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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUSA 1O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMUN OCBOEHUA OGPA30BA-
TEJIbHOM ITPOT' PAMMBI

1.1 IInanupyemslil npouecc oOydeHHs MO AUCUUILIMHE, HApaBiIeH Ha (POPMUPOBAHUE CIEILY-
IOIIUX KOMIIETCHIIUH:
O6menpodeccuonanpubie komnereHuu (OI1K):
CriocobeH pemiath TUIOBBIE 331a4H MPO(GECCUOHATBLHON IEATETFHOCTH HA OCHOBE 3HAHUHN OC-
HOBHBIX 3aKOHOB MaT€MaTHUYECKUX, €CTECTBEHHOHAYUYHbIX M OOLIENpO(PecCHOHATIbHBIX TUCLMIUIMH C
NpUMEHEHHEM HH(OPMAMOHHO-KOMMYHHKAIMOHHBIX TexHooruit (OITK-1)

NHauKaTopbl 10CTHKEHUS] KOMIIETeHIUHU:
Hcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH IS PEUICHUS THIIOBBIX 3a-
na4 npodeccuonanbroi aesreapaoctr. (OIMK-1.2).
1.2 Ilnanupyemblie pe3yabTaThl OOy4eHHs MO JUCHMILIMHE MHKpOOHOIOTHs, XapaKTepu3yro-
IIMX 3Tarbl GOPMUPOBAHUS KOMIETEHIUM, COOTHECEHHBIE C MJIAHUPYEMBIMU Pe3yJIbTaTaMH OCBOCHHUS
oOpasoBaTenpHOU mporpammsl 1o crienuanbHocTi 35.03.04 ArpoHOMES, HANIPaBIEHHOCTh ATpPOOH3-
HEC IPeJICTaBJIEHbI B TA0JIUIIE:

Kon IInanupyemsle pe3yspTaThl 00y4eHHs
koM- | Copepxanue komne- | Kox n HanMeHOBaHUE WHIW-

METEH- TEHLIHUHU KaTopa JOCTIKEHUS KOMIIE- DopMHpyEMBIE 3HAHMSI, YMEHUS U HABBIKU
o TECHI WU

OIIK-1| Cmocoben pemats|OIIK-1.2Mcnons3yer ocHoB-|3nanue: Mopdonorus, reHeTnka, GU3NOIOTHS,

THIIOBBIE 3aJa4K
npodeccuoHaIbHON
JEATENHHOCTH Ha
OCHOBE 3HAHHIl OCHOB-
HBIX 3aKOHOB
MaTeEMaTUYECKHX, €CTe-
CTBEHHOHAYYHBIX u
o0mernpo-
(eccHOHANBHBIX  JTHC-
IUIUIAH C TIPUMEHEHH-
eM uH)Oop

MaIMiOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI

HBIE 3aKOHBI €CTECT-
BCHHO-HAYYHBIX AWUCHUIIINH
JJId pCUICHUA TUIIOBBIX 3aday
npohecCHoHaTbHON
JEeSITeTbHOCTH.

CHUCTEMaTHKa NPOKAPUOTHBIX U 3JyKapHOTHBIX
MHUKPOOPTaHU3MOB. MeXaHU3Mbl MeTa0oIM3Ma
U TpeoOpa3oBaHusl SHEPTHHM MHUKPOOpPraHHW3Ma-
MH, UX POJb B KPYrOBOPOTE OHMOTCHHBIX 3JIe-
MEHTOB, pAa3lOKEHUH TPHPOAHBIX BEIICCTB.
Biusinue Ha pa3zButHe
MHKPOOPTaHU3MOB
BHEILIHEU Cpepbl.
TeopeTnueckre OCHOBBI B3aHUMOJICHCTBUST MUK-
POOPraHu3MOB APYT C APYTOM.

Ymenue: I'0TOBUTBH MUKPOCKOIIMPOBAThH Mpe-
napaTbl MUKPOOPTaHU3MOB, pa3iindaTh OCHOB-
HbIE

rpYIIBl MUKPOOPTaHU3MOB, KYJIbTHBHUPOBATDH
MHUKPOOPTaHU3MBI U U3y4aTh ux. [I[poBoUTH
KOJIM4YECTBEHHBIN yUET

MHKPOOPraHU3MOB B Pa3JIMUHBIX CyOCTpaTax.
[Toy4aTh HAKOIMTEIbHBIE U YUCTHIE KYJIbTYPHI
MHUKPOOPTaHU3MOB, OTIPENIEIISITH TUTP MHKPOODP-
FaHU3MOB B

Ouonpenaparax, IpOBOANUTH KaYECTBEHHBIE Pe-
aKIUK HA MPOAYKTHI

MeTaboJIM3Ma MUKPOOPTaHU3MOB.

Hasvix u (uiu) onvim desmenvrocmu’. HaBbIku
BJIaJICHUsS METOJUKaMH paboOTBl ¢ MHUKPOOpTa-
HU3MaMH, HaBBIKAMHU YIIPABIICHHUS OCHOBHBIMU
XapaKTepUCTUKAMH MUKPOOPTaHU3MOB.
[IpuoOperaTs ONBIT B 00J1aCTH MUKPOOHOJIOTHH,
OTIBIT YIIPABJICHUSI OCHOBHBIMHU XapaKTepUCTH-
KaMH MHKPOOPTaHU3MOB, HCIIOJIb30BAHUS MUK-
POOHOIOTNYECKUX TEXHOJIOTUI B IPAKTHUKE

pa3IMYHBIX  (aKTOPOB

MPOM3BOJICTBA M TIEPEPAOOTKH CEIIbCKOX 035 M-




| |CTBeHH017I HOPOIYKIIHH.

2. OBBEM JUCHHUIIJINHBI B BAYETHBIX EJMHUIIAX C YKASAHUEM
KOJMYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIO-
IMUXCsA C HPEHNOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOINUXCS

Cemectp | Tpynoem-

KonTakTHas padora ¢ npenogasarejeM|CamocrosTenbHas| KonTpoan

KOCThH
3.E. / uac.

padora,uac.

" KonrakTtHas

Jlexuuii, [JIadopar. |[IpakTny.

. . |paGora Ha mpo-

yac. 3aHATHI, |3aHATHH,

MeKYTOUHYIO
yac. 4ac

aTTecTanuio,

qac.

®opma NPOMEKYTOY-
HOW aTTecTa-
unu(3K3./3a4eT ¢
OlIeHK./3a4eT)

Ounas popma odyuenusi 2023, 2024, 2025, 2026 rog HaGopa

3 3/108 18

18 18 0,2 53,8

3a4cT

3. COAEP) KAHME JUCHUIIIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB 1 BU1OB YUYEBHbIX 3AHATUU

3.1 Ctpykrypa 1t

HCILUIINHBI COCTOUT U3 TCM.

CTpyKTypa ¥ CUHNJIHHBI

Tema 1
«IIpenmer, 0OBEKTHI,
UCTOpUSI pa3BUTHUS U

3aa4yl  MUKpoOuono- | Merabomu3mM MHUKpPO-

Tema 2 Tema 3 Tema 4
«Cucremartuka 1po- | «Mukpoopranusamsl u | «['eHeTUKa MHKpPO-
KapuoT. OKpY>KaroIas cpeia». | OpraHu3MOBY.

HUM yriiepoar.

TUH. BI/IOTCXHOJIOFI/Iﬂ OpFaHI/I3MOB)).
MHUKPOOPTaHHU3MOB).
Tema 5 Tema 6 Tema 7 Tema 8

«[IpeBpamienue Mukpo-| «buonornyeckas ¢uk- | «IIpeBpamenne wmuk- | «[louBeHHass MHK-
OpraHu3MaMH  COEJIMHE- | Calys MOJEKYJISIPHOTO | POOPraHU3MaMu  CO- | pOOHOTIOTHS.

a3oTan. €IMHCHUM a30Tay.

Tema 9

B paCTCHUCBOACTBEY.

((BaKTepI/IaJ'IBHLIC pe-
naparbl, HCIOJIB3YCMbIC

3.2 CO)ICp)KaHI/Ie 3aHATHH JIEKIIMOHHOI'O THIIA 110 AUCHUIUIUHBIL, CTPYKTYPUPOBAHHOC 110 pa3jicjiaM C
YKa3aHHuEM OTBEACHHOI'O Ha HUX KOJIMYCCTBA AKaAECMHUYCCKUX YaCOB U BUI0OB 3aHATHH;

HaumenoBanue pa3- Kparkoe cogep:xkanue pasaesa Kox-Bo ua-
aesia(TemMbl) IMCHH- COB
TUTUHBI
OYHasA
2023, 2024,
2025, 2026
Paznea 1. Bonpoc 1. MukpoOuoorusi, UCTOpHs BO3ZHUKHOBEHHS, OOBEKTHI 2

«[Ipeamer, 0OBEK-
TBI,AICTOPHS Pa3BUTHUS
u

3a/1a4d MUKPOOHOJIIO-
rud. buorexHosorus
MHKPOOPTaHHU3MOB).

€C U3YUCHUS, OCHOBHLIC HAIIPABJICHUA U IICPCIICKTUBLI pa3BUTUSA

Ha COBPpECMCHHOM J3Tall€C.

Bonpoc 2. OcHOBHblE TpyNIBI MUKPOOPTaHW3MOB: aKapHOTHI,

MPOKAPHUOTHI, DYKAPUOTHI, UX OCHOBHBIC OTIIMUHSI.
Bonpoc 3.MuxpoObnonorusi — 0CHOBa OMOTEXHOJIOTHH.




HaumeHoBaHue pa3- Kparkoe cogep:xxanue pasjiena Kou-Bo ua-
aejaa(TeMbl) UCIU- COB
TUIMHBI
OoYHasi
2023, 2024,
2025, 2026

Paznen Bonpoc 1. IlpuHIHIIBI CUCTEMATUKH 2
2.«CucremaTuka MpoKapuoT. MeXyHapoAHbIE TPABUIAHOMEHKIIATYPHI.
MPOKApPHUOT. Bonpoc 2. Paznoobpasue nmoTpeOHOCTH MUKPOOPraHM3MOB B HC-
MeTtaboau3M MUKpO- |TOuHUKaX NuTaHusa. CrnocoObl MOCTYIJICHHS MUTATElIbHBIX Be-
OpPraHU3MOBY. IIeCTB B KJIETKY. THUIIBI MUTaHUS Y MUKPOOPTaHU3MOB.

Bonpoc 3. ObMeH BeIecTB y MUKPOOPTaHU3MOB: SHEPTOJIAr0IINe

npoueccel (Karaboiu3M) U SHEPromnoTpeOsIonIre MPOIecChl

(bnocunTes).

Bonpoc 4. Ponb hepMeHTOB B *KHU3HEIEATEILHOCTH MUKPOOPTa-

HU3MOB.
Paznen 3. Bonpoc 10THOIIEHNE MUKPOOPTAaHU3MOB K (PU3MYECKUM, XUMH- 2
«MUKpPOOPraHU3Mbl U [4ECKUM U OMOJIOTUYECKUM (haKTOpaM BHEUIHEH.CPEIbI.
OKpYyXarolas cpenay. [Bonpoc 2. CUMOMOTHYECKHE, aHTarOHUCTUYCCKUE W ITapa3UTH-

YEeCKUE B3aMMOOTHOIIIEHUSI Y MUKPOOPTaHU3MOB.

(TTpoGnemHast JEKIks)
Pa3nea 4. «'eneruka |Bonpoc 1. I'eneTndeckuil annapar y npokapuot. Buexpomocom- 2
MHUKPOOPTIaHU3MOBY. |HbIE (PAKTOPBI HACIEICTBEHHOCTH — MJIA3MU/IbI. Peruukarms JIHK.

Bonpoc 2.I'enetnueckue U3MEHEHUS Y MHUKPOOPTraHU3MOB: MY-

Taluu, TpaHchopManus, TpaHCAYKIINS, KOHBIOTAIIHs.

Bonpoc  3.®eHOoTHMIIMYECKAas WM3MEHUYMBOCTH: MOIUDUKAIINS,

ajianranus.
Paznen Bonpoc 1.3nauenue mnpeBpalieHus yriepoaocoepKaiiiux Be- 2
5.«IIpeBparienue IIECTB B KPYTOBOPOTE YIIIepoja B MPUPOE U POIIb
MHKPOOpPraHU3MaMH |MHUKPOOPTaHU3MOB B pacrajie OpraHMYECKUX BEIIECTB.
coeMHeHul yriepo- |Bonpoc 2.MoJ04HOKHUCIIOE, CIUPTOBOE OpOoXkKeHue, BO30yIuTeNy,
na. 3HAa4YCHHE B MUIICBON MPOMBIIIUIEHHOCTH U OBITY.

Bonpoc 3.MacnsHokuciele 0akTepud M IpOLEcChl OpOKeHUs

BBI3bIBAEMbBIC IMH.

Bonpoc 4. MukpoopranusMsl, pa3pylIaroiie KIETY4aTKy: aj’po-

OBl M aHA3POOBKI.

Bonpoc 50kucieHne MUKpOOpPraHU3MaMH YTJI€BOJOPOOB, KH-

POB, STUJIOBOTO CIHPTA.
Pazgean 6. Bonpoc 1. DHepro3p(eKTUBHOCTh M 3KOJIOTMYECKas YHUCTOTa 2
«buonorunueckas OMOJIOrMYECKOro a30Ta.
¢bukcanust Mosieky-  |Bonpoc 2.CBOOOIHOXXUBYIIME a’3pOOHbIE W aHA3pOOHBIE a30T-
JIIPHOTO a30Tay. (buKCHpYIOINe MUKPOOPTaHU3MBI.

Bonpoc 3. AcconnatuBHble a30T(OUKCUPYIOIINE MHUKPOOPTaHU3-

MBI

Bonpoc 4. Cumbunotnyeckasazotdukcaiys y 6000BbIX U pacTe-

HHI.

Bonpoc 5. Cumbmnornueckasiazordukcaius yHeO000BBIX pacTe-

HHUI.
Pazgen 7. 2

«IIpeBpanienre Muk-
pOOpraHu3MaMH CO-
€MHEHUI a30Tay.

Bonpoc 1.3nauenune MuHepanu3aluu a3z0TCOJEpKallluX OpraHu-
YeCKNX COeINHEHHH.

Bonpoc 2.Bo30ynutenu, XUMHU3M TMpoIlecca MUHEpATU3allud B
a’pOOHBIX U aHA3POOHBIX YCIOBHSIX.

Bonpoc 3. UmMobunu3anus a3oTta B OYBE.

Bonpoc 4.Ilpouecc nutpudukanuu. Bo3oymurenn. Perymsims




HaumenoBaHue pa3- Kpatkoe cogep:xkanue pa3aesia Kox-Bo ua-
aejaa(TeMbl) UCIU- COB
TUIMHBI
OYHasdA
2023, 2024,
2025, 2026
mpotlecca.
Bonpoc 5.Ilpouecc neautpudukanuu. Bo3doyaurenu. Perynsius
mpoliecca.
Pasnen 8. Jlexyusa 1 2
«ITousennas MUKPO-  |Bonpoc I1.TIouBEeHHBIE MUKPOOPTaHU3MB,
OounoHs».

MCTO/bI OIPEACIICHNUA UX COCTaBa U aKTUBHOCTHU

(Ipobnemuas nexuws) Bonpoc 2. ®aktopsl cpeapl, onpenensomue GopMUpoBaHHE MHKPOO-

HBIX aCCOLHUAINHN TOYBHI.

Bonpoc 3. BausHue arpoTeXHUYECKUX MEPONPHUATHH: crOco0bI 00pa-
OOTKH [TOYBBI, METTMOPALS, BHECEHUE OPIraHUYECKUX M MUHEPAJIbHBIX
ynoOpeHuil Ha MUKPOOHOJIOTHYECKHUE MTPOLIECCHI B TIOYBE.

Bonpoc 4. MUKpoopraHu3Mbl 30HBI KOPHS ¥ MX BJIMSIHUE Ha PACTEHUSI.
Jlexyus 1 2
Bonpoc 1 DnudurtHas Mukpodiopa u e€ BIUsSHIE HA PaCTCHHS.
Bonpoc 2. MuxpoOHble 3emieynoOputelbHbIe TpenapaTbl U ux 3¢-
(DeKTUBHOCTb.

Bonpoc 3 Wcnione30BaHue acCONMMATUBHBIX OaKTEPHiA IS OBOIIHBIX U
MOJIEBBIX KYJBTYp: arpodu, GpyiaBoOaKTepHH, pOM30apTHH.

Bonpoc 4. llpenapatsl 6akTepuanbHOr0, TpUOHOT0, BUPYCHOTO TPOHC-
XOXKIeHHs A 3amuThl pacTeHuil. Ilpeumymectsa Ouomnpenaparos
nepes XMMUYeCKUMH CPEeCTBaMH 3alllUThl PACTCHHH.

Paspen 9
«bakTepuanbHble mpe-
naparthbl, UCIIOJIb3YyEMBIC
B PaCTEHUEBOJICTBEY.

UTOrO 18

3.3 Conepxkanue 1a00paTOPHO-TIPAKTHUECKUX 3AHATHHA 1O JUCHUIUIMHE, CTPYKTYPUPOBAHHOE
110 pa3zeliaM C YKa3aHUEM OTBEICHHOIO Ha HUX KOJIMYECTBA AKaJEMUYECKUX YaCOB U BUOB 3aHATUN:

HanmenoBanue Ne y Ha3BaHHe CEMHHAPOB / NPAKTH4YeCcKHX 3a- | Bux teky- | Kos1-Bo 4a-
paszesa (Tembi) HATHIL / 1a0OPATOPHBLIX paboT ero KoH- COB
AUCHMIIIMHBI DJieMeHThI NPAKTUYECKOH MOATOTOBKHU TpoJist
OYHas
2023, 2024,
2025, 2026
Pazpen 1. IIpakTH4yeckoe 3anaTHe3aHATHE Ne 1 Omnpoc,Born 2
«IIpenmer, 00b- [MUKpOOHOJIOrHUECKas JTabopaTopust U ee 3auaun. TexHuka 0e3-|poc Ha
eKTbI, HICTOPUSL  |OMACHOCTH B JIA0OPATOPUH. Y CTPOMCTBO MUKPOCKOIA U OCOOCH-|KOJIJIOKBH-
pa3BUTHS U HOCTH paboThl ¢ HUM. MHUKPOOHOIOTMYECKHUE METOJbl HCCIIEIO-|yMe
3aga4d MUKpPO- |BaHUA.
ouonorun. buo-|[IpakTuyeckoe 3ansaTHE3aHsATHE Ne 2
TEXHOJIOTHSI Mopdonorus 6akrepuii. OCHOBHBIE 2
MUKpoopraHu3- |Gpopmbel OakTepuil. TeXHWUKA MPHUTOTOBICHUS WM OKpAIIUBAHUS
MOBY. HpernapaToB MPOCTHIM METOIOM.
DJIeMEHTBI MPAKTHYECKOH TMOJITrOTOBKH: OTpabOTKa
TEXHUKH IMPUTOTOBJIICHUEC MA3KOB U3 INJIOTHBIX WU XUJIKUX KYJIb-
TYp, MATOJOTHYECKOr0 MaTepHaya, OKPaCKH W MHKPOCKOIIHS
Mas3KOB.




HaumeHnoBanue
pazneiia (TeMbl)
JUCIUILINHBI

Ne u Ha3BaHHe ceMMHAPOB / NPAKTHYECKHUX 3a-
HATHH / 1a00pPaTOPHBIX PadoT
DJIeMeHThI IPAKTHYECKOIl MOAT0TOBKH

Buna Texy-
1Iero KOH-
TpoJis

KoJj-Bo 4a-
CcOB

OoYHast

2023, 2024,
2025, 2026

Paszgen 2. «Cu-
CTeMaTHKa Mpo-
KapHoT.
MeTabonus3m
MHKPOOPTaHu3-
MOBY.

JlabopaTopHoe 3ansitne Ne 1

CrnoxxHble MeTOABl OKpackh Ma3koB. Meron I'pama, meToms
OKpAacKH CIop, Kancyni. VX cymHocTh, TeXHHKa OKpacku. Jud-
(epeHIManys TPAMINKYTHBIX U (UPMHUKYTHBIX OaKTepuil.
(HenoBoe 3amanue)

DJIeMEHTHI MPAaKTHIECKON TOATOTOBKH: OTpaboTKa

TEXHUKH OKPaCKH Ma3KOB METO/I0M [ 'pama., MeTomom

[TemkoBa

IIpakTu4yeckoe 3ansaTue Ne 2

Mopdomnorus akTHHOMHUIIETOB. VccnemoBaHue MHUKpPOOPTaHU3-
MOB Ha MOABMXHOCTh. O3HAKOMUTBCS CO CTPOEHHEM U crocoba-
MU pa3MHO)KEHHS aKTUHOMUIIETOB poAa

Frankia.

(HemoBoe 3aganme)

DeMeHTHI MPaKTUYECKO TOATrOTOBKHU: OTpaboTKa

MTOATOTOBKYA M MUKPOCKOITUPOBAHUS MPENAPATOB IS
OTIpEeIeTICHHSI TOIBIKHOCTH TTPOKAPHOT.

JlabopaTtopHoe 3ansitue Ne 3

O3HaKOMUTBCS ¢ MOP(HOIIOTHIECKIMH

0COOCHHOCTSIMH MUKPOCKOITHYECKIX

rpubos: Mucor, Asperqillus,

Penicillium, Fusarium.

(lemoBoe 3amganme)

DNeMEeHTHI MPAaKTUIECKON MOATOTOBKU: OTpabOTKa

TEXHUKH TMOATOTOBKH MMUKPOCKOIIMPOBAHUSA IIPEIIApaATOB 3yKa-
PHOT.

Ormpoc, Bo-
poc Ha
KOJIJIOKBH-

yme

2

Pasnea
3.«Muxkpooprat
W3MBI U
OKpYy>KaroIas
cpena».

IIpakTuuyeckoe 3ansaTue Ne 1

Crepunuzanus, qe3nH(eKus.

Ou3nuecKre ¥ XUMHIECKAE METO/Ibl CTEPHIIH3AIINH.
(ITlpobnemHoOe 3aHATHE).

OJeMEeHThI IPAaKTUYECKOH MOArOTOBKU: OTPadOoTaTh

METO/BI TIOATOTOBKH K CTEPWIIM3ALUK J1a0OpaTOpHOW TOCYIH,
MUTATENBHBIX CPel.3HAKOMCTBO C OOOPYAOBaHMEM HCIOJb3Ye-
MBIM JJIs CTEPHIIM3ALMH U IPUHLHUIIAMH UX PaOOTHI.

Onpoc.Bon
poc Ha KOH-
TPOJIbHOU

pabote

Pa3nen 4. «[e-
HETUKA MUKPO-
OpPTaHH3MOBY.

IIpakTuyeckoe 3ansaTue Ne 1

KysbTHBHpOBaHHE MHUKPOOPraHU3MOB (23p00oB U aHa’poOOB) B
naGopatopHbIX ycnoBusx. Kimaccudukanusi nurateiabHbIX cper,
TpeOOBaHUsI MPEABSBISIEMbIC K HAM.

DNeMeHTHI MPaKTHYECKOH TOATrOTOBKHU: OTpaboTKa

METOAMKH HPUTOTOBJICHUS] MCKYCCTBEHHBIX NMUTATEIbHBIX CPel
(MIIA, MIIb, MIDX).

KommokBruym. OT4€T CTYACHTOB 1O paznenam 1-4.
JlabopaTopHoe 3ansitue Ne 2

Oransl MOTY4YEeHUs] YUCTON KyJIbTYypbl MUKPOOPraHU3MOB. Mexa-
HUYECKUE, PU3NUECKH, XHMUIECKUH U OMOJIOTUIECKUE METO/IbI
BBIJICJICHUSI YHCTHIX KYJIBTYP MUKPOOPTaHH3MOB.

(lenoBoe 3amanue).

DJeMeHTHI IPaKTUYECKOH MOATrOTOBKHU: OTpabOTKa

METO/Ia BBIJIEJICHUS YUCTOMW KYJIBTYPbl MUKPOOPTaHU3MOB

U3 TI0YBBI, 3€pHA, BO3yXa.

JlabopaTopHoe 3ansitue Ne 3

Ormpoc, Bo-
npoc Ha
KOJIJIOKBH-

yme




HaumeHnoBanue
pazneiia (TeMbl)
JUCIUILINHBI

Ne u Ha3BaHHe ceMMHAPOB / NPAKTHYECKHUX 3a-
HATHH / 1a00pPaTOPHBIX PadoT
DJIeMeHThI IPAKTHYECKOIl MOAT0TOBKH

Buna Texy-
1Iero KOH-
TpoJis

KoJj-Bo 4a-
CcOB

OoYHast

2023, 2024,
2025, 2026

KonudecTBeHHBIN yU€T MUKPOOPraHU3MOB B OOBEKTax BHEIIHEH
cpepl. XapakTepuCTUKa KOJOHMH.

(emoBoe 3amanue).

DJeMeHTHI MPaKTUYECKOH MOArOTOBKU: OTpaboTKa

metomuku yuéra KOE B 1 r/m%; otpaboTtka

METOAMKH IlepeceBa OMOMACCHI Ha IUNIOTHBIE U XKUIKUE
IIUTATEJIBHBIE CPEIIBL.

JlabopaTopHoe 3ansitue Ne 4

KynberypaneHeie cBolicTBa

MHUKPOOPraHu3MoB. O3HAaKOMUTBCS ¢ XapaKTEPOM POCTa MUKPO-
OpPraHU3MOB B *KHUJIKHMX M Ha TUNIOTHBIX MUTATEIbHBIX CpPElax.
(lemoBoe 3amanue).

DNEeMEHTHI MPAaKTUYECKON TTOATOTOBKU: OTPabOTKa

METOJIMKH TEepeceB YHUCTOM KyIbTypbl MHKPOOPIaHHM3MOB Ha
muddepeHnnansHo-uarnoctuueckue cpensl: MIDK, momoko,
cpennl 'uca, Hb.

IIpakTu4yeckoe 3ansaTue Ne 5

buoxumuyeckue cBolicTBa MUKpoopraHusmoB. [IpuHuun onpe-
JIeJIeHNs] BUJa MUKPOOPTaHU3MOB.

DNeMEeHTHI MPaKTUIECKOH MOATOTOBKH: OTpPabOTKa

METOAMK Y4éTa (PepMEHTATHBHOW aKTHBHOCTH MHKPOOPTaHU3-
MOB; 3HAKOMCTBO C OIpEJCIUTEIsIMA BUIa OakTepuil U 0ocoOeH-
HOCTHU PabOTHI C HUMH.

KontponbHas paboTta, YCTHBIM OIpPOC MO TeMaM JabopaTOPHBIX
3ansituid Ne 6-11.

2

Paspeua S.
«IIpeBpamenue
MUKpPOOpPraHHu3-
MaMHU COe1He-
HUH yriepoaa

JlaGopaTopHoe 3ansitue Ne 1

CriuproBoe u MacisiHOKucIoe Opoxenue. IlpoBect MUKpOCKO-
MUYECKOEe UCCIICI0BAHUE IPOXOKEH U OaKTepuil poaa
Clostridium, BbI3bIBAIOIIMX MACIISTHOKUCIIOE OpOXKEHHE.
OJeMEeHTBI IPaKTUIECKOI MOArOTOBKU: OTpabOTKa

METOAMK: MUKPOCKOIIMPOBAaHUAMACIISTHOKHCIIBIX OaKTepHii;
KauyeCTBEHHBIX PeaKiii 00HAPYKEHHUS ITUIOBOTO

CIHMPTA U MACJISIHOW KUCIIOTHI.

JlabopaTopHoe 3ansitue Ne2

MoJIOYHOKHCTIOE W TIPONMOHOBOKHKCIIOEe Opoxenue. [Ipoectu
MUKPOOHOJIOTMUECKHI aHAIM3 CUIIOCA, MOJIOYHOKHCIIBIX
NPOIYKTOB.

DeMeHTHI MPaKTUYECKOH MOArOTOBKU: OTpaboTKa

METOAMK: MHKPOCKOIMPOBAaHUS MOJIOYHOKHUCIIBIX OaKTepHid,
Ka4eCTBEHHBIX peaKuii 0OHapyKEHUSI MOJIOUHON U
MPOIMMOHOBOW KUCIIOT.

IIpakTHyeckoe 3ansaTHe Ne 3

Oxucnenue u cOpaxxuBanue kineryatku. COpaknuBaHue MEKTHHO-
BBIX BEILECTB.

DNeMeHTHI MPaKTUYECKOH MOJrOTOBKU: OTpaboTKa
MHUKPOCKOITUYECKOTO HCCIIEIOBAHMS  IEJITI0I030Pa3iIaralonux
Oaktepuil u Oakrepuii, cOpaXXMBaIOUINX MEKTUHOBBIC BEIIECTBA;
METO/MKH I0JIy4EHUS! HAKOIIUTEbHBIX KYJIBTYp LI€JUII0JI030pa3-
Jararonux OakTepuii M OakTepuil COPaKUBAIOIINX TEKTHHOBBIC
BEIIECTBA.

Ompoc, Bo-
poc Ha
KOJUTOKBH-

yme

Pa3nen 6.
«buonornueckas

JlabopaTopHoe 3ansite Ne 1
AzoTtdukcupyrolme MUKpoopranusMel. (Jlenosoe 3ananue).

Ormpoc, Bo-
pocC Ha




HaumeHoBanue Ne y Ha3BaHHe CEMHHAPOB / NPAKTHYeCKHX 3a- | Bux reky- | Kos1-Bo 4a-
pasjaena (TeMbi) HATHIi / Ta00OPATOPHBIX PaboT IEero KOH- CoB
AUCIHUILIMHBI DJieMeHThI NPAKTHYECKOH MOATOTOBKH TpoJst
OYHasA
2023, 2024,
2025, 2026

(dukcarus Mo-  |DJIEMEHTHI MPAKTUYECKOM MOATOTOBKU: OTpabOTKa KOJUTOKBH-
JICKYJIIPHOTO  |MHKPOCKOITMYECKOTO UCCIICIOBAHUS MUKPOOPTaHH3MOB yMe
asoray. poma Azotobacter, Rhizobium, mmano6akrepuii. Otpaborka Me-

TOMNAOTPEACIICHHUS AKTHBHOCTH KITyOCHBKOBBIX OaKTEPHIA.
Pazpea 7. JlabopaTopHoe 3ansitne Ne 1 Ompoc, Bo- 2
«IIpespamenne ([Iporeccsl aMMOHUDUKAITUT. MpocC Ha
MHUKPOOPTaHu3- |DJIeMEHThI MPAKTUICCKOH MOJATOTOBKU: OTPabOTKa KOJIJIOKBH-
MaMH COEIMHE- | MUKPOCKOITMYECKOTO UCCIIEAOBAHUS aMMOHU(DHUIIMPYOIIUX yMe
HUH a30Tay. OakTepuii: a’poOOB, aHAa’pPOOOB, (PaKyJIbTATHBHBIX aHA3POOOB.

OtpaboTka METOAOB OIpEICICHUS aMMHaKa, CEpPOBOIOPOIa,

WHJOJIA.
Pasnea 8. IIpakTHyeckoe 3ansiTHe Ne 2 Ompoc, Bo- 2
«[louBeHHas IMpoueccrl HUTPUDUKAIMH, TEHUTPHDUKAIHH. poc Ha
MHUKPOOHOIIO- | DJNeMEHThI MPAKTUIECKOW TOATOTOBKH: OTpaboTKa KOJIJIOKBH-
THsD» MHUKPOCKOITUYECKOT'O UCCIICA0BaHUS HUTPUDUKATOPOB. yMe

OtpaboTKa METO/IOB OMpE/IEIICHHSI HATPUTOB, HUTPATOB.
Tema 9 IIpakTuuyeckoe 3ansaTue Ne 1 Omnpoc, Bo- 2
«bakrepuanb-  |[IpoBepka TUTpa OaKTEpUALHBIXIIEPEIIAPATOB, UCIIOIB3YEMbIX B|IPOC Ha
HBIC Ipenaparel, [pactrenueBoacTse.([IpodneMuoe 3ansTue). KOJUIOKBH-
WCTIONTb3YeMbIe B|DJNEMEHThI MPAKTUIECKOW TOATOTOBKH: OTpaboTKa yme
pacTeHHEeBO/A- | METOJIa ONPE/ICIICHUS TUTPa OaKTepUATbHBIX TPEIapaToB.
CTBEY. Kommoksuym. OTU€T CTyIeHTOB moTemMam 5-9
HToro 36

3.4 CognepxaHue CaMOCTOSATENBHON pabOTHl OOyYarOIIUXCs MO AWCIUIUINHE, CTPYKTYPUPOBAaHHOE IO
pas3zenaM ¢ yKa3aHHEM OTBEIEHHOI'O Ha HUX KOJIMYECTBAa aKaJeMHUYECKHX 4acOB M BUIOB CaMOCTOSTEIbHOH pa-

OOTBHI:
KoJu-Bo yacos
Lt Bun camocTosiTe1bHOM padoThI ounas
(TeMbI) TUCHUTLTHHBI 2023, 2024, 2025,
2026

Pazmen 1.«lIpenmer, o0bek-|Iloaroroska k omnpocy. [loaroroka k yiabopaTopHbIM pado- 55
TBIL,ACTOPUSL Pa3BUTHS U 3a/a-|TaM. [loAroToBKa K KOJJIOKBHYMY, KOHTPOJIBHOW padore,
9 MUKpoOuonoruu. buorex-|3auéry.
HOJIOTHSI MUKPOOPTaHU3MOBY.
Pa3nmen 2. «Cuctemaruka npo-|IToaroroska k onpocy. I[loaroroeka k jabopaTopHbiM pado- 55
KapuoT. Merabonu3m MHKpPO-|TaM. [loAroToBKka K KOJUIOKBHYMY, KOHTPOJBHOH paboTe,
OpPraHu3MOB. 3a4€Ty.
Pazmen 3.«Mukpoopranusmel|I[loaroroska k omnpocy. I[loaroroska k yiabopaTopHbIM pado- 6,5
1 OKpY’KaIoIas cpeay. taM. [loAroToBKa K KOJUIOKBHYMY, KOHTPOJBHOH paboTe,

3a4€rTy.
Paznen 4. «l'enetuka Mukpo-|IlogroroBka k maboparopasiM pabortam. [loaroroBka 55
OpPTaHHU3MOBY. ompocy. [loaroToBka K KOJUIOKBHYMY, KOHTPOJIBHOH padore,

3a4€Ty.
Paspea 5. «IIpeBpamenue IlogroroBka k nabopaTopHeiM pabotam. IloaroroBka 5,5
MHUKpPOOpTraHU3MaMH coerHe- [onpocy. [1oAroToBka K KOUTOKBUYMY, 3a4ETY.
HUH yriepoaa
Pasnen 6.«buonornueckasIlonroroBka k nabopatopHsiM pabotam. IloaroroBka k 5,5
¢bukcanus MoJieKyspHoroonpocy. IloaroroBka Kk KOJUIOKBUYMY, 3a4ETY.
a30Tay.




KoJi-Bo yacos
IRFATRICTTCDE IS [T Buja caMmocToATeIbHOI padoThI o4nast
(TeMbl) TUCHMILTHHBI 2023, 2024, 2025,
2026
Paznen 7. «lIpeBpamenne|llogroroBka k mabopatopasiM paboTtam. IloarotoBka K 55
MHUKpPOOpPTraHU3MaMH coenrHe-|onpocy. [1oaroToBka K KOJUTOKBUYMY, 3a49€TY.
HUM a30Tan.
Pa3nen 8.«llouBennas mukpo- |[logroroBka k maboparopHbiM paboram. IlomroroBka k 7,3
OmoorHs» ompocy. [loaroToBka K KOJWIOKBUYMY, 3a4ETY
Pa3znen 9«bakrepuanbabie [ToaroToBka k sabopaTtopHbEIM paboTtam. I[loaroroBka K 7
Mperaparhl, HCIIOJIb3yeMbIe B |onpocy. [1oroToBKa K KOJUIOKBUYMY, 3a4ETy
PacTeHHEBOCTBEY.
KoHTakTHBIE Yachl HA IPOMEKYTOUYHYIO ATTECTAIIHIO 0,2
KonTposns -
Hroro 54

4. IEPEYEHb Y‘lElEHO-METOI[PI‘IECKOFO OBECIIEYEHUSA J1JIA
CAMOCTOSITEJABbHOU PABOTHI OBYYAIOLIIUXCSA MO AUCIUIIJIMHE
CamocTosTenpHas paboTa 00yJaronmXxcst Mo JUCIUTUTMHE 00eCTIeYHBACTCS:

Ne paznena nucuu-
mauHbl. Buja camo-
CTOATEJILHOI pa-
00ThI

HaumenoBanue
y4eOHO-MeTOAMYeCKHX MaTepHaJIOB

KoanuecTBO B 0M0-
JHOTEKe / cChIIKAa HA
9IBC

Pazpen 1. «lIpen-
MET, 00BEKTHI HCTO-
pus, pa3BUTUA U 3a-
Ja4d  MHKpOOHOIIO-
rud. buotexHo
JIOTUSI  MHUKpOopra-
HHU3MOB.

Kopocrenépa, JI. A. OCHOBBI 3KOJIOTUM MUKPOOPTaHU3-
MoB : yaeOHoe mocodme / JI. A. Kopocrenépa, A. I'. Ko-
maeB. — Cankr-IletepOypr : Jlawp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Texkcr : 3ieKTpOHHBIH //
Jlanp : anmekTpoHHO-OMOMMOTEeUHas cuctema. — URL:
https://e.lanbook.com/book/211103. — Pexxum noctyma:
JUIsL aBTOPU3. TOJIb30BATENICH.

https://e.lanbook.com/

book/211103

Caxapoga, O. B. O611ass MUKpOOHOJIOTHS 1 00IIasi CaHu-
TapHasi MUKpoOHosorus : yuedHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3x., ucrnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — TexkcT : >neKTpOoHHBIH // JIaHb : 3IIEKTPOHHO-
OonbmuoreyHas cCUCTEMA. URL:
https://e.lanbook.com/book/206942 — Pexum moctyna:
JUISL aBTOPU3. TOJIH30BATENICH.

https://e.lanbook.com/
book/206942

@apuues, A. T. IlouBeHHass MHUKpPOOUOIOTHUS
yaeOHoe mocodue aiis By30B / A. T. @apuues, A. X. Ko-
3pIpeB, A. A. CabanoBa. — 3-¢ m3a., ctep. — CaHKT-
[TerepOypr : Jlanb, 2025. — 140 c. — ISBN 978-5-507-
50673-6. — Tekcr : 2neKTpoHHBIH // JIaHb : 37eKTpOHHO-
OuOIMoTeYHAS cucrema. URL:
https://e.lanbook.com/book/454481 — Pexum moctyna:
JUIS. aBTOPH3. MOJIb30BATEIICH.

:|https://e.lanbook.com/

book/454481

Pazpen 2. «Cu-
cTeMaThka IIpo-
KapuoT. MeTtabo-
JU3M  MHKPOOp-
TaHU3MOB.

Caxaposa, O. B. O6miast MukpoOuosiorus u o0Iasi CaHH-
TapHasi MUKpoOHosorus : yuebHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3a., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — Tekct : 21eKTpoHHBII // JlaHb : 3IEKTPOHHO-
OubIMoTeYHAas cUcTeMa. URL:
https://e.lanbook.com/book/206942. — Pexxum nmoctyna:
JUIs1 aBTOPH3. MOJIb30BaTEIIEH.

https://e.lanbook.com/
book/206942

Pazpen 3. «Muxkpo-

Kopocrenéna, JI. A. OCHOBBI PKOJIOTMM MUKPOOPraHU3-



https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103

Ne paznena qucum-
muHbL. Bua camo-
CTOATEILHOM pa-

HaumenoBanue
yueOHO-MeTOAMYEeCKUX MAaTepHaJIOB

KoaunuecTBo B 0M0-
JUOTEKeE / CChIJIKA HA

9BC
00ThI
OpraHu3Mbl U MoB : yueOHoe mocobue / JI. A. Kopoctenéa, A. I'. Ko-|https://e.lanbook.com/
OKpYyXarolas maeB. — Cankr-IlerepOypr : Jlanb, 2022. — 240 c¢. —(book/211103
cpena. ISBN 978-5-8114-1400-0. — Texkcr : 31eKTpOHHbIH //

Jlanp : anmekTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/— Pexxum nocryma: mist aB-
TOPU3. TOJIb30BATEIICH.

Caxapoga, O. B. O0611ass MUKpOOHOJIOTHS 1 00IIasi CaHU-
TapHass MEUKpoOuosiorus : yueonoe nmocooue / O. B. Ca-
xapoa, T. I'. CaxapoBa. — 2-¢ m31., ucnp. — CaHKT-
[TerepOypr : Jlanb, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcr : 7eKTpOHHBIN // JIaHb : 3EKTPOHHO-
OuoOIMoTeYHAS cucTema. URL:
https://e.lanbook.com/book/206942 — Pexum moctyna:
JUISL aBTOPH3. MOJIb30BATEIICH.

https://e.lanbook.com/
book/206942

@dapuues, A. T. IlouBeHHas MHUKPOOHOJIOTHS
yaeOHoe mocobue s By30B / A. T. @apuues, A. X. Ko-
3pIpeB, A. A. CabanoBa. — 3-¢ m31., crep. — CaHKT-
[TerepOypr : Jlanp, 2025. — 140 c. — ISBN 978-5-507-
50673-6. — Tekcrt : 2neKTpOHHBII // JIaHb : AIEKTPOHHO-
OuOIIMoTeYHAS cucTema. URL:
https://e.lanbook.com/book/454481 — Pexum goctyna:
JUISL aBTOPH3. MOJIb30BATEIICH

:|https://e.lanbook.com/

book/454481

Pa3zpgea 4. «['eneru-
Ka MHKPOOpraHH3-
MOBY.

Caxapoga, O. B. O611ass MUKpOOHOJIOTHS 1 00IIasi CaHu-
TapHasi MUKpoOHosorus : yuebHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m31., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcrt : 27eKTpOHHBI // JIaHb : 3JEKTPOHHO-
OoubmuoreyHas cucrema. URL:
https://e.lanbook.com/book/— Pexxum goctyma: mist aB-
TOPU3. ITOJIb30BATEIICH.

https://e.lanbook.com/
book/206942

Pazgen 5. «llIpe-
BpalleHUe MHUKPO-
OpraHu3MaMHu co-

€MHEHUH yriepoaa

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMH MUKPOOPTaHU3-
MoB : yuebHoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3J7eKTpOHHBIH //
Jlanp : anexkTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/ — Pexxum moctyma: st aB-
TOPH3. TIOJIb30BATEIICH.

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6miast MukpoOuosiorus u o0Iasi CaHu-
TapHasi MUKpoOHosorus : yuebHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ u3a., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — Tekct : 21eKTpoHHBII // JlaHb : 3IEKTPOHHO-
OubIMoTeYHAas cUCTEMA. URL:
https://e.lanbook.com/book/206942 — Pexum noctyna:
JUIs1 aBTOPH3. MOJIb30BaTEIIEH.

https://e.lanbook.com/
book/206942

@®apuues, A. T. [louBeHHass MUKpOOHONIOTHS : yueOHOE
noco6ue ans By30B / A. T. ®@apuues, A. X. Ko3sipes, A.
A. CabanoBa. — 3-¢ usjn., crep. — Cankr-IlerepOypr :
Jlanb, 2025. — 140 c. — ISBN 978-5-507-50673-6. —
Texkct:  snektponHslt /  JlaHb JIEKTPOHHO-

https://e.lanbook.com/
book/454481



https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103

Ne paznena qucum-
muHbL. Bua camo-
CTOATEILHOM pa-
00ThbI

HaumenoBanue
yueOHO-MeTOAMYEeCKUX MAaTepHaJIOB

KoaunuecTBo B 0M0-
JUOTEKeE / CChIJIKA HA
9BC

onooreyHas CHCTEMA. URL:
https://e.lanbook.com/book/454481— Pexum aoctyma:
JUISL aBTOPHU3. NTOJIH30BATENEH

Pa3nen 6. «buoio-
rudeckast (huKcarms
MOJICKYJIIPHOTO
azoTay.

Kopocrenépa, JI. A. OCHOBBI 3KOJIOTUH MHUKPOOPTaHU3-
MOB : yaeOHoe mocodue / JI. A. Kopocrenépa, A. I'. Ko-
maeB. — Cankr-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Texkcr : 31eKTpOHHbIH //
Jlanp : anmekTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/— Pexxum nocryma: mist aB-
TOPU3. MOJIb30BATENCH.

https://e.lanbook.com/

book/211103

Caxapoga, O. B. O611ass MUKpOOHOJIOTHS 1 00IIasi CaHU-
TapHas MHKpoOuosorus : yueonoe mocooue / O. B. Ca-
xapoa, T. I'. CaxapoBa. — 2-¢ m31., ucnp. — CaHKT-
[TerepOypr : Jlanb, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcrt : 37eKTpOHHBI // JIaHb : 3JEKTPOHHO-
OuOIIMoTeYHAS cucTema. URL:
https://e.lanbook.com/book/206942 — Pexum moctyma:
JUISL aBTOPH3. MOJIb30BATEIICH.

https://e.lanbook.com/
book/206942

@dapuues, A. T. IlouBeHHass MHUKpPOOHOIOTHS
yaeOHoe rmocodue aiis By30B / A. T. @apuues, A. X. Ko-
3pIpeB, A. A. CabanoBa. — 3-¢ m31., crep. — CaHKT-
[TerepOypr : Jlanp, 2025. — 140 c. — ISBN 978-5-507-
50673-6. — Tekcrt : 2neKTpOHHBII // JIaHb : AIEKTPOHHO-
OoubmuoreyHas cucTeMa. URL:
https://e.lanbook.com/book/ — Pexxum moctymna: st aB-
TOPU3. MOJIb30BaTEICH

:|https://e.lanbook.com/

book/454481

Pazgen 7. «llpe-
BpAalllCHUE  MHUKPO-
OpraHM3Mamu  CO-
€JIMHECHUM a30Tay.

Kopocrtenéra, JI. A. OCHOBBI 3KOJIOTHM MHUKPOOPTaHHU3-
MoB : yuebHoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
nraeB. — Cankr-IletepOypr : Jlanp, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — Tekcr : 3JeKTpOHHBI#H //
Jlanp : anexkTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/211103 — Pexum moctyma:
JUIs1 aBTOPH3. MOJIb30BaTEIIEH.

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6miast MukpoOuosnorus u o0Iasi CaHH-
TapHasi MUKpoOHosorus : yuebHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ u3a., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — Tekct : 21eKTpoHHBII // JlaHb : 3IEKTPOHHO-
OubIMoTeYHAs cUcCTeMa. URL:
https://e.lanbook.com/book/ — Pexxum moctyma: st aB-
TOPH3. TIOJIb30BATEIICH.

https://e.lanbook.com/
book/206942

@apuues, A. T. IlouBeHHass MUKPOOUOIOTHS
yaeOHoe nmocoobwue s By30B / A. T. @apuues, A. X. Ko-
3pIpeB, A. A. CabanoBa. — 3-¢ u3a., ctep. — CaHKT-
[TeTepOypr : Jlaus, 2025. — 140 ¢. — ISBN 978-5-507-
50673-6. — Tekcrt : 2neKTpoHHBIH // JIaHb : 2IEKTPOHHO-
OubIMoTeYHAas cUcTeMa. URL:
https://e.lanbook.com/book/454481 — Pexum moctyna:
JUIs1 aBTOPH3. MOJIb30BaTeNen

:|https://e.lanbook.com/

book/454481

Pa3zpgea 8.

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMM MUKPOOPraHU3-



https://e.lanbook.com/book/211103
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Ne paznena qucum-
muHbL. Bua camo-
CTOATEILHOM pa-
00ThbI

HaumenoBanue
yueOHO-MeTOAMYEeCKUX MAaTepHaJIOB

KoaunuecTBo B 0M0-
JUOTEKeE / CChIJIKA HA
9BC

«IlouBeHHast MHUK-

pobuoorus»

MOB : yaeOHoe mocodue / JI. A. Kopocrenépa, A. I'. Ko-
maeB. — Cankr-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3eKTpOHHbIH //
Jlanp : anmekTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/ — Pexxum moctymna: st aB-
TOPU3. TOJIb30BATEIICH.

https://e.lanbook.com/

book/211103

@®apuues, A. T. IlouBeHHass MHUKPOOHOIOTHS
yaeOHoe mocobue s By30B / A. T. @apuues, A. X. Ko-
3pIpeB, A. A. CabanoBa. — 3-¢ m31., crep. — CaHKT-
[TerepOypr : Jlanp, 2025. — 140 c. — ISBN 978-5-507-
50673-6. — Tekcrt : aneKTpoHHBII // JIaHb : ATEKTPOHHO-
OuoOIMoTeYHAS cucTema. URL:
https://e.lanbook.com/book/454481— Pexum noctyna:
JUIS aBTOPH3. MOJIb30BATEIICH

:|https://e.lanbook.com/

book/454481

Caxapoga, O. B. O611ass MUKpOOHOJIOTHS 1 00IIasi CaHu-
TapHasi MUKpoOHosorus : yuebHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m31., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcrt : 27eKTpOHHBI // JIaHb : 3JEKTPOHHO-
OuOIIMoTeYHAS cucTema. URL:
https://e.lanbook.com/book/ — Pexxum moctymna: st aB-
TOPU3. TOJIb30BATEIICH.

https://e.lanbook.com/
book/206942

Tema 9
«bakTepuaabHbIe
Ipenaparsl, UCIIOIb-
3yeMble B pacTCHHC-
BOJICTBEY.

Kopocrtenéra, JI. A. OCHOBBI 3KOJIOTHM MHUKPOOPTaHHU3-
MOB : yueOHoe rocobue / JI. A. Kopocrenépa, A. I'. Ko-
maeB. — Cankr-IlerepOypr : Jlanp, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — Tekcr : »meKTpOHHBIH //
Jlanp : smexkTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/ — Pexxum moctyma: st aB-
TOPH3. TIOJIb30BATEIICH.

https://e.lanbook.com/

book/211103



https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103

5 OIEHOYHBIE MATEPHUAJBIAJSA ITPOBEJEHUS TPOMEXYTOYHOM ATTECTAIIUA

5.1 IlepeyeHb KOMIETEHIIHIA ¢ YKa3aHHEM 3TanoB HX ()OPMUPOBAHUS B MPoIlecce OCBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

Kox xomme-
TeHuuu / Un-

HaumenoBanue -

B pe3yabTare usyueHns y4eOHOH JUCHUIIMHBI 00Y4YAKOIIHECH T0JKHBI:

JAMKATOP  /10- OIS [ONE JHKATOPA JOCTHIKE- | e I >Tan 11 3Tan

A TeHUHH (MK ee YacTH) HUSL KOMIIETEeHIMH 3HATE VaeTn HaBbik u (M1M) ONIBIT

KOMIIeTEeHITHH JAesiTeJIbHOCTH

(OIIK-1/ Cnoco0eH pemiarh TH- Ucnone3yer ocHOB- | Mopdonoruto, reHeT- | ['0TOBUTbH  MHKpOCKONUpo- | Biagets MeToankoii

OIIK-1.2) MOBBIE 3a7a4u TIpodec HBIC 3aKOHBI ecTe- | Ky, (JM3UOJIOTHIO0, CUCTE- | BaTh MpermapaTbl MUKPOOpPTa- | pabOThI CO CBETOBBIM
CHUOHAJILHOW JIeATENbHO- | CTBEHHOHAYUYHBIX MaTUKY IPOKApHUOTHBIX U | HU3MOB, pa3iiu4yaTh OCHOBHBIE | MUKPOCKOIIOM,  HE00XO-
CTH Ha OCHOBE 3HAHUH | MTUCUUIUIUH JUISI pe- | SYKAPUOTHBIX MHKPOOP- | TPYIIBI  MHUKPOOPTaHU3MOB, | AUMBIMH 3HAHUSAMH U

OCHOBHBIX 3aKOHOB Ma-
TEMaTHYECKUX, ecTe-
CTBEHHOHAyYHBIX H 00-
nIenpoQecCHOHATBHBIX
TUCIUIUINH C TpPUMEHe-
HUEM UH(OPMaLMOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHI

IICHUSl THIIOBBIX 3a-
a4 mpodeccuoHalb-
HOU JICATEIIBHOCTH.

raHu3MoB. MexaHU3MBbI
MeraboyiM3Ma U TMpeod-
pa3oBaHUs YHEPTHU
MUKPOOPTraHu3MaMH, HX
pollb B KpPYroBOpOTE
OHMOrCHHBLIX DJIEMCHTOB,
Pa3IoKEHUU MPHUPOIHBIX
BelecTB. BimsHue Ha
pa3BUTHE MUKpOOpra
HU3MOB pa3JIMuYHBIX (ak-
TOPOB BHEIIHEH CpPEIbl.
TeopeTnyecknue OCHOBBI
B3aUMOJCICTBUS MHUKPO-
OpraHU3MOB JPYT C JpY-
TOM.

KYyJIbTUBUPOBaTb MHKpOOpra-
HU3MBI U u3ydarb ux. [Iposo-
JIUTHh KOJIMYECTBEHHBIN YUYET
MHUKPOOPraHU3MOB B Pa3Jihy-
HBIX cyOctparax. Ilomy4ats
HAKOIIUTCIbLHEIC U YHUCTHIC
KYJIbTYpbl MHUKpPOOPIaHU3MOB,
ONPEAEISITh TUTP MHKpPOOpra-
HU3MOB B Ouompemnaparax,
MPOBOJUTh KAYE€CTBEHHBIEC pe-
aKIM{ Ha TPOIYKTHl MeTabo-
JM3Ma MUKPOOPTaHU3MOB.

HaBbIKaMU B 00J1aCTH
MUKpPOOHOJIOTUH,  HaBbI-
KaMH YTIPaBJICHHSI OCHOB-
HBIMHM XapaKTE€pPUCTUKAMHU
MUKpPOOPIraHU3MOB, HMe-
IOLUX 3HAUYEHUE B TEXHO-
JIOTHH, IepepaboOTKU U
XPaHEHHUH CEIbCKOXO35M-
CTBEHHOMW ITPOJYKIINH;
MUKpPOOHOJIOrHYECKUMU
METOAaMHU J1abopaToOpHO-
ro aHajgu3a o0pas3IoB
[I0YB Y PACTEHUM.




5.2 Onucanue nmoka3arteJieii U KpUTepueB OIeHUBAHUS KOMIETEHI[HI HA Pa3TUYHBIX 3TaNaX UX (JOPMUPOBAHUS, ONTUCAHHE IIKAJI OLIEHUBHSA
5.2.1 Onucanue MKaJIbl OLeHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUIt
KomMrieTeHum Ha pa3iMyHbIX dTanax ux (JOPMUPOBAHUS OICHUBAIOTCAIIKAION: «3aUTEHOY, «HE 3a4TCHO» B popMe 3auera.

5.2.2 Onucanue nNokKasareJjieil 1 KpUTepHeB OlleHMBAHUS KOMIIETEHIIHI HA Pa3JIMYHBIX ITanax ux opmMupoBanusi

Pe3ynomam odyuenusn

Kpumepuu u noxazamenu oyeHueanus pe3yinsmamog o0y4enus

no oucyuniune He 3a4meHno 3aumeHo
| sTan ®parMeHTapHbIC 3HAHHS Hemnosnbie 3HaHUSs1 CdopmupoBannble, Ho | ChopmupoBaHHbIE U cucrema-
Mopdonoruio, reHeTHKyY, | TEOPETHUECKOro  COoAepka- | mopdosnoruu, (GHU3NOIO- | copepKalMe OTAeJIbHbIe | THYecKHe 3HaHusMopdonoruu, pusno-
dusnonoruto, cucrema- | HuA MM MUKPOOPTaHU3MOB. npodebl 3HAHUAMOP(O- | JOTUU MUKPOOPTaHU3MOB.

TUKY TPOKAPUOTHBIX U
3YKapUOTHBIX MHUKPOOP-
raHu3MoB. MeXaHU3Mbl
MeTabosm3Ma u npeodpa-
30BaHUsl YHEPTUUA MUKPO-
OpraHu3Mamu, UX poJib B
KpyroBopoTe OHOr€HHBIX
3JIEMEHTOB, Pa3JIOKEHUHU
MIPUPOTHBIX BEILIECTB.
Biussaue Ha pasBuTHE
MHKPOOPTaHU3MOB  pa3-
JTUYHBIX (bakTopoB
BHeIIHEN cpenbl. Teope-
TUYECKHE OCHOBBI B3aU-
MOJEHUCTBUS MHKpPOOpra-

HHU3MOB JAPYT C ApY
rom. (OIIK-1 / OIIK-1.2)

n3yyaeMoro marepuaia. Her
MPEACTABICHUS O MEXaHU3-
Max MeTaboiiM3Ma M IMpeod-
pa30BaHUsl SHEPTUH MHUKPO-
OpraHu3Mam, HX pOJH B
KpYTroBOpOTE

OHMOT€HHBIX DJIEMEHTOB,
Pa3IoKEHUU NPUPOJIHBIX
BellecTB. BiusHue Ha
pa3BUTUE MUKPOOPTaHU3MOB
pa3IMYHbIX (PaKTOPOB
BHEIIHEN CPEBI.
OTtcyTcTBHE 3HAHUIA.

ITpouecca merabonan3ma
U 1peoOpa3oBaHUs 3HEP-
MM MUKpPOOPTraHU3MaMHU,
UX pOJM B KPYroBOpOTE
OUOreHHBIX  DJIEMCHTOB,
Pas3JIoKEHUN MPUPOTHBIX
BelleCTB. BimsAnue Ha
pasBuUTHE MHKpOOpra-
HU3MOB pa3JM4YHBIX (ak-
TOPOB BHEIIHEH CPEJIBI.

noruu, (HU3MOJIOTUH MHUK-
poopranusmoB. [Iponecca
MeTabonmm3ma u mpeodpa-
30BaHUsl SHEPTUU MHUKPO-
OpraHu3MaMH, UX pOJIU B
KpyroBOopoTe OHMOT€HHBIX
AJIIEMEHTOB, PA3JI0KEHUU
MPUPOIHBIX BEIIECTB.
Binnaaue Ha pasButHE
MUKpPOOPTraHU3MOB  pa3-
JUYHBIX (DaKTOPOB BHEII-
HEU Cpebl.

[Iponiecca merabonusma U mpeodpaso-
BaHUS HHEPrUM MHUKPOOPTaHH3MaMH,
UX pOJIM B KPYroBOpOTE OUOTCHHBIX
JJIEMEHTOB, PA3NI0KEHUU HPUPOIHBIX
BEIICCTB. BiuMsSHUE Ha pa3BUTHE MUK-
pPOOpPraHNU3MOB

pa3nuyHbIX (HaKTOPOB

BHEIIHEHN CPEIBI.

Il sTan
['OTOBUTBM MMKPOCKOIH-
poBaTh IpenapaTbl MHUK-
pOOpPraHu3MOB, pa3anyaTh
OCHOBHBIE TDYIIIBI MUK-
pOOpPraHu3MOB,  KYJIbTH-
BHUPOBATh MUKpOOpra-
HU3MBl M H3y4aTb MHX.

DparmeHTapHoe yYMeHue-
@®parMeHTapHOE YMEHHE OCY-
HIECTBIIATh NOCTAHOBKY W TPO-
BEIICHHE OKCIIepUMEHTa. AHa-
JU3UPOBATH U

00pabaThIBaTh MEPBUYHBII
SKCIIEPUMEHTAITLHBIN MaTepHall.
OtcyrcTBHE YMeEHMIA.

B neiom ycnemxoe, Ho He
CHCTEeMATH4YeCKoe yMeHHe
OCYILECTBIISITh [IOCTAHOBKY U
IPOBEIEHUE DKCIIEPUMEHTA.
AmnanusupoBatb u o0paba-
THIBaTh TEPBUYHBIA IKCIIE-
PUMEHTaIbHBIA MaTepHall.

B wenom ycnemmsoe, HO

cojepikaiee  OT/AeJIbHbIE
npoodeJibl YMeHHeoCy-
mMECCTBIIATH MNOCTAaHOBKY U
IMPOBEACHUEC OKCIICPHUMCHTA.

AHanm3upoBaTh U 00padaTsI-
BaThb IEPBUYHBIA OKCIEPH-
MEHTAIbHBIA MaTeprall.

YcnemHoe 1 cHCTEMATHYECKOE YMenue
OCYLIECTBJIATh IIOCTAHOBKY M IPOBEICHUE
JKCTIEpUMEHTa. AHAIM3UPOBATh U 00pabda-
THIBaTh IMEPBUYHBINA 3KCIIEPUMEHTAJIbHBIN
MaTtepua.




Pe3ynomam ooyuenusn
no oucyuniune

Kpumepuu u noxazamenu oyenueanus pe3yinsmamos 00y4enus

Hé 3a4meHo

3AYmeHo

[IpoBoauTh KOJIn4e-
CTBEHHBIN Y4ET MUKPOOD-
FaHU3MOB B Pa3JIMYHBIX

cyoctparax.  Ilomydars
HAKOIHUTEIbHBIC U YUCThIC
KYJIbTYpbI MHKpOOpra-

HHU3MOB, OIPEJCISATh TUTP
MUKpPOOPraHU3MOB B OMO-

nperaparax, IIPOBOIHUTH
Ka4C€CTBCHHLBIC pcakuuun
Ha IIPOAYKTHI MeTabo-

JIM3Ma MUKPOOPraHu3MoOB.

(OTIK-1/ OTIK-1.2)

Il 3tran
Brnanetrs meToankon
paboTHI CO CBETOBBIM
MHKpPOCKOIIOM, He00Xo-
JUMBIMU 3HAHUSMU U
HaBBIKaMU B 00J1acTH
MUKpPOOHOJIOTUH, HaBbI-
KaM{ yIIpaBJIEHHUS OC-
HOBHBIMU XapaKTEpUCTH-
KaMH MHMKPOOPTaHU3MOB,
UMEIOUINX 3HAaYeHHe B
TEXHOJIOTUH, TepepadoT-
KU ¥ XPaHEHUU CEJIbCKO-
XO3AMCTBEHHOW IPOIYK-
UU; MHUKpOOHoJIOTHYe-
CKUMH MeToAaMu Jabo-
paTopHOro aHamu3a 00-
pa3LoB MOYB U PACTEHUII.
(OIIK-1/ OIIK-1.2)

®dparMeHTapHOe NPUMeEHe-
HHMEe HABBIKOBKYJIbTHBHPOBA-
HUS ¥ MHKPOCKOITMPOBAHMUS
OCHOBHBIX TPYIII MHKpPOOpTa-
HU3MOB, MHKPOOHOJIOTHYECKH-
MH METOJaMH J1abopaTOpPHOTO
aHanu3a oO0paslloB IIOYB, pac-
TEHWH U MPOAYKIUHN pacTeHHE-
BOJICTBA.

OrtcyTcTBHE HABBIKOB

B wesnom ycnemsoe, HO
HE CHCTEMATHYECKOE
NMPUMEHEHUE  HABLIKOB
KyJIbTUBUPOBAHUSI M MHK-
POCKOMMPOBAHMS OCHOBHBIX
TPy MHKPOOPTaHU3MOB,
MUKPOOHOJIOTHYECKUMHU
METOJIaMH  JIaOOPaTOPHOTO
aHanmu3a o00pas3loB TOYB,
pacTeHHd W MPOAYKIUH
pacTeHHEeBO/ICTRA.

B umesiom ycnemHoe, HO | YcnemHoe M CHCTeMATHYeCKoe IPH-

CONPoOBOKAAIOIIICECH OT- | MCHCHHUE HAaBBIKOB

JeJIbHbIMHA OIIMOKAMM | KyJIETUBUPOBAHUS U

NpPUMEHEHHEe KyJIHTHBUPO- | MUKPOCKOIMPOBAHMS ~ OCHOBHBIX — IPYIII
BaHUS U MHUKPOOPTaHU3MOB,MUKPOOHOJIOTHIECKUMHU
MHKPOCKOIIHPOBAHHsST ~ OC- | METOIaMH JabOpaTOPHOro aHaimsa obpas-
HOBHBIX TPYII MHKpoopra- | LIOB IOYB, PaCTCHHHl M MPOJYKIHH pacTe-
HU3MOB, MHUKpoOuomornye- | HUCBOIACTBA.

CKUMH MeToAaMu Jiabopa-
TOPHOTO aHajn3a o0pa3IoB
[I04B, PAaCTEHUH U NPOAYK-
LU PACTEHUEBOJICTBA.




5.3 TunoBbIe KOHTPOJILHBIE 32/IaHNUS WJIH HHBIE MATEPHAJIbI, HEO0X0UMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3Y O LI X
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B Mpolecce 0OCBOCHMS 00pa30BaTeIbHOI MPOrpaMMbl
Texyiuii KOHTPOJIb yYCIIEBAEMOCTH 00€CIIEYMBACT OLEHUBAHUE X0/l OCBOCHUS JUCUUIUIMHBI, U
BKJIFOYAET YCTHBINM OMPOC, MMCbMEHHYIO KOHTPOJILHYIO pa00Ty U KOJUIOKBHYMBI.
Bonpocskl 11 MOATOTOBKH K KOJLUIOKBHYMY 10 TeMaM 1 - 4:
1. IlpeameT MUKPOOHOIOTHH, UCTOPHSI BOSHUKHOBEHHS U Pa3BUTHS, €€ MECTO U POJIb B CHCTEME OHooruye-
CKHUX H C.-X. HayK.
2. bakrepuodaru — cTpoeHue, poiib B MPUPOJE U MPOU3BOJICTBE.
3. buorexnosnorus. OGnacTb U LEb UCTIOIB30BaHUS IPOKAPHOT B HAPOTHOM XO3SIHCTBE.
4.IIpoxaprOTHBIE ¥ 3YKapHOTHBIE MUKPOOPTaHU3MbI, UX OCHOBHBIC OTJINYHS, €AUHUIBI H3MEPCHHUS.
5.3aBUCHUMOCTh MUKPOOPTraHU3MOB OT BOJHOIO peKuMa cpenibl — BiakHocTH. Karncya.
Ciusucteie cinon. Kierounas crenka I' “u I ~ MukpoopranusmoB. CTpoeHue, 3HaUCHHE B
KHU3HEICSITEINbHOCTH MUKPOOHOM KIIETKH. MeTOobl OKPACKHU KarcCyJll, UX CYLIHOCTb.
6.OumOpuy, iy, XryTukd. CTpoeHne, KilacCH(UKAIHS MOIBIKHBIX (POPM IO PaCTION0KEHHIO KTYTHKOB.
3HavyeHue 11 MUKpOOHOH! KieTKU. Peakiust Takcuca y MUKpOOPTaHU3MOB.
7.Cuopsl, nuctsl. [ponecc o6pazoBanus criop. CtpoeHue cropsl. MeToapI OKpacKH CIOp, UX CYIIHOCTD.
8.lluronnasmarudeckasi MeMOpaHa, CTPOCHHE, 3HAUCHHUE B XKU3HEIESTEIIbHOCTH KIETKH. Pojb Me3acom.
9.1luromnna3ma, BKIFOUEHUsI, HYKJICOHI, UX COCTAB M 3HAUYEHHUE B )KU3HEACATEIILHOCTH MUKPOOHOW KIIETKH.
10.CtpoeHue reHeTHYeCKOro arnmnapaTa y npokapuort. [Inasmusr y Oakrepuii.
11.®DopMbl ©I3MEHYMBOCTH MUKPOOPTaHU3MOB: MOIU(PUKALINS, JUCCOUUALNS, BBl MyTallUU.
12.T'eneTnueckre peKOMOWHALIMY Y IPOKAPHOT: TPpaHCHOPMAIHS, TPAHCIYKIINS, KOHBIOT AU
13.IlpakTHyeckue JOCTHKEHNU TeHETUKU. | eHHast MHXeHepus, € UCTI0Ib30BaHHE.
14.Poct u pa3MHOXKE€HHE MUKPOOPTaHU3MOB (omnpeaeneHue). das3pl KpuBoi pocTa, X ocobenHoctH. [IpoTounoe
KyJIFTUBUPOBaHHE, 3HAUCHHUE AJIS M3YUEHUs (PU3MOTOTHH MUKPOOPTaHU3MOB U AJIsl OMOTEXHOJIOTUIECKOM Mpo-
MBILIICHHOCTH.
15.3aBUCHMOCTD OTJEIBHBIX MUKPOOPIaHU3MOB OT BOJIHOTO PEKHUMa CPeibl — BIaXKHOCTH, KOHIIEHTPALUHU p-pa.
16.BrnusHue TeMmepaTypsl, paaualny, yIbTPa3ByKa, JI€KTPUUECTBA, COTPSICEHU Ha MUKpOOpraHu3Msl. [lcu-
XxpoduibHbIe, Me30(UIBHBIE U TEPMOQUILHBIE BH/IBI MUKPOOPTaHU3MOB.
17.BrnusiHre XMMUYECKUX BEIIECTB, KUCIIOTHOCTH HA MUKPOOPTaHU3MBI.
18.Cum0Om03, ero Buabl. KomMeHcanusM, caTeiniM, CHHEPTU3M, MeTa0no03 (IPUBECTH TPUMEPHI).
19.AHTaronnsm, napasutuiM (IPUBECTH MPUMeEpHI). Vcronp30BaHne B CETLCKOXO3SHCTBEHHOM TPOU3BO/ICTBE.
20.Croco0bl MOCTYIIICHHSI TUTATEIBHBIX BEIIECTB B KIETKY. DaKkTOphl, BIUSIONIME HA TIOCTYIICHHE TUTATEIhb-
HBIX BELIECTB B KJIETKY.
21.0OcHoBHbIe (opMBbl TPOKapHoT. IIpurorosnenue, MeTop! GPUKCALUU U OKPACKH MA3KOB.
22 TIpocThie U CIOKHBIE METOJIbl OKPACKH Ma3KOB, UX OTJINYHMs. [IpHBECTH MPUMEPHI CIIOKHBIX METOZOB OKpac-
ku Ma3koB. C KaKoO# IeJIbI0 HCTIOTB3YIOTCS.
23.Kpacku, Kpacsiye pacTBOPbI, UCIIOJIb3yeMble B MUKPOOHOJIOIHIECKOI TPaKTHKE.
24 Mopomnorust aKTHHOMHIIETOB, X OCHOBHBIE PU3HAKH, POJIb B IPUPOJIE U IPOU3BO/ICTBE.
25 Knaccuduxarmss MUKPOCKOITUYECKHX TPUOOB 110 CTPOCHUIO MUIIEIUSA: 110 crIoco0y pa3MHokeHus1. OCHOBHBIC
KJ1acchl TpHOOB, KpaTKas UX XapaKTePHUCTHKA.
26.Meton I'pama, ero CyIIHOCTb U Lelb UCTONb30BaHusL. OTiununTebHble npu3Hak [ © 1 [T - MUKpOOpraHHOB.
27 .IPUHITUT CUCTEMATHUKH MUKPOOPraHm3MoB 1o onpeneneHuio J1.X. bepru. [lats onpeaenenue moHsITUS
«IITAMMY, «KJIOH», «BHI.
28.Kiaccudukarusi MUKpOOPTaHU3MOB 10 HICTOYHHKY YIJIepoJa, SHEPTruH, 0 OKUcIIeMoMy cyoctpary. Oc-
HOBHBIE THITBI TUTAHUSI MUKPOOPTaHU3MOB, MX XapaKTePUCTHKA.
29.I1necHeBble rpulbl, NX CTPOEHUE U pa3MHOXKeHHe. crnonp3oBanne 4eI0BeKOM.
30.XuMuueckas IpupoAa, CYIIHOCTh IeiicTBUS U Kiaccudukanus pepmentoB. OCHOBHBIE UX cBoiicTBa. Obna-
CTH IpUMEHEHUs PEPMEHTOB MHKPOOHOTO MPOUCXOKICHUSI B IPOMBIIIEHHOCTH U CEITLCKOM XO3SIHCTBE.
31.Metabonu3m (oOmeH BemecTB). Katabomu3m, 0CHOBHBIE €ro (POpMBI: aHAOOIH3M.

Bomnpocs! 111 TOATOTOBKH K KOHTPOJIbHOM PadoThI
1o TeMaM J1a00paTOpHBIX 3aHsATHii Ne 6 - 11
TpeGoBanusi, MpeAbABIsSIEMbIE K TUTATEIbHBIE CPEIaM.
CucreMaTnka NUTATEIbHBIX CPEJl IO IPOUCXOKACHUIO, IO KOHCUCTEHIIUH.
CucremMaTuka NUTaTENbHBIX CPEJ] O HA3HAYEHHUIO.
KyneTuBupoBanue aHaspoOoB.

NS



10.

11.

12.

13.

14.

15.

16.

17.

18.

Metoabl BBIIETICHUSI YUCTOW KYJIbTYPbl MHKPOOPTraHW3MOB. JlaTh XapaKTEPUCTUKY YHCTOMN
KYJIbTYpPbl MUKPOOPTaHU3MOB.

KonnuecTBeHHBIN YYET MUKPOOPTaHU3MOB B IMOYBE, 3€pHE. XAPAKTEPUCTHUKA KOJIOHUH.
Nzydenne Mop(hoIOrHuecKux CBOMCTB MUKPOOPTaHHU3MOB.

N3yuenue KynbTypaibHbIX CBOWCTB MUKPOOPTAHU3MOB.

N3ydeHrne OMOXMMHYECKUX CBOMCTB MUKPOOPTaHHU3MOB.

. Onpenienenue NpoTeoaIUTUYECKUX CBOMCTB MUKPOOPIaHU3MOB.

. Onpenienenne KOHEYHbIX MPOIYKTOB IIPOTE0JIN3a: UHI0JIA, CEPOBOIOPOIA, AMMHAKA.
. Onpenienenue caxapoauTHYECKUX (EPMEHTOB MUKPOOPTraHU3MOB.

. IIpyHIMI cucTEMaTUKX MUKPOOPTraHU3MOB 110 onpeaenenuro J[.X. bepru.

14.

I[aTB OIIPECACIICHUC ITIOHATUAM «HITaMM», «KJIOH», KBUI».

Bomnpocel 1J1s1 MOATOTOBKH K KOJUIOKBHYMY IO TeMaM 5 - 9:
XapakTeprcTuka BO30yauTeNel M XoJa mpolecca aMMOHU(DUKAUU B a’3pOOHBIX YCIOBHSX.
3HayeHue JaHHOTO Ipoliecca B MIOYBE.

XapakTeprcTuka Bo30yauTeneil u xona mnpouecca aMMOHH(HUKAIIMKA B aHAPOOHBIX YCIOBHSX.
3HayeHHe JaHHOTO IpoIiecca B I0YBE U MPU XPAHEHUH ITPOAYKTOB.

AmMMOHU(UKAIMS MOYEBUHBI, XUMHU3M IIPOLIECCA, XapaKTEPUCTHKA BO30yAMTENel. 3HaUeHUE
JAHHOTO IpoLecca AJs 3eMIIeACTHSL.

MobOwmmzanuss ¥ HUMMOOMJIM3alMsl a30Ta B TMOYBE. XapakTEpPUCTHUKA BO30yauTenei
aMMOHHM(pUKAIMU. MeToIbl PEryIMpPOBaHUs a30THBIX COSAUHEHHH B IIOYBE.

XapakrepucTiuka Bo3OyauTenei HUTpu(HUKanuu rnepBoid u BTOpol (asel. [lonoxurensHas u
OTpHLIATENIbHAS POJIb HUTPU(DUKALIUY.

Muxkpobuonorniyeckass 1 XUMHYeCKast IEHUTPUPHUKAIHS, XHMUA3M MPOLECCa, XapaKTEePUCTHKA
BO30yauTenel. 3HaueHue AeHUuTpupuKanuu. Perynanus qeHuTpu@uKanuy arpoTeXHU4eCKUMU
IIpUEMaMH.

CBobOoaHOABHXKYIIME a3pOOHBIE a30T(HUKCUPYIOLIME MUKPOOPIaHU3MBI, UX XapaKTEpUCTHKA.
bruoxumus azordukcanuy. 3HaueHUE IS 3eMIICICIHS.

CB00OIHOABHKYIIIME aHAIPOOHBIE A30TPUKCUPYIOIIUE MUKPOOPTaHU3MBbI, UX XapaKTePUCTHKA.
bruoxumus azordukcanyuy. 3HaUeHUE [T 3eMIIC SN

KnyGenbkoBble OaxkTepuu, MOP(OIOrus, HUX CBOMCTBA: CIEUU(PUUYHOCTb, BUPYIEHTHOCTD,
aKTUBHOCTb, KOHKYPEHTOCIIOCOOHOCTh. broxumus azorduxcanyu. 3HaueHUE s 3eMIIeIEIHSL.
Mono4yHoKucI0e Opo’KeHHe, ero BHUJIbl. XapaKTepUCTHKa Bo30yauTenell. XuMHu3M mpoliecca.
3HaueHuEe MOJIOYHOKUCIOro OpoKeHUs B MHILEBOH NPOMBINIIEHHOCTH, B OBITY, Hpu
HCIIOJIB30BAHUN KOPMOB.

CnuproBoe OpoXkeHHe, XUMHU3M, XapaKTEepPUCTHKA Bo30yauTenei. cnonbp3oBanne B HAPOIHOM
XO35UCTBE.

MacnsHokuciaoe 1 aieToHO0yTuinoBoe opokeHrne. OCHOBHbIE CBOMCTBA BO30YAUTENEH, IIMPOTA
UX pacnpoCTpaHeHus B npupoje. Mcnonb3oBaHue B HAPOJHOM XO3SIMCTBE.

Bpo’keHne neKTMHOBBIX BEILECTB, XUMU3M, XapaKTepuCTHKa Bo3OyauTeneil. Mcnonbs3zoBanue B
HapOJHOM XO3sICTBE.

AspoOHble BO30yIUTENM pa3pylalonie KiIeT4yaTKy, XOJ MpoIecca, HCIOJIIb30BAHUE B
HapOJHOM XO3sIICTBE.

AHa’poOHble BO30YAMTENM pa3pyllalolliie KJIeTYaTKy, XOJ Ipoliecca, HCIOIb30BaHHE B
HapOJHOM XO3sICTBE.

OxucieHne yrieBoJOopOI0B, KUPOB U ATUJIOBOIO CHHUpTA. XapaKTepUCTHKa BO30yIUTeElNEH,
XMMM3M 3THUX NporieccoB. Mcnonp30Banne B HApOJIHOM XO034HCTBE.

PaznoxkeHne 1nmaHamMpAa KaublMsg, XUTHHA. XHUMHU3M IIPOILIECCOB, XapaKTEpPUCTHUKA
BO30yauTeNnel. 3HaueHHe JaHHBIX MPOLIECCOB I 3eMIIeIeIuSI.

OxucreHre HEOPraHUYECKUX COETUHEHHUM Cepbl, XMMHU3M JaHHOTO MpoIlecca, XapaKTepucTUKa
BO30yauTenel. 3HaueHue cyiabPodUKauU B IUIOJAOPOAUU MOYBBL. PojIb MUKPOOPTaHU3MOB B
N0OBIYE TOJIE3HBIX UCKOIAEMBbIX.



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.

BoccTaHoBneHne HEOPraHMYECKMX COCAMHEHHWH Cepbl, XWMH3M JaHHOTO IIpoliecca,
XapakTepucTuka Bo3OymuTeneil. 3HaueHue necynbdopuKanuu Ui 3emieienus. YdacThe
MHKpPOOPTaHU3MOB B 00pa30BaHUH MOJIE3HBIX HCKOTIAEMBIX.

[IpeBpaiieHre opraHu4ecKux coequHEeHui (ocdopa, xapakrepucTtuka Bo3Oyaurenei. Poib
MHKpPOOPTaHU3MOB B (POCOPHOM MUTAHUN PACTECHHM.

[IpeBpamenne  Heopranumueckux ¢ochaToB, XapakTepucTuka Bo3Oyautenei. Poib
MHKpPOOPTaHU3MOB B (POCOPHOM MUTAHUN PACTECHHIA.

OxuciieHue W BOCCTAaHOBJICHHWE COCIMHEHHH Xelle3a MHUKPOOpraHM3MaMu. XapaKTepUCTHKA
OCHOBHBIX IIPEACTaBHUTEIICH Kele300aKTepuil.

Bo3Ooyaurenn  (a’poObl,  aHa’poObl,  (aKyIbTaTUBHbIE  aHa’pOObI)  BBHI3BIBAIOIIHE
aMMOHHU(UKAINIO OEIKOBBIX BemlecTB. KadecTBeHHBIC peakIMy Ha MPOIYKTHl THUIOCTHOTO
pacriaga Oenka: aMMHaK, CEpOBOJOPO, HH/IOJI.

Bo30ynurenn, BbI3BIBAIOIIME NpOLECC HUTPpU(DUKAINMU, UX XapakTepucTHka. KauecTBeHHBIE
peaKIy Ha HUTPAThl U HUTPUTHIL.

Bo30ynurenu, BI3bIBaIOIINE MPOIECC ICHUTPUDUKAINY, X XapakTepucTuka. KadecTBeHHbIE
peaKIy Ha HUTPATHI.

MacnsHokucible OakTepuH, cOpaXXUBAIOIIUE TIIIOKO3Y M KpaxMai. KadecTBeHHbIE peakiu Ha
MAacCJISHYIO KHCIIOTY.

Cumbuotuueckasi (ukcanus a3ora y O00OBbIX M HEOOOOBBIX KyIbTyp. XapaKTepUCTHKA
BO30yAUTEINEH, 3HAaUeHNE (PUKCALIMU a30Ta ISl 3eMJICACIIUS.

Pons TeMnepatypsl, BIaXXHOCTH, KUCIOTHOCTH B (JOPMUPOBAHUN MUKPOOHOTOIIEHO3a TTOYBHI.

BnusiHne MexaHM4YecKOro cocTaBa, BO3AYLIHOIO PEXHMMa IOYBBI HA aKTHBHOCTh MHKPOOPIaHU3MOB H
HaNpaBJIEHHOCTb MUKPOOMOJIOIMYECKHUX MTPOLIECCOB B IIOYBE.

Buonoruueckue ¢akTopel, omnpeaensionyie (GOpMUPOBaHWE MHUKPOOHBIX AacCOIMAIMK  ITOYBHI:
METaOUOTHYECKHE, CHHTPO(HBIE OTHOIICHUS, APA3UTH3M.

OcHOBHbIE TIpyNIbl OYBEHHOIOMHKPOHACENEHHUs: 3MMOICHHAss M AaBTOXTOHHas MHUKpoduopa,
OJUroTpOoHBIE U XEMOABTOTPOGHBIE MUKPOOPTaHU3MBI.

Poms  Mukpoopranm3MoB B TEPBUYHOM  IOYBOOOpa3oBarenbHOM  mporecce.  OTpaxeHue
TOPH30HTAJIBHOM W BEPTHKAJILHOM MOSICHOCTH B COCTaBE MUKPOOHOTO HACEICHUS ITOYBHI.

Ponp Mukpoopranu3MoB B 00pa3oBaHuH rymyca.

BnusiHne MUHEpanbHBIX U OPraHMYECKUX YAOOpEeHUil Ha )KU3HEAETEIbHOCTh MUKPOOPIaHU3MOB.
BrnusiHue mecTUIMAOB HA MUKPOOPTaHU3MBI.

BnusiHue arpoTeXHHYECKUX MEpONpPUSATHI: 00paboTKa MOYBbI, XUMUYECKas M BOJIHAS MEIHOpaIHs Ha
MHUKPOOPTraHU3MBI.

Muxkpodiiopa pusocdepsl 1 pU30ILUIaHa, €€ Pojb B KU3HU PACTEHHUH.

OnudutHas MUKpoQIIopa, ee poiib B XKH3HH PACTCHUH U TIPU XPaHEHHH KOPMOB.

MukpoOHBIe TOYBOY00pUTEIIbHBIEC IPEnaparThl, UX 3HaueHHe U 3)(HEeKTUBHOCTD IPUMECHEHHUSL.
Buonpenaparel 6akrepuanbHOro, TpHOHOIO M BHPYCHOTO NPOUCXOKACHUS B 3alUTE PACTCHUH OT
BpEIHBIX HaceKOMbIX. IIpenmMyiiecTBa MUKpOOHOIOIHIECKOTO METOAa OOPHObI.

Hcnonb3oBanne MUKpOOOB-aHTATOHUCTOB, AHTUOWOTHUKOB IS 3alIUTHl PACTEHUH OT MH(EKINH.
MuKpoOHONIOTHYECKHE TPOILECCH TPOTEKAIOIIME TPH CYIIKE W KOHCEPBUPOBAHWHU TMPOIYKIUH
pacTeHHEeBOJICTBA.

OtxkpsiTie xemocunTesa C.H. Bunorpaackum.

3aganud 1J19 NOATOTOBKH K 3a4eTy:
OIIK-1/ OIK-1.2

3HaTh: Mopghonocuto, cenemuxy, uzuoIo2UI0, CUCMEMAMUKY NPOKAPUOMHBIX U DYKAPUOMHBIX
MUKpOOp2aHu3mos. Mexanuzmvl memabonrusma u npeobpazosanuss dHepeUl MUKpOOP2AHUSMAMU, UX
PO 8 KPY2080opome ODUOEHHBIX INEMEHMO8, PA3NI0HCEHUU NPUPOOHBIX 6ewecms. Bausanue na passu-
mue MUKpoOp2anu3mMo8 pa3iuitslx hakmopos eHeunell cpeovl.

Teopemuueckue 0CHOBbL 83aUMOOCUCMBUSL MUKPOOP2SAHUZMOB OPY2 C OPY2OM.
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[IpenMeT MUKPOOMOIOTHH, HWCTOPUS BO3HUKHOBCHHSI M Pa3BUTHSA, €€ MECTO M POJIb B CHUCTEME
OHMOJIOTMYECKUX U C.-X. HAYK.

BakTtepnodaru — ctpoenne, poiib B IPUPOJE U TPOU3BOJICTBE.

Buotexnomorus. O61acTh U 1EIh HCIIOJIL30BAHUS MPOKAPUOT B HAPOJTHOM XO3SHCTBE.

[IpokapuoTHBIC U 3YKaPHOTHBIE MUKPOOPTaHU3MBI, UX OCHOBHBIC OTJINYHS, SAUHUIIBI U3MEPCHUS.
3aBUCHMOCTh MUKPOOPTaHN3MOB OT BOJAHOTO PeXuMa cpenbl — BnaxkHoctr. Karcyna. Clin3ucTeie ciou.

Knerounas cremka I' * m I' - mumkpoopranmsmoB. CTpoeHME, 3HAUYEHHE B IKUIHEAECATEIBHOCTH
MHUKPOOHOM KJIETKU. MEeTOAbI OKPAaCKHU Karcyll, UX CYITHOCTb.

Oumbpun, nwnm, Xrytukd. CTpoeHue, KiaccupUKanus TOABIKHBIX (OpM MO pPacHONI0KEHHIO
XKTYTUKOB. 3Ha4CHUE U1 MUKPOOHOH KJIeTKHU. Peakius Takcuca y MUKpOOPTaHU3MOB.

Crnopsl, nuctsl. Ilponecc oOpa3oBanus cnop y npokapuoT. CTpoeHue cropsl. MeToabl OKpacKku cIop,
WX CYIIHOCTb.

Hutonnazmaruyeckas MeMOpaHa, CTpOCHHUE, 3HAUCHHE B )KU3HEACATEILHOCTH KIeTKU. Posib Me3acoMm.
Mutonnazma, BKIIOYEHHs, HYKJIEOHZA, MX COCTaB M 3HAUYCHHE B >KU3HEIEATEIBHOCTH MHMKPOOHOM
KIIETKH.

CTpoeHure reHeTHIECKOTo anmnapara y npokaproT. [1nasmuner y 6akrepuid.

®opMBI U3MEHYUBOCTH MUKPOOPTaHU3MOB: MOAM(UKAIIHS, AUCCOIHALINS, BUIABI MyTaIIHH.
I'eneTnueckue pekOMOMHALMY y IPOKAPUOT: TpaHc(opMalys, TPAaHCAYKLHS, KOHBIOTallusl.
[IpakTnueckue NOCTHKEHUS TeHETUKU. | eHHasl HHXeHepus, €€ UCII0Ib30BaHUeE.

Poct un pasmHOXKEHME MHKpoOpraHusmoB (ompeneneHue). dazpl KpuBO pocTa, MX OCOOECHHOCTH.
HpOTO‘IHOC KYJIbTUBUPOBAHUC, 3HAYCHUC [JId HIYUCHUSA (1)I/ISI/IOJ'IOFI/H/I MUKPOOPTaHU3MOB W JJid
OMOTEXHOJIOTUYECKON MPOMBIIIUIEHHOCTH.

3aBHCUMOCTH OTAEIBHBIX MUKPOOPTaHU3MOB OT BOZHOT'O PEXKMa CPeAbl — BIAXKHOCTH, KOHLIEHTPALUU
pacTBopa.

BinsiHue TeMiiepaTypsl, paiMalnyy, yJIbTpa3ByKa, 3JEKTPUUECTBA, COTPSACEHUNM HAa MHUKPOOPraHU3MBIL.
[euxpodunbasle, Me30(uIbHBIE U TEPMO(UIbHBIE BUABI MUKPOOPTaHU3MOB.

BnusiHne XMMUYECKHUX BELIECTB, KUCIOTHOCTH HA MUKPOOPTaHU3MBI.

Cumbuo3, ero Buabl. KoMMeHcanu3M, caTelUIM3M, CHHEpPIU3M, METaOHo3 (IIPUBECTH MPUMEPHI).
Hcnonb3oBanue cuMOmo3a.

AHTaroHu3M, napasuTusM (IpuBecTH npuMepsl). Mcrnons3oBanue B ¢/X MPOU3BOJCTBE.

CriocoOBl MMOCTYIJICHUS! NHUTATEIbHBIX BEIIECTB B KJIETKY. PakTOpbl, BIMSIOIIME HAa MOCTYIUICHHUE
MMUTATCIbHBIX BEIICCTB B KIICTKY.

Mopdonorust akTHHOMHIIETOB, UX OCHOBHBIE TIPU3HAKH, POJIb B IPUPOJIE U TIPOU3BOJICTBE.
Knaccupukanyus  MHKPOCKONMYECKHX  TPHOOB MO  CTPOEHHIO  MHLENUSA: [0  CIOcoOy
pa3MHOxeHus1. OCHOBHBIE KJIacChl TPHOOB, KPaTKask MX XapaKTepUCTHKA.

Xumudeckasi IPUPOJIA, CYITHOCTh ACHCTBHUS U Kiaccudukanus ¢pepmeHToB. OCHOBHBIE WX CBOMCTBA.

[MpumeHeHus: epMEHTOB MUKPOOHOTO IPOUCXOXKICHHUS B TPOMBIIIIICHHOCTH B CEITECKOM XO03SHCTBE.

24 Metabonu3m (oOMeH Bemiect). Karabomu3m, oCHOBHEIE €ro (hOpMBI: aHAOOIH3M.

25. XapakTtepucTuka Bo30OyauTenel u XoAa npouecca aMMOHU(DHUKALIMHI B a3POOHBIX yCIOBHUSIX.

3HadeHue JAaHHOTO IMponecca B IOo4BEC.

26. XapakTepuCTHKa BO30yauTeNIed M XoJa Ipolecca aMMOHU(HUKAIMK B aHA’POOHBIX YCIOBHSIX.

3HaueHue TaHHOTO MpoIlecca B TIOYBE U MPH XPaHEHUH MTPOYKTOB.

27. AMMOHU(}UKaIUs MOYEBUHBI, XMMU3M IIpoLecca, XapaKTepUCTUKa BO30yauTenell. 3HaUeHne JaHHOTO

mnpounecca i 3eMIJICACIINUA.

28. MoOwnu3aiusi ¥ MMMOOMJIM3aIMsl a30Ta B TO4YBE. XapaKTepHCTUKa BO3OyuTeNnell aMMOHH(DUKAIIH.

Mertoap! peryjinpoBaHus a30THBIX COEIMHEHUI B IIOYBE.

29.

XapakTepucTuka B030yauTeneil HuTpupukauuu nepBod u Bropoi ¢aspl. [lomoxurenbHas wu

OoTpuLaTeJIbHas poJjib HI/ITpI/I(l)I/IKaLII/II/I.



30. Muxpobuonoruueckass M XHMHUYECKass JEHUTpU(UKALUSA, XHMU3M TpOLECCa, XapaKTePHCTHKA
BO30yauTeneil. 3Hauenue AeHuTpuuKanuu. Perynanus neHuTpuuKaniuy arpoTeXHUYeCKUMHU IIpHeMaMH.
31. CBoOOIHOABMKYIIME a3POOHBIC a30T(HUKCUPYIOLIHE MUKPOOPTaHU3MbI, UX XapaKTEepUCTHKA. buoxumus
azoT(ukcanyy. 3HaUCHHUE TSI 3eMIICIEITHSL.

32. CBOOOAHOIBMKYIIUE aHA’pOOHbIC a30T(PUKCUPYIOIIUE MHUKPOOPTAHM3MBI, HX XapaKTepUCTHKA.
buoxumus azordukcanuu. 3HaUCHUE IS 3eMIICICITHS.

33. KiryOenpkoBbIe OakTepuu, MOpP(HOIIOTHS, UX CBOWCTBA: CIEMU(PUIHOCTD, BUPYICHTHOCTh, aKTHBHOCTH,
KOHKYPEHTOCIIOCOOHOCTh. brnoxumust a3oTdukcannu. 3Ha4eHue Il 3eMIIeACITHA.

34. Moo4HOKHUCIIOE OpOXKEHHE, €ro BUIbL. XapaKTePUCTUKA BO30yauTeNei. XUMU3M Tporiecca. 3HaUCHUC
MOJIOYHOKHUCIIOTO OPOXKEHUS B ITUILEBON IPOMBIIUIEHHOCTH, B OBITY, IPH UCIIOIb30BaHUH KOPMOB.

35. CnomproBoe OpoKeHHE, XWMHU3M, XapaKTepUCTHKa Bo3Oyaureneil. lcmonp3oBanne B HAPOTHOM
XO35IUCTBE.

36. MacngHokucaoe W aneToHOyTHIoBoe OpokeHne. OCHOBHBIE CBOWCTBAa BO3OYIHTENEH, MIMPOTa HX
pacnpocTpaHeHus B Iipupoze. Vcrons3oBanue B HAPOIHOM XO03siiCTBe.

37. BbpokeHrWe TEKTHHOBBIX BEIIECTB, XHMH3M, XapaKTepucTuka Bo3Oyaureneil. lcmomp3oBaHue B
HapOJHOM XO3sICTBE.

38. AspoOHbIe BO30YIUTENN pa3pyllaONIUe KJIETYaTKy, XOJ IMpOoIlecca, HUCIOIb30BAHUEC B HAPOIHOM
XO3sIMCTBE.

39. AnHa’poOHble BO30yAMTENH paspyllalollue KJIETYaTKy, XOI IpoLecca, HCIOJIb30BaHHE B HApOIHOM
XO35IUCTBE.

40. OkwHcieHne yTrIeBOAOPOIOB, )KUPOB U 3TUIIOBOTO CIIUPTA. XapaKTEPUCTHKA BO30OYIUTENEH, XUMU3M 3THUX
npoueccoB. Vcrnonb3oBaHue B HAPOAHOM XO3SIHUCTBE.

41. PazmokeHme IMaHaMuAa KaNblHsA, XUTHHA. XHMH3M TIPOIECCOB, XapaKTEPHUCTHUKa BO30YyIUTEINEH.
3HavyeHUE TAaHHBIX MPOLECCOB IS 3eMIICACITHS.

42. OkxwucrneHue HEOPraHWYECKUX COEJUHEHHMM Cepbl, XMUMHM3M JaHHOTO Ipollecca, XapaKTepUCTHKa
Bo30OyauTeneii. 3HaueHHe CyiabGoUKAIMH B IUIOJOPOJUN MOUYBHEL. POl MHKpOOPTaHW3MOB B J0OBIYE
MOJIE3HBIX UCKOMAEMBbIX.

43. BoccraHOBJIEHHME HEOPraHMYECKUX COCAMHEHHH Cepbl, XUMHU3M JaHHOTO Tpollecca, XapaKTepUCTHUKA
B030yauTeneil. 3naueHue aecynbpopuranuy Ui 3eMieIenrs. Y4acTHe MUKPOOPTaHU3MOB B 00pa30BaHUH
MOJIE3HBIX UCKOMAEMBbIX.

44. TlpeBpamieHne OpraHu4ecKHx coenuHeHHH ¢ocdopa, xapakrepuctuka Bo3Oyaurenei. Poib
MHUKPOOPTaHU3MOB B (POCPOPHOM MUTAHUH PACTEHUH.

45. TlpeBpaiieHue HeopraHuueckux (GocaToB, XapaKTepUCTHKa BO30yauTesei. Poiib MUKpOOpraHU3MOB B
(hocopHOM UTAHNN PACTCHUU.

46. OkuciieHre U BOCCTAHOBJICHUE COCAMHEHHH jKejie3a MUKPOOPTraHM3MaMu. XapaKkTepHUCTUKA OCHOBHBIX
MpeJcTaBUTeNeH Keae300akTepri.

47.Cumbuoruueckas (pukcanus azora y 6000BbIX U He O0OOBBIX KYIbTYp. XapaKTepHCTHKA BO30YAUTENEH,
3Ha4YeHue (PUKCALMK a30Ta [T 3eMIICACIIHSL.

48. Ponb TeMiiepaTypbl, BIaXXHOCTH, KUCIOTHOCTH B ()OPMHUPOBAHUH MHUKPOOHOTOLIEHO3a TTOYBHI.

49. BiusHuEe MEXaHHYECKOr0 COCTABA, BO3AYIIHOTO PEXMMa IOYBbI HA aKTUBHOCTb MHUKPOOPIaHU3MOB U
HaTpPaBJIEHHOCTh MUKPOOHOJIOrHYECKHUX MTPOIIECCOB B TIOUBE.

50. buonormyeckue dakropsl, ompenensomye (HOPMUPOBAHWE MHUKPOOHBIX —acCOIMAIUi  TOYBHI:
MeTaOMOTHYECKHE, CHHTPO(]HBIE OTHOIICHUS, APA3UTH3M.

51. OcHOBHbIE TpyHOnbl TOYBEHHOIOMHKPOHACENICHUA: 3MMOTE€HHAas M aBTOXTOHHas MHUKpoQIiopa,
ONUTOTPOGHBIE 1 XEMOABTOTPO(PHBIE MUKPOOPTaHNU3MBI.

52. Otkpertre xemocuaTe3a C.H. Bunorpaackum.

YMmerb:/ omosumvbu MUKpoCKoOnuposams npenapanmuvl MUKPOOP2AHUIMO8, PA3IUYAMb OCHOBHbLE
2PYNnvl MUKPOOP2AHUIMOS, KYIbMUBUPOBAMb MUKPOOP2AHUZMbL U uzyuams ux. [Ipogooums



KONUYEeCMBEHHbIU YUEéM MUKPOOP2AHUIMOB 8 pa3nuunblx cyocmpamax. I[lonyuames HaxonumenbHvie
U yucmole KyJibmypbl MUKPOOP2AHUZMOS, ONPeOeismb mMUmp MUKpOOP2aHu3Mos8 6 Ouonpenapamax,
npoBOOUMb KAYeCMBEHHbLE PeaKyuu HA NPOOYKMbl Memadoau3Ma MUKpOOP2aHU3MO8.

1.0cHoBHBIE PopMBbI TTpokapuoT. [IpuroroBneHne, MeToAbl QUKCAIMH U OKPACKH Ma3KOB.

2.IIpocTeie W CHOXHBIE METOABI OKPACKH Ma3KoB, MX OTiau4ndA. [IpuBecTH mprMepsl CIOXXKHBIX METOOB

OKpacku Ma3zKoB. C KaKOH IEIbI0 UCTIONB3YIOTCS.

3. Kpacku, kpacsiiye pacTBOPbI, HCIIOIb3YEMbIE B MUKPOOHUOJIOTMYECKOH MPAKTHKE.

4 Merox I'pama, ero CymHOCTh W IieJdb HCHONB30BaHMsA. OminmuuTenbHbie npusHakn [T © u ' -
MHKPOOPTaHU3MOB.

5.Crepuinzanus, ee CylHOCTh, METO/BI cTeprin3anui. Vcrons30BaHe B HAPOAHOM XO3SHCTBE.

6. TpeboBanuss mpenbsBIIEMble K MUTATENbHBIM cpeaaM. CHcTeMaThka NHUTATeNBHBIX Cpel  TI0
MIPOUCXOKICHUIO, 10 KOHCUCTEHIIMM U Ha3HAYEHHUIO.

7.Metoapl BBIAEIECHUS YUCTOM KYJIBTYpbl MUKPOOPIaHU3MOB. JlaThb XapaKTEPUCTUKY YUCTOU KYJIbTYpbI
MHUKPOOPTaHH3MOB.

8.KonmuecTBeHHBIH y4eT MUKPOOPTaHU3MOB B 00bEKTaxX BHEIIHEW CPE/IbL.

9. Bos30Oyaurenu (a3poObl, aHa’poObl, (aKyJIbTaTUBHBIE aHA’POObI) BBI3BIBAIONIUE AMMOHH(DHKAIIHIO
0enmkoBBIX BemiecTB. KadecTBeHHbIE peaklIWy Ha MPOMYKTH THIJIOCTHOTO pacmana Oenka: aMMHuak,
CEPOBOJIOPO/I, HHJIOI.

10. Bo30Oynutenu, BBI3bIBAIOLINE MPOLIECC HUTPUPHUKALINHI, UX XapaKkTepucTuka. KauecTBeHHbIC peakiuu Ha
HUTPATHl U HUTPHTHIL.

11. Bo30yaurenn, BBI3BIBAOIINE TPOIECC ACHUTPU(HUKAINH, UX XapaKTepucTuka. KauecTBeHHbIE peaKiun
Ha HUTPATHI.

12. MacnsHoKuCIble OakTepuu, COpaKMBAIOIIME TJIOKO3Y W Kpaxmai. KadecTBeHHbIE peakiuu Ha
MAacCJISIHYIO KUCIIOTY.

13. Onpenenenne TUTpa MUKPOOPTaHU3MOB B OHOTIpenapaTax, UCIOIb3yEMBIX B pACTCHHEBOICTBE.

14. Kononus (nate ornpenenenne). XapakTepUCTHKA KOJIOHUH.

15. Uzyuenne MOpQOIOrniecKkux, KyJIbTypaIbHBIX 1 ONOXUMHUYECKHX CBOMCTB MHUKPOOPTaHU3MOB.

16. Onpenenenue MPOTEONIUTHUYECKUX CBOMCTB MHUKpoopraHuzMoB. OrmnpeneneHne KOHEUHBIX NPOIYKTOB
MIPOTEONTN3a; MHJI0NA, CEPOBOAOPOIA, AaMMHUAKA.

17. Onpenenenne caxapoIuTHIECKUX (PEPMEHTOB MUKPOOPTaHU3MOB.

18. IlpuHIMO cUCTEeMAaTHKU MUKpoopranu3mMoB 1o onpeneneHuto J1.X. bepru. [late onpenenenne moHATHS
CUITAMM», «KJIOH», «BUIY.

19. Knaccugukanus MUKPOOPTaHM3MOB 10 WCTOYHHKY YTJIEPOJa, SHEPTHH, IO OKUCIIIEMOMY CyOCTpary.
OCHOBHBI€ TUITBI TUTAHHUSI MUKPOOPTAaHM3MOB, UX XapaKTEePUCTHKA.

20. IInecHeBble TPUOBI, UX CTPOSHHE U pa3MHOXKEHHE. VICIIoIb30BaHNe YeIT0BEKOM.

Baaners:Bradems Heo6x00umMbiMu 3HAHUAMU U HABBIKAMU 8 001ACMU MUKPOOUOLO2UY, — HABbL
Kamu YNpasienuss OCHOSHbIMU XAPAKMEPUCUKAMU MUKPOOP2AHUZMO8, UMEIOWUX 3HAYEHUE 8
MeXHOI02UU, NEPEePAbOMKU U XPAHEHUU CElbCKOXO3AUCMEEHHOU NPOOYKYUU.

1. Posb MUKPOOPIaHM3MOB B IIEPBUYHOM II0YBOOOPa30BaTEILHOM Tporiecce. OTpakeHue

TOPH30HTAJIBHON W BEPTHKAJILHOM MOSICHOCTH B COCTaBE MUKPOOHOTO HACEICHUS ITOYBBI.

Ponp MukpooprannsmMos B 00pa3oBaHMU TyMyca.

BnusiHue MUHEpanbHBIX U OPraHMYECKUX YAOOPEHUH Ha JKU3HEAEATETbHOCTh MUKPOOPTraHU3MOB.
BnusiHue nectuiinioB Ha MUKpOOPTraHU3MBI.

ok~

BrnusiHue arpoTeXHIYecKUX MEpONpUsITH: 00paboTKa MOYBbBI, XUMUYECKast M BOJHAS METHOpaIHs Ha
MHKPOOPTaHU3MBI.

o

Muxpoduiopa puzocdepsl U pU30IUIaHa, €€ POJib B KHU3HU PACTCHUI.
7. OnudutHas MUKpodIIopa, €e poilb B )KU3HU PACTEHUM U IPH XPAaHEHUH KOPMOB.
8. MukpoOHbIe TOYBOYIOOPUTENBHBIE MPENapaThl, UX 3HaYeHUE U dPPEKTUBHOCTH MPUMEHEHUSI.



9.

10.
11.

Buonpemnaparsl 0akTepranbHOTO, TPUOHOTO ¥ BUPYCHOTO MPOUCXOKACHHS B 3alIUTE PACTCHUN OT
BpPEIHBIX HACEKOMBIX. [IpenmMyIiecTBa MUKPOOHOIOTHIECKOT0 MeToAa O0phOEI.

Hcnonb3oBanrne MUKpOOOB-aHTATOHUCTOB, aHTUOWOTHUKOB IS 3aIIUTHl PACTEHUH OT UH(EKIIHH.
MuKkpoOHOIOTHIECKHE TIPOIIECCHI MPOTEKAIOIIUE MPH CYIIKE U KOHCEPBUPOBAHUH PO TYKITHH
pacTeHHEeBOICTBA.

O1eHOYHBIE CPEICTBA 3aKPBITOr0 U OTKPBITOI0 THIA JIA Hejell TeKylero KOHTpPoJs u
NMPOMEKYTOYHOM aTTeCTAMHU
OIIK-1Cnocoben pewiams munogwle 3a0a4u nPoheccuoHanbHOll 0eameabHOCMU HA
O0CHOGE 3HAHUIL OCHOBHBIX 3AKOH08 MAMEMAMUYECKUX U eCMeCH8EHHbIX HAYK ¢ npUMeHe-
HUeM UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UTL
OIIK-1.2 Hcnonv3yem 0CHOBHUbIE 3AKOHBL €CECHMBEHHOHAYYHBIX OUCUUNIUH OJ1A PeUleHUs
MUnoevIX 3a0a4 nPodheccuonanbHoll desamenbHoCmu

3aoanus omkpeimozo muna:

1.Opranu3msl, OJIy4arOIIUE SHEPTHUIO MIPU OTCYTCTBUU JTOCTYIA KHCIOPO
Ja myTéM cyocTpaTHoro GgochopuaInpoBaHus - 3TO
[TpaBUIBHBII OTBET: aHAIPOOHI.

2. MUuKpOOpraHu3Mbl, KOTOPBIE IOCTUTAIOT CBOETO ONTUMAIIEHOTO Pa3BUTHSI IPU TEMIIEPaTy
pax ot 20 1o 45°C oTHOCAT K
[TpaBUiBHEI OTBET: Me30(HIaM.

3. B3auMooTHOIIeHHE, KOT1a IPY COBMECTHOM Pa3BUTHH MOMYJISALMI OaKTepUH OJHOrO BUJA
IIPOAYKTaMHU CBOEH JKU3HEIEATEIBHOCTH YTHETAIOT Pa3BUTHE APYTUX - ITO
IIpaBUIBHBIN OTBET: aHTArOHU3M.

4. AnaspoOHbIil npoliecc npeBpalieHnst 0€3a30TUCTBIX OPraHUYECKUX BELIECTB (IJIaBHBIM 00
pa3oM YIJieBOI0B) MUKPOOPIaHU3MaMHU, IIPU KOTOPOM NMPOUCXOAUT HAKOIUIEHUE MPOTYKTOB
HEIOJIHOTO OKUCJIEHUS (CIIUPTOB,
OpPraHUYECKUX KHCIIOT, YIJIEBOJOB U JIp.) - 3TO
[TpaBuIIbHBII OTBET: OpOKEHUE.

5. buonornueckoe OKACIEHNE aMMHUAKa J10 HUTPUTA C MOCIEAYIOINUM OKHCIIEHUEM HUTPUTA 110
HUTpAaTa - 9TO
[TpaBuiIbHBIN OTBET: HUTPU(DUKALIMSL.

6. [Iporecc, npu KOTOPOM MUHEpaTbHBIE POPMBI a30Ta BCIIEICTBHE OYPHOTO Pa3BUTHUS MUKPO
OpPraHU3MOB MOTPEOIAIOTCS MU U IEPEBOAATCS B O€JIOK IIUTOIIIA3MBI - 3TO
[TpaBrIIbHBII OTBET: UMMOOMIM3ALMS.

7. Ilponecc BoccTaHOBIIEHUSI HUTPATOB 10 HUTPUTOB U Aajiee /10 ra3000pa3HbIX OKCHA0B U
MOJIEKYJIIPHOTO a30Ta — 3TO
[TpaBUIIbHBIN OTBET: AEHUTPUPHUKALUS.

8. B cumbuno3e ¢ 6000BbIMHU KYJIbTypaMu aTMOC(HEPHBINA a30T PUKCUPYIOT MUKPOOPTraHU3MBbI
poxa
[MpaBuabHbI oTBeT: Rhizobium.

9. Iporiecc MOMyYeHHsI CYXUX KYJIbTYp MUKPOOPTaHU3MOB ITyTEM BBICYIIIMBAHUS M3 3aMOPO
eHHoro coctostaus (-76°C) - 310
[TpaBuIIbHBII OTBET: THOPUIH3AITHS.

10. Ilporecc pa3noxeHUs: MUKpOOpraHU3MaMH O€JIKOB 10 aMMHAaYHBIX (JOpM a30Ta - 3TO
[TpaBuIbHBIN OTBET: aMMOHUHUKAIMS (MUHEPATU3ALIHS).



11. Mukpodnopa pa3BuBaroiasicsi Ha TOBEPXHOCTH PACTEHUI HA3bIBACTCS
[TpaBunbHBII OTBET: MU(UTHAST MUKpOIIOpA.

12. Mukpoopranu3Mbl, OOUTAIOIIKNE B TTOYBE, IPHJICTAIONIEH K KOPHIO PACTECHUS
[TpaBuiIbHEIH OTBET: MUKpOdIOopa pru3ochepsl.

13. I'pynmna ynpTpaMUKPOCKOITMUYECKUX OOJIMTATHBIX BHYTPUKIIETOUHBIX TTAPA3UTOB, CIIOCO0
HBIX Pa3MHOKaTbCA TOJIBKO B KJIETKAX dKUBBIX OPTaHU3MOB - 3TO
[IpaBuiIbHBIN OTBET: BUPYCHI.

14. TlonHoe yHHuTOXKEHHE (00ECIUIOKUBAHNE) BCeX (POPM KHUBBIX MUKPOOPTAaHU3MOB - 3TO
[IpaBuIbHBINA OTBET: CTEPHIIM3ALIMS.

15. ITopoku 3epHa, BbI3BIBAEMbIC MUKPOOPTaHU3MaMHU, IIPU HEMPABUIILHOM €r0 XpaHCHUH:
[IpaBUIBHBIN OTBET: INIECHEBEHHUE, CAMOCOTPEBAHUE, THUCHHE.

3ajanus 3aKpHITOTO TUIA!
1. C kaxoif 1ebI0 Ipy MPUTOTOBJICHUH Ma3Ka HCIOIb3YIOT ero (pukcamuo?
1) ¢ uenbio yBeIMYCHHS KOHIIEHTPAIIUH MUKPOOPTaHU3MOB
2) ¢ 1enbIo MPUKPEIICHUs! Ma3Ka K MPEAMETHOMY CTEKITY
3) ¢ 1eNbIO BBISIBIICHUS BKIIOUCHUN
4) ¢ 1eNbIO MOBBIIICHUS ONTUYECKOH MITOTHOCTH
[TpaBuiIbHBIN OTBET:2

2. YCcTaHOBHTE COOTBETCTBHE MEXY (PM3HOIIOTUISCKUMH TPYIIIAMUA MHUKPOOPTaHU3MOB K O
THMAJIBHBIM TEMIIEpaTypaM UX pOCTa.

1) ncuxpoduiIbHBIE MEKPOOPTaHU3MBI a) 10-350C
2) me30¢huIbHbIE MUKPOOPTaHU3MbI 6) 40-700C
3) TepMoUITBHBIE MUKPOOPTaHU3MBI B) 25-350C

[IpaBunbHbIl OTBET: 1-a; 2-B; 3-0.

3 baktepuanbHble penaparsl, cojepxKaiiiue Ki1yOeHbKOBbIe OaKTepPUH, UCIIONb3YyEeMbIe IS
MHOKYJSIIUU O0O0BBIX PaCTEHUI:

1) nakroGakTepuH

2) puzotopuH

3) a3oTobakTepuH

4) HUTparuH.

[TpaBuibHBIN OTBET: 2, 4.

4. OnpenenuTe MOCIEN0BATENBHOCTD BBIIECIEHUS YUCTON KYJIbTYypbl MUKPOOPTaHU3MOB.

1) nomyyeHue HAKONIUTENbHON KYJIBTYPbI; BBIICICHUE YUCTON KYJIbTYpBI; OIpeieJIeHIe €€ Un
CTOTBI

2) nosiyueHue HaAKOMUTEIbHOU KYJIbTYpbI; ONpeieIeHIE €€ YUCTOTHI

3) nonydeHne HaKOMUTENbHOM KylbTyphl Ha ckolieHHoM MITA

4) nosydeHrue HaKOMUTENbHOU KyIbTypsl B MIIb

ITpaBuibHBIN OTBET: |

5. K xakoii rpymnrme oTHOCATCS MUKPOCKOITUYECKUE TpUObI?
1) npuoHsI

2) DyKapuOThI

3) BUpYyCHI

4) npoKkapuoThI

IIpaBunbpHBIN OTBET: 2



5.4 MeTtoanueckue MaTepuaJbl, onpeaesisiioliue npouexypbl OeHUBaHUs 3HAHUIM, yMe-
HMii, HABBIKOB M (IJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOUINX 3TANbI
(hopMupoBanus KoMneTeHIH A

OueHka 3HaHUM, YMEHUM, HaBbIKA W (WJIM) OMbITA ACSATEIBHOCTHU, XaPAKTEPU3YIOMIMX ATAIbI
(dbopMUpOBaHUS KOMIETEHUUH M0 AUCHUILIMHE MPOBOAUTCA B (OpME TEKYIIEro KOHTPOJIA U MpoMe-
KYTOYHOU aTTECTaLlUH.

Tekymuii KOHTPOJIb MPOBOAUTCS B TEUEHHE CEMECTPA C LIEJbIO ONPEACIICHUs] YPOBHS YCBOEHUS
o0yJaromuMucs 3HaHUK, (OPMUPOBAHHUS YMEHUH, HABBIKOB M (WJIM) OIBITA JESTEIHHOCTH, CBOEBpE-
MEHHOTO BBISBIICHUS IPEIO/IaBaTe]IeM HEIOCTaTKOB B MOATOTOBKE OOYYAIONIMXCSA UM MPUHATUS HEOO-
XOZMMBIX Mep 10 €€ KOPPEKTHPOBKE, a TAaK e I COBEPILIEHCTBOBAHUS METOJIUKU OOYy4YEHUs, Opra-
HU3aLKK y4eOHON pabOoThI M OKa3aHUs 00yJaroIIUMCs HHIUBUAYATbHONW TOMOIIIH.

K Tekymiemy KOHTpPOJIIO OTHOCATCS IPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 00yUYarOIUXCSI:

- Ha 3aHATUAX (OMpPOC, KOHTPOJIbHBIE PabOThI), OTBETHI (MMCHbMEHHBIC UM YCTHBIC) HA TEOPETHU-
YeCKHE BOIIPOCHI, BBHITIOJHEHHE U 3aIUTAa J1a00PaTOPHBIX PadOT, BHIIOIHEHUE KOHTPOJIBHBIX padoT);

- [10 PE3yJIbTATAM BBIIIOJIHEHHUS JIEJIO0BBIX 33JJaHUN;

- 110 pe3yJbTaTaM IPOBEPKU KauecTBa KOHCIIEKTOB JIEKIUi, pad0ouMX TETpaJei U UHBIX MaTepUaioB;

- O pe3ysibTaTaM oT4YeTa OOYy4YalolUXCs B XOJ€ MHAMBHAYaJbHOM KOHCYNbTALIMU IpPErojaBaTers,
IIPOBOJAMMON B 4achl CAMOCTOSATEIbHON PabOThI, 10 UMEIOLIUMCS 3a/10JKEHHOCTSIM.

Ha mepBpIX 3aHATHUSIX MpemnojaBaTellb BBIAACT CTYACHTaM rpa@uK KOHTPOJIBHBIX MEPOIPHUSATHIMA
TEKYIETr0 KOHTPOJIS.

I'PA®UK KOHTPOJILHBIX MEPONPHUATHI TEKYLIEr0 KOHTPOJISINO IMCUMUIINHE

®Dopma KOH-
Mecsin mpo-
TPOJIBLHOTO MepPo-
®opmu- | Uuaukartop | Iran dop- Be/IecHUsI KOH-
Ne 1 HammeHoOBaHHeE Te- NMpUATUA (TeCT, KOH-
pyeMasi |IOCTH:KEHHS | MUPOBAHHA TPOJILHOTO Me-
Mbl KOHTPOJILHOI'O M€E€PO- TPOJbHas paGOTa,
KOMIIC- KOMIICTCH- KOMIICTCH- o ponpusaTus
npuATHSA YCTHBIH OMPOC, KOJI-
TeHUHs 1107074 107001 Ounas gopma /
JIOKBHYM, /1€J10Bast
3a04Hast
HIPa U T.IL.)
Paznen 1.«IIpenmer, | oTan Oxts0ps/
OOBEKTHI,UCTOPUS  pa3- Il sTan 7 3aHsTHE
BUTHS M 3aJla9¥ MHUKPO-
1 PO OmK-1 | OmK-1.2 KosuoksuymM, ompoc.
6uosnorun. buorexuo
JIOTUSI MUKPOOPTaHU3
MOBY.
Pa3znen 2«Cucremaruka IsTan OxTs16pB/
npokapuot. MetaGomusm| OINK-1 | OIIK-1.2 |lIyran Komnoksuym, onpoc. |7 3aHATHE
MHKPOOPTaHHU3MOB).
Paznen | oTan OxkTs6pn/
3«Mukpoopranmsmel 1| OITK-1 | OIIK-1.2 ||| sran Komnoksuym, onpoc. |7 3aHsATHE
OKpY>KaroIlas cpeay. Il >Tan
Paznen 4« 'eneTnka | oTan KoHThonbHas pabo Hos6ps/
MHKPOOPIaHH3MOBY. OIIK-1 | OIIK-1.2 lI3ran P p 11 3ansTue
Ta, ompoc,
IllyTan
Pa3nean S« IIpeBpaienue I3Tan K .. |dexabpn/
OJIJIOKBUYM, YCTHBIN
MuKpoopranusMamu  co-| OITK-1 | OIK-1.2 |llaran onpoc ™y 18 3ansTue
eIMHEHUIA yriiepojay. Il>Tan '
Paznen | oTan Jexabps/
6«buosornueckas puK- Il oTam 18 3ansaTHe
¢ OIIK-1 | OIIK-2.1 Komnoksuym, ompoc.
canus [ >ran
MOJICKYJISIPHOTO a30Tay.
Pasznen 7«IlIpeBpaiienue | oTan Jexabpn/
MHKpoopranusMamu  co-| OITK-1 | OIK-1.2 ||| sran Komnokeuywm, onpoc. |18 3ansiTHe
€MHEHUMN a30Tay. Il >ran




Pa3nen 8 | sTan Jexabpn/
«Ilousennas MukpoGuomno- OIIK-1 | OIIK-1.2 Il sTam KonnokBuym, ompoc. 18 3ansTHE
i Il 3Tan
Pa3nen 9 | sTan Jexabpn/
«bakTepuanbHble npenapa-

P pemapai gy g |onig-1.2 |1 oTan Kosnoksuym, ompoc. 18 sanarne
TBI, UCIOJIb3yeMbIE B pac- 11 5Tam
TEHHEBOJICTBE.

Yemmuwiit onpoc — nanbonee pacpoCTpaHEHHBIM METOJI KOHTPOJIS 3HAaHUM CTYAEHTOB, IIpEAY-
CMaTPUBAIOLIUI ypPOBEHb OBJIA/IEHUSI KOMIETEHUUSAMH, B T. 4. IIOJHOTY 3HAHUN TEOPETHUECKOrO KOH-
TPOIUPYEMOIO MaTepHaa.

ITpu ycTHOM ompoce ycTaHaBJIMBACTCSA HENOCPEICTBEHHbIM KOHTAKT MEXKAY MpenojaBaTeieM u
CTYIEHTOM, B IIPOLIECCE KOTOPOTO IpENojaBaTelb MOIy4daeT IIMPOKUE BO3ZMOKHOCTHU JUISl U3YUEHHUS
MH/IMBUYAJIbHBIX OCOOEHHOCTEH YCBOCHUS CTYACHTaMH y4eOHOIro MaTepuania.

YCTHBII ONpOC MO AUCHUILIMHE IPOBOAUTCS HA OCHOBAHUHM CAMOCTOSITEIIHHOM pabOThI CTyIEH-
Ta 110 KaXJI0MY pa3zeiny. Bornpocsl nmpeacTaBieHs! B IIaHaX JEKIUH 10 JTUCLUIUIMHE.

Paznuuaior ¢GpoHTATIBHBIN, WHAMBHUIYAIbHBIM W KOMOWHHPOBAHHBIA ONpoc. PpoHmMAnbHbL
orpoc npoBoguTcs B hopme Oecenbl npenogasarens ¢ rpynnoil. OH OpraHu4ecKu CoYeTaeTcs ¢ Io-
BTOPEHUEM IIPOMACHHOTO, SBJIAACH CPEICTBOM UL 3aKPEIJICHUS 3HAHUM U YMEHHI. Ero 10CTOMHCTBO
B TOM, 4YTO B aKTMBHYIO YMCTBEHHYIO pa0OTy MOXHO BOBJIEYb BCEX CTYAEHTOB rpymmnsl. [y 3T0ro Bo-
MPOCHI JTOJDKHBI JIOMYyCKaTh KPaTtKylo (opMy OTBETa, ObITh JTAKOHUYHBIMHU, JIOTUYECKU YBS3aHHBIMU
APYT € IPYroM, 1aHbl B TAKOW IOCIIE€A0BATEIbHOCTH, YTOOBI OTBETHI CTYACHTOB B COBOKYITHOCTH MOT-
JIM PacKpbITh CoJiepKaHue paszzena, TeMbl. C MOMOIIBI0 (PPOHTAIIBHOTO ONpPOCa MPENo1aBaTelb UMEET
BO3MOKHOCTh IPOBEPUTH BBIIOJHEHHUE CTYAEHTaMM JOMAILIHEro 3aJaHusl, BbIICHUTh TOTOBHOCTH
TPYIIBI K U3YYEHUIO HOBOTO MaTepHaia, ONpeAeTuTh COPMHUPOBAHHOCTE OCHOBHBIX MTOHATHH, YCBO-
€HHMe HOBOro y4eOHOro mMarepuaia, KOTOpbId TOJIbKO 4yTO OblI pa3oOpaH Ha 3aHATuH. LlenecooOpasHo
MCTOJIB30BaTh (DPOHTAIBHBIN ONMPOC TAKXKE Tepe/I MPOBEIACHUEM JTA0PATOPHBIX paboT, TaK KaK OH I103-
BOJISI€T IPOBEPUTH MOJTOTOBICHHOCTh CTY/IEHTOB K UX BBIIOJIHEHUIO.

Bormpockl 10mKHBI UIMETh IPEUMYILECTBEHHO MOMCKOBBIA XapakTep, 4ToObl MOOYXAaTh CTYy-
JICHTOB K CaMOCTOSITEIbHON MBICIUTEIbHON 1€ATEIIbHOCTH.

Hnousuoyanvuelii onpoc NpeanoaraeT o0bsICHEHUE, CBA3HbIE OTBETHI CTYJEHTOB Ha BOIIPOC,
OTHOCALIMHCA K H3ydaeMOMy y4eOHOMY MaTepually, II03TOMY OH CIY)KUT Ba)KHBIM CPEJICTBOM pa3BU-
TUSI pE€YH, TIAMSITH, MBIIIIEHUS CTYAEHTOB. UTOOKI clienaTh TaKyro MPOBEPKY Oojee TiyOboKoid, He0O-
XOZMMO CTaBUTh MEpe]] CTyI€HTaAMU BOIIPOCHI, TPEOYIOIIHNE Pa3BEpHYTOr0 OTBETA.

Bormpockl a1 MHIAMBHUYadbHOTO OINpPOCA JIOJKHBI ObITh YETKUMH, SICHBIMU, KOHKPETHBIMH,
eMKHUMH, UMETh MPUKIJIAQJAHON XapakTep, OXBaThIBaTh OCHOBHOM, paHee MPOMHAEHHBIH MaTepuan mpo-
rpaMMmel. X conepikaHue TOMKHO CTUMYJIMPOBATH CTYAEHTOB JOTMYECKH MBICIUTh, CPABHUBATh, aHA-
JU3UPOBATh CYHIHOCTH SIBJICHHMM, J0Ka3bIBaTh, MOAOUPATh YOETUTEIbHBIE NPUMEPHI, YCTaHABIMBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3H, JIeJaTh 00OCHOBAaHHBIE BBIBOJIBI U 3TUM CIIOCOOCTBOBATh OOBHEKTHB-
HOMY BBISBJICHHIO 3HAaHMH CTyJIeHTOB. Bompockl 00BIMHO 3a/al0T Beeil rpymnne U mocie HeOOoJbLIoN
nays3bl, HEOOXOAUMOM Ui TOTO, YTOOBI BCE CTYJIEHTHI MOHSIN €r0 U MPUTOTOBUIIMCH K OTBETY, BbI3bI-
BAaIOT JUIsl OTBETA KOHKPETHOT'O CTY/IEHTA.

Jlnst Toro yToOBI BBI3BATh IIPH MPOBEPKE MO3HABATENbHYIO aKTUBHOCTh CTYAEHTOB BCEH TpyIl-
IIBI, 11eJIECO00Pa3HO coueTaTh UHAMBHUYaTbHBIN U (PPOHTAIBHBIN OMPOC.

JImUTenbHOCTh YCTHOTO OMpOoca 3aBUCUT OT y4eOHOr0 MpeaMeTa, BUJIA 3aHITUNA, HHAUBUAYaJIb-
HBIX OCOOCHHOCTEH CTY/IEHTOB.

B mpouiecce ycTHOrO onpoca npemnojgaBaTesio He00X0AUMO MOOYKIaTh CTYAEHTOB HCIOJIb30-
BaTh IPH OTBETE CXEMBI, Tpa(UKH, JUArpaMMBbI.

3akmrounTeIbHAS YacTh YCTHOTO OIMpOoca — MOJAPOOHBIN aHaJIM3 OTBETOB CTYNEHTOB. [Ipenona-
BaTellb OTMEYAET MOJIOKUTEIbHBIE CTOPOHBI, YKa3bIBa€T Ha HEJOCTATKH OTBETOB, JIENAET BBIBOJ O TOM,
KaK u3ydeH y4eOHbI matepuai. [Ipu olieHKe OTBeTa yYMTHIBAE€T €0 MPAaBUIBLHOCTh U MOJHOTY, CO-
3HATEIbHOCTD, JIOTHYHOCTh M3JI0KEHHUS MarepHuaa, KyJabTypy PEeud, YMEHHUE YBS3bIBATH TEOpPETHUE-
CKHE TI0JIO’KEHUS C MPAKTUKON, B TOM YHCIIE U ¢ OyAyliei mpogeccuoHaNbHON AESITETbHOCTBIO.



Kputepuu u mkaJibl olleHMBaHUS YCTHOIO ONpoca

Kputepuu onieHKH npu TeKyuemM KOHTpoJie

OneHka

CTyneHT OTCYTCTBOBAl Ha 3aHSATHUHU WM HE MpuUHUMAaN ydactus. He-
BEpHbIC U OIIMOOYHBIE OTBETHI 110 BOMPOCAM, pa3dupaeMbIM Ha CEMU-
Hape

«HECYOOBJICTBOPUTECIILHO»

CTyaeHT NpUHUMAET y4acTHEe B OOCYKICHMHM HEKOTOPBIX IPOOJIEM,
naéT pacIUIbIBYATHIC OTBETHI Ha BONPOCHI. ONMUCHIBAs TEMY, ITyTACTCS U
TEpsIeT CyTh Bompoca. BepHOCTh CyKaeHUH, MOIHOTAa M IPaBUIBHOCTD
otBeToB — 40-59 %

«KYAOBJICTBOPUTCIILHO»

CTyleHT NMpUHHMMAeT y4acThe B OOCYKICHHHM HEKOTOPBIX IPOOJeM,
IaéT OTBETHI HA HEKOTOPHIC BOIPOCHI, TO €CTh HE MPOSBISET JOCTa-
TOYHO BBICOKOW aKTHBHOCTH. BepHOCTb CyK/ICHHH CTyJCHTA, IOJHOTA
U MPaBIWILHOCTB 0TBETOB 60-79%

«XOpOoUIIOo»

CryaeHT JeMOHCTPUPYET 3HAHUE MaTepUalia 1o pa3aeiny, OCHOBaHHbIE
Ha 3HAKOMCTBE C 00s3aTeNbHON JIUTEPATypO M COBPEMEHHBIMU ITyO-
JUKALMAMU; 1aeT JIOTUYHbIE, apTYMEHTUPOBAHHBIE OTBETHI HA MTOCTaB-
JIEHHbIE BOIIPOCHI. BbICOKasi aKTUBHOCTh CTYJIEHTA IIPU OTBETAX Ha BO-
IIPOCHI MPENOIABATENS], AKTUBHOE Y4acCTHE B MPOBOAMMBIX TUCKYCCH-
aX. [IpaBHJIBHOCTh OTBETOB M NOJHOTA HUX PACKPBITUSA HOJIKHBI CO-
cTaBJsATh Oosee 80%

«OTJIMYHO»

KpnTepml 1 NIKAJbI ONCHUBAHUSA MMPE3CHTAUH

MuHuManbHbINA N3noxennsii, .
N 3aKOHYCHHBIH, .
JeckpunrTo- | OTBET PACKpBITBINA OTBET . OO6pa31oBbIil OTBET
" " MIOJTHBIA OTBET " "
pBI Heyno- Y noBneTBopu- " " Ot1nuyHO
" Xoportio
BJIETBOPHUTEIILHO TEJIbHO
[Tpobnema packpbl-
p packp [IpoGnema packpbiTa
ta. IIpoBeneH aHa-
[TpoGiiema packpbl- noJHOCThIO.  IIpoBe-
[Tpobnema HE U3 mpobsembl 0e3
Ta HE MOJIHOCTBIO. JIeH aHaiIu3 MpoOJIeMbl
PackpeiTue | packpsita. MIPUBJICYCHHUS  JIO
BriBogpl HE crena- . C TPUBJICYEHUEM JIO-
po0OsIeMbl OTCYTCTBYIOT BBI- MOJIHUTEJIbHON  JIW .
Hbl W/WIH BBIBOJBI MOJIHUTEJIbHOM  JIUTE-
BO/IbI. teparypsl. He Bce
HE 000CHOBAHBI. parypsl.
BBIBOJIbl  CJ/ICJIaHB]
Br1Bo1bI 000CHOBAHHBI.
1/ 000CHOBAHBI.
IIpencraBnsiemast | IIpencraBnsiemas | [IpencraBnsiemass WHA
[IpencraBnsemas
HHQOpMAIIA 110 uHpopmanus  Hel uHGopMaruss  cu4 (Gopmanus CUCTEeMAaTHH
FI/ILIGCI;)(I/I He opg. | CHCTEMATH3MPOBa- | CTEMATH3NPOBAHA 1 3MPOBAHA, MOCIE/0BAY
[Ipencrasine- sana Ha W/WIK HE TIOCTie-| TIOCeIoBaTeNIbHA. | TEbHA W JIOTUYECKH|
HUE nosarenpHa.  Mc- Mcnonb3oBaHo 00- cBsi3aHa.
He ucnons3oBanbl
M10JI30BaH 1-2 nee 2 mnpodeccuo- HMcnonb3oBano 0Ooiee
npodecCuoHAIb-
MpoEeCCHOHANIb- | HAIBHBIX ~ TEPMH- 5 TpodhecCHOHATBHBIX
HbI€ TEPMUHBI.
HBIX TEPMUHA. HOB. TEPMUHOB.
He ucnons3oBansl | Mcnosib30BaHbI Hcnonb30BanbI [[Iupoko uCHoONIB30Ba-
uH(popMalMoHHbIE | HH(pOpMaLIMOHHBIE | HH(GOPMAIIMOHHBIE | HBI MH()OPMAIMOHHBIE
TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTUH
Odopmie- . . ; :
(PowerPoint). (PowerPoint)  ga- (PowerPoint). (PowerPoint).
HUE
bonbuie 4 ommbok | cruyno. 3-4 ommb- He Oonee2 ommbox OTCyTCTBYIOT OLIMOKY]
B MIPE/CTABISEMON | KU B TPEJCTaBlisgie- B MPEACTaBIIEMON B MpeACTABISIEMON
nH(pOpMaLINH. Mol uHopmarmu. | tHGOpMaIUH. nH(popManuu.
Tonbko orBeTbl HA OTBeTHl Ha BOIpPO- OTBETHl Ha BOIPOCHI
OtBetel Ha | Her otBeToB Ha
AJIEeMEHTapHBIE BO- Chbl TIOJHBIE W/VWIIH TIOJHBIE C MPUBHICHHA
BOIIPOCHI BOITPOCHI.
MIPOCBHL. YACTUYHO TOJIHBIE. | €M MPUMEPOB H/HIIN




[Tpouenypa oneHUBaHUS KOMIIETEHIIMM 00yJalOIMXCsl OCHOBAHA Ha CIIEAYIOIIUX CTaHapTaX:

1. [lepnoaAMYHOCTD MPOBEACHUS OLIEHKH (TI0 KaXXI0MY pa3/ieny IUCLHUILIUHBI).

2. MHOroCTyneH4aToCTh: OlleHKa (Kak MpernojjaBaTesieM, TaK U CTyIeHTaMU TPYIIIbI) U

caMoolLIeHKa 00ydJaroerocs, 00CyXeHne pe3yJbTaTOB U KOMIUIEKC MEp MO yCTPAHEHHUIO He-
JIOCTaTKOB.

3. EXMHCTBO MCHONB3yeMON TEXHOJOTHH JUIS BCEX OOYYalOUIMXCs, BHIIIOJHEHHUE YCIOBUH CO-
[TOCTaBUMOCTH PE3YJIbTaTOB OLICHUBAHMUS.

4. CoOmrosieHue MOCIEA0BATEILHOCTU MPOBENEHUSI OLEHKU: MPEIyCMOTPEHO, YTO Pa3BUTHE
KOMITETEHIIUI UJIET IO BO3PACTAHUIO UX YPOBHEH CI0KHOCTH, & OLIEHOUHBIE CPEICTBA HA KAXJIOM 3Ta-
II€ YYUTHIBAIOT 3TO BO3pacTaHue. Tak Mo KaKIOoMy pasjieny AUCLUILIMHBI UAE€T HAaKOIUIEHWE 3HAHUM,
Ha MIPOBEPKY KOTOPHIX HAMpaBJICHbI TAKUE OLEHOYHBIE CPEJICTBA KaK YCTHBII ONPOC U MOATOTOBKA J10-
KJ1a70B. Jlanee mpoBoAUTCS 3aladyHOE 00yUYEHHUE, TO3BOJIAIOINIEE OLEHUTh HE TOJIBKO 3HaHUS, HO yMe-
HUS1, HaBBIK U OIBIT IPUMEHEHHUS CTYACHTOB 10 UX MPUMEHEHHI0. Ha 3aKkiIiounTeIbHOM dTamne MpoBo-
JUTCSI TECTUPOBAHUE, YCTHBIN ONPOC UM MMCbMEHHAsl KOHTPOJIbHAs paboTa 1o pasjieny.

[IpomexyTouHas arTecTanusi OCYLUIECTBIIAETCS, B KOHIE KaXKOr0 CeMecTpa U MPEACTaBISAET CO-
00l UTOTOBYIO OLIEHKY 3HAaHUI MO NUCIMILIMHE B BUAE MPOBEICHHS IK3aMEHALMOHHON IpOLeIyphl
(3K3aMeHa), BBICTABJICHHUS 3a4€Ta, 3allUThl KypCOBOM pabOTHI.

[Ipouenypa npomMexKyTOUHOM aTTECTALMKU MTPOXOIUT B COOTBETCTBUU C [los10)keHHEM O TEKyIlEM
KOHTpOJIE U MPOMEKYTOUYHOH aTTectanuu oOydatomuxcs. [I[pomexxyrounas arrectaius B opme 3aue-
Ta MPOBOAUTCS B (JOPME KOMITBIOTEPHOTO TECTUPOBAHMS WJIM YCTHOTO OIpoca, B (popMe sK3amMeHa - B
yCTHOM (opme.

ATTecTallMOHHBIE UCHIBITaHUS B (POpME 3ayeTa MPOBOJATCS MPENOAABATEIEM, BEAYILUM JIEKIHU-
OHHBIE 3aHATHS M0 JaHHOW JUCIMIUIMHE, UK MPEenoJaBaTeNIIMU, BEAYIIUMH MMPAKTUYECKUE 3aHATHS.
ATTecTanOHHBIE HCIBITaHUS B (pOpME YCTHOTO 3K3aMEeHa MPOBOJSATCS IPENOAaBaTesieM, BEIyIIHM
JIEKIMOHHBIE 3aHATHUS N0 JaHHOU AucuuruiuHe. [IpucyTcTBHE MOCTOPOHHUX JIHMI] B XOJ1€ MPOBEACHUS
aTTEeCTAIIMOHHBIX MCIBITAHUI 0e3 pa3pelieHns peKTopa WM IPOpPEeKTopa HEe JOIMycKaeTcs (3a MCKITI0-
yeHreM pabOTHUKOB YHHUBEPCHUTETA, BBHIMOIHIIOMIMX KOHTpOIUpYIomue GYyHKIIMH B COOTBETCTBUU CO
CBOMMHM JIOJDKHOCTHBIMHM OOSI3aHHOCTSIMM). B ciyyae oTcyTcTBHSI BenylIero mnpenojaBarens arrecra-
[IMOHHBIE UCIIBITAHUS MIPOBOMASTCS MpenoaBaTesieM, Ha3HAYEHHbIM TUChbMEHHBIM PACIOPSIKEHUEM 10
kadenpe.

WuBanuapl U Mia ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMHU 3[I0OPOBBS, UMEIOILIUE HAPYIIICHUS OTIOP-
HO-JIBUTaTEJIbHOTO alnapara, MOTYT JOIYCKaThCs Ha aTTECTAllMOHHbIE UCIIBITAHUS B COMPOBOXKIECHUN
aCCHCTEHTOB-COIIPOBOXKIAIOIIUX.

Bo BpeMms arTecTalilmOHHBIX UCHBITAHUI 00ydaroluecss MOTYT MOJIb30BaThCsl paboueil mporpam-
MO JUCLHMIUIMHBL, @ TAKXKE C pa3peleHusl PernoaaBaress CpaBOYHON 1 HOpMaTUBHOM JTUTepaTypoil,
KaJIbKYJIATOPAMHU.

Bpewmst moaroToBku oTBETa MpHU cAaye 3K3aMeHa B yCTHOU (opMe JOIKHO COCTaBIATh HE MEHee
40 MuHYT (MO KeJaHUI0 00ydarolerocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeTa — He Ooiee
15 MunyT.

[Ipu mpoBeneHNN YCTHOTO 3K3aMeHa SK3aMEHAIlMOHHBIM OUJIET BHIOMpAET caM SK3aMEHYEMbIi B
ciyyaitHoMm nopsiake. I[Ipu moAroroBke K yCTHOMY 3K3aMeHY 9K3aMEHYEMbIH, KaK MpaBuilo, BEJIET 3a-
IIUCH B JINCTE YCTHOTO OTBETA, KOTOPBIH 3aTeM (110 OKOHYAHUU 3K3aMEHa) CIaeTCs AK3aMeHaTopy.

DK3aMeHaTOpy HPEeOoCTaBIAETCs MPaBO 33/1aBaTh 00y4YarOIIUMCS JAONOJHUTEIbHBIE BOIIPOCH B
pamMKax nporpaMMbl JUCHUIUIMHBI, 8 TAKXKe, IOMUMO TEOPETHYECKUX BOIIPOCOB, /1aBaTh 3aJa4H, KOTO-
pble U3y4aluCh Ha MPAKTUYECKUX 3aHATUSAX.

Onenka pe3yabTaTOB KOMIBIOTEPHOI'O TECTUPOBAHUS U YCTHOTO aTTECTAlMOHHOIO HCIBITaHUS
00BsIBIIIETCS] 00YYAIOUIMMCS B IEHB €T0 MPOBEACHHUS.

ITopAaoK MOATOTOBKH M NMPOBEJIEHUs IPOMEKYTOYHOM aTTecTauuu B (popme 3a4era

[evictBue Cpoxu Meronvka OTBETCTBEHHBIN
3aouHas Gpopma
Briaya BOonpocoB k 3a4ery 1 3anATHE Ha nexnnsx, Benymwmit npenogasarens nim
110 UHTEPHET IIPENOAABATEIIN, BEYILHE




MPAKTUYCCKUC 3aHATHA

Koncynbranun B CECCHIO Ha rpynmnosoit Benymuii npenoaaBarens Win
KOHCYJIbTalun npenoaaBaTejii, BEAYIIUC
MPAKTUYECKUE 3aHATHS
3auet B CECCHIO YCTHBIN OIIPOC Benymuit npenogasarens Uin

MIPETo/1aBaTeln, BEYIIHE
MPAKTUYECKUE 3aHITUS

®opMUPOBAHKE OLICHKH Ha 3auere B cootBercTBUM ¢ | Benyuiuii npenoiaBaTeins Win
(«3auTeHOY/ «HE 3auTe- KPUTEPUSIMHU MpenoiaBaTeliu, Beylne
HO») MPAKTUYECKHUE 3aHATHS

6 IEPEYEHD OCHOBHOﬁUH JIONMOJIHUTEJIbHON YYEBHOM JIMTEPATYPBI,
HEOBXOJANMOMU J1JIsA OCBOEHUA JNCIHUIIVIMHBI

OcHoOBHast TUTEpaTypa KonuuectBo B OMOIMOTEKE / CCHUIKA
Ha OBC

Caxaposa, O. B. O6miass mukpoOuosorust u obmas canurtap- | ttps://e.lanbook.com/book/206942
Hass MUKpoOuosorus : yueoHoe nocooue / O. B. Caxaposa, T.
I'. CaxapoBa. — 2-e uza., ucnp. — Cankr-IlerepOypr : Jlans,
2022. — 224 c¢. — ISBN 978-5-8114-3798-6. — Tekcr :
AJICKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL.: https://e.lanbook.com/book/206942. — Pexum mo-
CTyma: JUis aBTOPH3. MOJIb30BaTEICH.

JlomoTHUTE IbHAS TUTEPATYPA KonuuectBo B OnOIMOTEKE / CCHUIKA
Ha OBC

®apuues, A. T. [louBennas mukpooOuonorus : y4ue0- | https://e.lanbook.com/book/454481
Hoe mocoome st By30B / A. T. @apuues, A. X. Ko3sipes, A.
A. CabanoBa. — 3-e u3f., crep. — Cankr-IlerepOypr : Jlans,
2025. — 140 c. — ISBN 978-5-507-50673-6. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAsT CHCTEMA.
— URL: https://e.lanbook.com/book/ — Pexum pocryma:
JUIS aBTOPU3. MOJIb30BaTeNeH

Kopocrenépa, JI. A. OCHOBBI 3KOJIOTUM MHUKPOOPTaHU3MOB :
yuebnoe mocobue / JI. A. Kopocrenésa, A. I'. Komaes. — | https://e.lanbook.com/book/211103
Cankr-IlerepOypr : Jlanp, 2022. — 240 c. — ISBN 978-5-
8114-1400-0. — TexkcT : 31neKTpOHHBIH // JIaHb : 31€KTPOHHO-
OoubIMoTeYHas cUCTeMA. — URL:
https://e.lanbook.com/book/211103— Pexum pocrtyma: s

aBTOpU3. M0JIb30BaTEICH.

7. METOJAUYECKHUE YKA3AHUA JJISA OBYYAIOIIUXCSA 11O OCBOEHUIO JUC-
HOUITJINHBI
Memoouueckue pexomenoayuu no padbome HaA0 KOHCNEKMOM JIeKUUIL 608DeMA U ROCJIE NPOGEOCHUS
JIeKyuu.
B xoe neKIMOHHBIX 3aHATHH O0YyYaloLIMMCSl PEKOMEHAYETCsl BBIIIOJIHATDH CleAylomue aAeicTBus. Be-
CTH KOHCIIEKTUpOBaHHE ydeOHOro marepuana. OOpamarh BHUMaHuE Ha KaTeropuu, GOpMYyITUPOBKH, PaCKpHI-
BAaIOIIME COJEPKAHNE TE€X MIIM WHBIX SBJICHUN W MPOLIECCOB, HAYYHBIE BHIBOJBI M MPAKTUYECKHE PEKOMEH IAIIH
[0 UX MPUMEHEHMIO. 3a1aBaTh IIPEMIOIABATENI0 YTOUHSAIONIUE BOIPOCH! C LEJBI0 YCHEHHS TEOPETUUECKUX T10-
JIO’KEHUH, pa3pelieHns CIIOPHBIX CUTYaIHH.
JKenarenbHO OCTaBUTH B pabOUMX KOHCIIEKTAX TOJIS, HA KOTOPBIX O HEAYIUTOPHOE BPEMS MOXKHO CHEIaTh
MOMETKH M3 PEKOMEH0BAHHOM JIMTEPATyphl, JOMOIHAIOIINE MAaTEpHall IPOCITYLIAHHOM JIEKIINH, a TAKKe MOTIEPKH-
BaIOLHE 0COOYIO BaYKHOCTh T€X HJIM MHBIX TEOPETUUECKUX TOJOKEHHUM.



Memoouueckue pekomenoayuu K 1a00pamopHvim 3aHAMUAMC RPAKMUKOOPUECHMUDOEAHHbIMU
3a0anuamu.

B xonme moArotoBku K j1a00paTOPHBIM 3aHATUSAM HEOOXOIUMO OCBOUTH OCHOBHBIE MOHSATHS U
METOJIMKH PabOThl ¢ MHUKPOOpPraHM3MaMH, OTBETUTh HAKOHTPOILHBIE BONMPOCHL. B TeueHue mabopa-
TOPHOTO 3aHATHSI CTYJEHTY HEOOXOJAMMO BBINIOJHUTH3aJaHUs, BbIIaHHbIE TIPENoAaBaTeeM, YTO 3a4u-
THIBAEeTCS KaK TEKyIlas padoTa CTy/JIeHTa HOLIEHUBACTCS 10 KPUTEPHSIM, TPECTABICHHBIM B ITYHKTAX
5.4 PIL/.

Buvinonnenue unoueuoyanpHwvix mMunogvix 3a0au.

B caydae npomyckoB 3aHSATHUN, HaIW4YMs MHAMBUAYaAJIbHOrO Irpaduka oOydeHHS U I 3aKpeIuICHUS
MPaKTUYECKUX HABBIKOB CTYACHTaM MOTYT OBITh BHIJAHBI THIIOBbIE MHINBHIyalIbHbIC 3aJaHHs, KOTOPbIC JOJIK-
HBI OBITH C/IaHBl B YCTaHOBJICHHBIH MPENOAaBaTeNIeM CPOK.

Pexomenoayuu no pabome c HayuHOU U yueOHON TUMEPAMYpOil

PaGota ¢ yueOHOH ¥ HaydHOI JIUTEpaTypoOH SIBJISIETCS TIaBHOM (QOPMOIl caMOCTOATENLHONW PabOTHI U
Heo0XoIuMa TMPH MOATOTOBKE K YCTHOMY OIPOCY Ha MPAaKTHYECKHX 3aHATUAX, K KOHTPOJBHBIM paboTam, Te-
cTupoBaHui0. KoHCTIeKThl Hay4qHOH TUTEepaTyphl IPH CaMOCTOATENIEHON MOATOTOBKE K 3aHATHSIM IOJDKHBI OBITH
BBINOJIHEHBI TAKXK€e aKKypaTHO, COJEPKATh OTBETHI HA KaKIbIN ITOCTABICHHBII B TEME BOIPOC, UMETh CCBUIKY
Ha MCTOYHHMK MH(OpMamuu ¢ 00sS3aTENbHBIM YKa3aHHEM aBTOpa, Ha3BaHHWS M rofia M3JaHHUA HCIOIb3YeMOH
Hay4YHOU nureparypsl. KOHCIIEKT MOKET OBITh ONOPHBIM (COAEP)KaTh JIUILb OCHOBHBIE KJIFOUEBBIE O3ULIUH), HO
TP 3TOM TO3BOJISIONINM JaTh TOJHBIN OTBET IO BOMPOCY, MOXKET OBITH MOAPOOHBIM. O0BEM KOHCIIEKTa OTpe-
JETSIeTCS CAMUM 00YYaIOIIUMCSL.

B npouiecce paboTel ¢ yueOHOM 1 HAYYHOH TUTEPaTypol 00YHaIOLIHICS MOXKET:

- IeNaTh 3alUCH IO XOAY YTEHUs B BUIE MPOCTOr0 WM Pa3BEPHYTOIO IUIaHa (CO34aBaTh MEPEUeHb OC-
HOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHKE);

- COCTaBIJIATH TE3UCHl (IUTHPOBaHHE HanOoJee BaYKHBIX MECT CTaThU WM MOHOTpaduu, KOPOTKOE W3-
JIOKEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBHUTH aHHOTAIUH (KpaTKoe 0000IIeHIe OCHOBHBIX BOIIPOCOB pabOTHI);

- CO3/1aBaTh KOHCHEKTHI (pa3BEepHYTHIE TE3UCHI).

8. KOMILJIEKT JIMHEH3UOHHOI'O U CBOBOJHO PACITPOCTPAHAEMOI' O ITPO-
I'PAMMHOI'O OBECIHIEYEHUS, B TOM YUCJIE OTEYECTBEHHOI'O ITPOU3BO/I-
CTBA

Windows 10

MSWindows 7 OpenOffice
Windows 8.1

Yandex Browser

7-zip

Zoom

Unreal commander
Adobeacrobatreader
JlaGopatopusMMMUC «Ilnanbn»
Dr. Web

Skype

[Tepeuenp npodeccHoHaIbHBIX 0a3 TaHHBIX:
1. Ob6mepoccuiickas ceTh pactpocTpaneHus npaBoBoit nHGopmarmu «KorcymsTanT [rocy
http://www.consultant.ru
2. CIICTAPAHT http://www.garant.ru
3. Karanor poccuiickux CMU http://www.smi.ru
4. CereBoe m3aanue «LleHTp packpbiTHs KopropatiBHOi nHdopMarmmy. http://Mmww.e-disclosure.ru

IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmeHoBaHMe pecypca Pexxum focryna

OdurmanbHbIical TMUHHACTEPCTBACETHCKOTOX 035 CTBAUTIPOIO- http:// www. Don-agro. ru
BoJIbcTBHUAPOCTOBCKOMOOIaCTH



http://www.garant.ru/
http://www.smi.ru/
http://www.smi.ru/
http://www.e-disclosure.ru/

HaumeHoBaHMe pecypca Pexum focryna

Odurmaneueii caiit DenepanbHON CITYKOBI TIO Haa30py B cdepe

3aIUTHI TIPaB MOTpeOuTeNnel u O1aronomyars HaceneHus PO

http:www.rospotrebnadzor.ru/

OduranbHbIi MOPTA MPaBUTENLCTBA POCTOBCKOM 00nactu http://www.donland.ru

ITouckossie cucrembl Rambler, SIndex, Google.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA JJ151 OCYHIECTBJIE-
HUSA OBPA30OBATEJIBHOI'O TPOLHECCA ITIO JUMCIHUIIJIMHE

YueOHbIe AYJIUTOPUH JIA NMPOBEIACHUSA y‘leﬁHbIX 3aHSATHIl - OCHAILCHEI 060py,Z[OBaHI/IeM n

TEXHUYCCKNMH CPEACTBAMU O6y‘leHI/I5[.

Iomenenne 11 CaMOCTOSITEILHOI PadoThl — OCHAIIICHBI KOMITBIOTEPHOU TEXHUKOW C BO3-
MOXXHOCTBIO TIOAKJIFOUYEeHHS K ceTH "MHTepHeT" n obecrnedeHneM 0CcTyna B 3JIEKTPOHHYIO HH(pOpMa-

IMOHHO-00pa3oBaTeNbHy0 cpeny Opranuszanuu.

OCHaIIEHHOCTh U aJIpec MOMEIICHHU I

HanmeHoBanue noMenieHui

Anpec (MECTONIONOKEHHUE)
MIOMENIEHU N

Aynuropus Ne 163 YueOnast ayauTopusi Uil NPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA,
3aHSATHH CEMHHApPCKOI0 THIIA, KYpCOBOI'O MPOEKTHPOBAHHUS (BBINOJHEHHS KypCOBBIX pa-
00T), IPYIIOBBIX U WHAWBUIYaIbHBIX KOHCYJIBTAlMH, TEKYILEro KOHTPOIS U IPOMEXKY-
TOYHOMH aTTecTally, YKOMIUIEKTOBaHHAs CIICIMAIM3UPOBaHHOM Mebenbio (pabouee MecTo
mpenoaaBaTens, CTOJbI, CTYNbs, Jocka, TPHOYHA).

TexHu4eckue cpeacTBa 00ydeHUs: HAOOP NEMOHCTPAIHOHHOTO 000PYIOBaHUs (IPOCK-
IIUOHHBIN SKpaH, MPOEKTOP, HOYTOYK (IIepeHOCHoi)), TeneBu3op (1); ydeOHO-HATTISAHEIC
nocobus, obecreyrBarONIMe TEMAaTHYECKUE HIUIFOCTPALUH, COOTBETCTBYIOIIUE pabovuM
NporpaMMmam JHUCLUUILIMH -TUTaKaThl (IepeHOCHbIE).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuer Nel1834
ot 16.03.2010 OO0 «tOxnast Codprepras kommanus»; OpenOffice CrobomHo pacmpo-
crpansiemoe I10, yuuensus Apache License 2.0, LGPL; Adobe acrobat reader Cso6oaHo
pacmpocTpaHsieMoe MPONpUeTapHoe mporpaMmHuoe obecrneucnue; Z00m Tapud basoBbrit
CeoGoano pacnpoctpansemoe I10, ZoomVideoCommunications, Inc.; Skype CBoGoaHo
pacnpocTpaHseMoe MponpueTapHoe MporpaMMHoe obecriedenue; Yandex Browser Cso-
6o1HO pacnpoctpansiemoe [10

346493, PocToBckas 00-
nacts, OKTAOpECKHU paiioH,
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Aynutopus Ne 317 YuebHas ayquTopus AJs IPOBEACHUS 3aHATHH CEMHHAPCKOT0 THIIA,
KypCOBOTO TPOEKTHPOBaHMS (BBIMOIHEHNE KYPCOBBIX padoT), IPYIIOBBIX M HWHIUBHIY-
IBHBIX KOHCYJIbTAIM{ TEKYIIET0 KOHTPOJISI U MPOMEXYTOUHOH arrectanun; JlabopaTopus
MHUKpPOOHOJIOTHH, MUKOJIOTUH W BHpycosiorud; Jlaboparopus MukpobHuosorudeckoi 0es-
OTIACHOCTH CHIPbsI U TIPOAYKTOB )KUBOTHOTO U PACTUTEIHHOTO MPOUCXOXKICHHS, YKOMILIEK-
TOBaHHAs CHEIHAIM3UPOBAaHHONW Mebenbio (pabodee MeCTO MPENoAaBaTeNs, CTOJBI 3JeK-
TpudHuIpoBaHHBIE JabopaTopHbie(6), cTynbs tabopaTopHsbie (18), mocka menosasi(1)).

TexHuyeckue cpencTtBa OOy4YEHHs: CHEIMAIM3UPOBAHHOE Y4eOHOEe O0OpyIOBaHUE -
MHUKpOCKOTIBI (15); yueOHO-HarIsAHbIe TOCOOH 00ecreunBarone TeMaTHIECKUE HILTIO-
CTpAaIMH, COOTBETCTBYIOIINE PA0OYNM NpOrpaMMaM JUCIMIUIMH - TAOJUYHBIA MaTepHal
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Aynurtopust Ne 319 TTomemeHue a1l cCaMOCTOSTENLHOM pabOThl 00YJAIOIINXCS, YKOM-
IUIEKTOBAHO CHelUaI3upoBaHHON Mebenbio (mkad (1); cronst (2); cTynbs (6)).

TexHnveckue cpencTBa 00yueHHs: HAOOp IEMOHCTPALIMOHHOTO 000pPYIOBaHUS - KOM-
nbiotep (1) ¢ BO3MOXHOCTBIO NOAKIIOUEHHS K ceTH «MIHTEpHET», HOCTYIl B AIEKTPOHHYIO
nH(popMaMoOHHO-00pazoBaTeNbHyI0 cpeny opranusaunu, MOY Kyocera A4 FC - 1120
MFP (npunTtep, ckanep).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuetr Nel834
ot 16.03.2010 OO0 «tOsxnas CodreepHas kommanus»; Office Standard 2019 ®I'BOY BO
Jonckoii 'AY 0005644022 4100106435 AAD-26770;; Adobe acrobat reader CsoGoano
pactipocTpaHsiemMoe nporpuerapHoe nporpammuoe obecrnederne; MTC Jlunk tapud Free
CBobonno pacmnpoctpansemoe 110, Aunexc Tenemoct CBob6oaHO pacnpoctpansemoe [10 ;
Yandex Browser CBobonHo pacnpoctpansemoe 110; Dr.Web Jlorosop Ne PI"’A02040026
oT «05» Despans 2026 r. mexay PI'BOY BO «/lonckoit TAY» u OO0 «KOMITAHUA
I'OHIOAJIb®y; 7-zip CBoboauo pacnpoctpansemoe [10, GNU Lesser General Public Li-
cense; Yandex Browser Co6oano pacmpoctpansiemoe I10; JlaGopatopus MMUC «Ilna-
Hb» JloroBop Ne3830-254 ot 14 anpens 2025 r. mexay ®PI'BOY BO «loHckoit TAY» u
000 «Jlabopatopuss MMUC»
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Aynuropus Ne 319a YueOHast ayauTopusi AJisl NPOBEACHUS 3aHATUH CEMUHAPCKOTO TH-
na, KypCOBOI'O MPOEKTHUPOBaHMS (BBIIIOJHEHNE KYpPCOBBIX PadOT), TPYMNIOBBIX U MHIMBHU-
IOyaJbHBIX KOHCYJNbTalMH TEKyIIEro KOHTPOIS W TIPOMEKYTOYHOH aTTeCTalnuu
Ta00paToprsi MUKPOOHOJIOTHH, MUKOJIOTHH W BHPYCOJIOTHH, YKOMIUIEKTOBAaHHAS CIEI[Ha-
JI3UPOBAHHON MEOECNBIO (CTOJBI, CTYIbS).

Texandeckue cpencrta oOydeHHs: HAOOp JEMOHCTPAMOHHOTO 00OpynoBaHMs (CKa-
Hep(1); xormmpoBansHas MammHA(1); KOMOBIOTEPHI (5), ¢ BO3MOKHOCTBIO TTOAKITIOYCHUS K
cetu «VHTEpHET», TOCTYN B 3JEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTEIbHYIO CPELy Op-
raHU3alluy.); CIeHUaIn3pOBaHHOe ydyeOHOe 000pyI0BaHHE - CTEPHIIbHBIN OOKC (2); BeChl
aHanutnyeckue (2); BonsHas Oans (1); anmapar Koxa (1); cymmnbsslii mkad (1); tepmo-
ctar (3); anmapar I CBEPTHIBAHHS MUTATENBHBIX cpel (1); TIOMMHECIEHTHBIH MHKpPO-
ckorn (2); ouHoKynspHBI Mukpockon (5); nentpudyru (4); xomomunbauk (1); yueGHO-
HarJBIIHBIE TocOoOus , 00ecTIeYrBAaOIIIe TEMAaTHUECKIE WLTIOCTPALUH, COOTBETCTBYIOINE
pabo4ynM yueOHBIM MpOrpaMMaM JUCLHUILIUH.

Win 10H Cuer NeAIIT-0377659 ot 05.12.2019 ot Microsoft Volume Licensing Service
Center; Windows XP Home Edition Russian (OEM) Cuer Ne 1796 ot 24.05.2007 OOO
¢bupma «Maruer»;, Office Standard 2019 ®I'BOY BO [ouckoit T'AY 0005644022
4100106435 AAD-26770;; Adobe acrobat reader CBo601HO pacrpocTpaHseMoe IpOIpUe-
tapHOe mporpammHoe obecriedenne; MTC Jlurak tapud Free CBobomnHo pacmpoctpanse-
moe IO, Aunexc Terxemoct CBoGoano pacmpoctpansiemoe 10 ; Yandex Browser Cso-
6oxHo pacmpoctpansiemoe [10; 7-zip CroGoano pacmpoctpansiemoe 110, GNU Lesser
General Public License; Yandex Browser CoGoauo pacmnpocrpansiemoe I10; JlaGoparo-
pust MMUC «Ilnansi» HoroBop Ne3830-254 ot 14 ampens 2025 r. mexay ®I'BOY BO
«Hdonckoit TAY» u OO0 «JIaboparopus MMUC»; Dr.Web orosop Ne PI"’A02040026 ot
«05» @espans 2026 r. mexay ®PI'BOY BO «/lonckoit TAY» u OO0 «KOMITAHUA
I'SHAAJIBD»
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Kabuner Ne 45 TlomemieHue Uit cCaMOCTOSTENLHOM PabOTHI (IEKTPOHHBIN YUTATBHBIN
3aJ]), YKOMIUICKTOBAHO CIICIMAIN3UPOBaHHON (y4eOHOIT) MeOenbio, OCHAIEHO KOMIIBbIO-
TEpHOI TEXHMKOH C BO3MOKHOCTBIO MOJKIIOYeHUs K cetd "MHTepHeT" n obecrnieueHo 1o0-
CTYIIOM B 3JICKTPOHHYIO HH(POPMaMOHHO-00pa30BaTeIbHYI0 Cpelly OpraHu3alyy.

Windows 8.1 JIunensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JIunensust Ne 65429549
ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice CeoGoxuo pacmpoctpansiemoe I10, mumensust Apache License 2.0, LGPL;
Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MPONPUETAPHOE TIPOTPaMMHOE 0bec-
neuenne; MTC Jluak Tapud Free Crobomno pacmpoctpansemoe I10, Srnexc Tememoct
CBobomuo pacmupoctpansiemoe 10 ; Yandex Browser CBoOomHO pacmpocTpaHieMoe
[IOYandex Browser CmoOomuo pacmpoctpansemoe I10; Jlabopatopus MMUC «AC
«Harpy3ska» lorosop 8630 ot 04.10.2021 mexny ®I'BOY BO «/lonckoit 'AY» u OO0
«JIabopatopuss MMUC»; Jlaboparopus MMUC Jlekanat [loroBop Ne3830-254 ot 14 an-
pens 2024 mexny ®I'BOY BO «/lorckoit TAY» u OO0 «Jlaboparopus MMUCy; Jla6o-
patopus MMUC»IInans» [Jorosop Ne3830-254 ot 14 ampens 2025 r. r mexay ®PI'BOY
BO «/louckoii TAY» u OO0 «JIabopatopust MMUC»; CructemMa KOHTEHT —(pUIbTPaLN
SkyDNS (SkyDNS arenr) Joroop Ne 2789-24 ot 16 mas 2024 r. . OO0 «Ckait ITHC»;
Dr.Web [Jorosop Ne PI'A02040026 ot «05» @eppamns 2026 t. mexxay PI'BOY BO «Jlon-
cxoit TAY» u OO0 «KOMITAHUA I'SOHAAJIb®»; 7-zip CB0OOIHO pacmpocTpaHieMoe
T10, GNU Lesser General Public License
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