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1. esun ocBOeHUSI TUCUUILTUHBI (MOYJIf)

[lenssMu OCBOEHUS MUCHMIUIMHBI (MOIYIS) MUKPOOHOIOTUH (OPMHUPOBAHKE y O0Y-
YAFOIIMXCS 3HAHWW TI0 OCHOBAM CHUCTEMATHKHU, OPTaHHU3AINK, CTPOCHUs, QYHKIUH, Gu3no-
JIOTHH ¥ OMOXMMHU MUKPOOHOU KIIETKH. V3yueHue 3aKOHOB )KU3HEICITEIBHOCTH MUKPOOP-
raHu3MoB, 0OOMEHa BEIIECTB, POCTa U PA3BUTUS M B HCIIOJI30BAHUU MOJTYYCHHBIX 3HAHUN
JUISL PEIICHUsS] TPAKTUYECKUX BOIPOCOB, CBSA3aHHBIX C CEILCKOXO3SHCTBEHHBIM IPOHM3BO/I-
CTBOM.

3agaun:

MukpoopranuzMbl HIMPOKO PACIPOCTPAHEHBI B MPUPOJE, X KUBAs Macca BO MHOTO
pa3 MPEeBBIIIAET MACCY BCEr0 PACTUTENBHOTO U )KUBOTHOTO Mupa. Ilpn ux ydactuum mpowmc-
XOJIUT KPYroBOPOT BEIIECTB B MPHUPOAE, OT UX JEATEIBHOCTH 3aBHCUT ILIOJAOPOJUE IOUB,
(dopMHpOBaHUE TOJNE3HBIX UCKOMAEMBIX HE(PTH, yriid. B cBs3u ¢ 3THM, B 331a4ll OCBOCHUS
JTUCIUTIMHBI BXOJUT:

1. U3y4uTh MOCTHIKEHUS MHUKPOOUOIOTUICCKON MTPOMBIIIICHHOCTH.
2. M3yuuTh MUKPOOHOIOTHYECKHE OCHOBBI IUIOAOPOIUS TIOYB.
3. Hayuutbcs npaBmiibHOMY 0OOCHOBAaHHUIO BOIIPOCOB TOYBEHHOI OMOJIOTHH, SKOJIOTUU

1 (PUTONATOTEHHON MUKPO(IIOPHI.

4. T'1y0OKO MOHUMATh PO MUKPOOHOJIOTHH B KOMILJICKCHOU pa3paboTKe Mep MoJTyde-

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

5. Tlo3HaTh CyHIHOCTH MPOLIECCOB, 0OECTICYMBAIOIINX HENPEPHIBHBIA KPYTOBOPOT Be-

IIECTB B MIPUPOJIE.

6. IlpuoOpectn 3HAHHS MO UCIOIB30BAHUIO MUKPOOHOTO CHHTE3a B HAPOJHOM XO35M-

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

[Tpu oCcBOCHHMH IUCIUIUIMHBI YIUTHIBAIOTCS TPYIAOBBIE (QYHKIIMU CIIETYyOIIEro mpodec-
CHOHAJILHOTO CTaHAapTa «ATrpoHOM» (YTBEpXAEH IMpukazoM MUHHCTEpCTBA Tpyda U
corranbHoi 3amuThl PO ot 20 centsiops 2021 1. Ne 644H).

2. MecTo AMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlaHHast AUCIHUILTAHA COTJIIACHO YYeOHOMY IIaHy IO JTaHHOMY HAIPaBIICHUIO TIOJIO-
TOBKU OTHOCHUTCS K Yactu, dopmupyemas ydaCTHMKaAMH OOpa30BaTENbHBIX OTHOIICHHIA,
anektuBHBIC qucnuael b1.B.J1B.01.01.

J1st ocBOEHUST TUCHUTIIMHBI O0YUYaAIOUTHIICS TOMKEH OBJIAIeTh OCHOBHBIMU TMOHSATHU-
aMu  quctuIuH: «O6mas ouonorus», «boranukny, «OO1IeH 1 HEOPTaHUYECKONH XUMHI,
«Oprannueckoil XuMum».

Kypc «MukpoOHoIoTHs» SBISETCS OCHOBOIOJIATAOIIAM IS U3yUEHUsS CIIEAYIO-
mwx auctuiinH: «[lutanue u ynodpeHue cagoBbix KyIbTypy», «O0IIee 3eMieenme.

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

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

O6o0mienHas TpynoBas (yHKIMS - OpraHM3alys MPOU3BOACTBA MPOAYKIUN pacTe-
HUEeBoJICcTBA (Koa — B)

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

TpynoBeie 1eHCTBUS:
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- cb6op mHpOpMaLUHU, HEOOXOAUMON sl pa3pabOTKU 3JIEMEHTOB CUCTEMBI 3eMIIe/Ie-
JMS ¥ TEXHOJIOTMH BO3/IETIBIBAHUS CEIbCKOXO03SIMCTBEHHBIX KYJIBTYD;

OcBoeHre AMCIUTUIMHBI HAITPaBIeHO HA (OPMHUPOBAHHE CIETYIOMNX KOMITETEHITAMN:

YK-1 — CriocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUI aHAIU3 U CUHTE3 HH(popMa-
LM, IPUMEHSITh CUCTEMHBIN IIOJXO/ JAJIs pEIIEHUs OCTABICHHBIX 33134

[TKO-2 — I'0TOB IPOBOJUTH CTATUCTHYECKYIO 00pabOTKY PE3yIbTaTOB IKCIIEPUMEH-
TOB, UX aHaJIU3, POPMYJIMPOBAHUE BHIBOJIOB U IIPEAJIOKEHHM

Kox u Hanme-
HOBaHUE YHU-
BEpCAIbHOM

KOMITETCHIIUHT

Kpurepruu onieHuBaHus pe3yabTaToB 00ydeHUs

YK-1.

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

Kol 1 HaUMeHO- | Hu3kui (momo- | Iloporosbrit ba3oBb1it IIponBuny-
BaHHE MHJIMKa- POTOBBII, TBIN
TOpa JOCTHXKE- | KOMIIETEHIUS

HUS YHUBEP- He chopMupo-
CaJIBHBIX KOM- BaHa)
MEeTEHIINN
Kareropus yHuBepcanbHbIX KOMIETEHIUN - CUCTEMHOE U KPUTUYECKOE MBIILICHUE

M-1yg1 — He mosxer ana- | Cinabo aHa- Xopomo ana- | OTiInuHO

AHanu3upyeT  [IM3UpOBaATh JU3HUPYET 3a- | JIU3UPYET 3a- aHAJIU3UPYET

3ajavy, BbIJIe-  [ajady, BblJe- Jady, BbIZie- | JAady, BBIAESAA | 3a7a4y, BbI-

1511 ee Oa3oBbIe |11 e O0a30BBIE | 1A ee 0a30- | ee Oa30BbIE neiss ee Oa-

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

OCYLIECTBIISIET  |HE OCYILECTB- JISIOIIHE, 1[Me, XOpoIIO | CTaBJISIIOIIUE,

NEKOMITO3MIIMIO [ISIeT AEKOMIIO- | ¢J1abo ocy- OCYIIECTBIISIET | OTJIMYHO

BaJadu BUIIMIO 3aJ1a49H IIECTBIAET JIEKOMIIO3H- OCYLIECTBIISI-

JIEKOMIIO3U- | IIHIO 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 aHAJIU- [@aHATU3HPYET
uHpopmanuo, HHHOPMAIHUIO, aHAIM3UPYET | 3UpYeT WH- UHGOpPMAIIHUIO,
HEOOXOMUMYI0 [HeoOXomumyro | uHpopMa- dbopmartuto, HEOOXO0IUMYIO
JUIS  PEUIeHUS [l pelIeHHs | U0, HeoO- | HEOOXOOUMYIO |1l  pelIeHUs
ITOCTaBJIEHHOMN [[TOCTAaBJIEHHOM | XOAMMYIO JUISl  pelIEHUs [MOCTaBJICHHON
3aJ]aum. BaJauu. JUISL pellieHUs] | TOCTaBICHHOW [ajauu.

MOCTaBJICH- 3aJ]a4H.

HOM 3a7auH.
NI-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- BapUaHTBl pe- | pUaHTBl  pe-
OIlEHHBAasI HX | U OLEHUTH HX |1a4¥, YTOOBI IIEHHs 3aJauy, | EeHUs 3aja-
JIOCTOMHCTBA U | JOCTOMHCTBA MU OICHUTH UX YEeTKO OIIEHU- | Y, OLICHUBAs
HEIOCTATKU. HEOOCTAaTKHU.  |MOCTOMHCTBA M | Basg MX JOCTO- | UX JOCTOHH-

HEJIOCTATKH. WHCTBA W He- | CTBA M HEJO-
JIOCTaTKH. CTaTKH.




N-4yk1—

I'pamotHO, 710-
TUYHO, apry-
MEHTUPOBAHO
dbopmupyet

COOCTBEHHBIE
CyXKACHUS U
ouenku. Ort-
nu4aeT (HaKThI

He MOXKET
IPaMOTHO, JIO-
THYHO,  apry-
MEHTUPOBAHO
chopMHUpOBATH
COOCTBEHHBIC
CYyXKICHUS W
OLICHKH. He
otnuyaeTr (ax-

IHemocTaTouHo
FPaMOTHO,
ITOTUYHO, ap-
TYMEHTHPOBa-
HO (hOpMHUpPYET
COOCTBEHHBIE
CY)KICHHS U
orteaku. Ciia-
00 OTIIMYAET

JlocraTouno

IPaMOTHO, JIO-
TMYHO, apry-
MEHTHUPOBAHO
dbopmupyet

COOCTBCHHBIC
CYKICHUS |
OlLICHKH.  XO-
polIo oTinYa-

OueHb rpa-
MOTHO, JIO-
CHUYHO, apry-
MEHTHUPOBAHO
(bopmupyet
COOCTBEHHBIE
CYXICHHS U
OIICHKH.
bricTpo oTiIH-

OT  MHEHHH, | TBl OT MHEHHUH, (PaKTHI OT er QaxTel OT HaeT (aKThl OT
HMHTEpIIpeTa- HHTEpIpeTa-  |[MHECHH, UH- MHEHMH, WH- MHEHMH, UH-
LM, OUECHOK W | UM, OLIEHOK U [TepIpEeTaluid, | TEPOpETAuuid, [TepIPETALMH,
T.J. B pacCyX- | T.lI. B pacCyX- OIICHOK M T.7l. | OIEHOK W T.A. OLICHOK H T.1.
JNEHUSX APYTUX | IEHUSX APYTHX [B pacCyxkje- B paccyxe- [B paccyxe-
Y4aCTHUKOB Y4aCTHUKOB HUSX IPYTUX HUSX  JAPYTUX HUSX JPYTUX
NESATEIBHOCTH | NEATEIbHOCTH |[yYaCTHUKOB YYaCTHUKOB Y4aCTHUKOB

MEeITEIbHOCTH | AEATENLHOCTH |[I€ITEILHOCTU
N-5yk1 — He Moxet | Cnabo ompe- | Xopo1io Ycenemso
Ompenenser W | ONPENeIuTh U | ISAeT U | OIIpeAeNsIeT U | ONpEeaeisieT u
OIICHUBACT IIO- | OLICHUTHh  IIO- | OI[CHUBACT OLICHUBAET I10- | OIICHUBACT
CIEICTBUS CIEICTBUS MOCJIEACTBUSA | CIEACTBUS IOCJIEICTBUS
BO3MOKHEIX BO3MOKHEIX BO3MOJXKHEIX | BO3MOXKHBIX BO3MOJKHBIX
pelieHui  3a- | pelieHuid  3a- | PeIICHU 3a- | pelIeHU  3a- | peleHuid 3a-
JIauH. JIauH. JTauu. JTauu. JIaum.

Tun 3ama4 npodeccnoHaIbHON JEATETbHOCTH: HayYHO-HCCIIE0BAT
paboTKa pe3yabTaTOB SKCIIEPUMEHTOB, UX aHAIN3, POPMYIUpPOBAHUE

enbckuii — CraTucTuyeckas o0-
BBIBOJIOB M MIPEJIOKECHHI

[TIKO-2.

I'otoB mpoBo-
JIUTH CTaTUCTH-
YEeCKyI0 00pa-
O0TKY pe3yib-
TaTOB 3KCIICPHU-
MEHTOB, UX
aHanus, Gopmy-
JTUPOBaHUE BbI-
BOJIOB U TIpe/I-
JIOKEHUU

NI-1nk2 —
[IpoBonurt cra-
TUCTUYECKYIO
00paboTKy pe-
3yJbTaTOB
IKCIIEPUMEH-
TOB, UX aHa-
nu3, popmy-
JMpOBaHUE
BBIBOJIOB 1
MPEIJIOKEHUN.

He pemaer
3aauu, B
MIPOBEICHUU
CTaTUCTHYE-
cKoif 00paboT-
KH pe3yJbTa-
TOB DKCIIEPHU-
MEHTOB, X
aHanm3, Gop-
MYJTHpPOBaHHE
BBIBOJIOB U
MPEIIOKEHU N

He Bcerna
perraer 3aaa-
4H, B IIPOBE-
JICHUH CTaTH-
CTHYECKOU
00paboTku
pe3ynabTaTOB
IKCIIEPUMEH-
TOB, MX aHa-
3, popmy-
JUPOBaHUE
BBIBOJIOB H
MpeaioxKe-

HUH.

JlocTaTtoyHO
4acTo pemaer
3a1a4n, B
[POBEICHUU
CTaTHCTHUYe-
CKOM 00paboT-
KU pe3ybTa-
TOB DKCTIEPHU-
MEHTOB, UX
aHanus, Ghop-
MyJIUPOBaHUE
BBIBOJIOB U
MPEI0KEHUN
MIPEIJIOKEHU .

Bcerna pe-
IaeT 3aja4H,
, BIIpoBee-
HUU CTaTH-
CTUYECKOMN
00paboTku
pE3yNnbTaTOB
SKCTIEPUMEH-
TOB, UX aHA-
3, popmy-
JUPOBaHUE
BBIBOJIOB U
peaioxKe-

HUH.

B pezynomame oceoenusi oucyuniunvl 06yuaromyuiics OONHCeH.:

3namo:

- OCHOBHBIE 3aKOHbBI €CTECTBEHHO Hay4YHOU AMCHMILIMHBI MUKpOOHOIOorHs B mpodeccuo-
HaJIbHOM EATEIBHOCTU
- OCHOBHbIE TEPMUHBI U TOHSTHUS MUKPOOUOJIOTHH;

- 3HaThb MOPQOJIOTHIO, GU3UOTIOTHIO, TEHETHKY, FKOJIOTHIO OCHOBHBIX T'PYIIIT MUKPO-

00B;

- 0COOCHHOCTH CHHTE3a U B3aWMHBIX NPEBPAIIECHUI YIIeBOJ0B, OEIKOB U )KHPOB B
MUKpPOOHBIX KjeTKax. CHHTE3 Ipyrux BemecTB: (epMEHTOB, BUTAMHUHOB, THOOEPEIIIMHOB,
TOKCHHOB, aHTHOMOTHKOB, aJIKAJIOUIOB.
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- TEXHOJIOTHIO Tpo1eccoB (OpOoKEeHUs, OKUCICHHS, Pa3JI0KEHNUs1) YCIOBUS MpPOTeKa-
HUS TIPOILIECCOB.
-TeXHUKY 0€301macHOCTH paboTHI B 1AOOPaTOPUU MUKPOOMOOTHH,
ymemb:
- OpraHM30BaTh M BECTH HAayYHO-MCCIENOBATEIbCKYIO U MPAKTUYECKYIO JEATEIbHOCTD B
1abopaTopur MUKPOOHOJIOTHH;
- OCBaMBaTh M MIPUMEHSATH B pab0TE METOANKH UCCIIET0BAaHUS MUKPOOPTaHU3MOB,;
- TPAaMOTHO KYJIbTUBHPOBATh MUKPOOBI B TaOOPATOPHBIX YCIOBHUSIX U OOBSICHATH OMO-
XUMHUYECKYIO HalpaBJIEHHOCTH MPOLIECCOB, OCYIIECTBISIEMBIX MUKPOOaMH:
- BECTU HAOJIO/ICHUS U IKCIIEPUMEHTAIbHbBIE UCCIEAOBAHUS B MOJIEBBIX U Ja00OPaTOPHBIX
YCIIOBHSX;
- pabortaTh ¢ AUTEpaTypoil U UHPOPMAIIMOHHBIMU CHCTEMaMU C LENbI0 MOJyYeHUs
uHpOpMaLnu;
- cobupaths nH(MOpPMaIIHIO0, HEOOXOAUMYIO Ui pa3pabOTKU SJIEMEHTOB CUCTEMBI 3eM-
JeNIeNnsl ¥ TEXHOJIOTUI BO3JICNIBIBAHUS CEIIbCKOXO03SHCTBEHHBIX KYIbTYD;
- cobuparb, 00pabaTbIBaTh, aHAIM3UPOBATh M MPEJCTABIATH MOJTYYCHHbIE IKCIIEPUMEH-
TaJIbHBIC JAHHBIC;
- IPUMEHHUTh TEOPETUUECKUE 3HAHUS HA MIPAKTUKE;
enadems'
- HaBbIKaMU paloTHI B JIa0OpaTOPUU MUKPOOHOIIOTHH,
- METOJJaMH HAayYHBIX MCCJIEIOBAaHUN B 00JaCTH CaI0OBOJICTBA COTIIACHO OCHOBHBIM METO-
JlaM MUKPOOHOJIOTHYECKUX UCCIIEIOBAHUIMA
- 0000ImIeHNEeM M CTAaTUCTHYECKUM aHAIM30M pe3yJbTaTOB IMOJIEBBIX M JIabopaTop-
HBIX HCCIeI0BaHuM, (OpPMYIHpPOBaTH BBIBOABI M PEKOMEHAALNN MPOU3BOJICTBY

3.1. Marpuua cooTrHeceHUsi TeM/pa3/iejioB y4eOHO! IMCHUIIMHBI (MO-
AyJasi) 1 (OpMHUPYEMbIX B HUX YHHMBEPCAJIbHBIX H NMPOodecCHOHAIBbHBIX
KOMIIeTEeH UM

Komnierenium
Obmee
Templ, pazensl IUCHUATUINHBL V-1 [IKO-p | KOMHYECTBO
KOMIIETEH-
807071
1.WcTtopus pa3BUTHS MHKPOOHOJOTHH KaK HAayKH, MPO- + + 9
0JIeMBI CTAHOBJICHUS
2. Cucrematuka u Mopdosorus MHKpoopraHuzMoB. Ctpoe-
HUE U pa3MHOXEeHHE O0aKTepHii, TeHETHKa MHUKPOOPTaHHU3MOB. + + 2
MuKpoopraHru3Mbl U OKpYy’Karolas cpesa.
3. Merabonu3M MHKPOOPTaHM3MOB. CHHTE3 BeIECTB + + 2
MHUKPOOHOM KJIETKOM
4. TlpeBpameHne MUKpOOpPraHM3MaMu COCIUHEHHUU yT- + + 2
nepoja.
5. IlpeBpanieHne MUKpOOPTraHU3MaMu COEAMHEHHIN a30Ta + + 2
6. IIpuHIMIBI MOYBeHHON MUKpoOuonoruu. Pos moy- 2
BEHHBIX MUKPOOPraHU3MOB B ITOJOPOIMH MTOYBEI. Bin- + +
STHUE PA3JIMYHBIX arporprueMoB Ha MUKPO(IOpY MOYBBHI
7. I[IpeBparieHrue MUKpOOPraHU3MaMH COSTMHEeHHH S, P, + + 2
Fe u np. aneMeHToB.
8. Mukpooprauu3msl 311 (UTHBIE, MUKPOOPTaHU3MbI + + 2
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‘ MOBEPXHOCTH JINCTHEB, CEMSIH U 30HbI KOPHS pacTEHUM

4. CTpyKTypa M cofiep:KaHue IUCHUILTHHBI (MOTYJIs1)

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET

aKaJa. 4daca.

3

3a4ETHBIC CJMHMUIILI,

4.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOH padoThI

108

Bun 3anaruit

KomnunuectBo akaza. yacos

ITo ounoit popme ITo 3aouHoOM
obOyuenus (3 ce- dopme oOyue-
MECTP) Hus (2 Kypce)
OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 108 108
KonTakTHas paboTa oOydaromuxcs ¢ mpernojaBaTesieM 56 20
AyIUTOpHBIE 3aHATHS, B T.4. 56 20
JIEKLIUA 14 6
nabopaTopHbBIe pabOTHI 42 14
CamocrosiTenbHas paboTa, B T.4. 25 79
npopaboTKa y4eOHOro Marepuasia Mo JAUCHUTIIMHE 12 48
(KOHCTIEKTOB  JIEKIMI, Yy4e€OHMKOB, MaTepHallOB
CETEBBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON pabOTHI - 20
MOJITOTOBKA K CcJIa4e MOJYJIS 13 11
KoHnTposb 27 9
Buj uToroBoro KOHTpOJIs 9K3aMeH
4.2. Jlekuun
Ne Paznen pucuunnunsl (Moayns), TeMsl Jiek- | OObeM B akaj. vacax | Popmupyemsbie
U U UX coJiepKaHue OYHas  [aoyHas KOMITETEHIINH
dopma  (bopma
o0yude- oOyueHus
HUS
1 | Ucropus pa3BuTHs MUKPOOMOJIOTUY KaK HAYKH, 2 1 YK-1; I[IKO-2
po06JIEMbl CTAHOBIICHHSI
2 | Cucremarnka u MOpP(OIOTHS MHUKPOOPTaHU3- 2 1 YK-1; I[IKO-2
MoB. CTpoeHue U pa3MHOXKEHHE OakTepuil, re-
HETHKAa MUKPOOPTaHU3MOB.
3 | MukpoopranusMsl 1 OKpy»Katomas cpeaa. B3a- 2 1 VYK-1; I[IKO-2
MMOOTHOIICHUSI MUKPOOPTAaHU3MOB MEXKIy CO-
001 M IPYTrUMH CYIIECTBAMHU.
4 | Merabomm3M Mmukpoopranu3MoB. CHHTE3 Be- 2 1 YK-1,; TIKO-2
IIECTB MHUKPOOHOH KieTkoi. MukpoOuosoru-
9yecKasi MPOMBIIUICHHOCTh
5 | [IpeBpamienue MHKpPOOpPraHM3MaMU COEJIMHE- 2 0,5 YK-1, TIKO-2
HUW yraepoja.
6 | [IpeBpamieHue MHKpPOOpPraHM3MaMU COEJIUHE- 1 0,5 YK-1; TIKO-2
HUU a30Ta.
7 [TpuHIUTIBEI TOYBEHHON MHUKpOOUOonIoruu. Poin 1 0,5 VYK-1; IIKO-2
MOYBEHHBIX MUKPOOPTaHW3MOB B IUIOJAOPOANU
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MouBbl. BrusiHue pa3auyHbBIX arpornpueMoB Ha
MHUKPO(DIOPY MMOUBHI.
8 | IlpeBpamienue MHKPOOpPraHM3MamMH COEIUHE- 1 - VYK-1; [IKO-2
Huii S, P, Fe u i1p. snemeHToB.
9 | Mukpoopranu3mMel 3MUPUTHBIE, MHKPOOpra- 1 0,5 YK-1; TIKO-2
HU3MBI TIOBEPXHOCTH JIUCTHEB, CEMSH U 30HBI
KOPHSI paCTEeHUI
Hroro 14 6
4.3. JIabopaTopHbie padoThI
Ne O6bem B akax, Jlaboparoproe ob6opymno- | Popmu-
pas- HaumeHoBaHue 3anaTus | 1acaX BAHUC pyembIe
KOMITE-
Aiena TEHIIUU
OYHasi BaoyHas
dbopma |popma
00y-  |0Oyue-
YeHUS] [HUS
1 MUKpOCKOIT U €ro mpume- 2 2 Muxkpockomnbsl: MBU-3, YK-1,
HEHME I pacCMaTpUBAHUSA [TIKO-2
MHUKPOOOB.
2 3HakOMCTBO C (opmamu 6 2 Muxkpockornsl, Tepmocrart, | YK-1;
MHUKpPOOOB. ciimptoBky, damku ller- | [IKO-2
pH, MUKpPOOHOJIOT. MEeTJH,
HaboOp pEaKkTHBOB IS
OKpAaIlIMBaHUS MHUKPOOp-
TaHU3MOB
2 Mertonabl CTEPUIIN3AIUH. 4 2 Tepmocrar, aBTOKIaB, | YK-1;
IloaroTroBka mocynsl U IHU- CymmmiabHBIN mKad, vam- | [IKO-2
TaTeJIbHBIX Cpea IS CTEepH- ku Iletpu, nunerku, xoi-
JI3alMH. OBl
3 Onpenenenne MHUKPOOHOTO 4 2 Mukpockomnbl, Beckl na- | YK-1;
yycna IOYBBI M BO3AYXa. 6oparopHble, TepmoctaT, | [IKO-2
Unentudukanuss  MHUKPO- aBTOKJIAB, CIIMPTOBKH,
00B. Brigenenne OaxTepuit gamku [lerpu, Mukpo-
B YHCTYIO KYJIBTYpY. Oouosior. meTaH, Habop
PEaKTHBOB Il OKpAaIIH-
BaHUSI MUKPOOPTaHHU3MOB,
MEpHBIC IWJINHAPHI, IH-
MIEeTKU
4 Oxkpacka MHKpPOOOB TIO 4 2 Muxkpockonsl, Tepmocrar, | YK-1;
I'pamy. IIpoBepka 4MCTOTHI cnuptoBkH, yvamku [ler- | [IKO-2
KYJIBTYPHI. pH, MEKpOOHOJIOT. TIETIH,
Habop pEaKTUBOB IS
OKpAaIllMBaHUS MHKpPOOpP-
TaHU3MOB
5 bpoxxenne u  OKHCICHHE 6 2 Muxkpockomnbl, Bechl Ja- | YK-1;
KJeTJatku (Oymarm). O6oparopable, Tepmocrtat, | [IKO-2




CIIUPTOBKHM, vamku Iler-
pH¥, MUKpPOOHOJIOT. METIIH,
HAabOp PpeakTUBOB U
OKpAaIlMBaHUs MMKpPOOpP-
TaHU3MOB, MEpHBIE LHU-
JIMHJIPBI, TUIETKU

Pa3noxeHre NeKTHHOBBIX
BEII[ECTB MUKPOOPraHu3Ma-
MHU.

Mukpockomnbl, Bechl Ja- | YK-1;
Ooparopuble, Tepmoctat, | [IKO-2
aBTOKJIAB, CIUPTOBKH,
yamku [lerpu, Muxpo-
Ouwosor. meTM, HaOOp
PEaKTUBOB Ui OKpAaIIH-
BaHUSl MUKPOOPTaHU3MOB,
MEpHBIC MWJIUHIPHI, IH-
HEeTKU

IToctanoBKa ONBITOB IIO
a30ToUKCcallii, aMMOHH-
¢dukanuu.

Muxkpockonsl, Becel Jsa- | YK-1;
Ooparopuble, TepmoctaT, | [IKO-2
aBTOKJIAB, CIIUPTOBKH,
qamku [letpu, Konowl,
MUKPOOHOJIOT. HIETIIH,
HAabOp peakTUBOB IS
OKpaIIMBaHUS MHUKPOOP-
TaHU3MOB, MEpHBIE IIU-
JMHJIPHI, TUTIETKH

I[TocTanoBka OMBITOB IIO
HUTpU(HUKAK, JICHUTPU-
bukanuu.

Mukpockomnbl, Beckl na- | YK-1;
Ooparopuble, Tepmocrtat, | [IKO-2
aBTOKJIaB, CIUPTOBKH,
gamku [lerpu, Mukpo-
OHOJIOr. TETNIH, KOJOBI,
HaboOp pEaKkTHBOB IS
OKpalllMBaHUsI MUKpPOOp-
TaHU3MOB, MEpHbBIE IIH-
JUHJPHI, TUIETKH

AHaiu3 ONBITOB MO aMMO-
Hupukanuu, HUTpuduka-
U ¥ JICHUTPUDUKAIIH.
AHau3 ONBITOB MO A30TO-
bukcanuu.

Muxkpockonsl, Bechl Jsa- | YK-1;
Ooparopuble, TepmocrtaT, | [IKO-2
aBTOKJIAB, CIIUPTOBKH,
qamku [letpu, MHKpO-
Owosor. meTiH, HaObOp
PEaKTUBOB Ui OKpAaIIH-
BaHUS MUKPOOPTaHU3MOB,
MEpHbIE HUIUHAPHI, KOJI-
OBI, MUTIETKH

Bcero
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4.4. IlpakTyecKue 3aHATHS He MPETYCMOTPEHbI

4.5. CamocTosiTesqibHAsA padoTa 00y4arOIIHUXCs

Paznen ouc-
HMUITIJIMHBI

=

Bux CP

OOneM B akaj. dac,




OuHas 3a04Has
dbopma dbopma
oOy4eHust | oOydeHHs
[TpopaboTka yueOHOTO marepuasia o 2 6
1 | AucuumianHe (KOHCHEKTOB JIEKLUH, y4eOHUKOB,
Pasen 1 MaTEepPHAJIOB CETEBBIX PECYPCOB)
2 | Bolnmonnenne KOHTPOILHON PabOTHI - 4
[TpopaboTtka y4eOHOT0 MaTtepuaia o 2 6
Pasnen 2 1 | qucummuHe (KOHCIEKTOB JIEKIUW, YYeOHUKOB,
MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BeimonHeHue KOHTPOJIbHOM PaboTHI - 4
3 | IlogroroBka Kk caade MOIYJIs 5 4
[TpopaboTtka y4eOHOro MaTtepuaia o 2 6
p 3 1 | gucuumnuHe (KOHCHEKTOB JIEKIUH, Y4eOHHKOB,
et MaTEPHAIIOB CETEBBIX PECYPCOB)
2 | BemmonHeHne KOHTPOJIBHOM PaboTHI - 2
[TpopaboTtka y4eOHOro MaTtepuaia o 2 6
P 4 1 | mucummuinHe (KOHCHEKTOB JICKIHH, YYeOHUKOB,
asae MaTEPUAJIOB CETEBBIX PECYPCOB)
2 | BemmonHeHne KOHTPOJIbHOM PabOTHI - 2
[TpopaboTtka y4eOHOro MaTtepuaia o 1 6
P 5 1 | mucummuinHe (KOHCIEKTOB JICKIHH, YYeOHUKOB,
asael MaTEPUAJIOB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOM PabOTHI - 2
[TpopaboTka y4eOHOro MaTepuana 1o 1 6
1 | mucummivHe (KOHCIEKTOB JIEKIMH, Y4eOHMKOB,
Paznen 6 MaTepHajoB CETEBBIX PECYPCOB)
2 | BoinosnHeHue KOHTPOJIbHOW paboThI - 2
3 | IMoxroroBka K caade MOIYJIs 4 2
[TpopaboTka y4eOHOTo MaTepuana 1o 1 6
1 | mucummivHe (KOHCIEKTOB JIEKIHH, Y4eOHHMKOB,
Paznmen 7 MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BemonHeHne KOHTPOJIBHOM PabOTHI - 2
3 | IoaroroBka K clraue MOIYJs 2 2
[TpopaboTka y4ueOHOT0 Martepuana 1o 1 6
1 | qucuumuuHe (KOHCMEKTOB JIEKIHHA, Y4eOHHKOB,
Paszpnen 8 MaTEpUAJIOB CETEBBIX PECYPCOB)
2 | BoimosnHeHue KOHTPOJIbHOW paboThI - 2
3 | IloaroroBka K craue MOy 2 3
Wroro: 25 79
[Tepeuens MeTOANYECKOTO OOECTIEUEHHUS IS CAMOCTOSITEbHOM paboThI 1O TUCIHU-
TJTUHE (MOTYJITIO):
1. Turtosa JI.B. Metonnueckue ykazaHusl IJisi CAMOCTOSATEIBHONW pabOTHI MO AMCIIU-

winHe «MuKpoOuonorus» A o0yJaromuxcs Mo HampasieHuto nmojarotoBku 35.03.05 Ca-
JIOBOJICTBO. — MuuaypuHCK, 2025.




4.6. BoInosiHeHNe KOHTPOJILHOM PadoThl 00y4al0IMMHCH 3204HOIM
dbopmbl

Baxnoit ¢opmoil camocTosTeNbHOI pabOThl 00ydYaromIerocs SIBISIETCS HalKMCaHUe
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOThI 10 TaHHON JUCIHILIHHE.

Lenu BbIMOTHEHUS paOOTHI:

— CUCTEMAaTHU3allMs, 3aKPEIICHUE U YIIyOJICHHE TEOPETUUYECKUX 3HAHUU U yMEHUH
MPUMCHATH UX IJIA pCHICHUA KOHKPCTHBIX IMMPAKTUYCCKUX 3aa4;

— pa3BUTHE HAaBBIKOB CAMOCTOSATEIbHONW HAy4yHOU pabOThl (IUTAHUPOBAHHUE U MPOBE-
JICHHE HCCIe0BaHus, paboTa C HAYYHOW M CIIPAaBOYHOM JHUTEPAaTypold, HOPMATUBHBIMU
[IPAaBOBBIMU aKTaMH, UHTEPHPETALHNs MOIYYEHHBIX PE3YNIbTaTOB, UX MPABHIBHOE H3JI0XKE-
HUE 1 0()OPMIICHHE).

PaGota gomkHa oTBeuaTh ClEAYIOIUM TPeOOBAHUSIM:

— CaMOCTOSITENIbHOCTb UCCIIEI0BAHUS;

— (hopmupoBaHuEe aBTOPCKOM IMO3MIIMHM 10 OCHOBHBIM TEOPETUUECKHM U TPOOIIEM-
HBIM BOIPOCaM;

— aHaJu3 HAYYHOU U y4eOHOM JIUTEepaTyphl IO TEME BOMPOCa,

— CBAI3b MIPEJMETA C aKTyaJIbHBIMU IPOOJIEMaMU COBPEMEHHOM HAYKU U IPAKTHUKHY;

— JIOTUYHOCTb U3JI0KEHHUS, ApTYMEHTUPOBAHHOCTH BHIBOJIOB U 00OOIICHHIA;

3amaHusi B KOHTPOJIbHOM paboTe HampaBieHbl Ha 3aKpPEIUIeHWE TEOPETHUECKUX 3Ha-
HUW OOy4arolierocsi U OBJIAJICHUS HAaBBIKAMH IO M3YYEHUIO OCHOBHBIX I'PYIIIT MHUKpPOOpra-
HU3MOB U OUOJIOTMYECKUX MPOIIECCOB C UX YYACTHEM.

KontponbHas pabota BKIIIOYaeT 5 TeOpeTHUECKUX Borpoca. Beibop BapuanTa omnpe-
nensercs nocineanei nupon 3a4eTHOW KHUKKH.

HepequL BOIIPOCOB MPCACTABJICH B MCTOJUYCCKUX YKa3aHUAX JId BBIITOJTHCHHA
KOHTPOJIbHOM paboTHl.

4.7. Conep:kaHue pa3aesioB IMCHUIIMHBI
1. Ucmopusa pazeumusi MUKpoOuoI02UU KAk HAYKU, NPooieMbl CIAHOBIeHUs.

Ucropust pa3BuTHS MUKPOOHOJIOTHH KaK HAYKH, MPOOJIeMbI CTaHOBJICHHS. OCHOBHBIE
3aKOHBI €CTECTBEHHO HAYYHOUN AUCHUIUIIMHBI MUKPOOHONIOTHS B cafioBoicTBEe. COBpeMEHHbBIE
METO/Ibl HAyYHBIX UCCJIEIOBaHMM (TTOJIEBBIE M JAa0OpaTOpHBIE) B OOJACTH CaTO0BOJICTBA.
Pabotsl A. JleBenryka. Ilepuon onucarensHoit Mukpo6uonoruu. Otkpeitus JI. Ilacrepa,
dbusnonornueckuii mepuos B Mukpoomosoruu. Padoter P. Koxa, . . Meunukona, B. H.
Bunorpanckoro, /. 1. UBanosckoro, B. JI. Omensuckoro, M. B. ®enoposa, E. H. Mumy-
CTHHA.

2. Cucmemamuka u mopghonocus Mukpoopeanusmos. Cmpoenue u pasmHodiceHue bakme-
puil, 2eHemuKa MUKpOOp2aHu3mos.

[TomoskeHWe MHKPOOPTaHW3MOB B CHCTEME JKHMBBIX CyIIecTB. Mopdosornieckas xa-
pPaKTEpPUCTUKA OCHOBHBIX TPYIIN MUKPOOPTaHU3MOB: OCOOCHHOCTH CTPOEHUS MHKPOOHOMN
KIeTKH, (opMa, pa3Mephl, TBUKCHHE, Pa3MHOKEHHUE, criopooOpazoBanue. HekierouHbie
dbopMbl ku3HH. V3MEHUYHMBOCTH MHKPOOpPraHU3MOB. HempepbiBHBIE KYIbTYpHl. 3HAYCHHE
METOJIa HETPEPHIBHOTO KYJbTUBHPOBAHHS JUISI M3y4eHHUS (U3NOJIOTHH MHUKPOOOB W IS
MPOMBINIIICHHOCTH.

I'enernka MuKpoOOB. [IpakTHUecKOe 3HAUeHNE N3MEHIMBOCTH MUKPOOPTaHU3MOB.
3aBUCHMOCTh OTIENBHBIX TPYII MHUKPOOOB OT BOAHOTO PEXHMMA, TEMIEPATypbl, KHCIOT-
HOCTH, SIZIOBUTHIX BEIIECTB, paJnaliy, AaBjicHus. OTHOIIIEHHE MUKPOOPTaHU3MOB K KHCIIO-
pony. [IpenynpexxaeHue pa3BUTHS MUKPOOOB C TIOMOIIBIO (PU3MUYECKUX M XUMUYECKUX (aK-
TOpOB (TacTepu3anus, CTeprin3amnus, cHkeHrne pH u T.1.). AHTUMHKPOOHBIC BEIIECTBa,
CHenuUIHOCTh M MEXaHU3M JICHCTBHUS.
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HeﬁTpaHBHLIe, CUMOMOTHYECKHE U aHTAarOHUCTUYECKHE B3aMMOOTHOIIIECHHUS MHKpPO-
OpPraHU3MOB MEXIY COOOM U IpyrMMH cyliecTBaMU. MUKpOOPraHU3Mbl 30Hbl KOPHS, MUKO-
pHu3a pacTEeHUM.

3. Memaboauzm muxpoopeanuzmos. Cunmes geujecmse MUKpOOHOU K1emKou

®depmeHTh. XapakTepucTHKa (EpPMEHTOB KaK OMOJIOTMYECKUX KaTaluu3atopoB. Pob
(GepMEHTOB B KHU3HEIEATCILHOCTH MUKPOOHOH KJIeTKH. XUMUYECKas MPUPOJa, CYITHOCTh
NecTBUs U Kiaccudukanus GepMEeHTOB. DK30- H SHIOPESPMEHTEHI.

[Tutanue u apixanue MHKpoOOB. llocTyruieHHMe NMHUTATENBHBIX BEIIECTB B KIETKY.

®DakTOpPHI, ONPEACIIAIONINE OCOOEHHOCTH MUTAHUS (aHA00IM3Ma) U AbIXaHUsI (KaTaborM3Ma)
MHUKpOoOOB. VicTouHMKH yriepona, a3ota, ocdopa u APYrux JIEMEHTOB Ui Pa3HBIX TPYIIT
MHUKPOOPTIaHU3MOB. XapaKTEPUCTHKA aBTOTPO(HOTO0 W TreTepoTPOGHOr0 THIIOB MUTAHHSL.
XeMocuHTEe3. Y CBOCHHUE 30JIbHBIX JIEMEHTOB, IOMIOJHUTEIbHBIE (PaKTOPHI pOCTa.
Tunbl apIxaHusi MUKpoOOB. Dusnosiornyeckoe 3HaveHWe jabixaHus. LleHTpanmbHas posib
AT® u criocoObI ee obpazoBanus (cydcrparHoe pochopunupoBanne, OKUCIHTEIHLHOE Poc-
dbopuipoBaHuEe B IIENMU IIEPEHOCA AJICKTPOHOB, (hoTodochopunupoBaHue). XUMHU3M U
DHEPTeTHKa Pa3IMYHBIX TUIIOB JbIXaHUsA. PacxomoBanue sHepruu. BrlieneHne TemioBoil u
CBETOBOW SHEPTHHU MUKPOOPTaHU3MAMH.

OcoOeHHOCTH CHHTE3a U B3aWMHBIX IPEBPAICHUN YIJIEBOJOB, OEJIKOB U JKUPOB B
MUKPOOHBIX KileTKaX. CHHTE3 JPyruX BEHIECTB: ()EPMEHTOB, BATAMUHOB, TMO0EPEIUINHOB,
TOKCHHOB, QHTHOWOTHKOB, JKAJOWAOB. 3HAYCHHE TJIHMKOJHM3a M LHKIA TPUKAPOOHOBBIX
KHCJIOT B KOHCTPYKTUBHOM MeTabou3Me. MUKpPOOHOIIOTHSI KOPMOB.

Muxkpobuonorndeckas NPOMBIIIIICHHOCTb. MUKPOOPTaHU3MbBI KaK WMCTOYHHUKH JIe-
HIEBOTO KopMa (OEIKOBO-BUTAMHHHBIX KOHIIEHTPATOB) M JIPYTMX TMPAKTHUYECKH BaXKHBIX
MPOJYKTOB 3HAUYCHUE CEJEKIIMY M TeHHOW MH)KEHEPHH MPOMBIIUIEHHBIX MHUKPOOPTaHH3MOB
JUISL HAPOJIHOT'O XO3SHCTBA.

4. [IpespaweHue MUKPOOP2AHUSMAMU COCOUHEHU Yelepood.

3HaueHue IPOLECCOB MPEBPAIIECHUN YIIIEpOA0COAepKAIIUX BEIIECTB B KPYTOBOPOTE
yraepoja B MPUPOJE U POIb MUKPOOOB B (PUTOT€HHOM pacmajie OpraHM4ecKoro BeliecTBa.

MonoYHOKHCTIOE, MACISTHOKUCIIOE, CTUPTOBOE U JIPYTUE TUITHI OpOXKeHHI. XapaKTe-
PHUCTHKA BO30YAUTENEH, XUMU3M MPOIECCOB OPOKEHHS, TPAKTUIECKOE UCTIOTb30BaHUE.

Hemnonnoe oxucneHue yriieBoJ0B U APYTHMX OPraHUYECKUX COCAMHEHUI MHUKPOOpra-
HU3MaMu. 3HauY€HUE 3TOro MpoLecca B IPUPOJIE U CEIbCKOM XO35HCTBE.

AspoOHBI U aHa’pOOHBINM pacmaj 0e3a30THUCTBIX OPTraHUYECKUX BEIIECTB PACTH-
TEJIBHOTO TPOUCXOKJCHUA: KJIETYATKH, TE€MULEUIION03bl, NMEKTUHOBBIX BEIECTB, XUpA,
JUTHUHA.

5. Ilpespawenue Mukpoopeanusmamu coeOuHeHull a3oma.

Posib MUKpOOpPraHu3MOB B KpyroBopoTe a3oTa. MuHepanu3aus (aMMOHU(DUKALIHS)
a30TOCO/IEpPKAIUX OPraHUYECKUX COeIMHEHUH (OeNKOB, HYKJIEHMHOBBIX KHUCIOT, MOYEBHHBI,
XUTHHA, IIMaHamMuaa Kanbius). Bo3Oyaurenn. Xumusm mporecca. YCIOBUS HAKOIUICHUS
ammuaka B rouse. [loraTne 06 nMMoOmm3anuu azora. 3HaueHue cootHomenus C:N B op-
raHWYEeCKOM BEIIECTBE B MpOIlecce MUHEpATU3aMK U MoOMIn3anuu a3ota. [Ipomeccrsl am-
MOHHM(HUKAIUH MIPU XpPaHEHUH IIJI0J0B U OBoIIel. [IpuunHbBI MOpUYn CceabCKOX03HCTBEHHOM
IPOAYKIIMH U BO3MOKHOCTH €€ IPELYIPEXKACHHUS.

ABTOTpOGHBIE 0aKTepuu, BHI3BIBAIOIINE MpoliecCc HUTpUUKALUU. 3HaUeHue padboT
C. H. Bunorpanckoro. [TonoxurensHas ¥ OTpUIaTeNbHAs POJIb HUTPU(UKATOPOB B TOUBE.
Henutpudukarnus. XapakTepucTHKa BO3OyAUTENCH, 3HAaUCHHE MPoIiecca ACHUTPUPUKAIIH.
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dukcanys MOJEKYISIPHOTO a30Ta MUKPOOPraHU3MaMu. A30TO()UKCHUPYIOIINE MHK-
pPOOpraHu3Mbl, CBOOOIHO >XUByIIHME B moyBe. CumOnornueckas azorodukcanus. bakrepu-
QJIbHBIE yI00pEHUsI.

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

Merozsl onpeneneHus UX cocTaBa U AKTUBHOCTH, OHATHUSA. I [pMHIIMIIBI U KOHLIETI-
1[Us1 TOYBEHHOW MUKPOOUOJIOTUH U HKOJIOTHH. POJIb MOYBEHHBIX MUKPOOPTraHU3MOB B ILIO-
JIOPOJMH TIOYBBI.

N3meHeHus MUKpOQIIOphl MOYBBI IIPU BHECEHUM HAaBO3a M MUHEPAIbHBIX yH00pe-
HU. Posib MEKpOOPraHM3MOB NIPU MOTYYEHUE OPraHMUECKUX yI00pEeHHUIA;

Bausinue 00paGoTKM 1MOYBBI U MUHEPAIbHBIX YIOOpPEHUH Ha JEATEIbHOCTh MUKPO-

OpraHU3MOB.
CuHTeTHYeCKHEe XUMHUYECKUE COSIMHEHUS U X JeTOKCUKalus. BiusHue repOuuios u me-
CTUIIM/IOB HA >KM3HEAEATEIbHOCTh IOYBEHHBIX MUKPOOPraHu3mMoB. CKOpPOCTh pa3pylleHus
9THX BEIIECTB MUKPOOPraHHW3MaMH. XapakTep MUKPOOMOJIOIMUYECKHX IMPOLECCOB IpU pa3-
HBIX CII0C00ax 00pabOTKH MOYBEI

7. [lpespawenue muxkpoopeanusmamu coeounenuti S, P, Fe u op. anemenmos.

Ponb Mukpoopranu3smMoB B IpeBpalieHuu cepsl, hocdopa, jxene3a u APYrux dJeMeH-
ToB. OOpa3oBaHuEe CEPOBOJOPOAA U3 CEPOCOCPKAIIMX OPTaHUYECKUX U MHUHEPATBHBIX CO-
eauHeHui (cynbdaroB). XapakTepucTUKa cepoOaKTepHil U THOHOBBIX OakTepuil. 3HaueHHe
cynb(podUKaUHU B MIOJOPOAUH TTOYBBI.

Munepanu3zamusi hochopocogepx aiux OpraHMueCKUX COCIUHEHUN U IepeBo He-
pacTBOpUMBIX (ocaToB B paCTBOPUMBIE.
OxkucneHne U BOCCTAHOBJICHHE COEIMHEHUH jKelle3a MUKPOOpPraHu3MaMu. XapaKTepUCTHKa
Kene300aKTepuil. YuacTue MUKPOOPTaHM3MOB B 00pa30BaHUU TOJIE3HBIX UCKOTIAEMBIX: Me-
CTOPOKIEHHH cephl, Topha, KaMeHHOTO yriis. Pojas MUKPOOOB B JOOBIYE TIONE3HBIX UCKOMA-
EMBIX.

8. Mukpoopaanusmel snugummnbsle, MUKPOOP2AHUIMbL NOBEPXHOCU IUCTNbEB, CEMSAH U 30HbI
KOPH3sL pacmeHuti

OnudurtHas mukpodiiopa u ee cocrtas. M3MeHeHus B snMpUTHON MUKpodiope npu
pa3HBIX YCIOBMSIX XpaHEHHS IUIONOB M oBollel. lcnonp3oBaHue BUIOBOrO cocTaBa M-
(buTHON MUKPOQIIOPHI IPHU OLIEHKE MPUTOAHOCTH PACTEHUS ISl XpaHEHUS U IepepaboTKU.

5. O6pa3oBarTe/ibHbIE TEXHOJIOTUU

Bua yueOHo# padoThl OoOpa3oBaTe/ibHbIE TEXHOJIOTUH
Jlexuun DIIeKTPOHHBIE MaTePHUAJIbI, HCTIOIB30BaHUE MYJIbTUMETUNHBIX
CPEJICTB, pa3/IaTOYHbIA MaTepuai
JlaGopaTopHbie pabOThI OOcyxIeHne U aHaJu3 OMBITOB, W MPEIIOKEHHBIX BOITPOCOB
WX ayJIUTOPHBIX 3aHATUSAX, UHIUBUIYATbHbBIE TOKIA/IbI, TE-
CTUPOBaHHUE
CamocTosTeapHbIe Pa0OTHI 3ammra U npe3eHTalus pe3yabTaToB CaMOCTOSITEILHOTO UC-

CJICAOBAHHA Ha 3aHATHUAX

6. @OoH/1 OLIEHOYHBIX CPEACTB AUCIUILIMHBI (MOIYJIs1)
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6.1. ITacnopT poHIa OLIEHOYHBIX CPEICTB MO JUCHUIIHHE

Ne Konx koHTpo- OneHo4yHoe CpeacTBO
KoHnTponupyemble pazziensl (TEMBbI) .
n/m * TUpyeMon HAaMMEHOBaHHE KOJI-
JUCIUTLIAHBI
KOMIETCHIINH BO
1 Hcropus paszButuss mukpoOuonoruu | YK-1; [IKO-2 | Tect 20
KaK HayKu, IpoOJIeMbl CTAHOBIICHUS Bonpocel 5k3amena | 6
Pedepar 3
2 Cucrematrika u mopdonorus mukpoop- | YK-1: [TKO-2 | Tect 50
ranu3moB. CTpoeHue U pPa3MHOKCHHE Bonpocel sk3amena | 24
OakTepuii, TCHETHKAa MHKpPOOPTaHHU3MOB. Pedepar 3
Mukpoopranu3Mbl ¥ OKpy’KaroIas
cpena.
3 Merabonusm mukpoopraammoB. | YK-1: [TIKO-2 | Tecr 50
Cunres BCUICCTB MI/IKpO6HOI>'I KJIETKOM BOHpOCBI 3K3aMeHa 10
Pedepar 3
4 [Ipespammenne  Mukpoopranusmamu | YK-1; IIKO-2 | Tect 30
COEMHEHUH yriaepoaa. Bormpocsl sx3amena | 7
Pedepar 3
5 [TpeBpamenne  muxpoopranmmamu | YK-1; [IKO-2 [Tect 20
COeIMHEHUH a30Ta. Bompocel sk3amena | 5
Pedepar 3
6 [Tpunnuner nouBeHHor wmukpoowo- | YK-1; [IKO-2 [Tecr 5
jorun. Posib MOYBEHHBIX MHKpPOOpTa- Bonpocel sk3ameHa | 3
HU3MOB B IUIOJOPOJUH MOYBBI. Bms- Pedepar 3
HUE PAa3IUYHBIX arpomnpHeMoB Ha
MHUKPO(IOPY MOUBBI.
7 [MpeBpamenne  mukpoopranmmamu | YK-1; [IKO-2 [Tect 20
coeaunenuit S, P, Fe u np. snemen- Bonpocsl sk3ameHa |4
TOB. Pedepar 3
8 Muxkpoopranusmsl snudurHele, Muk- | YK-1; [IKO-2 | Tect 5
POOpPTraHU3MBI TOBEPXHOCTH JIHCTHEB, Bompoce! sk3amena | 1
CeMsIH U 30HbI KOPHsI pacTeHHH Pedepar 3

~ow

7.
8.

9.

6.2. [lepeyeHb BOMPOCOB AJIsl IK3aMeHa

dusnonornyeckuii mepuos B pazsutuu Mukpooduosoruu (YK-1; TIKO-2)
OCHOBHBIE 3aKOHBI €CTECTBEHHO HAYYHOMN JUCIUTUIMHBI MUKPOOHOJIOTHS B CaI0OBOJICTBE.
OcHoBHBIE TIepHOIbI B pa3Butin Mukpoduonoruu. (YK-1; [TKO-2)
3nauenue padot JI. [Tactepa u P. Koxa. (YK-1; I[IKO-2)
3nauenne pabor M.M. MeunukoBa, C.H. Bunorpanckoro, B.JI. Omensuckoro, JI.C.
[lenkoBckoro u ap. (YK-1; [TKO-2)
Bkiiag pycckux ydeHbIX B pa3BUTHE MHKpoOHosiorind. COBpeMEHHbIE METO/Ibl HAyIHBIX
uccienoBaHuii (mojeBbie W JaboparopHbie) B obnactu cagoBoactea. (YK-1; ITKO-

2)

Mopdodonoruueckuii neproa B pazsutuu Mukpoouosoruu. (YK-1; TIKO-2)
[TuTaTenbHBIC CPelbl H UX KJIacCH(DHUKAIIHSL.
Homenknarypa wmukpoopranusmoB. [loHstue Buaa, mramma, packl, kiona. (YK-1;

[TKO-2)

Xapaxtepucruka otaena Gracilicutes.

(VK-1; [IKO-2)

(VK-1; [IKO-2)

10. Xapaxkrepuctrka otaena Tenericutes. (OITK-2)
11. Xapaxkrepuctuka otnena Mendosicutes. (YK-1; TTKO-2)
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12.

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

19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.

34.

35.
36.
37.
38.

39.
40.

41.

42.
43.
44,
45.
46.
47.

48.
49.
50.

Cucremaruka MUKpoopranu3moB. [IpusHaky, jexaiiue B ocHoBe cucrematuku. (YK-1;
[TKO-2)

Xapaxtepucruka otaena Firmicutes. (YK-1; IIKO-2)

Ousnueckue meto sl crepuusaiun (YK-1; [TKO-2)

[IpuroroBneHune GUKCUpOBaHHBIX U kUBBIX nipenaparoB. (YK-1; [TKO-2)

Meronsl crepunmzanuu (YK-1; [TIKO-2)

Xumnueckuit meron crepuwiusanun. (YK-1; TIKO-2)

HacnencrBennbie (GakTopbl MHKpOOpranusmoB. M3menuuBocth mpokapuor. (YK-1;
[TIKO-2)

Pasmuoskenue npokapuot. Pasel pocta Mukpoopranusmos. (YK-1; ITKO-2)

CrpykrypHas opranusanus kierku npokapuor. (YK-1; [TIKO-2)

OmnpezencHre U XapaKTePUCTHKA TUITOB abixaHus MUKPoOoB. (YK-1; [TIKO-2)

Hcnonp3oBanue sHepruu Abixanus MUKpoOHoit kinetkoit. (YK-1; [TKO-2)

HemosHoe OKHCJIEHHE YIJICBOAOB, MpakTHYecKoe Hcmoib3oBanue mporecca. (YK-1;
[TIKO-2)

MexaHu3M MOCTYIUICHUS MUTATENILHBIX BEIECTB B MUKPOOHYI0 KieTKy. (YK-1; [TKO-2)

Anpobnas daza gpixanus. (YK-1; I[TIKO-2)

Muxkpodiiopa Bo3ayxa, Bojsl, moussl. (YK-1; TTKO-2)

MornouHokucioe Opoxenue (Bo30yaurenu, XumMu3M, ucronb3oBanue). (YK-1; [TKO-2)

[Mousitrie 6uotexHonoruu. Jloctmwkenuss MUKpoOHO# mpombiiuieHHoctd. (YK-1; TIKO-
2)

Brnusinue ceera Ha mukpoopranusmel. (YK-1; TIKO-2)

Pazioxenue xxupa 1 KUponogo0HbIX BeriecTB Mukpoopranuzmamu. (YK-1; [TIKO-2)

Yuactiue MUKpOOpranu3MoB B Kpyroopote azota. (YK-1; ITKO-2)

Knaccudukaruu dpepmentos. Mexanuswm aeiictus. (YK-1; TTIKO-2)

[Tonstie MetaboIM3Ma MUKpPOOpraHiu3MoB. [IpuHIue! peryasiuun Meradonusma. (YK-
1; TIKO-2)

XUMHUECKUH cOCTaB MHUKPOOHOM KJIETKH W MUIIEBbIE MOTPEOHOCTH MUKPOOPTaHU3MOB.
(YK-1; TIKO-2)

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

Pa3znoxxeHre MUKpOOpraHu3MaMu MEKTHHOBBIX BetecTB ¥ jurauHa. (YK-1; [TKO-2)

Mukpoobuonornyeckue npespamieHus coequaernii cepsl. (YK-1; TIKO-2)

[IponmoHoBoKuUCIOE OpoXxkeHue (Bo30ymuTenu, XumMusm, ucnonb3oBanue). (YK-1; TIKO-
2)

®depmentsl u ux oodume cpoiictea (YK-1; TTIKO-2)

CroiupToBoe OposkeHue (BO30ymuTeNH, XUMHU3M M mpakThdeckoe 3Hauenue). (YK-1;
[TKO-2)

BriusiHue MONEKYISPHOTO KHCIOpOJa Ha KHU3HEACATEIbHOCTh MUKpoopranu3moB. (YK-
1; TIKO-2)

Hurpudukamus (Bo30yaurenu, xumu3sm, 3HaueHue). (YK-1; [TKO-2)

DOTOCHHTE3 U XEMOCHHTE3, KaK CIIOCOObI muTaHust Mukpoopranu3MoB. (YK-1; [TKO-2)

Crpoenue dpepmentos. (YK-1; [TKO-2)

XapaxkTepuctuka TunoB aeixanus. (YK-1; [TKO-2)

BriusHue BnaxxHocTH Ha pazBuTHe MUKpoopranu3moB. (YK-1; [TKO-2)

ITonstne MeTabonu3Mma, aHabomu3Ma, KaTabonu3ma. B3auMoOCBSI3b OHOXHMHYECKHX
nportieccos. (YK-1; I[TKO-2)

Hcnonp30oBanue SHEPrun AbixaHuss MUKpoOHO#t kietkoit. (YK-1; [TKO-2)

BrnusiHue TemnepaTypbl Ha KU3HEASSITENbHOCTh MUKpooprann3mMoB. (YK-1; ITKO-2)

Hcnonb30BaHNEe MUKPOOPTAaHMU3MOB B HAPOJHOM XO03siCcTBE. MUKpPOOHAsT TPOMBITILICH-
HocTh. (VK-1; TIKO-2)
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o1.

52.

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

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

2

6.3. llIkaja ouleHOYHBIX CPEACTB

Paznoxxenne 06€3a30TUCTBIX COEAMHEHUI MHUKpPOOpPTaHW3MaMH (KJIETYATKH, JUTHUHA,
Xumudeckue GakTopbl U peakiius MUKpOOpranu3MoB Ha ux Bozjeiictaue. (YK-1; [TKO-

MonouHokucioe Opoxenue (Bo30yauTenu, XuMusmM, ucnoibszoBanue (YK-1; TIKO-2)
MacnsHokucaoe OpoxeHne (Bo30yauTesn, XuMusM, ucronb3oBanue (YK-1; ITIKO-2)
buonoruyeckue B3anMOOTHOILIEHHSI MUKPOOOB 1 Jpyrux opranu3moB. (YK-1; [TKO-2)
PaszoxeHune kupa 1 sKAponogo0HbIX BerecTB Mukpoopranusmami. (YK-1; TIKO-2)
Musnepanu3zaius 0enkoB U amuHokucaor. (YK-1; ITKO-2)
CriocoObI muTaHus XHUBBIX cymiecTB. [Iutanue mukpoopranusmos. (YK-1; ITKO-2)
OnudurHas mukpodaopa pacrenuii. (YK-1; [TIKO-2)
BakrepuanabHOE OKHCIIEHUE STHIIOBOIO CIMpTa B yKCycHyIo kucioty. (YK-1; ITIKO-2)

O1enka 3HaHHM,
YMEHUH, HaBbI-
KOB

Kputepuu onieHnBanus

OueHouHbIe Cpeli-
CTBa
(xou1. 6GayToB)

IIponBUHYTHII
(75 -100 GamioB)

«OTJIMYHO

- Iy0OKOE ¥ CHCTEMAaTHYeCKOe 3HaHUE BCETO TPO-
rpaMMHOI0 MaTepuasa u HOBaIUi JEKIIMOHHOTO
Kypca 1o CpPaBHEHHIO C yueOHO IUTepaTypoit;

- OTYETJIMBOE U CBOOOJHOE BJIaJICHUE KOHIICTITYalb-
HO-TIOHATHIHBIM aIlllapaToM, HAYYHBIM SI3bIKOM U
TEPMUHOJIOTHEH B 00J1aCTH MUKPOOHOJIOTHH,

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

- YMEHUE BBINOJHATH TPEAYCMOTPEHHBIE IPOTPaM-
MOM 3aJIaHMuS;

- JIOTHYECKH KOPPEKTHOE U YOEeIUTETHbHOE U3JI0XKe-
HHUE OTBETA.

TecroBble 3a7aHus
(36-40 6am10B)
Pedepar (8-10
0aJlIOB)
DK3aMEHAIIMOHHbBIE
Borpockl (31-50
OaJIoB)

bazossiit (50 -74

- 3HaHH€ Y3JI0BbIX MPOOJIEM MUKPOOHOIOTHH U OC-

TectoBbIe 3a1aHU

6amia) — HOBHOTO COZIEP>KaHMsI JIEKLIMOHHOIO Kypca; (24-35)
«XOPOIIOY - YMEHHE T0JIb30BATHCS KOHIENTYaJIbHO- Pedepar (5- 9 6an-

MOHATUIHBIM aIlllapaToM B MPOIIECCEe aHaINU3a OC- JIOB)
HOBHBIX MPOOJIEM MPOTPaMMBbl; DK3aMeHaIMOH-
- 3HaHUE BAXKHEHIIUX pabOT U3 CIIMCKA PEKOMEHJ0- | Hble BOMpock (21-
BaHHOI JIUTEpaTyphI; 30)
- YMEHHUE BBIOJIHATH NPEeyCMOTPEHHbIE ITPOrpam-
MO 3a/TaHMSI,
- B LIEJIOM JIOTHYECKU KOPPEKTHOE, HO HE BCera
TOYHOE ¥ apTyMEHTHPOBAHHOE M3JI0’KEHHE OTBETA.

[ToporoBsrii - (hparmeHTapHbBIE, TOBEPXHOCTHBIE 3HAHUS BaXK- TecroBble 3a1aHus

(35 - 49 6ammoB)

«yHOOBJICTBOPHU-
TCIIBHO»

HEWIINX pa3/esioB IPOrpaMMBbl U COAECPIKAHUS JIEK-
IMMOHHOI'O KypcCa MHKpOGI/IOJ‘IOFI/II/I;

- 3aTPYAHCHUA C UCIIO0JIb30BaAHNEM HAYyYHO-
HOHSITHUIHOTO arrapara 1 TCpMUHOJIOTHU y‘Ie6HOI71
JOUCIUTUINHEL,

- HCIIOJTHOC 3HAKOMCTBO C peKOMeHILOBaHHOﬁ JINTC-
parypoii;

- YaCTHUYHBIC 3aTPYAHCHUA C BBIITOJTHCHHUCM MIPCAY-

(15-24 6anna)

Pedepar (5 Gain-

JIOB)
DK3aMeHaInoH-

HbIe Bompock (15-
20)
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CMOTPEHHBIX MTPOTPAMMOI 3aJIaHUH;
- CTpEMJIEHUE JIOTUYECKH OIIPEAEIEHHO U IIOCIE10-
BaTEIbHO U3JIOKUTH OTBET.

Huskuit (momo-
POTOBBI) (KOM-
MIETEHITUS HE
chopMupoBaHa)
(menee 35 Oain-
JIOB) — «HEYJI0-

- He3HaHMe, JTMO0 OTPHIBOYHOE MPEACTABICHUE 00
y4eOHO-IIPOrpaMMHOM MaTtepHare;

- HEYMEHHUE BBIMNOJIHATH IIPEyCMOTPEHHBIE IIPO-
rpaMMoil 3a1aHusI.

TecroBble 3a0aHUs
(menee 15 6aion)
Pedepar (0-4 6an-
J1a)
DK3aMEHAIIMOHHbIE
BOIpOCHl (MeHee 15

BJIETBOPUTEIb- 0as110B)
HOY»

Bce KOMITIEKTBI OLIEHOYHBIX CPENCTB (KOHTPOJIbHO-U3MEPHTEIBHBIX MaTepPHajoB),
HEOOXOUMBIX JUTsI OIICHKW 3HAHW, YMEHUH, HABBIKOB W (WJIM) OMBITA JIEATCIHHOCTH, Xa-
PaKTEPU3YIOIIUE dTarbl (POPMHUPOBAHUST KOMIICTECHIIMH B TIPOIECCE OCBOCHHUS JAMCIUIUINHBI
(MoJyIist) MOAPOOHO TIPEACTABICHBI B JOKyMEHTE «DOH/] OIIEHOUHBIX CPEJICTB AUCIIUIUTMHBI
(MOZYIIS)».

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE oOecnieyeHne JUCIUILTUHbI

(MoayJin)

7.10cHoBHasi yueOHas1 quTEpPaTYpAa:

1.Kazumupuenxko, O. B. IIpaktukym o Mukpodbuonoruu: yauedHoe nocodue / O. B. Ka-

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

978-5-8114-4261-4. — TekcT: 271€KTpOHHBIH // JIaHb : 371€KTPOHHO-0MOIMOTEYHAs CH-

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

2. Ewmues, B. T. Mukpo6uonorus : yueOnuk ais By3oB / B. T. Emues, E. H. Mumycr-
uH. — 8-¢ m31., uctnp. u gorm. — 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.®. Mukpobuosiorus: YueOHUK Jyig  BbIcHI. y4yeO. 3aBeJeHUl /
H.®. Aconos. - 4-e u3a., nepepad. u norm. - M. Koinoc, 2002.

4. Mawmontos, C.I'. buonorus /C.I'. MamonTos, B.b. 3axapos, T.A. Koznosa. Mukpo-
ouonorusi. M.: M3patenbckuit ieHTp «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 yueOHas quTeparypa:

1. .Ksutko K. B., 3axapos U. A. ['eHeTHKa MUKpOOPTraHU3MOB: yueOH. mocooue. — M3a-Bo

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

2. BunkoBa E.A., Unenna H.A., Kacatknna H.M. OcHOBBI MHKpPOOHOJIOTHH W DKOJOTHH
MUKpPOOPTaHU3MOB: ydeOHoe mocodue. M3a-Bo: YIIBSIHOBCKHIA TOCYJapCTBEHHBIN Tearoru-
yeckuil yauepcuter umenn V. H. YViesHosa, 2016 — 140c Pexxum moctyma View-source:

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

7.3. MeToauyeckne yKa3aHus M0 OCBOCHUIO TUCHMUILINHBI
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https://biblio-online.ru/viewer/731B58C1-822F-4E17-ABB4-E798CE815591#page/1
https://biblio-online.ru/viewer/731B58C1-822F-4E17-ABB4-E798CE815591#page/1
https://e.lanbook.com/book/112110

1.TutoBa JI.B. Meroauueckue yka3aHHUS 1O BBHIMOJTHCHHIO JTAOOPATOPHBIX PaboT Mo
muciuminae «MukpoOuonorusi» aisi oOydarolUXcsl 1O HalpaBJIE€HUIO IMOATOTOBKU
35.03.05 CanoBoactBo. — MuuypuHck, 2025.

2.Turosa JI.B. Metoauueckue yka3aHus JIsi CAMOCTOSTEIIbHONW paOOTHI IO TUCIIMILIMHE
«MukpobHonorus» sl 00yJaroumxcsl o HanpasieHuto nmoarorosku 35.03.05 Camo-
BOJICTBO. — MuuypuHck, 2025

7.4. UudpopMmannoHHble U HU(PPOBbIE TEXHOJIOINH (IPOrpaMMHOe oOecriedeHue,
coBpeMeHHbIe npodeccuoHaNbHbIE 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbBIE
CHCTEMbI)

VYuebHast aucuuiuinHa (MOAYJb) MPENyCMaTPUBAET OCBOEHUE HMH(OPMAIIMOHHBIX M
IUGPOBBIX TEeXHOJOIMH. Peanmusanus 1u@poBBIX TEXHOIOIMH B 00pa3oBaTEIbHOM IIPO-
CTPAHCTBE SIBJIICTCSI OJHOW M3 BaKHEHIIMX IleNiell oOpa3oBaHUs, NAONIEd BO3MOXKHOCTD
pa3BUBaTh KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYarOIMXCs KakK OyAyIIHMX BBICOKOKBAJIM-
(UIUPOBAaHHBIX CHELIMATUCTOB.

[udpoBbie TEXHOIOTUU NPEyCMaTPUBAIOT PA3BUTUE HABBIKOB 3(PPEKTUBHOTO pellie-
HUS 33724 TPO(PECCHOHATBHOTO, COLMAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ MCIOIb30BaHHEM
Pa3INYHBIX BUJI0OB KOMMYHHUKAI[MOHHBIX T€XHOJOIHH. OcBoeHue LU(PPOBBIX TEXHOJIOTHUI B
paMKax JaHHOW JWCHUILIMHBI (MOMYJIS) OPHEHTHPOBAHO HA CIIOCOOHOCTH O€30macHO |
Ha/iJIeKalluM 00pa3oM Moiay4arh JIOCTYI, YIPaBIATh, HMHTETPUPOBATh, OOMEHUBATHCS, OLle-
HUBaTh U CO3/1aBaTh UH(POPMAIUIO C TOMOULIbIO LU(PPOBBIX YCTPOICTB U CETEBBIX TEXHOJIO-
ruil. @opmupoBaHue HUPPOBOKH KOMIETEHTHOCTH MpeAroiaraeT paboTy ¢ JaHHBIMH, Blla-
JIEHUE UHCTPYMEHTaMH JIJIs1 KOMMYHUKALIUH.

7.4.1 Dj1eKTPOHHO-0UOJIMOTEeYHbIE CHCTEMBI M 0a3bI IAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOINOTEKA)
2. ba3a aHHBIX 71eKTpOHHBIX HH(popMaroHHbIX pecypcoB PI'BHY ITHCXBb (norosop no
o0ecrnedeHunIo 1ocTyna K 3JeKTpoHHbIM HHpopMmanroHHbIM pecypcam @PI'BHY ITHCXE ye-
pe3 Tepmunan yaaneHHoro gocryna (TY ] ®I'BHY HHCXB) ot 09.04.2024 Ne 05-
VT/2024)
3. DnexktpoHHas OubnuoredHas cucrema «HannonansHbIl 1HppoBoOit pecypc «PyKoHT»:
Kosmnekmun «ba3oBbiit MaccuB» u «Komoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (mo-
TOBOpP Ha OKa3aHHE yCIYT MO MPel0oCTaBlIeHuIo JocTyma oT 26.04.2024 Ne 1901/bI122)
4. 000 «AnexTponHoe usarenscTso KOPAUT (https://urait.ru/) (1oroBop Ha oxa3aHue
YCIIYT 110 MPEIOCTaBICHUIO JJOCTyNa K oOpa3zoBarenbHoi matgopme OO0 «DieKTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)
5. DnexTpoHHO-OMOIMOTEeYHAs cucteMa «BepHanckuit» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCTOJIb30BaHue TTpon3BeaeHui ot 26.03.2020 Ne 14/20/25)
6. basza nanapix HOb «HanmonansHas snextponnas oudauorteka» (https://rusneb.ru/) (mo-
roBop o nmoakitoueHnnd Kk HOb u nmpenocraBnenun nocrymna k oobexktam HOb ot 02.02.2024
Ne 101/HOb/4712-1m)
7. CornaiieHue o COTpyIHHUYECTBE 110 OKa3aHUI0 OMOIMOTEYHO-UH(OPMALIMOHHBIX U COLIH-
OKYJITYPHBIX YCIIYyT MOJIb30BaTENIIM YHUBEPCUTETA U3 YKCIIa UHBAJIUIOB 110 3PEHHUIO, Clla-
OOBUIIALINX, UHBAINUJIOB IPYTMX KaTErOPUI C OrpaHUYEHHBIM JIOCTYIIOM K HH(OpMaIuH,
JIUII, UMEIOIIUX TPYAHOCTHU ¢ uTeHueM miockoneyaTHoro Tekcra TOI'BYK «TamboBckas
oOrnacTHas yHUBepcaiabHas HayuHast Oubnuoreka uMm. A.C. Ilymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/H)
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7.4.2. Un¢opManMOHHBbIE CTIPABOYHbIE CHCTEMBbI
1. CopaBounas npaBoBas cucreMa KoncynbpTantIliroc (1oroBop mocTaBKH, afanTaluu U
CONpoBOXKACHUS dK3eMIursipoB cucrteM Koncynprantllmroc ot 28.02.2025 Ne 12413

/13900/32C).
2. DnexkTpoHHBIN nepuoguueckuil cnpaBouHuk «Cuctema 'APAHT» (moroBop Ha yciayru

110 conpoBokacHHIO 0T 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe IPo¢ecCHOHATbHBIE 0a3bl JAHHBIX

1. Ba3a nmaHHBIX HOPMATHBHO-NPABOBBIX aKTOB WH(MOPMAIIMOHHO-00pa30BaTEIbHON TMPO-
rpamMMbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)
2. baza nanneix Hayunoii snexrponnoi 6uoimorekn eLIBRARY .RU — poccuiickuii nH-
(opManOHHO-aHATUTUYECKUH TTOPTal B 001aCTH HAyKH, TEXHOJIOTUH, MEAUIIMHBI 1 00pa-
3oBanwms - https://elibrary.ru/
3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepannu - https://data.gov.ru/
4. OTkpbIThie NaHHBIe DeepabHON CITYKOBI TOCYIapPCTBEHHOM CTATUCTHKH -
https://rosstat.gov.ru/opendata

7.4.4. /InnieH3MOHHOE ¥ CBOOOITHO PacpocTPpaHsieMoe MPOorpaMMHoOe obecredeHue, B
TOM 4YHCJIe 0Te4eCTBEHHOI0 NPOU3BOACTBA

Ne HaumenoBanue Pazpabotunx HoctynHocTh Ccoinka Ha Equnbiin PexBU3UTHI NOI-
1O (mpaBooO- | (IMLIEH3HOHHOE, | peecTp POCCHUHCKUX TBEPIKIAFOLIETO
JafaTenn) cBOOOHO pac- | mporpamm s D9BM JIOKyMeHTa (Tpu
IIpOCTpaHsie- u B/l (mpu Hanuaun) HaJINYHN)
Moe)
1 | Microsoft Windows, Microsoft JIueH3nonHoe - JuneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nent-
CTBUSI: OECCPOUHO
2 | AwrtuBupycuoe npo- | AO «Jlabopa- | Jlunensuonnoe | https://reestr.digital. | CyGnuieH3noHHbIH
rpammHoOe obecriedye- | Topus Kacrep- gov.ru/reestr/366574 norosop ¢ 000
nue Kaspersky CKOTO» [?sphrase_id=41516 «Codrekc» oT
Endpoint Security (Poccus) 5 09.12.2024 Ne 6/H,
U1 OM3Heca CPOK JIEHCTBHUSL: C
09.12.2024 1o
09.12.2025
3 MoitO¢uc Cran- 00O «Hossie | JluuensuonHoe | https://reestr.digital. Konrpakt ¢ OO0
JapTHBIN - o0JlauHbIe TeX- gov.ru/reestr/301631 «PyOukon»
OducHsblit naker Hosorum» (Poc- /?sphrase_id=26984 ot 24.04.2019 Ne
JUTs paboTHI C TOKY- cusi) 44 0364100000819000
MEHTaMH | MOYTOH 012
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
4 OducHblii maker AO «P7» JIuuensuonHoe | https://reestr.digital. Konrpakt ¢ OO0
«P7-Oduc» gov.ru/reestr/306668 «Codrekcy
(meckromHas Bepcus) [/?sphrase_id=44350 ot 24.10.2023 Ne
41 0364100000823000
007
CpOK feiicTBust: Hec-
CPOYHO
5 | Onepaumonnas cu- | OOO "Bazansr | Jlunensuonunoe | https:/reestr.digital. Konrpakt ¢ 000
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creMa «Asbt O6pa- | cBOOOAHOE MPO- gov.ru/reestr/303262 «Codreke»
30BaHUE» rpaMMHOE [?sphrase_id=44350 ot 24.10.2023 Ne
obecreuenne" 15 0364100000823000
007
CpOK JeiicTBusA: Oec-
CpOYHO
6 Iporpammuast cu- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital. JIuneH3MOHHBIN
creMma Juist oOHapy- | ruat» (Poccus) gov.ru/reestr/303350 | morosop ¢ AO «AH-
KCHUS TEKCTOBBIX [?sphrase_id=26981 TUIUIATHAT) OT
3aMMCTBOBaHHUM B 86 23.05.2024 Ne 8151,
Y4EOHBIX U HAYYHBIX CPOK JICHCTBHSL: C
paborax «AHTHIIIA- 23.05.2024 no
ruat BY3» 22.05.2025
(https://docs.antiplagi
aus.ru)
7 Acrobat Reader Adobe Systems | CsoGomano pac- - -
- IPOCMOTP JOKY- MPOCTpaHsieMoe
mentoB PDF, DjVU
8 Foxit Reader Foxit CBob6omHO pac- - -

- IPOCMOT JOKY-
menToB PDF, DjVU

Corporation

IPOCTPAHACMOC

7.4.5. Pecypcbl HH(POPMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii mo unudposoii Tpanchopmanuu https://cdto.wiki/

2. Pexwum goctyna:.garant.ru - cnpaBoyno-mnpaBoBas cucrema «[CAPAHT»

- CIIPaBOYHO-TIPAaBOBAasl CHCTEMaA

3. Pexum

JoCTyma:

www.consultant.ru
«Koncynpranr Ilmoc»

7.4.6. lu¢poBbIie HHCTPYMEHTHI, MPUMEHsIeMbIe B 00pa30BaTeJIbHOM Npolecce

NoabkowhE

http://www.trello.com

LMS-mnatdopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
O6naunsie cepuckl: Aunekc./Juck, O6mako Mail.ru
Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz
Cepsucel Bugeocsssu: Suaekc.Teaemoct, Webinar.ru
CepBuc coBMecTHOW pa®OTHI HaJ MpoeKTamMH Juist HeOonbmux rpymmn Trello

7.4.7. lu(ppoBbie TEXHOJTOTHH, IPUMEHsIEMbIe IIPH U3yYEeHUH TUCHUILIMHBI

Ne | lludpossie TexHomo- | Bunbl yueOHoi paboTHI, ®opmupyemsie | UK
TUH BBITIOJIHSEMBIE C IPUMEHE- | KOMIIETEHIIUH
HUeM IUPPOBOI TEXHOIIO-
THH
OOiaunbie TexHOJO- | Jlekuu VK-1 N-1yx1 —
THH CamocrosrenbHas pabora AHanusupyer

3a/1aqy, BhIJIe-
751 ee 0a30BbIE
COCTAaBJISIOIIHE,
OCYIIIECTBIISIET

IIEKOMITO3HIIHIO
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3aJa4yun
NI-2yx1 —
Haxonut n
KPUTHYCCKH
aHAJIN3UPYET
UH(OpMaLHIO,
HEOOXOAUMYIO
JUTSL peleHus
IMOCTaBJICHHOU
3aJ1auH.

Bonsnine nanarie

Jlekuun YVK-1

CamocrosiTenbHas padora

U-1yka -
AHanusupyer
3azavy, Bblje-
75151 ee 6a30BbIe
COCTaBJISIONINE,
OCYIIECTBIISIET
JEKOMIIO3HIIHIO
3a/1auu
NI-2yx1 —
Haxongur n
KPUTHYECKH
aAHATM3UPYET
uHpopmaruto,
HEOOXOAUMYIO
JUTSL pEIICHUS
MTOCTaBJICHHOMN
3a/1auH.

8. MarepuajJibHO-TEXHHYECKOE o0ecnevyeHue TUCITUIIJIMHBI

HammenoBanme crie-
HUAIBHEBIX * TOMEILE-
HUM 1 TTOMEIISHUHN
IS CAMOCTOSTEIbHOI
paboThI

OcHAaIEeHHOCTD CHEUAILHBIX TOMEIIEHUH 1
MIOMEIIIEHUH I CAMOCTOSITENIbHOM paOOThI

[Iepedens IMIIEH3NOHHO-
ro MporpaMMHoOro odec-
MeyeHus. PEKBU3UTHI
MOATBEP>KIAOLLETO J10-
KyMEHTa

VYyeOHas aynuTopus
JUIS1 IPOBEJICHUS 3a-
HSITUN JIEKIIMOHHOTO
THIIA, 3aHITHIA CEMU-
HapCKOro TUIIA,
TPYNIOBBIX U UHIHU-
BHUIyaJIbHBIX KOH-
CyJIBTALMM, TEKYIIEro
KOHTPOJISL U IPOME-
KYTOYHOU arrecra-

nuu (Yuxo3 «Pormay -
9/27)

Cron nabopaTopHbIi XUMHUECKU (MHB. Ne
41013602322-41013602336) - 15 mit., MHKpO-
CKOII OMOJIOrMYEeCKH MOHOKYJISIpHBINH bruomen
2 (unB. Ne 41013401714 —41013401728) -15
mT; MUKpockon buonan (uHB. Ne
1101040379), Mukpockom MeauIMHCKui bro-
men 5 (uHB. Ne 41013401744), peppakromeTp
NP® 454 B2M (unB. Ne 41013401711), pH
metp HI 2211 (unB. Ne 1101040135), cymmns-
Hei mkad CM 50/250-500-1IC (uHB. Ne
41013401713), npoektop NEC M 361 X
(unB. Ne 41013401706), sxpaH HacTEHHBIN

Lumien Master Picture (uaB. Ne 41013401708).
Cuctemnsiii kKoMrutekT (MHB. Ne 41013401698):

nporueccop Intel Original LGA 1155 Bentunsi-
TOpP, MaTepUHCKAs TUIaTa; XUMHYECKHUH 1Kad
Ju1st nocyabl (MHB. Ne 41013602353); BCcTpsixu-

baza nannbix uapopma-
ITUOHHOMN CUCTEMBI
«EnuHoe oKkHO ocTyna K
00pa3oBaTenbHBIM pe-
cypcam,
http://window.edu.ru (co-
riaamenue ot 11.04.13
Ne 37, cpok neiicTBus 10
11.04.18)
«3narenncTBo JIaneb.
ONEKTPOHHO-
OMOJIMOTEYHAS CHCTEMAY
http://e.Jlanbook.com (m0-
roBop ot 25.02.2014 Ne
25-1/02, cpok aeicTBust
10 25.02.2017).
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Barenb AB-204 (uuB. Ne 101040313), mocka
kyaccHas (uuB. No 41013602279).

Pabouass mporpamma QuCHUIUIMHBI «MUKPOOHONOTHS» COCTaBJICHA B COOTBETCTBHH C
tpeboBanusiMu GI'OC BO mo nampaiaenuto noarotoBku 35.03.05 CamgoBoacTBo (ypoBeHb
OakamaBpuara), YTBEP)KIEHHOTO TIpuKa3oM MuHHcTepcTBa 00pa3oBaHUS H  HAYKH
Poccuiickoit ®eneparuu Ne 737 ot 01.08.2017.

ABTOp: A01eHT Kadeaphl CaJoBOJCTBA, OMOTEXHOJIOTHI M CEJICKIIUH CEIbCKOXO3SICTBEH-
HBIX KYJIBTYP, KaHJ. C-X. HAYK Turosa JI.B.,
PeniensenT: goueHT kadeapsl OMOJIOTHH U XUMHUHU Kysuemnona P.B..

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @I'OC BO

[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl OMOTEXHOJIOTHH, CEJIeKIUU U Ce-
MEHOBO/ICTBA CEJIbCKOXO03SIICTBEHHBIX KYIbTYp (1IpoTokos Ne 7 ot 9 anpensa 2019 r.).

[IporpamMma paccmoTpeHa Ha 3acelaHuu yueOHO-MeToanuyeckoil komuccuu Ilmomo-
oBolHoro uHcturyTa M. .B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 9 ot 22 an-
pemst 2019 1.).

[Iporpamma yTBepxk/IeHa pemieHHeM Y 4eOHO-METOMYECKOTO COBETa YHUBEPCUTETA
(mpotokoi Ne§ ot 25 ampens 2019 1.).

IIpoecpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpevosanuamu PIOC
BO

ITporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbsl OMOTEXHOJIOIHH, CEJEeKIH U Ce-
MEHOBO/ICTBA CEILCKOXO03SIMCTBEHHBIX KYIbTYp (1poTokoi Ne 6 ot 12 mapra 2020 r.).

[Iporpamma paccMoTpeHa Ha 3aceaHuu ydeOHO-MeToJuueckoil komuccuu Ilnopmo-
oBomHoro uHcrutyra M. U.B. Muuypuna Muuypunckoro I'AY (mipotokon Ne 9 ot 20 ampe-
s 2020 r.).

[IporpamMmMa yTBepk/ieHa Ha 3aceJaHUM Y4eOHO-METOJIMYECKOro coBera MudypHH-
ckoro 'AY (mpotokon Ne 8 ot 23 anpens 2020 1.).

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

ITporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl OMOTEXHOJIOIHH, CEJEeKIMH U ce-
MEHOBOJICTBA CEJIbCKOXO3SUCTBEHHBIX KyIbTYp (rTpoTokod Ne 8 ot 5 anpens 2021 r.).

IIporpamma paccMoTpeHa Ha 3acelaHuM y4eOHO-MeToauueckoi komuccuu Ilnono-
oBolHoro uHctutyra uM. U.B. Muuypuna Muuypunckoro ['AY (mporokon Ne 9 ot 19 an-
penst 2021 r.).

[IporpamMmMa yTBepk/ieHa Ha 3aceJaHUM y4eOHO-METOJMYEeCKOro coBera MudypuH-
ckoro I'AY (nporokon Ne 8 ot 22 anpens 2021 r.).

IIpoepamma nepepabomana u donoanena 8 coomsemcemeuu ¢ mpebosanuimu OI'OC
BO.

[IporpamMma paccMoTpeHa Ha 3acedaHuM Kadeapbl caJoBOACTBA, OMOTEXHOJIOTUN U
CEJIEKIIMHU CEIbCKOXO3SMCTBEHHBIX KYIbTYp (TpoTokos Ne 9 ot 18 ampenst 2022 r.).

[Iporpamma paccmoTpeHa Ha 3aceJaHUMM  Y4eOHO-METOAWYECKOW  KOMHUCCHUU
[TnonooBorHoro nactutyTa M. M.B. Muaypuna Muuypunckoro I'AY (mpotokon Ne 8 ot 18
ampeins 2022 1.).

[Iporpamma yTBep>K€Ha Ha 3aCEJaHUU YI€OHO-METOANYECKOro coBeTa MU4ypHHCKO-
ro AV (mporokosa Ne 8 ot 21 ampens 2022 1.).
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IIpoepamma nepepabomana u donoanena 8 coomsemcemesuu ¢ mpedosanuimu PI'OC
BO.

[Iporpamma paccMmoTpeHa Ha 3aceaHud Kadeapbl cagoBOACTBA, OMOTEXHOJOTHH U
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTYp (mmpoTokos Ne 11 ot 03 mas 2024 1.).

[IporpaMmma paccMoTpeHa Ha 3acelaHUd  Y4eOHO-METOJMYECKOM KOMHMCCUU
UHCTUTYTa (DyHIAMEHTAJIbHBIX M MPHUKIAIHBIX arpodouoTexHojoruii um. M.B. Muuypuna
Muuypunckoro 'AY (mporokoa Ne 10 ot 20 mast 2024 r.).

[Iporpamma yTBeprKAEHA Ha 3acelaHUU y4eOHO-METOIMUECKOr0 COBETa YHUBEPCUTETA
(mpotokost Ne 9 ot 23 mast 2024 1.).

IIpoepamma nepepabomana u oononnena ¢ coomsemcemesuu ¢ mpebosanusimu ©IOC
BO.

IIporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJIOTUH U
CEJICKIIMHU CEIbCKOXO03SIMCTBEHHBIX KyIbTYp (mmpoTokon Ne 10 ot 8 ampenst, 2025 r.).

[Iporpamma paccMOTpeHa Ha 3aceJaHMM y4yeOHO-METOJUYECKOM KOMHCCHU
UHCTUTYTa (DyHIAMEHTaIbHBIX W TMPHUKIAAHBIX arpodouoTexHojoruii um. WM.B. Muuypuna
Muuypunckoro [AY (nmpotokon Ne 8 ot 21 ampens 2025 1)

IIporpamma yTBeprkaeHa Ha 3acelaHUK y4eOHO-METOIMUECKOI0 COBETa YHUBEPCUTETA
(mpotokost Ne 8 ot 23 anpens 2025 r.)

Opurunan paboueil mporpaMMbl XpaHUTCs Ha Kadeape cagoBOACTBA, OMOTEXHOIIO-
TUH U CEJIEKLUU CEIIbCKOXO03SIMCTBEHHBIX KYIIbTYP
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