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1 Hesn ocBOeHNsI TUCUMILTUHBI (MOY/JIs1)

enu npenogaBanusi TUCIUTLIAHBI (MOYs1) «MHKpOOHOIOTHS» (GOPMHUPOBAHHUE Y 00Y-
YAFOIIMXCS 3HAHUH 110 OCHOBAM CHUCTEMATHKHU, OpraHU3alluu, CTPOeHUs, pyHKImiA, Gpusnonoruu
¥ OMOXMMHMHM MUKPOOHOMN KJIETKHU. V3ydueHne 3aKOHOB >KU3HENEATEIIbHOCTH 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 MUKPOOMOIOTUIECKON TPOMBIIIIICHHOCTH.

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

3. ['myOoK0 MOHMMATH POJIb MUKPOOUOJIOTUU B KOMIUIEKCHON pa3paboTke Mep Io-
Jy4EHUS ¥ COXPAHEHHS YPOXKasi, B PEIICHUH MTPOOJIEMBI 3aIIUThHI OKPYKAIOMICH CPEIbI.

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

€.

S. [TproOpectu 3HaHMS O MCIOJIb30BAHUIO MUKPOOHOIO CHHTE3a B HApOIHOM XO-
341CTBE, 03HAKOMUTHCS ¢ JOCTHKEHUSIMU T€HHOW MH)KEHEPUH U CEJIEKLIMU MUKPOOOB.
6. OBnagerp MPUHOUIAMH MHKPOOHMOJIOTHYECKOTO HCCIIEJOBAaHUS KOPMOB, 3€pHA,

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

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

JucuumuimHa «MHUKpOOHOIOTHS» B3aUMOCBSI3aHa C OCHOBHBIMHU MOHSATHSAMHU JHUCIH-
wivH: «Heoprannueckas xumus», «9konorus», «PacrenuneBoactso». Kypc «MukpoOuonorus»
ABJISICTCS. OCHOBOIIOJIATAIOIIMM I U3YYEHUS CICAYIOIIUX JUCLUIUINH: «['eHeThKa pacTeHul 1
JKUBOTHBIX», «®Pu3mnosoruss pacreHuil», <«IIpon3BOACTBO MNPOAYKIMH KMBOTHOBOJCTBAY,
«Mopdomnorus 1 pU3NOJIOTUS CETbCKOXO03SICTBEHHBIX KHUBOTHBIX».

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

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

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

TPYZIOBBIE IEUCTBUSA:

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

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

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

VYK-8. Crioco0eH co3iaBath M MOIEPKUBATH B TOBCEAHEBHOM KH3HU U B PO(ECCHOHAITb-
HOU JIeSITeTbHOCTU O€30IacHbIE YCIOBUS KU3HEIEATEILHOCTH [T COXPAHEHHs IPUPOTHOMN Cpebl,
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o0ecIieueHns: yCTOHYMBOTO Pa3BUTHA OOIIECTBA, B TOM YHMCIIE TIPH YIPO3€ U BO3HUKHOBEHHHU YpE3-
BbIYAIHBIX CUTYyalluil 1 BOGHHBIX KOH(IUKTOB
[1K-2. 3naet nenu, 3a1a4u, METObl U CPEACTBA IJITAHUPOBAHUS M OPraHU3AIMU UCCIIEHO0-

BaHUA

Kon n nanme-

Kputepuu orieHuBaHusI pe3yIbTaTOB 00ydeHUs

Hwuzkuii (n0-
Kon u nHaume- HOBaHUE UH- N
MOPOTOBBIH,
HOBaHHE KOM- JUKaTOpa J10- . . N
o —— R KOMIIETECHIIUS IToporoBwiii bazoBwiit [IponBuHyTHII
KOMIIETEHIIN I He chopuupo-
BaHA)
YK-2. Croco- N-1lyko — He moxet He nocrarouno |B mocrarou- |OtmmuaHO hopmy-
6en onpenenats | GopmynupyeT | popmyHpo- YETKO MOXKET HOH CTEeNeHn |JTHpPYyeT B paMKax
KpYT 3aj1a4 B B paMKax MMo- |BaTh B paMKax |(opMmynupoBath |MOXKeET Op- |MOCTaBICHHON
paMKax IocTaB- | CTaBJICHHOM MOCTABJICHHOW |B paMKax Io- MYJIUPOBaTh B |I[EJIA IPOCKTA
JICHHOW IIeJIM M | T[EJIA TIPOEKTa |IENIM IPOeKTa | CTABJICHHOW IENH | paMKax Io- COBOKYITHOCTB
BBIOUpATH OTI- COBOKYITHOCTh |COBOKYITHOCTh |IIPOEKTa COBO- CTaBJICHHOW  |B3aMMOCBSI3aH-
TUMAaJIbHBIC B3aMMOCBSI- B3aMMOCBS3aH- |KYIHOCTb B3aW- |LIEJIM MIPOEKTa |HBIX 3ajad, 00ec-
CTHOCOOBI UX 3aHHBIX 33J1a4, |HBIX 3a7ad, MOCBSI3aHHBIX COBOKYITHOCTH |TIEYHBAIOIINX €€
pemieHns, ucxo- | obecneunBa-  |obOecreunBar- |3amad, oOecredn- | B3auMOCBSI- JIOCTHIKEHHE.
Il U3 ICHCTBY- | IOIIMX €€ JO-  |IUX €€ JOCTH- |BalOIIMX €€ I0- |3aHHBIX 3aj1a4, | YeTKO MOXKeT
FOIIHX TTPaBO- CTIDKCHUE. skenue. He mo- | ctmxenwne. He obOecrieunBa- | OMpPEAETATh
BEIX HOPM, Onpenenser JKET OMPEIENATH | TOCTATOYHO YeT- |FOIIUX €€ A0- | O0XKHIaeMbIe pe-
HMMEIOIIIUXCS OKHJIaeMbIC OXKHIaCMbIC KO MOXET OIpe- |CTH)KCHUE. 3yJIBTATHI pellie-
pecypcoB u pe3yJIbTaThI pe3yIbTaThl JeNSTh okuaae- | JlocTaTouyHO — |HUS BBIIEICHHBIX
OTpaHIYCHUI pEUIeHNs BBI- | pEIICHUS BBIJIe- | MBIE PE3YJIbTAaThl |9ETKO MOXKET |3a/ad.
JICJICHHBIX 3a- |JICHHBIX 33[a4. |pEIIeHUs BBIAS- |ONpPEIeNiaTh
Jad JICHHBIX 3aJ1a4. OXKHIaeMBbIC
pe3yIbTaThl
pelIeHns BhI-
JICJICHHBIX
3a/1a4.
N-3yk2— He moxer pe- | Cinabo pemaer Xopomo pe- |OTIHYHO pemaer
Pemaer koH-  |mIaTh KOHKPET- |KOHKPETHBIE 3a- | IIAET KOH- KOHKPETHEIE 3a-
KpETHBIC 3ajla- |HBIC 3aJIa4u Jla4M MTPOEKTA, KpPETHBIC 3a-  |Jauu IPOEKTa,
YU MPOEKTA, MPOEKTa, 3a5IB- |3asiBIIEHHOTO JTa4d TIPOEKTA, |3asiBIIEHHOTO
3asiBIIGHHOTO  |JIEHHOTO Kaye- |KadecTBa W 3a 3asIBIIGHHOTO |KadecTBa W 3a
KauecTBa M 32 |CTBa M 3@ YCTa- |YCTAHOBJIICHHOE |KAueCTBa M 32 |YCTAHOBJICHHOE
YCTAaHOBJICH-  |HOBJICHHOE BpeMs. YCTaHOBJICH- |BpeMms.
HOE BpeMmsl. BpeMmsl. HOE BpeMmsl.
YK-8. Croco- NA-1yks— He ob6ecnieun- |He Bcernma obec- |[locratouno |Bcerma obecre-
OcH co3maBath 1 | OOecmieunBaeT |BaeT O6e3omac- |meunBaeT 0e3- 4yacTo obecre- |4uBaeT Oe3omac-
TOJICP’KUBATE B | O€30TIacCHBIC HBIC H/WITH OmnacHbIC W/MIW  |4MBacT O0e3-  |HbIe /UM KOM-
MTOBCEIHEBHON | VI/VLITH KOM- KoM(popTHBIE  |KOM(OpPTHBIC OITacHEIE (dbopTHBIE yCI0-
JKU3HU U B TIPO- | POPTHBIC YCIIO- |YCIOBUS TPy/Aa |YCJIOBUSA TpyJAa | H/HIIK KOM- BUS TPy/a Ha
(beccroHabHOM | BUSI TpyAa Ha  |Ha pabodem Ha pabouem Me- | QopTHBIE pabouem mecTe, B
JeSITETLHOCTH pabouem MecTe, |[MecTe, B T.4. C  |CTe, B T.4. C IO- | YCJIOBUS TPY- |T.4. C IIOMOIILIO
0e3omacHbIe B T.4. C [IOMO-  |[TOMOII[bIO MOIIBIO CPEJICTB |/71a Ha paboyeM | CPEIICTB 3aIUThI.
YCIIOBHS J)KU3HE- | IIBIO CPEJICTB  |CPEJICTB 3allld- | 3alUTHI. MeECTe, B T.4. C
JeSITETHOCTH 3aIUTHL THI. TTOMOIIIBIO
JUTSL COXPaHEeHUS CPEIICTB 3a-
HIPUPOJTHOM Cpe- ILATBHI.
IIbl, obecrieue- N-2yk-s — He BersBinsger u |He Bcerna BeisiB- |Yacto BeIgB- | Bcerna BeIIBIISIET
HUS yCTOWYMBO- | BhIsIBIIIET H HE YCTpaHseT |JSeT U He BCer/ia |JIseT U A0CTa- |W BCerja ycTpa-
T'O pa3BUTHUS YCTpaHACT MPOOIIEMBI, YCTpaHSET MPO- | TOYHO YacTO |HSIET IPOOIEMBI,
001LIECTBA, B TOM | TIPOOIIEMEL, CBSI3aHHEIC C OJIEMBI, CBSI3aH- | yCTpaHSIET CBSI3aHHBIE C
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YUCJIE MPHU YIpo-
3€ U BO3HHUKHO-
BEHUU YPE3BBI-
YalHBIX CUTYya-
A 1 BOEHHBIX

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

HapyMICHUAMHA
TEXHHUKH 0e3-
OIMMacHOCTH Ha
pabouem MecTe.

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

poOIEeMBL,
CBSI3aHHEIE C
HapyIICHUSIMHA
TEXHHKHU Oe3-
OIIaCHOCTH Ha

HapyIICHUIMHA
TEXHHUKH 0e3-
OMMaCHOCTH Ha
pabodem MecTe.

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

B pezynbmame oceoenus oucyuniunvl 06y4aromyuiics O0NHCeH.:

3Hamb:

- OCHOBHBIE TEPMUHBI U TTOHSATHS MUKPOOHOJIOTHH;

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

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

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

IPOIIECCOB.

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

dopmanoHHON M OuONIMOrpagUuUecKo  KyIbTYpHI

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

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

OIIaCHOCTH

ymembw:

- OPpraHu30BaTh U BCCTH HAYYHO-UCCIICAOBATCIBLCKYIO U IMMPAKTHUYCCKYIO ACATCIBHOCTH B

mabopaToOpu MUKPOOHOJIOTHH;

- OCBAaMBaTh U MPUMEHSATH B pab0Te METOAUKH UCCIIEOBAHUSI MUKPOOPTaHU3MOB;

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

- BECTH HaOJIIOJICHUS U KCIIEPUMEHTAJIbHbIE UCCIIEI0BAaHUS B MOJIEBBIX U J1Ja0OPaTOPHBIX

YCIIOBHUSIX;




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

dbopmaryu;

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

TaJIbHbBIC JaHHBIC,

- IPUMCHUTDH TCOPCTUYCCKUC 3HAHWA Ha ITPAKTUKC,

- HUCIIOJIb30BAaTh COBPEMCHHBIC TCXHOJIOITMHW B IIPUTOTOBJICHUHU OPraHUYCCKUX yz[o6pe-

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

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

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

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

Beenenue. IIpenMer u uctopust pa3BuTus. 3ajadyd U OCHOB- | + + + 3
HbI€ HAaIIPaBJIEHNsI B MUKPOOHOJIOTHH.
Cucrematrka, MOpQosorusi, CTpoeHHe ¥ Pa3MHOXKEHHUE MUK- | + + + 3
POOPraHU3MOB.
I'eneTnika MHKPOOPraHU3MOB. B3anMOOTHOLIEHUSI MHKpPOOp- | + + + 3
TaHU3MOB MEX]Ty COOOH M OKpYKAOIIEH Cpeo.
MetabonusM MHUKpoopranu3MoB. CHHTE3 BeIECTB MHUKpOO- | + + + 3
HOU KJIETKOM
IIpeBpaiienre MUKpOOpraHU3MaMy COEAMHEHUH yriiepoa, + + + 3
asoTta, hocdopa, cepbl, Kejie3a U JAPYruX HIEMEHTOB
Mukpodiopa T1o/10B ¥ oBoleH (3MUpUTHBIE MEKPOOpPTaHu3- | + + +
MBI TIOBEPXHOCTU JIUCTHEB, CEMSIH M 30HBI KOPHS PacTEHHM). 3
MukpoOuoaoruyeckie OCHOBbI BUHOIEIHSL.




4. CTpyKTYypa " coaepkaHue TUCHUILIUHBI (MOYJIs1)

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

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

Bun zagarui Bcero akan. yacos
I[To ounoii popme | Ilo 3aounoM
obyuenust (1 ce- | popme oOyue-
MECTD) Hus (1 xypc)
OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 144 144
KonTakTHas paboTa 00y4aromuxcs ¢ nmpernojaBaTesieM 32 10
AyIUTOpHBIE 3aHATHS, B T.4. 32 10
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 | Pazpen nucumniaussl (MOIysst), TeMbl ekl u ux | O0beM B akaja. 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 | Cucrematnka, MOp(OJIOTHS, CTPOCHHE M Pa3MHOMKE- 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 | Mukpodopa nao70B U oBoeH (3MUGUTHBIE 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. JlabopaTopHbie padoThI

Ne OObewM B akaj. ya- | JlabopatopHoe obopynoBa- | @opmu-
pas- HaumenoBanue 3apstus | “8% HHC PyeMbIC
KOMIIe-
Aiena TEHIIUU
OuYHasi  [BaovHas
dopma  (hopma
o0yde- OOydeHHs
HUS

2 Hasnauenue u pyHKIIMOHU- 1 0,5 MUKpPOCKOIIBI: MBU-3, | YK-2,
pOBaHUE MUKPOOUOJIOTHYE- mukpoouosor. Ilernu. Pe- VK-8, TIK-
ckoi JabopaTopun. MeToabl AKTHBBI.

MUKPOCKOIIMYECKOMN JIUarHoO- 2
CTHKHU

2 Hccnenoanust MopQoaoruu 1 0,5 Mukpockomnbl, TepMocTar, | YK-2,

MHUKpPOOOB CupTOBKH, damku Iletpw, VK-8, TIK-
MHUKPOOHOJIOT. NEeTIIN,
HA0Op  pEaKTUBOB A 2
OKpaIllIMBaHUs MHKpPOOpPTa-
HU3MOB

2 [IpuroroBnenue nuTaTeIb- 1 Tepmocrar, aBTOKIaB, cy- | YK-2,
HBIX CpE]l. MIAIbHBIA  1IKad, YariKu VK-8, TIK-

[Terpu, nuneTku, KOJIOBI )

2 Metompl cTepUIIH3alui. 1 Muxkpockorbl, Becsl 1abo- | YK-2,
[TonroroBka mocyabl ¥ MUTa- PaToOpHbIE, TEPMOCTAT, 4B~ |yK-§  []K-
TENBHBIX CPEJI IS CTEPHITHU- TOKJIaB, CITUPTOBKH, YAIIIKH
3a1uu [Terpu, MukpoOuoIOT. TIET- 2

71, HabOp PEeaKTUBOB IS
OKpaIlTUBaHUsI MUKPOOPra-
HU3MOB, MEPHBIC ITHJINH-
JIPbI, TUTIETKH

2 KomnokBuym: [lurarensHbie 1 MHUKpPOCKOIIBI, TIIIUTKA VK-2,
CpeIbl U METOJIBI CTEPUITU3A- DIIEKTPUYECKAs], TEPMOCTAT, |yK.§  []K-
107078 ABTOKJIAB, CITUPTOBKH,

yamku [letpu, Mukpoouo- 2
JIOT. TIETJIH, HabOp peaKTu-
BOB JIJIs1 OKpAIlIUBaHUS
MHUKPOOPTaHU3MOB, MEPHBIE
UWIAH]IPBI, TUTETKH, XH-
MHYECKUE PEAKTHUBEI

3 IloctaHOBKa ONBITOB IIO 1 1 TEPMOCTAT, CIUPTOBKH, YK-2, VK-
y4eTy MHKPOOPTaHH3MOB B vamku [leTpu, MUKpOOHO- g TKc-2
MOYBE U BO3/YXE. JIOT. TIeTIIN, HAbOp peaKkTu- |

BOB JIJISI OKPAITUBAHUS
MHUKPOOPTaHU3MOB, MEPHBIE
UWIAHAPBI, TTHTIETKH, XH-
MUYECKUE PEAKTHUBHI




Ornpenenenne MUKpPOOHOTO
qpclia TOYBBI W BO3AyXa
(aHaJIN3 OTIBITOB).

Mukpockorbl, Bechl J1abo-
paTopHsIe, TEpMOCTaT,
cnupTOBKH, damku [lerpw,
MHUKPOOHOJIOT. METIIH,
Ha0Op  pEaKkTUBOB  JUIA
OKpaIIMBaHUS MHKpPOOpra-
HU3MOB, MEpHBIC IWJINH-
JIPbI, TUTIETKH

YK-2, VK-
8, IIK-2

Nnentudukanus MuKpoOOB.
Boigenenue Oaktepuii B 4u-

CTYIO KYJBTYpY.

MHEKpOCKOTIBI, BEChI J1a00-
paTopHbIe, TEPMOCTAT,
CIUPTOBKH, yamiku [leTpw,
KOJIOBI, MUKPOOHOJIOT. TIeT-
M, HAOOp PEaKTUBOB JUIs
OKpAaIlIMBaHUS MHKPOOpPra-
HM3MOB, MEpHBIC IIHJIMH-
APbI, TUIICTKU

VK-2, VK-
3, TTK-2

Okpacka no I'pammy. [Ipo-
BEpPKa YUCTOTHI KYJIbTYPBHI.

Mukpockomnsl, TEpMOCTAT,
cnupTOoBKH, 4amku llerpn,
MHUKPOOHOJIOT. NIETIIH,
HA0Op  pEaKTUBOB A
OKpAallMBaHUs MUKpPOOpra-
HU3MOB

VK-2, VK-
8, TTK-2

[TocTanoBKa OIBITOB MO
OpO’KEHUIO MOJIOKA U KapTo-
bens

TE€pPMOCTAaT, CHUPTOBKH,
yamku [lerpu, Mukpobuo-
JIOT. IeTU, Habop peakTu-
BOB JIJIs1 OKpaIlMBaHUs
MHUKPOOPIraHU3MOB, MEPHBIE
LUWIMHJPBI, TUIETKH, XU-
MUYECKHE PEAKTUBbI

VK-2, VK-
8, TTK-2

AHanm3 OmbITOB MO OpoKe-
HUIO MOJIOKa U KapTodens

MHUKpOCKOIIBI, TEPMOCTAT,
cnupToBKU, Yamku lletpu,
MHUKpPOOHOJIOT. MIETIIH,
HAabOp  peakTUBOB  JUIS
OKpalllMBaHUs MHKPOOpTra-
HU3MOB

YK-2, VK-
8, IIK-2

IlocTtanoBka OOBITOB IIO
Pa3NOKEHUIO KIIETYaTKU |
IIEKTUHOBBIX BEIECTB.

MUKpPOCKOIIBI, IUNIUTKA
JNEKTpUYECKasi, TEPMOCTAT,
aBTOKJIAB, CIUPTOBKH,
yamku [lerpu, Mukpo6uo-
JIOT. TETJIH, HabOp peakTu-
BOB JJIs1 OKpAIIMBaHUs
MHUKPOOPTIaHU3MOB, MEPHBIE
LUWIMHIPBI, TUIETKH, XH-
MUYECKHE PEAKTUBbI

VK-2,
YK-8, IIK-

AHanu3 OmeITOB MO OpoxKe-
HUKO KICTYATKHU U IICKTU-
HOBBIX BEIIICCTB.

TEPMOCTAT, CHUPTOBKH,
yamku [letpu, Mukpobuo-
JIOT. IETIH, HAbOp peaKkTH-
BOB JIJIs1 OKpaIIMBaHUs
MHUKPOOPI'aHU3MOB, MEPHBIE
UWINHAPBI, TUIETKU, XU-
MUYECKUE PEAKTUBbI

VK-2,
VK-8, TIK-

AHaJIn3 OIBITOB IO OKHC-

MHUKpOCKOIBI, TEPMOCTAT,

YK-2,




nennio kierdarku. Ilocra- ciuptoBku, yamku Ilerpu, [YK-8, TIK-
HOBKa OIIBITOB IO a30TO- MHUKPOOHOJIOT. TETIIH, |
¢dbukcamuu, amMMOHHU(DUKa- HA0Op  pEaKTUBOB A
WU, HUTPUPUKAIUH. OKpAIlIMBaHUS MHUKPOOPTa-

HU3MOB
AHanu3 OmbITOB MO a30TO- 2 Mukpockonbl, Tepmoctar, | YK-2,
¢bukcanmu, aMMoHH(]UKA- cnupToBKH, dYamku I[lerpw, VK-8, TIK-
UM, HUTPUPHUKAIHIH. MUKPOOHOJIOT. TETIH, HAOOP

PEaKTUBOB U OKpalluBa- 2

HUSI MUKPOOPTaHU3MOB
Bcero: 16 6

4.4. IlpakTyecKue 3aHATHUS yueOHBIM IUIAHOM HE IPEILYCMOTPEHBI

4.5. CamocrosiTesibHAsA padoTa 00y4AOIIUXCS

OOmbeM B akaz. 4ac,
Pzif;ﬂizf_ Ne Bua camocrosiTeibHOI padoThI OYHas 3a04Hast
dbopma dbopma
oOyueHusi | oOyueHus
[IpopaboTtka y4eOHOr0 MaTtepuaia o 10 12
1 | aucuumianHe (KOHCHEKTOB JIeKUUH, y4eOHUKOB,
Pasnen | MaTEepPHAJIOB CETEBBIX PECYPCOB)
2 | BeimonHeHne KOHTPOIBHON pabOThI - 4
[TpopaboTtka y4eOHOro Marepuana o 10 20
Pasnen 2 1 | mucummiiHe (KOHCIEKTOB JIEKIMH, Y4eOHHMKOB,
MaTepHajIoB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOM PabOTHI - 2
3 | IoaroroBka K clraue MOIYJs 5 5
[TpopaboTka y4e0HOTO MaTepuaia 1o 10 20
p 3 1 | nucuuniuHe (KOHCHEKTOB JIeKLUH, y4eOHUKOB,
et MaTEepPHAIIOB CETEBBIX PECYPCOB)
2 | BoinosnHeHue KOHTPOJIbHOW paboThI 10 2
[TpopaboTka y4eOHOro MaTepuana 1o 10 20
P 4 1 | mucumrmuiiHe (KOHCIEKTOB JIEKIMH, Y4eOHHMKOB,
aact MaTepHajoB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOMW PabOTHI - 2
[TpopaboTka y4eOHOro MaTepuana 1o 10 10
P 5 1 | mucummuiiHe (KOHCIEKTOB JIEKIHMH, YYeOHHMKOB,
asaet MaTepUaAJIOB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOW PabOTHI - 2
[TpopaboTka y4eOHOro MaTepuaia 1o 10 10
1 | mucummuivHe (KOHCIEKTOB JIEKIMH, YYeOHHMKOB,
Paznen 6 MaTepUaAJIOB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOMW PabOTHI - 10
3 | IoaroroBka K craue MOIYJIs 10 6
Hroro: 85 125

IlepeyeHb MeTOAUYECKOT0 O0eceYeHHUsl I CAMOCTOAITEIbHON padoThl MO JAUCIU-

IMHe (MOIYJII0):




Turosa JI.B., MeToanueckue yka3zaHus Ui BHITIOJHEHHUS KOHTPOJIBHOM paboThI MO AuC-
nuruHe «MUKpOOHOIOTHs I 00ydJaromuXcsi 1Mo HampasiieHnto moarotoBku 35.03.07 Tex-
HOJIOTHSI INIPOU3BOJICTBA M NEPEPabOTKU CEIbCKOXO3WCTBEHHON NPOAYKUMU. — MHUypHHCK,
2024.

4.6 BbInoJiHeHHEe KOHTPOJIbHOH PadoThl 00yYAKIIMMHUCH 32049HOI (hopMBbI

Baxuolt popmoii camocToaTenbHOM paboThl 00yUaroIIerocs siBJISeTCsl HallMCAHNUE MHUCh-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIbHON pabOTHI IO JAHHOW AMCLUILINHE.

Ilenn BbINOIHEHUS PAOOTHI:

— cHCTeMaTu3alus, 3aKpeIUIeHUe U yriyOJIeHne TeOPEeTHUECKUX 3HaHUM U YMEHHIA Tpu-
MCHSATH UX IJId PCHICHUA KOHKPCTHBIX NPAKTUYICCKUX 3a/1a4;

—pa3BUTHE HaBBIKOB CAMOCTOSITEJIbHOW Hay4HOM pa®oThl (IIJIAHUPOBAHUE U IIPOBEICHUE
UCCIIeIOBaHMs, paboTa ¢ HAyYHOH M CIIPaBOYHOM JINTEPATypOid, HOPMATUBHBIMHU MTPABOBBIMHU aK-
TaMH, UHTEpIpeTalys NOIYYSHHBIX Pe3yJbTaTOB, UX MPaBUIIbHOE U3JI0KEHUE U OPOPMIICHHE).

Pabora nomkHa OTBEYaTh CIICAYIOMIUM TPEOOBAHHUSIM:

— CaMOCTOSITEJIbHOCTb UCCIIEI0BAHUS;

— (opMupoBaHHE ABTOPCKOW IMO3UIMU MO OCHOBHBIM TEOPETUYECKMM U IMPOOIEMHBIM
BOIIpOCaM;

— aHaJIM3 HAy4YHO! U yueOHOMU JIMTepaTyphl 110 TEME BOIIPOCa;

— CBSI3b IIPEAMETA C aKTyaJbHBIMU IPOOJIEMaMU COBPEMEHHOM HAyKU U MPaKTHKY;

— JIOTUYHOCTbH U3JIOKEHHUSI, apTYMEHTHPOBAHHOCTH BHIBOJIOB U 000OIICHUH;

3azaHus B KOHTPOJBbHOM paOOTe HampaBlieHbl HA 3aKPEIUICHUE TEOPETHMUECKUX 3HAHHM
00yyYaroIerocsi U OBJIAJCHUs HaBbIKAMH 10 MU3YYEHHIO OCHOBHBIX IPYII MHUKPOOPIaHU3MOB U
OMOJOTrMYECKHUX MIPOLIECCOB C UX YUaCTUEM.

KonTtponbHas paboTa BKIIO4aeT 5 TEOpEeTHUECKUX Bolpoca. BeiGop BapuaHTa onpenens-
eTcs nocienHeld nu@poil 3a4eTHON KHMKKH.

IlepeueHp BONPOCOB NPEACTABIEH B METOAUYECKUX YKa3aHUAX NI BBINOJIHEHHS KOH-
TPOJIBHOU PadOTHI.

4.7 Conep:kanue pa3iejioB JUCHUILIMHBI

1. Beenenne. [Ipeamer u ucropusi pazBuTus. 3aJa4u U OCHOBHbIE HallpaBJie-
HHMS B MUKPOOHOJIOTHH.
[IpenMer MUKpOOHMOIOTHH, €€ MECTO U POJIb B ccTeMe (DyHIAaMEHTaJIbHBIX HAyK, 3a7aun
U TEePCIEKTHUBbBI Pa3BUTHs KakK NMPHUKIATHON HAyKU B C/X MPOMU3BOJCTBE, MOJIYYEHUHU MPOTYKTOB
OMOTEXHOJIOTHH, OXpaHe OKpyXKaromien cpeapl. OOmmas 1 crenuaibHass MUKPOOHOIOTHS: MEIH-
IIUHCKasl, BETEpUHApHAs, ¢/X, TEXHHUUYECKasl, kKocMuueckas. OTpocau MUKpOOHOIOrun: 6akTepro-
JIOTHSl, MUKOJIOTHS, BUpycosnorus u ap. IlutarensHble cpeapl U cnocoObl 00e3BpeKUBaHUS OT
MHUKpPOOPTaHNU3MOB.
2. Cucremaruka, Mop¢0.10rusi, CTpOeHHe U Pa3MHOKeHHe MUKPOOPraHU3MOB
Mopdororust OCHOBHBIX ()OPM MPOKAPHOT — MIAPOBHUIHBIC, MMaJOYKOBHUIHBIC, U3BUTHIE.
CrtpykTypHO-MOp(osIornyecKkne OCOOCHHOCTH PHUKKETCUH, MHKOIUIAa3M, aKTHHOMHIET, (QOpM
6axtepuii. Pasmepsl, MeTobl HccnenoBaHuil. [I0BepXHOCTHBIE CTPYKTYpBI: Karcysa, CIU3UCThIE
CJIOH, XT'YTHKH, BOPCUHKU. COCTaB M CTPOEHHUE KIIETOYHBIX CTEHOK Y IpaMIOI0KUTEIbHBIX U
rpaMoTpuLaTeNbHbIX O0aktepuil. L{uTornasmarndeckas MemOpaHa, cTpykTypa U ¢yHkuuu. Llu-
TOIJIa3Ma M BKJIIOUYeHMs. SnepHbiil anmapaTr. OOpa3zoBaHue, pacloioKeHUE, CTPYKTypa CIop y
Oauni, KIOCTPUINI, aKTHHOMUIIETOB. VX 3HaueHwue.
DYKapuOTHYECKHE MUKPOOPTaHU3MBI: BOJOPOCIH, MpocTeime, Tpuobl. OCHOBHBIC TIPH-
3HaKM Kjlacca TpuOOB: 3Uro-, acko-, AeUTepo-, 6a3uauoMunieToB. X poib B mpUpoje U HApOa-
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HOM XO03siiicTBe. MUKpOOpraHU3MbI HEKJIETOUHOU opranu3anuu. Bupycel. Mopdoiorus, oCHOB-
Hble npuHunb! knaccudukanuu. JIHK n PHK-reHOMHBIE, CIOKHBIE ¥ IPOCTHIE.

[TuTarenbHble cpenbl, UX KiIaccupuKaiys. Xapakrep pocTa MUKpOOOB Ha KHUJIKHX, TIOT-

HBIX IUTATEJIbHBIX Cpeaax.
3.I'eHeTMKAa MUKPOOPIraHU3MOB. B3aMM0OTHOIIEHHSI MUKPOOPTaHMU3MOB MEKIY CO-
00ii M OKpYy:Kawouel cpeaoi.

I'enetnka MuKpoOoB. IlpakTHueckoe 3HAUYEHHE WM3MEHYMBOCTH MHKPOOPTaHH3MOB.
HacnenctBeHHOCT MUKpOOpranu3mMoB. OpraHusanus TeHETUYECKOro anmnapara, BHEXpOMOCOM-
HbIE HACIIEICTBEHHOCTH, T€HETUYECKU Ko, perummkauus JJHK-mukpooprannzmon. @opmsl u3-
MEHYMBOCTH: (PEHOTUIIMYECKas,, TeHOTUNnYeckas. MyTaluu: CHOHTaHHBIE, MHAYLHPOBaHHbIE.
['eneTnuecKkue peKOMOMHAIIUKM TPOKAPUOT — TPAHCAYKIHUS, TpaHCchopManus, KoHporanus. [ en-
Hasi MHKeHepusi. Bo3amoxHocTH, 001acTH IPUMEHEHUS €€ IOCTHXKEHUH.

[TpucnocoOuTenbHBIE BO3MOKHOCTH MUKPOOOB K BO3/ICHCTBHIO HEOIArOMPHUATHBIX yCIIO-
BUl cpenpl. OOpazoBaHue Karcyd, CIop, )KI'yTOBaHUE, CKOPOCTh Pa3MHOXKEHUS U IpYyTrue BIIUs-
HUSl YCJIOBMH BHEIIHEW Cpelbl Ha KU3HEAEITEIbHOCTh MHUKPOOPTraHU3MOB. 3aBUCUMOCTb OT-
JENBbHBIX TPYII MUKPOOOB OT BOJHOTO pPEXUMa, TeMIepaTyphl, KHCIOTHOCTH, SIOBUTHIX Be-
IIECTB, pajuanuy, 1apjaeHus. OTHOIIEHHE MUKPOOPTraHU3MOB K KUCIIOPO.LY.

[Ipenynpexaenue pa3BUTUS MUKPOOOB C MOMOIIbIO (PU3UYECKUX U XUMHUYECKUX (HaKTO-
poB (macrepuszanusi, crepunnsanus, cuwxenue pH u T.41.). AHTUMUKpPOOHbIE BEIIEeCTBa, CHEIU-
(buYHOCTh ¥ MeXaHU3M AelicTBud. JlelicTBre OMOIOornueckux (PakTopoB, METOIbI CTEPUIU3ALINU.

XapakTep B3aMMOOTHOILIEHUN MEXAYy OpraHM3MaMu: CUMOMO03, MyTyalu3M, CUHEPTU3M,
XUIIHUYECTBO, NMapa3uTu3M. OCHOBBI KOHCEPBUPOBAHUS CHIPhS U MPOIYKTaX Ha MPUHIIMUIAX OU-
03a, anabno3a, abnosa, rieHoadbnosa.

B3aumocBsI3p MUKPOOPraHU3MOB CO Cpeloil oOuTaHHs. DKOCHUCTeMbl. UHCIEHHOCTh H
pa3zHooOpa3ue MUKPOOPraHU3MOB B 3KOCHUCTEMAX.

4. MeTta00,143M MUKPOOPraHu3mMoB. CHHTe3 BellleCTB MUKPOOHOMH KJIETKOM.

@®epMeHTh. XapakTepucTuka (EepMEHTOB KakK OHOJIOTMYECKUX KaTalu3aropoB. Poib
(epMEeHTOB B )KM3HEICATEILHOCTH MUKPOOHOW KJIETKH. XUMHUECKas MPUpPOa, CYIIHOCTb Jei-
CTBUS U Ki1accudukamnus GepMeHTOB. DK30- U SHIOPEPMEHTHI.

[Mutanue u npixanue MUKpoOoB. [IuTanne MUKpoOOpraHn3MoB. MexaHu3M U COCOObI MH-
tanus. Kiaccudukanys MUKpOOpraHu3MoB 10 croco0y nurtanusd. I[locTynineHne nuraTenbHbIX
BEIIEeCTB B KJIETKYy. DaKkTOPBI, Onpenesstone 0COOCHHOCTH NMUTaHus (aHA00IM3Ma) U JIbIXaHUS
(xaTabonu3ma) MUKpOOOB. XapakTepUCTUKA aBTOTPO(HOTO U reTepoTpOHOro TUIIOB TUTAHHUS.

XeMOoIUTO- U XeMOOpraHoTpo(dsl. VICTOYHMKM SHEPTHU M MpPHUpOJa YCBOSEMOIO Bellle-
ctBa. CanpoduThl, KOMMEHCAJbI, TApa3uThl. AHA - U KaTabOIU3M. ODHEPreTUYECKUd OOMEH y
MHUKpOOpraHu3MoB. bposkeHue kak crnoco0 mojaydeHus: SJHEPrUU B aHAPOOHBIX YCIOBUSAX. AHA3-
poOHOE JIpIXaHue

Hcnonbs30BaHne OpraHMYECKUX U MUHEPAIbHBIX COCAUHEHUN YIiepoja B KauyecTBE MC-
TOYHUKOB NUTaHus. OpraHudyeckre U MUHEpalIbHbIE COEAMHEHUS a30Ta, UCTIOJIb3yeMble MUKPO-
OpraHu3Mamu, UX pojb B 0OMEHe BEIIEeCTB.

Tuner neixanust MUKpoOOB. DU3NOIOTHYECKOE 3HAYCHUE AbIxaHus. [leHTpanbHas poJb
AT® u crnocoOwl ee oOpa3oBanus (cyOcTpaTtHOe (ocopunrpoBaHue, OKHCIUTeNbHOE (Gocdo-
PHIIMPOBAaHME B LIETIH MIEpEHOCa 3JIEKTPOHOB, poTodochopunupoBanne). XuMU3M U dHEpreTuka
Pa3IMYHBIX TUIIOB JAbIXaHUS.

PacxonoBanue sHeprum. BeineneHne TEIIOBOM M CBETOBOM SHEPTMM MHUKPOOPTaHHU3Ma-
MHU.

Oco0eHHOCTH CHMHTE3a U B3aUMHBIX NPEBPAILEHUI YIIIeBOAOB, OCIKOB U KUPOB B MHUK-
poOHbIX KieTkax. CHHTEe3 APYTUX BEIIEeCTB: (epMEHTOB, BATAMUHOB, THOOEPEIITMHOB, TOKCHHOB,
AHTUOMOTHKOB, aJKaJIOWIOB. 3HaUCHHE TJIMKOJIM3a U IUKJIA TPUKAPOOHOBBIX KHCIOT B KOHCT-
PYKTHBHOM MeTaboIH3Me.

5. [IpeBpainieHne MUKPOOPraHU3MaMHu COeUHEHHH yriiepoaa, a3ora, ¢gocdopa, ce-
Pbl, JKeJjie3a M IPYTHX 3J1eMEeHTOB
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3HaueHue NPOILECCOB NPEBPAIICHUN YIIIEpOI0COAEPKAINX BELIECTB B KPYTOBOPOTE yI-
Jepoja B IPUPOJIE U POJIb MUKPOOOB B (PUTOIE€HHOM PACIajie OPraHU4YECKOro BELECTBA.

[IpeBparenue yrieBogoB B aHaYPOOHBIX YCIOBHSIX.

CniuproBoe OpoxeHue. McxoaHble 1 KOHEUHbIE MPOAYKThL. Bo30yaurTenu, ux mopdosno-
ruyeckasi, (pU3MoNornyecKkas XapakTepUCTHKa, OMOXMMHYECKHE CBOicTBa. lcmonp3oBaHue
JPOXOKEH A1 NMPOM3BOJCTBA CIUPTOB, B XJIEOONEKAPHOM IPOU3BOJCTBE, IS JPOXKKEBAHUSA
KOPMOB. Y CIIOBUSI OpOKEHUS.

MonouHokucnoe Opoxenue. McxonHbsle 1 KOHEUHbIE MPOIYKTHL. Bo30ynurenu romo- u
rerepoepMeHTaTUBHOTO OpokeHus. Mopdonorudeckas, Qu3noIOTHYECKas XapaKTePUCTUKA
B030yauTene. IlonydeHne MOIOYHOW KHCIOTHI, JU3UHA; MCIIOJIB30BAaHUE 3TUX BELIECTB IS
KOHCEPBUPOBAHUS OBOIIECH, KOPMOB, U3TOTOBICHUSA alluI0PUINHA, Keupa, KyMbIca U T. 1.

ITpononoBokucnoe Opokenue. Pacnpoctpanenue. McxoqHble U KOHEUYHbIE MPOAYKTHI.
Bos0Oynurenn, ux mopdonorudeckas, (U3HOIOTHYECKAs XapaKTePUCTHKA, OHOXMMHYECKUE
cBo¥icTBa. YcioBus OpoxeHus. Mcnonp3oBaHue A1 MOIY4YEHUS ChIPOB, BATAMUHOB.

MacnsHokucnoe, anerooyruinoBoe opoxenus. Otkpeitue JI. [Tactepa, pabora C.H. Bu-
Horpazckoro. VMicxonHble 1 KOHEUHbIE TPOXYKTHI OposkeHus. Bo3Oynurenu, ux mopdosornye-
cKas, GU3MOJIOTHYECKasl XapaKTepUCTUKa, OMOXMMHUYECKHE cBoiicTBa. Posb B mpupone, kopMo-
IPOM3BOJICTBE.

AdpoOHBIN 1 aHAIPOOHBIHN pacmaj 6€3a30TUCTHIX OPraHUYECKUX BEIIECTB PACTHTEIHHOTO
IPOMCXOXKACHUS: KIETYaTKH, TEMULIEIUIION03b], IEKTHHOBBIX BEIIECTB, XKHUPA, JUTHUHA.

Ponb MUKpOOpPraHu3mMoB B KpyroBOpoTe a30Ta.

AvMoHuduKanus (THHCHHE) a30TOCOACPKAIINX OPTraHWYECKHX COeAUHEHUN (OEenIKOoB,
AMHHOKHCIIOT, HYKJICMHOBBIX KHCJIOT, MOUYEBHUHBI, MOUYEBOM, THMITYpOBOW KUCIOT). Bo3Oyaure-
oM mporecca, XumMu3M mporecca. [Iporeccsl aMMoHupUKauy Opyu XpaHEHUH IUIOJOB U OBO-
nieil. [IpuyuHbl TOpUM CENIbCKOXO3SIMCTBEHHON NMPOAYKIIMU U BO3MOYKHOCTH €€ Npenylpexac-
HUSL.

ABTOTpOGHBIE OaKTEPUH, BBI3BIBAIOIINE TPOLECC HUTPUPUKALIUU.

dukcanus MOJIEKYISIPHOTO a30Ta MUKPOOPraHU3MaMu. A30TOGUKCUPYIOIIUE MUKPOOP-
raHU3Mbl, CBOOOHO KUBYIIHE B mouBe. CUMOMOTHYECKAs a30TOPUKCAIIHS.

Poinb MUKpOOpPraHM3MOB B IPEBpALLIEHUH cepbl, (hochopa, jxenes3a u APYyrux 3JIEMEHTOB.

6. Mukpod.iopa nj1010B U oBouell (INMUPUTHBIE MUKPOOPTaHU3MbI MOBEPXHOCTH
JIMCTHEB, CEMSH H 30HbI KOPHS pacTeHuil). MuKkpoOno1ornyeckue 0CHOBbI BUHOJCJIHS.

CoBpeMeHHbIE TEXHOJIOTHH B IMPUTOTOBICHUHM OPraHMYECKUX YA0OpeHui, KOpMOB U Tie-
pepaboTku c\X mpoayKuuu. OnuduTHas MHKpOQIOpa U ee cocTaB. M3MeHeHHs B AMUPHUTHOIM
MUKpOQJIIOpE MPH pa3HbIX YCIOBUAX XpaHEHUS IUIOA0B U oBolel. Bumnosoii cocraB. OOcemeHe-
HHUe ypoxas BO Bpems yOoopku. BozneiicTBue 3nu¢puToB Ha pacTUTENbHbIN opranusM. Hcmons-
30BaHHE BHUJOBOTO COCTaBa 3MU(PUTHON MHUKPODIOPHI MPHU OLIEHKE NMPUTOAHOCTH PACTEHUS AJIs
XpaHEeHUs U epepaboTKu.

MuxkpoOuonoruyeckasi XapakTepUCTHKA IIJI0JJOOBOIIHON MpoAyKuuu. [1yTH U HCTOYHUKH
uHuIMpoBanus. KomuuecTBeHHbIM coCTaB MUKpOOpraHu3MoB. KauecTBeHHBI cOCTaB MHUKPO-
opranu3zMoB. Mopdooruyeckue 0COOEHHOCTH MHKPOOPTaHU3MOB, MOPAXKAIOIIUX IJI0/I00BOII-
HYI0 TpPOAYKIHI0. MHKpOOHOIIOTHYECKHE OCHOBBI COXPAaHEHMs IUIOJO0OBOIIHONW MPOIYKIIMH.
CrniocoOb1 00paboTku. BiausiHue cnoco0oB KOHCEPBUPOBAHUS HA KA4e€CTBO, MUILEBYIO LIEHHOCTh
Y COXPAaHEHHUE TUIOA00BOLIHON MPOIYKIIUH.

MukpoopranusMsbl, UCIOJIb3yeMbIE B BUHO/IETbYECKOM ITPOU3BOJACTBE. BpeaHbie MUKpO-
OpraHU3MBbl U BO3MO>KHOCTH IIPOHUKHOBEHHUS UX B IPOU3BOACTBO. bose3Hu BuH.

5 Oo0pa3oBaresibHbIE TEXHOJIOTHHU

Bua yueoHoii padoThI Oo0pa3oBaTebHbIe TEXHOJOTHH

Jlexuun DJeKTpOHHBIE MaTepHalIbl, UCIOIb30BAHNE MYIbTUMEINIHBIX
CPEJCTB, pa3AaTO4HbIM MaTepual
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JlaGopatopHbie paboTEhI

IlocTaHOBKA OIBITOB. O6cy)KI[eHI/Ie " aHaJIU3 MPCAJIOKCHHBIX
BOIIPOCOB UX ayJAUTOPHBIX 3aHATHAX, MHIWBUAYAJIBHBIC 10-
KJIaJibl, TCCTUPOBAHUC

CamocTosiTensHbIE pabOTHI

3aIIII/ITa 1 MIPE3CHTAalMA PE3YJIbTaTOB CAMOCTOATCIILHOI'O UC-
CJICOOBAHM HA 3aHATHUAX

6 doH/1 OLIEHOYHBIX CPEACTB JUCIUILIMHBI (MOIYJIs1)

6.1 IlacnopT ¢GoHAA O1LIEHOYHBIX CPEACTB MO AUcHUNInHe MUKpoOonoorus

Ne KoHTponupyembie pa3iensl (TeMbl) AUCIIH- Kon KOHTPO- Ouenounoe cpeAcTso
n/n . JTUpyeMoi
TUTUHBI HaNMEHOBaHHE KOJI-BO
KOMITCTCHIIMU
Beenenue. Ilpeamer u HUCTOpHS Pa3BHTHAL TecroBbie 3amaHus 20
1 3amaun ¥ OCHOBHBIE HampaBieHust B Mukpo- | YK-2, VK-8, | Dx3amenanuonHbIe
OUOITOTHH. [K-2 BOTIPOCHI 6
Pedepar 5
Cucremarnka, MoOpQOIOTHs, CTPOEHHE U TectoBbie 3amaHus 20
Pa3MHOXEHHE MUKPOOPTraHU3MOB. YK-2, VK-8, | Dk3aMeHalOHHbIC
2
[K-2 BOTIPOCHI 15
Pedepar 5
l'enetnka MuUKpoOpraHm3MoB. B3ammooT- TectoBbie 3amaHus 40
3 HOIIIEHUS MHUKPOOPTraHu3MoB Mexay coboi | YK-2, VK-8, | Dk3aMeHalvoHHbIC
U OKpY>Karolei cpenoil. [K-2 BOTIPOCHI 5
Pedepar 5
Mertabonmm3m MuKpoopranm3moB. CuHHTE3 TectoBbie 3amaHus 60
4 BEIIECTB MUKPOOHOM KJICTKOM. YK-2, VK-8, DK3aMeHaIHOHHEIE
[K-2 BOIPOCHI 5
Pedepar 5
IIpeBpalienre MUKpOOpraHU3MaMH COEAU- TecToBble 3a1aHuA 40
5 HEHU yriepoaa, a3ota, ¢pocdopa, cepsi, VK-2, YK-8, | Dk3aMeHaIMOHHbIC
’KeJe3a M APYTuX dJIEMEHTOB IK-2 BOIIPOCHI 9
Pedepar 5
Mukpodiopa mIo70B U oBomer (3mupuT- TectoBbie 3agaHMs 20
6 HbIE MHUKPOOPTraHU3Mbl MOBEPXHOCTH JIH- VK-2, YK-8, DK3aMeHaIMOHHEIE
CThEB, CEMSH M 30HBI KOPHS pPacTEHH). [K-2 BOIPOCHI 10
MukpoOHOIOTUIeCKre OCHOBBI BUHOICIIHS. Pedepar 5
6.2 IlepeyeHb BONMPOCOB ISl IK3aMeHA
1. Xapaxtepucruka otaena Gracilicutes.(YK-2; YK-8; I1K-2)
2. XapaxkTepuctuka otaena Firmicutes. (YK-2; YK-8; T1K-2)
3. Xapakrepuctuka otaena Mendosicutes. (VK-2; VK-8; T1K-2)
4. Xapakrtepuctuka otaena Tenericutes. (YK-2; VK-8; T1K-2)
5. XapakTtepuctuka aBToTpodHOr0 U rereporpodroro tunos nutanus. (YK-2; VK-
8; TIK-2)
6. OcHoBHbIE TIeprOAbI B pa3BuTiu Mukpobuoioruu. (YK-2; VK-8; I1K-2)
7. [MuraTenbHbie cpenbl U ux knaccuduranus. (YK-2; YK-8; T1K-2)
8. Howmenkmnarypa mukpoopranusmos. [lonsTie Buaa, mramma, pacel, kioHa. (YK-2;
YK-8; I1K-2)
9. [IpuroroBneHne GUKCUPOBaHHBIX U KUBBIX Mpenaparos. (YK-2; VK-§; [1K-2)
10.  Xapakrepuctuka mukpomuiietoB. (YK-2; VK-8; ITK-2)

1

1. dusnueckue merosl crepumsanuu. (YK-2; VK-8; T1K-2)
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12. Xumnueckuit meron crepunusamnun. (YK-2; YK-8; [TK-2)

13. Brusaune BHEmHMX (AKTOPOB CpEIbl HA KUZHEACATEIHPHOCTh MHUKPOOPTaHU3-
moB.(YK-2; VK-8; I1K-2)

14.  Knaccudukanus depmentoB. Mexanusm neiictBus (epmento. (YK-2; YK-8;
[1K-2)

15.  ®a3sl pocra mukpoopranusmos. (YK-2; YK-8; I1K-2)

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

17.  Mukpoduiopa Bo3ayxa, Boabl, moussl. (YK-2; YK-8; I[1K-2)

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

19.  MonouHokucioe opoxeHue (Bo30yauTenu, Xxumusm, ucnoib3zoBanue) (YK-2; VK-
8; TIK-2)

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

21.  MexaHu3M IMOCTYIUICHHS ITUTATEIbHBIX BEIIECTB B MUKPOOHYIO KieTKy. (YK-2;
YK-8; [1K-2)

22.  Tloustue merabosn3Ma MHUKPOOPraHU3MOB M npuHIuUIb! peryisuud. (YK-2; VK-
8; TIK-2)

23.  XUMHYECKUI COCTaB MUKPOOHOH KJIETKH WM MHIICBBIC OTPEOHOCTH MHUKPOOpra-

Hu3moB (YK-2; YK-8; T1K-2)

24.  CnuproBoe Oposkenue (Bo30yautenu, xumusM, 3Hadenue). (YK-2; YK-8; T1K-2)

25.  Mukpoduopa miozoB u oBoiedl (3nudurHasie Mukpoopranusmsl) (YK-2; YK-8;
[1K-2)

26. Pa3zoxxeHre MUKpOOpraHu3MaMu MEKTUHOBBIX BelnecTB U surauna. (YK-2; YK-
8; TIK-2)

27.  MukpoOHoIOTHYeCKUe MpeBpalleHus COSUHEHHI cepbl, xkene3a, pochopa. (YK-
2; YK-8; I1K-2)

28.  IlponmoHOBOKHCIIOE OpokeHHE (BO30YAMTENH, XUMHU3M, Hcnojib3oBanue) (YK-2;
VK-8; I1K-2)

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

30. ®orocuHTE3 W XEMOCHHTE3, KaK CIOCOObI muTaHusi MUKpoopranuzmos. (YK-2;
YK-8; I1K-2)

31. Tumsl apixanusi MEKpoOoB. dusnonorunueckoe 3HaueHue apixanus. (YK-2; VK-8;

[1K-2)

32.  Xapakrepuctuka TunoB aeixanus. (YK-2; YK-8; [1K-2)

33. IMoustne Merabonmsma, aHaboim3Ma, KaTaOoiam3Ma. B3anmMoCBsI3b OHOXUMHYE-
ckux mporeccos. (YK-2; VK-8; I1K-2)

34.  Xapakrep B3auMOOTHOIIEHHI Mexny opranm3mamu. (YK-2; YK-8; T1K-2)

35.  Hcnonb3oBaHre MUKPOOPraHM3MOB B HapoaHoM xo3siicTBe. (VK-2; VK-8; T1K-2)

36.  Pasnoxenne 0€3a30THCTBIX COCTUHEHWH MHUKPOOpPTaHW3MaMH (KJIETYATKH, JIUT-
HUHa, TeKTHHOBBIX BenecTB). (YK-2; VK-8; T1K-2)

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

38.  BpenHbie MUKPOOPTaHU3MBI U UX TPOHUKHOBEHUE B pon3BoacTBO. (VYK-2; VK-8;
[1K-2)

39. [MutarenbHbie cpenpl U ux knaccudukanus. (YK-2; YK-8; I1K-2)

40.  bpoxeHue Kak crioco0 IMOJYYCHHS SHEPTUH B aHAIPOOHBIX YCIOBHSX. AHA’po0-
Hoe apixanue (YK-2; VK-8; I1K-2)

41. HenonHoe oKHCICHHE YIIICBOIOB, MPaKTHUECKOe Hcmoib3oBanue mporecca(YK-
2; YK-8; I1K-2)

42.  AunerobytuioBoe OposkeHHs (BO30yauTenH, XUMH3M, ucronb3oBanue).(YK-2;
YK-8; I1K-2)

43. Cucrematnka MHUKpoopranuamoB. I[IpwsHaku, B ocHOBe cucrematuki.(YK-2;
YK-8; I1K-2)
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44.  MacnsHoKkucioe OpokeHue (BO30yauTeu, XuMu3M, ucroib3obanue).(YK-2; VK-
8; [1K-2)

45. buonoruyeckue B3aMMOOTHOIICHUSI MUKPOOOB H Apyrux opranusmos.(YK-2;
VK-8; TIK-2)
46.  CoBpeMeHHBIE TEXHOJOTHH MPHUTOTOBJICHUS OPraHUYECKUX YHAOOpEHHIA, KOPMOB

u nepepadotku c\x npoaykuuu (YK-2; YK-8; I1K-2)
47. BaktepuanbHOE OKHCICHHE 3TUIIOBOTO CHHMPTa B yKCycHYyto kucioty.(VK-2; VK-
8; TIK-2)

48.  BnumsHue crocoOOB KOHCEPBUPOBAHMS Ha KAa4eCTBO, MUIIEBYIO IEHHOCTH U CO-
XpaHeHue rogooBoiHou mpoaykiun. (YK-2; VK-8; I1K-2)

49.  IlyTd ¥ UCTOYHUKHA MHQPHUIMPOBAHUS MPOIYKIIMU PACTCHHEBOJICTBA U JKUBOTHO-
BojcTBa. KonmnuectBenuslii coctaB MukpoopranusmoB. (YK-2; YK-8; T1K-2)

50. MUKpOOpraHu3Mbl, HCIOJIb3yeMble B BHHOJeNIbYecKoM mpousBozactee. (YK-2;
VK-8; I1K-2)

6.3 IlIkaJjia oeHOYHBIX CPEACTB

OrneHKa 3HAHUH,
YMEHUH, HABBIKOB

Kputepuu onenuBanus

OrneHoYHBIE CpeicTBa
(xoJ1.0a11TOB)

[IponBuHYTHII
(75 -100 6amoB)

KOTJIHUYHO»

- TITyOOKOE M CHCTEMaTHIeCKOe 3HAHHUE BCETO MPO-
rPaMMHOTO MaTepHaja U HOBalUi JEKIIHOHHOTO
Kypca 0 CpaBHEHHIO ¢ yueOHOI TuTepaTypoit;

- OTYETIIMBOE U CBOOOIHOE BIIa/ICHHE KOHIICNTYaJb-
HO-TIOHSITHHHBIM anmapaToM, HAyYHBIM SI36IKOM U
TEPMHUHOJIOTHUEN B 00JIACTH MUKPOOHOJIOTHH;

- 3HaHWE OCHOBHOM JIUTEPATyphl K 3HAKOMCTBO C JI0-
MIOJTHUTEIBHO PEKOMEH/JOBAaHHOHN JTUTEPATypOH; -
yYMEHUE BBITOJIHATH [TPEyCMOTPEHHBIE TPOrPaAMMOMA
3a1aHus;

- JIOTUYECKH KOPPEKTHOE M YOCIHUTEILHOE U3II0XKE-
HUE OTBETA.

TecToBble 3ananus (36-
40 6amtoB)

Pedepar (8-10 6amion)
DK3aMeHAIIMOHHKIE BO-
ripocsr (31-50 GaoB)

bazossrii (50 -74

- 3HaHHE y3JIOBBIX MP00IeM MUKPOOHOIOTHH U OC-
HOBHOT'O COJICp)KaHMs JISKIIMOHHOTO Kypca;

- YMEHHE MOJIb30BaThCS KOHIENTYaIbHO-
HOHSTUHHBIM armnapaToM B IpOUECCe aHalin3a 0C-
HOBHBIX IIPOOJIEM TIPOTPaMMBI;

TecrtoBsie 3ananus (24-
35)

Oamma) — - 3HaHHE BXHEWUITNX PadOT U3 CIHCKA PEKOMEH/I0- Pedepar (5- 9 6amnoB)
«XOPOIIO» BaHHOH JIUTEPATYPBHI; DK3aMeHaIMOHHbIE BO-
- YMEHUE BBIIOJHATH IPEAYCMOTPEHHBIE IIPOrPaM- npocsi (21-30)
MO 3aIaHUS;
- B IIEJIOM JIOTUYECKH KOPPEKTHOE, HO HE BCerja To4-
HOE€ ¥ apryMEHTHPOBAaHHOE U3JIOKECHUE OTBETA.
- (hparMeHTapHbIC, TOBEPXHOCTHBIE 3HAHUS BaXKHEH-
LIMX pa3AesioB IPOrpaMMbl H COJEPKaHUS JIEKIIHOH-
HOTO Kypca MUKPOOHOJIOTHHY;
- 3aTpyAHEHHS C HCIIOJIH30BaHUEM HAYYHO-
N Py i . Tecroswie 3amanns (15-
[loporoBsrii MOHSATHIHOTO anmapara 1 TePMUHOJIOTHH y4eOHOH 24 Ganna)
(35 - 49 6amnoB) — JTUCIUTUTAHET,
. Pegepar (5 6amioB)
«YIIOBIIETBOPH- - HETOJIHOE 3HAKOMCTBO C PEKOMEH/IOBAaHHOM JIUTE-
. OK3aMeHallOHHbIE BO-
TEJIBHOY» patypoii;

- YaCTUYHbBIC 3aTPYJAHEHHUS C BBIIIOJIHEHUEM IIPEAY-
CMOTPEHHBIX IIPOrpaMMOM 3a1aHH;

- CTpEMJICHUE JIOTUUECKH OIIPENEICHHO U MOCIIE0Ba-
TEJIbHO M3JI0KUTh OTBET.

npocsi (15-20)

Huzkuit (mommoporo-

- He3HaHHe, TMO0 OTPHIBOYHOE MPEJICTABICHHE 00

TecroBwie 3amanus (Me-
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BBII) (KOMIIETEHIUS | y4eOHO-IPOrpaMMHOM MaTepHale; Hee 15 6anmnoB.)
HE CPOPMHUPOBAHA) | - HEYMEHHUE BBIMOJHATH IPEAYCMOTPEHHBIC ITPO- Pedepar (0-4 6amna)
(menee 35 6annoB) | TpamMMoii 3aJaHusl.
— «HEY/IOBJIETBOPH- OK3aMEHalMOHHBIE BO-
TEIHLHOY mpocel (MeHee 15 Oan-
JIOB)

Bce KOMIIIEKTHI OIICHOYHBIX CPEICTB (KOHTPOJIBHO-U3MEPHUTEIBHBIX MATEPHUATIOB), HEO0-
XOJIUMBIX JJI OLICHKU 3HAaHUM, YMEHUH, HABBIKOB U (WJIM) OMbBITA AEITEIbHOCTH, XapaKTepHU3y-
IOIUE ATarbl (POPMHUPOBAHKS KOMIETCHIIMNA B MPOIECCE OCBOSHUS TUCIUIUIMHBI (MOMYJISI) O~
JIpOOHO Mpe/ICTaBIeHbI B TOKyMeHTe «DOH OIEHOYHBIX CPECTB AUCHUIUIMHBI (MOZYIIS)».

7 YueOHO-MeTOaAMYECKOE U HH()OPMAIMOHHOE OOecniedeHue TUCIMTITHHbI
(MoayJin)

7.1 YueOnas autepartypa:

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

2. TuroBa JI.B., YMK]] no «Mukpobuonorus» aias oOydaromuxcs MO HampaBICHHUIO
noarotoBku 35.03.07 TexHosorusi MpoOU3BOACTBA U MEPEPAOOTKH CEIIbCKOXO3SIMCTBEHHON IMPO-
TyKIH. — Muaypusck, 2024.

3. AcconoB, H.®. Muxkpobuonorus: YueOHuk ans Bwicul. y4eb.3aBenenui / H.D.
AcoHOB. - 4-¢ u31., nepepad. u gon. - M. Komoc, 2002.

4. Emues B. T. Cenbckoxo3siiicTBeHHass MUKpOOHoJoTHsi: TipakT. nmocooue / B. T. Emies,
E. H. Mumyctun. — M.: M3garensctBo FOpaiit, 2017. — 205 c¢. — (IIpodeccuonanbhast mpak-
tuka). https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2ACI9EFIC4EGLS

7.2 MeToan4yecKue YKa3aHusl 110 OCBOECHUIO TUCITUIIJIMHBI

1. Turtoa JI.B. Mukpockon u €ro nmpuMEHEHHE /I pacCMaTpUBaHUsI MUKPOOOB.
[TpuroroBnenue GpUKCUPOBAHHBIX MpeNapaTOB MUKPOOPraHU3MOB - MuuypHuHck, 2024,

2. Turosa JI.B. 3HakoMCTBO ¢ OopMaMu MHEKpOOPTaHU3MOB: - MuuypuHck, 2024.

3. Tutosa JI.B. IlpuroroBnenne nuTaTeabHbIX Cpen A BBIPAIIMBAHUS MUKPOOpra-
HU3MOB- MuuypuHck, 2024,

4. Turosa JI.B. Merozas! crepmmsanuu. I1oaroroBka mocyasl U NUTATEIbHBIX CPE
JUISL cTepuiii3aluu. - MudypuHck, 2024.

5. TutoBa JI.B. Yuer mMukpoopranu3sMoB B IOuYBe M Bo3ayxe. OmnpeneneHue MUK-
POOHOTO YKMCIia TOYBHI M BO3ayXa. - MuaypuHck, 2024.

6. Turosa JI.B. Unentudukanus MukpoOoB. Brinenenue 6akrepuil B YMCTYIO KYyJb-
Typy. - Muuypurck, 2019.

7. TuroBa JI.B. Okpacka mMukpo6oB mo I'pamy. [IpoBepka 4MCTOTHI KyJIBTYpHI. -
Muuypunck, 2019.

8. Turoa JI.B. Bpoxxenue mosnoka u kaprodens. - Muuypunck, 2019.

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

2019.

7.3 Uupopmanuonubie M nnudpoBbie TEXHOJOTHH (IPOrpaMMHoOe odecreye-
HHe, COBPpeMeHHbIe MpodeccuoHATbHBIE 0a3bI JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBI)
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https://biblio-online.ru/book/731B58C1-822F-4E17-ABB4-E798CE815591
https://biblio-online.ru/book/6D3B000B-1A7E-401A-9B98-2AC9EF9C4E65

VYuyebHast aucuUIUIMHA (MOAYIB) MPEIyCMaTPUBAET OCBOCHHE MH(DOPMAIMOHHBIX U LHUQ-
POBBIX TeXHOJIOTUH. Peanu3anust qu@poBbIX TEXHOIOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JsIeTCs OJHOM M3 BaXHEUIIMX Leield o0pa3oBaHMs, JAOLICH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KayecTBa 00yJaroIUXcs Kak OyyluX BbICOKOKBATM(DUIMPOBAHHBIX CIELHa-
JICTOB.

[udpoBbie TEXHOJIOIHK MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(EKTHBHOrO peleHus
3aa4 Mpo(ecCHOHANBHOT0, COLUATLHOTO, TMYHOCTHOTO XapaKTepa C UCIOIb30BAHUEM Pa3JIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJOTuH. OcBoeHHe LHU(POBBIX TEXHOJOTUI B paMKax
JAHHOW UCIUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJIC)KAIUM
00pa3oM MoJy4yarh JOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHNUBATHCS, OLIECHUBATh U CO3/1aBaTh
UH(OPMALIKIO C TIOMOIIBIO IU(PPOBBIX YCTPOUCTB U CETEBBIX TexHONOTUH. DopMupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH HpeAnonaraeT padoTy C JaHHBIMHU, BJIAJICHHE WHCTPYMEHTAMHU JUIs
KOMMYHHMKAIUH.

7.3.1 DJ1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBI 1 0a3bI TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanwue yciyr ot 03.04.2024
Ne 6/u (CereBast 25ieKTpOHHASI OMOIIMOTEKA)

2. baza maHHbIX 3eKTpoHHBIX MHPOopMaroHHbIX pecypcoB ®T'BHY ITHCXb (norosop
1o 00EeCTIeYeHHIO JJOCTYIA K JEKTPOHHBIM nHpopMannoHHbM pecypcam OI'BHY ITHCXB ye-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast bubnmmoreynas cucrema «HarmoHanbHbIH PPOBOH pecypc «PyKoHT»:
Kosekiuu «ba3ossiii Maccuy» u «Konoc-c. Cenbckoe xo3siictsoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «3nextponHoe m3naTenscTBo FOPAUTY (https://urait.ru/) (1oroBop Ha oka3anue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oopazoBaTenbHOM miargopme OO0 «IeKTpOHHOE H3/a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnektpoHHO-OMONMOTeuHas cucrema «Bepuanckuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHUe pou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanmonanbHas snmexktpoHHas Oubnmoteka» (https://rusneb.ru/)
(morosop o noaxmoueHnn k HOb u npexocraBnenun goctyna k oosextram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue o COTpyHUYECTBE MO OKa3aHUI0 OMOINOTEYHO-MH(DOPMAITMOHHBIX U CO-
[UOKYJIBTYPHBIX YCIYT IMOJIb30BATEISIM YHUBEPCHTETA U3 YHCIIa MHBAIUAOB 110 3PEHUIO, CI1a00-
BUJSIIUX, UHBAIMJOB APYIHMX KaTETOPH C OTpaHWYEHHBIM JOCTYIIOM K MH(pOpMaluu, JIHIL,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IutockonedyatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas Hay4Hasi oubimoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectne ot 16.09.2021 Ne 6/H)

7.3.2 NuopmManoHHbIE CIPABOYHbIE CHCTEMBI

1. CpaBounas npaBoBasi cucrema Koncynbrantliiroc (70roBop MOCTaBKH, aanTaliud 1
COIpOBOKIeHUA K3eMIusApoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)

2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (moroBop Ha yciy-
T 110 conpoBoXxIeHH0 0T 15.01.2024 Ne 194-01/2024)

7.3.3 CoBpemeHHbIe MPOodeCcCHOHATIbHBIE 0a3bI TaAHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIbHOM MPO-
rpammbl «PocmeTtony (moroBop ot 15.08.2023 Ne 542/2023)
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Hus - https://elibrary.ru/

2. ba3za nannbix Hayunoii snextponnoit 6ubimorexku eLIBRARY.RU — poccuiickuii un-
(dopMaIOHHO-aHATTMTHYECKUH MOPTal B 00JaCTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI 1 00pa3oBa-

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

4. OrtxkpoiTeie naHHble DenepanbHON  CILyKObI

https://rosstat.gov.ru/opendata
5. ITpodeccronansuas 6a3a manusix. Karamor 'OCTos http://gostbase.ru/.
6. IIpodeccnonanpHas 6aza manHbIX. PI'BY denepanpHBIl MHCTUTYT MPOMBINIICHHON COO-
cteen”octu http://wwwl.fips.ru/wps/portal/IPS Ru.

7. IlpodeccuonanpbHas 0a3a JaHHBIX.

TEeXHUYIECKOW mokymenTaru http://docs.cntd.ru/.

FOCYyIapCTBEHHOW CTATHUCTUKH -

OnekTpoHHBIM (OHI TPaBOBOM © HOPMATHBHO-

7.3.4 JIMueH3M0HHOe U CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe odecrie-
YyeHue, B TOM YHCJIe 0TeYeCTBEHHOI0 MPOM3BOACTBA

Ne Haumenosanue PazpaboTunx HocrynHocTts Cceinka Ha EnunbIit PexBu3uTel nox-
1O (mpaBoo6ia- | (JIMIIEH3UMOHHOE, | PEecTp POCCHUCKUX TBEPIKIAIOIIETO J0-
JlaTenb) cBOOOJIHO pac- | mporpamm it OBM | kymeHTa (TIpu Hajiu-
npoctpangemoe) | u B/l (mpu Hammuum) YUH)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nent-
CTBHs: GECCPOUHO
2 | AwntuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuiieH3noHHbIH
rpammHoOe obecrniede- | pus Kacmepcko- ov.ru/reestr/366574/? noroeop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codrekc» oT
Endpoint Security as (Poccus) 24.10.2023 Ne 6/H,
Ousneca CPOK IeHCTBUSL: ¢
22.11.2023 no
22.11.2024
3 | MoiitOduc Crangapr- | OOO «Hosble Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - obJiauHbIe TEX- ov.ru/reestr/301631/? «PyOuKkon»
OducHblil naker Hosorumn» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl pabOoThI C IOKY- cust) 03641000008190000
MEHTaMH H [OYTON 12
(myoffice.ru) CpPOK JieiicTBHs: Oec-
CPOYHO
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/? «Codreke»
(meckromHas Bepcus) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JIeHCTBUS: Oec-
CpOYHO
5 OneparionHas cu- OO0O "Bazansr | Jlunensuonnoe | 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
neuexue" 03641000008230000
07
CPOK JIeHCTBUS: Oec-
CpOYHO
6 | Ilporpammuas cucte- | AO «Anrtumia- | Jlunensuonnoe | https://reestr.digital.g | JluuensuonHsIi m0-
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Ma 11T OOHAPYKEHHS
TEKCTOBBIX 3aMMCTBO-
BaHUH B yUCOHBIX U
HAYYHBIX paboTax
«AnTtnmiaruat BY3»

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
THUILIArdaT» OT
23.05.2024 Ne 8151,
CPOK JIEHCTBHUS: C
23.05.2024 o

(https://docs.antiplagia 22.05.2025
us.ru)
7 Acrobat Reader Adobe Systems | Cso6ojHo pac- - -
- IPOCMOTPp JOKYMCH- MMpOCTPaHsACMOC
toB PDF, DjVU
8 Foxit Reader Foxit CsoGosHo pac- - -

- IPOCMOTP JOKYMEH-
tos PDF, DjVU

Corporation

HPOCTpaHsIeMOoe

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

1. CDTOwiki: 6a3a 3nanuii mo nudpoBoit Tpanchopmarnmu https://cdto.wiki/
2. Pexxum nocryna:.garant.ru - cnpaBouno-npaBoBas cucrema «[CAPAHT»
3. Pexxum  nmoctyma:  www.consultant.ru - cpaBOYHO-TIpaBOBas — CHUCTEMa

«KoncynpranT [lmocy

7.3.6 LIndpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

NGO~ wWdE

http://www.trello.com

LMS-mnardopma Moodle
Bupryansnas nocka Mupo: miro.com
BupryansHas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Anaexc./luck, O6nako Mail.ru
Cepsucol onpocos: Suaexc @opmel, MyQuiz
Cepaucsl BiaeocBs3u: SIuaekc tenemoct, \Webinar.ru
. CepBuc coBMecTHOM pabOThl Haj mpoekTamu uisi HeOombwmmx rpynn Trello

7.3.7 LlnppoBbie TEXHOJIOTHH, IPUMEHsIEMble TPH U3YYEeHUH TUCHHINIHHbI

Ne | Ludpossle TexHOIOTHH Bugp! yueoHoit pabotsl, Bemoinse- | Dopmupyemsie NAK
MBIE C IPUMEHEHUEM LU(PPOBOI KOMIIETEHIIUU
TEXHOJIOTHH
1. | O0Gnaunble TEXHOJIOTUNA Jlexmun YK-2 N-1yx
CamocrosTenpHast paboTta
2. | bonbimue nanHbIe Jlexuun YK-2 NA-1yk-2
CamocTosiTenpHas paboTta
3. | Texuonoruu 6ecnpoBoa- | Jlekiuu YK-2 NA-1yk-
HOW CBSI3U CamocrosTenpHast paboTta

8 MarepuajbHO-TeXHHYECKOE O0ecredeHrue TUCIMILIMHBI

JlaGopaTopHble pabOTHI M JEKIMH MPOBOIATCS B YUEOHBIX ayJUTOpUAX Kadenpbl Ouo-
TEXHOJIOTHH, CENEKIIMM U CEMEHOBOJICTBA CEIhCKOXO3AMCTBEHHBIX KYNbTYp,: 2/32, 9/27, 9/29,
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OCHAIIIEHHBIX ~ MYJIbTUMEAWMHON ammapaTypoil (3JIEKTpOHHAs JO0CKa, HOYTOYK, MPOEKTOp,
9KpaH), MUKPOCKOIIaMH, TaOJIUIIaMH.

OcHoOBHBIC 3aHATUS 1O JAUCHUIUIMHE IMPOBOJATCS B Jaboparopuu, o0OpyIOBaHUE H
o(opmIIeHHE KOTOPOW COOTBETCTBYET HAmpaBiIeHHOCTU Kypca. [list mpoBeneHus 3aHsATUI yueo-
HBIC CTOJIBI 00OPYIOBaHBI MOJBOIKON 3ICKTPOIHEprur, raza. O0yJaromuecss MOTyT HUCIOJIb30-
BaTh MUKPOCKOIIBI U MaTepuajbl, HEOOXOUMBIE IJI MOATOTOBKU IMPEnapaToB, HHANBUAYAIBHO
CO CBOETO paboyero Mecra.

Jns mpoBeneHMs 3aHATHI MCHOJIB3YIOTCS: ABTOKJIABHAs KOMHATa, TOPU3OHTAIBHBIA U
BEePTHKAIBHBIN aBTOKJIABHI, Me4b [lacTepa, TepMocTaT, XOJOAUIBHUK, BECHI, BOJSHBIC OaHW,
MUKpPOOHOJIOTHYECKUE TIETIIN, XUMUYeCKas TIOCY/1a, PEaKTHBBIL.

Cmenowi:
Drarel OMOIOTrMYECKOI 3BOJIFOLIUH.
OCHOBOIIOJIO)KHUKHA MHUKPOOHOJIOTHH.
@OpMBI KIJIETOK IIPOKAPUOT.
Cxemarnueckoe KOMOMHUPOBAHHOE M300paKEHNE TPOKAPHUOTHOMN KIIETKH.
B3aumocss3b kaTaboau3Ma U anaboJm3Ma.
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Pabouas mporpamma JucHUIIMHBL «MHKpPOOHOJIOTHS» COCTaBICHA B COOTBETCTBUU C TpeOoBa-
Husimu @I'OC BO no Hanpasienuto noarotoBku 35.03.07 TexHomorus mpou3BOACTBA U MeEpe-
pabOTKH CEbCKOXO3SHUCTBEHHOW MPOAYKIUNY Mpo(uis (HAIpaBICHHOCTH)TEXHOJIOTHS MPOU3-
BOJICTBA U INepepabOTKU MPOAYKIUH *HUBOTHOBOJCTBA, YTBEPKIEHHOTO MpHUKa3oM MuHucrep-
cTBa oOpa3oBanus U Hayku Poccuiickoit ®enepaunn Ne 669 ot 17.07.2017

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

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

[Tporpamma nepepaboTaHa u JOIIOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acenanuu kadeapst mpotokod Ne 9 ot «18» anpens 2022 r.
[IporpamMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi koMuccuu I1nogooBomHoro un-
ctutyra uM. .B. Muuypuna Muuypunckoro I'AY nporokos Ne 8 ot «18» anpens 2022r.
[IporpamMma yTBepKIeHa pelIeHHEM Y4eOHO-METOINYECKOT0 COBETa YHUBEPCUTETA MIPOTOKOJI
No 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa U JOIIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[TporpamMa paccMoTpeHa Ha 3acefaHuu KadelIpbl CaJ0BOJCTBA, OMOTEXHOJOIMU CEIEKIMU
CEJIbCKOXO03SUCTBEHHBIX KYIbTYp, MpoTokoa Ne 11 ot 13 urons 2023r

[TporpamMa paccMOTpeHa Ha 3acelaHMM y4yeOHO-METOAMUYECKOW KOMMCCHUM HMHCTHTyTa (QyHAa-
MEHTAJIbHBIX U MPUKJIAJHBIX arpoouoTexHonoruii umenu M.B. Muuypuna, npotokon Ne 11 ot
19 urons 2023r.

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

[Iporpamma nepepaboTaHa U A0MOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[IporpamMa paccMoTpeHa Ha 3acefaHuu Kadeapbl caloBOJCTBA, OMOTEXHOJOTUH CEJEKLIUU
CEJIbCKOXO03SUCTBEHHBIX KYIbTYp, mpoTokoia Ne 11 ot 03 mast 2024r

[TporpamMa paccMoTpeHa Ha 3aceJaHUM y4eOHO-METOIMUYECKOW KOMHMCCHUM WHCTUTyTa (pyHAa-
MEHTAJIbHBIX U MPHUKIAJHBIX arpoOuoTexHonoruii uM. M.B. Muuypuna, npotokon Ne 10 ot 20
Mmas 2024r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOANMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOII
Ne 09 ot 23 mas 2024 r.

OpuruHan J0KyMEeHTa XpaHUTCS Ha Kadelpe TEeXHOJIOTHU MPOU3BOJICTBA, XPaHEHUS U Iepepa-
OOTKHU MPOYKIIMK PACTEHUEBOICTBA
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