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1 ey ocBOeHNSI TUCUUILTUHBI (MOYJIs1)

Lenu npenogaBanusi TUCIUTLIAHBI (MOYs1) «MHKpOOHOIOTH» (GOPMHUPOBAHHUE Y 00Y-
YAFOIIMXCS 3HAHUH TI0 OCHOBAM CHCTEMATUKHU, OpPraHHU3aIiK, CTPOCHUS, QYHKIUH, (PU3HOTIOTUU
¥ 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 MUKPOOUOIOTUIECKON MTPOMBIIIIIICHHOCTH.

2. HayuuTbcs nmpaBuiibHOMY 0OOCHOBAHHUIO BOIIPOCOB ITOUYBEHHON OMOJIOTHH, KOJIO-
UM 1 PUTONATOTCHHONH MUKPODIOPHI.

3. ['my0oK0 MOHMMATH POJIb MUKPOOMOJIOTUH B KOMIUIEKCHON pa3zpaboTke Mep Mo-
Jy4eHUS ¥ COXPAHEHHS YPOXKasi, B PEIICHUH MTPOOJIEMBI 3aIIUTHI OKPYKAIOIIEH CPEeIbl.

4. I1
03HATh CYIIHOCTH MPOIIECCOB, 00ECIICYMBAIONINX HEMPEPHIBHBIA KPYTrOBOPOT BEIIECTB B MPUPO-

€.

S. [TproOpectu 3HaHMS MO MCIOJIB30BAHUIO MUKPOOHOTO CHHTE3a B HApOJAHOM XO-
341CTBE, 03HAKOMUTHCS C JOCTHIKEHUSIMU I'€HHOM MH)KEHEPUHU U CEIEKIIMA 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 00s13arenbHOol yactu broka «/lucuunnunsl (Mmoxynu)y», 51.0.11.

JucuumumHa «MHUKpOOHOJIOTHS) B3aUMOCBSI3aHa ¢ OCHOBHBIMU TOHSATHSIMU  JAMCIU-
wivH: «Heoprannueckas xumusi», «9konorus», «PacrenuneBoacrso». Kypc «MukpoOuonorus»
ABJIIETCS. OCHOBOIIOJIATAIOIIUM JJI U3YYEHUs CIENYIOIINX AUCHUIIINH: «[ €HeTHKa pacTeHU U
JKUBOTHBIX», «®Pu3mnosoruss pacreHuil», <«IIpon3BOACTBO MNPOAYKIMH KMBOTHOBOJCTBAY,
«Mopdomnorus 1 pU3NOJIOTUS CETbCKOXO03SICTBEHHBIX KHUBOTHBIX».

3 [lnanupyemMble pe3y/ibTaThbl 00y4eHHs N0 JUCHUILIHHE, COOTHECEHHbIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUSA 00pa30BaTeIbHOM MPOTrPaMMbl

B pesynbraTte u3yueHus JUCHUIUIMHBI O0YYarOIUiics JOKEH OCBOUTh TPYIOBbIE (PYHK-
IUH:

[IpoBenenre Hay4HO-HMCCIEIOBATENBCKUX Pa3pabOTOK MO OTAEIbHBIM pasfesiaM TeMbl
(40.011 CrienanucT 1Mo Hay4HO-HUCCIIEIOBATEIbCKAM U OMBITHO-KOHCTPYKTOPCKHM pa3paboTKam
(A /5)

TPYZIOBBIE IEUCTBUSA:

Ocy1iecTBieHNE BBIMOJHEHHS 3KCIIEPUMEHTOB U O0(OPMIICHUS PE3yJIbTaTOB HCCIIEA0BA-
HUI 1 pa3paboTok (A / 02.5)

[Ipouiecc u3yyeHus: NUCUUIUIMHBI HAMIpaBjieH Ha (POPMHUPOBAHUE CIEAYIOUIMX KOMIETEH-
1003178

YK-2. Cnocoben onpeaensits Kpyr 3aja4 B paMKax MOCTaBJICHHON II€IM ¥ BRIOUPATh OMTH-
MaJIbHbIE CIIOCOOBI UX PEIICHHUs, UCXO U3 ACHCTBYIOLINX IPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB
Y OTpaHUYCHUIA.

VK-8. CnocobeH co3maBaTh ¥ TOAACP)KMBATH B TOBCEJHEBHOM JKM3HH U B
npogeCCUOHANbHON JesTeNbHOCTH Oe30MacHble YCIOBUS JKU3HEAEATENILHOCTH Ui COXPaHEHUS
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NPUPOTHOI cpenbl, o0ecrieueHns YCTOWYUBOTO Pa3BUTHs OOILECTBA, B TOM YHCIIE NPU yrpo3e H

BO3HHKHOBCHHUU HPCSBBIqaﬁHBIX CI/ITyaI_[I/Iﬁ 1 BOCHHBIX KOH(l)J'II/IKTOB

[TK-2. 3Haer nenwu, 3a1a4u, METOABI U CPEJICTBA IUIAHUPOBAHUS U OpPTraHU3aIUU UCCIIEO-

BaHUA

Kon n nanme-

Kputepuu orieHuBaHusI pe3yIbTaTOB 00ydeHUs

Hwuzkuii (m0-
Kon n Hanme- HOBaHHE MH- N
MOPOTOBBIH,
HOBaHHE KOM- JUKaTopa Jo- . . N
o —— CTISKCHIS KOMIIETECHIIUS IToporoBwiii BbazoBwiit [IponBuHyTHII
KOMIIETEHIIN I He chopumpo-
BaHA)
VK-2. Cnoco- NA-1yx, — He moxer He nocrarouno |B mocratou- |OtnmuHO dhopmy-
6en onpenenats | GopmynupyeT | popmyHpo- YETKO MOXKET HOH CTEeNeHn |JTHpPYyeT B paMKax
KpYT 3aj1a4 B B paMKax MMo- |BaTh B paMKax |(opMmynupoBath |MOXKeET GOp- |MOCTaBICHHOW
paMKax IocTaB- | CTaBJICHHOM MOCTABJICHHOW |B paMKax Io- MYJIUPOBaTh B |I[EJIA IPOCKTA
JICHHOW IIEJIM M | T[EJIA TIPOEKTa |IENIM IPOeKTa | CTABJIEHHOW IENH | paMKax Io- COBOKYITHOCTB
BBIOUpATH OTI- COBOKYITHOCTh |COBOKYITHOCTh |IIPOEKTa COBO- CTaBJICHHOM  |B3aMMOCBS3aH-
THMaJILHEIE B3aMMOCBSI- B3aMMOCBSI3aH- |KYIHOCTb B3au- |LIEJIM NMPOEKTa |HBIX 3aja4, o0ec-
CITOCOOBI UX 3aHHBIX 33Ja4, |HBIX 3a]a4, MOCBSI3aHHBIX COBOKYITHOCTH |TIEYHBAIOIINX €€
pemeHns, ucxo- | obecneunBa-  |obOecreunBar- |3amad, oOecredn- | B3amMOCBSI- JIOCTHIKEHHE.
ISl U3 ICHCTBY- IOIUX €€ 0- |IIMX €€ JOCTH- |BarolluX €€ J10- |3aHHBIX 3a1a4, | UeTKo MOXKeT
FOIIHX TTPaBO- CTYDKEHMUE. sxerune. He mo- |cTukenwne. He obOecrieunBa- |OMpPEAETATh
BEIX HOPM, Onpenenser JKET OMPEIENATH | TOCTATOYHO YeT- |FOIIUX €€ A0- |O0XKHIaeMbIe pe-
HAMEIOIIMXCS 0’KHaeMEIE 0XKHIaEMEBIE KO MOXET OIpe- |CTH)KCHUE. 3yJIBTATHI Pellle-
pecypcoB u pe3yiabTaThl pe3yIbTaThl JIeNATh okugac- |JlocTaTouyHO | HHS BBIIEICHHBIX
OTpaHIYCHUI pEUIeHNs BbI- | pEIICHHUS BhIJIe- | MBIE PE3yJIbTaThl |9ETKO MOXKET |3a/ad.
JICJICHHBIX 3a- |JICHHBIX 33[]a4. |pEIICHUsS BBIAE- |OMpPEIeNiaTh
Jaq JIEHHBIX 3a]1a4. 0KHaEMEIE
pe3yIbTaThl
pelIeHus BhI-
JIETIEHHBIX
3a7ad.
UI-3yk2 — He moxer pe- | Ciabo pemaer Xopomo pe- |OTIHYHO pemaer
Pemaer koH-  |mIaTh KOHKPET- |KOHKPETHBIE 3a- | IIAET KOH- KOHKPETHEIE 3a-
KpETHBIC 3ajla- |HBIC 3aJIa4H Jla4M MTPOEKTA, KpPETHBIC 3a-  |Ja4u IPOEKTa,
YU MPOEKTA, MPOEKTa, 3a5IB- |3asiBIIEHHOTO JTa4d TIPOEKTA, |3asiBIICHHOTO
3asBIICHHOTO  |JIGHHOI'O Kadye- |KadecTBa U 3a 3asBIICHHOIO |Ka4yecTBa M 3a
KadecTBa M 3a |CTBA M 3a yCTa- |yCTAHOBJIICHHOE |KAdeCTBA U 3a |YCTAHOBJICHHOE
YCTaHOBJICH- HOBJICHHOE BpeMms. YCTaHOBJICH- |BpeMmsl.
HOE BpeMmsl. BpeMmsl. HOE BpeMmsl.
VK-8. N-1lyxs— He obecrieun- |He Bcerma obec- |JlocTtatouno |Bcerma obecrme-
CrnocobeH OOecneunBaeT |BaeT Oe3omac- |TIe4YuBaeT 6e3- 4yacTo obecre- |unBaer 6e3omac-
CO3/1aBaTh U Oe3omacHbie HEIC U/WITN OIIaCHBIC W/MIIK | 4UBaeT 0e3- HBIE U/WIIA KOM-
TIOJICPKUBATH B | V/FITH KOM- KOM(OpPTHBIC KOM(OpPTHBIC OIIaCHBIE (dhopTHBIE yCI0-
MMOBCEAHEBHON | (DOPTHBIC YCIIO- |YCIOBUS TPy/Aa |YCJIOBUSA TpyJAa | H/HIIK KOM- BUS TPy/a Ha
JKA3HU U B BUS TpyJla HA  |Ha pabouem Ha paboyem Me- |(opTHBIE paboueM MecTe, B
npodeccuoHalb | paboueM MecTe, [MecTe, B T.4. ¢ |CT€, B T.4. C [TI0- | yCIIOBHS TPY- |T.d. C IOMOIIIBIO
HOM B T.4. C IOMO- |IIOMOIILIO0 MOIIIBIO CPEJICTB | Ja Ha paboueM | CpeACTB 3aIUTHL.
JIEATENHHOCTH IIbIO CPEACTB  |CPENCTB 3alllh- |3al[UTHI. MECTE, B T.4. C
Oe3omacHbIe 3aIUTEI. THL MMOMOIIEIO
YCIIOBUS CpEJCTB 3a-
JKH3HEEATETBH IIATEL.
OCTH JUIA N-2yke — He BeisiBisier 1 |He Bcerma BeisiB- |UacTo BeIIB- | Beerna BhIsSBIISIET
COXpPaHEHUs BrisBaser u HE YCTpaHsSeT |JSI€T U He BCEer/ia |JSeT U A0CTa- |U BCETJa ycTpa-
TIPUPOTHOU YCTpaHsIeT MPOOIIEMBI, YCTpaHsET MPO- |TOYHO YacTO |HSIET MPOOIIEMEI,
CpeIIBI, POOJIEMBI, CBSI3aHHBIE C OJIeMBI, CBSI3aH- | yCTpaHsET CBSI3aHHBIE C
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o0ecrieueHus CBS3aHHBIC C  |HAPYIICHUSMU |HBIC C HApYIIE-  |MPOOJIEMBI, HapyIICHUIMHA
YCTOWYHBOTO HapyIMICHUSAMHU |TCXHHKH 0€3-  |HUSMH TEXHUKH |CBSI3aHHBIC C | TEXHUKH 0e3-
pa3BuTHs TEXHUKHU 0€3- |OMacHOCTH Ha |0E30IacHOCTH Ha |HAPYIICHHUSIMH | OTACHOCTH Ha
00IIIeCTBa, B TOM | OMACHOCTH Ha |pabodyeM MecTe. |pabodyeM MecTe. |TeXHHKH 0e3- |pabodyem MecTe.
YHCIIe TIPU pabouem Mme- OTACHOCTH Ha
yTpo3e u cTe. pabouem Mme-
BO3HHKHOBCHUU CcTe.
YpEe3BBIYANHBIX
CUTyaLUi 1
BOCHHBIX
KOH(JIMKTOB
[1K-2 NI-1,0— He anannsu- He Bcerna ana- Hocrarouno | Bcerna ananm-
3HaeT e, AnHanmusupyer | pyerT LeiH U JTU3UPYET [IEH | YaCTO aHAIH- | 3UPYET [ENH U
3aJla4ym, METOJbI | TSN ¥ 3a/1a4 | 3aJa4ud IPOBO- | M 3aJ1a4M MPO- 3UPYET eI | 3a]1a4¥ [IPOBO-
" CpeacTBa IIPOBOJUMBIX JOUMBIX HUCCJIIC- BOIUMBIX UC- U 3a1a4u JUMBIX HUCCJIC-
IUITAHUPOBAHUS | HCCIIEOBA- JIOBaHUH, CIIeJOBaHHH, NPOBOJIUMBIX | JTOBaHUU,
Y OpraHu3alluu | HUiA, 0PopM- odopmitsieT odopmIIsIeT pe- | UCCienoBa- odopmiiser pe-
HCCIIEI0BAHUA JIAET pe3yiib- pe3yJIbTaThI 3yNbTaThl HAY4Y- | HUH, OPOPM- | 3yNIBTAaThl HAYY-
TaThl HAYYHO- | HAYYHO- HO- JSIET pe3ylib- | HO-
HCCIIeI0Ba- HCCIeIoBa- WCCIIEIOBATENb- | TAThl HAYY- HCCIIEIOBATEb-
TEJIbCKUX pa- | TEJIBCKUX pa- | CKUX padoT HO- CKHX paboT
oot oot HCCIIeIoBa-
TEJTbCKUX
pabor.
NA-22— He criocoben | Ynosiersopu- | Xopoiro OTtnuyHO NpH-
IMpumensier MPUMEHSTh TENBHO MPUMeE- | IPUMCHSCT MEHSIET METOJIbI
METOJBI MPO- | METOJBI IPO- | HSET METOJIBI METOJIBI MPO- | TPOBEJCHHUS U
BCACHUA N BCACHUA U IMPOBCACHUA U BCICHUA U CpeacTBa Iuia-
Cpe/CTBa IJIa- | CPEJCTBA IIa- | CPEJICTBA IJa- cpezcTBa HUPOBAHUS HC-
HUPOBaHUS HUPOBAHUS HUPOBAHUS MC- | MJIAHUPOBA- | CIICJOBAHUIA,
HCCIIe0Ba- HCCIIEN0Ba- CJIeIOBaHMH, HHS HCClIe- 00001EeHs 1
HM, 000011e- | HUil, 000011Ie- | 0000IIECHNS 1 JIOBaHHIA, 00pabOTKHU HH-
HUS U 00pa- HUS U 00pa- 00paboTky wH- | 0000meHus | popmanuu
0oTku uHbpop- | 60TKM UHGpOP- | dhopMaiuu 1 00paboTKM
MaImuu Maluu uH(pOpMAIUH

B pezynbmame oceoenus oucyuniunvl 06y4aromyuiics O0NHCen.:

3Hamb:

- OCHOBHBIC TCpMI/IHLI U MTOHATHUA MI/IKp06I/IOJ'IOFI/II/I;

- 3HaTh MOP(OJIOTHUIO, PUZNOIOTUIO, TEHETUKY, IKOJIOTHI0 OCHOBHBIX IPYII MHKPOOOB;

- 0COOCHHOCTH CHHTE3a M B3aMMHBIX MPEBpAIlleHUi yIiIeBoI0B, OEIKOB U KUPOB B MUK-
poOHBIX KieTkax. CHHTEe3 IPYTUX BEliecTB: (hepMEHTOB, BATAMUHOB, THOOEPEIITHHOB, TOKCHHOB,
aHTHOMOTHKOB, AJIKAJIOUIOB.

- TEXHOIIOTHUIO TIPOIECCOB (OpOKEHHMsI, OKHCICHUS, PA3JIOKECHHsI) YCIOBUS MPOTEKaAHUS

IPOIIECCOB.

- TEXHUKY 0€30MacHOCTH paboThl B 1a0OpaTOPHUH MUKPOOHOJIOTUH;
- KaK pemarhb CTaHIapTHBIC 337a4M MPO(ECCHOHAILHON JEATEIBHOCTH Ha OCHOBE WH-

dopmanoHHOil U OuOIMOrpaguuUecKoi  KyJIbTyphl

¢ THPUMCHCHHUCM I/IH(pOpMaI_[I/IOHHO-

KOMMYHUKAITMOHHBIX TEXHOJOTHH M C Y4€TOM OCHOBHBIX TpeOoBaHWN WH(OPMAIIMOHHOU Oe3-

OIIaCHOCTH

ymembw:

- OPpraHu30BaTh U BCCTH HAYYHO-UCCIICAOBATCIBLCKYIO U IMMPAKTHUYCCKYIO ACATCIBbHOCTH B

1abopaTOpU MUKPOOHOJIOTHH;

- OCBauBaTh U NIPUMCHATH B pa60Te MCTOAUKHU UCCIICAOBAHUSA MUKPOOPIraHU3MOB,




- TPAMOTHO KYJIbTUBUPOBATh MUKPOOBI B Ta0OPATOPHBIX YCIOBHUAX U OOBSCHATH OMOXU-
MHYECKYIO HallPaBJIEHHOCTbH IMPOLIECCOB, OCYIIECTBISIEMBIX MUKPOOAMHU:

- BECTH HaOJIIOJICHUS U KCIIEPUMEHTAJIbHBIC UCCIIEIOBAHMS B MOJIEBBIX U J1a00PaTOPHBIX
YCIIOBUSIX;

- pabotarh ¢ nuTEpaTypol U MHPOPMALMOHHBIMH CUCTEMaMH C IIENIBIO MOJyYeHHUS WH-
dbopmarnuu;

- cobupartb, 00pabaThIBaTh, AaHATU3UPOBATH U MPEACTABIATH MOJIY4YECHHBIE YKCIIEPUMEH-
TaJIbHBIC JAHHBIC;

- IPUMEHUTH TEOPETUYECKHE 3HAHUS Ha TPAKTUKE;

- HMCIIOJIb30BaTh COBPEMEHHBIC TEXHOJIOTHHM B IPHUIOTOBJICHUH OPraHUYECKHX ymoOpe-
HHIA, KOPMOB U TIepepadOTKHU c\X MPOAYKIIHH.

enaoemy:

-- HaBBIKaM# paboTHI B 1a0OPaTOPHUH MUKPOOHOIOTHUH;

- OCHOBHBIMH METOJaMHU MUKPOOHOJIOTHYECKUX UCCIIECJOBAHHA.

3.1 MaTpuua cooTHeceHHs TeM/pa3/1esi0OB Y4eOHOM QM CHUIIIMHBI (MOTYJIA)
U popMHUPYyeMbIX B HUX KOMIIeTEeHIIH I

Komnerenunn
Tembl, pa3nesbl JUCUUTTUHBI obmee
VYK-2 | VK-8 | [IK-2 | komudecTBO
KOMIIETEHIIUH

Beenenue. IlpenMer u uctopust pa3BuTusa. 3ajadyd U OCHOB- | + + + 3
HBIE HAITPABJICHUS] B MUKPOOHOJIOTHH.
Cucrematrka, MOpQosoTusi, CTpOEHHE M Pa3MHOXKEHHE MUK- | + + + 3
POOPraHU3MOB.
I'eHeTKa MUKpOOPraHU3MOB. B3aMMOOTHOLIEHUS MHKpoOOp- | + + + 3
TaHU3MOB MEX]Ty COO0H M OKpYKaOIIEH Cpeo.
MetabonusM MHUKpoopraHn3MoB. CHHTE3 BeIECTB MHUKpPOO- | + + + 3
HOH KJIETKOH
IIpeBpaiienre MUKpOOpraHU3MaMy COEAMHEHUH yriepoa, + + + 3
asoTta, hocdopa, cepbl, Kejle3a U JAPYruX HIEMEHTOB
Mukpodiopa m1o/10B ¥ oBoleH (3MU(pUTHBIE MEKPOOPTaHu3- | + + +
MBI TIOBEPXHOCTU JIUCTHEB, CEMSIH M 30HBI KOPHSI PacTEHHM). 3
MukpoOuoaoruyeckie OCHOBbI BUHOEIHSL.




4. CTpyKTYypa ¥ coepkaHue TUCHUILIUHBI (MOYJIs1)

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

4.1. O0beM IUCHMIJIMHBI U BUbI 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
JIEKITUHA 16 4
J1ab0opaTOpHBIC PAOOTHI 16 6
CamocrositenbHas paboTa, B T.4. 85 125
npopaboTka y4eOHOTO MarepHalia Mo AUCIUILTAHE 62 92
(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 | Paznen nucumniaussl (MOIysst), TeMbl Jekiuil u ux | O0beM B akaa. yacax | @opmupye-

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

1 | Beenenue. [Ipeamer u uctopus pa3BuTHs. 3a1a4u U 2 1 YK-2, VK-8,
OCHOBHBIE HaIIPaBJICHHUs B MUKPOOHOJIOTHH. I1K-2

2 | CucremaTrka, MOp(OJIOTHS, CTPOCHHUE U pa3MHOXKe- 4 1 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 | [IpeBpareHre MHKPOOpTraHU3MaMH  COCJIMHEHUIH 4 0.5 YK-2, VK-8,
yriepoja, azoTa, ¢ocdopa, cepsl, xene3a u Apyrux TK-2
JJIEMEHTOB,

6 | Mukpodiopa o708 U oBouIeH (MUGUTHBIE MUK- 2 0.5 VK-2, VK-8,
POOPTaHU3MEI IOBEPXHOCTH JIUCTHEB, CEMSTH M 30HBI [K-2
KOpHS pacTeHui) MHKpOOHOJIOTHUECKUE OCHOBBI
BUHOJICITHSI.
Htoro 16 4 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-
HHUPOBAaHME MHKPOOHOIIO- MuUKpOCKOIIBI: MBH-3, VK2, VK-8

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

MeToabl MUKpPOCKOITYe- AKTHUBBI.
CKOU IUArHOCTUKU
MuKpOCKOIbI, TEPMOCTAT,
CIIUPTOBKH, vaiiku Iletpu,
5 HUccnenosanus mopdoio- 2 05 MUKPOOHOJIOT. ne, | YK-2, YK-8,
THUH MUK B H KTHBOB  JUIA -
000 ' abo ea 0 [K-2
OKpAalINBaHUS 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
MUuKpOCKOITBI, 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 OKPAIITUBAHUS 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, MEpHbBIE IIHJIMH-

JIPBI, TATIETKU

MHUKpPOCKOITBI, BECHI J1a00-

paTopHbIe, TEepMOCTAT,
VCHTHpUKAIS  MUKDO CIIUPTOBKM, yaniku Ilerpu,

P o KOJIOBI, mukpobuoror. | YK-2, YK-8,
3 0oB. Briiencenue OakTepuit 2 1
MeTId, Habop PpeakTHBOB [K-2
B YHCTYIO KYJBbTYpY.
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

OKPAaIINBaHUST 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 12
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 | IloaroroBka K craue MOy 10 6
Wroro: 85 125

Ilepeuen» MeTonMUYecKOro odecneyeHus: Il CAMOCTOSITEIbLHONH padoThl MO AMCI M-
IIMHe (MOIYJII0):
Turora JI.B., MeTonuueckne yka3aHus JJ BBITTOJTHEHUSI KOHTPOIBHOM paObOTHI MO JTHC-
umuHe «Mukpoouosorus» JUist o0yJaromuxcs 1Mo HanpasieHuto noarotoBku 35.03.07 Tex-
HOJIOTHSI TPOU3BOJICTBA U MEPepabOTKU CEIbCKOXO3IUCTBEHHON NPOAYKUHUU. — MHUYpHHCK,

2025.

4.6 BopinosiHeHHe KOHTPOJIbHON padoThl 00y4al0IMMUCs 3204HOI (opMbI

Baxxnoit opmoii camocTosTeIbHON paboThl 00YJArOIIETOCs SBISCTCS HAMMCAHUE TTHChH-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIbHON pabOThI IO JAHHOW AMCLUILINHE.
Ienn BBIOTHEHUS PAOOTHI:




— cHCTeMaTu3alus, 3aKpeIUIeHue U yriyOJIeHne TEOPEeTHUECKUX 3HaHUM U YMEHHMN TpH-
MEHSTh UX Ul PellieHUs] KOHKPETHBIX MMPAKTUUYECKUX 3a]1aY;

—pa3BUTHE HABBIKOB CAMOCTOSITEIbHOW HAy4HOH pa®oThl (MJIAHUPOBAHUE U MPOBEACHUE
UCCIIeIOBaHMsl, paboTa ¢ HAyYHOU M CIPaBOYHOM JUTEPATypOil, HOPMATUBHBIMU ITPABOBBIMU aK-
TaMU, HHTEPIPETaUs OTYyYEHHBIX Pe3yIbTaTOB, UX IPABUILHOE U3JI0KEHHE U O(hopMIIeHHE).

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 TEOpETHUECKUX Bolpoca. BeiOop BapuaHTta onpenensi-
eTcs mocienHed uu@poil 3a4eTHOM KHIKKH.

Hepequb BOIIPOCOB IPCACTABJICH B MCTOJAUYCCKUX YKAa3aHHUAX JI BBIIIOJIHCHUA KOH-
TPOJBHOU PabOTHI.

4.7 Conep:kaHue pa3iejioB JUCUUILIMHBI

1. Bgenenue. [Ipeamer u uctopusi pa3Butus. 3aJaum U OCHOBHbIE HaIIpaBJie-
HUSI B MUKPOOMOJIOTHH.

[TpeameT MUKPOOMOJIOTHH, €€ MECTO U POJIb B cHCTEME (yHAaMEHTAIBHBIX HAYK, 3aa4H
U TIEPCIIEKTUBBI PAa3BUTHS KaK MPHUKJIAJAHON HAYKU B C/X MPOU3BOJACTBE, MOTYyYEHUHU MPOAYKTOB
OMOTEXHOJIOTHH, OXpaHe OKpyxaroiien cpeanl. OOmmas u crenuaibHas MUKPOOUOIOTHS: MEIH-
[IMHCKasA, BETepUHAPHAs, C/X, TeXHUUYECKas, KocMuueckas. OTpociu MUKpOOUOJIOTUU: OaKTepHo-
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 PUKKETCHUM, MHUKOILUIA3M, aKTHHOMHUIIET, (Gopm
OaxTepuii. Pazmepbl, MeTo bl UccieoBaHuid. [IOBEpXHOCTHBIE CTPYKTYPHI: KamcCyna, CIU3UCThIE
CJIOU, KTYTUKH, BOPCUHKU. COCTaB M CTPOEHUE KJIETOYHBIX CTEHOK y TPAMIIOJOKUTEIbHBIX U
rpaMoTpuULIaTeNbHbIX OakTepuit. [{uTomnazMarudeckass MmemOpaHa, cTpykTypa u ¢yHkiuu. [u-
TOIJIa3Ma M BKJIIOUeHHs. SaepHbiil anmapaTr. OOpa3oBaHue, pacnoioKeHUE, CTPYKTypa CIop y
OanusuI, KIOCTPUANMA, aKTHHOMUIIETOB. VX 3HaueHue.

DyKapuOTHYECKHE MUKPOOPTaHU3MBI: BOJIOPOCIH, MpocTeime, Tpuosl. OCHOBHBIC TIPH-
3HAKHU KJacca TpuOOB: 3Uro-, acKo-, AeTepo-, 6a3unaunomMuiieToB. X pois B mpupoae U Hapo-
HOM XO03sTiicTBe. MHUKpOOPTraHU3Mbl HEKJIETOUHOW opraHu3aiuu. Bupycel. Mopdosorusi, ocCHOB-
Heie npuHIuNb! Kiaccudukanuu. [IHK u PHK-reHOMHBIE, CTOKHBIE U TIPOCTEHIE.

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

3.I'eHeTHKA MUKPOOPTraHU3MOB. B3auMOOTHOIEHHSI MUKPOOPTaHU3MOB MEKIY CO-
00i1 1 OKpYy:KaKIIEeH cperoil.

I'enetnka wmukpoOoB. IlpakTHyeckoe 3HAYCHHE W3MEHYHMBOCTH MHUKPOOPTAHHU3MOB.
HacnenctBeHHOCT, MUKpOOpPraHu3MoB. OpraHu3aiusi TeHETUYECKOro armnapaTa, BHEXPOMOCOM-
HbIE€ HACIIEJICTBEHHOCTH, TeHEeTUYECKU ko, perukanus JJHK-mukpooprannzmon. @opmbl u3-
MEHYHMBOCTH: (EHOTUINUYECKAs, TeHOTUIINYecKas. MyTaluu: CIOHTaHHBIC, MHAYIIHPOBAHHBIC.



['eneTHuecKkue peKOMOMHAIIUHM MTPOKAPHOT — TPAHCAYKLUS, TpaHChopMallys, KOHbloramus. I'en-
Hasi MHKeHepusi. Bo3amoxHocTH, 001acTH IPUMEHEHUS €€ IOCTHXKEHUH.

[TpucnocoOuTenbHBIE BO3MOKHOCTH MUKPOOOB K BO3/IEHCTBHIO HEOIArONPHUATHBIX YCIIO0-
BUl cpenpl. OOpazoBaHue Karcyd, Crop, )KIT'YyTOBaHUE, CKOPOCTh Pa3MHOXKEHUS U JIpYTHe BIUsI-
HUSl YCJIOBMM BHEHIHEW Cpelbl Ha KU3HEAESITEIbHOCTh MUKPOOPTraHU3MOB. 3aBUCUMOCTH OT-
JENbHBIX TPYII MUKPOOOB OT BOJHOTO pPEXUMa, TeMIepaTyphl, KUCIOTHOCTH, SOBUTHIX Be-
IECTB, pajuanuy, 1aBjaeHus. OTHOILIEHUE MUKPOOPTaHU3MOB K KUCIOPOLY.

[Ipenynpexaenue pa3BUTUS MUKPOOOB C MOMOLIbIO (PU3MUECKUX U XUMHUYECKUX (aKTo-
poB (macrepu3anusi, cTepuan3anus, cHmkenne pH u T.1.). AHTUMUKPOOHBIC BEIECTBA, CIICIIH-
buvyHOCTh ¥ MexaHU3M JelicTBu. JlelicTBue OMOI0rn4eckux (PakTopoB, METObI CTEPUITH3AIUH.

XapakTep B3aMMOOTHOIICHUH MEXIY OpraHu3MaMH: CUMOMO3, MyTyajau3M, CUHEPIU3M,
XUIIHUYECTBO, MapasuTu3M. OCHOBBI KOHCEPBHUPOBAHUS ChIPbS U MPOJYKTaX Ha MPUHIUIAX Ou-
03a, anabnosa, abuosa, rienoadnosa.

B3anmocBsi3p 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 MUKPOOHOHN KJIETKU. XUMHUYECKas MPUPOJAA, CYIIHOCTb JEi-
CTBHS U KJaccupukanus GepMeHToB. DK30- U SHI0()EPMEHTHI.

[Tutanue u npixanue MukpoOoB. [Iutanne Mukpoopranu3mMoB. MexaHu3M U CrOCOOBI MH-
tanust. Kiaccudukanyus MEUKpOOPraHU3MOB 1O crocoOy nmuTanus. [locTymiieHne muraTenbHbIX
BElIECTB B KJIETKy. DaKkTOPBI, Onpenesstone 0COOCHHOCTH NMUTaHus (aHA00IM3Ma) U JIbIXaHUs
(karabonm3ma) MUKpPOOOB. XapaKTepHCTUKA aBTOTPOPHOTO M reTepOTPOPHOrO THIIOB ITUTAHHMS.

XeMomuTo- U XeMOoopranoTpodsl. ICTOUHUKHM SHEPTUU U MPUPOAA YCBOSIEMOTO Bellle-
ctBa. CanpoduThl, KOMMEHCAIIbI, TTAPa3UThl. AHA - U KaTaboNM3M. DHEPreTUYeCKuil OOMEH Y
MHUKpOOpraHu3MoB. bposkeHune kak crnoco0 Mojay4eHus: SHEPrUU B aHaOPOOHBIX YCIOBUSAX. AHA3-
poOHOE JpIXaHue

Hcnonp30BaHne OPraHNYECKMX M MUHEPAIBHBIX COCIMHEHUHN YIIepoAa B KaueCTBE HC-
TOYHUKOB NUTaHusl. OpraHu4ecKre U MUHEpAIbHbIE COSAMHEHMSI a30Ta, UCIOJIb3YEMble MUKPO-
OpraHu3MaMmu, UX pojb B 0OMEHe BELIEeCTB.

Tunel neixanust MEKpoOOB. Du3noIOTHYECKOe 3HAUCHUE AbIxaHus. LleHTpanbHas posib
AT® u crnocoOwl ee oOpa3oBanus (cyocTpatHoe (hochopuarpoBaHue, OKUCIUTENbHOE (ocdo-
pUIMpOBaHUE B IIENMH NEPEHOCa AIEKTPOHOB, poTodochopunupoBanue). XUMHU3M U SHEPreTHKA
Pa3IMYHBIX TUIIOB JAbIXaHUS.

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

Oco0eHHOCTH CHMHTE3a U B3aUMHBIX NPEBPAILLEHUI YIIIeBOAOB, OCJIKOB U KUPOB B MHK-
poOHBIX KieTkax. CHHTE3 APYTUX BEIIeCTB: (epMEHTOB, BATAMUHOB, THOOEPETIINHOB, TOKCHHOB,
AHTUOMOTHKOB, aJKaJIOUIOB. 3HaUCHHE TJIMKOJIM3a U IUKJIA TPUKApOOHOBBIX KHCIOT B KOHCT-
PYKTUBHOM METa0OIU3ME.

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

3HaueHue MpOoIeCCOB MPEBPAIICHUN YTIEpOA0COIEPKALINX BELIECTB B KPYTOBOPOTE YT-
Jepojia B IPUPOJIE U POJIb MUKPOOOB B (PUTOT€HHOM PACIIa/ie OPraHUYECKOTO BEIECTBA.

[IpeBparmieHue yrieBoa0B B aHaIPOOHBIX YCIOBHUSX.

CniuproBoe Opoxenue. McxoaHble 1 KOHEUHbIE MPOAYKTHL. Bo30yaurenu, ux mopdoo-
rudeckasi, (usmosoruyeckas XapakTEepUCTHKA, OMOXMUMHUYEcKHe cBoiicTBa. Mcrmosb3oBaHue
JPOXOKEeH A MPOM3BOJCTBA CIUPTOB, B XJIEOOMEKAPHOM MPOU3BOJCTBE, IS JPOXKKEBAHUS
KOPMOB. Y CIIOBUSI OpOKEHUS.

MonouHokucnoe Opoxenue. Mcxonusle 1 KOHEUHbIE MPOIYKTHl. Bo3Oynurenu romo- u
rerepoepMeHTaTUBHOTO OpoKeHUs. Mopdonorudyeckas, (U3HOIOTUUECKAsT XapaKTePUCTUKA
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B030yauTeneit. [lomydeHne MOMOYHOW KHCIOTHI, JTU3WHA; HCIIOJIB30BAaHUE 3TUX BEIIECTB TS
KOHCEPBUPOBaHMS OBOLIECH, KOPMOB, U3TrOTOBJICHUS allu10pUINHA, Keupa, KyMbica U T.1.

[TpormonoBokucnoe Opokenue. Pacnpocrpanenue. VcxoqHbie M1 KOHEYHBIE TPOTYKTHI.
Bo36yaurenu, ux mopgonorudeckas, (pusnonornyeckas XapakTepUCTHKA, OMOXMMHUYECKHE
cBo¥icTBa. Y ClloBHs OposkeHus. Mcronp30BaHue A MOIYYEHHUS CHIPOB, BUTAMHHOB.

MacnsHokucinoe, amnero0ytmioBoe Opoxkenus. Otkpoitue JI. I1actepa, padora C.H. Bu-
Horpazckoro. VicxoaHble 1 KOHEYHBIE TMPOAYKTH OpokeHus. Bo3Oyaurenu, ux mopdoioruye-
cKasi, (pu3MoJIornyecKas XapakTepucTuka, OMOXUMHUYEcKue cBoicTBa. Posb B mpupose, kopmo-
IIPOU3BO/JICTBE.

AspoOHBIN 1 aHa3pOOHBIHN pacna 6€3a30TUCTBIX OPraHUYECKUX BELIECTB PACTUTEIBHOIO
IIPOUCXOXKACHUS: KIIETYaTKH, FEMULIEIIIF0JI03b], IEKTUHOBBIX BELLECTB, )KUPA, TUTHHUHA.

Ponb MEKpOOpPraHu3mMoB B KpyroBOpOTE a30Ta.

AMMoHHn(UKanus (THUEHHE) a30TOCOJAEPKAIINX OPraHMYECKUX COeTUHEHUH (OenKoB,
AMHHOKHUCIIOT, HYKJIEMHOBBIX KHCJIOT, MOUYEBUHBI, MOUYEBOM, TUIIMYpOBOW KucCIOT). Bo30Oynute-
M mporecca, XuMu3M mporecca. [Iporeccbl aMMOHUUKAIINKA TP XPaHEHUH TUIOJIOB U OBO-
mied. [IpryunHbl mopun CenbCKOXO3SMCTBEHHON NMPOLYKIMM U BO3MOYKHOCTU €€ IPELyNpexe-
HUS.

ABTOTpO(HBIE OaKTEPHUH, BHI3BIBAIOIINE MPOLIECC HUTPUPUKALIUY.

dukcanus MOJIEKYISIPHOTO a30Ta MUKpOOpraHusMamu. A30TO(QUKCUPYIOIIHE MUKPOOP-
raHU3Mbl, CBOOOIHO KUBYIIME B ouBe. CUMOMOTHYECKas a30TOPUKCALIUS.

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

6. MukpodJiopa mioa0B U oBoieil (AMUPUTHbIE MUKPOOPTaHNU3MbI MOBEPXHOCTH
JIMCThEB, CEMSIH U 30HbI KOPHS pacTeHuii). Mukpoononornyeckue 0CHOBbI BUHOEJIHS.

CoBpeMeHHbIE TEXHOJOTHH B IPUTOTOBJIEHUH OPraHUYECKUX yI0OpeHui, KOpPMOB U Iie-
pepaboTku c\x mpoaykuuu. DnuduTHas MHKpodIopa U ee cocTaB. VM3mMeHeHUs: B SMUPUTHOM
MHUKpO(IIOpe MU pa3HbIX YCIOBHIX XpaHEHHUs IUI00B U oBollel. Bunosoii coctaB. O0cemeHe-
HUE ypoxasi Bo BpeMs yOopku. BoznelicTBue anupuToB Ha pacTUTENbHBIN opranu3M. Hcnonb-
30BaHME BHUJOBOTO COCTaBA AMU(PHUTHON MUKPODIOPHI MPHU OLEHKE MPUTOAHOCTH PACTEHUS JUIs
XpaHEHUs U nepepaboTKH.

Mukpobuosiornyeckas XapakTepUCTHKA TI0I00BOIIHON MPOAYKIUH. [IyTH 1 HCTOUHUKHU
uHpuuupoBanusa. KonnuecTBeHHBIM cocTaB MUKpOOpraHu3MoB. KauecTBeHHBIN COCTaB MHUKpPO-
opranuzMoB. Mopdonornyeckre 0COOEHHOCTH MHUKPOOPTraHU3MOB, MOPAXKAIOUIUX TJI0I00BOIII-
HYIO TMPOIYKIHUI0. MHKpPOOMOJOTHYECKHE OCHOBBI COXPAaHEHUS IUIOJ0OBOUIHONW MPOAYKLHU.
Crioco6b1 006paboTku. BausiHue cmoco60B KOHCEPBHPOBAHUS Ha KaYeCTBO, MUIIEBYIO LIEHHOCTh
Y COXPaHEHHUE TUI000BOLTHON MPOIYKIIMH.

MuKpoopranusMsl, HCIOJIb3yEMbIE B BUHOJEIBLYECKOM ITPOU3BOACTBE. BpenHble MUKpO-
OpraHU3Mbl 1 BO3MO>KHOCTH IPOHUKHOBEHHUS UX B IPOU3BOACTBO. bone3Hu 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 10-
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) AUCIIH- 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 MHKPOOPraHMU3MOB. 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
[IpeBparerre MUKpOOPraHU3MAMHU COETH- 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 1 oBOIIEH (ATUPUT- TectoBbie 3amaHus 20
6 HblE MHKpPOOpTaHuW3MbI moBepxHocTH iH- | 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, pacsel, kiioHa. (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. Xumuueckuit meron crepunusanun. (YK-2; YK-8; [TK-2)
13. BnwmseHue BHemHHX (DAaKTOPOB CpeIbl Ha >KU3HENCSTEIHbHOCTh MHKPOOPTAaHU3-
moB.(YK-2; VK-8; I1K-2)
14.  Knaccudukanus depmenroB. Mexanusm neiictust pepmenton. (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 MHUKpoopranuzmoB. (YK-2; VK-8;
[1K-2)
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19.  MonouHokucioe OpoxkeHue (Bo30yauTenu, XuMu3M, ucnoib3oBanue) (YK-2; YK-

8; TIK-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.  Mukpoduopa miogoB u oBored (dnudurHasie 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, Hcnojib3oBanue) (YK-2;
VK-8; TIK-2)

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

30. ®orocuHTE3 M XEMOCHHTE3, KaK CIOCOObI MUTaHus MHKpoopranuzmoB. (YK-2;
YK-8; TIK-2)

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

[1K-2)

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

33. IMouste Merabonm3ma, aHaOoinm3Ma, KaraboiamsMa. B3anmocBs3p OHMOXMMHYE-
ckux mporeccos. (YK-2; VK-8; I1K-2)

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

35.  Hcnonp3oBaHre MUKPOOPraHM3MOB B HapoaHoM xo3siicTBe. (VK-2; VK-8; T1K-2)

36.  Paznoxenune 0€3a30THCTBIX COCTUHEHHH MHUKPOOpPTaHW3MaMH (KJIETYaTKH, JIUT-
HHHA, MeKTHHOBBIX BemecTB). (YK-2; VK-8; I1K-2)

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

38.  BpenHble MUKPOOPTaHU3MbI M UX MPOHUKHOBeHHE B pon3BoacTBO. (YK-2; VK-8;
[1K-2)

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

40.  BpoxeHme Kak Croco0 TMOIyYeHHUS] PHEPTUU B aHAdPOOHBIX YCIOBHAX. AHa’POO-
Hoe meixanue (YK-2; VK-8; I1K-2)

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

42.  AuneroOytuioBoe OposkeHHs (BO30yauTenH, XUMH3M, ucronb3oBanue).(YK-2;
VYK-8; TIK-2)

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

44,  MacnsHokucioe Opokenue (Bo30yauTenu, XuMu3M, ucroib3obanue).(YK-2; VK-
8; [1K-2)

45. buonoruyeckne B3aMMOOTHOIICHUST MHUKPOOOB u aApyrux opranu3mos.(YK-2;
VYK-8; TIK-2)

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

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

48.  BnusHue crmocoOOB KOHCEPBUPOBAHUS HAa KAdyeCTBO, MUIIEBYIO IIEHHOCTh U CO-

XpaHeHue ioaooBoinHou mpoaykiuu. (YK-2; VK-8; [1K-2)
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49.  Ilytd ¥ UCTOYHUKH MHOPUIIMPOBAHUS MPOIYKIIUU PACTCHHEBOJCTBA U KHBOTHO-
BojcTBa. KonmnuectBenuslii coctaB MukpoopranusmoB. (YK-2; YK-8; I1K-2)
50. MUKpOOpraHu3Mbl, HCIOJIb3yeMble B BUHOJENIbYeCKOM 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 CUCTEMAaTH4eCKOE 3HAaHKUE BCEro Mpo-
rPaMMHOI0 MaTepuaia 1 HOBAaLlUH JIEKIIMOHHOTO
Kypca [0 CpaBHEHHIO C yUeOHOU TUTepaTypoi;

- OTYETIMBOE U CBOOOAHOE BIaICHUE 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 yOeAUTEIBHOE U3JI0Ke-
HUE OTBETa.

Tecrosble 3aganus (36-
40 6amtoB)

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

basossrii (50 -74

- 3HaHHE y3JIOBBIX P00IeM MUKPOOHOIOTHH U OC-
HOBHOTO COJICp KaHus JISKLIMOHHOTO Kypca;

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

TecrtoBsie 3ananus (24-
35)

- YaCTUYHbIC 3aTPYJAHEHHUS C BBIIIOJIHEHUEM IIPENY-
CMOTPEHHBIX IIPOrpaMMO 3a1aHH;

- CTPEMIIEHHE JIOTHYECKH ONPENEICHHO U IOCIIEN0BA-
TEJIbHO U3JI0KUTh OTBET.

Oamma) — - 3HaHHE BAXHEWITNX PadOT U3 CIHCKA PEKOMEH/T0- Pedepar (5- 9 6amnoB)
«XOpOIIIO» BaHHOW JIUTEPaTypBhI; OK3aMeHalMOHHbIE 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, TOBEPXHOCTHBIC 3HAHUS BaXKHEH-
LIMX pa3zAeoB IPOrpaMMbl H COAEPKaHUS JIEKLIHOH-
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 JIUTe-
. 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 BBINIOJHSTH IPEAYCMOTPEHHBIE TIPO-
rpaMMOH 3a/laHHs.

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

DK3aMeHAINOHHEIE BO-
mpocel (MeHee 15 Oai-
JIOB)

Bce xoMMIIeKTHI OIIEHOYHBIX CPEJCTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTepUaIoB), HE00-
XOJIUMBIX JJIS OILICHKU 3HAaHWM, YMEHUH, HABBIKOB U (MJIM) OMbITA AEATEIbHOCTH, XapaKTepU3y-
oIUe ATanbl (POPMHUPOBAHUS KOMIETSHIIMA B MPOIECCE OCBOCHUS TUCIUIUIMHBI (MOIYJS) TO-
JIPOOHO MPENICTaBICHBI B TOKyMeHTe «DOH/ OIEHOYHBIX CPEJCTB AUCIUTUIHHBI (MOIYIIS )».
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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 MPOU3BOACTBA M MEePEepabOTKH CEIbCKOXO03IHUCTBEHHOM MPO-
IyKIud. — Muaypusck, 2024,

3. AcconoB, H.®. Muxkpobuonorus: YueOHuk ans Bwicul. y4eb.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 npak-
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 IPENapaTOB MUKPOOPraHU3MOB - MuuypuHck, 2025.

2. Turosa JI.B. 3HakoMCTBO ¢ popMaMu MEKPOOPTraHU3MOB: - MudypuHck, 2025.

3. Tutosa JI.B. IlpuroroBnenne nuTaTeabHbIX Cpel A BbIPAIlUBAHUS MUKPOOpra-
HU3MOB- MuuypuHck, 2025.

4, Turosa JI.B. Metoas! crepunuszanuu. [IoarotoBka nmocyapl 1 MUTATEIbHBIX CPEL
JUISL cTepuiin3aiuu. - Muuypusck, 2025.

S. Tutosa JI.B. Yuer mukpoopranu3MoB B IOouBe M Bo3ayxe. OmpeneicHue MHUK-
PpOOHOTO YKCIa MOYBBI M BO3IyXa. - MudypuHck, 2025.

6. Turosa JI.B. Unentudukanus MukpoOoB. Brinenenue 6akrepuii B YHCTYIO KyJb-
Typy. - Muuypunck, 2025.

7. TuroBa JI.B. Oxpacka mMukpo6oB mo I'pamy. [IpoBepka 4HMCTOTHI KyIbTYpHI. -
Muuypunck, 2025.

8. Turoa JI.B. Bpoxxenue mosnoka u kaprodens. - Muuaypunck, 2025.

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

2025.

7.3 Undopmannonubie M nu(poBbie TEXHOJIOTHH (IPOrpaMMHoe odecreye-
HHeE, COBPeMeHHbIe MPodeCcCHOHAIbHbIE 0a3bl JaHHBIX U HHPOPMAIIUOHHBIE
CIIPaBOYHbIE CUCTEMbI)

VYyeOHast nucuuIUIMHA (MOAYJb) MpelycMaTpuBaeT OCBOCHHE MH(POPMAIMOHHBIX U LU (]-
POBBIX TeXHOJIOTHH. Peanu3arust upoBBIX TEXHOIOTUN B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSeTCS OJTHOW W3 BXXHEWINMX IIeie 0O0pa3oBaHUs, JArOIIEH BO3MOKHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00YJaIOIMXCsl KaK OyIyIuX BHICOKOKBAIU(DUIIMPOBAHHBIX CIIeLUa-
JIUCTOB.

[{udpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(h(PEeKTUBHOrO pemieHus
3a7ia4 Mpo(heCCHOHAIBHOIO, COLMAIBHOIO, JMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BAHUEM pa3iiny-
HBIX BUIOB KOMMYHHUKAIIMOHHBIX TEeXHONOTUH. OcBoeHHe HU(POBHIX TEXHOJOTMH B paMKax
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https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2AC9EF9C4E65

JAHHOW MUCIUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaJICXKAIIUM
00pa3oM moJrydath JOCTYI, YIPABJISTh, HHTETPUPOBATH, OOMEHUBATHCS, OLICHUBATh M CO3/1aBaTh
WH(OPMAIIHIO C TIOMOIIBIO ITU(PPOBBIX YCTPOUCTB U CETEBBIX TexHoJoruil. ®opmupoBanue nud-
POBOM KOMIIETEHTHOCTH TMpEJIoaraeT padoTy ¢ JaHHBIMH, BJIQJICHHE WHCTPYMEHTAMH MJIS
KOMMYHUKAaIUH.

7.3.1 DJ1IeKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 03.04.2024
No 6/1 (CeteBas snekTpoHHass OMOINOTEKA)

2. baza gaHHBIX 3JeKTpOHHBIX HHPOopMannoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
1o 00ECMEYEHHUIO JTOCTYIA K 3JeKTpOHHBIM HHpopMarmoHHbiM pecypcam ®I'BHY [THCXB ude-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnexTpoHHas OubimoreuHas cucrema «HarnmonaneHslil 1 poBoil pecypc «PyKoHT»:
Komnekmun «ba3oBsiit MmaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHue yCIyT M0 NpeAocTaBieH o JocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «Anekrponnoe m3narensctBo FOPAUTy (https://urait.ru/) (zoroBop Ha okasanue
YCIIYT 10 MPeI0CTaBICHUIO JOCTyma K oOpazoBarenbHoi miargopme OO0 «3aeKTpoHHOE U3/a-
teabcrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTpoHHO-OMOMMOTEUHAs crctema «Bepuanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE MCIOJIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanepHas snektpoHHas OmOimoreka» (https://rusneb.ru/)
(moroBop o noaximoyeHuu Kk HOb u npenocrasnennn nocrymna k oobexkram HOb ot 02.02.2024
Ne 101/HDb/4712-n)

7. CornaiieHue 0 COTPYJAHHYECTBE MO OKa3aHUI0 OMOIMOTEYHO-UH(OPMAIMOHHBIX U CO-
[UOKYJIBTYPHBIX YCIIYT IMOJIb30BATENsIM YHUBEPCUTETA U3 YHCIa MHBAIUIOB MO 3pEHUI0, clado-
BUJSIINX, WHBAUIOB JAPYTUX KATETOPUH C OTpaHWYCHHBIM JIOCTYIIOM K WH(OpMAIWH, JHII,
UMEIOIINX TPYAHOCTU ¢ uTeHueM ruiockomnedatHoro Tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcaiabHas HayuHas Ooubiamoreka uMm. A.C. IMTymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

7.3.2 MudopmManmoHHbIe CIPABOYHbIE CUCTEMBI

1. CnpaBounas npaBoBas cucreMa Koncynprantllntoc (oroBop noctaBku, aaanTaliy U COmpo-
BOXKJIeHUs FK3eMIlIsipoB cucteM Koncynprantlntoc ot 28.02.2025 Ne 12413 /13900/3C).

2. DnexkTpoHHBIA nepuoanueckuil crnpaBoyHuk «Cucrema 'TAPAHT)» (noroBop Ha yciyru mno
conpoBokaeHHUIO OT 28.02.2025 Ne 194-01/2025).

7.3.3 CoBpemeHHbIe podecCHOHATIbHBIE 0a3bl JaHHBIX

1. baza naHHBIX HOPMATUBHO-IIPABOBBIX aKTOB MH(GOPMAIIMOHHO-00Pa30BaTEIbHON MPO-
rpamMMmbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)

2. baza nannpix Hayunoii anextponnoi 6ubmmoreku eLIBRARY.RU — poccutickuii nn-
(dbopMaIMOHHO-aHATMTUYECKHUI MOpTal B 00JIACTH HAYKU, TEXHOJIOTUH, MEAUIIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/

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

4. OrtkpeiTeie nanHble @DenepalbHON CIYXKOBI TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

5. ITpodeccronansras 6a3a manusix. Karamor FOCTog http://gostbase.ru/.

6. IlpodeccuonanpHas 6aza maHHbIX. OI'BY DenepaabHBII HHCTHTYT MPOMBIITUICHHONH COO-
ctBer”octu http://wwwl.fips.ru/wps/portal/IPS Ru.
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
http://gostbase.ru/
http://www1.fips.ru/wps/portal/IPS_Ru

7. IlpodeccuonanpHas 0Oa3a JaHHBIX.

TEeXHUYECKOM mokymenTariu http://docs.cntd.ru/.

OJeKTpOHHBIH (OHJ IPaBOBOM M HOPMATHUBHO-

7.3.4 JIunieH3NOHHOE ¥ CBOOOHO pacpocTpaHsieMoe MporpaMMHoe odecrie-
YeHHe, B TOM 4YHcjie 0Te4eCTBEHHOI0 MPOU3BOACTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Ccoinka Ha Enunstit PexBusutel noa-
1O (mpaBoobna- | (JIMLIEH3MOHHOE, | PEECTp POCCHHCKHUX TBEPKAAIOLLEr0 A0-
JlaTenb) cBOOOJIHO pac- nporpamm it OBM | kymeHTa (mpu Hanmu-
npoctparsemoe) | u Bl (mpn HamIamm) YUH)
1 | Microsoft Windows, Microsoft JIuieH3nOHHOE - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nei-
CTBUS: OECCPOUHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuiieH3noHHbIH
rpammHoOe obecriede- | pus Kacrmepcko- ov.ru/reestr/366574/? noroeop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codrekey ot
Endpoint Security mms (Poccus) 09.12.2024 Ne 6/H,
OusHeca CPOK JCHCTBHUS: €
09.12.2024 mo
09.12.2025
3 | MoiitOduc Crangapr- | OOO «Hosble Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JlauHbIe TeX- ov.ru/reestr/301631/? «PyOukon»
OducHblil maker Hosorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 pabOoThI C IOKY- cust) 03641000008190000
MEHTaMH H [OYTON 12
(myoffice.ru) CPOK JieiicTBHs: Oec-
CPOYHO
4 OducHbli maker AO «P7» Jluuensnonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckTormHasi BepCusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JIeHCTBUS: Oec-
CPOYHO
5 OrneparioHHast Cu- 00O "Bazaner | JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoboaHOE MpO- ov.ru/reestr/303262/? «Codreke»
BaHHE» rpamMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
nevyenue" 03641000008230000
07
CpOK JIeHCTBUS: Oec-
CpOYHO
6 | Ilporpammuas cucte- | AO «Anrumna- | Jlunensuonnoe | https:/reestr.digital.g | JluuensuonHsi mo0-
Ma it oOHapyxeHust | ruar» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUILIaruaT» OT
BaHMH B y4eOHBIX U 23.05.2024 Ne 8151,
Hay4HBIX padoTax CPOK JICHCTBUS: €
«Axtumnaruatr BY3» 23.05.2024 no
(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | CsoGoxHo pac- - -

- IPOCMOTP AOKYMEH-

MpoCTpaHsIeMoe
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http://docs.cntd.ru/
https://ru.wikipedia.org/wiki/Adobe_Systems

ToB PDF, DjVU

8 Foxit Reader Foxit CsoGoHo pac- - -
- IIPOCMOTP JIOKYMEH- Corporation [POCTPAHIAEMOE
ToB PDF, DjVU

7.3.5 Pecypcbl nH()OPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii no udposoii Tpanchopmanun https://cdto.wiki/
2. Pexxum goctymna:.garant.ru - cnpaBouno-npaBoBas cucrema «I’APAHT»
3. Pexum  nmocryma: www.consultant.ru - cnpaBoOuYHO-TIpaBOBasi — CHUCTEMa

«Kouncynprant [Lnrocy»

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

LMS-miardpopma Moodle

Bupryanpnas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online

Buptyansnas nocka Padlet: https://ru.padlet.com

Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru

Cepsucsl onpocos: Suaekc ®opmsl, MyQuiz

Cepsucel BuaeocBszu: Suaekc reaemoct, Webinar.ru

. CepBuc coBMecTHOH pabOThl Haj mpoekTamu st HeOonpimx rpymm Trello
http://www.trello.com

ONoa~wONE

7.3.7 LlnppoBbie TEXHOJIOTHH, IPUMEHsIEMble TPH U3YYEeHUH TUCIHIIHHbI

Ne | Lludposble TeXHOIOTHH Bugp! yueOHoit pabotel, BemonHse- | Dopmupyemsie naK
MBIE C TPUMEHEHUEM [TUPPOBOIi KOMITETECHIINN
TEXHOJIOTHH
1. | OOnayHbIe TEXHOIOTUH Jlexnuu YK-2 N-1yx.o
CamocrosTenpHast paboTta
2. | bonbiue naHHbIC Jlexuuu VK-2 N-1yxo
CamocrosTenpHast paboTta
3. | Texnonoruu GecpoBo/I- Jlexun VK-2 N-1yx.o
HOW CBSI3U CamocrosTenpHast paboTta

8 MarepuajbHO-TeXHHYECKOE O0ecredeHrue TUCIMILIMHBI

JlaGopaTopHble pabOThl M JEKIMU MPOBOIATCA B YU4EOHBIX ayAMTOpUsAX Kadeapbl OHo-
TEXHOJIOTHH, CETIEKIINH W CEeMEHOBOJICTBA CEIbCKOXO3IMCTBEHHBIX KYIbTYp,: 2/32, 9/27, 9/29,
OCHAIIIEHHBIX ~ MYJIbTUMEIUHHON ammaparypoil (9JEKTpOHHAs J0CKa, HOYTOYK, IPOEKTOp,
9KpaH), MUKPOCKOIIaMH, TaOJIUIIaMHU.

OCHOBHBIE 3aHATHS O JAUCLUIUIMHE MPOBOJATCS B JabopaTtopuu, 00OpylOBaHHE U
odopMIIeHHe KOTOPOI COOTBETCTBYET HAIIPABICHHOCTH Kypca. il mpoBeneHus 3aHATHIH ydeo-
HbIE CTOJIBI O0OPYOBaHBI MOABOAKON AJIEKTPOIHEPTUH, raza. Obydaroniyecs MOryT UCHOJb30-
BaTh MUKPOCKOIBI M MaTepUaIIbl, HEOOXOAUMBIC JIJISl TIOATOTOBKH TPETApaToB, HHIUBUIAYAIHHO
CO CBOETO paboyero Mecra.
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

Jlns mpoBeneHus 3aHATHM HUCIONB3YIOTCA: ABTOKJIABHAs KOMHATa, TOPU3OHTAIbHBIA U
BEPTUKAJIbHBII aBTOKIaBbI, Neub Ilacrepa, TepMmocTar, XOJIOAWIBHUK, BEChl, BOJASHbIE OaHH,
MUKpPOOHOJIOTUYECKUE TIETIIN, XUMUYECKAs TIOCY/1a, PEAKTHUBBI.

Cmenowi:
OTarel 6MOJIOrHYECKOH IBOTIOLUH.
OCHOBOMNOJIO)KHUKHA MUKPOOHOJIOTUH.

o @DOopMBbI KIIETOK MPOKAPHOT.
o CxemaTtnueckoe KOMOMHHUPOBAHHOE U300paKEHUE MPOKAPUOTHOM KIIETKH.
o B3anmocss3b kaTabonu3ma 1 anadoau3Ma.
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Pabouas mporpamma quctumiInHbl «MHKpPOOHOJIOTHS» COCTAaBIEHA B COOTBETCTBUU C TpeOOBa-
Husimu @I'OC BO no Hanpasnenuto noarotoBku 35.03.07 TexHosorusi mpou3BOACTBA U MEpe-
pabOTKH CEbCKOXO3SHUCTBEHHOW MPOAYKIUNY Mpo(uis (HAIpaBICHHOCT)TEXHOJIOTHS MPOU3-
BOJICTBA U IepepabOTKU MPOAYKLUHN KHUBOTHOBOJCTBA, YTBEP)KAEHHOIO MpHKa3oM MuHUCTEp-
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 Ononoruu u Xumun, K.xuM.H. Ky3nenosa P.B.

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

[Tporpamma paccMoTpeHa Ha 3acelaHiM y4eOHO-MeToanYeckoit komuccuu 11710100BOIHOTO HH-
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 1 J0n0JIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.
[TporpamMa paccMOTpeHa Ha 3acefaHuu Kadeapbl CaJoBOJCTBA, OMOTEXHOJOIMU CEIEKIUU
CEIbCKOXO035MCTBEHHBIX KYJIbTYp, MpoToKosa Ne 11 ot 13 utonsa 2023r

[TporpamMa paccMoTpeHa Ha 3aceaHHM y4eOHO-METOJMUYECKOW KOMHMCCHUU MHCTHTyTa (yH7a-
MEHTAJIbHBIX U MPUKJIAJHBIX arpoonoTexHonoruii 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 A0MoOIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[TporpamMa paccMOTpeHa Ha 3acefaHuu Kadeapbl CaloBOJACTBA, OMOTEXHOJIOTHMU CEJEKIIUU
CEJIbCKOXO3SMCTBEHHBIX KYIbTYp, IpoToKos Ne 11 ot 03 mas 2024r

[IporpamMma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKON KOMHMCCHUM MHCTUTYTa (yHaa-
MEHTaJbHBIX U MPUKIAIHBIX arpobuorexHonoruit um. U.B. Muuypuna, nporokon Ne 10 ot 20
Mmast 2024r.

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

[Tporpamma nepepaboTaHa u I0MOIHEHA B cOOTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl 300TeXHUH U BeTepHUHApUH, npoTokon Ne 10
ot 8 mas 2025 r.

[IporpamMmma paccMoTpeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKON KOMHMCCHU MHCTUTYTa (yHHIa-
MEHTAJbHBIX M MPUKIAIHBIX arpoouorexHonoruii um. M.B. Muuypuna, nporokon Ne 8 ot 21
anpenst 2025 .

[Tporpamma yTBepskaeHa PemennemM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 08 ot 23 anpens 2025 r.

OpuruHan JOKyMEHTa XpaHUTCS Ha Kadeape TEeXHOJOTMH MPOU3BOJCTBA, XPAaHEHUS U Tepepa-
OOTKHU MPOYKIIMU PACTEHUEBOACTBA
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