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Muuypunck, 2023 r.

1. Iesu ocBOeHUSI TUCUMILIHHBI (MO/YJIs1)

[lenssMu OCBOEHUS NUCHMIUIMHBI (MOIYIS) MUKPOOHOIOTUH (OPMHUPOBAHKE y 00Y-
YAFOIIMXCS 3HAHWW TI0 OCHOBAM CHUCTEMATHKHU, OPTaHU3AINK, CTPOCHUs, QYHKIUH, Gu3no-
JIOTHH ¥ OMOXWUMHU MUKPOOHOHU KIIETKH. V3yueHue 3aKOHOB )KU3HEICITEIBHOCTH MUKPOOP-
raHu3MoB, 0OOMEHa BEIIECTB, POCTa U PA3BUTUS M B HCIIOJIb30BAHUU MOJTYYCHHBIX 3HAHUN
JUISL PEIICHUsS] TPAKTUYECKUX BOIPOCOB, CBSA3aHHBIX C CEILCKOXO3SHCTBEHHBIM IPOHM3BOI-
CTBOM.

3agaun:

MukpoopranusMbl HIMPOKO PACIPOCTPAHEHBI B MPUPOJE, X KUBAs Macca BO MHOTO
pa3 MPEeBBIIIAET MACCY BCEr0 PACTUTENBHOTO U )KUBOTHOTO Mupa. Ilpu ux ydactum mpowmc-
XOJIUT KPYroBOPOT BEIIECTB B MPHUPOAE, OT UX JEATEIBHOCTH 3aBHCUT ILJIOJAOPOJUE IOUB,
(dopMHEpOBaHKE TTOJNE3HBIX UCKOMAEMBIX HE(PTH, yriid. B CBs3u ¢ 3THM, B 33aa4ll OCBOCHUS
JTUCIUTUIAHBI BXOJUT:

1. UBy4uTh MOCTHIKEHUS MUKPOOUOIOTUICCKON MTPOMBIIIICHHOCTH.
2. M3yuuTh MUKPOOHOIOTHYECKHE OCHOBBI IUNIOAOPOIUS TIOYB.
3. Hayuutbcs npaBmiibHOMY 0O0OCHOBAHHUIO BOIIPOCOB TOYBEHHOI OMOJIOTHH, SKOJIOTUU

1 (PUTONATOTEHHOH MUKPO(IIOPHI.

4. T'ny0OKO MOHUMATh PO MUKPOOHOJIOTHH B KOMILJICKCHOW pa3paboTKe Mep TMoJTyde-

HUS U COXPaHEHUS ypoxkKasi, B pEIICHUU MTPOOIEMBI 3aIIUTHI OKPYKAOIIEH CPeIbl.

5. Tlo3HaTp CyHIHOCTH MPOLIECCOB, 0OECTIEYMBAIOIINX HENPEPHIBHBIA KPYTOBOPOT Be-

IIECTB B MIPUPOJIE.

6. IlpuoOpectn 3HAHHS MO UCIOIB30BAHUIO MUKPOOHOTO CHHTE3a B HAPOJHOM XO3S5M-

CTBE, 03HAKOMUTHCSA C TOCTHKEHUSAMU T€HHON HH)KEHEPHUH U CEJIEKIIMH MUKPOOOB.

[Tpy ocBOCHMM AMCHIMIUIMHBI YYUTHIBAIOTCS TPYAOBBIE (DYHKIMH CIexyromero npodec-
CHOHAJILHOTO CTaHAapTa «ATpoHOM» (YTBEpXAEH NpHukazoM MUHHCTEpCTBA Tpyda U
corranbHoi 3amuThl PO ot 20 centsiops 2021 1. Ne 644H).

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlaHHast AUCIMILTAHA COTJIIACHO YYeOHOMY IIaHy IO JTAHHOMY HAIPaBIICHUIO TIOJIO-
TOBKU OTHOCHTCS K Yactu, dopmupyemas ydaCTHMKaAMH OOpa30BaTENbHBIX OTHOIICHHIA,
anektuBHBIC qucnuiael b1.B.J1B.01.01.

st ocBOEHUST TUCHHUTIIMHBI O0YUYAIOUTHIICS TOMKEH OBJIaIeTh OCHOBHBIMU MOHSATHU-
aMH  quctuIuH: «O6mias ouonorus», «boranukny, «OOIIeH 1 HEOPTaHUYECKONH XUMHK,
«Oprannueckoil XuMum».

Kypc «MuKpOOHOIOTHSY SBISETCS OCHOBOIOJIATAFOIIAM TSI U3yUEHUS CIIEAYIO-

mmx aucuuiing: «[lutanue u ynodbpeHue cagoBbix KyIbTypy», «O0Iee 3eMieenme.

3. [lnanupyemble pe3yJbTaThl 00y4eHHs MO AUCHUILTUHE (MOAY-
JII0), COOTHECEHHbIE C IUIAHMPYEMbIMH Pe3yJIbTATAMH OCBOECHMS
0o0pa3oBaTeIbHOM NMPOrPaMMbI

B pesynbTare m3yueHHs! AUCUMILTUHBI OOYYarOIIUICS JOJKEH YCBOUTH TPYIOBbIE
(GYHKIIMM B COOTBETCTBUU C MPOPECCHOHATBHBIM CTaHAAPTOM «ATPOHOM» (YTBEpXKICH
nprka3oM MuHHUCTEpCcTBa Tpyna M counanbHoil 3aumTel PO ot 20 centsops 2021 r. Ne
644n).

O06o0menHas TpyznoBas (GyHKIMS - OpraHU3anys MPOU3BOICTBA MPOAYKIUH pacTe-
HUEeBoJICcTBA (Koa — B)



TpynoBast pyHKIHUS - pa3pabOTKa CUCTEMbI MEPOIPUATHI 1O MOBBIMICHUIO P PeK-
TUBHOCTH MPOU3BOJICTBA MPOAYKIIMH pacTeHneBocTBa (koa — B/01.6).

TpynoBbie 1elCTBUA:

- cbop undopmanuu, HeoOXOAUMOMN sl pa3pabOTKU IJIEMEHTOB CUCTEMBI 3eMJie/ie-
JIUSL ¥ TEXHOJIOTUM BO3/I€NIBIBAHUS CEITbCKOXO03MCTBEHHBIX KYIbTYD;

OcBoeHnue AVCHUIIJIMHBI HAITPABJICHO Ha (l)OpMHpOBaHI/IC CJICOAYIOIINX KOMHGTCHHHﬁZ

YK-1 — CnocoGeH oCyIIecTBIATh TOUCK, KPUTHYCCKUN aHAIM3 U CHHTE3 HH(pOopMa-
WU, TPUMEHSATH CUCTEMHBIN TTOJIXO0/1 JUIsl pEIlIeHUs MOCTaBICHHBIX 3a/1a4

[TKO-2 — I'0TOB IPOBOJAUTH CTATUCTHUECKYIO 00pabOTKY pe3ysIbTaTOB KCIIEPUMEH-
TOB, UX aHAJIN3, JOPMYJIHPOBAHUE BHIBOJIOB U NPEIJIOKEHHUH

Kox u Hanme-
HOBaHUE YHU-
BEpCAIbHOM

KOMITETCHIIHT

Kpurepuu onieHuBaHus pe3yabTaToB 00ydeHUS

YK-1.

CnocoGen ocy-
IIECTBIIATH  T10-
UCK, KpHUTHYE-
CKMI aHaIU3 U
CUHTE3 HH{)OP-
MaIluu, TpHUMe-
HATH  CHCTEM-
HBIHN MOJXO/
Ui peuIeHHs
MTOCTABIIEHHBIX
3aaq

Kol 1 HaUMeHO- | Hu3kui (momo- | Iloporosbrit bazoBb1it IIponBuny-
BaHHEC MHJIMKa- POTOBBII, TBIN
TOpa IOCTUXKE- | KOMITETEHLIUS

HUS YHUBEp- He chopMupo-
CaJIBHBIX KOM- BaHa)
EeTEHIINN
Kareropus yHuBepcanbHbIX KOMIETEHIUH - CUCTEMHOE U KPUTUYECKOE MBIILICHUE

N-1yg1 — He moxer ana- | Cinabo aHa- Xopomo ana- | OTiuuHO

AHanu3upyeT  [IM3UpOBaATh JU3HUPYET 3a- | JIU3UPYET 3a- aHAIU3UPYET

3ajavy, BbIJIe-  [ajady, Bblje- Jady, BbIZie- | JAady, BBIAENSAA | 3a7a4y, BbI-

15151 ee Oa3oBbIe |11 e O0a30BBIE | 1A ee 0a30- | ee Oa30BEIE neiss ee Oa-

COCTaBJIAIONINE, COCTABIISIONINE, | BBIC COCTaB- | COCTaBIISIO- 30BBIC CO-

OCYLIECTBIISIET  |HE OCYILECTB- JISIOIIHE, 1K€, XOpOIIO | CTaBJISIIOIIUE,

NEKOMITO3MIIMIO [ISI€T AEKOMIIO- | ¢J1abo ocy- OCYIIECTBIISIET | OTJIMYHO

Bajaun BUIIHMIO 3a]1a9H IIECTBIISICT JICKOMIIO3H- OCYLIECTBIISI-

JIEKOMIIO3U- | IIMIO 3aJa4n €T JIEKOMIIO-

MO 3aa9n 3UIMIO 33]1a-

071

N1-2yx1 — He moxeT | Hemocrarou- | JloctatouHo 'Y crienso
Haxomut U HAXOIUTh " | HO YETKO | OBICTPO HAXO- HAXOAMUT u
KPUTUYECKH KPUTUYECKU HaxOJUT U | IUT U KPUTHU- KPUTHUUYECKU
aQHAIM3UPYET  @HAJTU3UPOBATh | KPUTHYECKH | YECKHM aHAJU- [@HATU3HPYET
uHpopmanuto, HHHOPMAIHUIO, aHAIM3UPYET | 3UpYeT WH- UHGOpPMAIIHUIO,
HEOOXOIUMYI0 [HeoOXoaumyro | uHpopma- dbopmartuio, HEOOXOIUMYIO
JUIS  PELICHUS [l peIIeHHs | U0, Heo0- | HEOOXOMUMYIO |1l  pelIeHUs
ITOCTaBJIEHHOMN [[TOCTAaBJIEHHOM | XOAMMYIO JUISl  peLIEHUs [TOCTaBJICHHON
3aJ]aum. BaJauu. JUISL pellieHUs] | TOCTaBICHHOW [ajauu.

MOCTaBJICH- 3aJ]a4H.

HOM 3a7]auH.
N/I-3yx-1 — | He MoxeT [Crabo pac- JlocraTouno YcnenrHo
PaccmarpuBa- | paccMOTpeTh  cMaTpuBaeT OBICTPO  pac- | paccMaTpu-
€T BO3MOJKHBIE | BO3MOKHEIE BO3MO>KHEIE CMaTpuBaeT BacT BO3-
BAPUAHTHI pe- | BAPUAHTHI pe- BAPUAHTHI BO3MOJKHEIE MOJKHBIC Ba-
IICHUS 3a/a4M, | EHUs 3aJa4d [perIeHus 3a- BapUaHTHl pe- | pUaHTBI  pe-
OIlEHHBasI HX | U OLEHUTH HX |1a4¥, YTOOBI IIEHUs 3aJauy, | EHUs 3aja-
JIOCTOMHCTBA M | JIOCTOMHCTBA M [OIICHUTH MX YeTKO OIICHH- | UM, OIICHUBAs
HEIOCTATKU. HEOOCTAaTKHU.  |MOCTOMHCTBA M | Basg MX JOCTO- | UX JOCTOHH-

HEIOCTATKH. WHCTBA W He- | CTBA M HEJO-




JIOCTaTKH. CTaTKH.
Na-4yx1 — He moxetr [HenocraTtouno | JloctaTouHO Ouens rpa-
I'pamoTHO, J10- | TPAMOTHO, JIO- [FPAMOTHO, IPaMOTHO, JIO- MOTHO, JIO-
TUYHO, apry- | THY4HO, apry- [TOTUYHO, ap- TUYHO, apry- THYHO, apry-
MEHTHPOBAHO | MEHTHPOBAHO [[YMEHTHUPOBAa- | MEHTHUPOBAHO |[MEHTHPOBAHO
bopmupyer chopmupoBats [HO popmupyer | hopmupyer (bopmupyer
COOCTBEHHBIE COOCTBEHHBIE |[COOCTBEHHBLIE | COOCTBEHHBIE (COOCTBEHHELIE
CYXKICHHSI W | CY)KICHUS W [CYKICHUS U CYXKICHUS ¥ CYXICHHS H
orleHkd.  OT- | OLIEHKHU. He lonenku. Cna- | oneHKH.  XO- [OLIEHKH.

n4gaeT (QaxThl

oTanyaer Qax-

00 oTINYaeT

pOIIO OTJINYa-

beIcTpO OTIIH-

OT  MHEHHH, | TBI OT MHEHHUH, (PaKTHI OT er (axkTel OT HaeT (aKThl OT
UHTEpIIpeTa- UHTEpIIpETa-  MHEHUH, HH- MHEHUH, HWH- MHEHW, UH-
LIM{, OLICHOK U | IMM, OLICHOK W [TepIIpeTalui, | TEPHpeTaluii, [TeprpeTanui,
T.J. B pPacCyx- | T.A. B pacCyX- iOLICHOK U T.l. | OLCHOK M T.X. |OLICHOK U T.II.
JNEHUSIX APYTUX | AEHUSX APYTUX [B paccykie- B paccyx[e- B paccyxnie-
Y4aCTHUKOB YYaCTHUKOB  HUAX IPYIMX | HAAX JPYTUX HUAX IPYIHX
NESTENIbHOCTH | ACSTEIbHOCTU |yYaCTHUKOB YYaCTHUKOB  [y4YaCTHUKOB

ESTEIBHOCTH | JEATEIBHOCTH  [IESITEIbBHOCTH
N-5yx1 — He MoxeT | Crnabo ormpe- | Xoporo VYcnemso
Omnpenensier U | ONpeNeanuTb WU | JeNseT U | OmpeenseT U | OonpeAesnseT u
OLICHMUBAET IIO- | OUEHUTh  IO- | OLICHUBAET OLICHMBAET I10O- | OLIEHUBAET
CIIEICTBUS CJIEJICTBUS MOCNIEACTBUS | CIEICTBUSA HOCTIEICTBUS
BO3MO>KHBIX BO3MO>KHBIX BO3MOXXHBIX | BO3MOXHBIX BO3MO’KHBIX
peuieHui  3a- | pelIeHUu  3a- | PEIICHUHM 3a- | pelIeHUN  3a- | peleHnid 3a-
Jlaun. Jlaun. JIauH. JIauH. Jlauu.

Tun 3ama4y npodeccnoHaTbHON JIEATEIbHOCTH: HAYYHO-HCCIIE0BAT
pa0oTKa pe3yabTaTOB SKCIIEPUMEHTOB, X aHaIN3, HOpMyIHUpOBaHHE

enbCKkuil — Cratucruyeckass 00-
BBIBOJIOB M MPEJIOKESHUN

[TKO-2.

I'otoB ipoBo-
JTUTH CTaTUCTH-
4ecKy o0pa-
OO0TKY pe3yib-
TaTOB JKCIIEPU-
MEHTOB, UX
aHanmmu3, Gopmy-
JUPOBAHNE BbI-
BOJIOB U IpeI-
JIOKEHUI

N-1nk2 -
[IpoBoaur cra-
THUCTUYECKYIO
00paboTKy pe-
3yJlbTaTOB
9KCIIEPUMEH-
TOB, UX aHa-
3, popmy-
JUpOBaHUE
BBIBOJIOB U
MPEIIOKEHU .

He pemraer
3a/1auu, B
MIPOBEACHUU
CTaTUCTUYE-
CKOM 00paboT-
KM pe3yJbTa-
TOB DKCIIEPH-
MEHTOB, UX
aHanms, ¢hop-
MYJIMPOBAaHHE
BBIBOJIOB 1
MPEIJI0KEHUN

He Bcerna
peraer 3aja-
9H, B IIPOBE-
JIEHUU CTaTH-
CTUYECKOU
00paboTku
pe3yIbTaTOB
AKCIIEPUMEH-
TOB, MIX aHa-
3, popmy-
JTUPOBAHUE
BBIBOJIOB H
MIpeIIoKe-

HUH.

JlocraTouno
4acTo pelaeT
3a/ayu, B
MPOBEACHUU
CTaTUCTHYE-
CKOi1 00paboT-
KM pe3yJbTa-
TOB JKCIEPHU-
MEHTOB, UX
aHanus, (op-
MYJIMPOBaHUE
BBIBOJIOB U
MIPEATIOKEHU N
MPEJI0KEHUN.

Bcerna pe-
IaeT 3aaauu,
, B IIpOBe/Ie-
HUU CTaTU-
CTUYECKOI
00paboTku
pe3yNbTaToB
JKCIIEPUMEH-
TOB, X aHa-
a3, hpopmy-
JUpPOBaHUE
BBIBOJIOB U
peoxe-

HUM.

B pezynbmame oceoenusi oucyuniunvl 06y4aromyuiics O0NHCeH.:




3uamo:
- OCHOBHBIE 3aKOHbBI €CTECTBEHHO Hay4YHOU AMCUMILIUHBI MUKpOOHOIOTHs B mpodeccuo-
HaJIbHOW JI€ATENBHOCTH
- OCHOBHbIE TEPMUHBI U TOHSTHUS MUKPOOUOJIOTHH;

- 3HaTh MOPQOJIOTHIO, PUIUOJOTHIO, TEHETHKY, YKOJIOTHIO OCHOBHBIX T'PYIIIT MUKPO-
00B;

- 0COOCHHOCTH CHHTE3a U B3aWMHBIX MPEBPAIICHUI YIIeBOJ0B, OCIKOB U )KHPOB B
MUKpPOOHBIX KieTkax. CHHTe3 JApYyrux BemiecTB: (EepMEHTOB, BUTAMUHOB, THOOEPEIIMHOB,
TOKCHHOB, aHTHOMOTHKOB, aJIKAJIOU/IOB.

- TEXHOJIOTHIO MPOoLeccoB (OpOKeHUs, OKUCICHHUS, PA3JIOKEHUS) YCIOBUS MPOTEKa-
HUS TIPOLIECCOB.

-TEXHUKY 0€3011aCHOCTH pabOThI B TaOOPATOPHH MUKPOOHOOTHH;

ymembw:

- OpPraHU30BaTh U BECTH HAYYHO-HCCIEAOBATEIbCKYIO M MPAKTUYECKYIO JEITEIbHOCTD B
nabopaTopu MUKPOOHOJIOTHH;

- OCBauBaTh U MPUMEHSATH B pad0Te METOIUKHU UCCIIEOBAHUS MUKPOOPTaHU3MOB,8

- TPAMOTHO KYJIbTUBUPOBATh MUKPOOBI B JIAOOPATOPHBIX YCIOBHAX U OOBSICHITH OMO-

XUMHUYECKYIO HAIIPABIEHHOCTh MPOLIECCOB, OCYIECTBISIEMBIX MUKPOOaMHU:

- BECTH HaOJIIOJICHUS U IKCTIEPUMEHTAIBHBIC UCCIICTOBAHHS B MOJIEBBIX U J1A00OPATOPHBIX
YCIIOBUSIX;

- pabotare ¢ nUTEpaTypol U MHPOPMALMOHHBIMUA CUCTEMaMH C LEJIbI0 MOTYYCHUS
nHpopmanuu;

- cobuparh nHPOPMAIHIO, HEOOXOAUMYIO TSl Pa3pabOTKH JIEMEHTOB CHCTEMBI 3€M-
JieieNusl U TEXHOJIOTUH BO3/IETBIBAHUS CEIbCKOX03iCTBEHHBIX KYIBTYP;

- cobuparb, 00pabaThIBaTh, aHAIM3UPOBATh M MPEJCTABIATH MMOJTYYEHHbIE IKCIIEPUMEH-
TaJbHbBIC TaHHBIE,

- IPUMEHHUTH TEOPETUICCKUE 3HAHUS HA MTPAKTUKE;

enaoemsy:

- HaBbIKaMu paboOTHI B J1aOOpaTOPUU MUKPOOHOJIOTHH;

- METOJIaMH HAYYHBIX HCCIIEOBaHUN B 00JIACTH CaJIOBOJICTBA COTTIACHO OCHOBHBIM METO-
JIlaM MUKPOOHMOJIOTHYECKIX MCCIIeIOBaHUI

- 0000IIeHHeM U CTAaTUCTUYECKHUM aHaJTN30M pe3yNbTaTOB MOJEBBIX M Jaboparop-
HBIX HWCCIIJIOBAaHMHA, (OPMYIMPOBATH BBIBOJBI M PEKOMEHAANNI IPOU3BOACTBY

3.1. MaTpuua cooTHeceHHsI TeM/pa3/ieioB y4eOHO TUCHHUILINHBI (MO-
ayjasi) 1 (pOpMHPYEMbIX B HUX YHHBEPCAJBHBIX U NPo(ecCHOHATbHBIX
KOMIIeTeH Ui

Komniereniuu
O6mee
TeMsl, pa3zaensl JUCUUILIAHbI VE-1 [IKO-2 | Kom4ecTso
KOMIIETEH-
117071

1.Wctopus pa3BUTHsS MHKPOOHOJOTHMH KaK HayKH, IpO- + + 5
OJIeMBI CTAHOBJICHUS
2. Cucrematuka u Mop¢oiorus MUKpoopranusmoB. Ctpoe-
HHUE ¥ pa3MHOXKEHHUE OaKTepuii, reHETHKAa MUKPOOPTAHU3MOB. + + 2
Mukpoopranu3Mbl U OKpy>Karolas cpeja.
3. MerabonusM MHKPOOPraHU3MOB. CuHTE3 BEIIECTB + + 2
MHKPOOHOM KIIETKOU




4. IlpeBpallieHHe MUKPOOPTaHU3MaMU COCIUHEHUH YT- + + 2
Jgepoja.
5. IlpeBparnieHne MEKpOOpPraHM3MaMy COSMHEHUH a30Ta + + 2
6. IIpuHiunel mouBeHHON MUKpooOuonoruu. Pois moy- 2
BEHHBIX MUKPOOPT'aHU3MOB B IIJIOJJOPOIMH MOYBBL. Bin- + +
STHUE PA3JIMYHBIX arporprueMoB Ha MUKPO(IOpY MOYBBI
7. IIpeBparieHue MUKpOOPraHU3MaMH COSTMHEeHHH S, P, + + 2
Fe u np. aneMeHToB.
8. Mukpoopranu3msl 1M (PpUTHBIC, MUKPOOPTaHU3MBI + + 2
MOBEPXHOCTH JINCTHEB, CEMSIH M 30HBI KOPHS paCTEHUH

4. CTpyKTYypa M cofepKaHue IUCHUILTHHBI (MO1YJIs1)

OO01mast TpyA0€MKOCTh JUCIUIUINHBI COCTaBIseT 3  3auéTHble equHuIel, 108

aKaa. 4daca.

4.1. O0bemM IUMCUMILIMHBI U BUAbI Y4¢0HO! pad0ThI

Bun 3anaruit

KonunuectBo akaza. yacos

ITo ounoit popme ITo 3a04HOI
obyuenus (3 ce- dbopme o0Oyue-
MECTP) Hust (2 Kypce)
OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 108 108
KonTakTHas paboTa oOydaromuxcs ¢ mpernojgaBaTesieM 56 20
AyIUTOpHBIC 3aHATHS, B T.4. 56 20
JIEKIINHI 14 6
nabopaTopHbIe PaOOTHI 42 14
CamocrosrenbHas paboTa, B T.U. 25 79
npopaboTka y4yeOHOro Marepuaia Mo JUCHUIUIMHE 15 40
(KOHCHIEKTOB JIEKLIMH, Yy4YeOHUKOB, MaTepHalloOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJBHON paboTh - 20
MOJITOTOBKA K CAaue MOIYJIsS 10 19
KoHTpoib 27 9
Buj uToroBoro KOHTpOJIs 9K3aMeH
4.2. Jlekuun
Ne | Paznen nuctuniuuel (Moayiis), TeMbl Jekiuil 1 | O0beM B akaja. vacax | Popmupyemsbie
UX CoJIepXKaHue OyHas  BaoyHas KOMITETEHIINU
dopma  (hopma
oOyue- |0OyueHUs
HUS
1 | Uctopus pa3BuTHs MUKPOOHOJIOTHH KaK HAyKH, 2 1 VYK-1; I[IKO-2
poOJIEMbI CTAHOBJICHUS
2 | Cucrematuka 1 MOpP(OJIOTHUS MUKPOOPTaHU3- 2 1 VYK-1; I[IKO-2
MOB. CTpoeHre U pa3MHOKEHHE OaKTepHil, Te-
HETHKa MUKPOOPTaHU3MOB.
3 | MukpoopranusmMbl U OKpyskaromias cpena. B3a- 2 1 YK-1; TIKO-2
MMOOTHOIIIEHUS] MUKPOOPTaHU3MOB MEX]y CO-
00l U IPYrUMH CYIIECTBAMH.




4 | Merabonmu3M MuKpoopranu3zMoB. CHHTE3 Be- 2 1 YK-1; I[IKO-2
IIECTB MHUKPOOHOH KieTKoW. MukpoOuosIoru-
YyecKkasi MPOMBIIUIEHHOCTb
5 | [IpeBpamienue MHKpPOOpPraHMU3MaMU COEJIMHE- 2 0,5 YK-1; TIKO-2
HUI yriepoja.
6 | [IpeBpamieHue MHKpPOOpPraHU3MaMU COEJIUHE- 1 0,5 YK-1; TIKO-2
HUM a30Ta.
7 [Ipunnuumne! moyBeHHON MUKpoOuonoruu. Pois 1 - VYK-1; [IKO-2
MMOYBEHHBIX MHUKPOOPTaHU3MOB B IUIOJOPOJIUU
NMOYBbL. BrusiHue pa3nuuHBIX arporpHEeMOB Ha
MUKPOGIOPY HOYBBI.
8 | [IpeBpamienue MHKpPOOpPraHU3MaMU COEIUHE- 1 0,5 YK-1; TIKO-2
Huii S, P, Fe u ap. 371eMeHTOB.
9 | Mukpoopranu3Mbl 3MUQPUTHBIE, MHKpOOpra- 1 0,5 YK-1; I[IKO-2
HU3MBI MTOBEPXHOCTU JIUCTHEB, CEMSH U 30HBI
KOpHSI paCTEHUI
Hroro 14 6
4.3. JlabopaTopHbIe padOThI
No O6bem B axkax, Jlaboparopuoe ob6opyno- | Popmu-
pas- HaumeHoBanue 3auatus | 12caX BaHHC PyeMBIC
KOMIIe-
ficna TEHINH
OYyHasi BaoyHas
¢dopma (bopma
0o0y-  |0Oyue-
YeHUs [HUS
1 Muxkpockon u ero npume- 6 2 Muxpockomsl: MBU-3, YK-1;
HEHUWE I paCCMaTPUBAHUS [TKO-2
MUKpPOOOB.
2 3HakoMcTBO ¢ (hopMamu 4 2 Muxkpockonsl, Tepmocrar, | YK-1;
MHKpPOOOB. cnuproBky, damku Iler- | [IKO-2
pHU, MUKPOOHOJIOT. METJIH,
Habop pEaKTUBOB IS
OKpaIIuBaHUS MHUKPOOP-
TaHU3MOB
2 MeTobl CTepUIIN3aIUH. 4 2 Tepmocrar, aBToK1aB, | YK-1;
IloaroroBka mocynasl U IU- CymMabHbIN mKad, vam- | [IKO-2
TaTEJIbHBIX Cpel Ui CTEepH- ku [letpu, numerku, KO-
JIN3aIUH. OBl
3 Ornpenenenne MUKPOOHOTO 4 2 Muxkpockomnbl, Bechl Ja- | YK-1;
Yuciaa TOYBBI M BO3JyXa. 6oparopHsle, TepMmoctaT, | [IKO-2
WnenTudukanmss  MHKpO- aBTOKJIAB, CTIIUPTOBKH,
0oB. Brinenenue Gakrtepwii yamiku Ilerpu, Mukpo-
B YHCTYIO KYJIbTYpY. Ouwosor. meTH, HaOOp
PEaKTHBOB MJIsi OKpAIIU-
BaHHS MUKpPOOPTaHU3MOB,
MEpHBIE IWJIMHIPHI, MH-




IIETKH

Oxpacka MHKpPOOOB  TIO
I'pamy. [IpoBepka 4HCTOTHI
KYJIBTYPBI.

MUuKpPOCKOIIBI, TEPMOCTAT,
CcnupToBKH, vamku [ler-
pH¥, MUKpPOOHOJIOT. METIIH,
Ha0Op pPEaKkTUBOB  JUIA
OKpAallMBaHUs MHKpPOOp-
raHU3MOB

YK-1;
ITKO-2

bpoxenne u oxkucieHue
KieryaTku (Oymarn).

MukpocKoIbl, BeChl Jia-
OopaTopHble, TEpMOCTaT,
cnupToBKHM, 4Yamku Iler-
pH, MUKpOOHOJIOT. METIH,
Habop pEaKTUBOB IS
OKpAIMBaHUs MHKpPOOpP-
raHU3MOB, MEpHBIE LHU-
JMHJPBL, TUIETKU

YK-1;
ITKO-2

PasnoxxeHne neKTUHOBBIX
BEIIIECTB MUKPOOPTraHU3Ma-
M.

Mukpockonsl, Becbl Jia-
OopatopHble, TepMOCTaT,
AaBTOKIJIaB, CIIMPTOBKH,
qamku [letpu, MHKpo-
Ouosor. meriH, HAO0OP
PEaKTUBOB MJIsi OKpalllu-
BaHUS MUKPOOPIaHU3MOB,
MEpHBbIE [WIUHAPHI, MH-
IICTKN

YK-1;
[IKO-2

I[TocTanoBka OMBITOB IIO
azoTouKcalii, aMMOHU-
bukanuu.

Mukpockomnbl, Bechl Ja-
OopaTopHbBIE, TEPMOCTAT,

aBTOKJIAB, CIUPTOBKHU,
gamku [letpu, KomOBbI,
MUKPOOHOIIOT. METIIH,

HaboOp pEaKkTHBOB IS
OKpAaIlIMBaHUS MHUKPOOp-
TaHU3MOB, MEpHBIE IIH-
JMHJPBI, MTUIETKH

VK-1;
TIKO-2

ITocTaHoBKa ONBITOB IIO
HUTpU(UKANK, JECHUTPU-
bukanuu.

MUuKpOCKOIIBI, BECHI JIa-
OopatopHble, TepMOCTarT,
ABTOKJIAB, CIIUPTOBKH,
qamku [letpu, MHKpO-
OHoNOr. TMeTNIH, KOJOBI,
Ha0Op pPEaKTHBOB IS
OKpAITUBAaHUS MHKPOOP-
TaHU3MOB, MEpHBIC IIU-
JIMHJIPBI, TUTICTKU

VYK-1;
[IKO-2

AHa/u3 OMBITOB MO aMMO-
HuuKauuu, HuTpuduka-
UM ¥ JACHUTPUUKAILIH.
AHau3 OnbITOB MO a30TO-
bukcanmu.

Mukpockornsbl, Becbl Jia-
OopaTopHBIE, TEPMOCTAT,
aBTOKJIAB, CHUPTOBKH,
gamku [lerpu, Mukpo-
Ouosor. mernu, Habop
PEaKTUBOB Ul OKpAaIlH-
BaHUSI MUKPOOPTaHU3MOB,
MEpHbIE LUIUHAPBI, KOJI-
ObI, MUIECTKU

VK-1;
TIKO-2




Bcero 42 14 2
4.4. IlpakTnyeckue 3aHATHS He MPeXYCMOTPEHbI
4.5. CamocTosiTesibHAsA padoTa 00y4arOIIUXCS
OOmneM B akaj. vac,
Pasnen mac- |, Buj CP ouHast 3a09HAsA
IUTUTAHBI
dbopma dbopma
o0y4yeHus | oOy4yeHus
[TpopaboTtka y4eOHOT0 MaTtepuaia o 3 4
1 | aucuumiMHe (KOHCIEKTOB JIEKLUH, Y4eOHUKOB,
Paszen 1 MaTepUAJIOB CETEBBIX PECYPCOB)
2 | Belnonnenne KOHTPOILHON PabOTHI 0 2
[TpopaboTka y4eOHOro MmaTepuana 1o 3 4
Pasnen 2 1 | gucuunnuHe (KOHCHEKTOB JEKIUH, Y4eOHHKOB,
MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BeinmonHeHne KOHTPOJIBLHON pabOTHI 0 2
3 | IloaroroBka K craue MOIYIISI 3 4
[TpopaboTtka y4eOHOro MaTtepuaia o 3 4
Pasnen 3 1 | mucummuinHe (KOHCHEKTOB JICKIHH, YYeOHUKOB,
MaTEPUAJIOB CETEBBIX PECYPCOB)
2 | BeinmonHeHne KOHTPOJIBLHON pabOTHI 0 4
[TpopaboTka y4ueOHOT0 MmaTepuana 1o 3 4
Pasnen 4 1 | nucuuniuHe (KOHCHEKTOB JIeKLUH, y4eOHUKOB,
MaTEepPHAIIOB CETEBBIX PECYPCOB)
2 | BoinosnHeHue KOHTPOJIbHOW paboThI 0 2
[TpopaboTtka y4eOHOT0 MaTtepuaia o 2 4
Paszen 5 1 | nucuuniuHe (KOHCHEKTOB JIeKLUH, y4eOHUKOB,
MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BoinosnHeHue KOHTPOJIbHOW paboThI 0 2
[TpopaboTtka y4eOHOT0 MaTtepuaia o 2 4
1 | nucuuniuHe (KOHCHEKTOB JIeKLUH, y4eOHUKOB,
Paznen 6 MaTepUAJIOB CETEBBIX PECYPCOB)
2 | BoimosnHeHue KOHTPOJIbHOW paboThI 0 2
3 | IloaroroBka K cjraue MOIyJIst 2 5
[TpopaboTka y4eOHOTO MaTepuaa o 0 6
1 | nucuuniuHe (KOHCHEKTOB JIeKUUH, y4eOHUKOB,
Paznen 7 MaTepUAJIOB CETEBBIX PECYPCOB)
2 | BoimosnHeHue KOHTPOJIbHOW paboThI 0 4
3 | MoxroroBka K caade MOJYJIs 1 5
[TpopaboTka y4eOHOro MaTepuana 1o 2 8
1 | mucummuinHe (KOHCIIEKTOB JIEKIMH, YYEOHHKOB,
Paznen 8 MaTepUaJIOB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOIBHOM PabOoTHI 0 4
3 | IloaroroBka K caue MOIYJIS 1 5
Uroro: 25 79

[TepeveHp METOAMYECKOTO OOECIICUCHUS IJISI CAMOCTOSITEIIBHON pabOTHI 110 TUCITH-
inHe (MOJTYITIO):




1. Turosa JI.B. MeTonnueckue ykazaHus ISl CAaMOCTOSATEIBHONW pabOTHI MO AMCIIU-
wmHe «MuKpoOuomorusy s 00yJaroImuxcs Mo HanpasieHuto noarotoku 35.03.05 Ca-
JIOBOJICTBO. — MuuypuHCK, 2023.

4.6. BpInoJiHeHHEe KOHTPOJILHOH PatoThl 00y4al0IMMUCS 3209HOI
dbopmbl

Baxnoii ¢opmoii caMOCTOATENbHON pabOThl 0OYUaIOMIETocs SBISETCS HAINMCAHHE
INUCbMEHHBIX paboT, B TOM YUCJIe KOHTPOJIbHOM pabOThI 110 JTaHHOMN JUCLUIIINHE.

Lenu BBIMOTHEHUS PAOOTHI:

— CUCTEeMaTHu3alys, 3aKpeIUIeHue U yriIyOJeHHe TeOPeTHUYECKUX 3HAaHWN U yMEHUH
HOPUMEHSTh UX JUI PELICHNUs KOHKPETHBIX IPAKTUYECKHUX 3a7ay;

— pa3BHUTHE HABBIKOB CAMOCTOSITEIHHON HAydHOU pabOoThl (IUIAHUPOBAHHME U TPOBE-
JICHHE HCCIeJOBaHus, paboTa C Hay4HOM M CIPaBOYHOM JMTEpaTypod, HOPMATHBHBIMU
NPaBOBBIMU aKTaMH, WHTEPIPETAIHS MOJYYCHHBIX PE3yJIbTaTOB, UX NMPABUIBHOE H3JIOXKe-
HHe 1 0(hOpMIICHHE).

Pabota nomkHa OTBEYaTh CIEIYIONIMM TPEOOBAHUSIM:

— CaMOCTOSITEJIbHOCTh MCCIIEJOBAHUS;

— (GopMHpOBaHUE aBTOPCKOM MO3MLMU 110 OCHOBHBIM TEOPETHUECKUM M IPOOIeM-
HBIM BOITPOCaM;

— aHaJIM3 HAY4YHO! U yueOHOM JIMTepaTyphl 110 TEME BOIIPOCa,;

— CBSI3b IIPEAMETA C aKTyaJIbHBIMU IPOOJEeMaMU COBPEMEHHOM HAyKU U MPaKTUKY;

— JIOTUYHOCTbH U3JIOKEHHUSI, apTYMEHTHPOBAHHOCTH BHIBOJIOB U 00OOIIIECHUH;

3amanusi B KOHTPOJIBHON paboTe HaNpaBJICHbI HA 3aKPEIJICHHE TEOPETUIECKUX 3Ha-
HUI 00ydJaromerocss ¥ OBJa/IeHUs] HaBBIKAMHU 10 M3YyYEHHIO OCHOBHBIX I'PYIIT MUKpOOpra-
HU3MOB U OMOJIOTUYECKUX MPOIECCOB C UX YIACTHEM.

KonTtponbHas paboTta BKIIIOYaeT 5 TeOpeTUYECKUX Bompoca. Beibop BapuanTa omnpe-
nensercs nociueaHe nupon 3a4eTHONW KHUKKH.

IlepeueHp BONPOCOB MPEJCTABICH B METOAWYECKMX YKA3aHUSAX JJIS BBIIOJIHEHUS
KOHTPOJIbHOM paboThI.

4.7. Conep:kaHue pa3aesioB IMCHUIIMHBI
1. Ucmopusa pazeumus Mukpobuono2uu Kaxk HayKu, npooiemsvl CIMaHo61eHUs.

Ucropust pa3BUTHS MUKPOOHOJIOTHH KaK HAYKH, MPOOJIeMbI CTaHOBJICHHS. OCHOBHBIE
3aKOHBI €CTECTBEHHO HAYYHOU JAUCHUIUIMHBI MUKPOOHONIOTHS B caioBoicTBe. COBpeMEHHbBIE
METO/Ibl HAyYHBIX HCCJIEIOBaHMM (TTOJIEBBIE M JAa0OpaTOpHBIE) B OOJACTH CaIO0BOJICTBA.
Pabotel A. JleBenryka. Ilepuon omucarensHoit mukpoOuonoruu. Otkpbeitus JI. Ilactepa,
dbusnomornueckuii mepuos B Mukpooumosorun. Padoter P. Koxa, . . Meunukona, B. H.
Bunorpaackoro, /J{. 1. Usanosckoro, B. JI. Omensuckoro, M. B. ®enoposa, E. H. Mumy-
CTHHA.

2. Cucmemamuka u mopghonoaus muxpoopaanusmos. Cmpoenue u pasmHodxicenue oaxkme-
puil, 2eHemuKa MUKpoOp2aHusmos.

[TonoskeHne MUKpPOOPTaHU3MOB B CUCTEME JKHMBBIX cyliecTB. Mopdosoruueckas xa-
PaKTEPUCTHKA OCHOBHBIX T'PYII MHUKPOOPIaHHU3MOB: OCOOCHHOCTH CTPOCHHS MHUKPOOHOM
KJIeTKH, ¢opMa, pa3Mephl, JBUKEHHE, pa3MHOKEHUe, cropooOpazoBanue. Hekinerounbie
dopmbl KHU3HU. MI3MEHYHMBOCTH MHKpPOOPraHM3MOB. HemnpepwiBHbIE KyIbTyphl. 3HAUCHHE
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METO/a HENPEPHIBHOTO KYJIbTHUBUPOBAHUS ISl U3YYEHUS (U3UOJIOTHH MHUKPOOOB M IS
IPOMBIIIJICHHOCTH.
['enetnka Mukpo0OoB. [IpakTndeckoe 3HaUCHHE U3MEHUYNBOCTH MHUKPOOPTaHU3MOB.
3aBUCUMOCTb OTAEIBHBIX TPYII MHUKPOOOB OT BOJHOIO pEeXHMa, TeMIEpaTypbl, KUCIOT-
HOCTH, SIIOBUTBIX BELIECTB, paJuanuy, AaBieHns. OTHOIIEHNE MUKPOOPTaHU3MOB K KHCIIO-
pony. Ilpenynpexnenue pa3BUTHS MUKPOOOB € IOMOIIBIO (PU3UYECKUX U XUMUYECKUX (pak-
TOpOB (TMacTepu3anusi, CTepUiIn3anus, cHkeHne pH u T.1.). AHTUMHKPOOHBIE BEIECTBA,
creuu(UYHOCTh U MEXAHU3M JCHCTBHUS.

HeiiTpanbhbie, cCMMOMOTHYECKHE U AaHTArOHUCTHYECKUE B3aUMOOTHOLICHUS MUKPO-
OpPraHU3MOB MEXKIY COOOM M Ipyr'MMH CyliecTBaMU. MUKpOOPraHU3Mbl 30Hbl KOPHS, MUKO-
pHU3a pacTEeHUM.

3. Memabonuzm muxpoopeanuzmos. Cunmes geujecmse MUKpOOHOU K1emKou

®depmeHThI. XapakTepucTHKa (EPMEHTOB KaK OMOJIOTMYECKUX KaTaliu3atopoB. Posib
(GepMEHTOB B KHU3HEIEATSILHOCTH MUKPOOHOH KJIETKH. XUMUYeCKas MPUPOJa, CYITHOCTh
NecTBUS U Kilaccudukanus GepMEeHTOB. DK30- H SHIOPEPMEHTHI.

[Turanue u apixanue MHUKpoOOB. IlocTyruieHMe NMHUTATENBHBIX BEIIECTB B KIETKY.

DakTOpPHI, ONPEACIIAIONIIE 0COOCHHOCTH NMUTAHUS (aHA00IM3Ma) U AbIXaHUsI (KaTaboJM3Ma)
MHUKpoOOB. VicTouHMKH yriepona, a3ota, ocdopa u APYrux JIEMEHTOB Ui Pa3HBIX TPYIIT
MHUKPOOPIaHU3MOB. XapaKTEPUCTHKA aBTOTPO(HOTO0 W TeTepoTPOGHOr0 THIIOB MUTAHHSL.
XeMocHHTE3. Y CBOCHHE 30JIbHBIX 3JIEMEHTOB, JOMOJIHUTENbHbBIE (PAKTOPHI POCTA.
Tunbl apIxaHusi MUKpoOOB. Dusnosiornyeckoe 3HaveHWe jabixaHus. LleHTpanmbHas posib
AT® u criocoObI ee obpazoBanus (cydcrparHoe (pochopunmupoBanue, OKUCIHTEIHLHOE Poc-
dbopuMpoBaHUE B IIENMU IIEPEHOCA AJICKTPOHOB, (hoTodochopunupoBaHue). XUMHU3M U
DHEPreTHKa Pa3IMYHBIX TUIIOB JbIXaHUsA. PacxomoBaHue sHepruu. BriieneHne TemioBoil u
CBETOBOM SHEPrUH MUKPOOPTaHU3MaMH.

OcoOeHHOCTH CHHTE3a U B3aWMHBIX IPEBpAIICHUN YIJIEBOJOB, OEIKOB M JKUPOB B
MUKpPOOHBIX KieTkax. CHHTe3 JAPYrux BemiecTB: (EepMEHTOB, BUTAMUHOB, THOOEPEIIMHOB,
TOKCHHOB, aHTHOWOTHKOB, JKAJOWAOB. 3HAYCHWE TJIHMKOJIHM3a M IHKIA TPUKAPOOHOBBIX
KHUCTIOT B KOHCTPYKTUBHOM MeTabonu3Me. MUKpOOHOIOTHS KOPMOB.

Muxkpobuonorndeckass MPOMBIIIICHHOCTb. MHUKPOOPTaHU3MBI KaK WMCTOYHHUKH JIe-
mieBoro kopma (6eIKOBO-BUTAMUHHBIX KOHIIEHTPATOB) M JAPYIHMX MPAKTUYECKH Ba)KHBIX
MPOJYKTOB 3HAYECHUE CEJEKIMY ¥ TeHHOW MH)KEHEPHH MPOMBIIUIEHHBIX MHUKPOOPTaHH3MOB
JUISL HApPOJIHOT'O XO3SHCTBA.

4. [IpespaweHue MUKPOOP2AHUSMAMU COCOUHEHUT Yelepood.

3HaueHue MPOIECCOB MPEBPAIEHUN YIIIepoA0CoAepKAIIUX BEIIECTB B KPYTOBOPOTE
yraepoja B MPUPOJE U POIb MUKPOOOB B (PUTOT€HHOM pacmajie OpraHM4ecKoro BeliecTna.

Mos109HOKHCII0€, MACIISTHOKUCIIOE, CITUPTOBOE M APYTHE TUIIBI OpOKEeHUH. XapakTe-
PHUCTHKA BO30YAUTENCH, XUMU3M MPOIECCOB OPOKEHHS, MPAKTUIECKOE UCTIOTB30BaHUE.

HemnonHoe okucneHue yrieBoJoB U APYTrUX OPTaHUUECKUX COCTUHEHHH MUKpPOOpTa-
HU3MaMu. 3Hau€HHe 3TOr0 MpoLecca B IPUPOJIE U CEIbCKOM XO3SHCTBE.

AspoOHBI ¥ aHA’pOOHBIA pacmaj 0e3a30THUCTBIX OPTaHUYECKHUX BEIIECTB PACTH-
TEJIBHOTO TPOUCXOXKJICHUSA: KIETYATKH, TE€MULEIION03bl, TMEKTUHOBBIX BEILECTB, XUPa,
JUTHUHA.

5. Ilpespawenue MukpoopeaHuzMamu coeOUHeHUull azomad.

Ponp MUKpOOpPraHU3MOB B KPYrOBOpOTe a3oTa. MuHepanu3anus (aMMOHUBUKAIINS)
a30TOCOJIEPIKAINX OPTAaHMYECKUX COCAMHEHHUH (OCIKOB, HYKJIEHHOBBIX KHCIOT, MOYCBUHBI,
XUTHHA, [IMaHaMUJa Kanblus). Bo3Oymutenu. XumusM mporecca. YCIOBHS HAKOIUICHUS
amMuaka B mouse. [lonarue 06 mmmooOmM3auu azora. 3HadeHue cootHomeruss C:N B op-
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TaHWYECKOM BEIL[ECTBE B IMPOIlecce MUHEPATU3AIMK U MOOMIn3anuu a3ota. [Ipomecchsr am-
MOHU(HKALUK TIPH XPAHSHUH TUIO0B M OBOILEH. [IprdnHBI MOpUM CenbCKOX03IHCTBEHHON
HPOAYKIMH U BO3SMOXXHOCTH €€ MPeTyNpPeKICHHS.

ABTOTpO(HBIE OaKTEepHH, BBHI3BIBAIOIINE MPOLECC HUTpUHUKAIUHU. 3HaYeHHEe padoT
C. H. Bunorpanckoro. [TonoxurenbHas ¥ OTpUIaTeNbHAs PO HUTPU(DUKATOPOB B IOYBE.
Jenutpudukarys. XapakTepucTuka Bo30yauTeseil, 3SHaueHre IpoLecca AeHUTPH(DUKAIIH.

Qdukcanus MOJEKYISIPHOTO a30Ta MUKPOOPTraHU3MaMu. A30TO()UKCHUPYIOIINE MHK-
pPOOpraHu3Mbl, CBOOOIHO >XUByIIHE B moyBe. CumOnornueckas azorodukcanus. bakrepu-
JIbHBIE yI00pEHUsI.

6. IIpunyunvl nousennou mukpodouono2uu. Ponb nougeHHbIX MUKPOOP2AHUZMOE 6 NIL0OOPO-
ouu nouevl. Brusnue paznuyunvix azponpuemos Ha MUKpo@iopy nousbi.

Mertozsl onpeneneHus UX cocTaBa U AKTUBHOCTH, IOHATHUSA. [ [pMHIIMIIBI U KOHLIETI-
1[Us1 TOYBEHHOW MUKPOOHOJIOTUH U HKOJIOTHH. POJIb MOYBEHHBIX MUKPOOPTraHU3MOB B ILIO-
JIOPOJH TIOYBBI.

N3meHeHus MUKpOQIIOphI MOYBBI IPU BHECEHUU HAaBO3a M MHUHEpAJIbHBIX yH00pe-
HuM. Pojab MUKpOOpraHU3MOB IpU NOJYyYEHHE OPraHUYECKUX Y100peHNit;

Bausinue 00paGoTKM MOUBBI U MUHEPAIbHBIX YIOOpPEHUH Ha JEATEIbHOCTh MUKPO-

OpraHU3MOB.
CuHTeTHYeCKHEe XUMHUYECKUE COSIMHEHUS U X JeTOKCUKalus. BiusHue repOuuios u me-
CTUIIM/IOB HA >KM3HEAEATEIbHOCTh IOYBEHHBIX MUKPOOpPraHu3mMoB. CKOpPOCTh pa3pylleHus
9THX BEIIECTB MUKPOOPraHHW3MaMH. XapakTep MUKPOOMOJIOIMYECKHX IMPOLECCOB IpU pa3-
HBIX CITI0C00ax 00pabOTKH MOYBEI

7. Ilpespawenue muxkpoopeanusmamu coeounenuti S, P, Fe u op. anemenmos.

Pone MUKpOOpPraHU3MOB B NpEBpaIleHuH cephl, pochopa, jxene3a U Apyrux J1eMeH-
ToB. OOpa3oBaHue CEPOBOJOPOAA U3 CEPOCOICPKAIINX OPTaHUUECKUX U MHUHEPATBHBIX CO-
eanHeHui (cynbdaroB). XapakTepucTHUKa cepoOaKTepHil U THOHOBBIX OakTepuil. 3HaUeHHe
cynb(hopuKalny B IUIOJOPOIUHN TIOYBBI.

Munepanu3zaius gochopocoepKaliux OpraHMUeCKUX COeTUHEHUN U IepeBo]l He-
pacTBOpUMBIX (ocaToB B paCTBOPUMBIE.
OxkucneHne U BOCCTAHOBJICHHE COEIMHEHUH jKelle3a MUKPOOpPraHu3MaMu. XapaKTepUCTHKa
Kene300aKkTepuil. YuacTue MUKPOOPTaHM3MOB B 00pa30BaHUU TOJIE3HBIX UCKOIMAEMBIX: Me-
CTOPOXKJIEHHUH cepbl, Topha, KaMeHHOTro yrisi. Poib MUKpOOOB B 100bIUE TOIE3HBIX HCKOMA-
EMBIX.

8. Mukpoopeanusmel snugummnsle, MUKPOOP2AHUIMbL NOBEPXHOCTNU TUCTNHEB, CEMSAH U 30HbI
KOPH3sL pacmeHuti

OnudurHas mukpodiiopa u ee cocras. MI3meHeHus B snuuTHOW MUKpodiope mnpu
pa3HBIX YCIOBMSIX XpaHEHHs IUIONOB M oBollel. lcrnons3oBaHue BUIOBOrO cocTaBa dIIH-
¢buTHON MUKPOQIIOPHI MPHU OLIEHKE MPUTOAHOCTH PACTEHUS ISl XpaHEHUS U TIepepaboTKU.

5. O0pa3oBarTe/IbHbIE TEXHOJIOTUU

Bua yueOHo# padoThl OoOpa3oBaTe/ibHbIE TEXHOJIOTUH
Jlexuun DIIeKTPOHHBIE MaTEPHUAITbI, UCTIOIB30BAHUE MYJIbTUMETUNHBIX
CPEJICTB, pa3/IaTOYHbIA MaTepuai
JlaGopaTopHbie pabOThI OOcyxIeHne U aHaJ|3 OMBITOB, W MPEIIOKEHHBIX BOITPOCOB
WX ayJIUTOPHBIX 3aHATUSAX, HHIUBUIYATbHbBIC TOKIAIbI, TC-
CTHUPOBaHUE
CamocTosTeabHbIe PA0OTHI 3ammra U Npe3eHTalys pe3yJbTaToB CAMOCTOSITEILHOTO HC-
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‘ CJICAOBAHHA Ha 3aHATHUAX

6. @OoH/1 OLIEHOYHBIX CPEACTB AUCIUILIMHBI (MOIYJIs1)

6.1. IlacnopTt (oH/Ia O1LIEHOYHBIX CPEJCTB MO JUCHUIIUHE

Ne Kox xoHTpO- O1eHOYHOE CPEJCTBO
Kontposnmpyemsie pa3iessl (TEMBbI) 9
n/n x AUpyeMon HAaUMEHOBaHUE KOJI-
JVCLIUTUTHHEI
KOMIETEHIINH BO
1 Ucropust pazsutus mukpoouonoruu | YK-1; [TIKO-2 | Tect 20
KaK HayKd, TPOOJIeMbl CTAHOBJICHUS Bomnpocs! sx3amena 6
Pedepar 3
2 Cucrematnka u mopdonorust mukpoop- | YK-1; [TKO-2 | Tecr 50
ranu3MoB. CTpoeHHE U Ppa3MHOXKEHHUE BOHpOCLI sK3aMeHa | 24
OakTepuil, TEHETHKa MHUKPOOPTaHU3MOB. Pedepar 3
MuKpOOpPraHusMbel M OKpy’Karomias
cpena.
3 MeTtabonu3m mukpoopraammoB. | YK-1: [TKO-2 | Tecr 50
CuHTE3 BelecTB MUKPOOHOH KIETKOU Bompocsl 5k3amena | 10
Pedepar 3
4 [Ipespamenne  Mukpoopranusmamu | YK-1; IIKO-2 | Tect 30
COCIMHEHUH YIiiepoaa. Bonpocsl sx3amena | 7
Pedepar 3
5 [TpeBpamenne  muxpoopranusmamu | YK-1; [IKO-2 [Tect 20
COEIMHEHUH a30Ta. Bompocsl sk3amena | 5
Pedepar 3
6 [Mpuatunel  mouBeHHON MuKpooOmo- | YK-1; [TIKO-2 [Tecr 3)
noruu. Ponb MOYBEHHBIX MUKpPOOpPTa- Bonpocs! sk3ameHa | 3
HU3MOB B IUIOJIOPOJIMY TIOYBEI. Brms- Pedepar 3
HUE pa3UYHBIX arponpueMoB Ha
MUKPOQJIOPY MOYBHI.
7 [TpeBpamenne  muxpoopranusmamu | YK-1; [IKO-2 [Tect 20
coemquuenuit S, P, Fe u np. snemen- Bompocsl sk3amena | 4
TOB. Pedepat 3
8 Mukpoopranusmsl snuduraeie, Muk- | YK-1; [IKO-2 | Tect 5
POOPraHu3Mbl MMOBEPXHOCTH JIMCTHEB, Bomnpocs! sk3amena | 1
CeMsIH Y 30HBI KOPHSI PaCTEHHUH Pedepar 3

~ow

6.2. [IlepeyeHb BOMPOCOB AJIs IK3aMeHa

dusnonornyeckuii mepuos B pazsutuu Mukpooduosoruu (YK-1; TIKO-2)
OCHOBHBIE 3aKOHBI €CTECTBEHHO HAYYHOHN JUCIUTUIMHBI MUKPOOUOJIOTHS B CaI0OBOJICTBE.
OcHoBHBIE TIepHO/IbI B pa3Buthu Mukpobuonoruu. (YK-1; [TKO-2)
3nauenue pador JI. [Tactepa u P. Koxa. (YK-1; I[IKO-2)
3nauenne pabor M.M. MeunukoBa, C.H. Bunorpanckoro, B.JI. Omensiuckoro, JI.C.
[lenkoBckoro u ap. (YK-1; [TKO-2)
Bkian pycckux ydeHbIX B pa3BUTHE MHKpoOHosioruu. COBpeMEHHbIE METO/Ib HAyYHBIX
uccienoBaHuii (ojeBbie U JaboparopHbie) B obnactu cagoBoactea. (YK-1; ITKO-

2)
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~

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24,
25.
26.
217.
28.

29.
30.
31.
32.
33.

34.

35.
. PaznoxxeHne MUKpooOpranu3MaMu NeKTHHOBBIX BeniecTB u smrauHa. (YK-1; ITKO-2)
37.
38.

36

39.
40.

41.

42.
43.
44,
45.
46.

Mopdodonoruueckuii neproa B pazsutun mMukpoouosoruu. (YK-1; TIKO-2)

[TurarenbHbie cpeapl U ux knaccuduranus. (YK-1; IIKO-2)

Homenknatypa mukpoopranu3MoB. [loHstue Buaa, mramma, packl, kiona. (YK-1;
[TKO-2)

Xapakrepuctuka otaena Gracilicutes.  (VK-1; I[IKO-2)

Xapakrtepuctuka otaena Tenericutes. (OITK-2)

Xapakrepuctuka otaenaa Mendosicutes. (YK-1; TIKO-2)

Cucremarrnka MUKpoopranu3MoB. [IpusHaku, nexarye B ocHoBe cucrematuku. (YK-1;
[TIKO-2)

Xapakrtepuctuka otaena Firmicutes. (YK-1; TIKO-2)

Owusunueckue meto sl creprinsaiuu (YK-1; [TKO-2)

[TpuroroBneHre GUKCUPOBAHHBIX U KUBBIX mpemaparoB. (YK-1; ITKO-2)

Mertoapl crepunusaimu (YK-1; ITKO-2)

Xumunueckuit meron crepunusanun. (YK-1; IIKO-2)

HacnencrBennbie (akTopbl MHKpOOpraHu3MoB. M3meHumBocTh mpokapuot. (YK-1;
[1IKO-2)

Pazmuoxenue npokaprot. ®a3el pocta Mukpoopranu3mos. (YK-1; [TKO-2)

CrpykrypHas opranu3anus kietku npokapuoT. (YK-1; ITKO-2)

OmnpeneneHne 1 XapakKTepucTHKa THIOB Jbixanus MUKpoOoB. (YK-1; ITKO-2)

Hcnonb30BaHue SHEPruM AblXxaHus MUKpoOHO#t kineTkoit. (YK-1; ITKO-2)

HenonHoe oKuCIeHHE YIICBOIOB, MpakTHYecKoe ucmoib3oBanue mporecca. (YK-1;
[1IKO-2)

MexaHu3M MOCTYIJICHUS MUTATENIbHBIX BEIIECTB B MUKPOOHYIO KieTky. (YK-1; [TKO-2)

AnspobHas daza geixanus. (YK-1; [IKO-2)

Mukpodiopa Bo3myxa, Bozbl, moussl. (YK-1; [TKO-2)

MosnouHokucoe 6poxenue (Bo30yauTenu, XuMusm, ucronszobanue). (YK-1; TTIKO-2)

[MousiTre OuorexHonoruu. Jloctmwkenus MukpoOHo#l mpombiiuieHHoctu. (YK-1; TIKO-
2)

Brnusiaue cBeta Ha Mukpoopranusmsel. (YK-1; [TKO-2)

PasnoxeHue xupa 1 )KUPOMoI00HbIX BelecTB Mukpoopranusmamu. (YK-1; [TKO-2)

VYdacTue MUKpOOpPraHu3MoB B KpyroBopote azora. (YK-1; [TKO-2)

Knaccudukamuu dpepmentoB. Mexanusm aeiicteust. (YK-1; [TKO-2)

[MousiTre Metabomu3mMa MUKpoopranu3MoB. [Tpunimmer perymsinun metabonusma. (YK-
1; TIKO-2)

XUMHYECKUN COCTaB MHUKPOOHOMW KJIETKHU U THUIIEBbIE MOTPEOHOCTH MUKPOOPTAaHNU3MOB.
(VK-1; TIKO-2)

CroiuproBoe Opoxenue (Bo30yautenu, xumusm, 3nauerne). (YK-1; TIKO-2)

Muxkpobuonoruueckue npespaiienus coenuHennii cepol. (YK-1; TTKO-2)

[IpormoHnoBokucIOe OpoxkeHue (Bo30ymuTenn, XuMusM, ucnonb3oBanue). (YK-1; ITKO-
2)

®depmentsl 1 ux obmmue cporicta (YK-1; ITKO-2)

CriuproBoe OpokeHne (BO30YAWTENH, XUMHU3M M TpakTuueckoe 3Hadenme). (YK-1;
[TIKO-2)

BiusiHue MOJNEKyISIpPHOTO KUCIOPOAa Ha KU3HENSSITEIbHOCTh MUKpoopranu3MoB. (YK-
1; TIKO-2)

Hurpudukarms (Bo30yautenu, xumusm, 3Hauenue). (YK-1; TIKO-2)

®doTOCHHTE3 M XEMOCHHTE3, KaK CIIOCO0bI muTanust MukpooprannzMoB. (YK-1; [TKO-2)

Crpoenne pepmenton. (YK-1; [TIKO-2)

Xapakrepuctuka tTunoB aeixanus. (YK-1; TIKO-2)

Brustnue BiaxxHOCTH Ha pa3Butue MukpoopranusmoB. (YK-1; [TKO-2)
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47.

48.
49.
50.

51.

52.

53.
54.
55.
56.
57.
58.
59.
60.

nporieccos. (YK-1; IIKO-2)

Hcnonb3oBanue sHepruu AbixaHus MUKpoOHoit kinetkoit. (YK-1; ITKO-2)
Brustnue TeMiiepatypsl Ha KU3HEAEATEIbHOCT MEUKpoopranu3moB. (YK-1; TIKO-2)
Hcnonp30BaHne MUKPOOPTraHMW3MOB B HapOJAHOM X03siiicTBE. MHUKpOOHAasi POMBILUIECH-

Hocts. (YK-1; TIKO-2)

nektruHOBBIX BemecT). (YK-1; [TKO-2)

2

6.3. llIkaJia o1leHOYHBIX CPeICTB

[Toustue Merabonau3ma, aHabonu3Mma, KaTaOoiau3Ma. B3auMMOCBSI3b OHMOXHMHYECKHX

Paznoxxenne 0€3a30TUCTBIX COCAMHEHUI MUKPOOpPTaHW3MaMH (KJICTYATKH, JUTHUHA,
Xumudeckue GpakTopbl U peakius MUKpOOpranu3mMoB Ha ux Bozjeiictaue. (YK-1; [TKO-

MonouHokucioe Opoxenue (Bo30yauTenu, XuMusmM, ucnoibszoBanue (YK-1; TTKO-2)
MacnsHokuca0e OpoxeHne (Bo30yauTesn, XuMu3M, ucronb3oBanue (YK-1; ITIKO-2)
buonoruyeckue B3aMMOOTHOIICHHSI MUKPOOOB 1 Jpyrux opranusmoB. (YK-1; [TKO-2)
PasioskeHue xupa 1 KUPOmoa00HbIX BemiecTB Mukpoopranuzmamu. (YK-1; TIKO-2)
Munepanuzaiust 6enkoB U amuHokucior. (YK-1; [TKO-2)
Crioco0bl MUTaHUs JKUBBIX CyIiecTB. [Turanue mukpoopranusmos. (YK-1; TTIKO-2)
OnudurHas mukpodiopa pacrenuii. (YK-1; [TIKO-2)
BakTepraabHOE OKHCICHUE STUIOBOIO ciupTa B ykcycHyto kucioty. (YK-1; ITKO-2)

O1enka 3HaHHUM,
YMEHUH, HaBbI-
KOB

Kputepuu onieHnBanus

OueHouHbIe Cpeli-
CTBa
(xou1. 6GayToB)

IIponBUHYTBII
(75 -100 6anoB)

«OTIUYHO

- IIy0OKOE ¥ CHCTEMAaTHYeCKOe 3HaHUE BCETO TPO-
rpaMMHOI0 MaTepuasa U HOBAIUM JIEKIIUOHHOTO
Kypca 1o CPaBHEHHIO C yu4eOHO TUTepaTypoit;

- OTYETINBOE U CBOOOJHOE BIIaJICHUE KOHIICTITYalb-
HO-TIOHATHITHBIM aIllapaToM, HAYYHBIM SI3bIKOM U
TEPMHUHOJIOTHEH B 00J1aCTH MUKPOOHOIOTHHY;

- 3HAHUE OCHOBHOM JIMTEPATYPbI U 3HAKOMCTBO C
JIOTIOJTHUTEIBHO PEKOMEHIOBAHHOW JIMTEPATYPOH;

- YMEHUE BBINOJIHATH TPEAYCMOTPEHHBIE IPOTPaM-
MOM 3aJIaHMuS;

- JIOTHYECKH KOPPEKTHOE U YOEIUTETbHOE U3JI0XKe-
HHUE OTBETA.

TecroBble 3a7aHus
(36-40 6as0B)
Pedepar (8-10
0aioB)
DK3aMeHAIMOHHbBIE
Borpocsl (31-50
OaJIoB)

bazossiit (50 -74

- 3HaHHE y3JI0BbIX MPOOIEM MUKPOOHOIOTHH U OC-

TecToBBIC 3agaHN

6ama) — HOBHOTO COZIEP>KaHMsI JIEKLIHOHHOIO Kypca; (24-35)
«XOPOIITOY - YMEHHE T0JIh30BaThCSI KOHIENTYaJIbHO- Pedepar (5- 9 6an-

MOHATUIHBIM aIlllapaToM B MPOIIECCEe aHAIN3a OC- JIOB)
HOBHBIX IIPOOJIEM MTPOTPaAMMBEI; DK3aMeHaIMOH-
- 3HaHUE BaKHEHIINX pabOT U3 CIIMCKA PEKOMEHJ0- | HbIe BOmpock (21-
BaHHOI JIUTEPaTyphI; 30)
- YMEHHUE BBIOJIHATH NPEeyCMOTPEHHbIE ITPOrpam-
MO 3a/TaHMSI,
- B LI€JIOM JIOTHYECKH KOPPEKTHOE, HO HE BCETa
TOYHOE U apT'yMEHTUPOBAHHOE M3JI0’KEHHE OTBETA.

IToporosslii - (hparmeHTapHBIE, TOBEPXHOCTHBIEC 3HAHUS BaXK- TecToBrle 3anaHus

(35 - 49 6ammoB)

«yIOBJIETBOPH-

HEHIINX Pa3/IesoB MPOTrpaMMBbI U COACPIKAHUS JICK-
IIMOHHOTO Kypca MUKPOOHOJIOTHH;
- 3aTPYyIHEHUS C HCNOJIb30BaHNEM HAYYHO-

(15-24 6anna)
Pedepar (5 Gain-
JIOB)
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TEJIbHO» MOHSATUWHOTO arapaTa ¥ TepPMHUHOJIOTHN YIeOHOH DK3aMeHaIMOH-

TV CITATIIINHEL, HbIe Bompockl (15-
- HETIOJTHOE 3HAaKOMCTBO C PEKOMEHIOBAaHHOM JIUTE- 20)
parypoii;

- YaCTUYHBIC 3aTPYJHEHUS C BBIIIOJIHEHUEM TIPELY-
CMOTPEHHBIX IIPOIPAMMOH 3a1aHU;

- CTpEMJICHUE JIOTUYECKHU ONIPEAEIECHHO U IIOCIIENO0-
BATEJILHO U3JI0KUTh OTBET.

Huskuii (nomo- | - He3HaHHE, TMOO OTPHIBOYHOE MPEIICTABICHUE 00 TecroBble 3amanus
pOroBbIii) (KOM- | y4eOHO-POrPaMMHOM MaTEepHUaJIE; (menee 15 6amnoB)

MIETCHIIUS HE - HEyMEHUE BBITIOIHSATH PEAYCMOTPEHHBIC TIPO- Pedepar (0-4 Gan-
chopMupoBaHa) | TpaMMOU 3aaHMS. na)
(menee 35 6ai- (DK3aMCHAIIMOHHBIC
JIOB) — «HEYJ0- Bompockl (MeHee 15
BJICTBOPUTEIIb- 0aIIIOB)

HOY

Bce KOMILIEKTBI OLIEHOYHBIX CPENCTB (KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepPHaJoB),
HEOOXOUMBIX JUTsl OIICHKW 3HAHW, YMEHUH, HAaBBIKOB W (WJIM) OTBITA JIEATCIHHOCTH, Xa-
PaKTEPU3YIOIIUE Tarbl (OPMHUPOBAHUST KOMIICTECHIIMN B TIPOIECCE OCBOCHHUS JAMCIUTUINHBI
(MoJyIist) MOAPOOHO TIPEACTABICHBI B JOKyMEHTE «DOH/] OIIEHOUHBIX CPEJICTB AUCIUIUTMHBI
(MOZYIIS)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE oOecnieyeHne JUCHUTTUHbI

(MoayJin)

7.10cHoBHasi yueOHas1 quTEpPaTypa:

1.Kaszumupuenko, O. B. IIpaktukym no mukpo6uosnoruu: yuedHoe nocobue / O. B. Ka-

sumupueHko, M. 0. Kotmspuyk. — Cankr-IletepOypr : Jlans, 2020. — 124 c. — ISBN

978-5-8114-4261-4. — TekcT: 27€KTpOHHBIH // JIaHb : 371€KTPOHHO-0MOIMOTEYHAS CH-

crema. — URL: https://e.lanbook.com/book/133904

2. Ewmues, B. T. Mukpo6uonorus : yueOnuk ans By3oB / B. T. Emues, E. H. Mumycr-
uH. — 8-¢ w31, ucnp. u gor. — Mocksa: U3narensctBo FOpaiit, 2020. — 428 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-06081-2. — TekcT: 21MeKTpOHHBIH //
3BC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/449960

3. AcconoB, H.®. Mukpobuonorus: Y4eOHUK s BbICHI. y4eO. 3aBeJeHUN /
H.®. AcoHos. - 4-e u3a., nepepad. u gon. - M. Komoc, 2002.

4. Mamontos, C.I'. buonorus /C.I'. MamonToB, B.b. 3axapos, T.A. Koznoa. Mukpo-
6uonorus. M.: M3narensckuii eHTp «Akanemusi», 2008.- 576 c.

5. Emmnes B.T., Mumyctur E.H. - 8-¢ u3z., ucnp. u qom. — M.: U3a-Bo KOpaiit, 2017. —
445 c. Pexum pocryma: https://biblio-online.ru/viewer/731B58C1-822F-4E17-
ABB4-E798CE815591#page/1

7.2 lonoJIHUTEJIbHASI YyueOHas quTeparypa:

1. .Ksutko K. B., 3axapos U. A. ['eHeTHKa MUKpOOPTraHU3MOB: yueOH. mocobue. — M31-Bo

C.-ITerep6. Yu-ta CII0, 2012. — 269 c.

2. BunkoBa E.A., Uneuna H.A., Kacatkuna H.M. OcHOBBI MUKpPOOHOJIOTHMH W 3KOJIOTHH
MUKpPOOPTaHU3MOB: ydeOHoe mocodue. M3a-Bo: YIIBSIHOBCKHIA TOCYJapCTBEHHBIN earoru-
yeckuii yauBepcuterT umern M. H. Yiesnosa, 2016 — 140c Pexxum moctyma View-source:
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https://biblio-online.ru/viewer/731B58C1-822F-4E17-ABB4-E798CE815591#page/1

https://e.lanbook.com/book/112110

7.3. MeTOIll/I‘IeCKI/Ie YKa3aHusd 110 OCBOCHNI0 TUCIHTNIIJIMHBI
1.TuroBa JI.B. MeTonuueckne yka3aHUs IO BBINOJHEHUIO JIAOOPATOPHBIX PabOT IO
mucrumuinae  «MukpoOuosorus» st 00ydYaromuXcsl MO HAMpaBICHUIO TMOATOTOBKH
35.03.05 CapoBoacTBo. — MuuypuHCck, 2023.
2.TuroBa JI.B. Meronnveckue yka3zaHus JUIsi CAMOCTOSTEIbHON paObOTHI IO AUCHUILIHHE
«MuxkpoOuonorus» sl 00yJaroIuXxcs 1Mo HampapiieHuto moaroroBku 35.03.05 Camo-
BOJICTBO. — MudypuHck, 2023

7.4. UndgopManoHHbIe TEXHOJIOTHH (IPOrpaMMHoe obecrieyeHue U MHGOPMAaIlHOHHBIE
CIIPAaBOYHbIC MATEPHAJIbI, B TOM YHCJIe COBPEMEHHbIE PO(pecCHOHAIBHBIE 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI)

VYuyebHasg aucuumuinHa (MOAYINb) MpelycMaTpUBaeT OCBOEHHE MH(POPMALMOHHBIX U
IUQPPOBBIX TexHONOTHH. Peamuzamuss 1MQPOBBIX TEXHOJOTHH B 00pa30BaTEILHOM
IPOCTPAHCTBE SABJSETCA OAHON M3 BaXKHEWIIMX Liesiel 00pa3oBaHus, JaoLied BO3MOXKHOCTh
pa3BuUBaTh  KOHKYPEHTOCIIOCOOHBIE  KayecTBa  OOydalOmmMXcsl  Kak  Oyaymux
BBICOKOKBATN()MITUPOBAHHBIX CHEIUATHUCTOB.

[{udpoBble TEXHONOTUU MpPEIlyCMAaTPUBAIOT pa3BUTHE HABBIKOB 3((EKTUBHOIO
pemieHuss 3amgad  MPO(ECCHOHANBHOTO, COLUAIBHOTO, JIMYHOCTHOTO XapakTepa ¢
WCIIOJB30BAHUEM PA3JIMYHBIX BUAOB KOMMYHMKAIMOHHBIX TEXHOJOIHMH. OcBocHue
IU(QPOBBIX TEXHOJOIMM B pamMKax JaHHOW JUCUMIUIMHBI (MOIYJsl) OPUEHTUPOBAHO Ha
CHOCOOHOCTh 0€30macHO M HaJuIeXaluM o0pa3oM MOlydaTh JAOCTYH, YHPaBJIATh,
MHTETPUPOBaTh, OOMEHMBATHCS, OLIEHWUBATh M CO3/aBaTh HWH(POPMAIMIO C TOMOIIBIO
U(PPOBBIX YCTPOUCTB U CETEBBIX TEXHOJOTUIH. PopMHUpoBaHUE UPPOBON KOMIIETEHTHOCTH
npejmnosaraeT padoTy ¢ JaHHBIMH, BJIaJICHUE HHCTPYMEHTAMHU I KOMMYHHUKAIUH.

7.4.1 DJIeKTPOHHO-0UOJIMOTEYHAS CHCTEMBI U 0a3bl TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
No OB CVY 437/20/25 (CereBast anekTpoHHasi OMOIMOTEKA)

2. DneKTpOoHHO-0MOIMOTeYHast cucteMa u3zaarenberBa «Jlanpy (https://e.lanbook.ru/) (moro-
BOp Ha OKa3aHWE YCIIYT 1O MPEJA0CTABICHUIO IOCTYIA K 3JIEKTPOHHBIM u3nanusam OO0
«M3narenscTBo JIaub» oT 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOIMOTEeYHas cucTeMa u3narenbera «Jlanby (https://e.lanbook.ru/) (moro-
BOp Ha OKa3aHHE YCIYT IO MPEIOCTABICHUIO JOCTYIA K 3JeKTPOHHBIM u3aanusmM OO0
«M3parenscTBo Jlauby ot 06.04.2023 Ne 2)
4. baza naHHBIX 3JeKTPOHHBIX HHPOopMannoHHbIX pecypcoB PI'BHY THCXB (norosop no
o0ecrneveHunIo 1ocTyna K 3JeKTpoHHbIM HHpopMmaroHHbIM pecypcam @I'BHY ITHCXB ye-
pe3 TepmuHan yaaneaHoro goctyna (TY ] ®I'BHY ITHCXB) ot 07.04.2023 Ne 6/H)

5. DnexkTponHO-OMOIMoTeuHas cucrema «AgriLiby ®I'bOY BO PrA3Y
(http://ebs.rgazu.ru/) (momoNMHUTENEHOE COTIIAIIEHUE HA TIPEAOCTABICHHE JOCTYIA OT
13.04.2023 Ne 6/1 k JluniensuorHomy goroBopy ot 04.07.2013 Ne 27)

6. DnekTpoHHas OudauoTeuHas cuctema «HanmonanpHbIi MBPOBOIA pecypc «PyKOHT»:
Komnexmun «ba3oBbrit MaccuB» u «Komoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (mo-
TOBOpP Ha OKa3aHUe yCIyT Mo mpenoctabieHuto qocryma ot 04.04.2023 Ne 2702/6m22)

7. 000 «Inekrponnoe m3nateascro FOPAWUT (https://urait.ru/) (oroBop Ha okazaHue
YCIIYT 10 MPEIO0CTaBICHUIO JJOCTYMa K oOpa3zoBarenbHoi matgopme OO0 «DnekTpoHHOE
U3aTeIbLCTBO FOPAMT» ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OnbIMoTeuHas cucrtema «Bepuaackuiiy (https://vernadsky-lib.ru) (moroop
Ha 0€3BO3ME3THOE MCTOJIb30BaHuE TTpon3BeaeHul ot 26.03.2020 Ne 14/20/25)
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9. baza nanubix HOb «HanuonanbHas anekrponHas oudaroteka» (https://rusneb.ru/) (mo-
roBop o noakioueHnr K HOb u npenocrasnenuu gocryna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamienre o COTpYTHUYECTBE 110 OKA3aHHUIO OMOINOTEUHO-UH(POPMAITMOHHBIX U CO-
HUOKYJIBTYPHBIX YCIIYT MOJB30BATENIIM YHUBEPCUTETA U3 YKCIIa HHBAIUIOB 110 3PEHUIO,
C1ab0BHUIAIINX, MHBATUIOB JIPYTUX KaTErOpU ¢ OTpaHUYCHHBIM JIOCTYIIOM K HH(POPMAIIHH,
JU1, UMEIOIIUX TPYAHOCTH ¢ yTeHueM 1utockomneuaTtHoro tekcra TOI'bYK «TamOoBckast
obyacTHas yHuBepcaibHas HaydHas Oubiamoreka um. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamienue o corpyaaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UndgopManiuoHHbIE CIPABOYHbIE CHCTEMBbI
1. CnipaBouHas npaBoBas cuctema Koncynbrantllotoc (1oroBop nocTaBKu 1 COPOBOXKIE-
Hus dk3eMIusipoB cucteM Koncynerantllimtoc ot 03.02.2023 Ne 11481 /13900/29C)

2. DnexTpoHHbIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT» (noroBop Ha yciyru
10 COMPOBOKACHMIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemMeHHBbIe NPO(ecCHOHATbHBIE 0a3bI TaHHBIX
1. ba3a maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTeIbHOM MPO-
rpammbl «Pocmeron» (oroBop ot 11.07.2022 Ne 530/2022)
2. baza nanueix Hay4noii anekrponHoii ondmmorekn eLIBRARY.RU — poccuiickuii nH-

dbopMaImOHHO-aHATMTUYECKH MTOPTaj B 00JIACTH HAYKH, TEXHOJIOTUH, MEAULIUHBI U 00pa-
3oBanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OtkpeIThle NaHHble DenepanbHON CIIyKObl TOCYAapCTBEHHOM CTaTUCTHKY -
https://rosstat.gov.ru/opendata

7.4.4. JInnieH3UOHHOE ¥ CBOOOJIHO PACNIPOCTPaHsieMOe IPOrpaMMHOe olecredeHne, B
TOM YHCJIe 0Te4eCTBEHHOr0 MPOM3BO/ICTBA

Ne | HaumenoBanue Pazpabotumk | Joctynnocts | Cebuika Ha Equ- | PekBu3uThl noa-
I1O (mpaBo- | (IUIIEH3UOH- | HBINA PEECTpP POC- | TBEPKIAIOIIETO
oOnanarens) |Hoe, cBOOOA- | CHICKUX Ipo- JIOKyMeHTa (TIpH

HO pacnpo- | rpamm ans OBM | Hannuun)
ctpansemoe) | u B/l (mpu Hanu-
YN
1 | MicrosoftWindo | MicrosoftCor | JIuuenszuon- | - JInnensus
ws, poration HOE ot 04.06.2015 Ne
OfficeProfessiona 65291651 cpoxk
I neiicTeus: Oec-
CPOYHO
2 | ArTUBHpYCHOE AO «Jlabo- |Jluuensuon- | https://reestr.digit | CyomurieH3unon-
POrpaMMHOE paropus HOE al.gov.ru/reestr/3 | Hblii 1OTOBOD C
obecrieueHne Kacnepcko- 66574/?sphrase_i | OO0 «Cod-
KasperskyEndpoi | ro» d=415165 TEKC» OT
ntSecurity s (Poccus) 06.07.2022 Ne
OousHeca 0/H, CpoK JeH-
CTBHS: C
22.11.2022 no
22.11.2023
3 | MoiiOduc Cran- [OOO «Ho- |JIunmensuon- | https://reestr.digit | Konrpakr ¢
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JTapTHBIH - BBIe 00JIa4- | HOE al.gov.ru/reestr/3 | OOO «Py6u-

OducHBIH MakeT | HbIE TEXHO- 01631/?sphrase_i | xkon»

it paboThI ¢ 10- | morum» (Poc- d=2698444 o1 24.04.2019 Ne

KYMEHTaMH cus) 03641000008190

M [IOYTOH 00012

(myoffice.ru) CPOK JICHCTBHSL:
OeccpouHO

ITporpammHas AO «AH- JIunensuon- | https://reestr.digit | JTuneH3noHHbII

cucrema i 00- | TUIIAruar» | Hoe al.gov.ru/reestr/3 | norosop ¢ AO

HapyxeHust Tek- | (Poccus) 03350/?sphrase_i | «AuTumiaruar»

CTOBBIX 3aMM- d=2698186 or 17.04.2023 Ne

CTBOBAaHUH B 6627, cpok aeu-

y4eOHBIX U Hay4- CTBHUSL: C

HBIX paboTax 17.04.2023 no

«AHTHIIIIarHAT 16.04.2024

BY3»

(https://docs.antip

lagiaus.ru)

AcrobatReader AdobeSyste | CBoGoaHO - -

- POCMOTP J0- ms pacmpocTpa-

kyMeHTOB PDF, HAEMOE

Djvu

FoxitReader FoxitCorpora | CBoOoaHO - -

- IPOCMOTP J0- tion pacrpocTpa-

kyMeHTOB PDF, HAEMOE

Djvu

7.4.5. Pecypchbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3nanwmii o nuppoBoii Tpanchopmaru https://cdto.wiki/
2. Pexwum goctyna:.garant.ru - cnpaBoyno-mpaBoBas cucrema «[CAPAHT»

3. Pexum pgoctyma: www.consultant.ru -
«Koncynpranr Ilmoc»

CIIpaBOYHO-IIpaBOBasA CHUCTEMaA

7.4.6. Hu¢poBble HHCTPYMEHTBI, IPUMeHsieMble B 00pa30BaTeJILHOM Ipolecce
LMS-nmardpopma Moodle

BuptyanbHas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

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

Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru

Cepsucol onpocos: Suaexc @opmer, MyQuiz

Cepsucol BuseocBs3u: SHnekc renemoct, Webinar.ru

CepBuc coBmecTHOM paOOThl Haj MpoekTaMu uid HeGonpux rpynn Trello
http://www.trello.com

NN E

7.4.7. lln¢ppoBblie TEXHOJIOTHH, IPUMEHsIeMble IPH H3YYeHHH JMCIHIITHHbI

| Ne [ Liucdpossie TexHono- | Bujsl yuebHO# paGoThI, | ®opmupyemsie | UJIK
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TUH BBITIOJTHSIEMBIC C TIPUMEHE- | KOMIICTCHIIMH

HUEM IU(POBOM TEXHOIIO-

U
Oo6naunbie TexHONO- | JIekumu VK-1 N-1lyxq —
TUH CamocTosiTenbpHas padboTa AHanu3upyeT

3a/avy, BhIJe-
s ee 0a30BbIE
COCTABJISIOIINC,
OCYIIECTBIISIET
JIEKOMITO3HI[UIO
3aJa4n
WI-2yx1 —
Haxonut n
KPUTHICCKH
aHAJIU3UPYET
UH(OPMALHIO,
HEOO0XO0UMYIO
JUTSL PEIICHUS
IMOCTaBJICHHON
3aJIauH.

bonpume nanubie

Jlexun VK-1
CamocrosTenbHas padoTa

NI-1yka —
AHanusupyer
3a/avy, Bblje-
75151 ee 6a30BbIe
COCTaBJISIONIHE,
OCYIIECTBIISIET
JIEKOMITO3HIINIO
3a/1auu
NI-2yx1 —
Haxonut n
KPUTHYECKH
aHATM3UPYET
UH(pOpMAaLHIO,
HEO0OXOAUMYIO
JUTSL pEIICHUS
MOCTABJIEHHON
3a/1auH.

8. MartepuajbHO-TeXHHYECKOEe o0ecnevyeHne T CIUIIUHBI

HaumenoBaHue crie-
[MUAIBHBIX * TOMeEILIe-
HUM U TTOMEIICHUM
JIUISI CAMOCTOSITEILHOM
paboThI

OcCHAaIIIEHHOCTDH CHEUAIBLHBIX TOMEIEHUN U
MTOMENICHUH JJIT CaMOCTOSITEIFHOM pabOTHI

[TepeueHp NULIEH3UOHHO-
ro IporpaMMHOro ooec-
nedeHus. PEeKBU3UTEI
HOJTBEP>KAAIOMIETO JI0-
KYMEHTa

VYyeOHast aymuTopus
JUTSL TIPOBEICHUS 3a-
HATUM JEKIIMOHHOTO
THIIA, 3aHITUH CEMU-
HapCKOr'o THUIIA,
TPYNIOBBIX U UHU-

Cron nabopaTopHbIi XUMHUECKUI (MHB. Ne
41013602322-41013602336) - 15 mt., MHKpO-
CKOTI OMOJIOrMYeCKHi MOHOKYISIpHBINH bruomen
2 (uHB. N2 41013401714 — 41013401728) -15
T, MUKpockon buonan (uHB. Ne
1101040379), MuUKpOCKOIT METUITMHCKUI bro-

baza nanubix uapopma-
IUOHHOM CHCTEMBI
«EnrHoe OKHO J0CTyma K
00pa3zoBaTeNbHBIM pe-
cypcam,
http://window.edu.ru (co-
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BH/lyaJIbHBIX KOH-
CyJIBTALIMM, TEKYIIEro
KOHTPOJISI K TPOMeE-
JKyTOYHOM arrecra-

1 (Yuxo3 «Pomay -
9/27)

men S (uuB. Ne 41013401744), pedpakromerp
NP® 454 B2M (unB. Ne 41013401711), pH
metp HI 2211 (uaB. Ne 1101040135), cymmis-
Heii mkad CM 50/250-500-1IC (unB. Ne
41013401713), npoektop NEC M 361 X
(uaB. Ne 41013401706), sKkpaH HACTEHHBII

Lumien Master Picture (uuB. Ne 41013401708).
Cuctemubiii komruiekT (MHB. Ne 41013401698):

nporeccop Intel Original LGA 1155 Bentwis-

rimamenue ot 11.04.13
Ne 37, cpok nevictBust 10
11.04.18)
«M3maTenscTBO JlaHb.
DJIEKTPOHHO-
OMOIMOTEUHAS CHUCTEMAY
http://e.lanbook.com (110-
rosop ot 25.02.2014 Ne
25-1/02, cpok nercTBUs

TOp, MaTEePUHCKAs IJIaTa; XUMUYECKUNA MIKad 10 25.02.2017).
qu1st mocyasl (MHB. Ne 41013602353); BCTpsixu-
Barenb Ab-204 (uuB. Ne 101040313), nocka
kiaccHas (uuaB. Ne 41013602279).

PabGouass mporpamMma auctUIIUHBI «MHUKpPOOHOJIOTHS» COCTaBIIEHAa B COOTBETCTBUHU C
tpeboBanusimu GI'OC BO no Hampasnenuto noarotosku 35.03.05 CanoBoactBo (ypoBeHb
OakanmaBpuata), YTBEP)KJCHHOTO TIPUKa30M MUHHUCTEpCTBA 00pa3oBaHUsI U  HAYKH
Poccuiickoit denepanuu Ne 737 ot 01.08.2017.

ABTOp: A01EHT Kadeapbl CaJoBOJCTBA, OMOTEXHOJIOTHI M CEJICKIIUU CEIIbCKOXO3SICTBEH-

HBIX KYJIBTYp, KaH/. C-X. HAyK e Turosa JI.B.,

Peniensent: noueHT kadeapsl OMONIOTHA U XUMUU Kysnenosa P.B..

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebosanusimu @IOC BO

ITporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOTEXHOJIOIHH, CEJEeKIHH U ce-
MEHOBO/ICTBA CEbCKOXO03SIICTBEHHBIX KYIbTYp (1IpoTokos Ne 7 ot 9 anpens 2019 1.).

IIporpamma paccMoTpeHa Ha 3acelaHuM yuyeOHO-MeToauueckoi komuccuu Ilnono-
oBolHoro uHcTUTyTa M. .B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 9 ot 22 an-
pens 2019 r.).

[Tporpamma yTBepxk/IeHa pemieHHeM Y 4eOHO-METOMYECKOTO COBETa YHUBEPCUTETA
(mporokon Ne§ ot 25 ampens 2019 r.).

IIpoepamma nepepabomana u oononnena ¢ coomsemcmeuu ¢ mpeoosanusimu @IOC
BO

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl OMOTEXHOJIOTHH, CEJIEKIUU U ce-
MEHOBOJICTBA CEIbCKOX03IHCTBEHHBIX KyJIbTYp (poTokoin Ne 6 ot 12 mapra 2020 1.).

[Iporpamma paccmoTpeHa Ha 3acefaHuu ydueOHO-meroauyeckod komuccuu Ilnomo-
oBoIHOro MHCTHTYyTa M. M.B. Muuypuna Muuypunckoro 'AY (nmporokon Ne 9 ot 20 anpe-
s 2020 r.).

[Iporpamma yTBepraeHa Ha 3aceJaHUM Yy4eOHO-METOAMYECKOro coBeTa MuuypuH-
ckoro I'AY (nmportokon Ne 8 ot 23 anpesnst 2020 1.).

IIpoepamma nepepabomana u donoanena 8 coomsememeuu ¢ mpedosanuimu OI'OC
BO.

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl OMOTEXHOJIOTHH, CEJIEKIUU U ce-
MEHOBO/ICTBA CEJIbCKOXO03SIMICTBEHHBIX KYIbTYp (IIpoTokoi Ne 8 ot 5 ampens 2021 r.).

[Iporpamma paccMoTpeHa Ha 3acelaHuM ydyeOHO-MeToauueckoi komuccuu Ilnomo-
OBOIIMHOTO MHCTUTYTa UM. M.B. Muuypuna Muuypurckoro I'AY (mporokon Ne 9 ot 19 an-
pens 2021 r.).
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[TporpamMma yTBepkIeHa Ha 3aceJaHUM Y4eOHO-METOIUYECKOro coBeTa MudypuH-
ckoro ['AY (nportokon Ne 8 ot 22 anpens 2021 1.).

IIpoepamma nepepabomana u donoanena 8 coomsemcmesuu ¢ mpedosanuimu @I'OC
BO.

[IporpamMma paccMoTpeHa Ha 3acedaHuM Kadeapbl caJoBOACTBA, OMOTEXHOJIOTUH U
CEJICKIIMHU CEIbCKOXO3SMCTBEHHBIX KyIbTYp (poTokos Ne 9 ot 18 ampenst 2022 r.).

[Iporpamma paccMoTpeHa Ha 3aceJaHHM  Y4eOHO-METOAWYECKOW  KOMHUCCHUU
[TnonooBomHoro nucturyra um. U.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 ot 18
ampeins 2022 1.).

[Iporpamma yTBep>KA€Ha HA 3aCEJaHUU YI€OHO-METOANYECKOro coBeTa MUYypHHCKO-
ro FAY (mporokosa Ne 8 ot 21 ampens 2022 1.).

IIpoecpamma nepepabomana u dononnena  coomeemcmeuu ¢ mpevosanuamu @IOC
BO.

IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJIOTUH U
CEJICKIIMHU CEIbCKOXO03SIMCTBEHHBIX KyIbTYp (mpoTokon Ne 11 ot 13 utons 2023 r.).

IIporpamma paccMoTpeHa Ha 3acelaHUK y4eOHO-METOIUYECKON KOMUCCUH UHCTUTYTA
(byHIaMEeHTAIBHBIX U MPUKIaIHBIX arpoduorexHonoruit um. U.B. Muuypuna MudypruHCcKoro
['AY (nporokon Ne 11 ot 19 urons 2023 ).

IIporpamma yTBeprkAeHa Ha 3acelaHUK y4eOHO-METOIMUECKOI0 COBETa YHUBEPCUTETA
(mporokon Ne 10 ot 22 utons 2023 r.).
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