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(3anumaemas OOJAHCHOCMb) (DHO) (noonucy)
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1. Heab 1 321241 0CBOCHUS TUCHUILINHBI

Heab nucuumInHbI - GOPMHUPOBAHNE 3HAHUN 1O OOIICH U CrieUabHON MUKPOOHOJIOTHI
YU YMEHUH HUCIOJIb30BaHUS MOJYYEHHBIX 3HAHUHM IJIs PEIICHUS MPAKTUYECKUX 3a]a4 CEIbCKOTO
XO035HCTBa.

3agaun:

e 1aTh OO0yYaroummMcs IIyOOKHe ¥ BCECTOPOHHUE 3HAHUS O MUKPOOPTaHU3MaX, UX POJIH
B IIPUPO/JIE U JKU3HU YEJIOBEKA;

® HayyuThb OOYyYaIOUMXCA MPOBOJUTH MHKPOOMOJOTHYECKHE MCCIEAOBAaHUS IOYBHI,
BOJIbI, BO3/lyXa, CWJIOCA, 3€pHA, OBOIIEH U T.1I.;

® TIOJTOTOBUTH OOYYAIOIIUXCS K HUCIOJIH30BAHHUIO OCHOB MHKPOOHMOJIOTHH B Oymymiei
pohecCHOHANBFHOM IeATeTbHOCTH: HAMPABICHHO PETYIUPOBATh YHUCIEHHOCTh MUKPOOPTaHU3MOB
U aKTUBHOCTh MHKPOOMOJOTHYECKHX IPOIECCOB B TOYBE, MPABWJIBHO U IIMPOKO MPUMEHSTH
MUKpPOOHBIE TMpenapaTthl MU MPOAYKTHI MHUKPOOHOTO CHHTE3a, COBEPIIEHCTBOBATH CIOCOOBI
00paboTKM TOYBHI, BHECEHUS YAOOPEHHIA, METHOPALINH.

2. MeCTO THCHUILUINHBI B CTPYKTYpe MPOorpaMmbl

Huctummmaa B1.0.13  «MukpooOuonorus» BxomuT B 0ok bl «OOs3arenbHas 4acThby
y4eOHOTO IJIaHa.

[Tepen nucuummHONH « MHUKPOOHUOIOTHS» U3YHAOTCS CIACAYIOIINE TUCITATITUHBI:
O3HakoMUTEIbHAS TPAKTHKA 110 TOYBOBEICHHIO;
IlouBoBeACHME C OCHOBAMH I'€OJIOTHH;
OCHOBBI IPOU3BO/ICTBA MPOAYKIIUU PACTEHUEBO/ICTBA;
CenbCKOX039HCTBCHHAS KOOI,
OCHOBBI OMOTEXHOJIOTHH;
DOHUTONATOJIOTUS K SHTOMOJIOTUS

[Tocne mpoxokaeHWUs IUCHUILIAHBI  «MHKpOOHONOTHS»  W3Y4alOTCsS  CISIYIOIINE
JUCIUTUINHEIL

HNHurterpupoBanHas 3amura pacTeHU;

[Tpon3BOACTBO IKOJIOTUUECKH YUCTOU MPOAYKIIUH;
TexHomoruueckas MpakTHKa;

XpaHeHue U niepepadoTKa MPOAYKIIMH PaCTEHUEBOICTBA;
3ammura ChIpbs U MPOAYKIIUU TIPU XPAaHEHUH;
buonornyeckuii MeTO 3alIMThI PACTCHUH;
[IpennurnnomMHas mpakTHKa

3. TpeGoBaHusl K IVIAHUPYEMBIM Pe3yJIbTATAM OCBOECHHS THCIUTITHHBL:
3.1 O0y4yaommiicst 10J15KeH

3HATh:
-IpeMET MUKPOOHOIOTHH, €r0 MECTO B CUCTEME €CTECTBEHHBIX HAYK;
-Mopostornueckue, KYJIbTYpaJbHbIE, (U3HOIIOTO-OMOXUMHYECKHE MPU3HAKU

MHUKPOOPTaHU3MOB, UX CTPOCHUE U Pa3MHOKEHUE;

-pOJIb MUKPOOPTaHMW3MOB B TPEBPALICHUN a30Ta, Yriiepoaa, cepbl, ¢pochopa, xenesa u T.
.

-0 HOBBIX JOCTHIXXCHUSAX B o0macT OHMOTEXHOJIOTHH U 6I/IOKOHBepCI/II/I, CCIICKIIMN H
Te€HHOM MHXEHEePHUH MUKPOOPTaHU3MOB U 00 MCHOJIb30BAHUH ATUX pa3pabOTOK Ui MPOU3BOICTBA
BUTAaMUHOB, CTUMYJIITOPOB pOoCTa, 6M0100aBOK U T. 1.

Ymersn:
-I10JI30BATHCA CBCTOBBIM MHUKPOCKOIIOM;
-TOTOBUTH MUKPOOHMOJIOTHYECKHE TIPEnapaThl;
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-0npeACIATh YUCIICHHOCTh MUKPOOPTAHU3MOB B PA3HBIX CPCAAX;

-BBIACIIATE YHCTBIC KYJIBTYPbl MHUKPOOPraHM3MOB OIIMCBIBATH HUX KYJIbTYPAJIbHBIC
MIPU3HAKY;

-ONpeNeNsaTh KadecTBO KopMa (KOPMOBBIX J00aBOK), IOJy4aeMOTro C Yy4acTHEM
MHKPOOPIraHU3MOB;

- OLIEHUBATh Ka4e€CTBO MUKPOOMOJIOTUYECKUX TPENapaToB, UCIOJIb3YEMBbIX JIIsl OOPHOBI €
OOJNE3HAMH M BPEIAUTEISIMU  CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp, AaKTHBHM3AallUM ITOYBEHHBIX
MIPOLIECCOB, CTUMYJISILIUN POCTA U PA3BUTHS PACTEHHUM U T.1.

- OLIEHMBATh POJIb SMUPHUTHBIX U PU30CHEPHBIX MHUKPOOPTaHU3MOB B CTUMYJIMPOBAHUU
pocCTa ¥ pa3BUTHS TPABSIHUCTBIX PACTEHUMN, APEBECHO-KYCTAPHUKOBBIX KYJIbTYP;

- paboTaTh ¢ HAy4YHOH JIUTEPaTypOr U IPYIMMHU UCTOYHMKAMU MH(OPMAIMK B 3aJaHHOM
MPEAMETHOM IOJIE.

Baanern:

- MCTOAaMHU U3YUCHUA MI/IKpO6I/IOJ'IOI‘I/II/I;

- MHUKPOOHMOJIOTMYECKMMH TEXHOJOTMSIMU B TIPAKTUKE IPOU3BOJACTBA HPOIYKIHH
PacTeHHEBOJICTBA U NMEPEPaOOTKH CETBCKOX03IMCTBEHHOMN MPOAYyKLNH;

- omepalnMsAMy aHalIu3a, CUHTE3a, CPAaBHEHMS, 0000IIEeHUs, LieernoaraHusl.

3.2 B pe3yabTare u3ydeHusi JUCHUINIMHBI 00YYAKOIIHUICH J01KEH OCBOUTD:

OIIK - MUaaukatopsl o0mienpodeccHoHaATbHON KOMIICTCHIIUN

Kon HauMeHnoBanue KoMneTeHIIHU

JleMOHCTpUpYeT  3HaHUe OCHOBHBIX  3aKOHOB MaTeMaTHYeCKuX,
OIIK-1.1 |ecTecTBEHHOHAyUYHBIX u obmenpogeccuoHaTbHBIX JVCLIUTIIIVH,
HEOOXOMMBIX JUIsl peLICHHs TUMOBBIX 33/1a4 B 00J1aCTH arpOHOMUU

HCHOJ’IB?»YCT OCHOBHBIC 3aKOHbBI C€CTCCTBCHHOHAYYHBIX JUCHUIIIMH JJIA

OIIK-1.2
peuIiCHUA CTAHAAPTHBLIX 34144 B obnactH arpOHOMUHA

[Tpumensier HHPOPMAITMOHHO - KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B PEIICHUU

OIIK-1.3
TUIIOBBIX 3371a4 B 00JaCTH arpOHOMUU

4. O0beM JUCUMILIMHBI M BUJbI Y4eOHOH padoThl

®opma o0yuenuss Qunas

Bup y4eOHoii padoThI Bcero 1yacos CeMSe “p

KonTakTHas padora (Bcero) 72.1 72.1

B ToMm uucne:

JIeKIIMOHHbBIE 3aHATUA 36 36
JlaGopaTopHbIe 3aHITHS 36 36
WNHast koHTakTHas paboTa 0.1 0.1
CamocrosiTenpHas padoTta 71.9 71.9
HUTOI'O: 144 144
3.e. 4 4

®opma o0yuenusi 3aouHast



N Cemect
Bup y4eOHoii padoThI Bcero yacos 6 P
KonTakTtHas pabora (Bcero) 14.1 14.1
B ToMm umncne:
JIeKuMOHHBIE 3aHATHS 6 6
JlaGopaTopHbIe 3aHITHS 8 8
WNHast koHTaKTHas paboTa 0.1 0.1
CamocrosiTenpHas padoTta 125.9 125.9
Yackl Ha KOHTPOJIb 4 4
HUTOI'O: 144 144
3.€. 4 4
5. CTpykTypa ¥ coJep:KkaHue TUCHUILIMHBI
5.1. Pa3nenbl/TeMbl IUCHUIIIMHBI U BUAbI 3AHATHH
®opma o0yuenuss Qunas
= | &k ; & 3
Ne HanmeHnoBaHue pa3jiesioB/TemM § = < B o > )
g €& S & A = =
n/n JUCHHUILIHHBI o g z = = @) =~ s
= b 1) =
1 Beenenne. Mukpo6uonorus u ee pojib B D) 4
HApOJHOM XO34MCTBE
N3yuenue npasun paboTsl B
MHUKPOOHOJIOTHYECKOM Ta00paTOpHH.
2 |OcBoeHHE METOLOB 2 4
MUKPOCKOITMYECKOTO MCCIICIOBAHUS
MHUKpPOOPTaHHU3MOB
3 Pa3gen 1. Mopdonorus ) 6 4
MHUKpPOOPTaHHU3MOB
[uroxumMuieckrue MeToAbl
4 |MICCTeNOBanHs MUKPOOPTaHN3MOB ) 4
(CIIOXHBIE U CTIEIMAIBHBIE METO/IbI
OKpPACKH MpenapaToB)
5 OcHOBBI CHCTEMaTHKH | 4
MHUKpPOOPTaHHW3MOB
6 | I'eHeTriKa MUKPOOpPraHU3MOB 2 4
Mukpoopranu3mMbl U OKpyKaromas
7 |cpena. B3auMooTHomenus| 2 4
MUKPOOPTaHU3MOB
[Turanue u (hepMeHTHI
8 |mukpoopranusmMoB. Merabomusm. Poct| 2 6 4
Y pa3MHOXKEHNE MUKPOOPTaHU3MOB
9 |IIpeBpamenue Mmuxkpoopranusmamu C-| 2 8 4




CoepKAIINX COCTUHEHUI

10

[IpeBpamienue MUKPOOpPraHU3MaMHu
a30THUCTHIX COeTUHEHUMN

11

A3OT(bHKC3HHH H €€ POJIb B INIOAOPOANN
IIOYBbI

12

IIpeBpaienue MHUKPOOPTaHU3MaMH
coerHEHUi cepbl, hocdopa, xenesa

13

Pa3znen 2. [loHsATUS NPUHIIUIIBI U
KOHIIETITUH TOYBEHHOW MUKPOOHOJIOTUN
1 9Kojoruu. ITouBooOpa3oBaTEIbHBIH
MPOLECC U POJIb MUKPOOPIaHU3MOB B
00pa3oBaHUM MMOYBbI

14

MukpoOHBIE 1IEHO3bI TMOYB Pa3IUYHBIX
TUNOB. JKOJIOTHYECKHE OCOOCHHOCTH
Pa3BUTHUSI MUKPOOHBIX COOOIIIECTB MTOUB

15

BrusiHue aHTPONOreHHBIX (aKTOPOB Ha
MUKpPOOHOE COOOIIECTBO MOYBHI

16

B3anMooTHOLIEHHE MUKPOOPTraHU3MOB
U PaCTECHHI

17

Hcnonb30BaHre MUKPOOPTaHU3MOB U UX
MEeTa0OJIUTOB TMPHU BO3JEIBIBAHUU C.-X.

KyJbTYD

18

[IpeBpamenue MUKPOOPTraHU3MaMu
PacTUTEIBHOTO CHIPhs (OMOKOHBEPCHS)

3,9

UTOrO:

36

36

71.9

0.1

®opma o0yuenusi 3aouHast

HaumeHoBaHue pa3jiesioB/TemM
JUCIHHIIINHDI

Jlekuuu

Jlaoop.
3aHATHS

IIpak.
3aHATHS

CPC

HUKP

KonTpoa
b

BBenenue. MukpoOuoJiorus u ee pojib B
HapOJHOM XO35ICTBE

[\

N3yuenue npaBui paboThI B
MHUKPOOHOJIIOTHYECKOM TabopaTopHH.
OcBoeHne METOIOB
MUKPOCKOITMYECKOTO HCCIIEIOBAHUS
MHKPOOPTaHU3MOB

Paznen 1. Mopdonorus
MHUKPOOPTaHU3MOB

[uToXMMU4YECKHE METO/IBI
HCCIIeI0BaHUSI MUKPOOPTraHU3MOB
(crmoXHbIE U cHeIMaIbHbIE METO/IbI




OKpPACKH MpenaparoB)

OcHOBBI CUCTEMATUKHU
MHKPOOPTraHU3MOB

I'enetuka MUKPOOPraHnu3MOB

Mukpoopranu3mbel U OKpyKaromas
cpena. Bs3aunmMooTtHOmIEHUS
MUKPOOPTraHU3MOB

[Iutanue u (bepMeHTbI
MHUKpOOpranu3MoB. Mertabonmusm. Poct
U pa3MHOXKEHUE MUKPOOPIaHU3MOB

[IpeBpamienue Mukpoopranusmamu C-
CoAEpKAIINX COCTUHECHUIN

10

[IpeBpanienue MUKpPOOpPraHu3MaMu
a30TUCTBIX COETUHEHUN

11

A3oT¢ukcanus u ee poiib B INIOAOPOIUU
TTOYBEI

12

IMpespartienue MHKPOOPTaHU3MaMHu
coemuHEHMH cepsl, hocdopa, xKeneza

13

Pa3znea 2. [loHsATHSA NPUHIIUIIBI 1
KOHIIEIUH TOYBEHHOW MUKPOOHOIOTUN
1 sKosoruu. I[TouBooOpazoBaTeIbHBIN
MPOLIECC U POJIb MUKPOOPTaHU3MOB B
00pa3oBaHUM MTOYBbI

14

MukpoOHBIE IIEHO3bl MMOYB PA3THMYHBIX
TUMOB. DJKOJOTHYECKHE OCOOCHHOCTH
pa3BUTUS MUKPOOHBIX COOOIIIECTB TTOYB

15

BrusiHue aHTpPONOreHHBIX (AKTOPOB Ha
MHUKPOOHOE COOOIIECTBO MOYBHI

16

B3anMooTHOIIEHHE MUKPOOPTraHU3MOB
U pacTeHUIN

17

Hcnonb30BaHrne MUKPOOPTaHU3MOB U UX
MeTa0OJIUTOB MpPH BO3JENIBIBAHUU C.-X.

KYJBTYpP

18

[IpeBpaienue MUKpPOOPraHu3MaMu
PacTUTENIBHOTO ChIpbst (OMOKOHBEPCHSI)

3,9

UTOrO:

125.9

0.1




5.2. Coaep:xanue pa3ie10B/TeM JUCHUNIMHBI

Ne HaumeHoBaHue
u/n pazaeJia/TeMbl Conep:xanue pasjaesia/TemMsl
AUCHHUIINHBI
Beenenne. Muxkpobuosiorus Kak Hayka, e€ IpeaMeT U CTpyKTypa (ob1mas
MukpoOuosiorusi U €€ | M CeIbCKOXO3SMCTBeHHAsT MUKpooOuosorus). Llemn u 3amaum
poiab B HapoOAHOM | qUcUMIUIMHBL [Ipenmer, 00bEeKThI U METOBI MUKPOOHUOIOTHH.
XO035HUCTBE Mecto MHKpOOHOJOrMM B NMPO(PECCHOHAIBHON MOATOTOBKU
OyAyIIMX CIEIHATUCTOB CEIbCKOI0 X03HUCTBA.
1 Ucropuss  pa3BuTHsT ~ MHUKpPOOMOJOTMM  KaKk  HAyKH
(ommcaTeNnbHbINI, (U3HOTOTHYECKHIA, OMOXUMUYECKUI,
reHeTuyeckuil nepuojipl). CTaHOBIEHUE MHUKPOOMOJIOTHH B
Poccun. Paboter A. Ban JleBenryka, J[. C. CamoiinoBuua, M.
M. TepexoBCKOro u Ipyrux y4eHbIX.
Ponb MHUKPOOHOJIOTUH B MIPOMBIIIJICHHOM u
CEJIbCKOXO035IICTBEHHOM ITPOU3BOJICTBE.
N3yuenue npasun Ha3nauenue, obGopynoBaHue, mHpaBuia pabOTbl M TEXHUKA
paboTsl B 0€30MacHOCTM B MUKpPOOMOJIOTHMYEcCKOM  JabopaTopuu.
MHUKPOOHMOJIOTHYECKON | YCTPOHCTBO MHKpOCKOINa (MeXaHHYecKas M OINTHYecKas
nabopaTopuu. 4acTH MHUKPOCKOIIA). OcHoBHBIE TEXHUYECKUE
OcBoeHne METOI0B XapaKTepUCTUKHU MHUKpOCKOIIa (yBenuuuTenbHas u
MHUKPOCKOITUYECKOTO pasperaromias crnocoOHOCTh MUKPOCKOTIA).
) UCCJIEIOBaHMS PabGora ¢ wmukpockomnom (oOume mpaBuiaa paboThl ¢
MHUKPOOPTraHU3MOB MHUKpPOCKOIIOM, paboTa Cc HMMEPCUOHHOM  CHUCTEMOM
MHUKPOCKOIIa, YCTAHOBKA OCBELICHHUS, U3MEpEHHE 00BEKTOB).
MeToapl TPUTOTOBJIEHHS IPENapaToB MHUKPOOPTraHU3MOB
(TeXHMKaA B3ATUS KyJbTYpbI JJIsl IPUTOTOBJICHUS MIPENapaToB;
TEXHMKA T[PUTOTOBJIEHUS (PUKCHPOBAHHOTO Ipenapara;
TEXHUKA IMPUTOTOBJICHUS «pa3JaBIEHHOM KaIljin»; TEXHUKa
MIPUTOTOBJICHUS «BUCSIUEH KaILI).
Pazpea 1. DyKapuoTHbIE W TPOKAPUOTHBIE OpraHu3Mmbl (OakTepuu,
Mopdonorus rpubbl, aKTHHOMHUIETHI). Mopdonoruueckue MNpU3HAKU
MUKpPOOPTraHU3MOB MHUKpPOOPTaHNU3MOB. VYapTpacTpyktypa — OakTepualbHOM
KJIeTkd.  JIpwkenue  MukpoopranusmoB.  Cmopsl U
cropooOpa3oBaHUe.
Mopdonorust  Gakrepuit (dhopma, pasmepbl, B3aUMHOE
pacroiokeHue KIETOK).
Mopdonoruueckue IpU3HAKU aKTHHOMMIIETOB
(XapakTepucTUKa KOJOHMM, Qopma, BeIHMUMHA KJETOK,
3 CTPOCHHE MULIETIUS. Mopdonoruueckue IIPU3HAKU
HOKapaui, MHUKOOAKTEpHUH. OcHoBBI CUCTEMATUKH
AKTUHOMMUIIETOB.

Mopdonoruueckue npusHaku rpubos p. Mukor (ctpoeHue
MuIenusi (He WIEHUCTOTO; CTPOCHHE OpraHoB OECIOJIoro
Pa3MHOXKECHHUS: CIIOPAaHTMEHOC 1A, CIIOPAHT U4,
cnopanruecnop). Mopdosnoruueckue npuzHaku TpuOOB p.
Aspergillus (ctpoenue munenus (WICHHCTOr0); CTPOCHHE
OpraHoB OECITOJIOTO Pa3MHOKEHUS: KOHUINEHOCIEB, CTEPUTM
u KoHuaui). Mopdonoruyeckue NpuU3HAKW TIpUOOB  P.
Penicillium (cTpoenne wmwunenusi (WICHHUCTOT0); CTPOCHHE
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OpraHoB OECITOJIOTO Pa3MHOKEHUS: KOHUIMEHOCIEB, CTEPUTM
Y KOHHUJIAH).

OcHoBHBIE (HOPMBI IPOXIKEH M CIIOCOOBI MX Pa3MHOXKEHUS,
BBISIBJICHUE B APOMOKEBBIX KIETKAX BKIIOUCHHS TIIMKOT€Ha.

I[MuToxumuyeckue
METO/]IbI UCCIIeI0OBAHUS
MHUKPOOPTaHU3MOB
(CIIOKHBIC U
CIIELUATIbHBIE METOIbI
OKPacCKH IPErapaToR)

CymHocTs MeTonia okpacku 1o I'pamy. [Ipumenenne cocoba
okpacku 1o ['pamy. TexHuka okpacku no ['pamy.

Oxkpacka crnop y Oakrtepuil (HPUHLMII METOAOB, TEXHHKA
OKpacKH).

Oxkpacka kamcyn Oakrtepuil (MPUHIUI METOJa, TEXHUKA
OKpaCKH).

OCHOBBI CHCTEMATHKU
MHKPOOPTraHU3MOB

OOme cBeneHUs MO0 CUCTEMAaTHKH MHUKPOOOB M TOJOXKEHHE
UX cpeau )uBoro mnapcrsa. Knaccudukanus 1 HOMEHKIATypa
MHUKPOOPTaHU3MOB.

OcHoBbl cucTeMatuku Tpokapuotr. llapctBo Procaryotae:
ortmen 1-Gracilicutes; ormen 2- Firmicutes; ormen 3-
Tenericutes; otmen 4- Mendosicutes. XapakTepucTHKa
KJIaCCOB.

OCHOBBI CHCTEMAaTUKH TPUOOB, 00Imas MoOpQOIOrHUECKas
xapakrepuctuka. IlapctBo Mycota: otnen 1-Myxomycota;
otaen 2 — Eumycota. XapakTepucTuka KiaccoB.

MukpoObl  BHEKJIIETOYHOM  opraHuzammu. OcoOeHHOCTH
BUPYCOB, UX XUMUYECKHUH COCTaB, CTpOCHHE, pa3mephl. Darwu,
UX OCOOCHHOCTH, MOP(}OJIOTHYECKHE NPU3HAKU, CTPOCHHE,
MEXaHU3M IPOHUKHOBEHHSI B OaKTEpHUH.

T'enetuka
MHUKPOOPTaHU3MOB

OOme cBeneHUs MO0 CUCTEMAaTHKH MHUKPOOOB M TOJOXKEHUE
uX cpeau kuBoro napcrsa. Kimaccudukanus u HoMeHKIaTypa
MHUKPOOPTaHU3MOB.

OcHoBBI cucTemMaTHku mpokapuotT. LlapctBo Procaryotae:

ortmen 1-Gracilicutes; ormen 2- Firmicutes; otmen 3-
Tenericutes; otmen 4- Mendosicutes. XapakTepucTHKa
KJIACCOB.

OCHOBBI CHUCTEMAaTUKU TIpuOOB, o0mas MopdojaoruuecKas
xapakrepuctuka. IlapctBo Mycota: otmen 1-Myxomycota;
otaen 2 — Eumycota. XapakTepucTuka KiaccoB.

MukpoObl  BHEKJIETOYHOM  opraHuzammu. OcoOeHHOCTH
BUPYCOB, UX XUMUYECKUH COCTaB, CTpOeHUE, pa3mepsl. Paru,
UX OCOOCHHOCTH, MOpP(}OJIOTHYECKHE NPU3HAKU, CTPOCHHE,
MEXaHU3M POHUKHOBEHUsI B OaKTEpUH.

Mukpoopranusmel U
OKpyXarmas  cpefa.
B3anmooTHOIIEHNA
MHUKPOOPTraHU3MOB

Brnusiaue buznuecKux (dakTopoB Ha
MHUKPOOPraHU3MOB (Temnepartypa,
BBICYIIIMBaHUE, ICHCTBUE BUIUMOTO CBETA).
Brnusaue xumuueckux (aKTOPOB Ha MHKPOOPTaHH3MBI
(KUCIIOTHOCTh, HAJIMYUE KUCIOPOJA, aHTUCEITHKH, TKEITBIC
METaJlIbl, aHTHOMOTHKH ).

Brusinue Owuonornyeckux (HakTOPOB HA MHKPOOPTAHHU3MBI
(cumb6mo03, MeTabHo3, KOMMEHCAJIU3M, CHHEPTH3M,

AQHTaroHMU3M, TAPA3UTU3M).

pa3BHUTHE
BJIQ)KHOCTb,

[Tutanne u QepMeHTHI

XHUMHYECKHUI COCTaB MHUKPOOPIraHu3MOB H HX IIHIICBBIC

MHKpPOOPTaHU3MOB. notpebHOoCcTH. VIcTOYHMKHM yriepopa, a3ora, cepsl T.O., MX
Merabonusm. PocT u | 3HaueHHWE ISl MUTAHUS MUKPOOPTaHH3MOB.
pa3MHOXKECHHE Metabonm3sm  (0oOMEH  BEHIeCTB)  MHKPOOPTaHH3MOB.
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MHUKpPOOPTraHU3MOB

Karabonau3m u anabonm3M (OMOCHHTE3).

depMeHTbl MUKPOOPTaHU3MOB, KJIACCH(PUKALIHS.

Tunbl w  cmocoObl muTaHus. TpaHCHIOPT MUTATENbHBIX
BEIIIECTB.

OOmast XxapakTepucTUKa W KIacCU(UKaLUs MUTATEIbHBIX
cpell, NPUMEHAEMBIX B MHKPOOHOIOIMYECKON IPAKTHUKE.
Anmapatypa u  00opynoBaHME  MHUKPOOHOJIOIMYECKOU
nabopaTopuu, UCTIOJIb3yEMbIE s [IPUTOTOBJICHUE
MUTATENbHBIX cpeA. TexHHKa MPUroTOBIECHUS Haubosee
yacTo ymnoTpeOssiemMbix mnuTatenbHbx cpen (Mb, MIIB,
MIIA). IToceB MUKpOOPraHM3MOB Ha MUTATEIbHBIC CPE/IBI.
OcCHOBHBIE  TOHATHA  METAabONIM3Ma  MHMKPOOPraHM3MOB.
Bbpoxenue, npixaHue, OWOCHHTE3 OTHCIBHBIX BEILIECTB
MHKPOOHOM KJIETKH. Poct u Pa3MHOXEHUE
MHUKPOOPIaHU3MOB.

[IpeBpamienue
MuKpoopranuzmamu C-
coJIeprKalnx
COCIMHEHUN

Ponb MUKpOOpPraHU3MOB B NPEBPAILIEHUH YTJIEPOIa.
CriuproBoe OpoxeHue, CyImHOCTh U Xumu3M. [IpakTuueckoe
3HAYECHHE CITUPTOBOTO OpoxeHuss. Mopdomornueckas u
OuosIornueckas XxapaKTepucTHKa BO30YyUTEICH.
Omnpezenenne cupTa B OpOIAIIEH )KUIKOCTH.
Monoynokucnoe  Opoxkenue. CymHOCTP M XHMHU3M
MOJIOYHOKHCIIOTO OpOXKEHUSI. Mopdonoruueckass U
Ouosiornyeckas XapaKTepUCTHKA BO30YIHUTENEH.
[IpakTuueckoe 3HaYEHIE MOJIOYHOKHUCIOTO OPOKEHHUSI.
[IponroHOBOKKCIOE OpOXKEHUE, CYIHOCTh M XHMH3M.
Mopdonoruueckue NPU3HAKA W OMOJOTHYECKHE CBOWCTBA
Bo3Oynuteneil. [IpakTudeckoe 3HaUCHHE OPOKECHHUS.
Macnsnokucnoe  Opokenue. CymHOCTP W XHMH3M
MacyisiHOKucioro  Opoxenus.  [IpakTuyeckoe  3HauYeHHE
MAacCIISTHOKHCIIOTO OpoxeHus. Mopdomoruueckue npusHaku U
Ouosiornueckue cBoiicTBa Bo3Oymauteneil. KauecTBennas
peakuus Ha MaclsIHyI0 KUCIIOTY.

AneToHOOYTHIIOBOE Opo>xeHue. Mopdomnoruueckue
MPU3HAKK ¢  OHOJIOTMYECKHE CBOWCTBA BO3OYIUTEIICH.
[IpakTuyeckoe 3HaueHUE OPOXKEHUSI.

CwmemranHoe OpojKeHHe, ero CymHocTh. Mopdonoruyeckue
NpU3HAKM U OHOJOrMYEecKHe CBOICTBa  BO30YIHUTENCH.
[IpakTuueckoe 3HaueHNE OPOKEHUSI.

OxuciieHue LEIITI0N03bl U JPYTUX OPraHWYEeCKUX BEIIECTB.
CymHocTh " XUMH3M OKHCIICHHS KJICTYATKH.
Mopdonornueckue NpU3HAKH M OHOJIOTHYECKHE CBOWCTBA
Bo30Oynutenei. [IpakTuueckoe 3HaueHHe Mpolecca.
PaznoxeHne MUKpOOaMM LIEJUTIONO3bI, CYIIHOCTh U XUMHU3M
nporiecca. Mopdomoruueckre MpPU3HAKH U OHOJOTUYECKHE
CBOMCTBA BO30YIUTENECH. [IpakTrueckoe 3HaYCHUE
Pa3I0KEHUS KIETYATKH.

Pa3noxeHrne MUKpOOpraHM3MaMU TE€MUIIEIITION03bI, TUTHUHA
¥ TIEKTUHOBBIX BemiecTB. MopQosornueckiue TpU3HAKKA U
Ouosiornyeckue cBoiicTBa Bo3Oynuteneil. Ilpakruyeckoe
3HaYEHUE MPOIIECCOB.

HenonHoe  OKHCIEHME  MHUKpPOOPTaHM3MaMHU  YIJIEBOJIOB.
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Cunres MHUKPOOpraHu3MaMu OpraHNnYCCKUX BCIICCTB.

10

IIpeBpamienue

MHKPOOpPraHU3MaMH
A30TUCTBLIX COETUHEHUN

Kpyrosopor azora. [{ukn npespamieHus a3ora B [04BeE.
AMMoHuduKanus OelakoB W aMHHOKUCIOT. CyIIHOCTh H
XMMH3M TIpoliecca amMMoHu¢uKkamuu. Mopdonorndyeckue
MIPU3HAKK U OMOJIOTMYECKHE CBOMCTBA aMMOHU(DHUITUPYIOIICH
Mukpogiopsl. IlpakTuueckoe 3HaueHHE aMMOHH(HUKALIUN
OEJIKOBBIX BEIIECTB.

Hutpudukanus u aenutpudukanus. CylmHOCTb U XUMHU3M
MPOIIECCOB HUTpUPUKAITTT u JTEeHUTPUPUKAITIH.
Mopdomnoruueckue NpU3HAKK U OHMOJIOTHYECKHE CBOMCTBa
HUTPUGUIHUPYIONIEH U TEHUTPUDUIHPYIOMEH MUKPOQIOPHI.
[IpakTryeckoe 3Ha4YeHUE HUTpUPHUKAITIT "
JTEeHUTPUPUKAITIH.

NmmoOunun3anus a3oTa, YCJIOBUS BOZHUKHOBEHHUS. 3HAUCHHE
nporecca.

Jenutpuukanus, CymHOCTb, XUMU3M U YCIIOBHS IPOIECCA.
Mopdonoruueckue NPU3HAKA W OMOJOTHYECKHE CBOWCTBA
BO30yIuTeNel. 3HaueHUe mpoiecca.

11

A3zotdukcanus u ee
pOJIb B HJIOI[OpO[[I/II/I

A3zoT¢ukcanys, 3HayeHre OMOJIOTUYECKHU CBSI3aHHOTO a30Ta.
AzoTtdukcanus CBOOOJHONKHMBYIIMMH MHKPOOPTaHU3MaMH.
[Mukn npeBpaiieHus azota B moyBe. CyIIHOCTb U XHUMH3M
OMOJIOTUYeCKOU ¢bukcanuu atMocdepHOro azora.
Mopdonoruueckue MPU3HAKA W OMOJOTHYECKHE CBOWCTBA
CBOOOTHOXHUBYIIMX a30T(HUKCUPYIOIIMX MHKPOOPTaHH3MOB.
[IpakTuueckoe 3HayeHWe a3oTUKCALUW B TMPUPOJE U
CEJIbCKOM XO35HCTBE.

AcconuaTuBHas azoT(uKcaus. Bozbynurenu, nx
MoOp(oJIOTHYECKUE TPU3HAKHU, OMOJIOTMYECKHE CBOMCTBA, pOCT
U pa3BUTHE. 3HAUYE€HUE IpoIecca.

CumbuoTHueckas azordukcanus. Mopdornoruueckue
MPU3HAKK ¥ OWOJIOTHYECKHE CBOMCTBA CHUMOMOTHYECKOU
azoTdukcupyromei Mukpodaopsl. Bumosas crennduaHOCTS.
B3anmopeiictBue  OakTepuii ¢ PaCTECHHUEM-XO3SIMHOM.
Bakrepounpl. Ycnous ¢GopMupoBaHUS a30T(HUKCHPYIOMICH
accoranuu. baktepun — CMMOMOHTBI HEOOOOBBIX PACTCHHIA.
[IpakTuyeckoe 3HaYeHHE a30TQUKCAMM B MPHPOJE U
CEJIbCKOM XO3S5IICTBE.

12

MIOYBBI

IIpeBpamienue
MHUKpPOOpPraHu3MaMu
COCIMHEHU N CepHl,

docdopa, xenesa

[IpeBpamienust cepbl, OWOJOTMYECKUN IUKI COEIUHEHUN
cepbl. OKHUCIIEHHE HEOPraHMYECKUX COCIUHEHHH Cephl.
Muxkpoduiopa mporecca, e€ Mopdonoruiueckue NpU3HAKU U
OMOJIOTUYECKHE CBOMCTBA. XMMHU3M M 3HAUCHHUE TIpolIecca.

BoccraHoBneHne  HEOPraHMYECKUMX  COCIUHEHUN  CEpBl.
Muxkpodopa mporecca, €€ MophoIorudecKue MpU3HAKH U
OHMOJIOTHYecKre CBOMCTBA. XUMH3M M 3HAUCHUE MPoIiecca.

[IpeBpaieHne OpraHndecKux U HEOPraHMYECKUX COSIMHEHUIM
dochopa. Muxkpodmopa mpormecca, €€ MophOIOTUIECKUE
MIPU3HAKK W OMOJIOTMYECKUE CBOMCTBA. XUMH3M M 3HAUYCHHE

npotiiecca.
[IpeBpamienue  coeauHeHut  xeneza.  MuHepanu3aus
OPTraHNYEeCKHX COE€UHEHHH, coAepIKaIInX JKeneso.
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Bo30yaurenu, 3HaueHue mnporecca.

OKHCIIEHHE BOCCTAHOBJIEHHBIX COCOUHEHUM JKejle3a U
BOCCTAHOBJIEHHE OKHCJIEHHBIX COEIUHEHUHN JKeJesa.
Mukpodmopa, €€  Mopdosornueckue  NpU3HAKH U

OMOJIOTHYECKHE CBOMCTBA. 3HAUCHHE MPOIICCCOB.

Pa3pea 2. Ilouarus
MPUHIIUATIBI 1
KOHIICIIIUH MTOYBCHHOM
MHUKPOOHOJIOTUH U

ITouBooOpazoBarenbHas JEATEIBHOCTh MHMKPOOPraHH3MOB.
Passurne B3rsaoB ydéHbIX. Poinb MHMKpPOOPraHMsMOB B
o0Opa3oBaHMM TO4YBBl M TryMmyca. Ponb  HOYBEHHBIX
MHKPOOPTraHU3MOB B IIJIOIOPOJUU IIOYBBI.

13 | skosnorun.
[TouBooOpa3zoBaTEIBLHBI
1 Tponece U poJib
MHUKPOOPTaHU3MOB B
00pa3oBaHUM MOYBHI
MuxkpobHble  11eHO3bI | MEeTOABI ONpeieeHNs] YUCIECHHOCTH, COCTaBa U aKTHBHOCTH
MOYB Pa3IUYHBIX | TOYBEHHBIX MHUKpPOOpraHu3MoB. CTpyKTypa MHUKPOOHBIX
TUTIOB. DKOJIOTUYECKUE | COOOIIECTB IMOYB  PA3IMYHBIX THIIOB (3UMOTEHHAas W
OCOOCHHOCTH Pa3BUTHUS | aBTOXTOHHAS MuKpodIopa, ONUroTpodHEIE,
MHUKPOOHBIX COOOIIECTB | XEMOJIUTOABTOTPO(DHBIE U ¢doromuToaBTOTpPODHBIE
MOYB MUKpPOOPTaHU3Mbl).  XapakTEepUCTUKA OCHOBHBIX TPy
MIOYBEHHOT'O HACEJICHUSI.
Bnusnue  abuotmueckux — (akTOpoB  Ha  aKTHUBHOCTH
14 MHUKPOOPTaHM3MOB ¥ (OPMHpPOBAHHE HMX COOOIIECTB
(TemmepaTypa TMOYBBI, BIIQXHOCTh, BO3AYIIHBII PEXUM,
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIN MOTEHIINAJ,
KHCIIOTHOCTh, TPAHYJIOMETPUYECKUN COCTAB MOUBHI).
Bnusane OuoTHueckuX (B3aMMOOTHOILICHHS OPraHU3MOB) U
AHTPONOreHHBIX (PAKTOPOB HA Pa3BUTHE MHUKPOOHOTrO 1I€HO3a
noyBbl. BiusHue oOpaboOTKH MOYBBI HA JKU3HEAEATEIBHOCTD
MTOYBEHHBIX MHUKpPOOPTaHU3MOB. MenuopatuBHble
MEpONPUATHS W HMX BIMSHUE HA MHMKPOHACEICHHE IIOYB.
Bimstare ceBooOOpOTOB HA MUKPOOHBIE COOOIIECTBA.
Bnusiaue Bnusinne 00pa®OTKH MOYBBI, MEIHOPALUN, MUHEPATbHBIX U
AHTPONIOTEHHBIX OpPraHMYECKUX yIOOpEeHUIl Ha MUKPOOPTraHU3MbI MOYBHI U €&
15 | dakropos Ha | iofopoane. BrusHHE XUMHUYECKHX CPEICTB  3aIIUTHI
MUKpPOOHOE (mecTMUMOB) HA  TMOYBEHHBbIE  MHKPOOPTaHU3MBI U
COO0OIIECTBO MOYBBI o0e33apaKuBaHUE TIOYBBI.
B3aumooTHomIeHuE Mukpoopranu3Mbl 30HbI KOPHS U UX BJIMSHHE HA pacTEHHE.
16 | MHKPOOPTaHH3MOB U CumMOM03 MHUKPOOPTaHW3MOB C pACTEHUSIMH. ONH(UTHBIC
pacTeHui MUKpPOOPraHU3Mbl U XpaHeHHe yposkas. Pa3Butue Ha
pacTEeHUsIX TOKCUT'€HHBIX TPHOOB.
Hcnons3oBanue MukpoOHble  3emIIeyIOOpUTENbHbIE Tpenapathl U UX
MHUKPOOPTaHU3MOB H UX | 3PPEeKTUBHOCTh. Mukopuzamus pacteHuid. llpumeHeHne
MeTaboIUTOB npu | MUKPOOOB —aHTAaroHWCTOB M AHTUOMOTHUKOB JJIS 3alUTHI
17 | Bo3menbiBanun C.-X. | pacteruii. Vcmonb30BaHHE MHUKPOOHBIX IPETapaToB s
KyJbTYp 060pBOBI c HACEKOMBIMHU -BpEIUTENSAMU
CENIbCKOXO3SMCTBEHHBIX  KynbTyp. CrTumynsamus — pocra
pacTeHuii OMOJIOTHYECKH aKTUBHBIMH BELIECTBAMH.
[IpeBpamenue [TpumeneHne MeToJ0B OMOKOHBEPCHH B CEIILCKOM XO3SHCTBE.
18 | Mukpoopranusmamu HerpaguuumoHnHnele  myTM  OMOKOHBEPCHMH  HACTEIbHBIX

PACTUTCIIBHOTO  ChIPbA

yrieBosioB B 9rtaHOoN. Kpaxmanocozpepxamiee CHIPbE U
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(6uokoHBepcus) BO3MOXXHOCTHU ero OMOKOHBEPCHH. buokonBepcus
eJUTION030-TMTHUHOBEIX MatepuanoB. llomyuenue Owmorasa
u3 oTX0J0B (pepM H ero mpumeHeHue. CHUIOCOBaHUE KOPMOB
KaKk  MeTOoJ  dSHa’poOHOW  OmokoHBepcuu.  CrocoObI
cHJIoOCOBaHMs, Mukpodiaopa cuioca. Pasel co3peBaHuUsA
cuinoca. JluHaMMKa Tpomecca  CHJIOCOBaHUS M €0
perynupoBanue. Jlpyrue crnocoObl MHUKpPOOHOIOTHYECKOTO
KOHCEPBHUPOBAHUS KOPMOB.

6. MeTtoaunyeckne peKoMeHIaAunU AJIs1 npoBeaeHus TeKylero KOHTPOJIsI
ycneBaeMoOCTH/IIPOMEKYTOYHOI aTTecTAllUM N0 IMCHMILINHE

Texkymmii KOHTPOJIb YCIEBAEMOCTH B paMKax AMCHUIUIMHBI TIPOBOISTCS C IENBIO
ONpeNieIeHus]  CTENEHH  OCBOGHMs  OOydYalOUIMMHUCH  OCHOBHOM  IpoQeccHOHaTbHOMN
00pa30BaTesIbHOI POrpamMMmBl.

Texymmii KOHTPOJIb YCIIEBAEMOCTH O0YYarOIUIiCs IPOBOJUTCA MO KaXKAOM TeMe yuyeOHOM
JMCHUTUIAHBI ¥ BKIIFOYAET KOHTPOJIb 3HAHUI Ha ayJTUTOPHBIX U BHEAYIUTOPHBIX 3aHITHUSAX B XOJI€
BBINOJIHEHHSI CAMOCTOSATEIBHOM padoThI.

[IpomexxyTouHasi arrectanusi OOYYarOIIUXCsS MPOBOAUTCA B (QOpMe CHadu 3adyera C
OLICHKO.

3ayer chaeTcs COIMNIACHO pAclUCaHWI0 H  CIOYXHT (opMoil mpoBepku y4eOHBIX
JOCTHKEHUM 0Oyuaromuxcst mo Bceil mporpamMme y4yeOHOW AMCHUIUIMHBI M HPECIENyIoT ILeb
OLICHUTH y4eOHbIE TOCTIXKEHUS 32 MEPHO U3YICHUS TUCIIUILIHHEIL.

DOOM ona  mekywe2o0 KOHMPOJA YCNeeaemMocmu, npoMeNdCYMmoyHoU ammecmayuu
npeocmasnenvt 6 cocmase OI1OII.

7. MeToanyecKue peKoMeHIAUHU 00y4YAIoUIUMCS M0 OCBOECHHI0 JUCIHUIUIUHBI, B TOM YHCIE IJIA
CaMOCTOSATENbHON PadoThl 00yYaAKOIIUXCS

[Tpuctynas kK M3y4eHUIO NUCHUIUIHHBI, 00yYarOmUMCs HEOOXOIUMO O3HAKOMHUTHCS C
HACTOSIIEH MPOrpaMMOM M BHUMATEIbHO W3YUYUTh NEPEUYECHb 3HAHUM, YMEHUW, BIAJACHUN U
KOMIIETCHIINI, KOTOpBIe OHa popmupyeT (cM. 11.3).

J171st OCBOGHMSI TUCIUTUIMHBI HEOOXO0IUMO:

- nocewjeHue  JIeKYUOHHbIX  3AHAMUL, KOHCHEKMUPOBAHUE  JIeKYUul, U3yyeHue
coomeemcmaylowux pazoenos, 2uas, napazpag)o8 pPeKoMeHOOB8AHHLIX Npenooasamenem
VUEOHUKO8 (CM. CHUCOK OCHOBHOU 1umepamypsl 6 n.9 nacmoswel npocpammol);

- c80eBpeMEeHHAsl NOO20MOBKA K 1AO0PAMOPHLIM 3AHAMUAM U AKMUBHOE Y4aCmue 8 HUX,

- cucmemamu4eckasi CamMocmosmenvbHas paboma.

Ot oOyuarmuxcst TpeOyeTcs peryisipHOe TOCeUIeHHe JIeKIIMOHHBIX 3aHATUN, Ha
KOTOPBIX OHH TOJy4aloT HEOOXOTUMBIH TEOPETUYECKH MHHUMYM. JIEKIIMOHHBIC 3aHATHUS
bopMUPYIOT TpeACTaBICHHE O B3aWMOCBS3M W3Y4YaeMbIX pa3[elioB U TeM JUCIUIUIMHBI, €e
MEXIUCIUTUTMHAPHBIX ~ CBSI3AX,  KYJIBTYPHOM  3HaueHMHW. Ha  JIeKnusiXx  BBOJMTCSA
TEPMHUHOJOTHYECKH MHUHUMYM, pPAacCMAaTPUBAIOTCS OCHOBHBIE JJIEMEHTHI  COJAEpIKAHUS
U3yYaeMbIX TeM, OOBSCHAETCS 3HAYMMOCTh W3y4aeMOro MaTrepuaja s Oy;ymien
npohecCHOHANBHON /1eATeIbHOCTH, OOUIECTBEHHOW W YacTHOW JKU3HU, YTO CIIOCOOCTBYET
MOBBIIIICHUIO BHYTPECHHEH MOTHBAIIMH OOYYAFOIIUXCS K U3yUYEHUIO AUCIUILINHBL. JIEKIIMOHHBIC
3aHATUSA TPOBOASTCA C MPUMEHEHUEM MYJIbTHUMEIUNHBIX TMPE3eHTAlMi, YTO aKTUBU3HPYET
3pUTENBHYI0 TIaMATh 0O0ydJarommxcsi. KOHCIEKTUpPOBaHHME JICKIMHA SBISETCS OO0S3aTEIBHBIM.
KoHcnekT MoxkeT ObITh MOJHBIM WM COJEpKaTh pedepaTHBHYIO 3allUCh pacCMaTpPHUBAEMBbIX
BOIIPOCOB U BBIBOJIBI 10 KXKJIOMY M3 HUX. JlOmycKaeTcs COCTaBICHHE OIOPHBIX KOHCIICKTOB,
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OTpaXKaloIIUX JIMIIb KJIKYEBbIE IMO3ULMU PACCMATPUBAEMOIO TEOPETUYECKOTO0 MaTepuaa.
Hannuune xoHcnekTa 00s13aTeNbHO, 00bEM KOHCIIEKTa ONPEAEIISeTCS CAMUM 00YyYaroIMCs.

JlornueckuM  NpOJOJDKEHHEM  AyJIWTOPHBIX 3aHATUH  SIBISIETCd  BHEAyIUTOpPHAs
camocTosiTellbHas paboTa, KOTOpas COCTaBISIET 3HAYMTEIbHYIO 4acTh y4yeOHOM paboThl MO
W3YYEHHIO TUCLUIUIMHBI U OBJAaJECHUI0 KoMIleTeHIUAMU. C 1eNIbI0 IPaBUIIbHON €€ OpraHnu3alnuu
U TOBbIIEHUS 3(PPEeKTUBHOCTH OOYyYAIOUIMMCS PEKOMEHIYeTCsl MOJb30BaThCA MIAHAMU
1aOOpaAmopHblIX  3aHAMUL U MemOOUYeCKUMU PEKOMEHOAYuaMu Nno NIAHUPOBAHUIO U
op2aHu3ayuy CamoCmosmenbHou pabomsl 00Y4AOWUXCA NO OUCYUNIUHE, Pa3padOTaHHBIMU
aBTOPOM HACTOSIIEH MporpamMmsl (B hopMe METOINYECKUX YKa3aHUIN U IPAKTUKYMOB).

I'oToBsACH K 3aHATHAM, CIEAYET O3HAKOMMTHCS C IEPEYHEM 3HAHWM, YMEHUH, BIAJICHUN
U KOMIIETEeHIUH. DTO HEOOXOJUMO AJISl TOTrO, YTOOBI, 3aBEpIIMB IMOJITOTOBKY, O0ydJaromuiics
MOT IIPOBECTU CAMOKOHTPOJIb JJIsl YCTAHOBJICHUSI BIIaJICHUS/HE BIaIeHUs 3HAHUSAMU, YMEHHUSIMH,
HaBBIKAMU ¥ KOMIIETEHIUSIMHU.

3areM HEOOXOAMMO TMPOYECTh IEpPEUYEeHb BBIHOCUMBIX Ha JIaDOpaTOPHOE 3aHATHE
OCHOBHBIX BOIIPOCOB (B TOM YHCII€ BOIIPOCHI AJIsi 0OCYXkKIEHU ), IO yKa3aHHOH B IJIaHe yueOHO
JUTEepaType U3yUnuTh TEOPETUUECKUN MaTeprail, OCBOUTh TEPMUHOIOTMUECKU MUHUMYM.

Ecnu B miaHe 3aHATUS €CTh 3a/laHUSl B TECTOBOM (opme, HE0OXOAUMO BBIIOJIHUTH UX
NUCbMEHHO WM YCTHO. BbINonHeHue Takux 3aJaHUil CUMTaeTcsl TBOpUECKOW paboTod u
OLICHMBAETCS MIPENOAaBaTesIeM OTAEIBHO OT YCTHOTO OTBETA.

Memoouueckue pekomenoayuu no niAHUPOBAHUIO U OP2AHU3AYUU CAMOCMOAMENbHOU
pabomosl obyuarowuxca no OucyuniuHe TMO3BOIAT OOyyarolleMycs NMPaBHJIBHO OPraHU30BaTh
peXuM CBOEH ydeOHON NeATeNbHOCTH, pachpenenuTh Bpems. O3HAaKOMJICHHE C BBOJIHBIMHU
pa3zenaMu METOAWYECKMX peKOMeHAauuid OylneT MOoJie3HO A OOLIero MOHMMAaHHs ey,
3aja4, GOpM U COJIepKaHUsl CAMOCTOSTENIbHON pabOTHI.

8. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHI (KOMILJIEKT JULIEH3HOHHOT0 M ¢B0OoaHOTO0 I10)

IIpu ocymecTBIeHNH 00Pa30BaTEILHOIO MPOIECCa CTYAEHTAMHU U PO eccopCKo-
MPenoAaBaTe/;ibCKUM COCTABOM HCIOJIb3YIOTCSH CJeayloliee:

bankuaaHHBIX JIoCTyTI K 3JIEKTPOHHO-OMOIMOTEYHOM cucTeMe «JIaHby

JlocTym K 37eKTpOHHO-0MbInoTeuHoM cucteme «Book.ruy
JlocTyT K 37eKTpOHHO-0MOMoTedHOM cucteme «lOpaitT»
JlocTym K 37eKTpOHHO-0NOIMOTeYHOM cucTemMe «PykoHT»

HurepHer, cerb, |Cucrema koHTpoisa goctyma [Ptables

0e30IacHOCTh Cuctema antuBupycHoit 3amutsl KasperskyEndpointSecurity
[Tporpammuoe cpenctBo 3amuthl nHGopmarmu ot HCJI SecretNet6 (Bepcus
6.5, aBT. pexxum)

AIl «kKoHTHHEHT»

Kpunro-pro4.x

VipNetClient 4.x

VipNetPKI Client 1.x

Dallas Lock 8.0-K

Jinn-xmenTs. 1.0

CYB/], cepepnoe |Microsoft SQL

o, Microsoft SQL Express
onepauvoHHbIE MySQL
CHCTEMBI PostgreSQL

Microsoft Windows 2003 server
Microsoft Windows 2008 server
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https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCYQFjAA&url=http%3A%2F%2Fwww.postgresql.org%2F&ei=lgXqUouXD8304QSImoCoAQ&usg=AFQjCNHhuOZnVQteX8H9LuxN9CJBVzl4ZA&bvm=bv.60444564,d.bGE

Microsoft Windows 2012 server

Microsoft Windows Terminal Svr CAL 2003
Linux Centos 6 x

Linux Fedora 12

Microsoft Windows XP

Microsoft Windows Vista

Microsoft Windows 7 starter edition
Windows 7 Pro SPI 64-bit

MacOS

Jucrannnonnoeod | CucreMa ynpasieHHs AUCTaHIMOHHBIM o0ydyenneMMoodle(MoaypHas
yuyeHHe 00BEKTHO-OPUEHTUPOBAHHAS JUHAMHUYECKas yueOHas cpefa)
IIpaBoBble, HNudopmanmonHo-nipaBoBas cuctema «l apar»

UH(pOPMAIMOHHBI

€ M IOMCKOBBIe

CHCTEMBI

KommnbioTepHoere ' Moynu Ui TECTUPOBAHHS B CUCTEME YIIPABICHHS AJICKTPOHHBIMH Kypcamu
CTHPOBaHME Moodle

Od¢ucnopie Microsoft Office 2007

MPUJIOKEHUS, Microsoft Office 2019

pabora ¢ Adobe Acrobat Reader

JAOKyMeHTaMu ABBY FineReader 9.0

9. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00eceueHue TUCIIUIJIMHBI:
a) OCHOBHAasl JIUTEpaTypa
1. EmuieB B. T. Mukpo6uosnorus : yueOonuk 11t By3oB / B.T. EmueB. — Mocksa : [Ipoda, 2006. —
444 c.
2. Muxkpobuonorus : y4e6. mocooue / P. I'. T'ocmanos, A. K. lN'amuymmun, A. X. Bonkos, A. W.
WbparumoBa. — 3-e wuzm., crep. — Cankr-IlerepOypr: Jlaws, 2019. — 496 c. — URL:
https://e.lanbook.com/book/112044.— ISBN 978-5-8114-1180-1.— TekcT : 371eKTPOHHBII.
3. MukpoOuomnorus: yued. nocodue / cocraButens O. M. CoboneBa. — Kemeposo : Ky30acckas
I'CXA, 2018. — 111 c.— URL.: https://e.lanbook.com/book/143026.— TeKcT : 37E€KTPOHHBIMN.

0) 10MOJIHUTEJILHAS JIUTEepaTypa

1. Kpacnukosa JI.B. Mukpo6uosnorus : yue6. nocobue s By3os / JI.B. KpacuukoBa. — CaHKT—
[erepOypr: Tpouuxwuii moct, 2012. — 296 c.

2. Kopoctenesa JI.A. OcHOBBI 3KOJIOTMM MUKPOOPraHU3MOB : yueb. nmocodue / JI.A. Kopocrenesa,
A.I" Komaes.- Cankt-IlerepOypr : Jlans, 2013.- 240 c.

3. Inemakosa B. U. Mukpo6uonorus : yue6. nocodue / B. U. Ilnemakosa, H. A. Jlemesa, T. 1.
Jlopenrens. - Omck: Omckuit AV, 2019. - 75 ¢. - URL: https://e.lanbook.com/book/126624. —
ISBN 978-5-89764-826-9.- TekcT : 311IeKTPOHHBII.

4. Termep E. 3. [Ipaktuxym no mukpoouonoruu / E. 3. Ternmmep. — Mocksa : Koumoc, 2004 — 175 c.

B) UHTepHeT-pecypcehI:

1. LenTpanbHas Hay4yHas CENbCKOXO3SHCTBEHHAs OMONIMOTEKA :
3JIEKTPOHHBIN.

2. OcHoBbl MukpooOuosoruu : cat. - URL: /— TekcT : 2JIeKTpOHHBIH.

3.. CenbCcKOXO03UCTBEHHAS JIEKTPOHHAss Oubnmoreka 3HaHui (CObu3l) :
TeKCT : ANEeKTPOHHBIN.

caiit. — URL: ru. — Tekcr :

caiitr. — URL: htm—
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https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CCQQFjAA&url=http%3A%2F%2Fwww.abbyy.ru%2Fsupport%2Ffinereader%2F90%2FFAQ&ei=0irqUrJzo8biBIv3gPgH&usg=AFQjCNE52UjF9p77kVKCbangqviLHgCJwg&bvm=bv.60444564,d.bGE
https://e.lanbook.com/book
https://e.lanbook.com/book/143026
https://e.lanbook.com/book/126624
ru
http://collegemicrob.narod.ru/microbilogy/
http://www.cnshb.ru/akdil/default.htm

r) CoBpemenHble mnpodeccuoHaIbHble 0a3bl JAHHBIX M MHG(OPMALMOHHBbIE CIPABOYHbIE
CHCTEeMbI

1. Poccuifckuii arpapubiii moprtan : caiit. — URL: https://agroportal-ziz.ru. — Texkct
3JIEKTPOHHBIN.

2. eLIBRARY.RU : nHayunas snextpoHHas 6ubnauoreka : caiit. — URL: http://elibrary.ru — Texcr :
3JIEKTPOHHBIN.

10. MaTtepuajJbHO-TEXHHYECKOE 00ecriedeHue TUCHUNJINHBI:

HaumeHnoBanue
OﬁopyHZBaHHHX Ne Ilepeyenb 00opynoBaHust
yaeOHbIX ayIuTOPpUH U TEXHUYECKHUX CPeJACTB 00y4YeHHUs
KaOMHETOB,
Jaboparopuii
I'-305 YuyeOnas aynuropus
DIIEKTPOXOJOAWIBHUK — 1
Jlocka memnoBas — 1
Mukpockon MIIC-1 -1
TpuHoKyApHBINA MUuKpockon «buomen 6» - 1
TpuHokynsapHblid MUKpockon «buomen 1» - 1
Vyebmas [TK-kommbrotep — 1
ayIUTOPUS TUTSt TepMochaT -1
HpOBECH ToHkuii KIUEHT — 3
N Tpubyna — 1
3aHATUN
No Hozarop — 1
JIEKLIMOHHOT'O
I-305 OrunerymmuTens -1
tuna. KaOunersl,
OCHAILICHHbIE Mapra — 14
. Crenp ¢ HarIAIHBIM WJLUTIOCTPATUBHBIM MaTEpPHAIOM —
MYJIbTUMEIUHHBIM )
00opy10BaHUEM Croi — 3
Cryn—28
Tepmocrar — 1
LenTpudyra nadboparopuas — 1
[Ikxad aBycTBOpUATHIM Mea. — 2
[kad KHUKHBIT — 2
Mukpockon — 19
YyeOHas Yueonas ayguropus I'-305
ayuTopus TUIS DAEKTPOXOJIOJUIBHUK — |
MIPOBEACHUS Hocka menoBast — 1
3aHATHI Mukpockon MIIC-1 — 1
CEMUHAPCKOI0 TpuHoKygpHBIA MuKpockon «buomen 6» - 1
THMA Ne TpuHokynsapHbId MUKpOcKon «buomen 1» - 1
VYueOHast 305 [TK-xommbrotep — 1
ayAUTOpHUs JUIst Tepmocrar — 1
IrPYNIIOBBIX U ToHkuil KIHMeHT — 3
WHIUBUYyaTbHBIX Tpubyna — 1
KOHCYJIbTaIUi Hozarop — 1
VYyeOHas OruerymmuTens -1
ayAUTOpHUS TSt [Tapta — 14
TEKYIIETOo Crenji ¢ HaIVIAIHBIM WJUTIOCTPATUBHBIM MAaTEpPHAIOM —
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KOHTpPOJIA i
MPOMEKYTOUHOM
aTTeCTaluu

1

Cron -3

Cryn—28

Tepmocrar — 1

LenTpudyra nadboparopuas — 1
[lIxad nBycTBOpUATHI Mea. — 2
[xad KHUKHBIT — 2
Mukpockomn — 19

Ilomemieane  mig

I'-311 KomnbroTepHbIii Kiaace
ITK SuperPower/MBASUSAcer — 6

CaMOCTOSTCIBLHOMI
paboTHI Crom -1
[IIkad BHICTABOYHBIN C KOJUICKI[. SHTOMOJIOT.MAaT-TIOM—
6
KOMvHHOTep i dortorpaduu 3HTOMOGAYHBI B paMKax — 12
b KJTace ITopTpeTsl yueHbIX B paMKax — 5
NeI-311, Croit koMmbIOTEepHBIN — 11
YUTaIbHBIA | Cryn — 9
3an Hayynoi | Jlocka — 1
6ubmuorexn | Lymba —1
Oruerymurens — 1
UnTaabHbIi 321 HAYYHOH OHOJINOTEKH
Cron— 12
Cryn—21
Komnerorep Formoza E3500 1384 ¢ Bbixogom B
WNurepuer — 12
KaranoxHas cuctema OMOIMOTEKH — 711 00yUeHUS
bubnmnoTeka CTYJICHTOB YMEHUIO TIOJIb30BATHCSI CUCTEMOM TIOUCKA
JIUTEPATYPBI
YuTaabHBIN 341 Cron—12
OMOINOTEKH Cryn-21
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