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1 Hesn ocBOeHNsI TUCUMILTUHBI (MOY/JIs1)

Lenu npenogaBanusi TUCIUTLIAHBI (MOYs1) «MHKpOOHOIOTH» (GOPMHUPOBAHHUE Y 00Y-
YAFOIIMXCS 3HAHUH TI0 OCHOBAaM CHCTEMATUKH, OPraHU3alllU, CTPOCHUS, PYHKIINH, PU3NOIOTHH
¥ OMOXMMHMHM MUKPOOHOMN KJETKHU. V3yueHne 3aKOHOB >KU3HENEATEIIbHOCTH MUKPOOPTaHU3MOB,
oOMeHa BEIIECTB, POCTa U PA3BUTHS U B WCIOJH30BAHUMU IMOTYYCHHBIX 3HAHUU JUIS PEIICHUS
MPAKTUYECKUX BOMPOCOB, CBA3AHHBIX C CEIbCKOXO03SICTBEHHBIM TPOU3BOICTBOM.

3agaun:

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

1. W3y4uTh TOCTHKEHUS MEKPOOHOIOTUIECKON TPOMBIIIIIICHHOCTH.

2. HayuuThcs nmpaBuiibHOMY 0OOCHOBAHHUIO BOIIPOCOB MTOUYBEHHON OMOJIOTHH, KOJIO-
UM ¥ (PUTONATOTCHHONH MUKPODIIOPHI.

3. ['my0oK0 MOHMMATH POJIb MUKPOOMOJIOTUH B KOMIUIEKCHON pa3paboTke Mep Mo-
JTy4EHUS ¥ COXPAHEHHS YPOXKasi, B PEIICHUN MPOOJIEMBI 3aIIUTHI OKPYKAIOIEH Cpebl.

4. I1
03HATh CYIIHOCTH MPOIIECCOB, 00ECIICYMBAIONINX HEMPEPBIBHBIN KPYTOBOPOT BEIIECTB B IPUPO-
Ie.

S. [TprobpecTu 3HaHMS MO MCIIONIB30BAHUIO MUKPOOHOTO CHHTE3a B HApPOJAHOM XO-
341CTBE, 03HAKOMUTHCS ¢ JOCTHKEHUSIMU T€HHOW MH)KEHEPUU U CEJIEKLIMU MUKPOOOB.
6. OBnazners NPUHLMIIAMA MHUKPOOHOJIOTMYECKOTO MCCIIEI0BAaHUS KOPMOB, 3€pHa,

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

JlaHHas AUCHUIUIMHA COTJIACHO Y4eOHOMY IUIaHy 10 JaHHOMY HalpaBJIeHUIO [TOJITOTOBKH
OTHOCHTCS K 00s13aTenbHOM yactu broka «/{uctmmmmas (Moxynu)», b1.0.11.

JucuumuimHa «MHUKpOOHOJIOTUS» B3aUMOCBSI3aHa ¢ OCHOBHBIMU IOHSATHSIMU  JAMCLU-
wivH: «Heoprannueckas xumus», «9konorus», «PacrenuneBoactso». Kypc «MukpoOuonorus»
ABJIIETCS. OCHOBOIOJIATAIOIIUM /Uil U3YYEHUs CIENYIOINUX AUCUUIUIMH: «['€HeTHKa pacTeHUi u
JKUBOTHBIX», «®Pu3mnosoruss pacreHuit», <«IIpon3BOACTBO MNPOAYKIMH >KHBOTHOBOJCTBAY,
«Mopddomnorus 1 pU3NOJIOTUS CETbCKOXO03SICTBEHHBIX KUBOTHBIX ».

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

B pesynbraTte u3yueHus AUCHUIUIMHBI O0YYarOUUiics JOIKEH OCBOUTh TPYIOBbIE (PYHK-
M

IIpoBeneHne Hay4HO-MCCIIEOBATENbCKUX Pa3pabOTOK MO OTIEIBHBIM pazjesaM TeMbl
(40.011 Crienanuct 1Mo Hay4HO-HUCCIIEIOBATEIBCKAM U OMBITHO-KOHCTPYKTOPCKHM pa3paboTKam
(A /5)

TPYZIOBBIE IEUCTBUSA:

Ocy1iecTBieHUE BBIMOJHEHHS 3KCIIEPUMEHTOB U 0(OPMIICHUS PE3yJIbTaTOB HCCIIEA0BA-
HUI 1 pa3padoTok (A / 02.5)

[Iporecc n3yueHust TUCIUTIIIMHBI HAMpaBiieH Ha (OPMUPOBAHUE CIICTYIOIIUX KOMIIETEH-
1003178

VYK-2. Cnocoben onpenensiTs Kpyr 3aja4 B paMKax IMOCTaBJICHHOW 1IEIH ¥ BBIOUPAThH OMTH-
MAaJIbHBIE CTIOCOOBI X PEIICHHS], UCXO/IS M3 ISHCTBYIOIINX MTPABOBBIX HOPM, UMEIOIIUXCSI PECYPCOB
Y OTPaHUYECHUIA.

VYK-8. Cmocoben co3maBaTh ©  TOJJICPKUBATh B TOBCEIHEBHOM KM3HH U B
po(heCcCHOHATIPHON JCSITETTHHOCTH O€30TacHbIe YCIOBHS JKU3HENEATEIIbHOCTA JUISI COXPaHCHUS
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NPUPOTHOI cpenbl, o0ecrieueHns YCTOWYUBOTO Pa3BUTHs OOILECTBA, B TOM YHCIIE NPU yrpo3e H

BO3HUKHOBEHHH YPE3BbIYAMHBIX CUTYaAIUil U BOEHHBIX KOH(IUKTOB

[TK-2. 3Haer nenu, 3a1a4u, METOABI U CPEJICTBA IUIAHUPOBAHUS U OpPTraHU3AI[UU UCCIIEO-

BaHUA

Kon 1 nanme-

Kputepun orieHuBanus {

pPE3yIIbTATOB 00YIEHHUS

Hwuzkuii (no-
Kon n manme- HOBaHUE WH- o
MOPOTOBBIH,
HOBaHHE KOM- JIUKaTopa Jo- . . o
o —— CTISKCHIS KOMIIETECHIIUS IToporoBwiii BbazoBwiit [IponBuHyTHII
KOMIIETEHIINI He chopumpo-
BaHA)
VK-2. Cnoco- NA-1yxo — He moxer He nocrarouno |B mocratou- |OtnmuHO hopmy-
6en onpenenats | Gopmynupyet | popmymHpo- YETKO MOXKET HOM CTENeHN |JTHpPYyeT B paMKax
KpYT 3aj1a4 B B paMKax MMo- |BaTh B paMKax |(opMmynupoBath |MOXeET (Op- |MOCTaBICHHON
paMKax IocTaB- | CTaBJICHHOM MOCTABJICHHOW |B paMKax Io- MYJIUPOBATh B |IEJIM IPOCKTA
JICHHOW IIEJIM M | T[EJIA TIPOEKTa |IENIM IPOeKTa | CTABJICEHHOW IENH | paMKax Io- COBOKYITHOCTB
BBIOUpATH OTI- COBOKYITHOCTh |COBOKYITHOCTh |IIPOEKTa COBO- CTaBJICHHOM |B3aMMOCBS3aH-
THMaJILHEIE B3aHUMOCBSI- B3aMMOCBS3aH- |KYIHOCTb B3au- |IIEJIM MPOEKTa |HBIX 3aja4, 00ec-
CITIOCOOBI UX 3aHHBIX 3aJa4, |HBIX 3a7ad4, MOCBSI3aHHBIX COBOKYITHOCTH |TI€YHBAIOIINX €€
pemieHns, ucxo- | obecrieunBa-  |obOecreunBar- |3amad, oOecredn- | B3anuMOCBS- JIOCTHIKEHHE.
ISl U3 JICHCTBY- IOIUX €€ T0- |IIMX €€ JOCTH- |BarolluX €€ J10- |3aHHBIX 3a1a4, | UeTKo MOoXKeT
FOIIHX TTPaBO- CTH)KEHHE. skenue. He Mmo- |cTmkenue. He obecrieunBa- |OMpPEAETATH
BEIX HOPM, Onpenenser JKET OMPEENATH | TOCTATOYHO YeT- |FOIIUX €€ A0- | O0XKHIaeMbIe pe-
HAMEIOIIMXCS 0’KHaeMEIE 0XKHIaEMEBIE KO MOXET OIpe- |CTHKCHUE. 3yJIBTATHI Pellle-
pecypcoB u pe3yJIbTaThI pe3yIbTaThl JIenATh okugac- |JlocTaTouyHO | HHS BBIAEICHHBIX
OTpaHIYCHUI pEUICHUs BbI- | pEIICHUs BBIJIe- | MbIE PE3yJIbTAaThl |YETKO MOXKET |3ajad.
JICNICHHBIX 3a- |JICHHBIX 33[]a4. |pEIICHUsS BBIAE- |ONpPEeNiaTh
Jaq JIEHHBIX 3a/1a4. 0KUaEMEIE
pe3yIbTaThl
pelieHus BhI-
JIETIEHHBIX
3aj1ad4.
WI-3yk2 — He moxer pe- | Cinabo pemaer Xopomo pe- |OTIHYHO pemaer
Pemaer koH-  |mIaTh KOHKPET- |KOHKPETHBIE 3a- | IIAET KOH- KOHKPETHEIE 3a-
KpETHBIC 3ajla- |HbIC 3aJIa4H Jla4M MTPOEKTA, KpETHBIC 3a-  |Jauu IPOEKTa,
YU MPOEKTA, MPOEKTa, 3a5IB- |3asiBIIEHHOTO JTa4X TIPOEKTA, |3asiBIICHHOTO
3a4BJIEHHOIO  |JE€HHOrO Kaye- |KayecTBa U 3a 3agBJIECHHOIO |Ka4vecTBa U 3a
KauecTBa M 32 |CTBa M 3@ YCTa- |YCTAHOBJICHHOE |KAueCTBa M 32 |YCTAHOBJICHHOE
YCTaHOBJICH- HOBJICHHOE BpeMs. YCTaHOBJICH- |BpeMms.
HOE BpeMmsl. BpeMmsl. HOE BpeMsl.
VK-8. N-1ykg— He obecreun- |He Bcerma obec- |doctatouno |Bcerma oGecrre-
Crocoben OOecneunBaer |BaeT Oe3omac- |IeYnBaeT 0es3- gacTo obecme- |uuBaeT Oe301mac-
CO311aBaTh U 0Oe301acHbIe HBIE W/UIIN OIlacHBIE W/WIM | 4YUBAeT Oe3- HBIE U/HWJIA KOM-
TIOJICP’KUBATH B | 1/VITH KOM- KOM(OpPTHBIC KOM(OpPTHBIC OIIaCHBIE ¢dbopTHBIE yCI0-
MOBCEAHEBHOH | (DOPTHBIE YCIIO- |YCIOBUS TPyAa |YyCIOBHS TPyAa H/WIIA KOM- BUS TPy/a Ha
JKA3HU U B BHSI TpyJla HA  |Ha pabouem Ha paboyem Me- | (opTHBIE paboueM MecTe, B
npodeccuoHab | paboueM MecTe, [MecTe, B T.4. ¢ |CT€, B T.4. C [TI0- | yCIIOBHS TPY- |T.4. C IOMOIIIBIO
HOM B T.4. C IOMO- |IIOMOIILIO0 MOIIBIO CPEJICTB |71 Ha paboueM | CPEIICTB 3aIUThI.
JIEATENHHOCTH IIbIO CPEACTB  |CPEICTB 3alllh- |3alUTHI. MECTE, B T.4. C
Oe3omacHbIe 3aIUTHI. THL ITOMOIIBIO
YCIIOBUS CPEJICTB 3a-
JKH3HEEATETBH IIATEL
OCTH JUIA N-2yke — He BeisiBisier 1 |He Bcerma BeisiB- |UacTo BeIsiB- | Beerna BhIsSBIISIET
COXpaHEHUS BriaBiser u HE YCTpaHseT |JSeT U He BCEer/ia |JSeT U J0CTa- |W BCETJa ycTpa-
[IPUPOIHOM yCTpaHseT POOJIEMBI, YCTpaAHSET MPO- | TOYHO YACTO  |HSIET IPOOJIEMBI,
CpeIIbI, IPO0JIEMBI, CBSI3aHHBIE C OJIEeMbI, CBSI3aH- | yCTpaHseT CBSI3aHHBIE C
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o0ecrieueHus CBS3aHHBIC C  |HAPYIICHUSMHU |HBIC C HApyIle-  |MPOOJIEMBI, HapyIICHUIMHA
YCTOWYHBOTO HApYyIICHUSMHU |TEXHHKH 0€3-  |HUSMH TEXHWKH |CBSI3aHHBIC C  |TEXHHUKH 0Oe3-
pa3BuTHs TEXHUKH 0€3- |OMAacCHOCTH Ha |0OE30MaCHOCTH Ha |HApYIICHUSMH | OTIACHOCTH Ha
00IIIeCTBa, B TOM | OMACHOCTH Ha |pabodyeM MecTe. |pabodyeM MeCTe. |TeXHHKHU 0e3- |pabodyem MecTe.
YHCIIe TIPU pabouem me- OTACHOCTH Ha
yTpo3e u cTe. pabouem Me-
BO3HHKHOBCHUU cTe.
YpEe3BBIYANHBIX
CUTyalLUil 1
BOCHHBIX
KOH(JIMKTOB
[1K-2 NI-1,0— He anannsu- He Bcerna ana- Hocrarouno | Bcerna ananm-
3HaeT e, AnHanmuzupyer | pyerT LeiH U JTU3UPYET [IEJH | YaCTO aHAIH- | 3UPYET [ENH U
3aJla4yu, METOJIbI | 1SN ¥ 3a/1a4 | 3aJa4d IPOBO- | M 3aJ1a4H MPO- 3UPYeT IENU | 3a]1a4¥ [IPOBO-
Y CpeICTBa MPOBOJAMMBIX | JUMBIX UCCJIE- | BOJUMBIX UC- W 331341 JIUMBIX HCCIIC-
IJIAaHUPOBAaHUS | MCCIIeI0Ba- JIOBaHUH, CIICIOBAHHH, MPOBOJMMBIX | IOBaHUH,
Y OpraHu3alluu | HU, 0POopM- odopmitsieT odopmIIsIeT pe- | UCCiIenoBa- odopmiiser pe-
HCCIIEI0BAHUA JIAET pe3yiib- pe3yJIbTaThI 3yNIbTaThl HAY4Y- | HUH, OPOPM- | 3yNIBTAaThl HAYY-
TaThl HAYYHO- | HAYyYHO- HO- JSIET pe3ylib- | HO-
HCCIeI0Ba- HCCIeIoBa- WCCIIEIOBATENb- | TAThI HAYY- HCCIIEIOBATEb-
TENbCKUX Pa- | TENBCKHUX pa- | CKHX paboT HO- CKHX paboT
oot oot HCCIIeIoBa-
TEbCKUX
pabor.
NA-22— He criocoben | Ynosiersopu- | Xopoio OtnuyHO Npu-
[Mpumensier MPUMEHSTh TENBHO MIPUMe- | TIPUMEHSET MEHSIET METOJIbI
METOJBI MPO- | METOJBI TIPO- | HSET METOJIBI METOJIBI MPO- | TIPOBEICHHUS U
BCIACHUA U BCACHUA U IMPOBCACHUA U BCIACHUA U CpeacTBa Iuia-
Cpe/ICTBa IJIa- | CPEJICTBA IIa- | CPEJCTBA IJa- cpezcTBa HUPOBAHUS HC-
HUPOBaHUS HUPOBAHUS HUPOBAHUS MC- | MJIAHUPOBA- | CJICJOBaHUA,
HCCIIeI0Ba- HCCIIEN0Ba- CJIeIOBaHMH, HMS HCClIe- 00001EeHs 1
HMi, 000011e- | HUil, 0000111e- | 0000IIECHNS 1 JIOBaHM, 00pabOTKHU HH-
HUS U 00pa- HUs U 00pa- 00paboTky MH- | 0000meHus | popmanuu
0oTku uHbpop- | 60TKM UHGpOP- | hopMauu 1 00paboTKH
Manuu Maluu UHGPOPMAIUH

B pezynbmame oceoenus oucyuniunvl 06y4aromyuiics O0NHCeH.:

3Hamb:

- OCHOBHBIC TCPMUHBI U TOHATHUA MI/IKp06I/IOJ'IOFI/II/I;

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

- 0COOCHHOCTH CHHTE3a M B3aMMHBIX NPEBpAIllEeHUH yIiIeBOI0B, OEIKOB U KUPOB B MUK-
poOHBIX KieTkaX. CHHTEe3 JPyTrux BemecTs: (hepMeHTOB, BUTAMUHOB, THOOEPEITMHOB, TOKCHHOB,
AHTUOHMOTHKOB, aJIKAJIONJIOB.

- TEXHOIIOTHUIO TPOIECCOB (OpOKEHHMsI, OKHCICHUS, PA3IOKECHHSI) YCIOBUS MPOTEKAHUS

IPOIIECCOB.

- TEXHUKY 0€301acHOCTH paboThl B 1a00paTOPUHU MUKPOOHOJIOTHY;
- KaK pemarh CTaHIapTHBIC 337a4 MPO(ECCHOHAILHON JEATEIHHOCTH Ha OCHOBE WH-

dopmanoHHON M OuOIMOrpagUuUecKo  KyIbTYpHI

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

KOMMYHHKAIIIOHHBIX TEXHOJIOTUH M C YYETOM OCHOBHBIX TpeOoBaHUN MH(OpPMAIMOHHOW 0e3-

OIIaCHOCTH

ymembw:

- OPraHu30BaTh U BCCTH HAYYHO-UCCIICAOBATCIBCKYIO U IMPAKTHUYCCKYIO NCATCIBHOCTH B

nabopaTopuu MUKPOOHOJIOTHH;

- OCBauBaTh U IPUMCHSATH B pa60Te MCTOAHUKU UCCICAOBAHUA MUKPOOPTraHU3MOB;




- TPAMOTHO KYJIbTUBUPOBATh MUKPOOBI B Ta0OPATOPHBIX YCIOBUAX U OOBSICHATH OMOXU-
MHYECKYIO HallPaBJIEHHOCTb IPOLIECCOB, OCYIIECTBIIEMBIX MUKPOOAMH:

- BECTH HaOJIIOJICHUS U HKCIIEPUMEHTAIIbHBIC UCCIIEIOBAaHNUS B MOJIEBBIX U JIa0OPATOPHBIX
YCIIOBUSIX;

- pabotarh ¢ nUTEpaTypol U MHPOPMALMOHHBIMH CUCTEMaMH C IIENBIO MOJyYeHUS WH-
dbopmarnuu;

- cobupartb, 00pabaThIBaTh, AaHAIU3UPOBATH U MPEACTABIATH MMOJIy4YCHHBIE YKCTIEPUMEH-
TaJIbHBIC JAHHBIC;

- IPUMEHUTH TEOPETUYECCKHIE 3HAHUS Ha TPAKTUKE;

- HMCIIOJIb30BaTh COBPEMEHHBIE TEXHOJIOTUHM B NPHUIOTOBJICHUH OPraHUYECKUX ymoOpe-
HHIA, KOPMOB U TIepepadOTKHU c\X MPOAYKIIHH.

enaoemy:

-- HaBBIKaM# paboTHI B 1a00PaTOPHUH MUKPOOHOIOTHH;

- OCHOBHBIMH METOJaMHU MUKPOOHOJIOTHYECKUX HUCCIIECJOBAHHA.

3.1 MaTpuua cooTHeceHHs TeM/pa3/esiOB Y4eOHOM TN CHUIINHBI (MOTYJIs1)
U popMHUPYyeMbIX B HUX KOMIIeTEeHIIH I

Komnerenunn
Tembl, pa3nesnbl JUCUUTTAHBI obmee
VYK-2 | VK-8 | [IK-2 | komudecTBO
KOMITETEHIIMH

Beenenue. IlpenMer u uctopust pa3BuTusa. 3ajadyd U OCHOB- | + + + 3
HbI€ HAaIIPaBJIEHNsI B MUKPOOHOJIOTHH.
Cucrematrka, MOpQosorusi, CTpoeHHe ¥ Pa3MHOXKEHHE MUK- | + + + 3
POOPraHU3MOB.
I'eneTnika MHKPOOpPraHU3MOB. B3anMOOTHOLIEHUS MHKpPOOp- | + + + 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 CTpyKTypa M coepKaHue AMCUMILIMHBI (MO1YJIA)
O6H_[a}1 TPYAOCMKOCTH JUCIHUIIJIMHBI COCTABJISACT 4 3a4y€THBIE CAMHUIIBI, 144 aKaz. 4aca.

4.1 O0beM AMCHMIJIMHBI U BBl Y4eOHOH padoThl

Bcero akazn. yacos
B . ITo ounoit Gpopme o 3aounHOM
W1 3aHSATHN

o0yueHus ¢dopme o0yueHus

(1 cemectp) (1 xypce)
OO0mmas Tpy10eMKOCTh AUCIUTUIHHEI 144 144
KonraktHas pabora 00yuaromuxcs ¢ mpernojaBareieM. 48 14
AynHUTOpHBIE 3aHATHUS, B T.4. 48 14
JIEKIIUHA 16 6
J1a00paTopHbie PadOThHI 32 8
CamocrosTenbHast paboTa, B T.4. 69 121




npopaboTka yueOHOTo MaTeprana o IUCIHUIUTHHE (KOH-

CIICKTOB JICKIU, yUeOHHKOB, MAaTEPHAJIOB CETEBBIX PECyp- 59 100

COB)

BBITTOJIHEHHE KOHTPOJIBHON paboThI - 21

MOATOTOBKA K CJIa4e MOJYJIsS 10

KonTpons 27 9

By uTOroBoro KOHTpOJIS 9K3aMeH

4.2 Jleknun
O0beM B akaa. yacax
No Paznen aucuminHel (MOAYIs), TEMbI JISKIUK U UX OYHas 3a04yHast dopmupyemble
h cofiepKaHue ¢dopma tdbopma KOMITCTEHIINT
oOyueHust | oOydeHuUs

1 Brenenue. [Ipeamet u uctopust pa3BuTHs. 3agaqu 5 1 YK-2, YK-8,
Y OCHOBHBIE HAIPABJICHUS B MUKPOOWOIOTHH. I1K-2

2 Cucremaruka, MOp(hOJIOTHS, CTPOCHUE ¥ Pa3MHO- 4 1 YK-2, YK-8,
YKE€HHE MUKpPOOPraHU3MOB. IK-2
I'eneTnka Mukpoopranu3zMoB. B3anmooTHoLIeHUs VK-2. VK-8

3 | MUKPOOPTaHU3MOB MEXTy CO00M 1 OKpyKaroIIeit 2 1 Hi<-2 '
cpenoil.

4 Metabonu3M MUKpooprann3MoB. CHHTE3 BEIIECTB 2 1 YK-2, YK-§,
MUKPOOHOM KIIETKOM. I1K-2
[IpeBpamienre MHUKpPOOpPraHW3MaMu COEIUHEHUU

YK-2, YK-§,

5 | yrnepona, azota, Gocdopa, cepsl, Kee3a U JPyrux 4 1 K-2
JIIEMEHTOB,

Muxkpodopa m1o10B u oBomIeH (AMUPUTHBIE MUAK-

6 | POOPraHM3Mbl IOBEPXHOCTH JIHUCTHEB, CEMAH U 30- 5 1 YK-2, YK-§,
HBI KOpHS pacTeHuit). MukpoOuoaornyeckue oc- [K-2
HOBBI BUHOJISITHSL.

Uroro 16 6 2

4.3 JlabopaTopHbie padoThI
Ne OO0OBeM B akaj. yacax
dopmupye-

bas HanmeHnoBanue 3aHATHS oHa 3a0tHad JlaGopatoprioe MbIE KOMITe-
ne- dopma dopma o0opyioBaHHe —
na oOydeHust | oOydeHUs

Hasnauenue u ¢pyHKIHO-

HUPOBAHUE MUKPOOHOJIO- MUKpOCKOIIBI: MBHU-3, VK2, VK-8

2 | ruueckoi jaboparopuu. 2 0,5 mukpoOuosior. Ilernu. Pe- Hi(-Z '
MeToabl MUKpOCKOITYe- AKTHUBBI.

CKOM AMarHOCTUKHU
MHUKpPOCKOIIBI, TEPMOCTAT,
CHHUPTOBKH, yamku Ilerpu,

5 HUccnenoanus mopdoo- 5 05 MHUKPOOHOJIOT. ney, | YK-2, YK-8,

THH MUKPOOOB ' HabOp  peakTWBOB s MK-2
OKpAaIllMBaHUS MHKPOOpTa-
HU3MOB

5 [IpuroroBnenue nurarenb- 5 TepMOCTilT’ aproiias, ¢y YK-2, YK-§,

HBIX CpEIL IIMIBHBIA  [IKad, dYamku K2
IleTpu, nNUMETKH, KOJIOBI
2 | MeTopl CTeprIIH3aIIHH. 2 Muxkpockorsl, Becwl 1abo- | YK-2, VK-8,




HO,I[FOTOBKEI MOoCybl U 1N~
TaTCJIbHBIX CPEA JIA CTC-
puimr3anuun

paTopHbIe, TEPMOCTAT, aB-
TOKJIaB, CIIUPTOBKH, Yalll-
ku [letpu, MukpoOHOIIOT.
MeTIU, Habop peaKTHBOB
TUTSL OKPAIINBAHUSI MUKPO-
OpraHN3MOB, MEpHBIC ITH-
JMHJPHI, THIIETKH

[K-2

Komnoksuywm: ITurarens-
HBIE CPEJbI U METOMBI CTE-
pUIM3aLNY.

MUKpOCKOITBI, TUTUTKA
JNIEKTPHYECKAs, TEPMO-
CTaT, aBTOKJIaB, CITUPTOB-
ku, yamku [letpu, Mukpo-
OmoJIOT. TIET)IH, HAaObOp pe-
AKTHBOB JIJISI OKpaIlInBa-
HUSL MUKPOOPTaHU3MOB,
MEpHBIE IHIUHAPHI, TTH-
METKH, XUMUYECKUE PEaK-
TUBBI

VK-2, VK-8,
[K-2

IlocTaHoBka ONOBITOB MO
y4eTy MHUKPOOPraHU3MOB B
MOYBE U BO3IIYXE.

TEPMOCTAT, CIIUPTOBKH,
yamku [letpu, MUKpoOHO-
JIOT. TIeTiiH, Habop peakTH-
BOB JIs1 OKpalllBaHUA
MHUKPOOPTaHU3MOB, MEp-
HBIC IWITHHIPHI, TUTTETKH,
XUMHNYCCKHUEC PCAKTUBEBIL

YK-2, YK-§,
[IK-2

Omnpenenenne MUKPOOHOTO
YHucia TOYBHI M BO3IyXa
(aHanmu3 OMBITOB).

MHUKpPOCKOITBI, BECHI J1a00-
paTopHEIe, TEpMOCTAT,
CIIUPTOBKH, yaniku Ilerpu,
MHUKPOOHOJIOT. MeTIIy,
HAOOp  pCaKTUBOB IS
OKpalIMBaHHUs MHKPOOpTa-
HU3MOB, MCPHBIC [IUJIMH-
APbI, MTUIICTKN

YK-2, YK-§,
[1K-2

WnenTudukanuss  MUKPO-
0oB. Brimenenue GakTepwii
B YHCTYIO KYJIBTYPY.

MHUKpPOCKOIIBI, BECHI J1a00-
paTopHBIE, TEPMOCTAT,
CIIUPTOBKM, Yamku Ilerpu,
KOJIOBI, MHUKPOOHOJIOT.
NeTId, Habop PpeakTHBOB
IUTSL OKpAIIMBaHUS MHUKPO-
OpraHU3MOB, MEpHBIE IIH-
JUHJPBI, TUIETKH

YK-2, YK-§,
[IK-2

Okpacka o ['pammy. IIpo-
BEPKa YHUCTOTHI KYJIbTYPHI.

MUuKpOCKOIBI, TEpPMOCTAT,
CIIUPTOBKM, Yanmiku Ilerpu,
MHUKPOOHOJIOT. MeTIIN,
Habop  PEaKkTUBOB IS
OKpPAaLINBaHUS MHKpPOOpPTa-
HU3MOB

YK-2, YK-§,
[1K-2

ITocTaHOBKA ONIBITOB 1O
OpO’KEeHHIO MOJIOKA U Kap-
Todens

TEPMOCTaT, CIUPTOBKH,
yamku [lerpu, Mukpobuo-
JIOT. TIeTiIH, Habop peakTu-
BOB ISl OKPAIINBaHUSI
MHUKPOOPTaHU3MOB, MEp-
HBbIC TIWJIMH]PBI, TTHIIETKH,
XVUMHYECKHE PEaKTHBEI

AHanu3 onbITOB 1O OpoXKe-
HHUIO MOJIOKa U KapTodess

Muxkpockonsl, TepMocCTar,
CHUPTOBKH, yamku [lerpu,
MHUKpPOOHOJIOT. METIH,
Ha0Op peakTWBOB s

YK-2, YK-§,
[K-2




OKpallrMBaHud MUKpOOpra-
HHU3MOB

MuUKpOCKOIbI, TUIUTKA
3IEKTpUIECKas, TEPMO-
CTaT, aBTOKJIAaB, CIIPTOB-
ku, yamku [lerpu, MUKpo-

[TocTaHoBKa OMBITOB IO
OuoJior. meTiim, Habop pe- YK-2, YK-8,
4 | pa3goXKCHHIO KICTYATKH HU 2
AKTHBOB JJIs1 OKpalInBa- IK-2
MEKTHHOBBIX BEILECTB.
HUSI MUKPOOPTaHN3MOB,
MEpHbIE [FTHHAPHI, TTH-
METKH, XUMHUYECKUE PeaK-
TUBBI
TEPMOCTAT, CHUPTOBKH,
yamku [letpu, Mukpobuo-
AHanu3 onbITOB 1O Oposxe- JIOT. TIETIIH, HA0OP PeaKTu- VK2, VK-8
4 | HAIO KIIETYaTKH W TIEKTH- 2 BOB JIJTSI OKpAIIMBAHUS Hi( 2 '
HOBBIX BEIIECTB. MHKpPOOPTaHU3MOB, MEp-
HBIC IIWIMHIPHI, TUTICTKH,
XUMHYECKHE PEAKTHUBEI
MUKpPOCKOIIBI, TEPMOCTAT,
AHanmu3 OMBITOB IO OKHC-
CIIUPTOBKM, yanmiku Ilerpu,
neHuro kieryatku. [locra-
MUKPOOHOJIOT. meriny, | YK-2, VK-8,
5 | HOBKa OIBITOB MO a30ToO- 2
Ha0Op pPEeakTWBOB A IK-2
¢ukcanuu, aMMOHHU(UKA-
ik, HATpHQUKAIH OKpAalINBaHUS MHKPOOpPTa-
- HHTP ) HHU3MOB
MHUKpPOCKOIIBI, TEPMOCTAT,
CIIUPTOBKH, yaniku Ilerpu,
AHanu3 OMBITOB IO a30To-
MUKPOOHOJIOT. meriny, | YK-2, VK-8,
5 | ¢ukcammm, ammonmHpHKa- 2
HAOOp  pPCaKTUBOB IS IK-2

WY, HUTPUDUKALTUH.

OKpAIlMBaHUA MUKPOOpPTa-

HU3MOB
Bcero: 32 8
4.4 IlpakTH4YecKue 3aHATUS HE NPELYCMOTPEHBI
4.5 CamocrosiTesibHAst padoTa 00y4ar0IuXcst
OObeM B akaj. 4ac,
Pasnen que- | B CP OuHas 3a04Hast
[TUTLTHHBL bopma dopma
oOydeHust | oOy4eHHs
[IpopaboTka y4eOHOrO MaTepuaia IO IUCIUILINHE 10 10
1 | (KOHCIEKTOB JICKLMH, y4eOHHKOB, MaTepHaloB CeTe-
Paznmen 1 BBIX PECYPCOB)
2 | BrimonHeHME KOHTPOIIBHOM pabOTHI
[IpopaboTka y4eOHOrO MaTepuaia IO IUCIUILINHE 10 10
1 | (KOHCHEKTOB JeKIHi, y4eOHUKOB, MaTepUallOB CeTe-
Paznmen 2 BBIX PECYPCOB)
2 | BeimonHeHrEe KOHTPOIBLHON pabOTHI
3 [ToaroroBka k cnaue MOAyJIs 5
[Ipopabotka y4deOHOrO MaTepuanga MO TUCIUTIINHE 10 20
1 KOHCIICKTOB JICKIIUH, YYeOHHKOB, MaTepHaJOB CETe-
Paznen 3 ( i, Y1 ’ P
BBIX PECYPCOB)
2 | BeimonHeHre KOHTPOJIBLHON pabOThI
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[IpopaboTka yueOHOro Marepuana MO AUCIHUIUIMHE 10 20
Pasen 4 1 | (KOHCIIEKTOB JIEKITHH, YIC€OHUKOB, MaTepHAIOB CETe-
BBIX PECYPCOB)
2 | BeinonHeHHne KOHTPOJIBHOM paboThI
[IpopaboTka y4eOHOrO MaTepuana IO IUCIUILINHE 10 20
Pasien 5 1 | (KOHCIIEKTOB JNEKIWiA, YY€OHHKOB, MaTEpHUAIOB CETe-
BBIX PECYPCOB)
2 | BeinonHeHHe KOHTPOJIBHOM paboThI
[IpopaboTka y4eOHOrO MaTepuanga IO IUCIUILINHE 9 20
1 | (KOHCIIEKTOB JNEKIWiA, YI4€OHHKOB, MaTEpUAIOB CETe-
Paznen 6 BBIX PECYPCOB)
2 | BoimonHeHne KOHTPOJIBHOU paboThI 21
3 | IloaroToBka K ciaue MOAys 5
HUroro: 69 121

Ilepeyenb MeTOAUYECKOT0 O0ecevYeHHs ISl CAMOCTOATEILHONH PadoThl MO AUCIH-
IIMHe (MOIYJII0):

Turosa JI.B., Meroauueckue yka3aHus JIsl BHIIIOJHEHUS KOHTPOJIBHOM pabOThHI MO AuC-
nuiuinHe «MukpoOuosorus» g o0yJaroumxcs no HampasieHuto noarotoBku 35.03.07 Tex-
HOJIOTHS TPOU3BOJICTBA U TEPEepabOTKU CeIbCKOXO3AUCTBEHHON NPOAYKUHUU. — MHUUYpPUHCK,
2023.

4.6 BoinosiHeHHE KOHTPOJIbHON padoThl 00y4al0IIMMUCS 3204HOI (popMBbI

Baxnolt popmoii camocTosTenbHOM paboThl 00yUaroIerocs sBISIETCs HallMCaHUE MHCh-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIbHOU padOThI O JAHHOW JUCUIUIUINHE.

Ienu BbIIOIHEHUS PAOOTHI:

— CUCTEeMaTH3alMsl, 3aKpEIJICHUE U YIIIyOJIeHue TEOPETUYECKUX 3HAHUM U yMEHUN Ipu-
MEHSATH UX Ul PEIIEHUS KOHKPETHBIX TPAKTUUECKUX 3a/1ay;

—pa3BUTHE HABBIKOB CAMOCTOSATEIbHOW HaydyHOU paboThl (IJIaHUPOBAHUE U NPOBEIECHUE
HCCIIeIOBaHMsl, paboTa ¢ HaAy4YHOUM M CIPaBOYHOM JUTEpaTypOi, HOPMAaTUBHBIMH IPABOBBIMU aK-
TaMH, UHTEpIpeTalys NOJTYYEHHBIX pPe3yJbTaToB, UX NMPABHIBHOE U3JI0KEHUE U 0POPMIICHHE).

Pabota nomkHa oTBeUaTh CIEAYIOMIUM TPEOOBAHUSIM:

— CaMOCTOSTEJIBHOCTb UCCIIEOBAHU;

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

— aHaJIM3 HAY4YHO! U yueOHOMU JIMTepaTyphl 110 TEME BOIIPOCa;

— CBSI3b MIPEAMETA C aKTyaJIbHBIMU IIPOOJIEMaMU COBPEMEHHOM HAayKH U NMPAKTUKH;

— JIOTUYHOCTb MU3JI0KEHHUS, apTyMEHTHPOBAHHOCTH BBIBOJOB U 0000IIIEHUN;

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

KonTponbHas pabota BkItO4aeT 5 TeopeTuyeckux Bompoca. Beibop BapuanTta omnpenens-
eTcs nocienHel udpoi 3a4eTHON KHUKKH.

[Iepeyenp BONIPOCOB MPEACTABIEH B METOAMYECKUX YKA3aHUAX JUISl BBINOJHEHUS KOH-
TPOJIbHOM paboTHI.

4.7 Conep:kanue pa3iejioB JUCHUILIMHBI

1. Beenenne. [Ipeamer u ucropusi pazBuTus. 3aJa4u U OCHOBHbIE HANIPaBJie-
HHMS B MUKPOOHOJIOTHH.



[Ipenmer MUKPOOHOJIOTHH, €€ MECTO U POJIb B CUCTeMEe (pyHIaMEHTaJIbHBIX HAYK, 3a/1a4H
U TIEPCIIEKTUBBI PAa3BUTHS KaK MPHUKIATHON HayKu B C/X MPOU3BOJCTBE, MOIYYCHUH MPOIYKTOB
OMOTEXHOJIOTHI, OXpaHe OKpyKaromel cpenpl. O0Imas U creruaibHas MUKPOOUOIOTHS: MEIH-
LMHCKas, BETepUHApHas, C/X, TeXHUYEeCKas, kocmuueckas. OTpociu MUKPOOUOJIOTUU: OaKTepHO-
JIOTHsI, MUKOJIOTHS, BUpycosorusi u Ap. [lutatenspHble cpeasl U cnocoObl 00E3BPEKUBAHMS OT
MHUKPOOPTaHHU3MOB.

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

Mopdonorust ocCHOBHBIX (DOpM MPOKAPUOT — IIAPOBUIHBIC, MAIOUKOBUHBIEC, U3BUTHIC.
CtpyKTypHO-MOP(OIOruyeckre 0COOEHHOCTH PHKKETCHH, MMKOIUIa3M, aKTHHOMHLET, (opMm
Oaxrtepuii. Pazmepsl, MeTobl ucciieoBaHuid. [lOBEpXHOCTHBIE CTPYKTYPHI: Karcya, CIU3UCThIE
CJIOM, XI'YTHUKH, BOPCUHKU. COCTaB M CTPOEHUE KIIETOUHBIX CTEHOK Yy IPaMIIOJIOKUTEIbHBIX U
rpaMoTpuLaTeNbHbIX OakTepuil. [luTonnazmatuueckass memOpana, cTpyktypa u pynkuuu. [{u-
TOIJIa3Ma M BKJIIOUEHUs. SnepHblil anmapar. OOpa3oBaHue, pacnoiokeHne, CTPYKTypa CIop y
Oanusul, KIOCTPUINM, aKTUHOMUIIETOB. MX 3HaueHue.

DyKapHMOTHYECKHE MUKPOOPTraHU3MbI: BOJOPOCIH, IpocTeine, rpudpl. OCHOBHBIE IPU-
3HAKM KJacca TpuOOB: 3Uro-, acKo-, AeUTepo-, 0a3uanoMuIeToB. VX posib B MpUpoAe U Hapo-
HOM XO03siiicTBe. MUKpOOpraHU3MbI HEKJIETOUHOW opranmu3anui. Bupycel. Mopdomnorus, ocHOB-
Heie npuHIuns kiaccuduxarnuu. JIHK u PHK-reHoMHBbIe, CI0KHBIE U IPOCTEHIE.

[TuTarenbHbIe cpenbl, UX KiaccupuKamus. XapakTep pocTa MUKpOOOB Ha KUAKHX, TUIOT-
HBIX TTUTATEIbHBIX Cpeaax.

3.I'eHeTMKa MUKPOOPTraHU3MOB. B3aMOOTHOIIEHH MUKPOOPTAHM3MOB MEKIY CO-

00i1 1 OKpYy:KaKIIEeH cpenoil.

I'enernka wmukpoOoB. IlpakTHueckoe 3HaYeHHE HM3MEHYMBOCTH MHUKPOOPIAHU3MOB.
HacneactBeHHOCT MUKpOOpraHu3mMoB. OpraHuzanus TeHETUYECKOro anmnapara, BHEXpPOMOCOM-
HBI€ HACIIEJICTBEHHOCTH, TeHEeTUYeCKui Ko, permkanus JJHK-mukpooprannzmon. @opmsbl u3-
MEHYMBOCTH: (PEHOTUINUYECKas,, TeHOTUIMYecKas. MyTalluu: CIOHTaHHbIC, MHIYyLIUPOBAHHBIC.
['eHeTHuecKue peKOMOMHAIIMH MTPOKAPHOT — TPAHCAYKIUS, TpaHChopManus, KOHbtoranus. | eH-
Hasi UHXeHepHst. Bo3amoxHocTH, 00:1aCTH IPUMEHEHUS €€ TOCTHKEHUH.

[IpucnocoOuTenbHbIE BO3MOXHOCTH MUKPOOOB K BO3JIEHCTBUIO HEOIArONPUATHBIX yCIIO-
Bull cpenpl. OOpa3oBaHue Karcyll, Crop, KI'yTOBaHHE, CKOPOCTh PA3MHOKEHHSI U JIpyTHUe BIIU -
HUSl YCJIOBHMH BHEIIHEW Cpelbl Ha KU3HEAEATEIbHOCTh MHUKPOOPTaHU3MOB. 3aBUCHUMOCTH OT-
JIeNBHBIX TPYNI MHKPOOOB OT BOJHOIO PEXHMa, TEMIEpaTyphl, KUCIOTHOCTH, SJIOBUTHIX Be-
IIECTB, pajuanuy, 1aBiaeHus. OTHOIIEHHE MUKPOOPTaHU3MOB K KUCIOPOTY.

[Ipenynpexaenue pa3BUTHSI MUKPOOOB € MOMOLIbIO (PU3MUYECKUX U XUMHUYECKHX (aKTo-
poB (macrepusanusi, crepuian3anus, cHmkenne pH u T.1.). AHTUMUKpPOOHBIE BEIIECTBA, CICIU-
(GuYHOCTh M MeXaHU3M AencTBus. JlelicTBue OMoIornueckux (PakTopoB, METOABI CTEPUIH3ALINH.

XapakTep B3aMMOOTHOILIEHUN MEXAY OpraHU3MaMu: CUMOMO03, MyTYyalau3M, CHHEPTU3M,
XHUIHUYECTBO, Napa3uT3M. OCHOBBI KOHCEPBUPOBAHHUS CHIPhS M MPOIYKTAX HA MPUHLUIAX Ou-
03a, aHabno3a, abrnosa, 1ieHoadHno3a.

B3auMoCBsI3p MUKPOOPraHU3MOB €O CpeAod oOuTaHHs. DKOCHCTEMbl. UHCIEHHOCTh U
pa3zHooOpa3re MUKPOOPTaHU3MOB B 3KOCHUCTEMAX.

4. MeTa60.113M MUKPOOPranu3MoB. CHHTe3 BellleCTB MUKPOOHOIi K/1eTKOii.
®epMeHTh. XapakTepucTuka (EepMEHTOB KakK OMOJIOTMYECKHX KaTanu3atopoB. Poib
(epMEHTOB B )KU3HEIACATEILHOCTH MUKPOOHON KJIETKH. XHUMHUYEcKas MPUPOJIa, CYIHOCTh JIei-
CTBUS ¥ Kinaccudukamnus GepMeHTOB. IK30- U SHIOPEPMEHTHI.

[Tutanue u npixanue MUKpoOoB. [TuTanue MuUKkpoopraHu3mMoB. MexaHu3M U CIOCOOBI MH-
tanus. Knaccudukanys MUKpOOpPraHu3MOB 10 croco0y nutanud. [locTymninenne nmuTaTenbHbIX
BEIIECTB B KJIETKY. DaKTOPHI, ONpeeNone 0cCoOOeHHOCTH MUTaHus (aHA0OIU3Ma) U JbIXaHUS
(xaTabonu3ma) MUKpoOOB. XapaKkTepuCTUKa aBTOTPO(HOTO U reTepoTPOGHOT0 TUIIOB MUTAHUS.

XeMOJIUTO- U XeMOOPraHOTPO(bl. MICTOUHMKHN SHEPrHMM U MPHPOJA YCBOSIEMOrO Bellle-
ctBa. CanpouThl, KOMMEHCAJbI, TTApa3uThl. AHA - U KaTabOIU3M. ODHEPreTUYECKUd OOMEH y
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MHUKPOOpPranu3MoB. bposkeHue kak croco0 MoaydeHus: SHEPTUU B aHAAPOOHBIX YCIOBUSIX. AHAY-
poOHOE JbpIXaHue

Hcnonp30BaHne OpraHM4eCKMX M MUHEPAIBHBIX COEAMHEHUN Yriepoja B KadeCTBE MC-
TOYHUKOB NUTaHusl. OpraHnyeckre U MUHEpaJIbHbIE COCIMHEHUS a30Ta, UCIIOIb3YEMbIE MUKDPO-
OpraHu3Mamu, X pojb B 0OMEHe BEIIEeCTB.

Tunsl apixanus MukpoOoB. PusnonoruyecKoe 3HaueHue ApixaHud. LleHTpanbHas poib
AT® u criocoOwl ee oOpa3oBanust (cyocTparHoe (hochopuinrpoBaHUE, OKHCIUTENbHOE (Hocdo-
PIJIMPOBAHKE B LIETIH MEpEHOCca 3JIEKTPOHOB, poTodochopunupoBanue). XuMU3M U SHEPreTuKa
Pa3IMYHbIX TUIIOB JIbIXaHUS.

PacxonoBanue sHepruu. BeiieneHne TEMIOBOM M CBETOBOM SHEPTMM MHKPOOPTraHHU3Ma-
MHU.

OcoOeHHOCTH CHMHTE3a U B3aMMHBIX MPEBPAILEHUI YIIIEBOJOB, OCIKOB U KUPOB B MHK-
poOHBIX KieTkax. CHHTE3 APYrUX BEIIECTB: (EPMEHTOB, BATAMHUHOB, THOOEPEITUHOB, TOKCUHOB,
AHTUOMOTHKOB, AJKAJIOUAOB. 3HAYCHHE TJIMKOJIM3a U IUKJIA TPUKAPOOHOBBIX KHUCIOT B KOHCT-
PYKTUBHOM METa0OIHM3ME.

5. [IpeBpanieHue MUKPOOPraHU3MaMu cOeJUHEHHUIl yriepoaa, a3ota, ¢pocdopa, ce-
Pbl, 2KeJjie3a M IPYruX 3J1eMeHTOB

3HaueHHE MPOLECCOB MPEBPALIEHUIN YIIEPOJ0COAEPKAIIUX BELIECTB B KPYTOBOPOTE YT-
Jepo/a B IPUPOJIE U POJIb MUKPOOOB B (PUTOr€HHOM pacrajie OpraHMyecKoro BEIIeCTBa.

[IpeBpatieHne yriaeBoaoB B aHA3POOHBIX YCIOBHUSX.

CrmpToBoe Opokenue. McxonHble U KOHEYHBIE MPOIYKTHL. Bo30yauTenn, ux Mopdoso-
rudeckasi, (usmonoruyeckas XapakTEpUCTHUKa, OMOXMMHYECKHE CBoicTBa. lcmonb3oBaHue
JPOXOKEH JJIsi MPOU3BOJCTBA CHUPTOB, B XJIEOONMEKAPHOM MPOM3BOJCTBE, IS IPOXIKCBAHHS
KOPMOB. Y CJIOBUSI OpOXKEHUS.

Monounokucnoe Opoxenue. McxomHasie 1 KOHEUHBIE TPOIYKTHL. Bo30ynurenu romo- u
rerepoepMeHTaTUBHOrO OposkeHus. Mopdonoruueckas, Qpuanonoruyeckas XapakTepHUCTHKA
B0o30ymuTeneil. [lomydeHne MOJOYHOW KHCIIOTHI, JIM3WHA, WCIOJIB30BAHUE STUX BEIICCTB IS
KOHCEPBUPOBAHMS OBOIIEH, KOPMOB, U3TOTOBJICHUS allu10pUINHA, Kepupa, KyMbIca U T.1.

[TponmmonoBokucioe 6poxkenue. Pacnpoctpanenue. McxoqHpie 1 KOHEYHBIE MPOMYKTHI.
Bo30yaurenu, ux mopdonorudeckas, (pusnonornyeckas XapakTepUCTHKA, OMOXHMHYECKHE
cBoiicTBa. ¥YcnoBus Opoxenus. Vicnonb30Banue A1 MOJTy4YEHUs! ChIPOB, BUTAMUHOB.

MacnsHokucioe, anetodyrmioBoe Opoxxenusi. Otkpsitue JI. [lactepa, pa6ora C.H. Bu-
Horpajickoro. Mlcxo/iHble 1 KOHEUHbIE MPOAYKTHI OpoxeHus. Bo3oynutenu, ux mopdonorude-
cKas, (hu3nosornyecKas XapakTepucTuka, OMOXMMHUYEcKue cBoiicTBa. Posb B mpupojae, Kopmo-
IIPOU3BO/ICTBE.

AdpoOHBIN 1 aHAPOOHBIN pacma 6€3a30TUCTHIX OPraHUYECKUX BEILECTB PACTUTEIBHOTO
MPOUCXOXKIACHUS: KIIETYATKH, F€MHIIEIUTI0JI03b], TIEKTUHOBBIX BEIIECTB, XKHUPA, JIUTHUHA.

Ponb MUKpOOpPraHu3mMoB B KpyroBOpoTe a30Ta.

AMMoHM(UKalus (THUEHHE) a30TOCOJEPXKALIUX OPraHMYEeCKUX COEAMHEHUN (OenKoB,
AMHHOKUCIIOT, HYKJIEMHOBBIX KHCJIOT, MOUYEBUHBI, MOUEBOM, THMIypoBON KucioT). Bo3Oynure-
JM Tpolecca, XUMHU3M mpouecca. [Ipoueccel aMMOHMPUKAIIUM TIPH XPaHEHUU IUIOAOB U OBO-
nieil. [IpuyuHel TOpUYM CENBCKOXO3SIMCTBEHHON NMPOAYKLIMY U BO3MOXHOCTH €€ MPEIyIpeKIe-
HUSL.

ABTOTpO(HBIE GaKTEPHH, BBI3BIBAIOIINE IPOIECC HUTPHUPHUKAIIHH.

dukcanus MOJIEKYISIPHOTO a30Ta MUKpOOpraHusmMamu. A30TO(QUKCHUPYIOIIHE MHUKPOOP-
TaHU3MBbI, CBOOOIHO KUBYIIME B TouBe. CUMOMOTHYECKAs a30TO(PUKCALINS.

Ponb MuKpoopranusmMoB B IpeBpalieHuu cepbl, pocdopa, xKene3a U APYrux 3JIeMEHTOB.

6. Muxkpod.iopa n1010B U oBouell (AMUPUTHBIE MUKPOOPTaHU3MbI MOBEPXHOCTH
JIUCThEB, CEMSIH M 30HbI KOPHH pacTeHuii). MuKpoOnoI0ruyecKkue 0CHOBbI BUHOIEJIUA.

CoBpeMeHHbIE TEXHOJOTHH B MPUTOTOBJIEHUH OPraHUYECKUX yIO0OpEeHUi, KOPMOB U Iie-
pepaboTku c\x mpoaykuuu. OnupuTtHas Mukpodopa U ee cocTaB. M3MeHeHUS B SIU(PHUTHOM
MHUKpO(IIOpe MU pa3HbIX YCIOBHUIX XpaHEHHUs IUI00B U oBollel. Bumosoii cocra. Obcemene-
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HUE ypoxkasi BO BpeMs yOopku. BosnelicTBue smuuToB Ha pacTUTENBHBIN opraHu3M. Vcnomnb-
30BaHME BUIOBOTO COCTaBa MU(PUTHON MUKPOQIOPHI IPH OLEHKE NMPUTOJHOCTH PAaCTEHUs I
XpaHEHHS U TIepepaboTKH.

Muxkpobuosiorndyeckas XxapakTepUCTHKa IUI000BOIHON npoaykuuu. [Tyt u ucrounuku
uHuIupoBanus. Komu4ecTBeHHbIM cOCTaB MUKpOOpraHu3MoB. KauecTBeHHBIH COCTaB MUKPO-
opranuzMoB. Mopdosornyeckre 0COOEHHOCTH MHUKPOOPraHM3MOB, MMOPAXKAIOLIUX IJI0JOOBOIL-
HYI0 MPOIYKIUIO. MHKpPOOMOJIOTrMYECKHE OCHOBBI COXPAHEHMS ILJIOJ0OOBOIIHOM MPOAYKLIMH.
Crioco6b1 00paboTkH. BiusiHue cnoco60B KOHCEPBUPOBAHUS Ha KaYeCTBO, MHUIIEBYIO LIEHHOCTh
U COXpaHEHUE IIJI0J00BOIIHON IPOLYKIUH.

MuKpoopranusMsl, HCIOJIB3yEMbIE B BUHOAEIBLYECKOM ITPOU3BOJCTBE. BpenHsie Mukpo-
OpraHU3Mbl U BO3MOKHOCTH IIPOHUKHOBEHUS UX B IIPOU3BOJACTBO. bone3nu BuH.

S ObOpa3oBaresibHbIE TEXHOJIOTUU

Buja yueOHoii padoThl Oo0pa3oBaTesibHble TEXHOJIOTHU

Jlexuun OJNIEKTPOHHBIE MAaTEPHUAIIbI, UCIIONIb30BAHUE MYJIbTUMEIUNHBIX

CPEJCTB, pa3laTOYHbII MaTepua

[ocranoBka omnbIToB. OOCYXI€HHE U aHAIN3 TPEATIOKEHHBIX
BOIIPOCOB UX ayJUTOPHBIX 3aHATHAX, UHAUBUAYAJIbHBIE 0-
KJ1aJibl, TCCTUPOBAHUC

JlaboparopHsie pabOTHI

CaMocTOosTEIbHbIE pa60TbI 3aHII/ITa 1 MPE3CHTalMA PE3YyJIbTaTOB CaMOCTOATCIILHOI'O UC-

CJICOOBAHM HA 3aHATUAX

6 ®oH/I O1IEHOYHBIX CPEACTB IMCUMILIUHBI (MOTYJIs1)

6.1 IlacnopT ¢GoHAA O1LIEHOYHBIX CPEACTB MO AMCHUNINHEe MUKPOOHOJI0THS

Ne Kontponupyemsie pa3zaessl (TeMbl) AUCLU- Kon KOHTPO- OuCHOUHOE CPEACTBO
n/n * JTUpyeMoi
TUTMHBI HauMEHOBaHUE KOJI-BO
KOMITETEHIINU

Beenenue. Ilpeamer u ucropust pa3BUTHSL. TecroBble 3aganus 20

1 3a7a4y U OCHOBHBIC HAIIPABJICHUS B MUKPO- VK-2, VK-8, OK3aMeHaIHOHHEIE
OHOIIOTHH. [K-2 BOIPOCHI 6
Pedepar 5
CucrtemaTtnka, MOpQOJOIrHsi, CTPOCHUE U TecroBble 3aganus 20

2 Pa3MHOXEHHE MUKPOOPTaHU3MOB. VK-2, YK-8, | Dk3ameHaIMOHHbIC
[K-2 BOTIPOCHI 15
Pedepar 5
I'enetnka MuKpoopranuszmoB. BsanmooT- TecroBble 3aganus 40

3 HOILIEHUS MUKPOOPTraHu3MoB Mexay coboi | YK-2, VK-8, | Dk3aMeHalioHHBIC
Y OKpY>Karomiei cpemoit. [K-2 BOTIPOCHI )
Pedepar 5
Metabonmu3M MuKpoopranu3MoB. CHHTE3 TecroBble 3aganus 60

4 BEIIECTB MUKPOOHOH KJICTKOM. VK-2, VK-8, DK3aMeHaIOHHEIE
[K-2 BOIPOCHI 5
Pedepar 5
[IpeBpamieHre MUKpOOpPraHU3MaMH COEU- TecToBble 3a1aHuA 40

5 HEHUH yTaepona, a3ora, hocdopa, Cepsl, VK-2, YK-8, | Dk3aMeHalMOHHbIC
JKeJle3a U IPYTUX JIEMEHTOB [K-2 BOIIPOCHI 9
Pedepar 5
Mukpodiopa 1mIoJ0B U oBomei (3mupuT- TectoBbie 3agaHus 20

6 HbIE MHKPOOPraHu3Mbl moepxHoctd - | YK-2, VK-8, | Dk3ameHalmoHHbIE
CTbEB, CEMsIH U 30HBI KOPHS PAcTECHHi). [K-2 BOIPOCHI 13
MukpoOHOIOTHIeCKHe OCHOBBI BUHOCIIHS. Pedepar 5
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6.2 IlepeyeHb BOPOCOB sl IK3aMeHAa

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

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

3. Xapakrepuctuka otaenaa Mendosicutes. (YK-2; VK-8; TIK-2)

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

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

6. OcHoBHbI€e TIeprObI B pa3Butuu Mukpoouosorun. (YK-2; YK-8; I1K-2)

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

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

9. [TpurorosneHre GPUKCHPOBAHHBIX U KUBBIX mpernaparoB. (YK-2; VK-8; [1K-2)

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

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

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

13.  BnwusHue BHemHHX (DAKTOPOB Cpelbl Ha >KU3HEICITEIBHOCTh MHUKPOOPTaHU3-
moB.(YK-2; YK-8; I1K-2)

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

15.  ®a3sl pocta mukpoopranusmoB. (YK-2; YK-8; T1K-2)

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

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

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

19.  Monounokucioe opoxeHue (Bo30yauTenu, xumusm, ucroib3zoBanue) (YK-2; VK-
8; TIK-2)

20.  Yyactue MHKpOOpPraHu3moB B kpyrosopote azora. (YK-2; YK-8; [1K-2)

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

22.  Tlousatue Merabosu3Ma MHUKPOOPTaHW3MOB M npuHIHUIE! peryisuud. (YK-2; VK-
8; TIK-2)

23.  XuMHUYECKHH COCTaB MHUKPOOHOW KJIETKM M TUINIEBbIE MOTPEOHOCTH MHKpPOOpra-

au3moB (YK-2; YK-8; T1K-2)
24.  CnuproBoe Oposkenue (Bo30yautenu, xumusM, 3Hadenue). (YK-2; YK-8; T1K-2)
25.  Mukpodiopa miooB u oBoiiell (3nudurHasie Mukpoopranusmsel) (YK-2; YK-8;

[1K-2)

26. PaznoxxeHre MUKpOOpraHU3MaMu MEKTUHOBBIX BelecTB U nurauna. (YK-2; YK-
8; [1K-2)

27.  MuxpobuosornuecKkue mpeBpaiieHus COeNHEHHI cephl, xene3a, Gpochopa. (YK-
2; YK-8; I1K-2)

28.  IlponmoHoBOKHCIIOE OpokeHHEe (BO30YyAUTENH, XMMHU3M, ucnojb3oBanue) (YK-2;
VYK-8; TIK-2)

29.  Hutpudukanus (Bo30yaurenu, xumusM, 3aadenue). (YK-2; YK-8; T1K-2)

30.  ®dorocuHTE3 W XEMOCHHTE3, KaK CIIOCOOBI MUTaHus MHUKpoopranu3moB. (YK-2;
YK-8; TIK-2)

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

32.  Xapakrepuctuka tTunos apixanus. (YK-2; YK-8; [1K-2)
33. [TousitTue Merabonu3ma, aHaboimM3Ma, Katabomu3Ma. B3auMoCBsS3b OHMOXHMHYE-
ckux mporeccoB. (YK-2; VK-8; TTK-2)
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34.  Xapakrep B3auMOOTHOIIEHHI Mexay opranusmamu. (YK-2; YK-8; T1K-2)

35.  Hcnonp3oBaHne MEUKpOOPraHU3MOB B HapoaHoM xo3siictee. (YK-2; YK-8; I[1K-2)

36.  Paznoxenue 0€3a30THCTBIX COCJMHEHUN MHUKPOOpPraHW3MaMH (KJIETYAaTKH, JIUT-
HuHa, TeKTHHOBBIX BemiecTB). (YK-2; VK-8; TTK-2)

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

38. Bpennbie MEKPOOPraHU3MBbI U UX IPOHUKHOBEHHE B rpon3BoacTBo. (YK-2; VK-8;
[1K-2)

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

40.  bpoxeHme Kak Croco0 MOIy4eHUs PHEPTUU B aHAIPOOHBIX YCIOBUAX. AHa’POO-
Hoe apixanue (YK-2; VK-8; I1K-2)

41. HenosnHoe okuclieHHE YIIIEBOJIOB, MPAaKTHYECKOE UCMOb3oBaHue mnporecca(YK-
2; VK-8; TIK-2)

42.  AuneroOyruioBoe OposkeHHs (BO30yauTenH, XUMH3M, ucnonb3oBanue).(YK-2;
VK-8; TIK-2)

43. Cucrematuka MHUKpoopranuszmoB. [IpusHaku, B ocHOBe cucrematuki.(YK-2;
VK-8; TIK-2)

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

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

46.  CoBpeMEHHBIE TEXHOJOTHH MPHUTOTOBJICHUS OPraHUYECKUX YHAOOpPEHHIA, KOPMOB
u niepepadboTku c\x npoaykiuu (YK-2; YK-8; T1K-2)

47. bakrepuanabHOE OKHCIIEHUE STHIOBOTO CiUpTa B yKeycHyto kuciory.(YK-2; YK-
8; TIK-2)

48.  BnusgHue cnoco0OB KOHCEPBHPOBAaHMS Ha KAa4eCTBO, MHUILIEBYIO HEHHOCTh U CO-
xpaHenue mwioaooBorHoi npoaykiuu. (YK-2; VK-8; I1K-2)

49.  IlyTu m MCTOYHUKH MHOUIUPOBAHUS TMPOIYKIIMHA PACTCHUEBOJCTBA U JKUBOTHO-
BojicTBa. KonnuectBenHslit coctaB mukpoopranu3mos. (YK-2; VK-8; T1K-2)

50. MHUKpPOOpPraHU3Mbl, UCIONb3yeMble B BHHOJIENIbYEeCKOM mpousBoactee. (YK-2;
VK-8; T1K-2)

6.3 IlIkaJjia oeHOYHBIX CPEACTB

OrneHKa 3HAHUH,
YMEHU, HAaBBIKOB

Kputepuu oneHuBaHus

OrneHOYHBIE CpeCTBA
(xoJ1.0a11TOB)

[IponBuHYTHIM
(75 -100 6autoB)

KOTJIHYHO»

- TITyOOKO€ ¥ CUCTEMAaTH4eCKOe 3HaHUE BCETo Mpo-
rPaMMHOTO MaTepuaia 1 HOBALUH JIEKIIMOHHOTO
Kypca 110 CPaBHEHHIO ¢ y4eOHOH JTUTEpaTypoi;

- OTYETIIMBOE U CBOOOAHOE BJaJICHUE KOHLENTYalb-
HO-TIOHSTUHWHBIM aIlapaToM, HAyYHBIM SI3bIKOM U
TEPMHHOJIOTHEHN B 00JIACTH MUKPOOHOJIOTHH;

- 3HAaHWE OCHOBHOM JIUTEpATyphbl U 3HAKOMCTBO C J0-
MIOJIHUTEJIEHO PEKOMEHIOBAHHOM JIMTEPATYPOI; -
YMEHHE BBITIOIHSITD MTPETyCMOTPEHHBIE TTPOTPaMMON
3aJlaHus;

- JJOTUYECKH KOPPEKTHOE U YyOeAUTEIIbHOE U3JI0Ke-
HUE OTBETa.

TecroBwie 3amanus (36-
40 6amtoB)

Pedepar (8-10 6amon)
DK3aMeHaIMOHHEIE BO-
npocsl (31-50 6amnoB)

Bbazossrit (50 -74
baia) —
«XOpOILIO»

- 3HaHHE Y3JIOBBIX MPOOJIEM MUKPOOHOTIOTHH U OC-
HOBHOT'O COJIEPKAHMS JIEKIIMOHHOTO Kypca;

- YMEHUE NI0JIb30BaThCSl KOHLENTYaJIbHO-
MIOHATUIHBIM aIIAPaTOM B IIPOLECCE AHAIN3A OC-
HOBHBIX POOJIEM MTPOrPaMMBI;

- 3HaHHE BXHEHIINX pabOT U3 CIHCKa PEKOMEHI0-
BAHHOU JIUTEPATYpHI;

TecToBble 3ananus (24-

35)

Pedepar (5- 9 6amios)
DK3aMeHaIMOHHbBIE BO-
mpocel (21-30)
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- YMEHHUE BBINOJHAT MPEAYCMOTPEHHBIE POrpaM-
MO 3aJIaHuS;

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

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

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

IToporossiii MOHSATHITHOTO amiapara i TePMUHOJIOTHH y4eOHOU 24 Gana)
(35 - 49 6amnoB) — JHUCIUATUIMHBL
N Pedepar (5 6amnos)
«YIOBJIETBOPH- - HETOJIHOE 3HAKOMCTBO C PEKOMEH/I0BAaHHOM JIUTE-
o DK3aMeHAMOHHBIE BO-
TEIBLHOY» paTypoii;

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

CMOTPCHHBIX nporpaMMoﬁ SaﬂaHHﬁ;
- CTPEMIJICHUC JIOTUYCCKU OIIPECACIICHHO U ITOCJICIO0Ba~
TCJIBHO M3JIOKUTH OTBCT.

TecroBwie 3amanus (Me-

Hwuskwmit (momoporo- Hee 15 GaoB)

BBIN) (KOMIIETEHIMA | - HE3HAHUE, JTUOO OTPHIBOYHOE IIPEICTABICHUE 00
)( " ’ p pen Pedepar (0-4 6ammna)
He chopMHUpoBaHa) | Y4eOHO-IIPOrPaMMHOM MaTepuae;
MeHee 35 0ayuioB - HEYMEHUE BBITIOIHATH IPEXYCMOTPEHHEBIE IIPO-
(«He TIOBJICTBO 1/1) r an};Moﬁ 3aaHus pEENEIP b OK3aMCHAIMOHHEIC  BO-
y P P ‘ npocel (MeHee 15 Oan-
TEJILHOY

JIOB)

Bce KOMIIIEKTHI OLIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MAaTEPUaIoB), HE00-
XOJIUMBIX JJIs OLICHKU 3HAaHUM, YMEHUH, HABBIKOB U (WJIM) OMbITA AEATEIbHOCTHU, XapaKTepU3y-
IolUe ATanbl (HOPMHUPOBAHKS KOMIETCHIIMN B MPOILECCe OCBOSHUS TUCIUIUIMHBI (MOIYIS) MO-
JIpOOHO MpeICTaBIeHBI B TOKyMeHTe «DOH]T OLIEHOYHBIX CPEJCTB JUCIUTUTMHBI (MOIYIIS)».

7 YueOHO-MeTOoaAMUYECKOE U HH(OPMAITMOHHOE O0ecTiedeHue TUCIMTITHHbI
(MoayJin)

7.1 YueOHnas auteparypa:

1. Emues, B. T. Mukpobuonorus: yueOHUK a5 akajgemuueckoro Oakanaspuara / B. T.
Emnes, E. H. Mumryctun. — 8-e usn., ucnp. u gon. — M.: U3natensctBo FOpaiit, 2017. — 445
c. https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591

2. TuroBa JI.B.,, YMK]] no «Muxpobuonorus» s 0O0y4aroUMxcs MO HAaIMpPaBICHUIO
noarotoBku 35.03.07 Texuomorus mpou3BOACTBA U MEPEPabOTKH CEIbCKOXO3SHMCTBEHHOU TMPO-
TyKIuH. — MuaypuHck, 2023.

3. AcconoB, H.®. Muxkpobuonorus: YueOHUK ais Bwicml. y4eb.3aBenenui / H.D.
AcoHOB. - 4-¢ u31., nepepad. u gon. - M. Komnoc, 2002.

4. EmuieB B. T. Cenbcroxo3siiicTBEeHHAss MUKpOOHoJoTHs: TipakT. mocooue / B. T. Emies,
E. H. Mumyctun. — M.: U3garenscTBo FOpaiit, 2017. — 205 c¢. — (IIpodeccuonanpHas mpak-
tuka). https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2ACI9EFIC4EGLS

7.2 Metoau4yeckne yKa3aHus 10 OCBOEHUIO U CIUIJINHBI

1. Tutosa JI.B. Muxpockom u €ro nmpuMEHEHHE /IS pacCMaTpUBaHUSI MUKPOOOB.
[TpuroroBnenue GpUKCUPOBAHHBIX MpeNapaTOB MUKPOOPTaHU3MOB - MuuypuHck, 2023.

2. Tutosa JI.B. 3nakomMcTBO ¢ hopMaMu MUKPOOPraHu3MoOB: - Muuypusck, 2023.

3. Tutosa JI.B. Ilpurorosnenne nuTaTeabHbIX Cpell s BbIpAIlMBAHUS MUKPOOpra-

HU3MOB- Muuypunck, 2023.
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https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2AC9EF9C4E65

4. Turosa JI.B. Meroas! creprwmsanuu. 1loaroroBka nocyasl 1 NUTaTENbHBIX CPEX
JUJIsL cTepuiii3anuu. - MuuypuHck, 2023.

S. TutoBa JI.B. Yuer mMukpoopranu3zMoB B IOuBe U Bo3ayxe. OmpeneineHue MUK-
POOHOI0 YKCIIa MOYBHI M BO3yXa. - Muuypunck, 2023.

6. Tutosa JI.B. Unentudukamnust MukpoOoB. Beigenenue 0akTepuii B 4UCTYIO KYITb-
Typy. - Muuypunck, 2019.

1. TutoBa JI.B. Oxpacka mMukpo6oB mno I'pamy. IIpoBepka 4nucTOTBI KyJIbTYpHIL. -
Muuypunck, 2019.

8. Turosa JI.B. Bpoxxenne monoka u kaprodens. - Muaypunck, 2019.

9. Turtoa JI.B. Pa3znoxeHue KiaeT4yaTKHM W MEKTUHOBBIX BEHIECTB. - MMHUYYPHUHCK,

2019.

7.3 UndopmannonHbie 1 Hu(pPoOBbIe TEXHOJIOTHH (IPOrpaMMHoe odecreye-
HHe, COBpeMEeHHbIe PodecCHOHATBbHBIE 0a3bl JAHHBIX U MHGOPMaILlHOHHbIE
CIIPABOYHbIE CUCTEMBI)

VYyeOHast nucuuIUIMHA (MOIYJIb) MPelyCMaTpUBAET OCBOCHHE MH(DOPMALIMOHHBIX U -
POBBIX TeXHOJIOTUH. Peanmu3aus HuQpoBBIX TEXHOIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE SB-
JSIeTCs OJJHOM M3 BaXKHEUIMX Iejieid 00pa30BaHUs, Jarolleii BO3MOKHOCTh Pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroImuXcs Kak OyAyIIuX BHICOKOKBATH(UIIMPOBAHHBIX CIIELIHA-
JIMCTOB.

[{udpoBbie TEXHOIOTHU MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A(P(EKTUBHOTO PEIICHUS
3a71a4 MPo(heCcCHOHAILHOTO, COIMAIBLHOTO, JMYHOCTHOTO XapaKTepa ¢ UCIOJIb30BAHUEM pa3iiny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TE€XHOJNOTUH. OcBoeHHe HU(POBBIX TEXHOJOTHI B paMKax
JAHHOM JMCIUIUTUHBI (MOMYJIS) OPUEHTUPOBAHO Ha CHOCOOHOCTH OE30MAacCHO M HAJICHKAIIMM
00pa3oM MmoJy4arhb JIOCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh M CO3/1aBaTh
UH(POPMAIIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue mud-
POBOI KOMIIETEHTHOCTH IMpeamnojaraer paboTy ¢ AaHHBIMH, BJIaJIeHHE WHCTPYMEHTAMH JUIS
KOMMYHHKAIIH.

7.3.1 DJIeKTPOHHO-0UOJIMOTEYHASI CUCTEMBbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas a51eKTpoHHast OMOIHOTEKA)

2. DnekTpoHHO-OMOMHOTeUHas cucrema wu3aarenberBa «Jlanby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3zaHUE YCIYT IO MPEAOCTABICHHUIO JOCTYyMa K 3JIEKTPOHHbIM u3naHusM OO0
«M3natenbctBo Jlanby» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOMHOTEUHas cucTema u3aarenscTBa «Jlanby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT O MPEJOCTABJICHHUIO JOCTYMa K 3JeKTpOHHBIM m3gaHusiM OO0
«M3narenscTBO Jlanb» oT 06.04.2023 Ne 2)

4. ba3a maHHbIX MMEeKTpoHHBIX MHPOopMannoHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCTeYeHNI0 JJOCTyIa K 3JIeKTPOHHbIM nHpopMmannoHHbM pecypcam @T'BHY ITHCXB ye-
pe3 repmunan ynaneraHoro poctyna (TY ®TBHY ITHCXB) ot 07.04.2023 Ne 6/1)

5. DnekTtpoHHO-OMOMMoTeuHas  cuctema  «AgriLiby  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHHE HA TIpeAOcTaBieHue qocTyma oT 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreyHas cucrema «HanumonaneHbli U poBoit pecypc «PykoHT»:
Komneknuu «ba3oBbiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHWe YCIyT Mo npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)
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7. 000 «dnextporHoe H31aTenbcTBO FOPAWITY (https://urait.ru/) (JoroBop Ha okazaHue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTYMa K oOpazoBaTenbHOM miargopme OO0 «DeKTpOHHOE H3/a-
tenabcTBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnexkrponHo-6nbOIMOTeUHast cuctema «Bepranckuiiy (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONIb30BaHUE Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HanmonansHast simexktpoHHas Oumbmmoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u mpenocrasnennn noctyna k oobekram HOb ot 01.08.2018
Ne 101/H2b/4712)

10. Cornamienue o COTPYJHHYECTBE MO OKa3aHUIO OMOIMOTEYHO-WH(POPMALMOHHBIX U
COLIMOKYJIBTYPHBIX YCIIYT MOJIb30BaTEIsIM YHUBEPCUTETA U3 YKCIIa WHBATUAOB MO 3PEHUI0, Clla-
OOBHISANINX, UHBAUAOB JIPYTUX KAaTETOPHid C OTPaHUYEHHBIM JTOCTYNIOM K HH(OpMAaIWH, JIUII,
UMEIOIINX TPYIHOCTH ¢ YTeHHeM IutockonedatHoro tekcta TOI'BYK «TamboBckas oGnactHas
yHUBepcaibHas HayuHas OuOamoreka um. A.C. IMymkuna» (https://www.tambovlib.ru) (corna-
meHue o corpyaaudecte ot 16.09.2021 Ne 6/H)

7.3.2 UndopmManiuoHHbIe CTIPABOYHBbIE CHCTEMbI

1. CrpaBounas npaBoBasi cucreMa Koncynbrantlnroc (0roBop mocTaBku U COMPOBOXK-
nenns sx3eMiursipoB cucreM Koncynerantllnroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-
I'M TI0 CONPOBOXKICHUIO OT 22.12.2022 Ne 194-01/2023)

7.3.3 CoBpeMeHHbIe NpodeccHOHATbHBbIE 0a3bI JAHHBIX

1. baza maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(MOPMALMOHHO-00pa30BaTeNbHOM Mpo-
rpammbl «Pocmerony (morosop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoii snexktponnoit 6udmuoreku eLIBRARY.RU — poccuiickuii nn-
(bopMalMOHHO-aHAIMTUYECKUH MOpTai B 00JIaCTH HayKH, TEXHOJIOIMH, MEAUIIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. ITopran oTkpeITEIX HaHHBIX Poccuiickoit ®eneparnum - https://data.gov.ru/

4. OrtkpoiTle JaHHble denepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.3.4 JIM1eH3M0OHHOEe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA

PaspaGoTunk HocTtynHocTh Ccoinka Ha Eqnabrii PexBHU3uTHI N0 I-
No HauMeroBaie 110 (npasooGra- (JIMLIEH3MOHHOE, | PEecTp POCCHHCKHUX TBEPIKIAIOLIETO J10-
aTenb) cBO0OJTHO pac- nporpamm it OBM | kymeHTa (IIpy Haju-
A npoctpansemoe) | u b/l (mpu Hamu4unmM) YUH)
. . JInuen3us
1 '\g'fizgzg?o\/f\gsg?gr\]’g, MicrosoftCorpor JInuensnonnoe - ot 04.06.2015 Ne
ation H 65291651 cpox neii-
CTBHSL: OECCPOYHO
CyOnuiieH3nOHHBI T
AHTHBHPYCHOE TIPO- norosop ¢ OO0
rpaMMHOe o0ecrieye- APSI }giggpxg: https://reestr.digital.g «Codrekc» oT
2 Hue prmRaeIp Jluuensnonroe | OV.ru/reestr/366574/2 | 06.07.2022 No 6/,
KasperskyEndpointSe (Poccus) sphrase_id=415165 CPOK JISHCTBHSI: C
curity uis 6usHeca 22.11.2022 o
22.11.2023
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MoitOdpucCranmapT-

KonTpakt ¢ OO0

N «PyOukon»
o CPH;I;II; 'HaKeT (%g;gg:igf_ https://reestr.digital.g otT 24.04.2019 Ne
3 Jluniensmonnoe | Ov.ru/reestr/301631/? | 03641000008190000
Ut paboTHI ¢ TOKY- | Homorum» (Poc- sphrase_id=2698444 12
MEHTaMH U IOYTOH cus) - . )
(myoffice.ru) CpPOK JieiicTBHs: Oec-
CPOYHO
IIporpammHuas cucre- JInnen3nonHsl 10-
Ma U1t 0OHApy KEHHS roBop ¢ AO «A=-
TEKCTOBBIX 3aMMCTBO- https://reestr.digital.g TUIUIATHAT OT
BaHUH B yUCOHBIX U AO «AnTHIIa- ' . ' 17.04.2023 Ne 6627,
4 JluneHsunonHoe | OV.ru/reestr/303350/? N
HAYYHBIX paboTax ruat» (Poccus) sphrase_id=2698186 CPOK AEUCTBUSL: C
«AnTtnmiaruat BY3» - 17.04.2023 mo
(https://docs.antiplagia 16.04.2024
us.ru)
AcrobatReader CBo6oHO pac-
5 | - mpocmortp mokymen- | AdobeSystems | mpoctpansemoe - -
toB PDF, DjVU
FoxitReader CBobojHO pac-
6 | - mpocmortp mokymen- | FoxitCorporation | mpoctpansemoe - -

toB PDF, DjVU

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

1. CDTOwiki: 6a3a 3nanuii mo nudpooit Tpanchopmarnmu https://cdto.wiki/
2. Pexxum nocryna:.garant.ru - cpaBouno-npaBoBas cucrema «[CAPAHT»
3. Pexxum  nmoctyma:  www.consultant.ru - cmpaBOYHO-TIpaBOBas  CHCTEMa

«KoncynsranT [lmrocy

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

NG~ WNE

LMS-mnardopma Moodle
BupryansHas nocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
BupryansHas nocka Padlet: https://ru.padlet.com
O6naunsie cepucel: Aunekc./Juck, O6mako Mail.ru
Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz
Cepsucsl Buneocss3u: Sunekc tenemoct, Webinar.ru

http://www.trello.com

. CepBHc COBMECTHOM paboTBl HaJ MpoeKkTamMu Juis Hebospmmx rpymm Trello

7.3.7 ugpoBbie TEXHOJIOTHH, MPUMEHsIEMbIe MPU U3YYEeHUH TUCHUIINHBI

Ne | Ludpossie TexHOIOTHH Bunp! yueOHoit pabotel, Bemoinse- | Dopmupyemsie NAK
MBbI€ C IPUMEHEHHEM ITU(PPOBOH KOMIIETEHLINU
TEXHOJIOTHH
1. | OOmayHbIe TEXHOIOTHH Jlexuun YVK-2 N-1yx.o
CamocTosiTenbHas paboTta
2. | bonbiiue maHHbie Jlexmu VK-2 N-1yxo
CamocrosTenpHas paboTta
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3. | Texunonoruu GecpoBo/I- Jlexuun VK-2 N-1yx.o
HOH CBSI3H CamocrosTenpHas paboTa

8 MaTepl/IaHLHO-TeXHI/I‘leCKOe o0ecrneueHue ANCIHUIIJINHBI

JlaGopaTopHbie paOOTHI W JICKIIMK TPOBOJATCA B y4€OHBIX ayAMTOPHUSAX Kadeapsl Ouo-
TEXHOJIOTHH, CENeKIIMH U CEMEHOBOJICTBA CEIbCKOXO3SMCTBEHHBIX KYIBTYp,: 2/32, 9/27, 9/29,
OCHAIIIEHHBIX  MYJbTUMEAUMHON ammapaTypoil (2JIEKTpOHHAas JOCKa, HOYTOYK, MpPOEKTOp,
9KpaH), MUKPOCKOIIaMH, TaOJIUIIAMU.

OcHoBHbBIE 3aHATUS 1O AMCLUUIUIMHE MPOBOJATCS B Jaboparopuu, oOOpyIOBaHUE U
oopMIICHHE KOTOPOW COOTBETCTBYET HAMPABICHHOCTU Kypca. [[isi mpoBeneHus 3aHATUH y4eo-
HBIE CTOJIbI 00OPYIOBaHBI MOJBOJIKON 3IEKTpOdHEepruu, raza. O0yvaromuecs MOT'YT HUCIOJIB30-
BaTh MUKPOCKOITBI H MaTEPHAIbl, HEOOXOUMBIC JJIs TOATOTOBKH IMPEMapaToB, WHANBUIYAIEHO
CO CBOETO paboyero Mecra.

st mpoBeneHus 3aHSITHI MCIOJB3YIOTCS: ABTOKJIaBHAsh KOMHATa, TOPU3OHTAIBHBIA U
BEepPTHUKAIbHBIN aBTOKIIABbI, Meyb [lacTepa, TepMocTaT, XONOAWUIBHUK, BECHI, BOJSHBIC OaHW,
MUKPOOHOJIOTHYECKUE TIETIIA, XUMUYIECKas TIOCY/1a, PCAKTHBBIL.

Cmenowi:
Dranbl OMOJIOTUIESCKON IBOITIOIIHH.
OCHOBOITOJIO)KHHKH MHKPOOHOIOTHH.
@OpMBI KJIETOK IIPOKAPHOT.
CxemaTnueckoe KOMOMHUPOBAHHOE H300paKEHUE MPOKAPHOTHOM KIICTKH.
B3aumocss13p kataboan3zMa 1 aHaboIu3Ma.

19




Pabouas mporpamma nuctummiInHbl «MHUKpOOHOIOTHS» COCTAaBICHA B COOTBETCTBUU C TpeOoBa-
Husimu @I'OC BO no Hanpasnenuto noarotoBku 35.03.07 TexHosorusi mpou3BOACTBA U MEpe-
pabOTKH CEebCKOXO3SHUCTBEHHOW MPOAYKIUNY Mpoduis (HAIpaBICHHOCTH)TEXHOJIOTHS MPOU3-
BOJICTBA U INepepabOTKU MPOAYKLUHN KHUBOTHOBOJCTBA, YTBEP)KAEHHOIO NpHUKa3oM MuHuctep-
cTBa 0Opa3oBanHus U Hayku Poccuiickoit ®@enepaunn Ne 669 ot 17.07.2017

ABTOp: HOLEHT Kadeapbl CalO0BOJCTBA, OMOTEXHOJIOTHMH U CEIEKIUU CElIbCKOXO3SICTBEHHBIX
KYJIBTYD, K. C-X. H. TutoBa JI.B.
e

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

A

[Iporpamma paccmotpeHna Ha 3acenanuu kadeapsl (mpotokona Ne 6 ot «15» mapra 2019 r).
[TporpamMma paccMoTpeHa Ha 3acelaHui y4eOHO-MeToau4eckoi komuccuu 11110100BoOIHOTO HH-
ctutyra uM. .B. Muuypuna Muuypunckoro I'AY nporokos Ne 9 ot «22» anpens 2019r.
[IporpamMma yTBepKAeHa peleHHEM Y4eOHO-METOINYECKOT0 COBETa YHUBEPCUTETA ITPOTOKOJI
No 8 ot «25» anpenst 2019 1.

[Tporpamma nepepaboTaHa 1 J0noJIHEHa B cooTBeTcTBUHU ¢ TpeboBanusamMu GI'OC BO.
[Tporpamma paccmoTpeHa Ha 3aceganuu Kadpeaps (mporokon Ne 6 ot «12» mapra 2020 r).
[Tporpamma paccMoTpeHa Ha 3acelaHiH y4eOHO-MeToAnYecKoi komuccuu 11510/100BOIIHOTO HH-
ctutyta uM. 1.B. Muuypuna Muuypunckoro I'AY nporokos Ne 9 ot «20» anpens 2020r.
[TporpammMa yTBepkJeHa pelieHueM Y4eOHO-METOJUYECKOr0 COBETa YHHUBEPCUTETa MPOTOKOJI
Ne 8 o1 «23» anpens 2020 r.

[Iporpamma nepepaboTaHa U A0TIOJHEHA B COOTBeTCcTBHH ¢ TpeboanusiMu GI'OC BO.
[Tporpamma paccmoTpeHa Ha 3acefanuu kKadeapsl (mporokoi Ne 8 ot «5» anpens 2021 r).
[Tporpamma paccMOTpeHa Ha 3acelaHIH YIeOHO-MEeTOANYeCKOi KoMuccuu 11510/100BOIIIHOTO WH-
cturyta uM. .B. Muuypuna Muuypunckoro I'AY npotokon Ne 9 ot «19» anpens 2021r.
[IporpammMa yTBepkIeHa pemieHueM Y 4eOHO-METOIUYECKOTO COBETa YHHUBEPCHUTETA MPOTOKOI
Ne 8 ot «22» anpens 2021 r.

[Iporpamma nepepaboTaHa 1 IOTIOJIHEHA B cOOTBeTCTBUH ¢ TpeboBarusimu OI'OC BO
[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl (mpotokon Ne 10 ot «15» urons 2021 r)
[Tporpamma paccMoTpeHa Ha 3aceJaHiH y4eOHO-MeToauueckoi komuccuu [lnogooBoiHoro nuH-
ctutyra uM. 1.B. Muuypuna Muuypunckoro I'AY (npotokon Ne 11 ot 21 uronsa 2021r)
[IporpamMma yTBep:k/ieHa pelieHHeM Y4eOHO-METOINYECKOro CoBeTa YHUBEpCUTETa (IIPOTOKOII
Ne 10 ot «24» urons 2021 r.)

[Iporpamma nepepaboTaHa U JOTIOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusiMmu @I'OC BO.
[Tporpamma paccmMoTpeHa Ha 3aceanuu Kadenpsl TpoTokos Ne 9 ot «18y» ampens 2022 r.
[Tporpamma paccMoTpeHa Ha 3aceJaHiH y4eOHO-MeToauueckoi komuccuu [lnogooBoiHoro uH-
ctutyra uM. 1.B. Muuypuna Muuypunckoro I'AY nporokos Ne 8 ot «18» anpens 2022r.
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[TporpaMMma yTBepKIeHa peuieHHeM Y4eOHO-METOJIUYECKOTO COBETa YHUBEPCHTETA MPOTOKOI
Neo 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa U JOTIOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu O@I'OC BO.
[TporpamMa paccMOTpeHa Ha 3acefaHuu KadeIpbl CaJ0BOJCTBA, OMOTEXHOJOIMU CEIEKIHMU
CEJIbCKOXO035MCTBEHHBIX KYIbTYp, IpoTokoa Ne 11 ot 13 urons 2023r

[TporpamMa paccMoTpeHa Ha 3acelaHMM y4eOHO-METOJMUYECKOW KOMMCCUU MHCTHTyTa (yH7a-
MEHTAJbHBIX U MPUKIAAHBIX arpoduorexHonoruii mmenu 1.B. Muuypuna, nporokon Ne 11 ot
19 urons 2023r.

[Tporpamma yTBepskaeHa Pemennem Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA, TPOTOKOI
Ne 10 ot 22utons 2023 r.
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