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1. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 110 JUCHHUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMMU PE3YJIbTATAMHN OCBOEHUA OGPA30BA-
TEJbHOM ITPOr'PAMMBI

1.1 TInanupyemsiii mnpoiecc 0Oy4deHHs MO TUCHUIUIMHE, HAIpaBlieH Ha (GOpMHpOBaHHUE CIIEIy-
IOIIUX KOMIIETCHIIUH:

O6menpodeccuonanpubie komneteHuu (OITK):

CriocobeH pemiath TUIOBBIE 33a4H MPO(GECCUOHATBLHON IeATEIbHOCTH HA OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYUHBIX U OOIIEIPO(PECCUOHAIBHBIX JAUCHUIUIMH C
NpUMEHEHHEM HH(OPMALMOHHO-KOMMYHHKAIMOHHBIX TexHooruit (OITK-1)

NuaukaTopbl 10CTHKEHUS] KOMIIETEHIMH:

Hcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUIUIMH JJISl PEIICHUS] TUIIOBBIX 3a-
na4 npodeccuonanbroi aesreapaoctr. (OIMK-1.2).

1.2 Ilnanupyemblie pe3yabTaThl OOy4eHHs MO JUCHMILIMHE MHKpOOHONIOTHs, XapaKTepu3yro-
IIMX 3Tarbl (GOPMUPOBAHUS KOMIIETEHIIUN, COOTHECEHHBIE C MNIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHUS
oOpa3oBarenbHOM Tporpammbl 1o crnenuanbHOCTH 35.03.04ArpoHOMUSI, HANPABICHHOCTH 3alluTa
pacTeHuii rpeicTaBiIeHbl B TaOIHIIe:

Kon [TnanupyemMsbie pe3ynbTaThl 00yUeHHs
koM- | Cogpepxanue komne- | Kox n HanMeHOBaHUE WHIM-
IETCH- TEHLIHUHU KaTopa JOCTIKEHUS KOMIIE- DopMHpyEMBIE 3HAHMSI, YMEHUS U HABBIKU
U TECHI WU
OIIK-1| Cmocoben pemats|OIIK-1.2Mcnons3yer ocHoB-|3nanue: Mopdonorus, reHeTnka, GU3NOIOTHS,
THUIIOBBIC 331241 HBIE 3aKOHBI €CTECT- CHUCTEMaTHKa NPOKAPUOTHBIX U 3YKapHOTHBIX
npodeccuoHaATLHON BEHHO-HAyYHBIX JAHCUUILTUH{MUKPOOPTaHU3MOB. MexaHu3Mbl MeTabonu3ma
JACATCIBbHOCTU Ha AJId pCHICHUA TUIIOBBIX 3aJayd|n npeo6pa30BaHI/1;1 OHEPruv MHUKPOOpraHmsma-
OCHOBE 3HAaHHWH OCHOB-|MPO(ECCHOHATIBHOM MH, UX POJb B KPYrOBOpPOTE OHMOTCHHBIX 3JIe-
HBIX 3aKOHOB JESITEIbHOCTH. MEHTOB, Pa3JIOKEHUH NPUPOTHBIX BELICCTB.
MaAaTEMaTHUYCCKHX, €CTC- Bnusune na pa3BUTUC
CTBEHHOHAYYHBIX U MHUKPOOPTaHM3MOB  pa3lW4HbIX  (PAKTOpOB
o0rmienpo- BHEITHEW Cpeibl.
(eccHOHANBHBIX  JTHC- TeopeTnueckre OCHOBBI B3aUMOJICHCTBUSI MUK-
UUIUTMH ¢ TPUMEHEHH- POOPTraHU3MOB JPYT C APYTOM.
eM uHpop Ymenue: I'0TOBUTBH MUKPOCKOIIMPOBAThH Mpe-
MallMOHHO- rmapaTbl MUKPOOPraHU3MOB, Pa3jaindaTb OCHOB-
KOMMYHUKAIIUOHHBIX HBbIC
TEXHOJIOT U rpYIIBl MUKPOOPTaHU3MOB, KYJIbTHBHUPOBATDH

MHUKPOOPraHU3MbI U U3y4ath ux. [IpoBoauTs
KOJIMYECTBEHHBIN yUET

MHKPOOPraHU3MOB B Pa3JIMUHBIX CyOCTpaTax.
[Toy4aTh HAKOIMTEIBHBIE U YUCThIE KYIbTYPHI
MHUKPOOPTaHU3MOB, OTIPENIEIISITH TUTP MHKPOOD-
raHU3MOB B

Ouonpenaparax, IpOBOANUTH KaYECTBEHHBIE Pe-
aKIUK HA MPOAYKTHI

MeTa00JIM3Ma MUKPOOPTaHU3MOB.

Haevik u (unu) onvim desmenvrocmu. HaBbIku
BIaJIEeHUsT METOJIUKAaMH PaboOThl C MHUKpOOpTa-
HU3MaMH, HaBBIKAMHU YIIPABICHHUS OCHOBHBIMU
XapaKTepUCTUKAMH MUKPOOPTaHU3MOB.
[IpuoOperaTs ONBIT B 00J1aCTH MUKPOOHOJIOTHH,
OTIBIT YIIPABJICHUSI OCHOBHBIMHU XapaKTepUCTH-
KaMH MHKPOOPTaHU3MOB, HCIIOJIb30BAHUS MUK-
POOHOIOTNYECKUX TEXHOJIOTUI B IPAKTUKE
MIPOM3BOJICTBA U MEPEPAOOTKU CEIBCKOXO03SH-
CTBEHHOH NPOAYKIIMH.




2. OBBEM JUCHUIIJINHBI B BAYETHBIX EJUHUIAX C YKASAHUEM
KOJMYECTBA AKAJEMHUYECKUX YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIO-
MNUXCA C HPEHOJABATEJIEM 1 HA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIUXCS

Cemectp | Tpynoem- KonraktHas pa6ora ¢ npenogasaresieM | CamocrostenbHas pa- | @opmMa npoMe:KyToy-
KOCTh oora,uac. HOIf aTTecTa-
3.E. / yac. K unu(3K3./3a4eT ¢

. OHTAKTHast
Jlexknmii, [/IaGopat. |[IpaxkTHu. OLIEHK./3a4eT)
. . |pabora Ha mpo-

yac. 3aHATHI, |3aHATHH,

MEKYTOYHYIO
Jac. qac

aTTecTaluio,
yac.

OuHasi popma o6yuenuss 2023 roq Habopa

3 3/108 18 18 18 0,2 53,8 3a4er

3aounast popma odydenuss 2023 ronx Habopa

3 3/108 4 6 0,2 97,8 3auet

3. COAEP) KAHUE JUCIHUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIUYECTBA
AKAJJEMAYECKHX YACOB 1 BUJIOB YYEBHbBIX 3AHATHIA
3.1 CTpyKTypa TUCIUILTUHBI COCTOUT U3 TEM:
CTpyKTypa AUCHUIIMHBI

Tema 1 Tema 2 Tema 3 Tema 4

«IIpenmer, 0OBEKTHI, «Cucrematuka 1po- | «Mukpoopranusmsel U | «I'@HeTHKa MHKpPO-
UCTOPUS PA3BUTHS H KapuoT. OKpY>KaloIlas Cpefia». | OpraHu3MOB.
3alayd  MUKpoOHoJo- | MeTaboau3mM  MHKpPO-

rud. buorexmosorus OpPTaHU3MOBY.

MHUKPOOPTaHU3MOBY.

Tema 5 Tema 6 Tema 7 Tema 8

«[IpeBpamienue Mukpo-| «buonornyeckas ¢ux- | «[IpeBpamenne wmuk- | «[louBeHHass MHK-
OpraHM3MaMHi COEJIUHE-| Calusl MOJEKYJISPHOrO | pPOOPraHU3MaMU  CO- | POOHOJIOTHUS».
HUH yrIiepoaa. azoTay. eMHEHUN a30Tay.

Tema 9
«bakrepuanpHbple  TIpe-
naparsl, UCIOJIb3yeMbIE
B PACTEHUEBOJICTBEY.

3.2 Coneprxanue 3aHATUN JEKIIMOHHOTO TUTIA TIO TUCHUTIINHBI, CTPYKTYPUPOBAHHOE 10 pa3/ieiam C
YKa3aHUEM OTBEJICHHOTO HAa HUX KOJIMYECTBA aKaJEMUYECKUX YaCOB U BUJIOB 3aHSITHUI:

HaunmenoBanme pas- Kpartkoe conep:kanmne pa3nesia KoJi-Bo yacoB

aesa(TeMbl) IUCIH- 3a0uHast
MJIHHBI otHast

2023

Pasznea 1. Bonpoc 1. MukpoOHOJIOTHS, UCTOPUST BOSHUKHOBEHHUS, OOBEKTHI| 2 0,25
«[Ipeamer, oObeK-  |ee M3yueHUs, OCHOBHBIC HAMPABICHUS U MEPCIICKTHBBI PA3BUTHUS
ThI,UICTOPUS Pa3BUTHUS [HA COBPEMEHHOM 3Talle.

u Bonpoc 2. OcHOBHbBIE Tpynnbl MUKPOOPTAaHU3MOB: aKapHOTHI,
3aJla4l MUKpOOHOJI0- |IPOKAPUOTHI, YKapHUOThI, UX OCHOBHBIE OTINYHSL.

rur. buotexnonorus |Bonpoc 3.MukpoOHoIOrHsi — 0CHOBA OMOTEXHOJIOTHH.
MHUKPOOPTaHU3MOB).




HaumenoBanue pas-

Kpartkoe conep:kanue pa3nesia

KoJ-Bo yacoB

aena(reMbl) TUCIHU- 3204Has
IUIMHBI oumast
2023

Paspnen Bonpoc 1. IlpuHuunsl CUCTEMATUKHI 2 0,5
2.«Cucremaruka poKapuoT. MexIyHapoIHbIe TPaBUIIAHOMEHKIIATYPBHI.
MPOKAPHUOT. Bonpoc 2. PaznooOpasue moTpeOHOCTH MUKPOOPTraHU3MOB B HC-
MeTabonu3m MUKpO- |TouHHKaxX nuTaHus. CrnocoObl MOCTYIUIEHUS MUTATENbHBIX Be-
OpPTraHU3MOBY. IIECTB B KJIETKY. THIIBI MUTAaHUS Y MUKPOOPTaHU3MOB.

Bonpoc 3. O6MeH BelecTB y MUKPOOPTaHU3MOB: 3HEProAaolne

nporecchl (Kataboir3M) W JHEPromnoTpeOsSIONUe MPOIECCh

(Obuocunres).

Bonpoc 4. Ponb GpepMeHTOB B KHU3HEIEATEILHOCTH MUKPOOpra-

HU3MOB.
Pa3nen 3. Bonpoc 10THOIIEHHE MUKPOOPTaHU3MOB K (DU3MYECKUM, XUMH-| 2 0,5
«MUKpOOPraHU3MBI U [YECKHM U OMOJIOTHYECKUM (haKTOpaM BHEIIHEH.CPE/IbI.
OKpyXarolas cpenay». (Bonpoc 2. CuMOMOTHYECKHE, aHTarOHUCTUYECKHE W Mapa3uTH-

YeCKHe B3aMMOOTHOIICHHUSI Y MUKPOOPTaHU3MOB.

(TTpoGneMHast eKius)
Paznen 4. «['eneruka |Bonpoc 1. I'eneTnueckuii anmnapar y npokapuot. Buexpomocom-| 2 0,25
MHKPOOPTaHU3MOBY». |HbIE (DAKTOPHI HACIEACTBEHHOCTH — TIa3MUBI. Pernmukanus JIHK.

Bonpoc 2.I'eneTndeckue U3MEHEHUS Y MHKPOOPTaHU3MOB: MY-

TaIuH, TpaHcHOpMaIUs, TPAHCIYKINS, KOHBIOT AL,

Bonpoc 3.DeHoTunuyeckas H3MEHUHMBOCTH: MOIUUKALINA,

aJlanTanus.
Paznen Bonpoc 1.3HavyeHue TpEBpalCHUs YIJIEPOJOCOJEpKAIIUX Be-| 2 0,5
5.«IIpeBpamienue IIECTB B KPYTOBOPOTE YIIIEpoia B IPUPOIE U POITh
MHUKpPOOPraHU3MaMH |MUKPOOPTaHU3MOB B pacrajie OpraHMueCKUX BEIIeCTB.
COeUHEHUH yriiepo- [Bonpoc 2. MOJOYHOKHCIIOE, CTUPTOBOE OpOKEHUE, BO3OYIUTEIH,
na. 3HAYEHUE B MUILEBOI MPOMBIIIJICHHOCTH U OBITY.

Bonpoc 3.MacnsHokHCIIble OakTepuu W TMPOIecChl OpoKeHUus

BBI3bIBAEMbIC UMHU.

Bonpoc 4. Mukpoopranusmsl, pa3pyliaroime KieT4aTKy: a’3po-

ObI M aHA3POOBI.

Bonpoc 50xucnenre MHUKpOOPTaHHU3MaMU YTIJIEBOJOPOJIOB, KU-

POB, STUJIOBOTO CIIUPTA.
Paznen 6. Bonpoc 1. DHeprodd(HeKTHBHOCTh M JKOJIOTHYECKas YHCTOTa| 2 0,5
«buonoruueckas OMOJIOTNYECKOro a30Ta.
¢ukcauus Mosieky-  (Bonpoc 2.CBOOOAHOXKUBYILIME a’poOHblE M aHA’POOHBIE a30T-
JISIPHOTO a30Tay. (buKcUpYOIIe MUKPOOPTaHU3MBI.

Bonpoc 3. AcconmaTBHBIE a30TPUKCUPYIOIUE MHUKPOOPraHU3-

MBI.

Bonpoc 4. CumbuoTtnueckasiazoTduxcaius y 6000BbIX U pacTe-

HHM.

Bonpoc 5. CumbuotnueckasiazoTdukcanus yHeO00OBBIX pacTe-

HHUI.
Paznen 7. Bonpoc 1.3HaueHre MUHEpaTU3allii a30TCOAEPKAIIUX OpraHu-| 2 0.5

«[IpeBparienue MUK-
pOOpraHU3MaMu Co-
eIMHEHMI a30Tay.

YECKUX COCTUHEHHH.

Bonpoc 2.Bo30yautenu, XMMU3M Ipoliecca MHUHEpaIu3aluu B
a’pOOHBIX U aHAIPOOHBIX YCIOBUSX.

Bonpoc 3. UMmMmoOum3anms a30Ta B TIOYBE.

Bonpoc 4.Ilpouecc nutpudukanuu. BozOymurtenu. Perynsnus
rpoliecca.




HaumenoBanue pas-

Kpartkoe conep:kanue pa3nesia

KoJ-Bo yacoB

aena(reMbl) TUCIHU- 3204HAas
IUIMHBI oumast
2023
Bonpoc 5.1lpouecc neautpudukanuu. Bo3doyaurenu. Perynsius
npolecca.
Pa3zjea 8. Jlexyus 1 2 0,5
«IToyBeHHast MUKPO-  (Bonpoc 1.1104BEHHbIE MUKPOOPTaHU3MB,
Ononus». METObI OIPEACITICHUS UX COCTaBa U aKTUBHOCTH
(Ipobnemnas nexuus) Bonpoc 2. ®aktopsl cpefpl, onpenensomue GopMUpOBaHUE MHKPOO-
HBIX aCCOLUAINMN TTOYBHI.
Bonpoc 3. BausHue arpoTeXHUYECKUX MEPONPHUATHH: crocoObl o0pa-
OOTKH TTOYBBI, MEJIMOPAIUS, BHECEHHE OPTaHUIECKUX U MUHEPATbHBIX
yaoOpeHuii Ha MUKPOOHOJIOTHYECKHE TIPOIIECCHI B TIOYBE.
Bonpoc 4. MUKpoOpraHu3Mbl 30HBI KOPHS ¥ MX BIIMSIHUE HA PACTEHUSI.
Paznen 9 Jlexyus 1 2 0,5
«bakrepuainbHble pe- |Bonpoc 1 dnupurHas MUKpoQIIopa 1 €€ BIUsSHUE HA PACTEHHMS.
napaTsl, UCHONb3YEMBIC | Bonpoc 2. MukpoOHbIe 3eMiieynoOpuTeNbHbIE TpenapaTel U ux 3¢-
B paCTCHUEBOJCTBEY. (peKTHBHocn,_
Bonpoc 3 Wcnione30BaHUE acCONMATUBHBIX OAKTEPHiA IS OBOLIHBIX U
TOJIEBBIX KYJBTYp: arpodui, praBoOakTeprH, pOU30apIHH.
Bonpoc 4. Ilpenapatsl 6akTepuanbHOr0, TpHOHOT0, BUPYCHOTO TPOHC-
XOXKIeHHs A 3aumThl pacTeHuil. IlpemmymectBa Ouonpemnaparos
nepe XMMUYeCKUMH CPEACTBAMU 3aLUThl PACTCHHH.
UTOoro 18 4

3.3 Conepkanue 1a00paTOPHO-TIPAKTHUECKUX 3AHATHH 10 TUCHUIUIMHE, CTPYKTYPUPOBAHHOE
110 pa3zeliaM C YKa3aHUEM OTBEACHHOIO Ha HUX KOJIMYECTBA AKaJEMUYECKUX YaCOB U BUOB 3aHATUN:

HanmenoBanue Ne y Ha3BaHHe CEMHHAPOB / NPpaKTH4YecKHX 3a- | Bun reky- | KoJi-Bo yacos
pasjena (TemMbl) HATHIL / 1a00OPaTOPHBIX paboT 1ero KoH-

AUCHMIIIMHBI DJieMeHThI NPAKTHYECKOH MOATOTOBKH TPOJIS | gypag | 3a0uHan

2023

Pazpen 1. IIpakTHyeckoe 3anaTHe3ansATHEe Ne 1 Omnpoc,Bon 2 0,3
«IIpenmer, 00b- [MuUKpOOHOJIOrHUECKas JTabopaTopust U ee 3auaun. TexHukKa 0e3-/poc Ha
€KTBI, HICTOPHS |OMAacHOCTH B JIAOOPAaTOPHH. Y CTPOWCTBO MHUKPOCKOIA U OCOOEH-|KOJUIOKBH-
pa3BHUTHS U HOCTH paboThl ¢ HUM. MUKPOOHOIOTHYECKUE METOJBI HCCIIE/I0-|yMe
33724l MUKPO- |BaHHS.
ouonorun. buo- [[IpakTnyeckoe 3ansirue3ansitue Ne 2
TEXHOJIOTHSI Mopdonorus 6akrepuii. OCHOBHBIE ) 03
MHUKpOOpranus- |popmbl OakTepuil. TexHHWKa NPUTOTOBICHUS M OKpAIIMBAHHS ’
MOBY. npenapaToB MPOCTHIM METOJIOM.

OneMeHThI MPaKTHIECKON MOATOTOBKU: OTpabOTKa

TEXHUKH MPUTOTOBJICHUE MAa3KOB M3 IUIOTHBIX M KUIKUX KYJIb-
Typ, NMAaTOJOIMYECKOTO MaTepuasia, OKPacKu U MHUKPOCKOIHS
Ma3KOB.




HaumeHnoBaHue
pasaeiia (TeMbl)
JUCIUILINHBI

Ne 1 Ha3BaHHe ceMMHAPOB / IPAKTHYECKHUX 3a-
HATHH / 1a00pPaTOPHBIX PadoT
DJIeMeHThI IPAKTHYeCKO# MOAT0TOBKH

Buna Texy-
1Iero KOH-
TpoJis

Kos-Bo uacoB

OYHas | 3a04YHas

2023

Pazpnen 2. «Cu-
CTeMaTHKa mpo-
KapHoT.
MeTaboau3m
MUKpPOOpPraHH3-
MOBY.

JladopaTtopHoe 3aHsitue Ne 1

CrnoxHble METOAbl OKpacku MaskoB. Meron ['pama, metons
OKpAaCKH CIop, Kamncyil. MX cymHOCTb, TEXHUKA OKpacku. Jud-
(hepeHIraIys rpalrINKyTHRIX U (PUPMUKYTHBIX OaKTEepHil.
(HenoBoe 3amanue)

DJeMeHTHI MPaKTUYECKO MOATrOTOBKHU: OTpaboTKa

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

[TemkoBa

IIpakTHyeckoe 3ansiTHe Ne 2

Mopdomnorus akTHHOMHUIIETOB. VccinemoBaHue MHUKpPOOPTaHU3-
MOB Ha ITOABIKHOCTh. O3HaKOMUTHCSI CO CTPOCHHEM U CITOCO0a-
MU pa3MHOKEHUS aKTHHOMHIIETOB PO/ia

Frankia.

(lemoBoe 3amganme)

DNeMeHTHI MPaKTUYECKO TOATrOTOBKHU: OTpaboTKa

IIOATOTOBKHA U MHUKPOCKOIIMPOBAHMS IIPENapaToB I
OTIpEICTICHHSI TOIBIKHOCTH  TTPOKAPHOT.

JlaGopaTopHoe 3ansitue Ne 3

O3HaKOMUTBCSA ¢ MOP(HOTOTHYECKIMU

0COOCHHOCTSIMH MUKPOCKOITHYECKIX

rpu6os: Mucor, Asperqillus,

Penicillium, Fusarium.

(HemoBoe 3amanme)

DNeMEeHTHI MPaKTUIECKON MOATOTOBKU: OTpabOTKa

TEXHHUKHU TIOJITOTOBKH MMHUKPOCKOITMPOBAHUS TPETapaToB JdyKa-
PHOT.

Ompoc, BoO-
npoc Ha
KOJUTOKBH-

yme

0,4

0,3

0,4

Pasnen
3.«Muxkpooprat
WU3MBI U
OKpYy>KaroIas
cpenay.

IIpakTuyeckoe 3ansaTre Ne 1

Crepunuzanus, Je3nH(eKus.

duznyeckre 1 XUMUIECKAE METOIbI CTEPHIN3ALIUH.
(ITlpobnemHoe 3aHsTHE).

OneMeHThI MPaKTUYeCKOH MOATOTOBKU: 0TpaboTaTh

METO/BI TIOATOTOBKH K CTEPWIIM3ALUK J1a0OpaTOpHOW TOCYIHI,
NUTATENBHBIX CPeA.3HAKOMCTBO C OOOPYAOBAaHMEM HCIOJb3Ye-
MBIM IS CTEPUIIM3AINH U IPUHITUIIAMA UX PaOOThI.

Ompoc.Bon
poc Ha KOH-
TPOJIbHOU

pabore

0,2

Pa3pen 4. «e-
HETHUKAa MHKPO-
OpTaHU3MOBY.

IIpakTuyeckoe 3ansaTHe Ne 1

KysbTHBHpOBaHHE MHUKPOOPraHU3MOB (23p00oB U aHa’poOOB) B
nabopatopHbIX ycnoBusix. Kimaccudukanusi mutaTeiabHBIX Cpel,
TpeOOBaHMs MPEABABISIEMbIE K HUM.

OJeMEeHTHI IPaKTUYECKOH MOATrOTOBKHU: OTpabOTKa

MCTOAUKHN IPUTOTOBJICHUA HCKYCCTBCHHLIX IMUTATCIIBHBIX CPEO
(MIIA, MIIb, MITX).

Komnoksuym. OT4€T cTyneHTOB 1o pasaenam 1-4.
JladopaTtopHoe 3aHsiTue No 2

OTarel NOJYYeHHUS YUCTOW KyJIbTyphl MUKPOOPTaHN3MOB. Mexa-
HUYECKHUE, PU3NYECKUN, XUMUIECKUN U OHOJIOTHYECKUE METO/IBI
BBIACIICHUA YHUCTBIX KYJIbBTYP MUKPOOPraHU3MOB.

(enoBoe 3ananue).

DJeMeHTHI IPaKTUYECKOH MOATrOTOBKHU: OTpabOTKa

METOAa BBLAETICHUS! YUCTOH KYJIBTYPbl MUKPOOPTaHU3MOB

W3 TI0YBBI, 3epHA, BO3/lyXa.

JlabopaTopHoe 3ansitue Ne 3

Ompoc, Bo-
IpocC Ha
KOJUTOKBH-

yme

0,2

0,2




HaumeHnoBaHue
pasaeiia (TeMbl)
JUCIUILINHBI

Ne 1 Ha3BaHHe ceMMHAPOB / IPAKTHYECKHUX 3a-
HATHH / 1a00pPaTOPHBIX PadoT
DJIeMeHThI IPAKTHYeCKO# MOAT0TOBKH

Buna Texy-
1Iero KOH-
TpoJis

Kos-Bo uacoB

OYHas | 3a04YHas

2023

KonmaecTBeHHBIN YIET MUKPOOPTaHU3MOB B O0BEKTaX BHEITHEH
cpenpl. XapaKkTepUCTHKa KOJOHHH.

(lenoBoe 3amanue).

DJIeMEHTHI MPaKTHIECKON TTOATOTOBKH: OTPabOTKa

metomuku yuéra KOE B 1 r/m3; otpaboTtka

METOAMKH NiepeceBa OMOMACCHI Ha TUNTOTHBIC M KHUIKUE
IIUTATEJIbHBIE CPEIIBL.

JlabopaTtopHoe 3aHsiTue Ne 4

KynbsTypasnbHblie cBOWCTBa

MHUKPOOPraHu3MoB. O3HAaKOMUTLCS ¢ XapaKTEPOM POCTa MUKPO-
OpPTraHU3MOB B JKUIKHUX U Ha IUIOTHBIX MTATEIbHBIX Cpelax.
(lenoBoe 3amanue).

DJeMeHTHI MPaKTUYEeCKOH MOATOTOBKH: OTPadOTKa

METOAMKH MEpPEeceB YHUCTOH KyJIbTYphl MHKPOOPraHH3MOB Ha
muddepeHnnansHo-uarnoctuueckue cpensl: MIDK, momoko,
cpensl ['uca, Hb.

IIpakTu4yeckoe 3ansaTue Ne 5

buoxumuueckue cBoiicTBa MuUKpoopraHu3MoB. [IpuHnmm ompe-
ACJICHUA BHUJla MUKPOOPraHU3MOB.

DNeMEeHTHI MPaKTUIECKOH MOATOTOBKH: OTpabOTKa

METOAMK Y4€Ta (epMEHTATUBHOM aKTHBHOCTH MHKPOOPraHM3-
MOB; 3HAKOMCTBO C OIpEJCIUTEIsIMA BUIa OakTepuil U ocoOeH-
HOCTHU Pa0OOThI C HUMH.

KontponbeHas paboTa, YCTHBIH OMPOC MO TeMaM JIaDOPaTOPHBIX
3aasTaid Ne 6-11.

2 04

Paspeu S.
«IIpeBpamenue
MUKpPOOpPraHu3-
MaMH COENHE-
HUH yriepoaa

JlaGopaTopHoe 3ansitue Ne 1

CriupToBoe U MacisiHOKucIoe Opoxkenue. [IpoBecTd MHUKpOCKO-
MUYECKOEe UCCIICJ0BAHUE IPOXOKEH U OaKkTepuii poaa
Clostridium, BbI3bIBaIOIIMX MACISTHOKUCIIOE OpOXKEHHE.
DNeMEHTHI MPaKTUIECKOH MOATOTOBKH: OTpPabOTKa

METOMK: MUKPOCKOITMPOBAHUSIMACIISTHOKHUCIIBIX OaKTEpHii;
KauyeCTBEHHBIX PeaKiii 00HAPYKEHHUS ITUIOBOTO

CITUPTA ¥ MACISTHON KUCIIOTEHI.

JlabopaTtopHoe 3aHsiTue No2

MoOJIOYHOKHCTIOE W TIPONMOHOBOKHKCIOE Opoxenue. [IpoBectu
MHUKPOOHOJIOTMYECKHI aHaJIM3 CUIIOCA, MOJIOYHOKHCIIBIX
MPOIYKTOB.

DeMeHTHI MPaKTUYECKO# MOArOTOBKU: OTpaboTKa

METOJINK: MHUKPOCKOITUPOBAHMS MOJIOYHOKHUCIBIX OaKTepuii;
Ka4eCTBEHHBIX peaKuii 0OHApYKEHUSI MOJIOUHON U
IIPOIMOHOBOM KUCIIOT.

IIpakTHyeckoe 3ansaTHe Ne 3

Oxucnenne u coOpaxxuBanue kineryarku. COpaknuBaHue MEKTUHO-
BBIX BEIIECTB.

DNeMeHTHI MPaKTUYECKO# MOJrOTOBKU: OTpaboTKa
MHUKPOCKOITMYECKOTO HCCIICAOBAHMS  LIEJUII0I030pa3Jiaralomx
Oaktepuil u Oakrepuii, cOpaXXMBaIOUINX EKTUHOBBIC BEIIECTBA;
METOJUKH ITOJTy4Y€HUSI HAKOMHUTEIbHBIX KYJIbTYp HEIUTI0I030pa3-
naratomux Oakrepuil M Oakrepuil COpa’kUBAIOIIMX MEKTUHOBBIC
BEIIECTBA.

Omnpoc, Bo-
IIpocC Ha
KOJUTOKBH-

yme

Pa3nen 6.

JlabopaTopHoe 3ansitne Ne 1

Omnpoc, Bo-




HanmenoBanue Ne y Ha3BaHHe CEMHHAPOB / NPpAKTHYeCKHX 3a- | Bun reky- | KoJi-Bo yacos
pasjaeia (TeMbi) HATHIi / Ta00OPATOPHBIX PaboT IEero KOH-
AYLIATG 00D D0E0 st DJieMeHThI NPAKTHYECKOH MOATOTOBKH TPOJIH | gynasn |3a0unas
2023
«buonormueckas | A30THUKCHPYIOIIIE MUKPOOPTaHU3MBL. ([lemoBoe 3amanue). IpocC Ha
(ukcanus Mo-  |DJIEMEHTHI MPAKTUYECKOM MOATOTOBKU: OTpabOTKa KOJUTOKBH-
JICKYJIIPHOTO  |MHKPOCKOITMYECKOTO UCCIICIOBAHUS MUKPOOPTaHH3MOB yMe
a3oTay. poma Azotobacter, Rhizobium, muano6akrepuii. OTpaboTka Me-
TOMAOTIPEACIICHHUS aKTHBHOCTH KITyOCHBKOBBIX OaKTEPHIA.
Pazpen 7. JlaGopaTopHoe 3ansitue Ne 1 Ompoc, BO-| 2 0,5
«IIpespamenue ([Iporeccsl aMMOHUDUKAITUY. npoc Ha
MUKpPOOPraHu3- |DJIEMEHTHI PaKTUYCCKON OJArOTOBKH: OTpaboOTKa KOJUTOKBH-
MaMH COEJIHE- | MUKPOCKOIIMYECKOTO UCCIIEOBAHNUS aMMOHU(DHUIIMPYIOIINX yMe
HHH a30Tay. OaxTepuii: a’poOOB, aHa’pPOOOB, (PaKyIBTATHBHBIX aHAIPOOOB.
OTtpaboTKa METOAOB ONpEACICHUS aMMHUaKa, CepOBOAOPO.A,
WHJIOJIA.
Pazgen 8. IIpakTu4yeckoe 3ansTue Ne 2 Ompoc, Bo-| 2
«ITouBeHHas [Mpouecce HUTpUDUKALMH, TEHUTPHDUKALIH. Ipoc Ha
MHUKpPOOHONIO-  [DJIEMEHTHI MPaKTUYECKON MOATOTOBKH: 0TpaboTKa KOJUIOKBH-
THSD» MUKPOCKOITUYECKOTO UCCIICIOBAHUS HUTPU(PUKATOPOB. yMe 0,5
OTpaboTKa METO/IOB OMNPE/ICIICHNSI HATPUTOB, HUTPATOB.
Tema 9 IIpakTuyeckoe 3ansaTue Ne 1 Omnpoc, Bo-| 2 0,5
«bakrepuanp- |[IpoBepka THTpa OaKkTepUATBLHBIXIIEPEAPATOB, UCIOIB3YEMbIX B|MPOC HA
HBIE Ipenaparsl, [pactrenueBoactse.([IpobdneMuoe 3ansTue). KOJUIOKBH-
HCTIONIb3YeMbIe B|DJNEMEHThI MPAKTUUIECCKOW TTOATOTOBKH: OTpaboTKa yMme
pacTEeHHEBOA- | METOJIa ONPE/ICIICHUS TUTPa OaKTepUATTLHBIX TPEIapaToB.
CTBEY. Kommoksuym. OTU€T CTyIeHTOB moTemMam 5-9
HTtoro 36 6

3.4 ConepxaHue CaMOCTOSTEIBHON padOTHl OOydYaIOMIMXCS MO JUCUUILIUHE, CTPYKTYPUPOBAHHOE TIO
paszenam ¢ ykazaHHeM OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJeMUYECKHX YacOB M BUJIOB CAMOCTOSITEIILHOI pa-

OOTHI:
Kox-Bo yacos
HaumenoBanue pasjaeJia B cAMOCTOSTEbHOI PAGOTHI O4YHasi |3a04Hasi
(TeMbI) TUCHMILTUHBI 2023
2023
Pazmen 1.«IIpenmer, o0Obek-|[loaroroska k omnpocy. [loaroroska k jadopaTopHbiM pado-| 5,5 10,5
TBLUCTOPHUSl Pa3BUTHs U 3aja-|TaM. [loAroTOBKa K KOJJIOKBUYMY, KOHTpPOJILHOW pabore,
9 MUKpoOuonoruu. buorex-|3auéry.
HOJIOTHSI MUKPOOPTaHU3MOBY.
Pa3nmen 2. «Cuctemaruka npo-|[loaroroska k onpocy. [loaroroska k jadopaTopHeiM pado-| 5,5 10,5
KapuoT. Meraboiau3m MHKpO-|TaM. [loAroToBka K KOJUIOKBHYMY, KOHTPOJIBHOH paboTe,
OpPTaHHU3MOBY. 3auéTy.
Paznen 3.«Mukpoopranusmel|[loaroroska k omnpocy. [loaroroska k jadopaTopHbiM pabo-| 6,5 10,5
W OKpYKaromas cpejay. tam. [loAroroBka K KOJUIOKBHYMY, KOHTPOJIBHOW padoTe,
3a4€Ty.
Pa3zngen 4. «['eneruka mukpo-|[loarotoBka k mabopartopueiM pabortam. Ilogroroska k| 5,5 10,5
OpPTaHU3MOB). ompocy. [ToaroToBka Kk KOJIOKBHYMY, KOHTPOJIbHOMW pabore,
3a4€Ty.
Paspea 5. «IIpeBpamenue IlogroroBka k nabopatopHeiM pabotam. IloaroroBka x| 5,5 10,5
MHUKPOOPTraHU3MaMH coelluHe- |onpocy. [IoaroToBka K KOIOKBHYMY, 3a4ETY.
HHUH yriaepoaa
Paznen 6.«buonornueckas|Ilogroropka k sabopatopHbiM pabortam. I[loaroroBka k| 5,5 10,5
¢bukcauus MoJieKyisipHoroonpocy. IloaroroBka K KOJUIIOKBUYMY, 3a4€TYy.




KoJ1-Bo yacos
ARERICTOTRTIE [T Buja caMmocToATeIbHOI padoThI 0YHas | 3a04HaH
(TeMbl) TUCHMILTHHBI 2023
2023
a3oTay.
Pasnen 7. «lIpespamenme|llogroroBka k maboparopasiM pabortam. IloaroroBka k| 5,5 10,5
MHUKPOOPTaHU3MaMHu coeluHe-|onpocy. [IoaroToBka K KOJIOKBHYMY, 3a4ETY.
HUU a30Tay.
Paznen 8.«Ilousennas mukpo- |[logroroBka k naboparopubiM paboram. Iloaroroeka k| 7,3 10,3
OHOJIOTHUS omnpocy. [ToAroToBKa K KOJUIOKBUYMY, 3a4ETY
Pasnen 9«baktepuanbHele IMogroroBka k mnabopaTopHeiM pabotam. IloarotoBka k| 7 10
mpemnapaThl, UCHOoNb3yeMble B |onpocy. [IoaroToBka Kk KOJIIIOKBHYMY, 3a4ETY
pacTEeHUEBOJICTBEY.
KoHTakTHBIE Yachl Ha TPOMEKYTOUHYIO aTTECTAIHIO 0,2 0,2
KonTpons - 4
Hroro 54 98

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI 111
CAMOCTOATEJBHOU PABOTHI OBYUHAIOLIUXCA ITO JTUCHUITJIMHE
CamocrosiTenpHas paboTa 00yJaronumxcs Mo ITUCHUILTNHE 00€CTIeunBaeTCs:

Ne pazgena nucuuniu-
Hbl. Bug camocros-
TeJ1bHOH padoThl

HaumeHoBaHue
Y4eOHO-MeTOAMYeCKHX MATepPHAJIOB

KosmuecTBo B 0M0JIMOTE-
Ke / ccpliika Ha OBC

Pazpen 1. «IlIpeamer,
OOBEKTH HCTOPHSA, pa3-
BHUTHUS W 3a7a4ll MHKPO-
6uonoruu. buorexHo
JOTHSI ~ MHKpPOOpPTaHH3-
MOB».

Kopocrenépa, JI. A. OCHOBBI KOJIOTMH MUKPOOPTraHU3-
MoB : yuebHoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 31aeKTpOHHBIH //
Jlanb : anexTpoHHoO-0MbMMOTEYHAs cucTtema. — URL:

https://e.lanbook.com/book/211103 (mara oOpaieHus:

22.06.2023) — Pesxum noctyna: 11 aBTOpU3. MOb30BaTENEN. .

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6mas mukpo6uonorust u o0uias caHu-
TapHasi MUKpoOuosorus : yuedHoe nocobue / O. B. Ca-
xaposa, T. I'. CaxapoBa. — 2-e u3a., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 ¢. — ISBN 978-5-8114-

3798-6. — TexkcT : 2neKTpoHHBIH // JIaHb : 37IE€KTPOHHO-
OoubIMoTEeYHas cucTeMa.

— URL:

https://e.lanbook.com/book/206942 (nmata oOparieHus:
22.06.2023). — Pexxum gocTyma: il aBTOPU3. MOJIb30-
BaTesuen .

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

®apuues, A. T. [louBenHas mukpoOuosnorus / A.
T. ®@apuues, A. X. Kozbipes, A. A. CabanoBa. — CaHKT-
[TeTepOypr : Jlans, 2022. — 140 ¢. — ISBN 978-5-507-
44484-7. — Tekcr : 51eKTpOHHBIH // JIaHb : 3I€KTPOHHO-
OubimorevHas CUCTEMA. URL:
https://e.lanbook.com/book/260831 (mara oOparieHus:
22.06.2023). — Pexxum gocTyma: JJisi aBTOPHU3. MOJIb30-
BaTeJIEH.

https://e.lanbook.com/
book/260831

®apuues, A. T. Mukpoouosnorus. JlabopaTopHblii ipak-
tukyM / A. T. ®apuues, A. X. Ko3sipes, A. A. CabaHo-
Ba. — Cankrt-IlerepOypr : Jlans, 2022. — 152 c. —
ISBN 978-5-507-44486-1. — Tekcrt : 37eKTpOHHBIH //

https://e.lanbook.com/
book/260843



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

Ne paznesia gucuunIn-
HbI. Buj camocros-
TeJbHOW padoThI

HanmeHnoBanue
Y4e0HO-MeTOANYeCKHX MATEPHAJIOB

KoamuecTBo B 0M0JIMOTE-
Ke / ccbliika Ha OBC

Jlanp : snekTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/260843 (mara oOparueHwus:
22.06.2023). — Pekum gocTyma: i aBTOPHU3. MOJIB30-

BaTeJIEH.

Pa3znen 2. «Cucrema-
THKa MPOKAPHUOT.
MeTtabonu3smM MUKpO-
OpPTaHHU3MOBY.

Caxapoga, O. B. O6m1ast MUKpOOHOJIOTHS 1 00IIIasi CaHU-

TapHasi MUKpoOuosorus : yuyebnoe nocooue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m31., ucnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TekcT : anekTpoHHbIN // JIaHb : 3JEKTPOHHO-
OubsmoTeyHas cucrema.

— URL:

https://e.lanbook.com/book/206942 (mara oOpameHus:
22.06.2023). — Pekum gocTyma: i aBTOPHU3. MOJIb30-
Baresen .

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

Pa3nen 3. «Mukpoopra-
HU3MBI U

OKpY>Karomiast

cpena».

Kopocrenéa, JI. A. OCHOBBI 3KOJIOTMU MUKPOOPIaHU3-
MoB : yue6Hoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
miaeB. — Cankr-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3meKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103 (mara oOpareHus:

22062023) — Pexum A0CTyNa: IJisd aBTOPU3. II0JIb30BaTEIICH

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

Caxapoga, O. B. O61m1ass MUKpOOHOJIOTHS 1 00IIIasi CaHU-
TapHasi MUKpoOuosorus : yuebHoe nocodue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3x., ucnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TekcT : 31eKTpoHHBIi // JIaHb : 3JEeKTPOHHO-
OubIMOTEUYHAs CUCTEMA.

— URL:

https://e.lanbook.com/book/206942 (nata oOpaiieHus:
22.06.2023). — Pexxum gocTyma: il aBTOPHU3. MOJIb30-
BaTeJe .

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

@apuues, A. T. Ilousennas mukpoOuoinorus / A. T.
®apuuen, A. X. Ko3eipeB, A. A. CabanoBa. — CaHKT-
[TetepOypr : Jlanp, 2022. — 140 c. — ISBN 978-5-507-
44484-7. — Tekcrt : d1IeKTpOHHBIH // JIaHb : 2IEKTPOHHO-
OoubIMoTEeYHAS cucTema. URL:
https://e.lanbook.com/book/260831 (mata oOparieHus:
22.06.2023). — Pexxum mocTyma: il aBTOPHU3. MOJb30-
BaTeJIeH.

https://e.lanbook.com/
book/260831

Pasgen 4. «[eneruka
MHKPOOPTaHU3MOB.

Caxaposa, O. B. O6mas Mmukpobuonorust u o0uias caHu-
TapHasi MUKpoOuosorus : yuedHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ u3a., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-

3798-6. — TexkcT : >neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
OoubIMOTEeYHAs cCUCTEMA.

— URL:

https://e.lanbook.com/book/206942 (nmata oOpareHus:
22.06.2023). — Pexxum gocTymna: AJisi aBTOPHU3. MOJIb30-
BaTesnen .

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

Pazgen 5. «lIpespame-

Kopocrenéaa, JI. A. OCHOBBI PKOJIOTMM MUKPOOPTraHU3-



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

Ne paznesia gucuunIn-
HbI. Buj camocros-
TeJbHOW padoThI

HanmeHnoBanue
Y4e0HO-MeTOANYeCKHX MATEPHAJIOB

KoamuecTBo B 0M0JIMOTE-
Ke / ccbliika Ha OBC

HHUE€ MHKpPOOpraHu3Ma-
MH CO-
€IMHEHUH yriepoja

MOB : yueOHoe mocobue / JI. A. Kopoctenépa, A. I'. Ko-
mraeB. — Cankr-IletepOypr : Jlanb, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — Tekcr : 31aeKTpOHHBIH //
Jlanb : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103 (mara oOpareHus:

22062023) — Pexxum A0CTyna: IJid aBTOpU3. MOJIb30BaTeIeH

https://e.lanbook.com/

book/211103

Caxapoga, O. B. O6m1ast MUKpOOHOJIOTHS 1 00IIasi CaHU-

TapHasi MUKpoOuosorus : yuyebnoe nocooue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m31., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TekcT : anekTpoHHbIH // JIaHb : 3JEKTPOHHO-
OubimoTeyHas cucrema.

— URL:

https://e.lanbook.com/book/206942 (mara oOpameHus:
22.06.2023). — Pekum focTyma: i aBTOPHU3. MOJIb30-
Baresuen .

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

®apuaues, A. T. IlouBennas mmkpoOuonorus / A. T.
®apuuen, A. X. KoswsipeB, A. A. CabanoBa. — CaHKT-
[TetepOypr : Jlanp, 2022. — 140 c. — ISBN 978-5-507-
44484-7. — Tekcrt : d11eKTpOHHBIH // JIaHb : 3IEKTPOHHO-
OoubaroTeYHas cUcTeMa. URL:
https://e.lanbook.com/book/260831 (mata oOpameHus:

https://e.lanbook.com/
book/260831

22.06.2023). — Pexxum goctyma: i aBTOPHU3. MOJIb30-
BaTeJei.
Paznen 6. «buonornie-Kopocrtenépa, JI. A. OCHOBBI KOJIOIHMH MHKPOOPTraHU3-

cKkas (UKcalus MOJEKY-
JISIPHOTO a30Tay.

MoB : yue6Hoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
miaeB. — Cankr-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3meKTpOHHBIH //
Jlanb : >neKTpoHHO-OnbIMoTeynas cucrema. — URL:

https://e.lanbook.com/book/211103 (mata oOpareHus:

22062023) — Pexum A0CTyna: IJisd aBTOPpU3. IOJIb30BaTEIICH

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6uas mukpo6uonorust u o0uias caHu-
TapHasi MUKpoOuosorus : yuedHoe nocobue / O. B. Ca-
xaposa, T. I'. CaxapoBa. — 2-e u3a., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 ¢. — ISBN 978-5-8114-

3798-6. — TexkcT : 2neKTpoHHBIH // JIaHb : 37E€KTPOHHO-
OoubIMoTEeYHas cucTeMa.

— URL:

https://e.lanbook.com/book/206942 (nmata oOparieHus:
22.06.2023). — Pexxum gocTyma: il aBTOPHU3. MOJIb30-
BarTesnen .

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

®apuues, A. T. IlousenHas mukpoOuoinorus / A. T.
®apumes, A. X. KoseipeB, A. A. CabanoBa. — CaHKT-
[TetepOypr : Jlanp, 2022. — 140 c. — ISBN 978-5-507-
44484-7. — Tekcrt : dIIeKTpOHHBIH // JIaHb : 2IEKTPOHHO-
OoubIroTeYHAS cucTema. URL:
https://e.lanbook.com/book/260831 (mata oOparmeHus:
22.06.2023). — Pexxum gocTymna: JJisi aBTOPHU3. MOJIb30-
BaTeJIeH.

https://e.lanbook.com/
book/260831

Pazgen 7. «lIpespame-
HHE MHKPOOpPTaHW3MaMHU
COEJIMHEHUH a30Ta».

Kopocrenéna, JI. A. OCHOBBI PKOJIOTMM MUKPOOPraHU3-
MoB : yuebHoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-

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
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 paznesia gucuunIn-
HbI. Buj camocros-
TeJbHOW padoThI

HanmeHnoBanue
Y4e0HO-MeTOANYeCKHX MATEPHAJIOB

KoamuecTBo B 0M0JIMOTE-
Ke / ccbliika Ha OBC

maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3meKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTEYHAs cucTtema. — URL:

https://e.lanbook.com/book/211103 (mara oOparieHus:

22.06.2023) — Pexum noctyna: uist aBTOPH3. TIOJIB30BaTENeH

Caxaposa, O. B. O6miast MukpoOuoiorust ¥ o0Iasi CaHu-
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Pazngen 8.
«[TouBeHHass MUKPOOHO-
JIOTHS»

Kopocrenépa, JI. A. OCHOBBI 3KOJIOTMH MHUKPOOPIaHU3-
MoB : yuebHoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
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xapoBa, T. I'. CaxapoBa. — 2-¢ m3x., ucnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
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5 OIEHOYHBIE MATEPHUAJIBIIJIA TPOBEJEHUS IIPOMEXKYTOYHOM

ATTECTAIIMA

5.1 Hepeqeﬂb KOMIIeTEHIIHII C YKa3aHUuEM 3TAll0OB UX Q)OPMHpOBaHI/Iﬂ B IIpouecce 0CBOCHMSA 06p330BaTe.TII>HOI7I MporpaMMmabl

Kox kxomme-
TeHuuu / Un-

Conepxanue

HaumeHnoBanue uH-

B pesyabTare udyyeHus y4eOHOH JUCHUILIMHBI 00YYAKOIIHECH J0JKHbI:

AMKATOp  J0- HOMIE AUKATOPA 10CTHIKE- | aTan Il 3Tan 1 oran
CTHIKECHUSA L ("HH ce ‘laCTI/I) HHUA KOMIICTCHINH 3HaTL YMmerb Hagbik 1 (HJIH) L0t
KOMITETeHIHH AeATeJbHOCTH
(OIIK-1/ Criocoben pemats TH- | Micnonp3yer  ocHOB- | Mopdonoruto, TreHeTH- | [0TOBUTBM ~ MHKpOCKONHpO- | Biagets MmeToaukon
OIIK-1.2) HOBbIE 3a]1a4u Ipodec HbI€ 3aKOHBl €cCTe- | Ky, (DM3MOJIOTHIO, CUCTE- | BaTh IIpernaparbl MUKPOOpra- | paboThl CO CBETOBBIM
CHUOHAJIbHOW JIeATENbHO- | CTBEHHOHAYUYHBIX MaTHUKY IPOKAPUOTHBIX U | HU3MOB, pa3in4aTh OCHOBHBIE | MUKPOCKOIIOM,  HE00XO-

CTH Ha OCHOBE 3HaHUIl
OCHOBHBIX 3aKOHOB Ma-
TEMaTHYECKHX, ecTe-
CTBEHHOHAay4HbIX M 00-
nienpoQeccuoHaNbHBIX
JTUCIUIIINH C TMPUMEHe-
HUEM UH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

JUCLHMIUIMH I pe-
[IEHUs] THUIIOBBIX 3a-
nad mpodeccruoHab-
HOM JeSITeITLHOCTH.

3YKapUOTHBIX MHKPOOP-
raHu3MOB. MeXaHU3MBbI
MeTaboim3Ma U Mpeood-
pa30BaHMs YHEPTUU
MUKPOOPraHu3MaMu, HX
poJib B KpYroBOpOTE
OMOTEHHBIX JJIEMEHTOB,
Pa3IOKEHUU MPUPOIHBIX
BellecTB. BnusgHue Ha
pa3BUTHE MUKpOOpra
HU3MOB Pa3JINYHBIX (ak-
TOPOB BHEIIIHEW CpPEbI.
TeopeTnyeckue OCHOBBI
B3aUMOJCICTBUS MHUKpPO-
OpraHu3MOB ApPYT C ApYy-
TOM.

IpyNIibl  MHUKPOOPIaHU3MOB,
KyJbTHBHPOBATb MHKpPOOpTa-
HU3MBI U u3y4arb ux. [IpoBo-
JIUTH KOJIMYECTBEHHBIN YUET
MHKPOOPTaHU3MOB B pa3yiny-
HbIX cyOcrtparax. IlomyuaTts
HAKOIIUTEJIbHBIE U YUCThIE
KYJIBTYpbl MHUKPOOPTaHU3MOB,
OTpeNieNIATh TUTP MMKpOOpra-
HU3MOB B OuWompenaparax,
IPOBOJUTH KaueCTBEHHBIE pe-
aKUM{ Ha TPOIYKTHl MeTabo-
JAU3Ma MUKPOOPTaHU3MOB.

JUMbBIMH 3HaHUSMH U
HaBbIKaMU B o0nacTu
MHUKpPOOHMOJIOTUH,  HaBbI-
KaMH YIPaBJIEHHUS] OCHOB-
HBIMU XapaKTepUCTUKAMHU
MUKpPOOPTaHU3MOB, HMe-
IOIUX 3HAYEHUE B TEXHO-
JIOTUH, IepepadOTKU U
XPaHEHUHU CEeJIbCKOXO35i-
CTBEHHOM IIPOJYKLINH;
MHUKPOOHOIOTHYECKUMU
MeToAaMu J1abopaTopHO-
ro aHaju3a oopasIoB
II0YB Y PACTEHUM.




5.2 Onucanue noxka3artejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMii HA PA3JIUYHBIX 3Tallax ux (l)OpMHpOBaHI/IH, OINMCAaHMEC IKAJI OLlCHUBA-

HHUA

5.2.1 OnucaHue MKAJIbI OLleHUBAHUS C(POPMHUPOBAHHOCTH KOMIeTeH Mt
KomnereHnuu Ha pa3inuyHbIX 3Tanax ux GopMUPOBaHMs OLICHUBAIOTCALIKAIION: «3aU4TEHO», «HE 3a4TeHO» B (hopMe 3auerTa.
5.2.2 Onucanue noka3sarteseil H KpuTepueB OLICHUBAHMS KOMIIETeHIMI HA Pa3JMYHbIX ITanax ux popmupoBaHus

Peszynoemam ooyuenusn

Kpumepuu U noxkasameiiu OUeHU6AHUA PE3YIbmamaoe oﬁyuemm

no oucyuniune He 3aumeHo 3aumeno
| aran dparmMeHTapHbIE 3HAHWS Henosinble 3HaHUS CdopmupoBannbie, Ho | ChopmupoBanHbie | cucreMa-
Mopdonoruto, reHeTHKy, | TCOPETUUECKOI0  coAepxka- | mopdonoruu, (U3HOIO- | comepKalme OTAeIbHbIe | THYecKue 3HaHusiMopdosoruu, pusmno-
¢usnonoruro, cucrema- | HUSA THH MHKPOOPTaHU3MOB. npodebl  3HAHUAMOP(O- | JOTUU MUKPOOPTAaHH3MOB.

TUKY TPOKAPUOTHBIX W
OYKapHOTHBIX MHUKPOOP-
raHU3MOB.

MexaHu3Mbl METa00JIH3-
Ma W TpeoOpa3oBaHUS
SHEPTUU
MUKPOOPTaHU3MaMHU, UX
poJIb B KpYroBOpoTe OHo-
TeHHBIX JJIEMEHTOB, pa3-

JIOKEHUU MIPUPOTHBIX
BELECTB. BriusHue Ha
pas3BuTHe MHKpPOOpra-

HU3MOB pPa3IUYHBIX (hak-
TOPOB BHEIIHEW CpPEbI.
TeopeTnyeckue OCHOBBI
B3aWMOJICUCTBUSI MUKPO-
OPraHu3MOB JPYT C IpY
romM

(OTIK-1/ OTIK-1.2)

u3yyaemoro matepuania. Her
MPEACTABICHUSI O MEXaHU3-
Max Meraboyiu3Ma U Mpeod-
pa3oBaHUs HPHEPTUM MHUKPO-
OpraHu3MamMH, WX pOJH B
KpYyroBOpOTE

OMOTeHHBIX JIEMEHTOB,
Pa3oKEHUHU MPUPOTHBIX
BeliecTB. BiusHue Ha
pa3BUTHE MUKPOOPTaHU3MOB
pa3IUYHBIX (PaKTOPOB
BHEIIIHEW Cpepl.
OTcyTCcTBHE 3HAHMIA.

ITponiecca mertabonuzma
U TpeoOpa3oBaHUs dHEP-
MM MUKpPOOPTraHU3MaMH,
UX pOJIM B KPyroBOpOTE
OMOTeHHBIX  JJIEMEHTOB,
pa3IoKEeHUU TMPUPOIAHBIX
BellleCTB. BimsAnue Ha
pa3BuUTHE MHUKpOOpra-
HU3MOB pa3M4HbIX (hak-
TOPOB BHEIIHEN CPEBbI.

noruu, (pU3NOIOTUU MHUK-
poopranu3moB. IIporecca
MeTrabosm3ma u mpeobpa-
30BaHUSI SHEPTUH MUKPO-
OpraHu3MaMH, UX pOJIH B
KpyroBopoTe OHMOTreHHBIX
JJIEMEHTOB, PA3JI0KECHUH
MIPUPOTHBIX BELIECTB.
Bnusaaue Ha pa3Burtue
MUKpPOOPTraHU3MOB  pa3-
JUYHBIX (DaKTOPOB BHEIII-
HEW Cpelibl.

[Iponecca Merabonu3ma U mpeodpaso-
BAHUS DJHEPrUM MHUKPOOPraHU3MaMHU,
UX DPOJM B KPYrOBOpOTE OHOTCHHBIX
3JIEMEHTOB, PAa3JIOKEHUH TPUPOIHBIX
BEILIECTB. BiusHMEe Ha pa3BUTUE MUK-
pOOpPraHU3MOB

pa3IuuHbIX (aKTOPOB

BHEIIHEN CpPEbI.

Il 5Tan
I'oToBUTH U MHUKPOCKOIIU-
poBaTh Ipenaparbl MHK-
pOOpPraHu3MOB, pa3IndyaTh
OCHOBHBIE TDYNIbI MHK-

®parmMeHTapHOE yMeHue-
®parMeHTapHOE yMEHHE OCYy-
LIECTBIATh MOCTAHOBKY U MPO-
BEICHUE OKCIIEPHMEHTa. AHa-
JU3UPOBATH U

B nesiom ycnemmsoe, HO He
CHCTEMATHYeCKOe YyMeHHe
OCYIIECTBISTH MIOCTAaHOBKY U
MPOBEJICHHE JKCIIEPUMEHTA.
AmnamusupoBath u 00paba-

B wumesom ycmemiHoe, HO

coepikailee  OTAeIbHbIE
npooeJIbI YMEHHeoCy-
IICCTBIIATH IIOCTaHOBKY n
MMPOBCACHUC OKCICPHUMCHTA.

YcnemHoe U cucreMaTu4ecKoe yYmMeEHue
OCYILLECTBIISTh [IOCTAHOBKY U IPOBEIECHHE
9KCIEpUMEHTa. AHAIN3UPOBaTh U oOpada-
TBIBaTh TEPBUYHBIA HKCIEPUMEHTAIBHBIHN
MaTepHal.




Pezynomam ooyuenusn

Kpumepuu u noxazamenu oyenueanus pe3yinsmamos 00y4enus

no ucyunnune He 3aumeHo 3aumeno
pPOOPraHU3MOB,  KYJIbTH- | 00pabaThIBaTh NEPBUYHBIH ThIBaTh IIEPBUYHBINA JKCIe- | AHAIM3UPOBATh U 00pabaTsl-
BUPOBATh MHUKpOOpra- SKCIIEPUMEHTAIIbHBIM MaTepHuall. | pUMEHTaIbHBINA MaTepual. BaTh TIEPBUYHBIA HKCIEPHU-
HU3MBl U H3y4aThb UX. OTcyTCTBI/Ie yMeHHﬁ. MEHTaJIbHBIN MaTepua.
[IpoBoauTs KOJIN4e-

CTBEHHBIN Y4&T MHKPOOP-
FaHU3MOB B Pa3JIMYHBIX

cyOoctparax.  Ilomyuats
HAKOIUTEJIbHbIE U YUCTHIE
KYyJIBTYpbl ~ MHKpPOOpTa-

HU3MOB, OIIPEIENATh TUTP
MUKPOOPTraHU3MOB B OHO-
npenaparax, IpPOBOAUTH
KaueCTBEHHBIE  pEaKLnu
Ha

HPOAYKTHI METa00IM3Ma
MHUKpPOOPTaHU3MOB.

(OTK-1/ OTK-1.2)

1 >Tan

Bnaners MmeTonukon
paboThI CO CBETOBBIM
MHUKPOCKOIIOM, HEe00Xo-
JTMMBIMH 3HAHUSMU U
HaBBIKAMH B 00JIaCTH
MUKpPOOUOIJIOTUH, HaBHI-
KaM{  yIpaBJICHHUS OC-
HOBHBIMHU
XapaKTEPUCTHKAMH MUK-
pOOPTraHU3MOB,  HUMEIO-
IIUX 3HAYCHHE B TEXHO-
JOTHH, TepepaboTKu H
XPAHEHHUM CEIIbCKOXO35M-

(I)parMeHTapﬂoe NMPpUMEHE-

HHUE HABbI-
KOBKYJIbTUBHPOBAHUS U
MHUKPOCKOITUPOBAHUSI ~ OCHOB-

HBIX TPYII MHKPOOPTaHU3MOB,
MHUKPOOHOJIOTHYECKUMHA METO-
IaMu 1abOpaTOPHOTO aHAIN3a
0o0pa3IoB TOYB, PACTEHUH U

MNpOAYKIHUHN paCTCHUCBOACTBA.

OT1cyTcTBHE HABBIKOB

B wenom ycnemnoe, HO
He cHCTeMaTH4ecKoe
NMPUMEHEHUE  HABLIKOB
KYJIbTUBUPOBAHUSI M MHK-
POCKONMMPOBAHMS OCHOBHBIX
TpymnIn  MHKPOOPTraHU3MOB,
MUKPOOHOJIOTHIECKUMHU
METOJaMH  JIabOpaTOPHOTO
aHanmu3a o00pas3loB IOYB,
pacTeHHMid W  NPOAYKLHUH
pacTeHHEeBOCTBA.

B wmenom ycmemHoe, HO
conmpoBozKaaromeecss OT-
AeJIbHbIMH  OIIMOKAMM
NpUMEHEHNEe KyJIbTUBUPO-
BaHUS U
MHKDOCKOITMIPOBAaHHUSA  OC-
HOBHBIX TI'pyIIll MHKpOOpra-
HHM3MOB, MHUKpPOOHOJIOTHYE-
CKUMHU MeTojaMu Jiabopa-
TOPHOTO aHajn3a 00pa3IoB
HO0YB, PACTEHUH U IMPOIYK-
LIMY PACTEHUEBO/ICTBA.

YcnemHoe M cHCTeMaTH4YeCKOe MNpH-
MEHEHMe HaBbIKOB

KYJIbTHBHPOBAHHA U

MUKpPOCKOITMPOBAHUS ~ OCHOBHBIX  TPYIII
MHKpPOOPTraHU3MOB,MHUKPOOHOJIOTUIECKIMHU
METOAaMH J1a0OpaTOPHOro aHajau3a oOpas-
LIOB M0YB, PACTEHUH U MPOAYKLUHU pacTe-
HHUEBO/JICTBA.




Pezynomam ooyuenusn
no oucyuniune

Kpumepuu u noxazamenu oyenueanus pe3yinsmamos 00y4enus

Hé 3a4meHo

3AYmeHo

CTBEHHOM  MPOIYKIIHH;
MHUKPOOHOJIOTHIECKUMU
MeToJaMu  J1abopaTopHO-
ro aHaJm3a o0pasioB
TOYB U PACTCHUM.
(OIIK-1/ OIIK-1.2)




5.3 TunoBble KOHTPOJIbHBIE 32JaHUS WM HHbIe MaTepUAJIbl, HEOOX0AUMbIe /IS
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YO LM X
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B Mpolecce 0OCBOCHMS 00pa30BaTeIbHOI MPOrpaMMbl
Texyiuii KOHTPOJIb YCIIEBAEMOCTH 00€CIIeYMBACT OLEHUBAHUE X0/l OCBOCHUS JTUCUUIUIMHBI, U
BKJIIOYAET YCTHBIH ONPOC, MUCHbMEHHYIO KOHTPOJIBHYIO Pa0OTy U KOJUIOKBUYMBI.

Bonpocsl U1 MOATOTOBKH K KOJUIOKBHYMY 10 TeMaM 1 - 4:

1. IlpeaMeT MUKPOOHOIOTHH, HCTOPHSI BOSHUKHOBEHHS U Pa3BUTHS, €€ MECTO U POJIb B CUCTEME OHOJIoTrnde-
CKHX H C.-X. HayK.

2. baktepnodaru — ctpoeHue, poiib B IPUPOIE U MPOU3BOICTRE.

3. buorexuomorus. O01acTh U 1EIb UCTIOIL30BAHUS IMPOKAPHOT B HAPOTHOM XO3SHUCTBE.

4.IIpokaprOTHBIE U SYKapHUOTHBIE MUKPOOPTAHU3MBI, UX OCHOBHBIE OTJINYMSI, EAMHUIBI H3MEPEHHUSL.
5.3aBHCUMOCTh MUKPOOPTaHU3MOB OT BOJHOI'O PEXHUMa cpelibl — BiIaxkHocTH. Karcyna.

Cmmsuctseie ciaon. Kimerounas crerka I' *u I' - MukpoopraumsmoB. CTpoeHre, 3HaueHHE B

KHU3HEESITEITHbHOCTH MUKPOOHOH KIIETKH. METOIbI OKPAaCKHU Karcyll, HX CYIIHOCTb.

6.OuMOpuH, i, KryTuku. CTpoeHne, KiiacCu(QUKaIys MOJBMKHBIX (DOPM IO pacroioKeHUIO K'Y THKOB.
3Ha4yeHue U1t MUKpOOHOH KineTKu. Peakius Takcuca y MUKpOOPraHU3MOB.

7.Cnopsl, nuctsl. [poriece oOpazoBanus criop. CTpoeHue criopbl. MeTo bl OKPACKH CIIOP, UX CYIIHOCTb.
8.lluromnazmarnueckas MeMOpaHa, CTPOCHHE, 3HAUCHUE B KHU3HEESTENbHOCTH KIETKH. Ponb Me3zacom.
9.1luronna3ma, BKIFOUEHHs, HyKJICOH I, UX COCTaB U 3HAUECHHUE B )KU3HEAEATEIILHOCTH MUKPOOHON KIETKH.
10.CtpoeHnne reHeTHYecKoro anmnapara y mpokapuoT. [itasmunsr y Gaktepuid.

11.®DopMbl HI3MEHYMBOCTH MHUKPOOPTaHU3MOB: MOJTU(HKALINS, TUCCOIUAIMS, BUIBI MYTaIlHH.
12.I'eneTnueckre peKOMOMHALIMY Y IPOKAPHUOT: TpaHCHOpMAIHs, TPAaHCAYKLHS, KOHbIOTalusl.
13.IlpakTUyecKkue JOCTUKEHUS TCHETUKU. | eHHasl HHKEeHepHUsl, €€ UCIIOJIb30BAHUE.

14.PocT 1 pa3MHOKEHHE MUKPOOPTaHU3MOB (onpeaenenue). Pasbl KpuBOH pocTa, Mx ocodernHoctu. [IpoTounoe
KyJIbTUBHPOBaHUE, 3HAUCHHE JJIs1 H3YUeHUS (PU3HOTOTHH MUKPOOPTaHU3MOB M JJIs1 OMOTEXHOJIOTHYECKOH Mpo-
MBILICHHOCTH.

15.3aBUCHMOCTD OTJENBbHBIX MUKPOOPIaHU3MOB OT BOJTHOTO PEXHUMA CPebl — BIAXKHOCTH, KOHIIEHTPALUHU p-pa.
16.Baustaue TemnepaTypsl, paAualii, yIbTpa3ByKa, dJeKTPUIECTBa, COTPSICEHNI Ha MUKpoopraHu3msl. Ilcu-
XpoduibHbEIe, ME30(pMIEHBIE U TEPMO(HUIBHBIE BUIABI MHKPOOPTaHU3MOB.

17 .BavusiHre XMMHYECKUX BEHIECTB, KHCIOTHOCTH HA MUKPOOPTaHU3MBI.

18.Cum6m03, ero Buabl. KoMMeHcanmsm, caTeuin3M, CHHEPTU3M, METa0ro3 (TIPUBECTH MTPUMEDPHI).
19.AHTaronnsm, napasutusM (IpUBECTH NPUMEpHI). VIcrionb30BaHuE B CETBCKOXO035ICTBEHHOM MPOU3BO/ICTBE.
20.Coco0bl MOCTYIICHHS TUTATEIbHBIX BEIECTB B KIETKY. DaKTOphl, BIMSIONINE HAa IOCTYIUICHHE TUTATEIb-
HBIX BEIIECTB B KJIETKY.

21.0OcHoBHbIe (hopMBI TPOKAPHOT. [IpUroTOBIEHNE, METO/BI (PUKCAIIMU H OKPACKH MA3KOB.

22 .IIpocThie U CIIOKHBIE METOJIbI OKPACKH Ma3KOB, UX OTJINYHMs. [IpuBEeCTH MpUMeEpHI CII0KHBIX METOAO0B OKpac-
K1 Ma3KoB. C KaKOH LENbI0 HCIIOIb3YIOTCS.

23.Kpacku, kpacsIiue pacTBOPbI, UCIOJIb3YEMbIE B MUKPOOHOIOTMUECKOM MTPAKTHKE.

24 Mop¢omnorust akTHHOMHLIETOB, X OCHOBHBIE IIPU3HAKHU, POJIb B IPUPOJE U IPOU3BOJCTBE.
25.Knaccudukausi MUKPOCKOIMYECKUX TPUOOB 110 CTPOCHUIO MULIENHUS: 110 clI0co0y pasMHOKeHHA. OCHOBHBIE
KJ1acchl TPUOOB, KpaTKasi X XapaKTepUCTHKA.

26.Mertoj I'pama, €ro CYIIHOCTD H IENTb UCITONB30BaHus. OTnnunTenbHbie npu3Haku I ¥ u I' - MHKpoopranms-
MOB.

27 .PUHITUTI CUCTEMATHKN MUKpPOOpranm3MoB 1o onpeneneHuio J1.X. bepru. [lats onpeaenenne moHsATUS
CUITaMM», «KJIOH», «BUIY.

28.Knmaccudukarusi MUKpOOPTaHU3MOB 110 HICTOYHHKY YIJIEpoJia, SHEPTUH, MO OKUCIsieMoMy cyOcTpary. Oc-
HOBHBI€ THIIbI TIMTAHUSI MUKPOOPTaHU3MOB, X XapaKTepUCTHKA.

29.I1necHeBble TpuOBI, NX CTPOECHUE U pa3MHOXKeHHe. cronp30BaHne 4eT0BEKOM.

30.XuMuueckas Ipupoa, CYIIHOCTh eicTBUS U Kiaccudukanus pepmeHToB. OCHOBHBIE UX cBoiicTBa. ObOma-
CTH NpUMEHEHUs (PEePMEHTOB MUKPOOHOT'O MPOUCXOKACHUS B TPOMBIIIEHHOCTH U CEJIBCKOM XO3SIHCTBE.
31.Metabonu3m (oOMeH BemecTB). Karabomu3m, OCHOBHEIE €ro (pOpMBbI: aHAOOIH3M.

Bonpocsl 111 NOATOTOBKH K KOHTPOJIbHOM PadoThI
10 TeMaM J1a00paTOPHBIX 3aHATHH Ne 6 - 11
1. TpeGoBauusi, NpeabsBIsEMbIe K TUTATEIbHBIE CPEIAM.
2. CucremaTuka MUTaTENIBHBIX CPeJl MO MPOUCXOXKICHHIO, 10 KOHCHUCTEHIIUH.
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CucremaTiKa NMATATEIBHBIX CPEJ 10 HA3HAYEHHUIO.

KyneTuBupoBanue ana’spoOoB.

Metoabl BBIIETIEHUS YUCTOM KYJbTYpbl MHKPOOPTaHM3MOB. JlaTh XapaKTEPUCTUKY YHUCTOM
KYJIbTYpPbl MUKPOOPTaHU3MOB.

KonuyecTBeHHBIN YUET MUKPOOPraHU3MOB B I0YBE, 3€pHE. XapaKTEPUCTUKA KOJIOHUHU.
N3yuenre MOphOIOTHIECKUX CBOMCTB MUKPOOPTaHU3MOB.

N3yuenue KynbTypaibHbIX CBOWCTB MUKPOOPTAHU3MOB.

W3ydeHrne OMOXUMHUYECKHX CBOMCTB MUKPOOPTaHU3MOB.

. Onpenenenue NpoTEOIUTHUECKUX CBOWCTB MUKPOOPTaHU3MOB.
. Onpenenenne KOHEUYHBIX IPOAYKTOB IPOTEOJIM3a: HH/0JIa, CEPOBOJOPO/IA, AMMHUAKA.
. Onpenenenue caxapoJuTHUECKUX (EPMEHTOB MUKPOOPTaHU3MOB.

. IIpyHIMI cucTEMaTUKX MUKPOOPTaHU3MOB 110 onpezenenuto 1. X. bepru.
14.

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

Bonpocsl 1J1s1 NOATOTOBKH K KOJUIOKBHYMY 10 TeMaM 5 - 9:
XapakTepucTuka BO30yauTeNel M XoJa mpolecca aMMOHHU(UKAMU B a3pOOHBIX YCIOBHSX.
3HayeHue JaHHOTO Ipoliecca B IOYBE.

XapakTepucTika Bo30yIuTeNneil u xoa npouecca aMMOHH(HUKAIMKA B aHAPOOHBIX YCIOBHSIX.
3HayeHue JaHHOIO Ipollecca B IOYBE U IIPU XPaHEHUH IPOAYKTOB.

AMMOHUUKAIMS MOYEBUHBI, XUMHU3M TIPOIIECCA, XaPaKTEPUCTHKA BO30yAMTENeH. 3HAUYCHUE
JAHHOTO IpoLecca AJIs 3eMIIeACTHSL.

MobOwmmzanuss ¥ HUMMOOWIM3alMs a30Ta B TIOYBE. XapaKTEPUCTUKA BO3OyauTenen
aMMOHHU(pUKAIMU. MeTo bl PeryJIMpPOBaHUs @30THBIX COSIMHEHHH B IIOYBE.

XapakrepucTiuka Bo3OyauTeneid HUTpu(HUKanuu rnepBoid u BTOpol (asel. [lonoxurensHas u
OTpHLIATENIbHAS POJIb HUTPU(DUKALINY.

Muxkpobuonornyeckass 1 XUMHYECKasi TEHUTPUPHUKAIMS, XUMHU3M IPOLIECCa, XapaKTePUCTHKA
BO30yauTenel. 3HaueHue eHUTpuuKanuy. Perynanus AeHuTpuuKauy arpoTeXHUYECKUMU
IIpUEMaMH.

CBoOosHOABHKYIIME a3pOOHBIE a30T(HPUKCUPYIOLIME MUKPOOPIaHU3MBI, UX XapaKTepUCTHKA.
bruoxumus azordukcanyuy. 3HaUeHUE TSI 3eMJIeICIHS.

CB00OIHOABHKYIIIME aHAIPOOHBIE a30TPUKCUPYIOIIUE MUKPOOPTaHU3MBbI, UX XapaKTePUCTHKA.
buoxumus azorduxcanyuy. 3HaueHUE 1S 3€MIIEIENHSL.

KnyGenbkoBble OakTepuu, MOP(OIOTrHs, HUX CBOMCTBA: CHEHU(PUYHOCTb, BUPYIEHTHOCTD,
aKTUBHOCTb, KOHKYPEHTOCIIOCOOHOCTh. broxumus azorgukcanuu. 3HaueHue A5 3eMJIeIeTusl.
Mono4yHokucI0e OpokeHHe, ero BHJIbl. XapakTepUCTHKa Bo30ynuTeneil. XumMu3M mpoiiecca.
3HaueHue MOJIOYHOKUCIOro OpoKeHUs B MHILEBOH NPOMBINIIEHHOCTH, B OBITY, Hpu
HCIIOJIB30BAHUN KOPMOB.

CrnuproBoe OpoXkeHne, XUMHU3M, XapaKTepUCTHKa Bo30yauTenei. Mcnonp3oBanrue B HAPOIHOM
XO35UCTBE.

MacnsHokucnoe 1 aieToH0yTuinoBoe OpoxxeHne. OCHOBHBIE CBOMCTBA BO30YIUTENEH, IIMPOTA
UX pacnpocTpaHeHus B npupoje. Mcnonb3oBaHue B HAPOJHOM XO3SIMCTBE.

BposkeHune neKTMHOBBIX BEILECTB, XUMU3M, XapaKTepuCTHUKa Bo30yaureneil. Mcnonp3oBanue B
HapOJHOM XO3sIICTBE.

AspobHble BO30yIUTENM pa3pylIalolive KiIeT4yaTKy, XOJ Ipollecca, HCIOJIb30BaHUE B
HapOJHOM XO3sICTBE.

AHa’poOHble BO30yAMTENM pa3pyllaloliue KJIeTYaTKy, XOJ Ipoliecca, HCIOIb30BaHHE B
HapOJHOM XO35IHCTBE.

OxucieHue yrieBoJOpOAOB, KUPOB M ITUIIOBOIO CHUpTa. XapaKTepUCTHKa BO30yIUTENEH,
XMMM3M 3THUX NporeccoB. Mcnonp3oBaHne B HAPOIHOM XO35HCTBE.

PaznoxkeHne 1maHamMpAa  KaublMsg, XUTHHA. XHUMHU3M IIPOILIECCOB, XapaKTEpPUCTHUKA
BO30yauTeNel. 3HaueHHe JaHHBIX MPOLIECCOB I 3eMIIeIeIuSI.

OxucieHre HEOPraHUYECKUX COETUHEHHUM cepbl, XMMHU3M JaHHOTO MpoIlecca, XapaKTepucTUKa
BO30yauTenel. 3HaueHue cynbPpopuKaui B IIOJOPOIUU MOUYBBI. POJIb MHUKPOOPraHM3MOB B
N0OBIYE TOJIE3HBIX UCKOTIAEMBbIX.
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BoccTaHoBneHne HEOPraHMYECKHX COCAMHEHHWH Cepbl, XHUMH3M JaHHOTO IIpoIiecca,
XapakTepucTuka Bo3OymuTeneil. 3HaueHue necynbdopuKanuu Ui 3emieienus. YdacThe
MHKpPOOPTaHU3MOB B 00pa30BaHUH TOJIE3HBIX NCKOMIAEMBIX.

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

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

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

Bo30yaurenn  (a’poObl,  aHa’poObl,  (haKyJbTaTHBHbIE  aHa’pOObI)  BHI3BIBAIOIINUE
aMMOHH(UKAIMIO OEIKOBBIX BemiecTB. KauecTBeHHBIE peaknyMu Ha MPOAYKTHI THHJIOCTHOTO
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 HUTPATHIL.

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

Cumbuotuueckasi (ukcanus a3ora y 0000BbIX U HEOOOOBBIX KyIbTyp. XapaKTepUCTHKA
BO30yAUTEINEH, 3HAaUeHNE (PUKCALIMU a30Ta ISl 3eMJICACIIUS.

Pons TeMniepatyphbl, BIaXHOCTH, KUCJIOTHOCTH B (JOPMUPOBAHUN MUKPOOHOTOIIEHO3a TTOYBHI.

BrusiHue MexaHW4ecKoro cocTaBa, BO3AYUTHOTO PEXMMa MOYBHI HA aKTUBHOCTH MHUKPOOPTaHH3MOB U
HaIpaBIEHHOCTh MHUKPOOHOIIOTHIECKIX TIPOIIECCOB B ITOYBE.

Buonoruueckue ¢akTopel, omnpeaensionyie (GOpMUPOBAaHHWE MHUKPOOHBIX AacCCOIMAIMKA  ITOYBHI:
METaOUOTHYECKHE, CHHTPO(HBIE OTHOIICHUS, APA3UTH3M.

OcCHOBHBIE TpyNIbBl TIOYBEHHOTOMHUKDOHACEICHUS: 3WMOTEHHAss ¥ aBTOXTOHHas MHUKpOQIIOpa,
ONMUTOTPOGHBIE M XEMOABTOTPO(PHBIE MHKPOOPTaHU3MBI.

Ponb  MuKpoOpraHM3mMOB B INEPBHYHOM  IIOYBOOOpa3zoBaTelibHOM  mporiecce.  OrTpakeHue
TFOPU30HTATIBHON M BEPTHUKAIBHOM MOSICHOCTH B COCTaBE MUKPOOHOT'O HACEJICHHSI TIOYBHI.

Ponp Mukpooprann3mMoB B 00pa3oBaHHU TyMyca.

BrusiHue MUHEpaNbHBIX H OPTaHHYECKUX YIOOPEHMIA Ha )KU3HEIEATETbHOCTh MUKPOOPTaHU3MOB.
BiusiHue necTUIMIOB HA MUKPOOPTaHU3MBI.

BiusiHue arpoTeXHUYECKMX MEPONPUATHI: 00pabOTKa MOYBBI, XUMHUYECKash U BOJIHAS MEIHOpAIUs Ha
MUKPOOPTaHU3MBI.

Muxkpodopa puzocdepsl 1 pU30IUIaHa, €€ POIb B )KU3HU PACTEHHM.

OnudutHas MEKpOQIIOpa, €€ POJIb B )KU3HU PACTCHUM U TIPU XPaHCHUU KOPMOB.

MukpoOHbIEC TOYBOYAOOPUTEIILHBIC MTPEIapaThl, UX 3HaAUYCHUE U AIPPEKTUBHOCTH IIPUMCHEHHMS.
buonpemnaparbl OakTeprambHOrO, TPUOHOTO W BUPYCHOTO TIPOUCXOXKICHUS B 3alllUTE PAaCTEHUH OT
BpEIHBIX HACEKOMEBIX. [IpenmyIiecTBa MUKpOOHOIOTHIECKOTO METO/1a OOPHOBI.

Hcnonp3oBanue MUKpOOOB-aHTAarOHUCTOB, aHTUOMOTHUKOB JIJIS 3AIUTHI PACTEHUM OT UH(EKIIHUH.
MuKpoOHOJIOTHYECKHE MPOIECChl MPOTEKAIOIIME TMPH CYIIKE W KOHCEPBUPOBAHHM IPOJYKIUH
pPacTeHHEBOICTBA.

OtkpeiTue xemocuntesa C.H. Bunorpaackum.

3azla}mﬂ JIS MOATOTOBKH K 3a4€TYy:

OIIK-1/ OIIK-1.2

3HaTh: Mopghonocuro, eenemuxy, huzuoI02UI0, CUCEMAMUKY NPOKAPUOMHBIX U IYKAPUOMHBIX
MUKpOOp2aHu3mos. Mexanuzmvl memabonusma u npeoopazosanus dHepeUn MUKpOOPSAHUSMAMU, UX
PO 8 KPY2080opome OUO2EHHbIX INEMEHMO8, PA3NI0HCEHUU NPUPOOHBIX ewecms. Bauanue na paszeu-
mue MUKpoOp2anu3mMo8 pa3iuitslx hakmopos eHeunell cpeovl.
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[Ipeamer MHUKpOOMONOrMH, WCTOPHA BO3HHUKHOBEHHS W Pa3BUTHS, €€ MECTO U POJNb B CHUCTEME
OMOJIOrMYECKHUX U C.-X. HaYK.

Bakreprnodaru — crpoenune, poib B IpUPOIE U IPOU3BOACTBE.

Buotexnonorus. O6nacTs U 1eb HCIOIB30BaHUSI TPOKAPUOT B HAPOAHOM XO3SHCTBE.

[IpokapuoTHBIE U 3yKapHOTHBIE MUKPOOPTaHNU3MbI, UX OCHOBHBIE OTJINYMS, €AMHUIIBI N3MEPEHMSL.
3aBHCUMOCTh MUKPOOPTaHU3MOB OT BOJHOTO pexxuMa cpelibl — BrakHoct. Kamncymna. Cnusuctslie cion.
Knerounas cremka I' * m I' - mumkpooprammsmoB. CTpoeHME, 3HAUEHHE B IKU3HEAECATEIBHOCTH
MHUKPOOHOM KJIETKA. MeTOAbI OKPAaCKHU Karcyll, UX CYITHOCTb.

OumbOpun, mnwm, Krytukd. CTpoeHue, KiaccupUKanus NOABIKHBIX (OpM MO pPacHoNI0oKEeHHIO
KTYTUKOB. 3HaUCHUE U1 MUKPOOHOH KJIeTKH. Peakius Takcuca y MUKpOOPTaHU3MOB.

Crnopsl, nuctsl. Ilponecc oOpa3oBanus crop y npokapuoT. CTpoeHue criopsl. MeToabl OKpacku cIop,
WX CYIIHOCTb.

HutonnazmaTtuyeckas MeMOpaHa, CTpOCHHUE, 3HAUCHHE B )KU3HEACATEILHOCTH KIeTKU. Posib Me3acoMm.
[MuTtonnazma, BKIIOYEHHs, HYKJIEOHMI, MX COCTaB W 3HAYCHHE B IKU3HEICITEIBHOCTH MHUKPOOHOM
KIIETKH.

CTpoeHre reHeTHIECKOTo anmnapara y npokaproT. [1na3mMuer y 6akrepuid.

CDOpMI)I HU3MCHYMBOCTU MUKPOOPTaHNU3MOB! MOI[I/I(bI/IKaHI/ISI, aucconuanus, BUAbL MyTalluu.
I'eneTnueckue pekOMOMHALMY y IPOKAPUOT: TpaHc(opMalys, TPaHCAYKLUS, KOHBIOTaLusl.
[IpakTnueckue NOCTIKEHUSA TeHETUKU. | eHHasl HHXEeHepus, €€ UCII0Ib30BaHuUeE.

Poct u pasmHOXKEHHE MHKpoopraHuzmMoB (ompeneneHue). das3pl KpHBOH pocTa, MX OCOOEHHOCTH.
HpOTO‘IHOC KYJIbTUBUPOBAHUC, 3HAYCHUC [JId HIYUCHUSA (1)I/ISI/IOJ'IOFI/H/I MUKPOOPTaHMU3MOB U IJId
OMOTEXHOJIOTUYECKON MPOMBIIIUIEHHOCTH.

3aBUCUMOCTD OTAEIBHBIX MUKPOOPTaHU3MOB OT BOZHOT'O PEXKMa CPebl — BIAXKHOCTH, KOHLIEHTPALUU
pacTBopa.

BinsiHue TeMiiepaTypsl, paiMalnyM, yJIbTpa3ByKa, 3JIEKTPUUECTBA, COTPSACEHUNM HAa MUKPOOPIraHU3MBIL.
[cuxpodunbasle, Me30(uIbHBIE U TEPMO(UIbHBIE BUABI MUKPOOPTaHU3MOB.

BnusiHne XMMHYECKHUX BELIECTB, KUCIOTHOCTH HA MUKPOOPTaHU3MBI.

Cum6buo3, ero Buabl. KoMMeHcanm3M, caTelUIM3M, CHUHEpPru3M, MeTabuo3 (MPUBECTH MPUMEPHI).
Hcnonb3oBanue cuMOmo3a.

AHTaroHusM, mapasuTu3M (IpuUBeCTH mpuMepsl). Vcrmons30BaHWE B CEIIBCKOXO3SIHCTBEHHOM
MIPOM3BOJCTBE.

Crioco05b1 IMOCTYIUVICHUS THUTATCIbHBLIX BCHICCTB B KIICTKY. (-DaKTOpLI, BJIMAIOIINME Ha MNOCTYIJICHUC
MMUTATCIbHBIX BEIICCTB B KIICTKY.

Mopdonorus akTHHOMUIIETOB, UX OCHOBHBIE IIPU3HAKH, POJIb B IPUPOJE U IPOU3BOJICTBE.
Knaccupukanyus  MHKPOCKONMYECKHX  TpuOOB MO  CTPOSHHIO  MHLEJIUS: MO  crocoly
pasmMHokeHus1. OCHOBHBIE KIIACChl TPHOOB, KpaTKask HX XapaKTepUCTHKA.

Xumudeckas PUPoOJa, CYIIHOCTh ACUCTBUS M Kiaccudukanus ¢pepmeHToB. OCHOBHBIE UX CBOMCTBA.

Obnactu mnpuMeHeHHs (EPMEHTOB MHUKPOOHOTO TPOUCXOXKACHUS B IMPOMBIIIJICHHOCTH M CEIIbCKOM

XO3SUCTBE.

24 Metabonu3m (oOmeH BemecT). Katabonu3m, 0ocHOBHBIE €ro (GOpMBL: aHAOOIHU3M.

25.

XapakTepucThka BO30yaMTeNed M Xoa Impoliecca aMMOHHM(HKAIMK B a’3pPOOHBIX YCIIOBHSX.

3Hauenue JaHHOI'0 IIpoI1ecca B IOo4YBE.

26. XapaktepucTHKa BO30yIMTeNeld M XojAa mpolecca aMMOHH(UKAIMK B aHa3pPOOHBIX YCIOBHUSX.

3HaueHUe JaHHOT'O ITponecca B MOYBC U IPU XpaHCHUHN MTPOAYKTOB.

27. AMMOHU(}UKANWS MOYEBUHBI, XMMH3M IIpOllecca, XapakTepUCTHKa BO30OyauTeNneld. 3HaYeHUEe TaHHOTO

rporiecca Jisl 3eMJIeIeTTHsI.

28. MoOwunu3anusi ¥ UMMOOMJIM3aLusl a30Ta B TMOYBE. XapaKTepUCTUKA BO30OyauTENeld aMMOHHM(UKAIIH.

MCTO,Z[BI peryjinpoBaHus a30THBIX COG,I[I/IHGHI/Iﬁ B ITOYBC.



29. XapakTepucTuka BO3OyAuTened HUTpu(UKauu mepBoil u BTopod ¢as3el. llonoxurtensHas wu
OTpHIIaTeIbHAs POJIb HUTPH(DHKAIIH.

30. Mukpobuosornueckass W XUMHYECKas IEeHUTpH(PHUKALNAS, XHMH3M IIpollecca, XapaKTEePHCTHKA
B030yauTeneil. 3HaueHue JeHUTpUpUKanuu. Perymanus neHuTpudruKaniy arpoTeXHIYECKUMU TIpUEMaMHU.
31. CoOomHOABIKYIIHE adpOoOHBIE a30TPUKCUPYIOIINE MUKPOOPTaHU3MBI, HX XapaKTepHCTHKA. buoxumus
azoTQuKcanuy. 3HaYCHHUE IS 3EMITE SIS

32. CBoOOAHOABIKYIINE aHA’pPOOHBIE aA30TPHUKCHPYIOMNE MHUKPOOPTAaHU3MBI, WX XapaKTePUCTHKA.
Buoxumus azordukcanmu. 3HayeHne I 3eMIICICIHSL.

33. KiryOeHnbkoBbIe OakTepuu, MOP(HOJIOTHS, UX CBOHCTBA: CHEIUPUIHOCTD, BUPYJICHTHOCTh, aKTUBHOCTb,
KOHKYPEHTOCIIOCOOHOCTh. broxnmus azoTdukcanuy. 3HaYeHHUE IS 3eMIIE SN

34. Mono4HoKkuCcIOe OpOXKEeHHE, €ro BUABL. XapaKTepUCTHKa BO30yauTeneil. XUMU3M Iporecca. 3HaUeHHe
MOJIOYHOKHUCIIOTO OPOKECHUS B MUILEBON MPOMBIIUIEHHOCTH, B OBITY, IPH UCTIOIB30BaHUN KOPMOB.

35. CnuproBoe OpoKEHUE, XHMH3M, XapaKTepucTuka Bo3Oymuresneil. lcnomb3oBaHwe B HapOJHOM
XO35IUCTBE.

36. MacngHOKHCIIOE W aneToHOyTHioBoe OpokeHrne. OCHOBHBIE CBOICTBa BO3OyAWTENEH, MIUPOTa WX
pacmpocTpaHeHus B mpupoge. Vcrnonb30BaHne B HAPOTHOM XO3SIHCTBE.

37. DBpoxkeHue NEKTHHOBBIX BEIIECTB, XUMH3M, XapaKTepUCTHKa Bo3Oyautenedl. lcmonp3oBanue B
HapOJIHOM XO3sIICTBE.

38. AnpoOHBIE BO30YIWTENH pa3pylIaloNIde KIeTYaTKy, XOJ TpoIlecca, HUCIONIh30BAHWE B HAPOTHOM
XO35IUCTBE.

39. AHa’poOHble BO30YAMTENHM pa3pylIAONIUEe KJIETYATKY, XOJ Ipolecca, HCIOJIb30BaHHE B HAPOIHOM
XO35IUCTBE.

40. OxucieHne yriieBoA0OPOIOB, KUPOB H STUIOBOTO CITUPTA. XapaKTePUCTHKA BO30YIUTENEH, XUMHU3M ITUX
nporeccos. Mcnonp3oBaHue B HAPOIHOM XO3sIHCTBE.

41. Pa3nokeHuwe LWaHAMHUIA KalbLUs, XUTHHA. XUMH3M TPOILECCOB, XapaKTepUCTHKA BO30yIUTEICH.
3HaueHue TaHHBIX MTPOLIECCOB IS 3€MJIISICIIVSL.

42. OKHCICHHE HEOPraHUYECKUX COCOUHEHUH Cepbl, XHMH3M JaHHOTO IIpolLEecca, XapaKTepUCTUKA
BO30yauTenel. 3HaueHUe CyiabpoduKalMK B IUIOJOPOIUN IMOUYBHIL. POJIb MHKPOOPTaHW3MOB B J00BIYEC
MOJIE3HBIX UCKOMAEMBIX.

43. BoccraHOBIEHHE HEOPraHWYECKUX COSAWHEHWH Cephl, XUMH3M JIaHHOTO MpoIlecca, XapaKTepUCTHKA
BOo30yauTeneil. 3HaueHue Aecynbdodukanum st 3eMieners. Y 9acTiHe MUKPOOPTaHU3MOB B 00pa30BaHUH
MOJIE3HBIX UCKOMAEMBIX.

44. TlpempaiieHue OpraHuYecKMX coenuHeHuit ¢ocdopa, xapakrepucThka Bo3Oyautenei. Ponb
MUKPOOPTaHU3MOB B (poCcHOPHOM MUTAHUN PACTEHHIA.

45. llpeBpamenue HeopraHudeckux QochaToB, XapakTepucTuka Bo30yaureneil. Poib MukpoopraHu3mMoB B
($hochopHOM MUTAHUU PACTCHUU.

46. OkuclieHHe W BOCCTaHOBJICHHE COCIMHEHHH JKelle3a MUKPOOpPTaHM3MaMy. XapaKTepUCTHKA OCHOBHBIX
MpeIcTaBUTelNeH jKene300aKTepu.

47.CumOuoruueckas ¢pukcanus a3ora y 6000BbIX U HEe O00OBBIX KyJIBTYp. XapaKTepHCTHKa BO30yIUTENEH,
3HauYeHHe (PUKCAIUU a30Ta JIJIs 3eMIIETISITHSI.

48. Ponb TeMIiepaTypbl, BIaXXHOCTH, KHCIIOTHOCTH B ()OPMUPOBAHHN MHKPOOHOTOIICHO3a ITOYBHI.

49. BnwusHUE MEXaHWYECKOTO COCTaBa, BO3JYIIHOTO PEXHUMA IMOYBbI Ha AaKTUBHOCTH MUKPOOPTaHU3MOB H
HaNpaBJIEHHOCTb MUKPOOMOJIOIMYECKHUX MTPOLIECCOB B TIOUBE.

50. buonoruyeckue (Qakropsl, omnpexpesnsomre (GOpMUpOBaHHE MHUKPOOHBIX ACCOLHMALUN  IOYBBI:
METaOUOTHYECKHE, CHHTPO(]HBIE OTHOIICHUS, MAPAZUTH3M.

51. OcHOBHBIC TpyNIbl TOYBEHHOTOMHKPOHACENICHHS: 3UMOTEHHAass M aBTOXTOHHas MHKpodiopa,
OJUroTpOHBIE U XEMOABTOTPOGHBIE MUKPOOPTaHU3MBI.

52. Otkpritue xemocunre3a C.H. Bunorpaackum.



YMeTb:[ omosumvbu MUKPOCKORUPOBAMb Npenapamovl MUKPOOP2AHUIMO8, PA3IUYAMb OCHOBHbLE
2PYNnvl MUKPOOP2AHUIMOS, KVIbMUBUPOBAMb MUKPOOP2AHUZMYL U U3yuams ux. IIposooums
KOJIUYECMBEHHbIU Y4EM MUKPOOP2AHUZMO8 8 pasiuuHblx cyocmpamax. [lonyuams nakonumenvHvle
U yucmole KyIbmypvl MUKPOOP2SAHUZMOB, ONPEeOelsimb MUmMp MUKpOOP2AHUIMO8E 8 Ouonpenapamax,
npoBOOUMb KaueCmeeHHble peakyuu Ha npooyKmul Memaboausma MUKpoOOp2anusmos.

1.OcHOBHEIC q)OpMI)I IMPOKapuoT. HpI/IFOTOBJ'ICHI/Ie, METOAbI (I)I/IKCZIHI/II/I " OKpAaCKu Ma3KOB.
2.HPOCTBIC " CJOXKHBIC MCTOAbI OKPACKH MA3KOB, UX OTJIWYUA. HpI/IBeCTI/I IMPUMCEPBI CIIOXKXHBIX METOJAO0B

OKpacku Ma3koB. C KaKkoH LIEJIbI0 UCTIOIB3YIOTCS.
3. Kpacku, kpacsiiye pacTBOPbI, HCIOIb3YEMbIE B MUKPOONOJIOIMUECKOMN MPAKTHKE.
4 Meron I'pama, ero CymHOCTh W II€Jb HCIONB30BaHusA. OminuuTesbHble Tpw3Hakd I © u T -
MUKpPOOPTaHU3MOB.
5.Crepunnzanus, ee CylHOCTb, METOABI cTepuiu3anui. Vicronp3oBaHue B HAPOAHOM XO3SHCTBE.
6. TpeboBaHusa mpenbsBIsIEMble K MNUTAaTeNbHBIM cpeaaM. Cucremarnka NHUTATENbHBIX Cpel IO
MIPOMCXOXKIEHHIO, II0 KOHCUCTEHIIMU 1 HA3HAUYCHHIO.
7.MeTonpl BBIIENEHUS YUCTOM KYNbTYphl MHKPOOPraHW3MOB. [laTh XapaKTEpUCTHKY YHCTOW KYJIBTYpBI
MUKpPOOPTaHU3MOB.
8.KonmuecTBeHHBIN y9eT MEKPOOPTaHU3MOB B O0BEKTaX BHEIIHEH CPEIbI.
9. Bos30yaurenm (ad3poObl, aHa’poObI, ¢aKyIbTaTHBHBIE aHA’POObI) BBI3BIBAIONINE AMMOHHU(DUKAILINIO
OenKoBBIX BellecTB. KadecTBEHHbIE pEaklIWU Ha MPOMYKTHl THIJIOCTHOTO pacmaia Oelka: aMMHaKk,
CEpOBOJIOPOJT, UHJIOI.
10. Bo3OyauTenu, BEI3BIBAIOIINE MTPOIIECC HUTpU(HUKALINY, X XapaKkTepucTuka. KauecTBeHHBIE peakiuy Ha
HUTPAThl U HUTPUTHIL.
11. Bo30yauTenu, BhI3bIBAIOIIKE TPOIIECC ACHUTPU(PHUKAIIMH, UX XapaKTepucThuka. KauecTBeHHbIC peakiuu
Ha HUTPATHI.
12. MacnsHokucnble OakTepud, COpaXWBAIOIIKME TIIOKO3Y W Kpaxmain. KadecTBeHHBIE peaknuu Ha
MAacCIISHYIO KUCJIOTY.
13. Onpexnenenre TUTpa MUKPOOPTaHU3MOB B OHOIIpenapaTax, HCIOIb3YEMbIX B PACTEHUEBOICTBE.
14. Kononus (nate omnpenenenne). XapakTepUCTHKa KOJIOHUH.
15. Uzyuenne Mopdonornyeckux, KyJabTypalIbHbIX 1 OHOXUMHUIECKHX CBOMCTB MUKPOOPIaHU3MOB.
16. OmpeneneHne NPOTEOTUTUIECKUX CBOMCTB MHUKpOOpraHu3MoB. OmpeneneHue KOHEYHBIX MPOLYKTOB
MIPOTEONIN3a: MH/I0JIa, CEPOBOAOPOa, aMMHUAKa.
17. Onpeznenenre caxapoIUTHUECKUX (EPMEHTOB MUKPOOPTaHH3MOB.
18. IlpuHIMO cUCTEeMAaTHKU MUKpoopranm3smMoB 1o onpeneneHuto J1.X. bepru. [late onpenenenne NOHATHS
«IITAMMY, «KIOHY, «BHI.
19. Knaccugukanyus MUKpPOOPraHM3MOB [0 UCTOYHHUKY YIJIEPOAA, SHEPTHH, 10 OKHUCISEMOMY CyOCTpaTy.
OCHOBHBIE THUIBI TUTAHUS MHKPOOPraHMU3MOB, UX XapaKTCPUCTHUKA.
20. MUKpPOCKOITUYECKOE MCCIIC0BAHNE TIECHEBBIX I'PHOOB, UX CTPOSHHE M pa3MHOKeHHe. Mcnonp3oBaHue
YEJIOBEKOM.
Banapers:Bradems nHeobXo0umblMu 3HAHUAMU U HABBIKAMU 8 00ACMU MUKPOOUONIO2UU, — HABLIKAMU
YAPABIEHUS OCHOBHBIMU XAPAKMEPUCMUKAMU MUKDPOOP2AHUIMOEB, UMEIOWUX 3HAUEHUE 6

MexHoN02UU, nepepabomKu U XpaHeHUuU CelbCKOX03AUCTNEEHHOU NPOOVKYULU.
1. Ponp MEUKPOOPTraHW3MOB B IEPBUYHOM MOYBOOOpA30BaTENHLHOM Mporiecce. OTpakeHne

FOpH3OHTaJILHOI>’I nu BepTI/IKaJ'IBHOﬁ IIOSICHOCTH B COCTaBC MI/IKp06HOFO HaCCJICHHUA I1IOYBbI.
Pons MHKPOOPraHUu3MOB B O6pa3OBaHI/II/I rymyca.
Bmmsane MHUHEPAJIbHBIX U OPraHUYCCKUX y;:[06peH1/n71 Ha XXUBHCACATCIIbBHOCTE MUKPOOPIaHN3MOB.

Bmmsane MNECTUIIMA0B HAa MUKPOOPTaHNU3MBI.

AR I A

Bausnaue ArpOTCXHUYCCKUX MepOHpHﬂTHﬁI 06pa60TI<a MO4YBbI, XUMHUYCCKAA U BOAHAA MEJIMOpALUA HA
MHKPOOPraHU3MBI.

o

Muxkpodiopa pruzocdepsl 1 pu30IIIaHa, €€ POJb B )KU3HU PACTEHHUH.



10.
11.

OnudurtHas MUKpoQIIopa, ee poiib B KU3HH PACTCHUHN U TIPU XPaHEHUH KOPMOB.

MukpoOHbIe TOYBOYI00pUTEIBHEIC IPENapaThl, UX 3HaueHHe U 3()(HEKTUBHOCTh IPUMCHEHHUSL.
Buonpemnaparsl 0akTepraIbHOTO, TPHOHOTO W BUPYCHOTO IPOUCXOKIACHHS B 3alTUTE PACTEHUH OT
BpEIHBIX HACEKOMBIX. [IpenmMyiiecTBa MUKpOOHOIOTHYECKOTO METOAa OOPHObI.

Hcnonb3oBanre MUKpOOOB-aHTATOHUCTOB, aHTUOWOTHUKOB IS 3aIIUTHl PACTEHUH OT HH(EKINH.
MukpoOHOIOTHIECKHE TIPOIIECCH MMPOTEKAIOINE MPH CYIIKE U KOHCEPBUPOBAHUH PO TYKITHH
pacTeHHEBOACTRA.

OueHovHbIe CPeACTBA 3aKPBLITOr0 M OTKPHITOr0 THUNA JIA LieJell TeKylero KOHTPoJIs U
NMPOMEKYTOYHOM aTTeCTAMHU

OIIK-1Cnocoben pewiams munogwie 3a0auu nPoPheccuoHaIbHOU 0eameabHOCIMU HaA

OCHOGE 3HAHUI OCHOBHBIX 3AKOH08 MAMEMAMUYECKUX U eCHECMEEHHbIX HAYK ¢ NPpUMEHe-
HUeM UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UTL

OIIK-1.2 Hcnonwv3yem 0cHOGHbIE 3AKOHbBL €CHECME8EHHOHAYYHBIX OUCYUUNTIUH 01 PEeUleHUs
Munoewvlx 3a0ay npogheccuonanbHOU 0eameabHoCmu

3aoanusn 3aKpvlmoeco muna.

1. C kakoii Hejib10 NPpU NPUTOTOBJIEHUN MAa3Ka HCIOJB3YIOT ero uKcanum?

1) c menpro yBeIMYEHUS KOHIICHTPAI[MH MHUKPOOPTaHU3MOB

2) ¢ 1eJIbI0 MPUKPETUICHHS Ma3Ka K MPEIMETHOMY CTEKITY

3) ¢ 1eNbIo BHISIBIICHUS BKITIOUEHUN

4) C 1eJIbIO MOBBIICHHS ONITUYECKOH IJIOTHOCTH

Ilpasunvnoiti omeem:2

2. YCTaHOBHUTE COOTBETCTBHE MeKAY PU3NO0T0THYECKMMH IPYNIIAMH MUKPOOPTaHU3MOB
K ONTHMAJBHBIM TEMIIEPATypPaM UX pocTa.

1) ncuxpodubHbIE MEKPOOPTaHH3MbI a) 10-35°C
2) Mme30(UIbHBIE MUKPOOPTaHU3MBI 6) 40-70°C
3) TepMOUIBbHBIE MUKPOOPTaHU3MBI B) 25-35°C

IIpasunvroiii omeem: 1-a; 2-8; 3-0.

3. BakTepuaabHble Npenaparhl, cofepKalue KJIy0eHbKOBbIe 0aKTepuH, HCI0JIb3yeMble
AJIS1 HHOKYJISILUM 0000BBIX pacTeHHil, HA3bIBAKOTCSH:

1) nakroGakTepuH

2) puzotopuH

3) a3oTobakTepuH

4) HUTparuH.

Ipasunvnoiti omsem: 2, 4.

4. OnpenesnuTte MOCJ1€e10BaTeIbHOCTH BblIeJEHUS YUCTON KYJIbTYPbl MUKPOOPTaHU3MOB.
1) nonydyeHue HaKOMUTENbHOM KYJIbTYpBI; BBIIEIIEHUE YUCTON KYJIbTYpbI; ONpeaesieHre e€ uu
CTOTBI

2) noxy4eHue HaKOMUTEIbHOH KYJIbTYpBI; ONpe/ieieHNe €€ YUCTOTHI

3) nonyyeHue HaKOMUTENbHON KyJIbTYpbl Ha CKollleHHOM MITA

4) nony4yeHue HaKOMUTeNbHOU KyabTypsl B MITb

Ipasunvroiti omeem: 1

5. K kako¥i rpynmne 0OTHOCATCS MUKPOCKONUYeCKHe TPUObI?

1) npuoHsI

2) DyKapuOThI

3) BUpYyCHI

4) npoxkapuoThI

Ipasunvholii omeem: 2



3aoanus OmKpbvlmozo muna.

1. OpFaHI/I3MLI, MOJIyYarolmue JHEPTUuI0 MNP OTCYTCTBUU A0CTYyIIA KUCJI0POAa

nyTém cyocrpaTHoro ¢ocopuInpoBaHusi Ha3bIBAKOTCHA

Ipasunvuviti omeem: aHAIPOOHI.

2. MUKpOOpPraHu3Mbl, KOTOPbIE J0CTUTAIOT CBOEr0 ONTHMAJIBLHOIO Pa3BUTHS NIPH TeMIle
parypax ot 20 10 45°C oTHOCHAT K
Ilpasunvroviti omeem: Me30¢puIam.
3. B3auMooTHOLIIEHUE, KOT/AA IPH COBMECTHOM Pa3BUTHH NOMYJIsIUii 6aKTepHH OIHOTO
BHU/IA MPOAYKTAMHM CBO€H KU3HEAeATeJIbHOCTH YTHETAIOT Pa3BUTHE IPYTUX, HA3bIBAIOT

IlpasunvHoiii omeem: aHTarOHU3M.

4, AHa’poOHBIH NMpolecc NpeBpaiieHust 0€3a30TUCTHIX OPraHuYecKuX BemecTs (IJ1aB
HBIM 00pa30M yIJIeBOI0B) MUKPOOPTaHU3MAMM, IPH KOTOPOM MPOUCXOAUT HAKOIJIEeHHE
NMPOAYKTOB HEMOJIHOI0 OKNCJIeHUs (CIUPTOB, OPraHUu4ecKUX KUCJIO0T, YIJIeBO0B U Ap.)

Ilpasunvhoiti omeem: OpoOKEHUE.

5. Buosoruyeckoe okuciaeHne aMMHAKA /10 HUTPUTA C MOC/EAYIOIIHUM OKUCIeHUEeM HUT
PMTa 10 HUTPaTa Ha3bIBaeTcs
Ipasunvhwiti omeem: HUTpUDUKALIHSL.

6. IIpouecc, npu KOTOPOM MUHeEpPAJIbHbIE (POPMBI 230TA BCJIEACTBHE OYPHOr0 Pa3BUTHS
MHKPOOPraHU3MOB NOTPeO/ISIOTCA MMM U NepeBOIsITCS B 0eJIOK IUTOILIA3Mbl, HA3bIBAET
csl

IpasunvHroiti omeem: IMMOOMITU3AIIHSL.

7. Ilponecc BOCCTAHOBJICHUSI HUTPATOB /10 HUTPUTOB M Jiajiee 10 ra3000pa3HbIX OKCH/I0B
U MOJIEKYJIAPHOT0 230TAa HA3bIBaeTCHA
Ipasunvnviti omeem: NEHUTPUPUKALUS.

8. B cumOno3e ¢ 6000BbIMH KYJIbTYpaMu aTMOC(epHbIi a30T GUKCHPYIOT MUKPOOPra
HHM3MBI pojia

Ipasunvuviti omseem: Rhizobium.

9. IIpouecc mosryyeHust CyxXux KyJabTYpP MUKPOOPIaHM3MOB IYTEM BbICYIIMBAHHS U3 32
MoposkeHHoro cocrosinus (-76°C) nasniBaercs
Ipasunvroli omeem: MoUIU3ALIHS.

10. IIpouecc pa3nokeHUsi MUKPOOPTraHU3MaMH 0€JIKOB 10 AMMHA4YHbIX (opM a3oTa
Ha3bIBaeTcs

IIpasunvuviti omeem: aMMOHUGUKALMS (MUHEPATU3ALH).

11. MukpodJiopa pa3BMBaOLIAsICA HA IOBEPXHOCTH PACTEHHIl HA3BIBAETCH

Ipasunvnuiii omeem: sniudutHas MUKpOdIIOpa.
12. Mukpoopraiu3mbl, 00MTaOIIHE B NOYBe, NPUJIErammeil K KOPHIO pacTeHUs

IIpasunvuviti omeem: MUKpOGIopa pu3ochepsl
13. I'pynna yabTpaMUKpPOCKONMYECKUX 00JIMTaTHBIX BHYTPUKJIETOYHBIX IAPa3UTOB,
CIOCOOHBIX PA3MHOKATHCH TOJABKO B KJIETKaX JKMBBIX OPraHM3MOB

Ilpasunvruiti omeem: BUPYCHI.

14. TlostHOe yHHYTOKeHHE (00ecTIOKUBaHNE) BeeX (POPM *KMBBIX MUKPOOPTaHU3

MOB

IIpasunvhoviti omeem: CTEpUIN3ALUSL.

15. Ilopoku 3epHa, BbI3bIBa€Mble MUKPOOPTaHM3MaMH, IIPU HENMPABUJIbLHOM €ro XpaHe
HHUHU

IIpasunvroiti omeem: MIECHEBEHUE, CAMOCOTPEBAHNE, THUCHUE.



https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B1%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%B8%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

5.4 MeTtoanueckue MaTepuaJbl, onpeaesisiiomme nNpoueaypbl OeHUBaHUs 3HAHUM, yMe-
HMi, HABBIKOB U (WJIM) ONBITA 1eSITeIbHOCTH, XapAKTEePU3YOIIHX ITAIbI
(hopMupoBanus KoMneTeHIH A

OneHka 3HaHUM, YMEHHUH, HaBblKa W (WMJIM) OMbITA JESATEIBHOCTH, XapaKTEPU3YIOLIUX STallbl
(dbopMHpOBaHKA KOMIETEHUUI MO JUCLUIUIMHE NPOBOIUTCS B (POpME TEKYIIEro KOHTPOJIL U NpoMe-
KYTOYHOU aTTE€CTALUH.

Texylmuil KOHTPOJIb IPOBOJUTCS B TEUEHUE CEMECTPA C LIEJIbIO ONPEAEICHUS YPOBHS yCBOCHUS
o0yJaromuMucs 3HaHUK, (OPMHUPOBAHUS YMEHUH, HABBIKOB M (MJIM) OIBITA AEATEIbHOCTH, CBOEBpPE-
MEHHOI'O BBISBJICHHS IPENOJaBaTeeM HEAOCTATKOB B IOJATrOTOBKE OOy4aroIUXCs U MPUHATHS HEOO-
XOJMMBIX Mep 10 €€ KOPPEKTHPOBKE, a TAaK XK€ JUI COBEPIICHCTBOBAHUS METOJIUKU OOy4YEHHs, Opra-
HU3al1K yu4eOHOM paboThl U OKa3aHUs 00y4YarOIIUMCS MHIUBU1YaJIbHON TIOMOLIH.

K Tekymiemy KOHTPOJIIO OTHOCSTCS MTPOBEPKa 3HAHUHN, YMEHUH, HABBIKOB 00YUYaIOIIUXCS:

- Ha 3aHATUAX (OMpPOC, KOHTPOJIbHBIE pabOThI), OTBETHI (IMCbMEHHBIE WM YCTHBIE) HAa TEOPETH-
YeCKHEe BOMIPOCHI, BBITIOJHEHUE U 3aIUTA J1a00PATOPHBIX pabOT, BHIMOIHEHNE KOHTPOJIBHBIX padoT);

- I10 pe3y/IbTaTaM BBIINIOJIHEHUS IEJI0BbIX 3alaHUN;

- 110 pe3y/ibTaTaM MPOBEPKHU KauecTBa KOHCIEKTOB JIEKIUI, pabounx TETpajeil U HHBIX MaTepH-
aJIoB;

- 110 pe3y/ibTaTaM OT4eTa O0y4arolMXCs B XOJ€ MHAMBUAYAJIbHON KOHCYJIbTAI[MM IIpEroaaBare-
7151, TPOBOJIMMOM B 4acChl CAMOCTOSITENIbHONW PaOOThI, 10 UMEIOLIUMCS 33/10JDKEHHOCTSIM.

Ha nepBpIX 3aHATHSIX NpenojaBaTelib BbIIAET CTYACHTaM rpaMK KOHTPOJBHBIX MEPONPUATHI
TEKYIIEro KOHTPOJIS.

I'PA®UK KOHTPOJBHBIX MEPONPHUATHI TEKYILIEr0 KOHTPOJIANO IMCUMILINHE

Dopma KOH-
Mecsiu npo-
TPOJILHOTO MepPo-
®opmu- | Unaukatop | Jtan ¢op- BeJCHUs KOH-
Ne 1 HaumeHOBaHMe Te- npusitus (Tect, KOH-
pyemast | 1OCTUKCHHUSI | MUPOBaHUSA TPOJBHOI'O M€-
MBI KOHTPOJILHOTO Mepo- TPoJIbHasi paoTa,
KOMIIe- KOMIIETCH- KOMIIETCH- o poONpUATHUSA
NMpUATUA YCTHBIA OIIPOC, KOJI-
TEeHLUA 107071 107071 QOunasn ¢opma /
JIOKBHYM, 1e/10Bast
3a04Hast
Urpa u T.I.)
Paznen 1.«Ipenmer, | oTan OkTs0pB/
OOBEKTHI,HCTOPUS  pa3- Il 5Tan 7 3aHsTHE
BUTHSA M 3aJ]a4yl MHUKPO-
1 PO onk-1 | omnk-1.2 Kosnoksuym, ompoc.
6uonoruu. buorexno
JIOTUSI MUKPOOPTaHU3
MOBY.
Pasnen 2«Cucremaruka Istan Oxt1s0ps/
npokapuot. MeraGomusm| OITK-1 | OIIK-1.2 |lIyran Komoksuym, onpoc. |7 3aHATHE
MHUKPOOPTaHU3MOB).
Paznen | oTan Oxt1a0ps/
3«Muxkpooprarmsmel  u| OIK-1 | OIK-1.2 ||| san Komnoksuym, ompoc. |7 3aHsiTHE
OKpY>Karollas cpeay. Il >ran
Pa3zpen 4«I'eneTnka | oran KoHThonbHas pabo Hos6ps/
MHKPOOPTIaHHU3MOB. OIK-1 | OIK-1.2 |llyran P P 11 3ansaTue
Ta, OIpOC,
Il>Tan
Pa3nean S« IIpespamenue IaTan K .. |dexaOpn/
OJITIOKBUYM, YCTHBIN
MHEKpoopranmsmMamu  co-| OITK-1 | OIK-1.2 ||lsran ompoc ™Y 18 3ansaTHE
€MHEHUHN yraepoaa». IlyTan ]
Paznen | oran Hexabpsn/
6«buonornueckas Quk- Il sTan 18 3ansTue
¢ OIlK-1 | OIIK-2.1 Kosutoksuym, ompoc.
camus 11 >Tan
MOJIEKYJISIPHOTO a30Tay.
Pasznen 7«IlIpeBpaiienue | oTam Hexabpsn/
MuKpooprauuzMamu  co-| OIK-1 | OIK-1.2 ||| san Komnoksuym, onpoc. |18 3ansiTHe
€IMHEHUHN a30Tay. Il >Tan




Pa3nen 8 | sTan Jexabpn/
«Ilousennas MukpoGuomnO- OIIK-1 | OIIK-1.2 Il sTam KonnokBuym, ompoc. 18 zansTHe
ras» Il 3Tan
Pa3nen 9 | sTan Jexabpn/
«bakTepuanbHble npenapa-

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

Yemmuwtit onpoc — nanbonee pacnpocTpaHEHHBIM METOJT KOHTPOJIS 3HaHUHN CTYACHTOB, MPEay-
CMaTpPUBAIOLIUN YPOBEHb OBJIAJICHUSI KOMIIETEHLUSAMH, B T. Y. [IOJIHOTY 3HAHUI TEOPETUUECKOTO KOH-
TPOJIMPYEMOTO MaTepHaa.

ITpu ycTHOM omnpoce yCTaHABIMBAETCSI HETIOCPECTBEHHBIM KOHTAKT MEXY IPENoAaBaTeaeM u
CTYJIEHTOM, B IPOIIECCE KOTOPOro IMPENOoAaBaTeNb MMOJIY4aeT IIUPOKUE BO3MOXKHOCTU JJIA U3YUYECHUS
WH/IMBUYAIbHBIX OCOOCHHOCTEH YCBOCHHS CTYACHTAMH Y4€OHOTO MaTepuaia.

YCTHBIN OMPOC MO JUCHUILIMNHE TPOBOAUTCA HA OCHOBAHUU CaMOCTOSITEIbHON paboThl CTy IeH-
Ta 0 KaKIOMY paszeny. Bornpocs! npecTaBiieHbl B IIaHAX JEKUUI 0 AUCLUIIIIMHE.

PaznuuaroT ¢GpoHTaNBHBIN, WHAMBUIYAJIbHBIH WU KOMOMHHMPOBAHHBIA OmMpoc. DpoumanbHbill
orpoc mpoBoauTcsa B hopme Oecenpl mpenogaBarenis ¢ rpymmnoi. OH OpraHuYecKd COYETaeTCs C IMO-
BTOPEHUEM NPONAEHHOTO, SIBISASACH CPEICTBOM JJIsl 3aKPEIJICHUsI 3HAHUW U yMeHMl. Ero 1ocTOMHCTBO
B TOM, YTO B aKTUBHYIO YMCTBEHHYIO paOOTy MOXHO BOBJI€Yb BCEX CTYJEHTOB Ipymniibl. [ 3TOro Bo-
MIPOCHI JOJIKHBI JIOMYCKaTh KPaTKylo (OpMy OTBeTa, ObITh JAKOHMYHBIMH, JIOTHUECKU YBSI3aHHBIMH
JpYyT C APYroM, JAaHbl B TaKOM MOCIEA0BATEIbHOCTH, YTOOBI OTBETHI CTYAAEHTOB B COBOKYITHOCTH MOT-
JIU PacKpbITh coJiep:kaHue pazfena, TeMbl. C momMomipio (poOHTAIBHOTO OMpoca MpernoaaBaTelb UMeeT
BO3MOXXHOCTh MPOBEPUTH BBINOJIHEHHE CTYJEHTAaMHM JIOMAIllHEro 3aJaHusi, BBIICHUTb TOTOBHOCTb
TPYNIbl K U3yYEHHIO HOBOTO MaTepuaia, OonpeaeauTs cOpMUPOBAHHOCTh OCHOBHBIX MOHSTHIA, YCBO-
€HHe HOBOr0 y4eOHOro Marepuaia, KOTOPBIA TOIBKO 4To ObUT pa3oOpaH Ha 3aHsTuu. LlenecoobpasHo
UCIOJIb30BaTh (PPOHTANBHBIN OMPOC TAKXKe Mepe/l MPOBEICHUEM JTa0paTOPHBIX paboT, TaK KaK OH I03-
BOJISIET IIPOBEPUTH MOJATOTOBIEHHOCTh CTYJEHTOB K UX BBIIOJIHEHHUIO.

Bonpocsl AOMKHBI UMETh MPEUMYIECTBEHHO MOMCKOBBIA XapakTep, 4TOObI MOOYXKAaTh CTY-
JICHTOB K CAMOCTOSITEIbHON MBICIUTEIBbHOU €S TEIIbHOCTH.

Hnousuoyanvuelii onpoc mpeanoiaraeT o0bsICHEHUE, CBA3HbIE OTBETHI CTYIACHTOB Ha BOIIPOC,
OTHOCSIIIMNCA K U3y4yaeMOMY Y4eOHOMY MaTepualy, HO3TOMY OH CIY>KUT Ba)XKHBIM CPEJICTBOM pa3BU-
TUSL pe4M, TaMsTH, MBIIIICHUs CTYAEHTOB. YTOOBI cenaTh Takyro MpOBEpKy Oosiee TiayO0oKoi, HeoO-
XOJUMO CTaBUTh NEpe]] CTYACHTaMU BOIPOCHI, TPEOYIOIINE pa3BEPHYTOIO OTBETA.

Bonpocel nns MHAMBUAYANIbHOTO OMpOCa JOJKHBI ObITh YETKHMH, SICHBIMU, KOHKPETHBIMHU,
€MKHUMH, UMETh MPUKIATHON XapaKTep, OXBaThIBaTh OCHOBHOMW, paHee MPONAEHHBIA MaTepuai mpo-
rpamMmbl. MIX conepkanue N0KHO CTUMYJIUPOBATh CTY/IEHTOB JIOTHUYECKU MBICIHTh, CPABHUBATh, aHA-
JU3MPOBATh CYIIHOCTH SBJIEHUH, J10Ka3bIBaTh, MOAOUpATh YOEIUTEIbHBIE MPUMEPHI, YCTAaHABIMBATD
IIPUYMHHO-CJIEJICTBEHHbIE CBA3M, JejJaTh 00OCHOBaHHbIE BBHIBOJBI U 3TUM CIIOCOOCTBOBaTh OOBEKTHB-
HOMY BBISIBJIEHUIO 3HAHUM CTYAEHTOB. Bompockl 0ObIYHO 3aJal0T BCEH TpyIIe U mocie HeOOoIbIIOoH
nay3bl, HEOOXOIUMOMN Ul TOT0, YTOOBI BCE CTYJIEHTHI MOHSAJIN €r0 ¥ MPUTOTOBUIMCH K OTBETY, BBI3bI-
BAaIOT JUIsl OTBETa KOHKPETHOT'O CTY/ICHTA.

Jlnst Toro 4yTOOBI BBI3BATh MPH MPOBEPKE MO3HABATENBFHYIO aKTHBHOCTh CTYACHTOB BCEH TpyII-
TIBI, 11€J1eCO00Pa3HO COUeTaTh MHIUBUAYATBHBIN U (PPOHTATBHBIN OMIPOC.

JUTMTenbHOCTh YCTHOTO ONPOCa 3aBUCHUT OT Y4eOHOI0 MpeaMeTa, BU1a 3aHATHH, HHANBUyallb-
HBIX OCOOCHHOCTEH CTY/ICHTOB.

B mporecce yctHOro omnpoca mpernojiaBaTento Heo0X0AuMo MO0y AaTh CTYAEHTOB HCIOIb30-
BaTh IIPU OTBETE CXEMbI, TpaduKH, JUArpaMMBbl.

3aKIII0YUTENbHASA YaCTh YCTHOTO OIMpOca — MOJPOOHBIN aHalIM3 OTBETOB CTyAeHTOB. [Ipenosa-
BaTeIb OTMEYAET MOJIOKUTEIbHbIE CTOPOHBI, YKa3bIBAE€T HA HEIOCTATKH OTBETOB, JIEIAET BBIBOJI O TOM,
KaK M3y4eH yueOHbIIl Marepuain. IIpu oleHKe OTBeTa YUMTHIBAET €ro MpPaBUIBHOCTH U IMOJIHOTY, CO-
3HATEJIbHOCTh, JIOTUYHOCTh M3JI0KEHHUS MaTepHala, KyJabTypy peud, YMEHHUe YBS3bIBATh TEOpEeTHYe-
CKHE TI0JIOKEHUS ¢ PAKTUKOM, B TOM YKCIIe U ¢ Oyayiel npodeccCuoHanbHOM e TeTbHOCTBIO.



Kputepun u mkaJjbl olleHHBAHUS YCTHOIO OIpOca

Kpurepun onieHku npu TekyuieM KOHTpoJIe

OrneHKa

CTy,Z[eHT OTCYTCTBOBAJI HA 3aHATUU WM HC MPUHUMAJI Yy4HaCTHA. He-
BEPHEBIC U OoIIMOOYHBIE OTBETHI 110 BOITIpOCaMm, p336I/IpaeMBIM Ha CCMU-

Hape

«HEYOOBJICTBOPUTEIIEHO»

CTyneHT NpUHUMAaeT ydacTue B OOCYKIEHHU HEKOTOPBIX HpoliieM,
JA€T pacIIbIBYaThIe OTBETHI HA BOMPOCHL. ONUCKHIBAs TEMY, IYyTAETCS U
TepsieT CyTh BoIipoca. BepHOCTH CyKIeHHi, MOTHOTA U MPaBUILHOCTD

orBeToB — 40-59 %

«YHAOBJICTBOPUTECIBHO

CTyneHT NpuHUMAaeT ydacTue B OOCYKIEHHU HEKOTOPBIX IpobiieM,
JTA€T OTBETHl HA HEKOTOPBIE BOIPOCHI, TO €CTh HE MPOSBISAET JOCTa-
TOYHO BBICOKOW aKTMBHOCTH. BEpHOCTH CyXJeHUIl CTyeHTa, MOJIHOTa

U MPaBWILHOCTBH 0TBETOB 60-79%

«XOpOouIo»

CryneHT JeMOHCTPUPYET 3HAHME MaTepHalia 1o pa3jaeiny, OCHOBaHHbIE
HAa 3HAKOMCTBE C 00s3aTeIbHON JUTEPATypOr U COBPEMEHHBIMU ITyO-
JUKALMAMU; 1a€T JIOTUYHbIE, apTYMEHTUPOBAHHBIE OTBETHI HA IMOCTAaB-
JICHHBIC BOIIPOCHI. Bricokast akTHBHOCTh CTYACHTA ITIpHU OTBCTAX HA BO-
IIPOCHI MPENOAABATEINS], AKTUBHOE YYacTHE B MPOBOAUMBIX TUCKYCCHU-
AX. HpaBI/IJH)HOCTI) OTBCTOB U IIOJIHOTA HUX PACKPBITUA OOJIKHBI CO-

ctaBiATh 0oiiee 80%

«OTJIUYHO»

Kputepuu u mkaJibl olleHMBAHUSI MPe3eHTAIUH

MuHUMaIbHEIN W3110XeHHEBIH, .
. 3aKOHYCHHBIH, .
Jeckpunro- | oTBeT PacKpBITBIA OTBET . OO0pa31oBbIil OTBET
" " IIOJIHBIM OTBET " "
pBI Heyno- VY nosnerBopu- " " Ot1nuuHO
" Xopouio
BJICTBOPUTEIILHO TEJIBHO
[Tpobnema packpbl-
P packp [Ipobrema packpbiTa
ta. IIpoBenen ana-
[Tpobnema packpbl- nojgHocTe0.  IIpose-
[Tpobnema HE a3 mpobnemsl Oe3
Ta HE MOJIHOCTBIO. JIEH aHalIu3 NMpoOJeMbl
PackpeiTue | packpsita. IIPUBJICYEHUST 10
BriBonbl HE crena- . C IPUBJICYECHUEM JIO-
poOJIEMBI OTCYTCTBYIOT BBHI- MOJTHUTEIIbHOU  JIU N
Hbl W/WIH BBIBOJIbI MOJIHUTENIbHON  JIHTe-
BOJIBI. Teparypsl. He Bce
HE 000CHOBaHBI. paTypsl.
BBIBOJIbI  CJI€JIaHb]
BrIBoaBI 000CHOBAHEL.
U/ 000CHOBAHBI.
IIpencrasnsemass | IlpencraBngemas | IIpencraBnsemas uHA
IIpencrasnsemas
abopyaman 10 uHpopmanua  Hel HHGopManus  cH4 (hopmanus CUCTEMATH-
mqeclfm He cpg. | CHCTEMATH3HPOBA- | CTEMATH3NPOBAHA K| 3UPOBAHA, MOCIIE0BA-
[Ipencrasie- sana Ha W/WJIM HE TocJie- MOCeloBaTeNIbHA. | TEIbHA M JIOTUYECKH|
HUE : noparenbHa.  Mc{ Mcnosnb3oBano 00- cBsi3aHa.
He wncnons3zoBansl
MOJIb30BaH 1-2 mee 2 mpodeccuo- Mcnonms3oBano 0Ooree)
npodeccuoHab-
npodeccuoHalb- | HAJIBHBIX ~ TEpPMHU- 5 MpodecCHOHATBHBIX
HbIE TEPMUHBI.
HBIX TEpMUHA. HOB. TEPMHHOB.
He ucnonb3oBans! | Mcronb30BaHbI Hcrnonb30BaHbl [IInpoko uUCIONIB30Ba-
uH(pOopMallMOHHbIE | HH(OpPMaLIMOHHBIE | HUH(OPMALMOHHBIE | HBI MH(OPMAIIMOHHBIE
Odopmte TEXHOJIOTHH TEXHOJIOTUHU TEXHOJIOTUHU TE€XHOJIOTHH
P (PowerPoint). (PowerPoint)  ga- (PowerPoint). (PowerPoint).
HUE
Bonbme 4 ommbok | ctuyHo. 3-4 ommb- He 6onee2 omm6oK OTCYTCTBYIOT OLIMOKH
B IIPE/ICTABISAEMOM | KM B TPEACTaBIIsIe- B IPENCTABIIIEMON B MPEACTABISIEMON
uHpOpMaLnH. Mo HHpoOpManuu. | ”HPOPMALIUH. UHpOpMaLIUH.
Tonbko orBersl HA OTBETHI Ha BOINpPO- OTBETHI Ha BOIPOCH]
OtBerel Ha | Her orBeToB Ha
AIIEMEHTapHbIE BO-| Chl TIOJIHbIE H/WJIH| TOJHbIE ¢ IPUBUICHU-
BOIIPOCHI BOIIPOCHI.

MIPOCHI.

HYaCTHYHO ITOJIHBIC.

€M MPUMEPOB U/UITU

[Tpouenypa oneHMBaHUS KOMIIETEHIIUN 00y4YalOIXCsl OCHOBAHA Ha CIIEAYIOIINX CTaHJapTax:



1. IleppoguuHOCTE IPOBEIEHUSI OLIEHKH (10 KaXKJIOMY pa3zeny AUCHUIUINHBI).

2. MHOrocTyneH4aTocTh: OleHKa (KaK IIpernojaBaTesieM, TaK U CTyI€HTaMu TPYIIIbI) U

CaMOOLIEHKa 00yYarolerocs, 00CyKJAeHNue pe3yJbTaTOB U KOMIUIEKC Mep IO YCTPAHEHUIO He-
JOCTaTKOB.

3. EnuHCTBO MCHONb3yeMON TEXHOJOTHH Ul BCEX OOYYaroLIMXCsl, BHIIOJHEHHUE YCIOBUH CO-
IIOCTAaBUMOCTH PE€3YJIbTaTOB OLICHUBAHMUSI.

4. ColmoieHre MOCJIEN0BAaTEIbHOCTU MPOBEACHUS OLIGHKU: MPEAyCMOTPEHO, YTO Pa3BUTHE
KOMIIETEHIIUI MJIET IO BO3PACTaHUIO UX YPOBHEH CII0KHOCTH, a OLIEHOYHBIE CPEACTBA HA KaXI0M ITa-
1€ YYUTBIBAIOT 3TO BO3pacTaHue. Tak Mo KaKIOMy pasleiny AUCLHUIIIMHBI UAET HAKOIUICHUE 3HAHUM,
Ha IIPOBEPKY KOTOPBIX HAIPABJIEHbI TAKUE OLIEHOYHBIE CPENICTBA KAK YCTHBII ONPOC U MOATOTOBKA J10-
KJaz10B. Jlanee npoBoauTCA 3aa4yHOe 00ydeHue, O3BOJISIONIEe OLIEHUTh HE TOJIBKO 3HAHMS, HO yMe-
HUS, HaBBIK U OIBIT IPUMEHEHHUS CTYACHTOB 10 UX NIpUMEHEHHI0. Ha 3aKiitounTenbHOM 3Tane mpoBo-
JUTCS TECTUPOBAHKE, YCTHBIN OIIPOC UM MMCbMEHHAs! KOHTPOJIbHAs paboTa 10 pa3zeny.

IIpomexyTouHas arTecTalusi OCYLUIECTBIIAETCS, B KOHIE KaXKOr0 CEMECTpa U MPEACTABIISAET CO-
00l UTOrOBYIO OLIEHKY 3HaHUI IO JUCLMILIMHE B BUJAE MPOBEICHHS AK3aMEHALMOHHOMN Ipouenypsl
(3K3aMeHa), BBICTABJICHUS 3a4eTa, 3alllUThl KypCOBOM paOOThI.

IIpouenypa npomMeKyTOYHOM aTTecTaluy IPOXOANUT B COOTBETCTBUH ¢ [lonoxkeHneM o TeKyieM
KOHTpOJIE U IPOMEXKYTOUHOM aTTectauuu oOydaromuxcs. [Ipomexxyrounas arrectanus B popme 3aue-
Ta MPOBOJAUTCS B (JOPME KOMITBIOTEPHOTO TECTUPOBAHMS WJIM YCTHOTO OIpoca, B (popMe sK3aMeHa - B
yCcTHOU (hopMme.

ATTecTallMOHHBIE MCIIBITAaHUS B (hopMe 3aueTa MPOBOAATCS MperojaBaTeiaeM, BeAyIUM JISKLU-
OHHBIE 3aHATHS 110 JTaHHOW JUCHMIUIMHE, UM MPENoJaBaTeNIIMU, BEAYIIUMH NIPAKTUYECKUE 3aHATHSL.
ATTecTallMOHHBIE MCIBITAaHUS B (hOpME YCTHOTO 3K3aMEHa MPOBOJATCA IperojaBaTeseM, BeAyIIUM
JIEKIMOHHBIE 3aHATUS MO JaHHOW aucuMiuiuHe. [IpucyTcTBUe NOCTOPOHHUX JIMI] B XOJ€ ITPOBEACHUS
aTTECTAllMOHHBIX MCIIBITAHUI 0e3 pa3pelleHns peKTopa WM IpOpeKTopa He JOoIycKaeTcs (3a UCKIII0-
YeHHEM pabOTHHKOB YHHUBEPCUTETA, BBIMTOJHSIIONIMX KOHTPOIUPYIOMHKE (GYHKIUHA B COOTBETCTBHH CO
CBOMMHU JIOJDKHOCTHBIMH O0SI3aHHOCTSIMU). B ciiyyae oTcyTcTBHS Bedyllero mpernojaBaTelis aTTecTa-
LIMOHHBIE UCIIBITAHUSI IIPOBOASTCS IIpenoaBaTesieM, Ha3HAYEHHbIM TUCbMEHHBIM PACHIOPSKEHUEM 110
Kadeape.

WHBanuapl 1 JM1a ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMHU 3[J0POBbSI, UMEIOLUE HAPYIIEHUS OIOp-
HO-JIBUT'aTEJIbHOTO alllapara, MOTyT JOIYyCKaThCs HAa aTTECTALlMOHHbBIE UCIIBITAHUS B COIIPOBOXKIECHUN
aCCHCTEHTOB-COIIPOBOXK/IAIOLIUX.

Bo BpeMs aTTecTallMOHHBIX UCHIBITAHUM 00ydJaroluecs MOTyT MOJIb30BaThcs paboydeil mporpam-
MOM JUCHUIUIMHBL, a TAKXKE C pa3pelIeHUs MPEroJaBarTess ClIPaBOYHON U HOPMAaTUBHOW JIMTEPATYPOH,
KaJIbKYJIATOPAMH.

Bpewms moarotoBku oTBeTa MpH cAaye sK3aMeHa B YCTHOM (hopMe JI0JKHO COCTaBIISITh HE MEHEe
40 MMHYT (10 >K€TaHUIO0 00yYaroIerocsi OTBET MOXKET OBbITh JOCPOUHBIM). Bpems oTBeta — He Oosee
15 munyT.

[Ipu npoBeneHNM YCTHOTO SK3aMeHa YK3aMEHAIlMOHHbIN OMJIeT BBIOMpAET caM 3K3aMEeHyeMblil B
ciydaiiHoM nopsizike. [Ipu moAroToBke K yCTHOMY 3K3aMEHY SK3aMEHYEMbIi, Kak MpaBuilo, BeJET 3a-
IIUCH B JIUCTE YCTHOTO OTBETA, KOTOPBIH 3aTeM (10 OKOHYaHHUHU 3K3aMEHA) CIIaeTCs HK3aMeHaTopy.

DK3aMeHaTOpy MPeAOoCTaBIsIeTCs MPaBo 3aJ1aBaTh 00YYAIOIIMMCS JIOTOJHUTENbHbBIE BOIPOCH! B
paMKax IporpaMMbl JUCHUIUIMHBI, & TAKXKE, IOMUMO TEOPETHYECKUX BOIIPOCOB, 1aBATh 3aJa4H, KOTO-
phI€ U3YYATUCh HA MPAKTUYECKUX 3aHATHUSAX.

OneHka pe3yapTaTOB KOMIBIOTEPHOIO TECTUPOBAHUSA M YCTHOTO aTTECTAllMOHHOTO HCIIBITaHUS
00BABIISIETCS] O0YYAIOIIMMCS B JICHB €T0 TTPOBEICHHS.

IlopsAoK MOATOTOBKH M NMPOBEIEHUs IPOMEKYTOYHOM aTTecTauuu B (popme 3a4era

[evictBue Cpoxku Meroauka OTBETCTBEHHBII
3aouyHas hopma
Brinaua BonpocoB k 3auetry| 1 3aHdATHE Ha nexuusx, Benymuii npenogasarens uimn
110 UHTEPHET MpernojaBaTelin, BeAyIIHe
MPaKTUYECKHE 3aHATUS




Koncynpranun B CECCHIO Ha rpynmnosoit Benymuit npenogasarens Ui

KOHCYJIbTallu! IpenoaaBaTeny, Beaylne
MPAKTUYECKHE 3aHATUS
3ayer B CECCHIO YCTHBIN OIPOC Benymumii npenoaaBarenb Win

IpenoaaBaTeiy, BeaAylne
MPAKTUYECKHUE 3aHSTUS

@opMHUpOBaHUE OLICHKH Ha 3auere B coorBercTBuu ¢ | Benymmii npenogasarenb Ui
(«3auTeHOoy/ «He 3auTe- KPUTEPUAMH IIpenoAaBareiy, BeAyIlnue
HO») IIPAKTUYECKUE 3aHATUS

6 IEPEYEHD OCHOBHOI7IUI/I JOMOJHUTEJBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJUMOM JJIs1 OCBOEHU S JUCHUILINHBI

OcHOBHas TUTEpaTypa KommaecTBo B 6nbnmoTeke / cchlka Ha
3bC

Caxaposa, O. B. O6miass mukpobuosorust u obias canurtap- | ttps://e.lanbook.com/book/206942
Hasi MuKpobuosnorus : yaebnoe nocodue / O. B. Caxaposna, T.
I'. CaxapoBa. — 2-¢ m3a., ucnp. — Cankr-IlerepOypr : Jlanp,
2022. — 224 c¢. — ISBN 978-5-8114-3798-6. — Tekcr :
ANEeKTPOHHBIH // JIaHb : JIEKTPOHHO-OUOIMOTEYHAST CUCTEMA.

— URL:

https://e.lanbook.com/book/206942 (mata  oOparteHus:
22.06.2023). — PexuM nocTyma: Ui aBTOPH3. MMOJIb30BaTe-
JIeH .

®apuue, A. T. Mukpobuonorus. JlabopaTopHbIid MpaKTH-
kym / A. T. ®@apuues, A. X. Ko3sipes, A. A. CabanoBa. — | https://e.lanbook.com/book/260843
Cankrt-IlerepOypr : Jlanp, 2022. — 152 c¢. — ISBN 978-5-
507-44486-1. — TexkcT : 3neKTpOHHBIH // JIaHb : AIEKTPOHHO-

oubanoTeyHas cHCTEMA. — URL:
https://e.lanbook.com/book/260843 (mata  oOpareHus:

22.06.2023). — PexuM oCcTyma: Ui aBTOPH3. MOJIH30BaTe-

JICH.

JlomoSIHUTEIbHAS INTEpaTypa KosmuecTBo B OMOIMOTEKE / CCBIIKA HA

9bC

®apnuues, A. T. IlouBennas mukpoduonorust / A. T. @apuu- | https://e.lanbook.com/book/260831
eB, A. X. KoseipeB, A. A. CabanoBa. — Cankrt-IleTepOypr :
Jlanp, 2022. — 140 c. — ISBN 978-5-507-44484-7. —
TexcT : anexkTpoHHbI // JlaHb : 31€KTpOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/260831 (mata
obpamenus: 22.06.2023). — Pexum jocTyma: Ui aBTOPH3.
M10JIb30BaTENEN.

Kopoctenéra, JI. A. OCHOBBI 3KOJOTUH MHUKPOOPTAaHHU3MOB:
yuebnoe mocooue / JI. A. Kopocrenésa, A. I'. Komaer. — | https://e.lanbook.com/book/211103
Cankr-IlerepOypr : Jlans, 2022. — 240 c¢. — ISBN 978-5-
8114-1400-0. — TexkcT : 3neKTpOHHBIH // JIaHb : 3I€KTPOHHO-
oubnmoteunas cucrema. — URL:

https://e.lanbook.com/book/211103 (mata  oOpameHus:

22.06.2023) — Pexum noctyna: Uist aBTOPH3. TI0JTb30BaTeleii.
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7. METOJAUWYECKHUE YKA3ZAHUSA JJS1 OBYUYAIOIIIUXCSA IO OCBOEHUIO 1UC-
HNUINJINHBI
Memoouueckue pekomenoayuu no padbome Ha0 KOHCHEKMOM J1eKYUIl 808PeMs U ROCJ1e RPOBEOCHUA
JIeKYUU.

B xo1e NeKIMOHHBIX 3aHATHH O0YyYalOUIMMCSl PEKOMEHAYETCsl BBIOMHATD CleAylomue AeHcTBus. Be-
CTH KOHCIIEKTHPOBaHWE ydeOHOro MaTepuana. OOpamarh BHIMaHUE Ha KaTeropuu, (GOpMyITUPOBKH, PACKPHI-
BaIOIIHE COJEPIKAHNE TE€X MM WHBIX SBJICHUN W MPOLIECCOB, HAYYHBIEC BRIBOJBI M MPAKTUIECKHIE PEKOMEHIAIIH
M0 MX MPUMEHEHUI0. 3a7aBaTh MPENoJaBaTeN0 YTOYHSAIONINE BOMPOCH C LENbI0 YSICHEHHS TEOPETHIESCKHUX TO-
JIOKEHUH, pa3pelieHHs CIOPHBIX CUTYALHH.

JKemarenbHO OCTaBUTH B pabOUMX KOHCIIEKTAX TIOJIS, HA KOTOPBIX O HEAYIUTOPHOE BPEMSI MOXKHO C/IENATh
MOMETKH U3 PEKOMEHIOBAHHOM JINTEPaTyphl, TOMOJIHSIIOLINE MaTepHa IPOCTYILIaHHOH JIEKIHH, a TAKKe TIOTYePKH-
BAIOIHE 0COOYIO BKHOCTh T€X MJIM HHBIX TEOPETUUECKUX TTOTOKEHHUI.

Memoouueckue pekomenoayuu K 1a00pamopubimM 3aHAMUAMC RPAKMUKOOPUEHMUPOEAHHbIMU
3a0anuAMuU.

B xoxe moaroToBku Kk 1a00OpaTOPHBIM 3aHATHSIM HEOOXOJWMO OCBOUTH OCHOBHBIC TIOHATHS U
METOAMKHA PabOTHl C MHUKPOOPraHM3MaMH, OTBETUTh HAKOHTPOJIbHBIE BONPOCHL. B Teuenue mabopa-
TOPHOTO 3aHATHS CTYACHTY HEOOXOJUMO BBIMOJHUTH3aJaHUs, BbIJAHHBIE MTPENOIaBaTelIeM, YTO 3a4H-
TBIBACTCS KaK TeKyIas padoTa CTyJICHTa HMOILCHUBACTCS 10 KPUTEPUSIM, TIPEJACTABICHHBIM B ITYHKTaX
5.4 PIT/I.

Boinonnenue unousuoyanvnpix munogslx 3aoau.

B ciydae mporyckoB 3aHATHH, HATW4YUS WHAWBUAYaATBHOTO Tpaduka oOydeHHs M U 3aKperuieHHS
MIPAKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIJAHBI TUIIOBbIE WHAWBUIYaIbHbBIE 3aJaHMs, KOTOPHIE JTOJDK-
HbI OBITh C/IaHBI B YCTAHOBJICHHBIN MTPEIIOIaBaTEIeM CPOK.

Pekomenoayuu no pabome ¢ HayuHoul u yueoHoll 1umepamypoi

Pabora ¢ y4eOHOW M HAyYHOW JTUTEPATYpOH SBISETCS TJIABHOW (OPMOU CaMOCTOSITENFHOW paOOTHI U
Heo0X0MMa TIpU MOJTOTOBKE K YCTHOMY OIPOCY Ha MPAKTHYECKHUX 3aHATHUSIX, K KOHTPOJIHHBIM paboTam, Te-
CcTHpOBaHMIO. KOHCTIEKTHI HAYYHOH TUTEpaTyphl MIPH CAMOCTOATENILHON MOJATOTOBKE K 3aHSATHSIM JIOJKHBI OBITH
BBIITOJIHCHBI TAK)XKE aKKypaTHO, COACPKaTh OTBCTHI HA Ka)KI[bIﬁ MOCTaBJICHHBIN B TeMe BOIPOC, UMCTh CCBUIKY
Ha WCTOYHWK WHGOpPMAIUH C O0S3aTENBbHBIM YKa3aHMEM aBTOpa, HA3BaHWS W TOJa M3JaHUs HCIIOIh3yeMOH
HaY4YHOU uTepatypbl. KOHCIIEKT MOKET OBITH OMOPHBIM (COJCPIKATh JIUIIL OCHOBHBIC KIIFOUEBBIC TIO3HIIUH), HO
MIPU 5TOM MO3BOJISIFOIIUM JIaTh TIOJHBIA OTBET IO BOIPOCY, MOXKET ObITh MOAPOOHBIM. O0beM KOHCIIEKTa OIpe-
JENAETCS CAaMHUM 00 YJatOITIMCS.

B nmpomiecce paboTsI ¢ y4eOHOM 1 HAYIHOH TUTEpaTypOi 00yUaIOIIHIICS MOXKET:

- JIeNaTh 3aluCH TI0 XOAY YTEHUS B BHJIE MPOCTOTO WM Pa3BEPHYTOTO IUIaHa (CO3/1aBaTh MepedeHb oc-
HOBHBIX BOITPOCOB, PACCMOTPEHHBIX B HICTOYHUKE);

- COCTaBIIATh TE3UCHI (IIMTHPOBAHUE HAWOOJIEe BAKHBIX MECT CTAThU WM MOHOTpaduu, KOPOTKOE U3-
JIOKEHHE OCHOBHBIX MBICIICH aBTOpA);

- TOTOBUTH aHHOTANMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIEKTHI (pPa3BEPHYTHIC TE3UCHI).

8. KOMILJIEKT JIMHEH3UOHHOI'O 1 CBOBOJHO PACITIPOCTPAHAEMOTI' O ITPO-
I'PAMMHOI'O OBECIIEYEHMS, B TOM YUCJIE OTEYECTBEHHOI'O ITPOU3BO/I-
CTBA

Windows 10

MSWindows 7 OpenOffice
Windows 8.1

Yandex Browser

7-zip

Zoom

Unreal commander
Adobeacrobatreader
Jla6opaTtopusMMUC «ITnanbn»
Dr. Web

Skype

[Tepeuens npodeccuoHaIbHBIX 0a3 TaHHBIX:



1. O6mepoccuiickas ceTh pacnpocTpaneHus npaBoBoi nHGopmarmu «KorcymsTanT [Trocy

http://ww.consultant.ru
CIICTAPAHT http://www.garant.ru
Karanor poccuiickux CMU http://www.smi.ru

w N

4. CereBoe mnanue «LleHTp packpbiThs KopriopartiBHOi nHdopMarmmy. http://Mmww.e-disclosure.ru

Hepeqenb I/IH(l)OpMaIII/IOHHBIX CIIPABOYHLIX CUCTEM

HaumeHoBaHue pecypca Pexkum nocryna

OdunmanbHpicali TMUHHACTEPCTBACETHCKOT 0X 035 CTBAUITIPOI0- http:// www. Don-agro. ru

BOJILCTBUSIPOCTOBCKOMOOIaCTH

Odummaneueii caiit dDenepanbHON CITY)KOBI TIO HA/30py B cdepe

3allUThI IpaB noTpedureneit u 6narononyyns HaceneHust PO

http:www.rospotrebnadzor.ru/

OdunmanbHbIi OpTaT MPABUTEIILCTBA POCTOBCKOM 00acTH http://mww.donland.ru

ITouckossie cucrembl Rambler, SIndex, Google.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA 1J151 OCYHIECTBJIE-
HUSA OBPA30OBATEJIBHOI'O MTPOLHECCA IO JMCIHUIIVIMHE

YueOHble ayIUTOPUHU JIsl TPOBeeHUs YUeOHbIX 3aHATHII - OCHAIIEHBI 00OPYJIOBAHUEM U

TEXHUYCCKUMHU CPEACTBAMU 06yqu1/1$1.

ITomelenue AJisi CAMOCTOATEILHOM PadOThI — OCHAIICHBI KOMITBIOTEPHON TEXHUKOU ¢ BO3-
MOKHOCTBIO TIOJKITIOUeHHSI K ceTd "MHTepHeT" n o0ecredeHneM J0CTyIa B AIEKTPOHHYI WH(pOpMa-

I_[I/IOHHO'O6pa3OBaTCJ'ILHy1-O cpeay OpFaHI/I3aI_II/II/I.

OCHAIIIEHHOCTD U aJIpec OMEILEHUI

HanmenoBanue nomMerneHui

Anpec (MecToIonoxe-
HHUE) IOMEIICHUH

Aynuropus Ne 163 YyeOHas aynutopus JUis IPOBEICHUS 3aHATUN JICK-
IIUOHHOTO TUTA, 3aHATUI CEMUHAPCKOTO THIIA, KYPCOBOTO MPOSKTHPOBAHMUS
(BBITIOJIHEHUSI KyPCOBBIX PabOT), TPYNIOBBIX U MHIUBUIYATbHBIX KOHCYIb-
TaIMi{, TEKYIIET0 KOHTPOJISI M MPOMEKYTOYHOH aTTeCTalluu, YKOMILIEKTO-
BaHHasl CIEUUAIN3UPOBaHHONW Mebenbio (pabodyee MecTO MperojaBaTens,
CTOJIbI, CTYJIbS, IOCKA, TPUOYHA).

TexHuueckue cpenctBa o0ydeHHs: HAOOp AEMOHCTPALIMOHHOTO 000pY-
JoBaHMsl (POEKIIMOHHBIN SKpaH, IPOEKTOp, HOYTOYK (MIEpEHOCHOIN)), Tene-
Bu30p (1); yueOHO-HarIsiHbIe MOCOOMs, 0OecleYrBaoIue TeEMAaTHIECKHe
WITIOCTPAIH, COOTBETCTBYIOIIME pabOYMM TporpaMMaM JUCIHUIUIAH -
IUTaKaThl (IEPEHOCHBIE).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine wCOA
Cuer Nel834 or 16.03.2010 OOO «tOxnHast Co¢TBepHass KOMIAHHUD;
OpenOffice Coboano pacrnpoctpansemoe [10, nmunensus Apache License
2.0, LGPL; Adobe acrobat reader CBobogHO pacmpocTpaHseMoe mpornpue-
TapHoe mnporpammHoe obOecrneuenue; Zoom Tapu¢ bazoseiii CBoOonHO
pactpoctpansiemoe I10, ZoomVideoCommunications, Inc.; Skype Cso-
00IHO pacmpoCTpaHseMoe IPOIPHETAPHOE IMPOrPAMMHOE OOECIIeYCHHE;
Yandex Browser CBoboHO pacnpocTpansemoe [10

346493, PocToBckas
obnactb, OKTAOpbCKUM
pation, n. [lepcnanos-
ckuii, yn. KpuBonuisr-

KoBa, oM Ne 28

Aymutopus Ne 317 VuebHas ayautopusi JUIsl IPOBEIEHUS 3aHATUHN ce-
MHUHApCKOT0 THUIA, KYPCOBOI'O MPOEKTUPOBAHUS (BBIMOJIHEHHE KYpPCOBBIX
paboT), TPYNNOBBIX M HMHIUBHIYaJIbHBIX KOHCYJIbTALUH TEKYLIETO KOH-
TPOJIS U MPOMEXKYTOUHOM aTTectanuu; Jlabopatopusi MUKpOOHOIOTUH, MU-
KOJIOTUHU U BUpycosioruy; JlabopaTopust MUKpOOHOJIOTHYECKOi Ge30macHo-

346493, PocToBckas
o0nactb, OKTAOpbCKUl
paiion, n. Ilepcuanos-

ckuit, yn. [lIkonbHas,

oM Ne 30



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

CTH CBIPbS M TPOIYKTOB >KMBOTHOTO M PACTHUTEIBHOTO IMPOUCXOKICHUS,
YKOMIIJIEKTOBaHHAs CIICIIMAIM3UPOBAHHON MeOenbio (pabodee MecTo mpe-
NoJaBaTesIsi, CTOJBI ANEKTPUPHUIIMPOBAHHBIE TabopaTopHbIe(6), CTYNbS Ja-
6opartopusie (18), mocka memosasi(1)).

TexHuueckue cpeacTBa 0OydeHUs: CHENHUAIM3UPOBAaHHOE yueOHOe 000-
pyZlOBaHHE - MUKPOCKOIIHI (15); yueOHO-HarnsaHbIe mocoOusi odecneynBa-
IOIIME TEMAaTUYECKHE WJUTIOCTPALlMH, COOTBETCTBYIOIIHME DPAOOYMM IIPO-
rpaMMaM JUCIMILIUH - TaOJWYHBIA MaTepual

Aymutopust Ne 319 Ilomemienue A caMOCTOSATENBHOM paboThl 00yda-
IOIIUXCS, YKOMIUICKTOBAHO CHEIUMaIn3upoBaHHON Mebenpro (mkad (1);
cTobl (2); cTynbs (6)).

TexHuueckue cpeacTBa oOydeHUs:: HaOOp JIEMOHCTPAIMOHHOTO 000pYy-
JIoBaHUA - KommbioTep (1) ¢ BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «H-
TEPHET», JOCTYI B AJIEKTPOHHYIO MH(GOPMaLMOHHO-00pa30BaTeIbHYIO cpe-
ny opranuzauuu, M®VY Kyocera A4 FC - 1120 MFP (npunTtep, ckaHep).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine wCOA
Cuer Nel834 ot 16.03.2010 OO0 «tOxHas CodrBepnas kommnanus»; Of-
fice Standard 2019 ®I'BOY BO Jlonckoit 'AY 0005644022 4100106435
AAD-26770;; Adobe acrobat reader CeoGoaHO pacmpocTpaHseMoe Mpo-
IpUeTapHOe MporpamMmmHoe odecriedenue; Z0om Tapud bazossiii CBoO01HO
pacnpoctpansiemoe [10, ZoomVideoCommunications, Inc.; Skype Cso-
00JTHO pacHpocCTpaHseMOe MPONpPHUETapHOE MPOrpaMMHOE OOeCIeUeHue;
Yandex Browser CBo6oano pacmnpoctpansiemoe 110; Dr.Web Jlorosop No
PI'A 12130035 ot 13.12.2022 mexny ®I'BOY BO «/lonckoit 'AY» u
000 «KOMITAHUA I'DOHAAJIb®y; 7-zip CBOOOIHO pacmpocTpaHsIeMoe
ITO, GNU Lesser General Public License; Yandex Browser CBo6oaHO0 pac-
npoctpansemoe [10; Jlaboparopuss MMUC «llnanb» JloroBop No576-22
or 11.11.2022 mexny ®I'BOY BO «Jlounckoit TAY» u OOO «Jlabopato-
pust MMHUC»

346493, Po-
CTOBCKasi 00sacTh, OK-
TAOpbCKUI1 paiioH, 1.
[IepcuanoBckui, yii.

Kpusouneikosa, 1oM
Ne 30

Aynuropusa Ne 319a Yuebnast ayauropust sl IpOBEACHUS 3aHATUH ce-
MHUHApCKOT0 THIA, KYpCOBOTO MPOEKTUPOBaHMS (BBINOJIHEHHE KYPCOBBIX
paboT), TPYNIOBBIX M HHIUBUAYAIBHBIX KOHCYIBTAIIMHA TEKYIIETO KOH-
TPOJIS U IPOMEKYTOUHON aTTecTalluu nabopaTopust MUKPOOHO-
JIOTHH, MHUKOJIOTUM M BHUPYCOJIOTHH, YKOMIUIEKTOBAHHAS CIEIHATH3HPO-
BaHHOU MeOeNbIO (CTOIBI, CTYIbSA).

Texnuueckue cpeacTBa oOydeHHs: HAOOp JEMOHCTPAIIMOHHOTO 000pY-
noBanus (ckanep(1l); konupoBanpHas mamuHa(1); KoMIbIOTEPHI (5), C BO3-
MOYKHOCTBIO TIOJKITIOUEHHs] K ceTh «MHTepHeT», HOCTYyN B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly OpraHM3alllu.); CIelHaIu3upo-
BaHHOE yueOHOe 000pyAOBaHUE - CTEPUIIbHBIN OOKC (2); BEChl aHAIUTHYE-
ckue (2); BogsHas O6ans (1); anmapat Koxa (1); cymmnbssnii mkad (1); Tep-
MocTar (3); anmapar A CBEpThIBaHUS NMUTATENbHBIX cpex (1); nomuHec-
LHEHTHBIA MUKPOCKOTI (2); OMHOKYISPHBIA MUKPOCKOTI (5); LeHTpUYTH (4);
xonoaunbHUK (1); yueOHO-HarmsaHbIe TOcOOus , oOecreynBaroIye TemMa-
TUYECKHE WIUTIOCTPAIMH, COOTBETCTBYIONINE pab0dYnM y4eOHBIM Mporpam-
MaM JUCHHUIUIMH.

Win 10H Cuet NeAII[-0377659 ot 05.12.2019 ot Microsoft Volume Li-
censing Service Center; Windows XP Home Edition Russian (OEM) Cuer
Ne 1796 ot 24.05.2007 OOO dupma «Maruer»; Office Standard 2019
®I'BOY BO [ouckoii AY 0005644022 4100106435 AAD-26770;; Adobe
acrobat reader CBoGOJHO pacmpocTpaHseMOe MPONPUETAPHOE MPOrpaMM-
Hoe oOecneuenue; Zoom Tapud bazosbiii CBoOOIHO pacmpocTpaHsemMoe
I10, ZoomVideoCommunications, Inc.; Skype CBo6oaHo pacmpocTpamsie-

346493, Po-
CTOBCKas 00jacTh, OK-
TAOpBCKUI paiioH, 1.
[IepcuanoBckui, yi.
Kpusouisikosa, 1oM

Ne 30




MOe TIpOIIpHeTapHOe mporpaMMHoe obecriedeHue; Yandex Browser Cgo-
6oaH0 pacmpoctpansemoe I10; 7-zip Coboano pacmpoctpansemoe 10,
GNU Lesser General Public License; Yandex Browser CBoOoaHO pacripo-
crpansiemoe I10; Jlaboparopuss MMUC «IlInanb» JloroBop Noe576-22 ot
11.11.2022 mexny ®I'BOY BO «lonckoit 'AY» u 00O «Jlaboparopust
MMMUC»; Dr.Web Jlorosop No PI'A 12130035 ot 13.12.2022 mexmay
OI'BOY BO «Jlonckoit 'AY» u OO0 «KOMITAHUSA TTOHJIAJIbDy




		2023-10-05T14:49:02+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ДОНСКОЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ"




