpPTraHU3MOB, MEPHBIC ITH-
JIUHJIPBI, TTMITETKU
TEPMOCTAT, CIIUPTOBKH,
yamku [letpu, MUKpoOHO-
[TocTaHoBKa OMBITOB IO JIOT. TIETIIN, HA0OP PEeaKTH- VK-2. VK-8

3 | yueTy MHUKpOOPTaHH3MOB B 2 1 BOB JIJIS1 OKpAIINBaHUS Hi( 5 '

MOYBE U BO3IyXE. MUKPOOPTaHU3MOB, MEp-
HbIe IWIMH/PEI, TATIETKH,
XVUMHYECKHE PEaKTHBEI
MuKpOCKOIBI, BECHI J1a00-
paTopHbIe, TEPMOCTAT,
OmnpeneneHnne MHKPOOHOTO CTIMPTOBKH, auky IleTpH,
P P MUKPOOHOJIOT. merinn, | YK-2, VK-8,

3 | umcia MOYBHI M BO3AyXa 2

Ha0Op pEeakTUBOB s T1IK-2
(aHanmu3 OMBITOB).

OKpAalINBaHUS MHKPOOPTa-

HU3MOB, MEpHbIE IIHJIHH-

JIPBI, TATIETKU

MHUKpPOCKOITBI, BECHI J1a00-

paTopHbIe, TEepMOCTAT,
VCHTHMKAIS  MHKPO CIIUPTOBKM, yaniku Ilerpu,

P o KOJIOBI, mukpoobuoror. | YK-2, VK-8,
3 0oB. Briiencenue OakTepuit 2 1
MeTId, Habop PpeakTHBOB [K-2
B UHCTYIO KYJIbTYPY.
JUIS. OKpAIIUBaHUS MHKPO-
OpPraHU3MOB, MEpHBIC LIHU-
JUHJIPHI, TTHITETKA
MHUKpPOCKOIIBI, TEPMOCTAT,
CUPTOBKH, yamku [letpu
Okxkpacka no I'pammy. IIpo- P ’ P, YK-2, YK-§,

3 2 1 MHUKPOOHOJIOT. MeTIIN,

BEpKa YUCTOTHI KYJIbTYPHI. IK-2
HAaboOp  PEaKkTHUBOB NS

OKPAaIINBaHUSI MHKPOOpPTa-




HHU3MOB

Bcero: 16 6
4.4. TlpakTHyecKue 3aHATHSA y4eOHBIM IUTAHOM HE MPETYCMOTPEHBI
4.5. CamocrosiTeJbHAas padoTa 00y4aromuxcst
OOmbeM B akaz. 4ac,
Paszpnen nuc- .
S Ne Buja camocrosiTeibHO# paGoThI ouHas 3a04Has
dbopma dhopma
o0y4yeHus | oOy4yeHus
[TpopaboTtka y4e0HOTO Marepuana o 10 14
1 | AucuumiumHe (KOHCHEKTOB JIEKIUH, Yy4eOHHMKOB,
Paszen 1 MaTepUAJIOB CETEBBIX PECYPCOB)
2 | BeimosHeHne KOHTPOJIBHOM PabOTHI - 4
[TpopaboTka yae0HOTO MaTepuana 1o 10 20
Pasnen 2 1 | gucuunnuHe (KOHCHEKTOB JEKIUH, Y4eOHHKOB,
MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BeinmonHeHne KOHTPOJIBLHON pabOTHI - 2
3 | IloaroroBka K craue MOIYJISI 5) 5)
[TpopaboTka yae0HOTO MaTepuana 1o 10 20
Pasnen 3 1 | gucuunnuHe (KOHCHEKTOB JEKIUH, Y4eOHUKOB,
MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BeinmonHeHue KOHTPOJIBLHON pabOTHI 10 2
[TpopaboTka yae0HOTO MaTepuana 1o 10 20
Pasen 4 1 | nmucuumiuuHe (KOHCHEKTOB JIEKIUH, y4eOHUKOB,
MaTEepPHAIIOB CETEBBIX PECYPCOB)
2 | BoinosnHeHue KOHTPOJIbHOW paboThI - 2
[TpopaboTka y4e0HOTO MaTepuaia 1o 10 10
Passen 5 1 | nmucuumiuHe (KOHCIEKTOB JIEKIUH, y4eOHUKOB,
MaTEepPHAIIOB CETEBBIX PECYPCOB)
2 | BoinosnHeHue KOHTPOJIbHOW paboThI - 2
[TpopaboTka yae0HOTO MaTepuana 1o 10 10
1 | nmucuumiuHe (KOHCIEKTOB JICKIUH, y4eOHUKOB,
Pa3nen 6 MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOM PabOTHI - 10
3 | IoaroroBka K clraue MOIYJs 10 6
Uroro: 85 127

Ilepeuenb MeTonMYecKOro odecneyeHus: s CAMOCTOAATEbLHOH PadoThl MO AMCIH-
IIMHe (MOIYJII0):
Turora JI.B., MeTonuueckue yka3aHus JJ1 BBITTOJTHEHUS! KOHTPOIBHOM paOOTHI MO JTHC-
mumuHe «MuKpoouosorus» Juist o0yJaromuxcs 1Mo HamnpasieHuto noarotoBku 35.03.07 Tex-
HOJIOTHSI TPOU3BOJICTBA U MEPepabOTKU CEIbCKOXO3IUCTBEHHON NPOAYKUHUU. — MHUYpHHCK,

2026.

4.6 BopinosiHeHHe KOHTPOJIbHON padoThl 00y4al0IMMUCs 3204HOI (opMbI

Baxxnoii opmoii camocTosTeIbHON paboThl 00YJArOIIETOCs SBISACTCS HAMMMCAHUE TTHCh-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIbHON pabOThI IO JAHHOW AMCLUILINHE.
Ienn BBIOTHEHUS PAOOTHI:




— cHCTeMaTu3alus, 3aKpeIUIeHue U yriyOJIeHne TeOpeTHUECKUX 3HaHUM U YMEHHH Tpu-
MEHSTh UX Ul PellleHUs] KOHKPETHBIX MPAKTUUECKUX 3314,

—pa3BUTHE HABBIKOB CAMOCTOSITEIbHOW HAy4HOH pa®oThl (MJIAHUPOBAHUE U MPOBEACHUE
UCClIeIoBaHusl, paboTa ¢ HAyYHOU M CIPAaBOYHON JIUTEpaTypOl, HOPMATUBHBIMU MPABOBBIMU aK-
TaMU, HHTEPIPETaUs OJYyYEHHBIX Pe3yIbTaTOB, NX MPABHILHOE U3JI0KEHHE U OPOPMIICHHUE).

Pabora momkHa OTBEYaTh CIEAYIOIINM TPEOOBAHMSIM:

— CaMOCTOSITENIbHOCTh UCCIIEeI0BAHUS;

— (opmupoBaHUE aBTOPCKON MO3UIMKM 1O OCHOBHBIM TEOPETHYECKUM H MPOOIEMHBIM
BOIIpOCaM;

— aHaJIM3 HAYYHOU U y4eOHOM ITUTepaTypsl [0 TeMe BOMPOCa;

— CBAI3b IIPEAMETA C AKTYyaJIbHBIMU IIPOOJIEMaMU COBPEMEHHOM HAayKHU U NPAKTUKH;

— JIOTUYHOCTb HU3JI0KEHHUS, apTyMEHTUPOBAHHOCTH BHIBOJOB U 0000IICHMIA;

3anaHus B KOHTPOJBHOM paboTe HampaBlieHbl Ha 3aKpEIUIeHWE TEOPETUYECKUX 3HAHUN
oOyuyarolierocss 1 OBJIAJIEHUS] HaBbIKAMU IO M3YYEHHIO OCHOBHBIX IPYII MHKPOOPraHU3MOB U
OMOJOTUYECKHUX MPOIECCOB C UX YUaCTUEM.

KontponbHas pabora BKIIIOUaeT 5 TeOpEeTHUECKUX Borpoca. Beibop BapuanTta onpeses-
eTcs mocienHed uu@poil 3a4eTHOM KHIKKH.

Hepequb BOIIPOCOB IPCACTABJICH B MCTOAUYCCKUX YKAa3aHHUAX JId BBIIIOJIHCHUA KOH-
TPOJBHOU PabOTHI.

4.7 Conep:kaHue pa3iejioB JUCUUILIMHBI

1. Bgenenue. [Ipeamer u ucTopusi pa3BuTus. 3a1a4M U OCHOBHbIE HaNpaBJie-
HUSI B MUKPOOMOJIOTHH.

[IpenMeT MUKPOOHOIOTHH, €€ MECTO U POJIb B cHCcTeMe (DYHIAMEHTAIBHBIX HAYK, 33141
Y TIEPCIIEKTUBBI PAa3BUTHS KaK MPHUKIAJHON HAYKU B C/X MPOHU3BOJACTBE, MOTYyYEHUU MPOJAYKTOB
OMOTEXHOJIOTHH, OXpaHe OKpyXaromien cpeapl. OOmmas u crienuaibHass MUKPOOUOIOTHS: MEIH-
[IUHCKasA, BETEpUHAPHAs, C/X, TeXHUUYECKas, KocmMuueckas. OTpociu MUKpoOuonoruu: 6akTepro-
JIOTHSI, MUKOJIOTHsI, BUpycoJiorust u Jip. [lutatenbHbie Cpelibl U CrocoObl 00€3BPEKUBAHUS OT
MHUKPOOPTaHU3MOB.

2. Cucremaruka, MmopgoJiorusi, CTpOeHHe U PAa3MHOKEHHEe MUKPOOPTaHU3MOB

Mopdonorust oCHOBHBIX (hOpM MPOKAPUOT — MIAPOBUIHBIC, MAIOUKOBUIHBIC, U3BUTHIC.
CTpyKTYpHO-MOP(OJIOTHUECKHE OCOOCHHOCTH PHUKKETCHUH, MHUKOILIA3M, aKTHHOMHUIIET, (Gopm
OaxTepuii. Pazmepbl, MeTo bl UccieoBaHuid. [IOBEpXHOCTHBIE CTPYKTYPHI: KamcCyna, CIU3UCThIE
CJIOU, KTYTHUKH, BOPCUHKUA. COCTaB M CTPOEHHUE KJIETOUYHBIX CTEHOK y TPAMIIOJIOKUTEIbHBIX U
rpaMOTpULIaTeNbHBIX OakTepuil. [{uTonnazmatudeckass memOpaHa, CTpykTypa u ¢yHkiuu. [u-
ToIUIa3Ma W BKIIOUEeHMs. SnepHbiii anmapar. OOpa3oBaHue, paclooKeHHe, CTPYKTypa CIop y
OanusuI, KIOCTPUANA, aKTHHOMHIIETOB. VX 3HaueHme.

DyKapuOTHYECKHE MUKPOOPTAaHU3MBI: BOJIOPOCIH, MTpocTeiime, Tpuobsl. OCHOBHBIE TIPH-
3HAKHU Kjacca TpuOOB: 3Ur0-, acKo-, AeiTepo-, 6a3uauomMuIieToB. X pons B mpupoje u Hapoa-
HOM XO03sTiicTBe. MHUKpOOpPTraHU3MbI HEKJIETOYHOW opranu3aiuu. Bupycel. Mopdonorusi, OCHOB-
Heie npuHIunb! kiaccudukarnuu. JIHK u PHK-reHOMHBIE, CTOKHBIE U TIPOCTEHIE.

[TutarensHbIe Cpepl, X KiIaccuukamus. XapakTep pocTa MUKPOOOB Ha KHUAKUX, TIJIOT-
HBIX MUTATEIbHBIX Cpeaax.

3.I'eHeTHKA MUKPOOPraHU3MOB. B3aUMOOTHOIIEHNSI MUKPOOPTaHM3MOB MEKIY CO-
00i1 1 OKpYy:KaKIIEeH cperoil.

I'enetnka wmukpoOoB. IlpakTHyeckoe 3HAYCHHE W3MEHYHMBOCTH MHUKPOOPTAHHU3MOB.
HacnencTtBeHHOCT, MUKpOOpraHu3mMoB. OpraHu3aiusi TeHETUYECKOro armnapaTa, BHEXPOMOCOM-
HbIE€ HACIIEJICTBEHHOCTH, T€HEeTUYECKU ko, permkanus JJHK-mukpooprannzmon. @opmbl u3-
MEHYHMBOCTH: (PEHOTUNUYECKas,, TeHOTUIINYecKas. MyTaluu: CIOHTaHHBIC, WHIYIIHPOBAaHHBIC.



['eHeTMYecKue pEKOMOMHALINN TIPOKAPUOT — TPAHCAYKIHS, TpaHnchopmanws, KoHptoramus. ['en-
Has MHXeHepus. Bo3amoxHocTH, 00/1acTH IPUMEHEHUS €€ TOCTUXKEHUH.

[TpucnocoOuTenpHBIE BO3MOKHOCTH MUKPOOOB K BO3/ICHCTBHIO HEOIArOMPHUATHBIX yCIIO-
BUl cpenpl. OOpazoBaHue Karcyd, CIop, )KI'yTOBaHUE, CKOPOCTh Pa3MHOXKEHUS U IpyTrUe BIIUS-
HUSl YCJIOBHMM BHEUIHEW Cpelpl Ha KU3HEAESITEIbHOCTb MUKPOOPTraHU3MOB. 3aBUCUMOCTH OT-
JENbHBIX TPYII MUKPOOOB OT BOJHOTO pPEXUMa, TeMIepaTyphl, KUCIOTHOCTH, SJOBUTHIX Be-
IECTB, pajuanuy, 1aBjaeHus. OTHOILIEHUE MUKPOOPTaHU3MOB K KUCIOPOLY.

[Ipenynpexaenue pa3BuTUs MUKPOOOB C MOMOIIBIO (PU3MUECKUX M XUMHUYECKHUX (haKToO-
poB (macrepuzanus, crepuinianus, cHmkerane pH u T.1.). AHTUMUKPOOHBIE BEIIECTBA, CIICIIH-
buvyHOCTh ¥ MexaHU3M JelicTBu. JlelicTBue OMOI0rn4eckux (PakTopoB, METObI CTEPUITH3AIUH.

XapakTep B3aMMOOTHOIICHUH MEXIY OpraHu3MaMH: CUMOMO3, MyTyajau3M, CUHEPIU3M,
XUIIHUYECTBO, MapazuTu3M. OCHOBBI KOHCEPBUPOBAHUS CHIPhS U MPOIYKTaX Ha MPUHIMIIAX OU-
03a, anabnosa, abuosa, rienoadnosa.

B3anumocBsi3p MUKPOOPraHU3MOB €O Cpeloil oOutaHus. DKOcHCTeMbl. UHCICHHOCTh U
pa3zHooOpa3ue MUKPOOPraHU3MOB B 3KOCHUCTEMAX.

4. Meta00,143M MUKPOOpPranu3MoB. CHHTe3 BellleCTB MUKPOOHOH KJIETKOM.

@®epmeHThL.  XapakTepucTHka (EepMEHTOB KaK OMOJOTHMYECKHX KaTalnu3aTopoB. Poib
(bepMEeHTOB B KHU3HEACATEILHOCTH MUKPOOHON KJIETKH. XUMHUYECKas MPUpPOAA, CYIIHOCTh JIeH-
CTBHS U KJaccupukanus GepMeHToB. DK30- U SHI0()EPMEHTHI.

[Mutanue u npixanue MUKpoOoB. [IuTanne MUKpoOpraHu3MoB. MexaHu3M U criocoObl MH-
tanus. Kiaccudukanmus MUKpOOpPraHusMoB 1o crnocoOy nutanus. [locTymnienne nmuraTeabHBIX
BElIECTB B KJIETKy. DaKkTOPBI, Onpenesstone 0COOCHHOCTH NMUTaHus (aHA00IM3Ma) U JIbIXaHUs
(karabonm3ma) MUKpOOOB. XapaKTepHCTUKA aBTOTPOPHOTO M reTepOTPOPHOrO THIIOB ITUTAHHMS.

XeMonmuTo- U XeMOoOpranoTpodsl. VICTOUHUKH SHEPTUM U MPHUPOJAA YCBOSIEMOTO BEllle-
ctBa. CanpoduTel, KOMMEHCAIIbI, TTAPa3UThl. AHA - U KaTaboym3M. DHEPreTUYecCKuil 0OMEH Y
MUKpPOOPraHu3MoB. bposkeHune kak crnocod moiaydeHus! JHEPruH B aHA3POOHBIX YCIOBUSX. AHA3-
poOHOE JpIXaHue

Hcnonbs30BaHne OpraHMYECKUX MU MUHEPAIbHBIX COCAUHEHUN YIiiepoja B KauyecTBE HC-
TOYHUKOB NUTaHusl. OpraHu4ecKkre U MUHEpaIbHbIE COEAMHEHUS a30Ta, UCTIOJIb3YEMbIE MUKPO-
OpraHu3MaMmu, UX pojb B 0OMEHe BELIEeCTB.

Tunel neixanust MEKpoOOB. Du3noIOTHYECKOe 3HAUCHUE AbIxaHus. LleHTpanbHas posib
AT® u cnocoOwl ee oOpa3oBanus (cyocTpaTtHoe (hochopuinrpoBaHue, OKHCIUTENbHOE (hocdo-
pUIMpOBaHUE B IIENMH NEPEHOCa AIEKTPOHOB, poTodochopunupoBanue). XUMHU3M U SHEPreTHKA
Pa3IMYHBIX TUIIOB JAbIXaHUS.

PacxonoBanue sHeprun. BeineneHne TEIUIOBOM M CBETOBOM JHEPTMM MHUKPOOPTaHHU3Ma-
MHU.

Oco0eHHOCTH CHMHTE3a U B3aUMHBIX NPEBPAILLEHUI YIIIeBOAOB, OCJIKOB U KUPOB B MHK-
poOHBIX KieTkaxX. CHHTEe3 JPYTUX BelecTB: (hepMEeHTOB, BUTAMUHOB, THOOEPEIIMHOB, TOKCUHOB,
AHTUOMOTHKOB, aJKaJIOUIOB. 3HaUCHHE TJIMKOJIM3a U IUKJIA TPUKApOOHOBBIX KHCIOT B KOHCT-
PYKTHBHOM MeTaboIH3Me.

5. [IpeBpanieHne MUKPOOPraHUu3MaMHu COeUHEHHH yriiepoaa, a3ora, ¢gocdopa, ce-
Pbl, JKeJjie3a M IPYTHUX 3J1eMEeHTOB

3HaueHue MpOoIeCCOB MPEBPAIICHUN YTIepOA0COIEPKALINX BEUIECTB B KPYTOBOPOTE YT-
Jepojia B IPUPOJIE U POJIb MUKPOOOB B (PUTOT€HHOM PACIIa/ie OPraHUYECKOTO BEIECTBA.

[IpeBparmieHue yrieBoa0B B aHaIPOOHBIX YCIOBHUSX.

CrniuproBoe Opoxenue. McxoaHble 1 KOHEUHbIE MPOAYKTHL. Bo30yaurenu, ux mopdoso-
rudeckasi, (usmosoruyeckas XapakTepHUCTUKa, OMOXMMHYECKHe cBoicTBa. lcmonb3oBaHue
JPOXOKEeH A MPOM3BOJCTBA CIUPTOB, B XJIEOOMEKAPHOM MPOU3BOJCTBE, IS JPOXKKEBAHUS
KOPMOB. Y CIIOBUSI OpOKEHUS.

MonouHokucnoe Opoxenue. McxonHsle 1 KOHEUHbIE MPOIYKTHI. Bo30ynurenu romo- u
rerepoepMeHTaTUBHOTO OposkeHus. Mopdonorndyeckas, (uU3HOIOTUUECKAsT XapaKTePUCTHKA
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B030yauTeneit. [lomydeHne MOMOYHOW KHCIOTHI, JTU3WHA; HCIIOJIB30BAaHUE 3TUX BEIIECTB TS
KOHCEpPBUPOBAHUS OBOILIEH, KOPMOB, U3TOTOBJICHUS allu10PUINHA, Ke(upa, KyMbIca U T.1.

[TpormonoBokucnoe Opokenue. Pacnpocrpanenue. VcxoqHbie M1 KOHEYHBIE TPOTYKTHI.
Bo36yaurenu, ux mopdosorudeckas, (usnonornyeckas XapakTepUCTHKa, OHOXMMHYECKUE
cBo¥icTBa. Y ClloBHs OposkeHus. Mcronp30BaHue A MOIYYEHHUS CHIPOB, BUTAMHHOB.

MacnsHokucioe, anero0ytmioBoe Opoxkenus. Otkpoitue JI. Ilacrepa, pabora C.H. Bu-
Horpazckoro. MicxonHble 1 KOHEYHbIE TPOIYKTHI OposkeHus. Bo3Oynurenu, ux mopdonornye-
cKas, (hu3MosIornyeckas XapakTepucTuka, OnoXumHuueckue cBoiictBa. Posb B mpupoae, KopMo-
IIPOU3BO/JICTBE.

AspoOHBIN 1 aHa3pOOHBIHN pacna 6€3a30TUCTBIX OPraHUYECKUX BELIECTB PACTUTEIBHOIO
IIPOUCXOXKACHUS: KIIETYaTKH, FEMUILIEIIIF0I03b], IEKTUHOBBIX BELIECTB, KUPA, IUTHUHA.

Ponb MEKpOOpPraHu3mMoB B KpyroBOpOTE a30Ta.

AMMoHHn(UKanus (THUEHHE) a30TOCOJAEPKAIINX OPraHMYECKUX COeTUHEHUH (OenKoB,
aAMHHOKHUCIIOT, HYKJIEMHOBBIX KHCIIOT, MOUYEBUHBI, MOYEBOM, TUIIYpOoBOW KucioT). Bo3Oynute-
M mporecca, XuMu3M mporecca. [Iporeccsl aMMoHnUKaMKM TPy XpaHEHUH TUIOIOB U OBO-
mied. [IpryunHbl mopun cenbCKOXO03AMCTBEHHON MPOLYKIMHM M BO3MOXHOCTU €€ MpEeyIpexe-
HUS.

ABTOTpO(HBIE OaKTEPHUH, BHI3BIBAIOIINE MPOLIECC HUTPUPUKALIUY.

@ukcanus MOJIEKYISIPHOTO a30Ta MUKPOOpraHu3sMamu. A30TO(QUKCUPYIOIINE MHKPOOP-
raHU3Mbl, CBOOOIHO XKUBYIIME B mouBe. CuMOHOTHYECKas a30TO(UKCcaLus.

Poie MUKpOOpPTaHN3MOB B IpeBpaleHnH cepsl, hocdopa, jxxene3a u Ipyrux 3JeMEeHTOB.

6. MukpodJiopa mioa0B U oBoieil (AMUPUTHbIE MUKPOOPTaHNU3MbI MOBEPXHOCTH
JIMCThEB, CEMSIH U 30HbI KOPHS pacTeHuii). Mukpoonosornyeckue 0CHOBbI BUHO/IEJINS.

CoBpeMeHHbIE TEXHOJOTHH B IPUTOTOBJIIEHUH OPraHUYECKUX y1OOpeHUi, KOPMOB U Iie-
pepaboTku c\x mpoaykuuu. DnuduTHas MHKpodIopa U ee cocTaB. VM3mMeHeHUs: B SMUPUTHOM
MHUKpO(IIOpe MU pa3HbIX YCIOBHUIX XpaHEHHUs IJI0A0B U oBolled. Bunosoii cocraB. Obcemene-
HUE ypoxasi BO BpeMs yOopku. BoznelicTBue anuduToB Ha pacTUTENbHBIN opraHu3M. Mcnoinb-
30BaHME BHUJOBOTO COCTaBA AMU(PUTHON MUKPODIOPHI MPHU OLEHKE MPUTOJAHOCTU PACTEHUS JUIS
XpaHEHUs U nepepaboTKH.

Mukpobuosiornyeckas XapakTepUCTHKA TI0I00BOIIHON MPOAYKIUH. [IyTH 1 HCTOUHUKHU
uHunupoBanus. KoanuecTBeHHBIH cOCTaB MUKpOOpPraHu3MoB. KauecTBEeHHBIN cocTaB MUKpO-
opranuzMoB. Mopdonornyeckre 0COOEHHOCTH MHUKPOOPTraHU3MOB, MOPAXKAIOUIUX TJI0I00BOIII-
HYIO TMPOIYKIUI0. MHKPOOMOJOTHYECKHE OCHOBBI COXPAHEHHUS IJIOJ0OBOUIHONW MPOAYKLIHH.
Crioco6b1 006paboTku. BausiHue cmoco60B KOHCEPBHPOBAHUS Ha KaYeCTBO, MUIIEBYIO LIEHHOCTh
Y COXPaHEHHUE TUI000BOLTHON MPOIYKIIMH.

MuKpoOpranusMsl, UCIOJIB3yEMBIE B BUHOJEIBYECKOM IIPOU3BOACTBE. BpenHbie Mukpo-
OpraHU3Mbl 1 BO3MO>KHOCTH IIPOHUKHOBEHHUS UX B IMPOU3BOJCTBO. boje3Hnu BuH.

5 Oo0pa3oBartesibHbIE TEXHOJIOTHHU

Bua yueOHoli paboThl O0pa3oBaTebHbIEe TEXHOJOTHH
Jlexuun DONeKTpOHHBIE MaTePHAIIBI, MCTIOIH30BAHNE MYJIbTHMEUITHBIX
CPEJICTB, Pa3/IaTOYHBIN MaTepual
JlaboparopHsie pabOTHI [TocranoBka ombIToB. OOCYKIEHNE U aHATTU3 TIPEJIOKEHHBIX

BOIIPOCOB UX aAYAUTOPHBIX 3aHATHAX, MHAUBUAYAJIbHBIC N0-
KJ1aJibl, TCCTUPOBAHUC

CamocTosTenbpHbIe paboTHI 3amuTa u pe3eHTanus pe3ynbTaToB CAaMOCTOSATEIBHOTO HC-
CJICIOBaHMS Ha 3aHSATHAX

6 ®OoH/1 OLIEHOYHBIX CPeICTB TUCHUILIUHBI (MOTYJIs1)

6.1 IlacnopT poHIa OLIEHOYHBIX CPEACTB MO AUCHUITHHe MUKPOOHOJI0THSs
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Ne KonTponupyemsie pa3aens! (TEMbI) qUCIIH- Kon KOHTPO- Ouenouroe cpeacTBo
/T . TUpyeMOoit
TUTHHBI HaWMEHOBAHHE KOJI-BO
KOMIICTCHIIUH
Beenenne. IIpeamer u ucTOpUsl pa3BHUTHSL. TecroBble 3anaHus 20
1 3amaun ¥ OCHOBHBIC HampaBieHust B Mukpo- | YK-2, VK-8, DK3aMeHaIMOHHEIE
OMOJIOTHH. IK-2 BOIIPOCHI 6
Pedepar 5
Cucrematuka, MOpGOJIOTHUs, CTPOCHHE H TecroBble 3anaHus 20
pa3MHOKEHHE MUKPOOPTaHH3MOB. VK-2, YK-8, | Dk3aMeHaIHOHHbIE
2
IK-2 BOIIPOCHI 15
Pedepar 5
['eHeTHKAa MHKpPOOPraHMU3MOB. Bzanmoor- TecroBble 3ananns 40
3 HOIIICHUSI MUKPOOPTraHu3MoB Mexay coboit | YK-2, VK-8, | Dk3ameHalmoHHbIE
Y OKpY’Karomiei cpemoil. [K-2 BOIPOCHI 5
Pedepar 5
Metabonu3M MuKpoopraHu3MoB. CHHTE3 TecroBble 3aganus 60
4 BEIIECTB MUKPOOHOW KIIETKOM. VK-2, VK-8, DK3aMeHaI[HOHHEIE
[K-2 BOTIPOCHI 5
Pedepar 5
[IpeBpamieare MUKpOOPTraHU3MaMH COEJTU- TectoBbie 3amaHus 40
5 HEHUl yranepona, a3ora, ¢pochopa, cepsi, VYK-2, YK-8, | Dk3ameHanmoHHbIE
JKeJe3a U IPYTUX JIEMEHTOB [K-2 BOTIPOCHI 9
Pedepar 5
Muxkpodmopa 1TI0m0B M OBOIIEH (ATUPUT- TectoBbie 3amaHus 20
6 HblE MHKpPOOpTaHuW3Mbl moBepxHocTH iu- | YK-2, VK-8, | Dx3amenanuoHHbIe
CThEB, CEMSH M 30HBI KOPHS pacTeHHI). [K-2 BOTIPOCHI 10
MuKkpoOHOIOTHYECKHE OCHOBBI BUHOIEIHSL. Pedepar 5
6.2 IlepeyeHnb BONMPOCOB /IS IK3aMeHa
1. Xapaxtepucruka otaena Gracilicutes.(YK-2; YK-8; I1K-2)
2. Xapakrepucruka otaena Firmicutes. (YK-2; VK-8; T1K-2)
3. Xapaxtepucruka otaena Mendosicutes. (VK-2; YK-8; TIK-2)
4. Xapakrepucruka otaena Tenericutes. (VK-2; VK-8; TIK-2)
S, XapakTepuctuka aBToTpopHOro u rereporpodroro tunos nutanus. (YK-2; VK-
8; TIK-2)
6. OcHoBHBIC TIepHOIbI B pa3Butiu Mukpoduosoruu. (YK-2; VK-8; I[1K-2)
7. [TuraTtenbHble cpebl U uxX knaccudukanus. (YK-2; YK-8; T1K-2)
8. Homenkmarypa Mukpooprann3moB. [Torstre Bua, mramma, pacsl, kioHa. (YK-2;
YK-8; I1K-2)
9. [IpuroroBneHre GUKCUPOBAHHBIX U KUBBIX MpemnapatoB. (YK-2; VK-8; [1K-2)
10.  Xapaxkrepucruka mukpomuieToB. (YK-2; YK-8; [1K-2)
11.  dwusuueckue meroasl creprmsarmn. (YK-2; YK-8; T1K-2)
12. Xumnueckuit meron crepunusanun. (YK-2; YK-8; [TK-2)
13. BnwmsHue BHemHHX (DAaKTOPOB CpeAbl Ha >KU3HEACITEIHHOCTh MHKPOOPTaHH3-
moB.(YK-2; VK-8; I1K-2)
14.  Knaccudukanus depmenroB. Mexanusm neiictust pepmenron. (YK-2; VK-8;
[1K-2)
15.  ®a3sl pocta mukpoopranusmoB. (YK-2; YK-8; [1K-2)
16.  CrpykrypHas opranu3zanms kietku npokapuort. (YK-2; YK-8; T1K-2)
17.  Mukpodiiopa Bo3ayxa, Boabl, moussl. (YK-2; YK-8; I[1K-2)
18.  HacnencrBeHHble (aKTOphl U U3MEHYMBOCTH MHUKpoopranuszmoB. (YK-2; VK-8;
[1K-2)
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19.  MonouHokucioe OpoxkeHue (Bo30yauTenu, XuMu3M, ucnoib3oBanue) (YK-2; YK-
8; [1K-2)

20.  YuacTre MUKPOOPraHu3MOB B kpyroBopote azota. (YK-2; YK-§; I1K-2)

21.  MexaHu3M IMOCTYIUICHHS IUTATEIbHBIX BEIIECTB B MUKPOOHYIO KieTKy. (YK-2;
YK-8; I1K-2)

22. [ToustHe MeTaboIM3Ma MUKPOOPTraHU3MOB U IpuHIUIIE! perymsaiun. (YK-2; YK-
8; [1K-2)

23.  XuMHUYECKHH COCTaB MUKPOOHOW KJIETKH U MUIIEBbIE MOTPEOHOCTH MHKpPOOpra-

HusmoB (YK-2; VK-8; T1K-2)

24.  CnuproBoe O6poxenue (Bo30yaurean, xumusM, 3HaueHue). (YK-2; YK-8; I1K-2)

25.  Mukpoduiopa miogoB u oBored (3nudurHbie Mukpoopranusmsl) (YK-2; YK-8;
[1K-2)

26. PasnoxxeHre MUKpOOpPraHu3MaMu MMEKTHHOBBIX BeinecTB u guranHa. (YK-2; VK-
8; TIK-2)

27.  MukpoOHoIIOTHYeCKUe MPeBpalleHIs COSUHEHHI cepbl, xenes3a, pochopa. (YK-
2; YK-8; I1K-2)

28.  IlponmoHOBOKHCIIOE OpoKeHHE (BO30YAMTENH, XUMHU3M, Hcnojb3oBanue) (YK-2;
VK-8; TIK-2)

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

30. ®dorocuHTE3 M XEMOCHHTE3, KaK CIOCOObI MUTaHus MHKpoopranuzmon. (YK-2;
YK-8; TIK-2)

31. Tumnbl gpixanust MUKpoOOB. Pusnonoruueckoe 3HaucHue apixanus. (YK-2; VK-8;

[1K-2)

32.  Xapakrepuctuka tunos apixanus. (YK-2; YK-8; T1K-2)

33. IMoustne Merabonmsma, aHaOoim3Ma, KaTtaOoiam3Ma. B3anmMoCBsI3b OHOXUMHYE-
ckux mporecco. (YK-2; VK-8; TTK-2)

34.  Xapakrep B3aMMOOTHOIIEHUI Mexy opranm3mamu. (YK-2; YK-8; T1K-2)

35.  Hcnonp3oBaHre MUKPOOPraHM3MOB B HapoaHoM xo3siiicTBe. (VK-2; VK-8; T1K-2)

36.  Pasnoxenne 0€3a30THCTBIX COCTUHEHWH MHUKPOOpPTaHW3MaMH (KJIETYATKH, JIUT-
HHHA, MeKTHHOBBIX BemecTB). (YK-2; VK-8; I1K-2)

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

38.  BpenHble MUKPOOPTaHU3MbI U UX TIPOHUKHOBEHHE B mpon3BoacTBO. (YK-2; YK-8;
[1K-2)

39. [TuraTtenbHbIe cpenbl U uX Knaccudukanus. (YK-2; VK-8; T1K-2)

40.  BpoxeHme Kak CIOCO0 TMOIYYEHHUS] PHEPTUU B aHAIPOOHBIX YCIOBHAX. AHaIPOO-
Hoe meixanue (YK-2; VK-8; I1K-2)

41. HenonHoe okuciieHHe yriieBOIOB, MpaKTHUYECKOe UCMonb3oBanue mnporecca(YK-
2; VK-8; I1K-2)

42. AtieToOyTHIIOBOE OpOoskeHHs (BO3OYIHTETH, XUMHU3M, wHcmoib3oBanue).(YK-2;
YK-8; I1K-2)

43. Cucrematuka MHKpoopraHu3moB. [IpusHaku, B ocHoBe cuctemathku.(YK-2;
VYK-8; TIK-2)

44, MacnsHokucI0€e OposkeHue (BO30yauTenn, XuMu3M, ncnoss3osanue).(YK-2; YK-
8; [1K-2)

45. buonoruyeckrne B3aMMOOTHOIICHUST MHUKPOOOB u aApyrux opranusmos.(YK-2;
VYK-8; TIK-2)

46.  CoBpeMeHHBIE TEXHOJOTHH MPHUTOTOBJICHUSI OPraHUYECKUX YHAOOpEHHA, KOPMOB
u nepepadboTku c\x npoaykuun (YK-2; YK-8; [1K-2)

47. BakrepuaabHOE OKHCIIEHUE STHIOBOTO ciupTa B yKeycHyro kuciory.(YK-2; VK-
8; [1K-2)

48.  Bausaue crmocoOOB KOHCEPBUPOBAHUS HAa KAa4e€CTBO, MHUIIEBYIO IIEHHOCTb U CO-

XpaHeHue wioaooBoinHou mpoaykiuu. (YK-2; VK-8; [1K-2)
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49.  IlyTd ¥ UCTOYHUKHA MHQPHUIIMPOBAHUS MPOIYKIIUU PACTCHHEBOICTBA U JKUBOTHO-
BojcTBa. KonmnuectBenuslii coctaB Mukpoopranu3moB. (YK-2; YK-8; TTK-2)
50. MUKpOOpraHu3Mbl, HCIOJIb3yeMble B BHHOJENIbYeCKOM mpousBozactee. (YK-2;

VK-8; [IK-2)

6.3 [lIkaJjia oleHOYHBIX CPEACTB

OrneHKa 3HAHUH,
YMEHUI, HABBIKOB

Kputepuu onenuBanus

O1neHouYHBIE CpelICTBa
(xou1.6a1ITOB)

[IponBuHYTHII
(75 -100 6amoB)

KOTJIHUYHO»

- IITy0OKO€ M CUCTEMAaTH4eCKO€E 3HAaHKUE BCEro Mpo-
rPaMMHOI0 MaTepuaia 1 HOBAaLlUH JIEKIIMOHHOTO
Kypca [0 CpaBHEHHIO C yUeOHOU TUTepaTypoi;

- OTYETIMBOE U CBOOOAHOE BJIaICHUE KOHLENTYalIb-
HO-TIOHATUHHBIM alNapaToM, HayYHBIM SI3bIKOM U
TEPMHUHOJIOTHEN B 00JIACTH MUKPOOHOJIOTHY;

- 3HAaHHE OCHOBHOM JIUTEPATYpPhl H 3HAKOMCTBO C J0-
MOJIHUTEJIHO PEKOMEHIOBAHHOM JTUTEPATYPOI; -
YMEHUE BBINOJIHATh IIPELYCMOTPEHHBIE IPOTPaMMOi
3aJlaHus;

- JJOTUYECKH KOPPEKTHOE U yOeAUTEIIbHOE U3JI0XKe-
HUE OTBETa.

Tecrosble 3aganus (36-
40 6amtoB)

Pedepar (8-10 6amion)
DK3aMeHAIIMOHHKIE BO-
mpocsr (31-50 6aoB)

basossrii (50 -74

- 3HaHHE y3JIOBBIX P00JIeM MUKPOOHOIOTHH U OC-
HOBHOTO COJICp KaHus JISKLIMOHHOTO Kypca;

- YMEHHE I0JIb30BATHCS KOHIIETITYaIbHO-
MIOHATUHHBIM arapaToM B MPOLECCE aHAIN3a OC-
HOBHBIX POOJIEM NIPOrPaMMBI;

TecrtoBsie 3ananus (24-
35)

- 4aCTUYHbIC 3aTPYJAHEHHUS C BBIIIOJIHEHUEM IIPENY-
CMOTPEHHBIX IIPOrpaMMO 3a1aHH;

- CTPEMIIEHHE JIOTHYECKH ONPENEICHHO U MOCIIEN0Ba-
TEJIbHO U3JI0KUTh OTBET.

Oamma) — - 3HaHHE BXHEWUITNX PadOT U3 CIHCKA PEKOMEH/T0- Pedepar (5- 9 6amnoB)
«XOpOIIIO» BaHHOW JIUTEPaTypBhI; OK3aMeHallMOHHBIE BO-
- YMEHUE BBIIOJHATH IPEAYCMOTPEHHBIE IIPOrPaM- npocsr (21-30)
MOH 3aJIaHHNS;
- B LI€JIOM JIOTUYECKH KOPPEKTHOE, HO HE BCEra To4-
HO€ U apTyMEHTHPOBAaHHOE M3JI0KEHHE OTBETA.
- (hparMeHTapHbIC, TOBEPXHOCTHBIE 3HAHUS BaXKHEH-
LIMX pa3zAesioB IPOrpaMMbl H COAEPKaHUS JIEKLIMOH-
HOTO Kypca MUKPOOHOJIOTHHY;
- 3aTpyIHEHHS C UCTIOIB30BAaHUEM HAy4YHO-
. Py Y N TecrtoBsie 3amanus (15-
IToporoBsrii MOHATHIHOTO annapara 1 TePMUHOJIOTHH y4eOHOH 24 Ganna)
(35 - 49 6amnoB) — JUCIIUTUTAHE,
. Pegepar (5 6amios)
«YZIOBJIETBOPH- - HETIOJIHOE 3HAKOMCTBO C PEKOMEH/I0BaHHOM JIHUTe-
. OK3aMEHAIMOHHbIE BO-
TEJIBHOY» patypoii;

npocsi (15-20)

Hwuzkwuii (momoporo-
BBI1) (KOMITETEHIUS
He copMHUpOBaHa)
(menee 35 6amIoB)
— HEY/IOBJICTBOPH-
TEBHOY»

- He3HaHUE, TM00 OTPBHIBOYHOE MPENICTaBIeHNE 00
y4e0HO-TIPOTPAMMHOM MaTepHale;

- HEyMEHHE BBIIOJHSTH IPEAYCMOTPEHHBIE TIPO-
rpaMMOH 3a/laHHs.

TecroBble 3aganus (Me-
Hee 15 6amioB)
Pegepar (0-4 6amna)

DK3aMeHAIOHHEIE BO-
mpocel (MeHee 15 Oain-
JIOB)

Bce xoMMIIeKThI OIIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTEIHHBIX MAaTEPUATIOB), HE00-
XOJIUMBIX JJIS OIICHKU 3HAaHUM, YMEHUH, HABBIKOB U (MJIM) OMbBITA AEITEILHOCTH, XapaKTepHU3y-
IOIUE ATanbl (POPMHUPOBAHUS KOMIETCHIIMN B MPOIECCE OCBOSHUS TUCIUIUIMHBI (MOMYISI) TO-
JIPOOHO MPENICTaBICHBI B TOKyMeHTe «DOH/ OIEHOYHBIX CPEJCTB AUCIUTUTHHBI (MOITYIIS )».
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7 Y4eOHO-MeTOoaHYecKOe U MHPOPMAIHOHHOE O0ecTiedeHre TUCUMIINHBI
(Moay.in)

7.1 YueOHnas auteparypa:

1. Emues, B. T. Mukpobuonorus: yaeOHUK aJisi akagemudeckoro Oakanaspuara / B. T.
Emues, E. H. Mumyctun. — 8-¢ usn., ucnp. u gon. — M.: U3narensctBo KOpaiit, 2017. — 445
c. https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591

2. Turopa JI.B., YMK]J] no «MuxkpoOuosorus» s 00y4aronuxcsl Mo HalpaBJIeHUIO
noarotoBku 35.03.07 TexHONOTHS MPOU3BOICTBA M MEPEePabOTKU CEIbCKOXO3IHUCTBEHHOU MPO-
IyKIud. — Muaypusck, 2024,

3. AcconoB, H.®. MuxkpoOuonorus: YueOHuk ans Bwicul. y4yeb.3aBenenui / H.D.
AcoHOB. - 4-¢ u31., nepepad. u gon. - M. Komnoc, 2002.

4. Emues B. T. Cenbckoxo3siicTBeHHAass MUKpOOHOJIOTHS: TIpakT. nmocooue / B. T. Emies,
E. H. Mumyctun. — M.: U3aarensctBo FOpaiit, 2017. — 205 c. — (IIpodeccuonanbhas mpak-
tuka). https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2ACI9EFIC4EGLS

7.2 MeTonnquKne YKa3zaHusd 110 OCBOCHHIO INCIUIIINHbI

1. Turtoa JI.B. Mukpockon u €ro nmpuMEHEHHE I pacCMaTpUBAaHUSI MUKpPOOOB.
[TpuroroBnenue GpUKCUPOBAHHBIX IPEeNapaTOB MUKPOOPraHU3MOB - MuuypuHck, 2026.

2. Turosa JI.B. 3HakoMCTBO ¢ popMaMu MEKPOOPTraHU3MOB: - MuuypuHck, 2026.

3. Tutosa JI.B. IlpuroroBnenne nuTaTeabHbIX Cpen A BbIPAIIMBAHUS MUKPOOpra-
HU3MOB- MuuypuHck, 2026.

4. Turosa JI.B. Merozas! crepumsanuu. I11oaroroBka mocyasl U NUTATEIbHBIX CPE
JUISL cTepuiin3aiuu. - Mudypusck, 2026.

S. Tutosa JI.B. Yuer mMukpoopranu3sMoB B IouBe M Bo3ayxe. OmnpeneneHue MUK-
pOOHOTO YKCTa MOYBBI M BO3IyXa. - MudypuHck, 2026.

6. Turosa JI.B. Unentudukanus MmukpoOoB. Brienenue 6akrepuii B YMCTYIO KyJb-
Typy. - Muuypunck, 2026.

7. TuroBa JI.B. Oxpacka mMukpo6oB mo I'pamy. [IpoBepka 4HMCTOTHI KyIbTYpHI. -
Muuypunck, 2026.

8. Turoa JI.B. Bpoxxenue mosnoka u kaprodens. - Muuaypunck, 2026.

9. Turosa JI.B. Pa3noxeHue KieT4aTKM M NEKTUHOBBIX BEUIECTB. - MUYYpHUHCK,

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

7.3 UndopmannoHHbie M HM(POBHIE TEXHOJI0TUM (IPpOorpaMMHoe odecme-
YyeHHue, COBPEeMEeHHbIe IPo(ecCHOHAIbHBIEe 0a3bl JaHHBIX H HH(POPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI)

VYyebHast aucuuIuiiHa (MOAYIB) MpeIyCcMaTpUBAaeT OCBOCHHE MH()OPMAIIMOHHBIX U LUQ-
POBBIX TexHoJIOrui. Peanu3zanus 1u@poBbIX TEXHOIOTUI B 00pa30BaTeIbHOM IPOCTPAHCTBE SB-
JsIeTCs. OJHOM M3 BaXHEUIIMX Leield o0pa3oBaHMs, JAIOLICH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KayecTBa 00yJaroIuXcs Kak OyyluX BbICOKOKBATM(DUIMPOBAHHBIX CIELHa-
JICTOB.

[udpoBble TEXHOJIOIUK MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(h(PEeKTUBHOrO pelieHus
3aa4 Mpo(ecCHOHANTBHOT0, COLUATLHOTO, TMYHOCTHOTO XapaKTepa ¢ UCIOIb30BAHUEM Pa3JIny-
HBIX BUJ/IOB KOMMYHHMKAI[MOHHBIX TexHONOrni. OcBoeHue LMU(POBBIX TEXHOJOIMH B pamMKax
JAHHOW UCIUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIC)KAIUM
0o0pa3oM noJry4yarhb JOCTYII, YIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIECHUBATh U CO3/1aBaTh
UH(POPMALIKIO C TTIOMOIIBIO U(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue mud-
pPOBOIl KOMIIETEHTHOCTH HpeAnonaraeT padoTy C JaHHBIMHU, BJIAJICHHUE HMHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.3.1 DJIeKTPOHHO-0MOJIHOTEYHAS] CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BbC JIAHb» (https://e.lanbook.com/) (moroBop Ha OKa3zaHHE YCIyr OT
01.09.2025 Ne 6/u (CeteBast aneKTpoHHas: OMOIMOTEKA).

2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY HHCXB (morosop
1o 00ecleYeHHIo JI0CTyIa K AMeKTpoHHBIM HHpopMarmonHbM pecypcam GI'BHY ITHCXb ue-
pe3 tepmunan yaanenHoro pocryna (TYl ®I'BHY LTHCXE) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrponHoe u3naTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oO0pazoBaTenbHOM miargopme OO0 «IneKTpoHHOE U3/a-
tensctBo FOPAWT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OMOMMoTeuHas cucrema «BepHaackuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 6€3BO3ME3THOE HUCIONIb30BaHKe IpousBeneHuit oT 26.03.2020 Ne 14/20/25).

5. baza nanusix HOB «HannonansHast snekrponHast oudaunoreka (https://rusneb.ru/)
(torosop o noxkodeHnu Kk HOb u npenocrasnenuu nocrymna k oobekram HOb ot 02.09.2024
Ne 101/HOB/4712-m).

6. JIoroBop 0 COTpyIHUYECTBE MO OKa3aHUIO0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U COIHO-
KYJBTYPHBIX YCIYT TOJI30BaTeNIsIM YHHBEPCHTETA W3 YHMCIIAa WHBAIMJOB 110 3pEHHIO, CIa00BH-
TSIINX, THBAIUIOB APYTUX KATETOpUN ¢ OTpaHMYEHHBIM JOCTYIOM K HH(OpMAIIUH, JTUI], UMe-
IOIIUX TPYAHOCTH ¢ uyTeHueM rmiockonedatHoro Tekcra TOI'BYK «TamboBckast oOnacTHast yHU-
BepcanpHas HayuHas oubnuoreka um. A.C. [lymkunay Ounnan «CrnenuansHas OubnIuoTeKa As
crenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (moroBop o corpyanudectBe oT
10.10.2024 Ne 0001).

7.3.2 UndopManoHHbIE CTIPABOYHBbIE CUCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynprantllintoc (1oroBop nocTaBku, alanTaluu U
conpoBoxkAeHUs dk3eMIusipoB cucteM KoncynbranT [lmroc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT» (norosop Ha yciy-

v 1o conpoBoXkaeHuto oT 11.02.2026 Ne 194-01/2026).

7.3.3 CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl TaHHBIX
1. baza AaHHBIX HOPMATHUBHO-IIPABOBBIX aKTOB I/IH(I)OpMaI_II/IOHHO-06pa3OBaTCJIBHOI7I npo-
rpammbl «PocmeTtony (moroop ot 06.11.2025 Ne 505/2025)
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https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. ba3za nannbix Hayunoii snextponnoit 6ubimorexku eLIBRARY.RU — poccuiickuii un-
(bopMaIMOHHO-aHATUTUIECKUI MOPTal B 00JaCTH HAYKH, TEXHOJOTHH, MEIUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTeie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata
5. IIpodeccuonansvhas 6a3a nanubix. Karanor TOCTog http://gostbase.ru/.

6. IIpodeccuonanpHas 6a3a manabpix. PI'BY DenepanbHplii UHCTUTYT NMPOMBIIIICHHOM
cooctBennoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.
7. IlpodeccuonanpHas 0a3a NaHHBIX. DJIEKTPOHHBINH (OHI MPaBOBOH M HOPMATHBHO-
TEeXHUUYECKOM qokymeHTauuu http://docs.cntd.rul/.

FOCYyIapCTBEHHOW CTATHUCTUKH -

7.3.4 JIunieH3NOHHOE ¥ CBOOOHO pacpocTpaHsieMoe MporpaMMHoe odecrie-

YCHHUEC, B TOM YHUCJI€C OTCYCCTBCHHOI'O IIPOU3BOACTBA

N HaumenoBanue Paspabotunk 10 Hoctyn- Ccobuika Ha Equnbiit PexBu3uTh moaTBEp-
(mpaBoobnana- HOCTb (JIU- peecTp POCCUHCKUX JKTAIOIIEr0 TOKYMEHTa
TeJNb) [EH3UOHHOE, | mporpamm ains D9BM (Ipm HANMMYHN)
CBOOOTHO u B/l (mpu Hanmmawm)
pacmpoctpa-
HSAEMOE)
1 MicrosoftWindows, MicrosoftCorporat | Jluuensuon- - JIuniensus
OfficeProfessional ion HOE ot 04.06.2015 Ne
65291651 cpoxk neit-
CTBUSL: OECCPOUHO
2| AutuBupyctoe nporpamm- | AO «Jlabopartopus | Jluuensuon- | https://reestr.digital.g CyOuIeH3NOHHBIH
HOe o0ecrieueHne Kacnepckoro» HOE ov.ru/reestr/366574/? | norosop ¢ OO0 «Cod-
KasperskyEndpointSecurit (Poccust) sphrase_id=415165 | tekc» ot 17.12.2025 Ne
y Ut Om3Heca 0/H, CpOK JISHCTBUS: C
18.12.2025 mo
17.12.2026
3| MoiitOduc CrannapTHsIii - 00O «Hogsie Jlunensuon- | https://reestr.digital.g | Kontpakt ¢ OO0 «Py-
OducHbIN makeT 00JIauHBIE TEXHO- HOE ov.ru/reestr/301631/? OUKOH»
JUTs paboThI ¢ OKyMeHTa- | soruu» (Poccus) sphrase_id=2698444 ot 24.04.2019 Ne
MU ¥ TTOYTOH 0364100000819000012
(myoffice.ru) CpOK JeiicTBus: Oec-
CpOYHO
4 OducHbli maker AO «P7» Jluuensnon- | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Ocducy HOE ov.ru/reestr/306668/? «Codrexc»
(meckTorHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
0364100000823000007
CpOK necTBus: Oec-
CPOYHO
5| OmnepaunonHas cucrema OO0O "Bazaner | Jluuenszuon- | https://reestr.digital.g Konrpakt ¢ OO0
«AnpT O6pazoBanue» cBOOO/IHOE TIPO- HOE ov.ru/reestr/303262/? «Codrekcy
rpamMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nevyeHue" 0364100000823000007
CPOK neicTBUs: Oec-
CPOYHO
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http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru
http://docs.cntd.ru/

6| IIporpammuas cucrema st | AO «Antumiaru- | Jlunensuon- | https://reestr.digital.g | JIuuensuonHsi goro-
OOHapy EHHs TEKCTOBBIX am» (Poccus) HOE ov.ru/reestr/303350/? | Bop ¢ AO «AHTHILIAarH-
3aUMCTBOBaHHH B Y4EOHBIX sphrase_id=2698186 aT» oT 16.05.2025 Ne
1 HayYHBIX paboTax «AH- 10567, cpok mewcTBus:
Tutuiaruat BY3» ¢ 16.06.2025 mo
(https://docs.antiplagiaus.ru 15.06.2026
7 AcrobatReader AdobeSystems CBoGomHO - -
- IPOCMOTp JOKYMEHTOB pacrpocTpa-
PDF, DjvU HAEMOE
8 FoxitReader FoxitCorporation | CsoboaHo - -
- IIPOCMOTP JIOKyMEHTOB pacmpocTpa-
PDF, DjvVU HseMoe

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn « UHTEepHeT»

1. CDTOwiki: 6a3a 3nanwuii mo uugposoii Tpanchopmarnuu https://cdto.wiki/
2. Pexxum noctyna:.garant.ru - cnpaBouHo-mpaBoBast cucrema «[’APAHT»
3. Pexxum  moctyma:  www.consultant.ru -  CIpaBOYHO-TIpaBOBas — CHCTEMa

«Koncynpranr [Imroc»

7.3.6 HudgpoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM Mpolecce

NGO~ wWdE

http://www.trello.com

LMS-mnardopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
Bupryanbnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucol onpocos: Suaexc @opmel, MyQuiz
Cepaucsl BiaeocBs3u: SIuaekc tenemoct, \Webinar.ru
. CepBuc coBMecTHON paboOThl Haj mpoekTamu st HeOonplmmx rpynm Trello

7.3.7 udgpoBbie TEXHOJIOTHH, IPUMEHsIEMbIe MPU U3YYEHUH TUCHUILINHBI

Ne | [Mudpossie TexHOIOTHA Bunsr yueOHO# paboThL, BeIMonHAe- | DopMHUpyeMble NAK
MBIE C IPUMEHEHUEM LU(PPOBOI KOMIIETEHIIUU
TEXHOJIOTHH

O01a4yHbBIe TEXHOIOTUH Jlexmun YK-2 N-1yx
CamocTosiTenpHas paboTta

bonpiine nanneie Jlexuuu YK-2 NA-1yk.o
CamocrosTenpHast paboTta

Texnonoruu 6ecriposoa- | Jlekuuu YK-2 NA-1yk-

HOM CBA3H CamocTosiTenpHas paboTta
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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 MaTtepuaibHO-TeXHHYECKOe OOecredeHne JUCIUILTUHbI

JlaGopaTopHble pabOTHI M JEKIMHU MPOBOIATCS B YUEOHBIX ayaUTOpUsX Kadeapsl Owo-
TEXHOJIOTHH, CEJIEKIIMM M CEMEHOBOJICTBA CEIbCKOXO3AMCTBEHHBIX KYNbTYp,: 2/32, 9/27, 9/29,
OCHAIIIEHHBIX ~ MYJIbTUMEAWMHON ammapaTypoil (3JIEKTpOHHAs JO0CKa, HOYTOYK, MPOEKTOp,
9KpaH), MUKPOCKOIIaMH, TaOJIUIIaMH.

OcHoBHBIC 3aHATUS 1O JAUCHUIUIMHE IPOBOAATCS B Jaboparopuu, oOOpyAOBaHUE U
odopmIIeHHEe KOTOPOH COOTBETCTBYET HAIlPaBIECHHOCTH Kypca. JJisg mpoBeaeHUs 3aHATHI y4eO-
HBIC CTOJIBI 00OPYIOBaHBI MOJBOIKON AICKTPOIHEprur, raza. O0yJaromuecss MOTyT HUCIOJIb30-
BaThb MHKPOCKOTIBI U MaTepHasIbl, HEOOXOIUMBIC TSI TIOJTOTOBKH MPEMapaToB, WHANBUIYATIbEHO
CO CBOETO paboyero Mecra.

Jlns mpoBeneHus 3aHSITHN MCIOJB3YIOTCS: ABTOKJIaBHAs KOMHATa, TOPU3OHTAIBHBIA U
BEePTHKAIBHBIN aBTOKJIABHI, Me4b [lacTepa, TepMocTaT, XOJOAUIBHUK, BECHI, BOJSHBIC OaHW,
MUKpPOOUOJIIOTUYECKUE TIETIIN, XUMUYECKas TIOCY/1a, PEaKTHBBIL.

Cmenovl:
OTanbl OHOIOTHYECKON DBOJIIOLUH.
OCHOBOIOJIOKHUKH MHUKPOOHOJIOTHH.
DOopMBI KJIETOK TPOKAPHOT.
CxeMaTrnueckoe KOMOMHUPOBAHHOE M300payKEHNE TPOKAPHOTHOMN KIIETKH.
B3anmocBs3s kaTaboM3Ma 1 aHa0O0IU3Ma.
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Pabouas mporpamma quctumiinHbl «MHKpPOOHOJIOTHS» COCTAaBICHA B COOTBETCTBUU C TpebOBa-
Husimu @I'OC BO no Hanpasienuto noarotoBku 35.03.07 TexHomorus mpou3BOACTBA U MeEpe-
pabOTKH CEbCKOXO3SHUCTBEHHOW MPOAYKIUNY Mpo(uis (HAIpaBICHHOCTH)TEXHOJIOTHS MPOU3-
BOJICTBA U INepepabOTKH MPOAYKLUH KHUBOTHOBOJCTBA, YTBEP)KAEHHOIO MpHKa3oM MuHHUCTEp-
cTBa oOpa3oBanus U Hayku Poccuiickoit ®enepaunn Ne 669 ot 17.07.2017

ABTOp: TOLIEHT Kadeapbl CalOBOJCTBA, OMOTEXHOJIIOTHMU U CEIEKIUU CElIbCKOXO3SIMCTBEHHBIX
KYJIBTYD, K. C-X. H. TutoBa JI.B.

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

IIporpamma paccMoTpeHa Ha 3acenanuu kadenpsl mpoTokos Ne 9 ot «18» anpens 2022 r.

[TporpammMa paccMOTpeHa Ha 3ace/laHMM y4eOHO-MeToAnYecKoi komuccuu 1110/100BOIHOTO UH-
ctutyta uM. 1.B. Muuypuna Muuypunckoro I'AY nporokos Ne 8 ot «18» anpens 2022r.
[TporpammMa yTBepkJeHa pelieHueM Y4eOHO-METOJUYECKOr0 COBETa YHUBEPCUTETa IPOTOKOJI
Ne 8 ot «21» anpens 2022 .

[Tporpamma nepepaboTaHa u 10M0OIHEHA B cooTBeTcTBUU € TpeboBanusmu OI'OC BO.
[TporpamMa paccMOTpeHa Ha 3acefaHuu KadeIpbl CaJo0BOJCTBA, OMOTEXHOJOIMU CEIEKIHUU
CEIbCKOXO035MCTBEHHBIX KYJIbTYp, MpoToKosa Ne 11 ot 13 utonsa 2023r

[TporpamMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOAMUYECKOW KOMMCCHUU HMHCTHTyTa (QyHAa-
MEHTAJIbHBIX U MPUKJIAJHBIX arpobdrorexHonoruii umenu M.B. Muuypuna, npotokon Ne 11 ot
19 urons 2023r.

[Tporpamma ytBepxkeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 10 ot 22urons 2023 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[TporpamMa paccMOTpeHa Ha 3aceAaHuu Kadeapbl CaloBOJACTBA, OMOTEXHOIOTMU CENEKIUU
CEJIbCKOXO3SMCTBEHHBIX KYIbTYp, IpoToKos Ne 11 ot 03 mas 2024r

[TporpamMmma paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOJMYECKON KOMHUCCHUU MHCTUTYTa (QyHIa-
MEHTaJIbHBIX U MPUKIAIHBIX arpoduorexHonoruit um. U.B. Muuypuna, npotokosn Ne 10 ot 20
Mmast 2024r.

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

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.
[TporpamMma paccMoTpeHa Ha 3acelaHud Kadeapbl 300TE€XHUU U BeTepuHapuu, npoTokona Ne 10
ot 8 mas 2025 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHuM y4eOHO-METOAMYECKON KOMHUCCHUU MHCTUTYTa (GyHIa-
MEHTaJbHBIX M MPUKIAIHBIX arpoouorexHonoruii um. M.B. Muuypuna, npotokon Ne 8 ot 21
anpenst 2025 .

[Tporpamma yTBepskaeHa Pemenuem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 08 ot 23 anpens 2025 r.

20



IIpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanuamu @I'OC BO.

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OUOTEXHOJIOTHH, CENEeKIHH U
CEMEHOBOJICTBA CEJILCKOX03SIMCTBEHHBIX KyNbTyp npoTokosn Ne 10 ot 10 ampenss 2026 .

IIporpamma paccMOTpeHa Ha 3aceaHuu y4eOHO-METOANYECKONH KOMUCCUN UHCTUTYTa
(byHaaMEeHTaNBHBIX U MPUKIIAAHBIX arpoouoTexHonoruit um. M.B. Muaypuna, npotokon Ne 8 ot
20 anpens 2026 r.

[Iporpamma yrBepskaeHa Pemenuem Y4eOHO-METOAMYECKOTO COBETA YHUBEPCHUTETA,
npoTokoia Ne 7 ot 22 anpens 2026 r.

OpuruHan AO0KyMEHTa XpaHHUTCsS Ha Kadeape TeXHOJIOTHUHU MPOU3BOJICTBA, XPAaHEHUS U Iepepa-
OOTKHM IPOIYKIIMU PACTCHUEBOACTBA
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