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AHHOTALUHA
paboueii nporpaMmbl Y4€OHOH IUCIHITTHHBI

51.0.17 «Mukpobuosnorus» s MOATOTOBKM OakanaBpa MO HarpaBleHHIO
19.03.02 T1poayKThl MHTaHKs U3 PaCTHTEIBHOTO ChIPbS, HANPABIEHHOCTH - TexHo0-
rust OpOAMIIBHBIX MPOM3BOJACTB U BUHOAENMS, TexHosorus xjaeda, KOHAMTEPCKHX U
MaKapOHHBIX U3J1eIHi

[leqib10 OcBOEHHS AMCUMIIMHBL: (GopmupoBanue kommerenunit OITK-2.1;
OIIK-2.2; OIIK-2.3; I1Koc-2.3 Ha OCHOBE TEOPETHYECKHUX M MPAKTHYECKHX 3HAHMM
Mo ocHoBaMm oOLIeH M CelIbCKOXO3SHCTBEHHOM MHKPOOHOJIOTMH M IpHOOpeTeHHe
YMEHUH ¥ HaBBIKOB HMCIOJb30BAHHS TMOJYUYEHHbIX 3HAHWH [UIs pelleHHs NpaKkTHye-
CKHX 3aJ1a4 CeJIbCKOXO03SHCTBEHHOro nNpou3BoacTBa. CTyACHT J0JDKEH HAyYUThCs JIO-
FMYHO M JIEIYKTHBHO MBIC/IHTh, TBOPYECKH MOJAXOJAUTH K PEIIeHHIO NpodheccHoHalb-
HBIX 3ajad4.

B pesynbrare ocBoeHusi Kypca OakaiaBp N0JDKEH MOJyYHTh HABBIKH I0JIb30-
BaHus npubopamu U 00OpYAOBAaHHEM M OBJIAJIETh METOJaMH MUKPOOHOJIOrHYECKHX
uccienoBanuii. bakanaBp A0/KeH yMeTb: MPUTOTOBUTH MpernapaTbl MHKPOOpPraHM3-
MOB; pa3jiiyaTh OCHOBHbIEe (opMbl OakTepuii; roTOBUTH U CTEPHIIM30BATh MCKYCCT-
BEHHbIE MUTATENbHbIE CpPe/bl U MOCYAY; MPOBOAUTH KOJIMYECTBEHHbIH y4eT MHKPO-
OpPraHW3MOB B Pa3iIMYHBIX CcyOCTpaTax; BBIAENSATb YUCTbIE KYyJIbTypbl OakTepHii,
cOpakMBAIOLIMX KJIETYATKY, OKHCISIIOIIUX JKUP M KJIET4YaTKy, CHMOMOTHYECKHX
a30T(duKCaTOpoOB, aAlMAOGHUIBHYIO MAJOYKy; NMPOBOJUTHL KaueCTBEHHbIE peaKllMH Ha
MPOAYKTBl KU3HEAEATEJIbHOCTH MHKPOOPraHW3MOB; MPOBOAUTE MHKPOOHOJIOrHYe-
CKHMi aHa/IM3 pa3IMYHbIX THIIOB MOYB, MPOAYKTOB OMOKOHBEPCUH, ONpe/Ie/IeHHEe YuC-
JIEHHOCTH 3MU(DHUTHBIX MHUKPOOPraHM3MOB, OLIEHMBATh KAueCTBO 3€pHA, KOPMOB H
OGuonpenapaToB M0 MUKPOOHOTOTHYECKUM TTOKA3aTeIsM.

MecTo aAMCUHIIMHBI B ydeOHoM muaade: /ucuunmmna «MuKpOOHOJIOrH)
BKJIIOUeHa B 00s3aTenbHblil nepedens GI'OC BO, B ik AuCUMIIMH 6a30BOH 4acTH.
Peamuzaums B mucuununde «llumesas mukpoOuonorus» tpedosanuit ®I'OC BO,
[TOOIT BO ocyuiecTBisieTcss B COOTBETCTBUHU € YUeOHBIM IJIAHOM 10 HAlpPaBJIEHHIO
19.03.02 IlpoayKThl MUTAHUS U3 PACTUTEILHOTO ChIPbs

TpebGoBanusi K pe3y/ibTaTaM OCBOCHHS JAHCUMIIIMHBI: B pe3y/ibTaTe OCBOE-
HUSL JTUCHHMIUIMHBL hopmupytoTces cieaytoue komnerenuun: OITK-2.1; OINIK-2.2;
OI1K-2.3; IKoc-2.3

KpaTtkoe coaepkanue JHCUHNIHHBI:

Mukpobuonorus - GpyHaameHnTaabHas OHoJOornyeckas Hayka, (Gopmupyrouas
Hay4yHO€ MHPOBO33pEHHE ClelLHaNINCTa, 3aHUMAIOIIErocs BONPOCAMH IeHETHKH, ce-
NeKUHU U (PUTOCAHUTAPHOIO KOHTPOJISA, OMOratolas aHaIn3upOBaTh CIOXKHbBIE OHO-
JIOTHYECKHE MPOLECChl B MPHPOJE, CeIbCKOXO035HCTBEHHOM Npou3BoacTBe. Beé sTo
ONpe/Ie/isieT BaXKHOCTb Kypca MHUKPOOMOIOrMM ISl CTYJEHTOB arpOHOMHYECKHX,
CIIeIHaJIbHOCTEH.

Ha 3aHsTHsX CTyIeHTbl NpHOOpeTaloT TeopeTHYeCKHe 3HAHHsA I10 OCHOBaM
o01Iel U CelbCKOXO3MCTBEHHON MUKPOOHOJIOTHH M YMEHHH MCITI0JIb30BaHHS 10JTYy-
YEHHBIX 3HAHUH JUIS pelleHHs MPaKTHYeCKUX 3aj1a4y CeJIbCKOXO035HCTBEHHOTO MPOU3-
BozcTBa. OCOOEHHOCTBIO AMCUMILUTHHBI « MUKPOOHOIOrUs» SBJISETCS Hanuuke nabo-
pPaTOpPHOro MPaKTHKYMa, B pe3yJibTaTe BBIOJHEHUsI KOTOPOro 0akaaaBp /10JDKEH MO~



JYYUTh HABBIKH MOJIb30BaHUs NMpUOOpaMu U 00OpPYIOBAHMEM M OBJIaJIETh METO1aMH
MHKPOOHOIOrHYECKUX HCClel0BaHui. bobIIMHCTBO 3aHATHH NMPOBOAMTCS B MHTE-
pakTUBHOI (hopme (paboTa B MaJbIX Ipymnnax, AMCKYCCHs ).

‘O6mas TPyI0eMKOCTh AHCHHILTHHBL: cocTaiseT 108 4. (3 3a4. ex.)
[TpoMexRyTOUHBIH KOHTPOJIb: YK3aMeH B 3 ceMecTpe.



1 [les1u ocBOEHHSI AHCLHILIHHBI

[lesb10 ocBOEHHS AHCUHIIJIHHBI:

®dopmuposanne komnerenumii OIMK-2.1; OINK-2.2; OINK-2.3; ITKoc-2.3 Ha
OCHOBE TEOPETHYECKHMX M MPAKTUYECKUX 3HAHHI MO OCHOBaM OOLUEH M CelbCKOXO-
35iCTBEHHONH MUKPOOHOJIOTMH M MpHOOpeTeHne yMEHUI ¥ HaBBIKOB MCIIOJIb30BAHUS
MOJYyYEHHBIX 3HAHWH Ul pelleHus] MPaKTHYeCKHX 3alay CeJIbCKOXO35IHCTBEHHOIO
npou3BojicTBa. CTy/I€HT 10JUKEH HAyYUThCS JIOTHYHO W JIEYKTHBHO MbICIUTb, TBOP-
YECKH TMOJIXOANUTh K PEeLICHUIO NPO(ecCHOHANBHBIX 3a/1a4.

B pesynbrare ocBOeHHs Kypca OakajaBp JOJDKEH IMOJYYHTh HaBBIKH I0JIb30-
BaHMs NpubOpaMu U 0BOPY/JOBAHHEM M OBJIALETh METOJAMH MHKPOOHOJIOIHYECKHUX
vccleaoBanuii. bakanaBp HO/DKeH yMeTbh: MPUIOTOBUTH Ipenaparbl MUKPOOPraHM3-
MOB; pa3jMyaTb OCHOBHbIE (POPMbI OAKTEpHii; FTOTOBHUTH M CTEPUIIU30BATH HCKYCCT-
BEHHBIE MMUTATEIbHBIE CPeIbl M MOCYAY; MPOBOAUTL KOJIWYECTBEHHBIH yUeT MHKpPO-
OpraHM3MOB B pa3/MYHbIX CyOCTpaTax; BBIIAENSATh YMCThIE KyJbTypbl Oakrepuii,
cOpakMBAIOLMIMX KJIETYATKY, OKHUCISIOLIMX JKHP M KJIETYaTKy, CHMOMOTHYECKHX
a30T(GHUKCATOPOB, alUA0QUIbHYIO NMal04YKy; MPOBOJAMTH Ka4yeCTBEHHbIC pPEeaKIHH Ha
NPOAYKTHI JKU3HEAEATEIbHOCTH MHKPOOPraHH3MOB; MPOBOJAMThL MHKPOOHOJIOrHYe-
CKHI1 aHAJIN3 Pa3]IMYHBIX THIIOB [10YB, MPOJYKTOB OMOKOHBEPCHH, ONpe/e/IieHHe Ync-
JIEHHOCTH 3MU(DHUTHBIX MHUKPOOPraHHW3MOB, OLIGHHBATh KauyeCTBO 3€pHa, KOPMOB H
OuonpenapaToB M0 MUKPOOMOIOTHUECKUM 110Ka3aTEeISIM.

2 MecTo AMCHHIIMHBI B y4eOHOM npouecce

Jlncuunmna « Mukpo6HosIoris» BKiIoYeHa B 00si3atesbHblii nepeyens GI'OC
BO, B uuki gucuuiuind 6azoBoii yactu. Peanuszauus B aucunminne «lluiesas Muk-
pobuonorus» Tpedosanuit ®PI'OC BO, ITOOIT BO ocyuiecTBiasieTcsi B COOTBETCTBHH
¢ YyeOHbiM muianom no HanpasiaeHuto 19.03.02 IlpoaykTel mUTaHHs U3 pacTHTEIb-
HOT'O ChIpbs

[NpeuiecTBYIOMIMMH KypcaMH, Ha KOTOPBIX Oasupyercst AucuuniuHa Mukpo-
OHOJIOTUAY, ABJIAIOTCS: XUMHS, JKOJIOTHS.

Jlucumminaa « MEKpOOGHOJIOTHs» ABJISETCS OCHOBOTMOJIAralomel s H3y4eHus
CHEAYIOMNX AMCHUIUIME: MeTo/ibl UCCIIeI0BAHUS CBOMCTB ChIPBS, Moy pabpukaTos
¥ rOTOBO# mpoaykKuuu, ToBapoBeeHHe paCTUTEILHOIO ChIpbsl U MPOAYKTOB €ro Ie-
pepaboTku KoHcepBupoBaHUe MIIOA0OB M oBoulel, TexHonorus XxpaHeHus v nepepa-
00TKH KapTodens, BHOXMMHS pacTHTEILHOrO ChIPbs H MPOIYKTOB €ro nepepaboTKH.

OcoOeHHOCTBIO JIMCUUIUTHHBI SABJSETCS TO, YTO B y4eOHOM Kypce NOMHMO
JIeKIMit ¥ CeMMHAPCKUX 3aHATHI (KOJUIOKBUYMOB), IIpelycMoTpeH 6onbioii nadopa-
TOPHBIN ¥ MPAKTHYECKHUH MPAKTHKYM, B KOTOPOM CTY/ICHTbI 3HAKOMATCS ¢ OCOOEHHO-
CTSMH CTPOEHMS, Pa3BUTHsA, MUTaHUsS M KYJbTHBUPOBaHUS MHKpoopranuimos. Oc-
BAMBAIOT METOJIbI YYETA M BbIIEJIEHHS YUCTBIX KyJIbTyp MHKpOOpranu3mos. Mozeiu-
PYIOT Npoliecchl TpaHc(GOpMallMK BELIECTB B MPUPOJIe. 3HAKOMATCS C UCIOIb30BAHH-
€M YEeJIOBEKOM I10JIE3HbIX CBOMCTB MHKPOOPraHM3MOB B IPOMBILIJIEHHOCTH, Cellb-
CKOM XO3siiCTBEe, MEIUIIHHE U oXpaHe npupoasbl. [louTH Bce 3aHATHS MPOBOIATCS B
MHTepaKTHBHOMN (opme (paboTa B MalbIX TPyIIAX, FPYNIoBoe 00CyXKIeHHE).



Pa6Gouas nporpamma JUCHUILIHHBI « MHKPOOHOIOrUs» [Tl HHBATMJIOB U JIMIL C
OrpaHHYeHHBIMH BO3MOXHOCTSIMH 3710pOBbsl  pa3pabaThiBaeTCs MHAMBHIYAIbHO C
y4eToM 0coOeHHOCTeH NMCHUXO(PH3NYECKOro pa3sBUTHs, HHAWBHAYATbHBIX BO3MOXKHO-
CTel ¥ COCTOSIHUSA 30POBbS TAKUX 00YyUaIOIIHXCS.

_ATTecTauus CTYJEHTOB IIPOBOJUTCA B (DOPME HTOLOBOIO KOHTPOJIS O JHCLIH-
MJIMHE — K3aMeHa.

3. [lepeyenb NIAHHPYEMBbIX Pe3yJibTATOB 00y4eHHsI MO AHCUHIIIHHE,
COOTHECEHHBIX C IVIAHHPYEMBIMH Pe3y/IbTATAMH OCBOCHHS
o0pa3oBaTe/IbLHOM NPOrpaMmsl

B pesynbTaTe OCBOEHHUS AUCUMILUIMHBI (GOPMHUPYIOTCS CIAEAYIOIIME KOMIETEH-
uuu: OIK-2.1; OTTK-2.2; OTIK-2.3; [1Koc-2.3, npexacrasienHbie B Tabauie 1.

4. CTpyKTypa H coaepKaHHe AUCHHILIHHDI
4.1 Pacnipeaesienne TpyA0EMKOCTH IHCUHILIHHBI 110 BUAaM padoT

O6was Tpya0éMKOCTh JUCHUIUIMHBI cocTaBiseT 3 3au.en. (108 uacos), ux
pacnpeeneHne no Buaam paboT npeacraBieHo B Tadbauue 2.
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Pacnpeseenne TPyA0EMKOCTH JHCUHILIMHBI 10 BHAAM paboT 110 cemMecTpam

Tabnuua 2

Tpynoémkocrn
Bua yuenoii padorni Jac. B T.4. 110 ceMeCTpam

/Becero* 3
O6mas Tpy/10EMKOCTD JMCIMILTMHEL 110 yueOHoMy miany | 108 108
1. KonrakrHasi pabora: 70,4 70.4/4
Ayautopuas padora 70,4 70.4/4
anexyuu (J1) 34 34
npakmuveckue sanamus (113) 16/4 16/4
nabopamopnwie sansmusi (JIP) 18 18
KOHCYIbMayuu nepeo dK3amenom 2 2
KOHMAakmuas paboma na npomMesicymoYHoM KoHmpoe 0.4 0.4
(KPA)
2. Camocrositesbuas padora (CPC) 13 13
CamMocmosmenbioe usyyeHue pazoeios, camonoo2omoekd
(npopabomka u nosmopenue 1eKyuonHo20 Mamepuana u
mamepuana y4eonuxkos u yyebnvix nocobui, no02omosKa K 13 13
APAKMUYEeCKUM 3AHAMUSM, GONPOCHL K KOHMPOAbHBIM Pa-
bomam, um.o.)
IToozomoska K 3K3ameny (KOHMPOIb) 24.6 24.6
B npoMeKYTOYHOr0 KOHTPOJIsE: IK3aMeH
* B TOM YMCIIe NMpaKTHYecKas MoJAroToBKa. (CM yueOHbIH 11J1aH)

Tabnuua 3

TemaTuveckuit nian y4eOHOH AHCUHIIHHBI

AyautopHasi pabora B
HeayH
HaunmeHoBaHHe pa3Ie/ioB H TeM Tac. 3 TOpHas
AHCHHILIHH (YKPYITHEHO) /Bcero* | JI | JIP / . | IKP | pabora
| BCEro
' Cp
Beenenue. Tema Nel Uctopus, 00bexT, 4 ) 5
METO/Ibl U 33/1a4¥ MUKPOOHOJIOTHH.
Paznen 1 «O6mas MUKPOOHOIOT HS» 68/4 |26 16 | 12/4 12
Tema Ne 2 CtpykTypa 6akTepuaibHOM
kneTku. [IpuHumnel knaccudukanu 12 4 6 2
MPOKapHOT
Tema Ne 3 Mukpoopranu3Mbl-
9YKapHoThl (rpuObI, BOAOPOCIH, 8/2 4 2/2 2
npocrenimne)
Tema Ne 4. Metabonnsm 14 4 6 2
MHKPOOPraHU3MOB
Tema Ne 5 Biusinue pakTopos
BHELIHEN cpe/ibl HA MUKPOOPraHHU3MBbl. 8/2 4 2/2 2
DKOJIOTHSI MUKPOOPTraHU3MOB.
Tema 6. «IIpeBpanienue coeiMHEHUH 13 51 4 2 2
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AyauTopHasi pabora

Bueayau
HaumeHoBaHHe Pa3/ie/ioB H TeM yac. 3 TOpHAas
AHCHHIIHH (YKPYTTHEHO) /scero* | JI | JIP Iederc* IIKP | paGora
P
yriiepoia MUKpOOpraHu3MaMH. . I
OcHoBHbIE OpOAHIIBHBIE U
OKHCJINTEIIbHBIE TPOLECCHI»
Tema 7. « Tpanchopmauus coegMHEHUH 13 5 6 )
a30Ta MUKPOOPraHU3MaMu»
Pa3znen 2 Cenbckoxo3siiicTBeHHAS 1 6 4 |

MHKPOOHOJIOT sl

Tema 8 «MukpoOuOJIOrUs CeIbCKOXO-
39HCTBEHHON TNpPOAYKIMH U MHKpPOOHO-
JIOTHYECKUH KOHTPOJb MNPOIAYKTOB Iie- 11 6 4 1
pepabotku [lpumenenne metonoB OHO-
KOHBEPCHH B CEJIbCKOM X035 CTBE»

Konmaxkmuas paboma na npomesxcymounom 0.4 0.4
koumpone (KPA) i

Koncynsmayus nepeo skzamenom 2 2
IToozomosxka k sx3ameny (KOHmpoinn) 24.6 24.6
Bceero 3a 3 cemecTp 108 34 | 18 16/4 2.4 37,6
HUToro no aucuunjinHe 108 34 | 18 16/4 2,4 37,6

* B TOM 4HCIIe MpaKTHYeCcKas MoAroToBKa. (cM yueOHBbIH I11aH)
4.2 Conepxanue IHCUHIIHHBI

Beenenne Tema Nel Mctopusi, 06beKT, METO/IBI M 3a1a4H MHKPOOHOJIOTHH.

Ucrtopus mukpoduonorun. OTkpeiTHe MUKpoopranudmMoB Autonn Ban JleBen-
rykoM. [Tepuoa GeccucteMubIX HAOMIOIEHUH («onUcaTeIbHbII MEPHO» B Pa3BUTHH
mukpobuonorun). Otkpsitus Jlyn Ilactepa (HEBO3MOXKHOCTH CaMO3apOXKACHHS, OT-
KPBITHE TPUPO/BI OpoXeHus, Bo30yanTenu OosesHeil, npuMeHeHHe BakKIMH). «Du-
3MOJIOTHYECKHH neproa» B pa3BuThu Mukpodbuonoruu. Pabotsr P.Koxa, U.1. Meu-
HUKOBA. PoJIb OTeYeCTBEHHBIX YYEHBIX B Pa3BUTHH MUKPOOHOIIOTHH.

Oco0eHHOCTH M CBOWMCTBAa MHUKPOOPraHU3MOB, OOBEKT, METO/bI M 3a/la4H MHK-
pOOHOJIOrHH

Pa3znen 1 «O6mas MukpoOHOJI0THS»

Tema Ne 2 Crpyktypa GakrtepuanbHOW KieTku. [IpuHIMNBI Kaacchpukauuu
MPOKapuoT

MUKpPOOPraHu3Mbl — IIPOKAPUOTHI U IYKapUOTBI, HX OCHOBHBIE pasnnuns. Mop-
¢onorus 6akrepuii, Ctpoenne kieTok Oaktepuii, Kietounsie cTpyKTypbl OaKTepuii:
KancyJbl (M CIM3UCTBIE CIOU), KIETOYHbIE CTEHKH I'PaMIIOJIOKUTEIbHBIX U IPaMoT-
pulIaTelbHBIX OaKTepuil, KJIeTouHas MeMOpaHa, KryTHkH, GumMOpuu (numu) y dakre-
puil. BrioueHus, HX XUMHYECKHi cocTaB M (QYHKUMH. DHIOCIOPbI U Apyrue I1o-
Kositrecs: popmbl npokapuoT. Poct u pasmHokenne Oakrepuii. CnocoObl pazMHo-
KeHus OakTepui.

Tema Ne 3 MuKpoOpraHu3MbI-3yKapHOThI (TpHOBI, BOZIOPOCIH, NPOCTeiiine)
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I'pubel. Mcropusi usyuenus rpubos. OOuias XapakTepHCTHKa, OCOOEHHOCTH
cTpoeHus, pasMHoKkeHusi. CX0/IcTBA U Pa3inyusi TpUOOB C PACTEHUSAMH M KUBOTHBI-
MH. 3HaYeHHUe B NPUPOJE U JKU3HHU YelIOBEKa.

Bojopocau. PacripoctpaneHue B npupoje, odlias XapakTepHCTHKa, CTPOCHHE,
~ pasMHOXKeHHe. 3HayeHue B IPUPOJE U KU3HU YEIIOBEKa, | S—

[TpocTeiiue. OO01Ias XxapakTepUCTHKa, 0COOEHHOCTH MHUTAHUSA, PAaClpOCTpaHe-
HHE.

Canpotpoduble u napasutudeckue popmsl. CucreMaTuka, XapakTepucTHKa OT-
JeJIbHBIX CUCTEMATHYeCKHUX IPYTIIL.

Tema Ne 4. MeTabos1M3M MUKPOOPraHM3MOB

XUMHYECKHH COCTaB KJIETOK MHKPOOPraHM3MOB, €ro MOCTOSHCTBO M 3aBHCH-
MOCTb OT ycJoBHMH cpeabl. PazHooOpasue nmorpeOHOCTEH B MCTOYHHMKAX NUTAHUS Y
MHKpooprann3moB. CrnocoObl MUTaHWs W TMOCTYIUICHHE MHTATe/lbHbIX BELECTB B
kieTky. Mcnonb3oBaHue MHKpPOOpraHM3MaMH UCTOYHHKOB yriepoaa. ABTOTpo(dbI U
retepoTpodsl. PoToCHHTE3 (OKCUIeHHBIH U aHOKCHT€HHBIH) U XEMOCHHTE3 Y MUKPO-
opranusmoB. OtkpbiTHe xemocuHTe3a C.H.Bunorpaackum. Jlutorpodsl u opraHo-
tpodsl. Canporpodsl, napatpodsl, MukcoTpodsl. McTounnkn asora, pocdopa, cepsl.
[TorpeGHOCTD B Kejie3e, Kaluu, KaJIbLUH, MUKPO3JIEMEHTaX, BUTAMHUHAX.

[loustue o pepmenTax, ux kaaccupukauus u ocobeHHoct. Posb ¢epMeHTOB B
JKM3HEIeATEeIbHOCTH MUKPOOPraHU3MOB. DK30- ¥ 3HA0(pepMeHThl. KOHCTUTYTHBHBIE
¥ anantuBHble (MHayuuOensHbie) pepmentsl. Jlokanuzanus GepMeHTOB B KIIETKE.
Hcnonbs3oBanue (pepMEeHTOB YeJOBEKOM B Pa3IMYHBIX OTPACISAX HAPOIHOTO X03siCT-
Ba.

KynpTHBHpOBaHHe MHKpOOpPraHu3moB. UHCTass M HAKONMMUTEJIbHAS KYJbTYpPBI.
OnexkTuBHbIe cpesibl. CUCTEMBI KYIbTHBHPOBAHUS MHKPOOPTraHU3MOB.

CrniocoOpl nosty4eHHsi MUKPOOpraHM3MaMu 3Hepruu: OpokeHue, JbIXxaHue, aHa-
spobHoe npixanue. AT® — neHTpoOOIUT KiIeTKH U criocodbl e€ oOpa3oBaHus: CyoO-
cTpaTtHoe (ochopHINpOBaHHE — ITTMKOJIN3 H cXxeMa DmeHa — Meiieproga — [lapnaca
(OMI); okucnurensHoe pochopunupoBanne — ki Kpebea nnu umukin tpukapdoHo-
BbIX KuCa0T (LITK) u snexrponTpancnopruas uens (DTLL).

CxoncTBo U pasnuuue OpoxkKeHHUs, JbIXaHUs, aHadpoOHOro abixaHus. [ HKoIn3
Y 9YKapHoT (BBICIIHX OPraHM3MOB) U pa3HOOOpa3ue aHadPOOHBIX MyTei y MUHKPOOp-
raHM3MOB: TJIMKOJM3, MeHTo30(ochaTHblii nyTh, NyTh DHTHepa — [lynoposa. Xu-
MHU3M a’poOHoro aeixanus: cxema DMIT, LITK, DTILI.

Tema Ne 5 Bausinue haktopoB BHellHeH cpeibl HA MUKPOOPraHU3Mbl. DKOJIO-
r'Usi MUKPOOPIraHHW3MOB.

Abuotnyeckne u Ouotuueckue (axkTopel. AOHoTHYeckHe (akTopbl. 3aBUCH-
MOCTb MHKPOOPraHM3MOB OT BOJHOro pexuma cpeibl. OcMoTHYECKOE [aBjIeHHE
KJIETKH Yy pasHbIX IpyNil MUKPOOPraHM3MOB M HMX OTHOIIEHHME K pa3HbIM YPOBHSM
BJIAXKHOCTHU cpejibl. Ocmoduiibl U ranoduisl. UX pacnpocTpaHeHHe U NpaKTHYECKoe
3HayeHue. Kpuruueckue remnepatypHble TOUKH B JKM3HEAESITEeIbHOCTH MHKpOOpra-
HU3MOB. Me3oduiuibl, ncUXpoduiibl, NCUXpOTpodbl, TEpMO(DUIbI, IKCTPEMAILHO
TePMO(HUILHBIE U IKCTPEMAbHO NMCUXPOdHIIbHbIE (opMbl. BiusHue KHUCIOTHOCTH
Cpe/ibl Ha pa3BUTHE OTAENBbHBIX MHKpoopraHu3moB. Kputnyeckue 3navenuss pH B
KU3HEIeATEIbHOCTH MHKPOOpranu3MoB. Me3oduuisl, ankanopuisl, auuaopHsl 1
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sKeTpeMalbHbie auaoduisl. OTHOLIEHHE MUKPOOPTaHH3MOB K KHCIOPOLY. A3p0O0bI
W aHaspoObl ((hakyIbTaTHBHBIE U OOJUraTHLIE).

Brornueckie GakTopsl (B3aMMOOTHOILIEHHS MHKPOOPTaHH3MOB MEX1y CO00i 1
APYTMMH cylllecTBamMu). B3auMOOTHOIIEHHS MKy OpraHu3Mamu: Tpoduyeckas u
alleToXHMHYecKas IpHpoa B3auMocBs3el. HelTpaiusm; My Fyanu3m (IIpOTOKooIe-
paiusi, CHMOHO03), KOMMEHCAIM3M, aKTHBHAs KOHKYPEHIMs, MapasuTH3M, MeTadHo3,
cuHTpodus (MUKpOOPraHu3Mbl pybiia )KBa4HbIX KMBOTHBIX). CHMOHO3 M aHTArOHU3M
MesKly MPOKapHoTaMHu M dyKapuoTamu. [IpakTHyeckoe HCMob30BaHHE CMMOHO3a H
AQHTaroHMW3Ma B CEJIbCKOM XO035HCTBE U ME/IMLIUHE.

MHUKpOOpraH|3Mbl MOYBBI, BOJbI U BO3YXA.

Tema Ne 6. «Ilpepaiienuie coeanHeHuii yriaepoga Mukpoopranusmamu. Oc-
HOBHBIE OPOJINJIbHbBIE U OKHCIIUTENbHBIE TIPOLECChI.

3HayeHHe MPOLIECCOB MPEeBPALLEHHS YIJIepOACOAepKAIMX BEIIECTB B KPYrOBO-
poTe yrjepojia B MPUpPOJE U POJib MUKPOOPraHW3MOB B pacrajieé OpraHu4yecKoro Be-
mectsa. [Ipoueccel 6pokenuii, BoizsiBaeMble 6aktepusmu poaa Clostridium. Macns-
HOKHCJIOE M alleTOHOOYyTHI0BOe OpokeHHsi. 3HaYeHHe B MPUPOJIE, CETLCKOM XO03si-
cTBe, npombiiieHHocTH. OCHOBHBIE CBOMCTBA BO30OyauTeNeil 3THX mporeccoB (00-
JIMTaTHBIA aHa’poON03, «BCEAJAHOCTH» B OTHOLIEHHWH MCTOYHMKOB yrjepoaa u Jp.)
MacnsiHokucioe OposkeHne MeKTHHOBBIX BeinecTB. bakrtepuu pona Clostridium u
OpoKeHHEe LEILTIOJIO3bI.

HenonHoe okuclieHHe YrIIeBOJOB U JIPYTHX OpPraHMYeCKUX COeAMHEHUI MUKPO-
opraHu3MaMu ¢ 00pa3oBaHHEM KHUCIIOT.

AspobHoe pasnoxkenue UeIon03bl. Llemmonozopaspymaionme OakTepuu M
rpuOBI-BO30YAMTENM TIpoLecca paspyllieHus 1e/unoso3sl. OKuCIeHne MHKpoopra-
HU3MaMHU TeMHULEIII0N03, JIMTHUHA, JKUpa, yriieBoJopoaoB, Bo3dyaurenn u 3xade-
HUE 3TUX nporeccoB. Tpanchopmanus a30TcoaepKalluX COSIMHEHHI: MUHepan3a-
uus (aMMoHUMpUKaLKs), HUTPUPHKALKS, TeHUTpUUKaALUsa n Ouosoruveckas puxca-
1S a30Ta.

Tema 7«Tpancdopmanust coeMHEHHH a30Ta MUKPOOPraHU3MamMmn»

3HaueHHe MUHEepaM3allid OpraHu4yecKUX COEeJAMHEHMMH, COAepXalluX a3oT
(6enKOB, HYKJIEHHOBBIX KUCIIOT U JIp.). Pa3noxkenne OeNKOBBIX BELIECTB B a9POOHBIX
¥ aHa’poOHbBIX ycnoBHsix. Bo30yaurenu npouecca MUHEpaii3allvy.

[Tpoueccel HuTpuduKauuu 1 aeHuTpuduxkanuu. OKUcIeHHe aMMUaka B a30TH-
CTYIO M a30THYIO KHCJIOTHI (TiepBasi ¥ Bropas (Ga3bl HUTpupHKaun). XeMmoaBToTpodh-
Has npuponaa npoiecca. Paborsr C.H.BuHorpaackoro rno u3y4yeHuro npoiecca HUT-
pudUKALUK U OTKPBITUS SBJIEHUS] XeMOCHHTe3a. Bo30yaurenu npouecca. JHepreTH-
Ka MepBoii U BTOpoii (aswl nmpoiecca. ['ereporpodHast HUTpHPHKALKS.

BoccTaHoBlieHHe HUTPATOB U HUTPHTOB ¢ 00pa30BaHHEM MOJIEKYJISPHOTO a30Ta
(nenutpudukauus). ACCHMMISLMOHHAS M JUCCUMHUISALMOHHAS HUTPATPELyKIHS.
3HayeHHe ITUX Mpoleccos, Bo30yaurenu npouecca 1eHUTpHPUKALINH.

Buonoruueckas ¢pukcanus azora. buonorndeckas u abuosorndeckas pukcanus
aTMochepHoro azora. Macitadbl 1 3HaYeHre OHoOrnyeckoi Gpukcauuu B IpUpoIe.
Mukcanus azora atMochepsl MHKpoopranu3dMamu. CBOOOJHOXKHBYIIHE, ACCOLHa-
THBHbIE H CHMOHOTHYECKHE a30TGUKCATOPbI — a3poOHbIe U aHadPOOHBIE (POPMBI.

Cumbuotnueckas aszordukcainus y 6060Bbix pacrenuii. KirybenbkoBbie Oaxre-
puH (pU300MH), UX CBOHCTBA: creln(PHUHOCTh, BAPYJIEHTHOCTh, aKTHBHOCTb, KOHKY-
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peHTHOCnocoOHOCTh. CuMOHOTHYECKas a30THHKCALUS Y PACTEHHIi, HE OTHOCALIMXCS
K 6000BBIM (JIPEBECHBIX, KYCTAPHHKOBBIX, TPABAHHCTHIX).

[IpeBpanienue MHUKpoopraHusMamu coeauHeHuit pochopa. Ponb mMukpoopra-
HU3MOB B BbICBOOOXK/IEHHH KHCIIOTHI U3 OpraHuyeckux (ochopcoaepkaumx coeau-
HEHWiT 1 1B TrepeBojie (pocdaroB B pacTBOpHMOe CocTosHie- buoaoruieckoe CBsi3bl-
panue pochopa. Poss MukpooprannzMoB B HochOpHOM NMUTAHUN PACTCHHH.

KpyroBopoT cepsl B npupoje. AccuMunsinonHas cyabdarpenykuus. O6paso-
BaHHE CEPOBOJOPOA M3 CEPOCOAEPIKALIMX OpraHHYecKuX coeauHenui. Obpa3sosa-
HUE CEPOBOIOPO/A M3 MUHEPAIbHBIX COeHMHEHUH (CyIb(aToB) U MUKPOOPTraHHU3MBI,
BbI3BIBAIOIINE ITH Mpouecchl. OKUCIeHHe MUKPOOPraHU3MaMH CEpOBOJIOPO/Ia B Cepy
u cepHyto kucnoty, CepobakTepuu U THOHOBbIE OAKTEPHH.

Paznen 2 «CenbckoxossiiicTBeHHAsi MHKPOOHOIOTHS»

Tema 8 «MuKpoOHOJIOTUS CEILCKOXO3AMCTBEHHON MPOAYKIIMU U MHKPOOHOJIO-
rHYecKUii KOHTPOJIb MPOAYKTOB nepepaboTku [Ipumenenne MeTon0B OMOKOHBEPCHH
B CEJIbCKOM XO3SIiiCTBE»

MukpoOuosiorusi KopMmoB. OCHOBHBIE ITPHEMbl KOHCEPBHUPOBAHHS PACTHTEIbHOM
maccel. Cymika cera. OCHOBBI CHIIOCOBaHUS M ceHaxxupoBaHus. Cykieccus MUKPO-
OpraHu3MOB NpH CHJIOCOBaHUU. ONTUMAIbHBIE YCIOBUS MOJTY4YEHHS BLICOKOKAYeCT-
BEHHOTO cujoca. [IpuHLIMNbl yripaBieHuss MUKPOOUOIOrHYeCKMMH IPOLIECCaMH TIPH
KOHCEpBHUpOBaHUKM KOpMOB. [TosyueHure kopMoBOro Oenka myreM MHKpOOHOrO CHH-
Te3a. JIpoxikeBaHHE KOPMOB.

BuokoHBepcHs OTXO0B CeJIbCKOr0 XO035iCTBAa M nepepadaThIBaIOLIEH TPOMBIII-
neHHocTH. MukpoOunonornyeckue npoueccel B HaBo3e. [lorepu ammuaka npu xpaHe-
HUM HaBo3a. PanmoHanbHble crocoObl XpaHeHus HaBo3a. OOe33apaxKuBaHne HaBO3A.
Komnoctuposanue.

MukpoOunosioruss npoayKTOB KHBOTHOBOJACTBA M mnTUlleBojcTBa. [lepBuuHas
MuKpodopa monoka. M3mMeHeHHne coctaBa MUKPOOPraHM3MOB MOJIOKA MIPU XpaHEHUH
H TpaHcrnoptupoBke. [Topokn Monoka MHKpOOHOro nmpoucxoxaeHus. Mukpooduono-
rUsi MOJIOYHBIX TMPOAYKTOB. 3aKBacKH. MHUKpPOOpPraHu3Mbl Msca U MSICHBIX MPOJYK-
TOB. DHJIOTEHHOE U 3K30reHHoe obceMeHenue msca. [lopokn msca. Mukpobuosorus
UL cellbCcKoxo3siiicTBeHHOW nTullbl. [lopua smu. CanuTapHas OLEHKAa NPOAYKTOB
’KMBOTHOBO/ICTBA.

MukpoOuonorust NpoayKIHH pacTeHHEeBOACTBA. DNMUPUTHBIE MUKPOOPraHH3MBbI
3HaveHue >nu(GUTOB B KU3HH pacTeHHH. Mukpodopa 3epHa u cemsH. Mukpoouo-
JIOTHs KPYTbl, MyKH U XJieba. Mukpogiopa cBexHX MJI0JI0B U oBoileii. Mukpodaopa
KBAlIEHBIX U COJICHBIX IJIOJIOB U OBoIlel. MUKpOoOHOJIOrHYecKHue MpoLecchl B BUHO-
aenun. Mukpobuonoruyeckie OCHOBBI XpaHEHHMsS M nepepabOTKH pacTeHHeBOI4e-
CKOM NMpPOAYKLHH.



4.3 Conep:kanue JIEKIHIl, NPAKTHYECKHX H J1a00PATOPHBIX 3aHSTHIH H
KOHTPOJIbHBIX MEPONPHATHH

Tabnuua 4
=i == R L PR i e b e L e KoJa-Bo
Ne Ne u nazBanne JeKnmii, d’os:::;pye Buna qaz(::; i
Z Ne Tembl HPAKTHYECKHX, i J1a60pPATOPHBIX KOHTPOJIBHOIO | NMpakTH-
n/n 5 KOMIIeTEeHII ecaa
JAHATHH HA MCpONpHATHSH it
TOBKa*
[1K-2.1;
Jlexuus 1. Uctopusi, 00beKT, O :
OIIK-2.2;
METO/Ibl U 3aJ1a4l MHKPOOHO- OITK-2.3- 2
Tema 1. JIOTHH. l_lKoc—H". 3’
Ucropus =
061:;81::(T ’ Jlabopatopnas paborta Ne 1.
| M ’H Mukpobuonornueckas 1ado-
' patopus u npasuia paborel B | OITK-2.1;
3a/1a4M " . KonTpob
He#t yerpoiictBo mukpockona | OITK-2.2;
MHKpPOOHO- " | BBIMOJIHEHHUS 2
i 1 ero xapakrepuctuku. Tex- | OIIK-2.3; .
' HuKa npurorosieHus 6akre- | I1Koc-2.3 '
pHaNbBHBIX TPEnapaToB U TeX-
HMKA MUKPOKOITHPOBAHUS
2 Paznen 1. «O61mast MUKPOOHOJTOTHS»
Jlexuus 2. CtpykTypa 6axre- Ik e.1;
3 OI1K-2.2;
puanbHOM KneTku. [IpuHuume! _ 4
OI1K-2.3;
KJ1acCH(pHUKALUU TIPOKAPHOT. MKoc-2 3
Jlaboparopnas pabora Ne 2. OIlK-2.1; KOHThOL
Nzyuenue ocHoBHbIX Mopdo- | OINK-2.2; Bbmongeﬂuﬂ 5
Tema No2 | “OTHHECKHX THIIOB MHKPOOD- OI1K-2.3; . ([——
CprKT}:pa raHu3MoB (OaKTepuH). [TKoc-2.3
GakTepu- JlaBoparopnas pabora Ne 3.
ANIbHOI N3yuenne ocHoBHbIX MOpho- | OIIK-2.1; ¥ i
KJIeTKH. JJOruyeckux TunosB Mukpoop- | OIIK-2.2; BblI'IOJ'ITerHHﬂ | 84
[TpHHIHUIIBI raHHu3MOB (aKTHHOMMIIETHI, OIlK-2.3; i 3ammTa JIP :
K1accudu- MuKpockonuyeckue rpudsr, | [1Koc-2.3 '
KaIMH 1po- JIPOKIKH).
KapuorT. KonTponsHas TecroBas pabo- | OIlK-2.1;
Ta «YcrpoiictBo mukpockona | OIlK-2.2; | Tecruposa- 0.16
U TexHukKa Mukpokonupona- | OIlK-2.3; HHe :
HUSI» [1Koc-2.3
JlabopaTtopHas padota Ne4. OIlK-2.1; " —
BrisiBNIeHHE BKITIOYEHUH B OIlK-2.2; Bb[l‘IOﬁHeHHH 5
KJIETKaX MHKPOOPraHUu3MoOB. OIlK-2.3; wlsanmsa JIP
Oxkpacka cnop. [1Koc-2.3 '
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Kon-Bo

‘DOPMHDye HacoB M3
N Ne u HazBanme JIeKIHi, Nete Bun HHX
d Ne TeMbl NPaKTHYECKHUX, H J1a00paTOPHBIX KOHTPOJBHOI0 | NpakTH-
n/n # KOMIIETEHII hiciad
JAHATHH MEpPONPHATHH
HH noaro-
o A . . o S AR ECTANEEN S (EARrS S TOBKa*
Bl L
Jlexuus 3. MUKpoopranu3mbi- 8]1:111122 éf
9yKapHoThl (rpubbI, BOJOPOC- i 4 4
DO s v s Poc” | OrIK-2.3;
, IpocTeiiiue)
MHKPOOP' [IKoc-2.3
ranu3mel- | [IpakTudeckast pabora Ne 1. OIIK-2.1; | Koutpons
sykapuoTsl | KomtokBuym «Mopdomnorus u | OIIK-2.2; | BeINOJHEHUS
o 1,84
(rpu6sl, CTPYKTypa oaktepuanbHoii | OIIK-2.3; | I1P., komnok-
BOJIOPOCIIH, | KIETKHY. [1Koc-2.3 | BuyMm
MpocCTeii- OIIK-2.1;
wve) TecroBas koHTposbHas pado- OIK-2.2- [IpoBepka
Tta «Mopdonorus u CTpyKkTypa OIK-2 3f KOHTpOJIbHBIX | 0,16
OakTepraIbHOM KIETKN. MKoc.2 3 | TecToB
OIlK-2.1;
Jlexuus 4. Metabonusm muk- | OITK-2.2; 4
pOOpPraHu3MoB OIIK-2.3;
[TKoc-2.3
Jlaboparopnas pabora Ne 5. OIlK-2.1; 50:530:;”
Mukpobuooruyeckuii ana- OIlK-2.2; pOBEA
MHUKpPOOHOJI0- 2
JM3 pa3aIuYHbIX CyOCTpaToOB OIIK-2.3;
rMYeCKOoro
(moyBa, pacteHwue). [1Koc-2.3
[ocena.
Jlabopartophnas pabora Ne 6
Tema Ne 4. | KonuuecTBeHHBII ydeT yuc- OIIK-2.1; | KouTpois
Metabo- JeHHocTH MukpoopranusmoB | OINK-2.2; | npaBuiibHO- 5
JIM3M MHK- | B pa3iinyHbIX cybctparax (pe- | OINIK-2.3; | ctu npoBeje-
poopra- 3yNbTaThl Mocena). Beigene- [IKoc-2.3 | Hus yyera
HHU3MOB. HHUE YUCTOU KYJIbTYPBbI.
JlaGopatopnast pabora Ne7.
Ananu3 Beigenenno yucroi | OINK-2.1; | KonTpoas
KyJnbTypbl. OKpacka KyJnbTy- OIIK-2.2; | npaBuibHO- | 84
pbl 1o I'pamy. Onpenenenue OI1K-2.3; | cTu BbINOJI- ’
4yBCTBUTENBHOCTH MUKpoop- | [IKoc-2.3 | nenus JIP
raHU3MOB K aHTHOMOTHKaM.
KonTtponeshas tecrosas pado- CIIE-L.L;
Ta ((F[I:})‘ITaHHe MHKpPOO l"Eli)HI/IB— CII-2.4;, | Therapana: 0,16
- pPOop OIlK-2.3; | Hue *
[1Koc-2.3
Tema Ne 5.
3 |B
q]‘;:f:“; Jlexuwus No 5 Brnsme daxro- | OITK-2.1; 4
P poB-BHeHHeHepeabt Ha mik——OHK-22;
pOOpraHu3Mbl. DKOJIOTUS OIlK-2.3; 16




®opmupye

Kon-go
YacoB H3

N Ne 1 Ha3BaHHeE JEKIHI, AU Bun HIX
e Ne Tembl NPaKTHYECKHX, H J1a00paTOPHBIX KOHTPOJBHOIO | NpaKTH-
n/n 5 KOMIIETEHII e IR
JAHATHH MEPOINIPHATHH
HH Nnoaro-
I SCE| el SOOI /AT L LT YD R UENESL SR I || . . TOBKa*
MHKPOOPTaHHU3MOB. [1Koc-2.3
[TpakTueckas pabora Ne 2
O1nieHKa YyBCTBUTEJIbHOCTH
YUCTOM KyJIbTYPbl K aHTHOHO- KoHTposs
BHELIHEN YIRTYP OIIK-2.1; D
THKaM. * | BBITOJIHEHUS
Cpelbl Ha K OIIK-2.2; 4
0JUIOKBUYM «Bnusinue ¢ax- OIK-2 3. | ¥ 3amuTa 1,8
MHKPOOP= | 1opoB BHelHel cpeb! Ha | TTP., komnok-
raHU3MBI. [TKoc-2.3
MHMKpoopranu3Msl. [Iutanue u BHYM.
DKoJIOTHS
(hepMeHTbI MUKPOOpPIraHHu3-
MUKPOOp-
MOB.
raHu3MOB.
KonTtponshas padora «ITurta OTIE-2.1;
Teanpble cpe fm METO/IbI OUK-2.5; | Roueponssad. | o 4o
crTe mmap;p{i» ’ IR Ay | o ’
RIS IMKoc-2.3
Jlexuus 6. «IlpeBpaienue co-
e H:eHHi‘I rﬁe I(J) ];1 e | T
& i PO"| orK-2.2;
OpraHu3MamH. OcHoBHbIE OIK-2 3. 5
OponuibHbIE W OKHCIIHTElNb- o
Foe [MKoc-2.3
HBIE MPOIECCHIY.
JlaGopatopnas pabora Ne 8.
Tema Ne 6. | MozgenupoBaHue poieccoB OIIK-2.1;
Kontposnb
«IIpespa- cnupToOBOro, MaciasHokucioro | OINIK-2.2; :
& BBITTOJIHEHUS 4
leHue co- | Opoxkenuii u Opoxenus uen- | OINK-2.3;
o u 3auuta JIP
eAMHEHUN | mono3sl, Opoxenue nexktuno- | [1Koc-2.3
yriepoja BBIX BELIECTB
MHKPOOP- | [TpakTnueckas paGora Ne 3. OIIK-2.1; 7
FaHU3MaMu. | Nonounokucnoe 6poskenne. | OITK-2.2; BBIH;II)IHGHHS | 84
OCHOBHBIE | Ayanu3 KHCIOMONOUYHBIX OI1K-2.3; nhamata TP ’
Oponnib- IPOYKTOBY. [1Koc-2.3
Hble H
OKUCITH- KonTponbHas TectoBas pado- OITK-2.1-
Ta «Posb MHKpPOOPraHM3MOB B o
TeJbHbIE el Maufm (I?oeﬂHHeHHﬁ OITK-2.2; | Tectuposa- 0.16
R llfme 011;) [Ipoueccsl nomyue OUR=2.3; | 4he ,
yr7Iepoaa. 1°p y [TKoc-2.3
HUS SHEPTUH
[TpakTyeckas pabora Ne 4 OIlK-2.1;
KonnokBuyMm «OcHOBHBIE OIIK-2.2; .
Konnoksuym 2
OpoIHIIbHBIE U OKHCITUTEb- OIlK-2.3;
HbI€ ITPOLIECCHI» [1Koc-2.3
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Koa-Bo

o) q)o MH e YacoB H3
Ne Ne u HasBanue JeKuMHi, l:' Hepy Bun HHX
g Ne Tembli NPAKTHYECKHUX, B J1a00paATOPHBIX KOHTPOJIBLHOI0 | NpaKkTH-
n/n T KOMIIeTeHII Seciaa
3AHSATHH MeEpOoNnpHATHH
HH noaro-
4 ek i el L s N —— e ——— e e e e ——— — TDBRa*
OI1K-2.1;
Jlekius 7. «Tpancdopmanus OITK-2 2?
COEIMHEHUI a30Ta MHKPOOP- o 5
raHU3MaMH» PO°P1 omme-2.3;
[TKoc-2.3
[TpakTyeckass pabora Ne 5. KonTtponb
MoaenupoBaHue  IpOLECCOB OIK.2.]- | BBIMOJIHEHNS
KpyroBopoTa a3oTa B MPUPOAE oy 2',,? u 3amura [1P

Tema 7 | (MUHepanu3auusi, ACHUTPUPHU- OIIK 2'; 2

«Tpanc- | kauus ¥ asordpukcauus). I1po- MKoc 23’
dopmanus | CMOTp  KiIyOeHBKOB  0000BBIX '

coe/lMHe- | pacTEeHHH
uuii azora | [Ipaktuueckas pabora Ne 6 OIlK-2.1;

e KounTpoib
mukpoop- | Pesynsratel  Monenuposanng OINK-2.2;
BbIMOJIHEHUS 1,84
raHusma- | npoieccoB Kpyrosopora azora OI1K-2.3;
u 3auuTa [1P.
MH» B IIPHPOJIE. [TKoc-2.3
KonTtponwsnas tectoBas pabora OIIK-2.1;
«Mukpobunonornyeckne npo- OIIK-2.2; | Tecrupona- 0.16
neccel Tpanchopmanuu aszor4{ OINK-2.3; HHUE '
coJepXKalluX COeMHEHUMN. [1Koc-2.3
OIlK-2.1;
[lpakTyeckas pabora Ne 7. OITK-2 2-
[IpeBpatienue azora MUKpOOP- ~ | KonnokBuym 2
raHu3sMamMu LILTEA2.5;
[TKoc-2.3
Paznen 2. «CenibCcKOX03s1iicTBEHHASI MHKPOOHOJIOMHS»
Jlexuust Ne 7 Ucnonb3zoBanue | OITK-2.1;

Tema Ne 8 | mukpoopranusmos B Texnoso-| OITK-2.2; 6

Hcnonb3o- | rusix censckoxossiicrsennoro | OITK-2.3;
BaHHE MUK- TPOHM3BO/ICTBA [1Koc-2.3
poopranus-

4 -

MORS Tex [TpakTuueckas padora No 8.

HONOTWIX buotnyeckue cBsI3M B MUK~ OIlK-2.1; I
sl pobHOM cooliecTse. OIlK-2.2; BBIHOHI:IQHHSI 4
SAUCTBEHHO"|  Mykpo6uonornueckuii ana- | OITK-2.3; 4t sama [TP

FO HMPOM3- | ny3 cunoca, cenaxa, kBamen- | [1Koc-2.3

BOJICTBA.

HOM KarycCThbl.

*Vyactue 00yHaiouMxcs B BBITOIHEHHH OTACILHBIX YIeMeHTOB paloT, cBa3aHHbIX ¢ Oyayuei npodeccHoHaILHOM AeATEARHOCThIO
M HANpasIeHHbIX HA (JOPMUPOBAHKE, 3AKPEIICHHE, PA3BUTHE MPAKTHYECKMX HABBIKOB H KOMNETEHLHH 1o npotunio odpasosatelib-
HO#1 1POrpaMMBI.
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4.4 lepeyenb BONMPOCOB /IJIsi CAMOCTOSTEILHOTO H3YYE€HHS JAHCIUHTI/IHHBI

Tabauua 5
Ne | Ne pasgena m Te- Ilepeuenb paccMaTpHBaeMbIX BONIPOCOB JLIsI
n/n Mbl CAMOCTOSITEJILHOIO H3YYEHHSI
7 "Pazgean 1 «Obmasi MHKpoOOHOJIOTHA» T
I Tema 2. Ctpykty- | ['eHeTHKa MHUKpOOpraHu3MoB (MOAM(UKALMH, MYyTalHH H
pa 6akTepHanbHOH | peKOMOMHALMK, BHEXPOMOCOMHBIE (DAaKTOPbI HAC/IEJICTBEH-
kneTku. [IpuHIM- | HOCTH: MJa3MUIbl U TPAHCMO30HbI, F€HHAs MHXXEHEPHs B
bl K1accuduka- MHKpPOOHOJIOTHH, penapalHOHHbIe CHUCTEMBI IMPOKAPUOT).
[IUU TTPOKAPHOT. OIK-2.1; OIlK-2.2; OIlK-2.3; I1Koc-2.3
Knaccuduxauus OakTepuii: XapakTEpHUCTHKaA OTIEJbHBIX
rpynn Oakrepuii. Apxeu. OIIK-2.1; OIIK-2.2; OIIK-2.3;
[TKoc-2.3
2 Tema 4. MeTtabo- | buocuntes y MUKpoopraHu3sMoB (OejKOB, yrjaeBoJOB, JIH-
JIU3M  MHKpOOpra- | Mu/10B, HYKJI€HHOBBIX KHCIOT, ()epMEHTOB, aHTHOMOTHKOB,
HU3MOB. TOKCMHOB, BUTAMHHOB M JIp.). 3HA4YeHHe LIMKJIA TpHKapOo-
HOBBIX KHCJIOT B KOHCTPYKTHBHOM MeTabonu3me. OITK-2.1;
OI1K-2.2; OIK-2.3; [1TKoc-2.3
3 Tema Ne S Baus- | Bausaue BHeHMX (akToOpoB cpelbl  (OKHCIMTEIbHO-
HH1e (GaKkTopoB BOCCTAHOBHUTEIbHBIH MOTEHIIHAT CPe/lbl, THAPOCTATHYECKOe
BHELIHEH Cpe/ibl HA | JaBJEHHWE, BIUSHUE XHUMHUUYECKHX BEIIeCTB, KOHIIEHTPALIUH,
MUKPOOPraHu3Mmbl. | paaguanuu) Ha wmukpoopranusmbsl. OIIK-2.1; OIIK-2.2;
Oxonorus Mukpo- | OITK-2.3; [TKoc-2.3
OpraHu3MOB. JKojoruyeckue OcoOEHHOCTH pa3BUTHS, MHKPOOHBIX CO-
obmects nmoyssl. OITK-2.1; OITK-2.2; OI'lK-2.3; [1Koc-2.3
4 Tema Ne 6. «Ilpe- | AnaspoOHoe JbIXaHHE ¢ MCMOJIBL30BAaHUEM KHCIIOpPOJa HUT-

BpalleHue Coeau-
HEHHU# yrieponaa
MHUKpPOOpraHu3ma-
mi. OCHOBHBIE
OponubHBIE U
OKHCJIUTENIbHbIE
IPOLIECCHI.

patoB u cyibsdatos. OIIK-2.1; OIIK-2.2; OIIK-2.3; [1Koc-
2.3

MosnouHokucioe OpokeHue U ero Bo30yauTenn. 3HaUCHHE
MOJIOYHOKHCJIOrO OpOKeHHsi B MHUILIEBOH MPOMBILIIECHHO-
CTH, B OBITY, NPHU CHJIIOCOBAHUM U CEHAXKUPOBAHHUU KOPMOB.
CnuproBoe Opoxenue. JIpoxiku Kak BO30yJIUTENH CIIUPTO-
BOro OpokeHus (IMKHE U KyJbTypHbIE, HU30BbI€ U BEpXO-
Beie). [lepBas hopma cnmproBoro Opoxenus nmo Heiidepry.
XUMH3M mpolecca, XapakTepUCTHKa ero BO30yauTelneH,
Ouonoruyeckoe M MpakTHYecKoe 3HaueHue. Bropas u Tpe-
Thsi opMbI criupToBOro 6poxkenus no Heiibepry. buonoru-
4yecKkoe U MnpakTuyeckoe 3HaueHue npoueccon. OITK-2.1;
OI1K-2.2; OITK-2.3; [1Koc-2.3
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Ne | Ne pazgena m Te- Ilepeuennb paccMaTpHBaeMbIX BONIPOCOB /LISt
n/n Mbl CAMOCTOSITE/ILHOIO H3YYEeHH S
5 Tema 7 «Tpanc- | AHamMOKC - aHa’poOHoe okucieHne amMmoHus. Mcropus,
dopmanus coenn- | obuias XapakTepuUCTHKa, pa3sHooOpa3ue BHJI0B, IpPUMEHE-
HeHnil azoTaMuK= | Hue. OCHOBHBIE CTAJNH KPYroBOpoTa a3ora: aMMOHH(pUKa-
poOpraHu3Mamuy» | M, HUTpUQUKauMsA, JeHUTpUudUKALHUs, a30ThUKcALHUS.
Kpyrosopor a3zora B nouse u Bomoemax. MoOunusauus u
ummooOum3anus azora. Cepoobopotel OITK-2.1; OIIK-2.2;
OI1K-2.3; I1Koc-2.3
Paznen 2. «Cenbckoxo3siiicTBeHHASE MUKPOOHOIOT HS»
6 Tema Ne 8 Mc- | MukpoOuonorus kopmoB. Ilonydenue kopmoBoro Oeska
110JIb30BaHUE MHUK- | TyTeM MHUKpoOHOro cuHTtesa. JlpoxokeBanue kopmoB. buo-
pOOPraHu3MOB B | KOHEpCUsl OTXOJ0B CEJIbCKOro Xo3sicTBa M nepepabarbl-
TEXHOJIOTHSX CEJb- | BAlOLEH MPOMBIIIIEHHOCTH. MUKpoOHOJOrHyeckie mpo-
CKOXO35HCTBEHHO- | Hecchl B HaBo3e. [ToTepu aMMHaka NnpH XpaHEHHH HaBO3a.
ro npou3ssojacTsa | PaunonanbHeie cnocoObl xpaHeHusi HaBo3a. Obeszapaxu-
BaHue Haso3a. Komnmoctuposauue. OIIK-2.1; OIIK-2.2;
OI1K-2.3; [TKoc-2.3
5. O6pa3oBaTe/ibHbIe TEXHOJIOTHH
Tabnuua 6
IIpumenenne aKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTE/IbHBIX TEXHOJIOTHi
HanmenoBanue uc-
Ne MOMB3YeMbIX AKTHB- | (0
n/ Tema n popma 3ausTHS HBIX H HHTEPAKTHB- |
n HbIX 00pa3oBaTe/ib-
HbIX TeXHOJOTHii
I | Tema 1. Uctopus, obbekT, Metoasl | JIP MHIMBH/yaIbHOH 00pa3o- 2
M 3a/1a4¥ MUKPOOHOJIOrHH BaTeJIbHON TPACKTOPHH, H
CKBO3HBIC I_I.H(prBbIe TCX-
HOJIOTH
2 | Tema Ne 2 CtpykTypa GakTepu- JIP MH/IHBHJLYalIbHOM 00pa3o- 2
aibHOM KieTKH. [ IpuHuune! kiac- BATE/ILHOH TPAEKTOPHH, H
CHUKALIMH TPOKAPHOT. CKBO3HBIE LM(PPOBLIE TEX-
HOJIOTH
3 | Tema 3. Mukpoopraiu3mbi- JI uH(pOPMAIHOHHO- 2
3yKapuOThl (rpuObl, BOZOPOCIH, KOMMYHHMKaLHOHHAs TEXHO-
npocTeiinue) nores
4 | Tema 4. Metabonusm mukpoopra- | JIP MHMBHIYaIbHOI 06pa3o- 2
HU3MOB. BaTeJIbHOH TPAEKTOPHH, H
CKBO3HBIC [lHdeOBbIC TCX-
HOJIOI'H
5 | Tema Ne 5 Bunusinue daxtopos JIP HHMBH]lyalbHOH 00pa3o- 2
BHELIHEIl cpe/ibl Ha MUKpoopra- BATS/IEHOR TPASKTODHE, B
HHU3MbI. DKOJIOTUS MUKPOOPIraHu3- PRROAHER RGP REe T
MOB. HOJIOTH




HaumenoBanue uc-
Ne MO/Ib3yeMBIX AKTHB- | (o
n/ Tema u popma 3ansiTusi HBIX H MHTEPAKTHB- |
n HbIX 00pa3oBaTeJib-
e i s s i — HBIX-TeXHOJOrHH —

6 | Tema Ne 6. «ITpeBparenue co- JIP HHIHBH/IyaIbHOM 06paso- 2
e/IMHEeHUH yriepoia MUKpoopra- BATE/IbHOI TPAaCKTOPHH, H
Hu3mMamu. OCHOBHbIE GPOAUIIbHBIE CKB°3H"'°HI£?:’P?B"IQ e
U OKHCJIMTE/IbHbIE TPOLIECChI).

7 | Tema 7 «Tpauchopmaius coeau- [1p HHIMBHyalbHOI 06paso- 2
HEHUH a30Ta MUKPOOpPraHU3MaMu» BATE/ILHOH TPACKTOPHH, H

CKBO3HBIE IIH(POBLIE TEX-
HOJIOTH

8 | Tema Ne 8 Ucrnonb30BaHue MHK- 1P HH/IMBHJIyalIbHOH 0Opaso- 2
POOPraHMU3MOB B TEXHOJIOTHSIX BaTe/IbHON TPACKTOPHH, H
CeJIbCKOXO03SHCTBEHHOTO TIPOH3- GREOBIEE K RORAE 18-

BOJICTBA HOJIOTH

6. TekymHii KOHTPOJIb YCIIEBAEMOCTH H NPOMEKYTOUHASI ATTECTALHSA 110
HTOramM OCBOEHHS JHCHHILIHHBI

6.1. TunoBbie KOHTPOJIbHBIC 3a1aHHH HJ/IH HHbIC MaTepHaJbl, Heo0X0IHMbIe /1151
OUEHKH 3HAHHI, yMEHHﬁ H HABBIKOB H (HJ'IH) onsbiTa 1eAITCJIbLHOCTH

BOHPOCBI K KOJUVIOKBHYMY 110 TeMe: ((MOpl.bDJ'lOl"Hﬂ H CHCTEMaATHKAa MHKPOOPp-

raHu3MOBY.
1. JlaiiTe cpaBHUTEJIbHYIO XapaKTEPUCTUKY CTPOEHHS KJIETKH SYKapHOT U IpoKa-
PHOT.
2. Kakue cTpyKTypbl BXOAAT B cOCTaB OakTepHaibHOH KIeTKH?
3. [lepeunciure MOBEepXHOCTHBIE CTPYKTYpPbl OakTepuaIbHOW KIJIETKH, HA30BUTE
X GyHKIHUH.
4. 3nauenue okpacku 1o I'pamy s uaeHTHdUKanuu 6akTepuii.
5. JIBukenue GakTepuii.
6. Yto Takoe Takcucel? [laiiTe onpeneneHue MOHATHAM: (OTOTAKCHC, a’pOTaK-
CHC, XeMOTaKCHC, MarHeTOTaKCHC, BUCKO3HTAKCHC.
i B uyem ocobeHHOCTH cTpoeHHs U (QYHKIUH HMTOIIA3MATHUYECKOW MeMOpaHbl
MpoKapuoT?
8. Kakune BHyTpeHHHE CTPYKTYpbl OaKTepHalbHOM KJIETKH Bbl 3HaeTe?
9. YeM npezcraBieH reHeTHYECKHI MaTepUal MpoOKapuoT?

10.  Yro mpencraBisioT coOOH BHEXpPOMOCOMHbIE (haKTOpPbI HACIIEJACTBEHHOCTH Y
Oaktepuii? Kak oHM BIHSIIOT Ha BBDKHBAEMOCTh OakTepuil B okpykatorieii cpeae?

I1.  Yro Takoe BKIOUYEHHS, KaKne QYHKLUHH OHH BBINOJIHSAIOT H YE€M OTIHYAIOTCS
OT OpraHesI KJIeTKH?

12.  Kak mpoucxoaut obpazoBanue sujocnop y 6akrepuii? Uem oGycnosiena yc-
TOMYMBOCTB IHJAOCTIOP K (haKTOpam OKpyxKarolei cpeabi?

13.  Yro BbI 3HaeTe 0 pazMHOKeHHH OakTepuit? CriocoObl pa3MHOKEHHUS.

14.  OcHOBHbIE NPUHLMIIBI CUCTEMAaTHKN MUKPOOPraHMU3MOB.



15. XapakTepucTHKa OTIENbHBIX TPYII MPOKAPUOT, UMEIOLIHUX CeIbCKOXO03SHCT-

BEHHOE 3HAYEHHUE.
16.  OcHoBuble Hanpasnenus uccienosanuit C.H. Bunorpanckoro, B. JI. OmensH-
CKOrO.
17. -Bxsaaa-H-A-KpacuibHUKOBA B pa3BUTHE MUKPOOHOJIOTUH. S
18. Cospemennas cucreMaTHka MukpoopranusmoB. Hepapxus TaxcoHos. Ho-
MEHKJIaTypa.
19. Tlpunuuns! knaccupukauuu napcrsa Procaryotae. HazpaTh OTHENbI M KJIACCHI.
MeTtobl
20. omnpeneneHus THNA KJIETOYHON CTEHKH OaKTepui.
21.  Crpoenue npokapuoTHOH KiIeTKU. OTIHYHS OT KJIETOK BBICIIMX OPraHU3MOB.
22. CrpoeHnue reHeTuyeckoro anmnapara dakrepuii. [Tousitue Buaa, mramma, KjioHa
OakTepuii.
23.  Pocrt, pasmHoxenue Oaktepuii. OcHOBHBIE XapakTepHCTHKH. (Pa3bl pa3BUTHS
MHUKpPOOHOI
24.  Mopdonoruueckue rpynmnbl GaKTepuii.
25.  Pukkercuu, MHKOIJIa3Mbl, XJlaMuauu.O01as XapakTepucTHKa, SKOJIOrHs.
26. AKTHHOMMIETBI, CHCTEMAaTHUYECKOE MOJIOKEHHE, IKOJIOTHS, 3HaYCHHE.
27. llapctBo Mycota, oTeNbl ¥ KJ1acChl.
28.  JIpox#okH, 3KOJIOTHYECKHE TPYIIbI APOXKIKEH.
29.  OOwas xapakTepucTuka rpuboB. DKOJIOrH4YecKue rpymnibl FpuOOB.
30.  OcobOeHHOCTH CTPOEHHS KIETOK MUKPOMHLETOB.
31.  OTKpbITHE H CTPOEHHE BUPYCOB.
32. IlapcrBo Vira. OcHOBHbIE KpUTEPHHM CUCTEMATHKH BHPYCOB M UX HOMEHKJIATY-
pa.

Bonpocel Kk Ko/110KBHYMY 10 Teme: «Bansinne pakTopoB BHelIHel cpe/ibl

Ha MmHKpoopranu3mel. [Iutanne u pepMeHTHI MHKPOOPraHU3MOBY.

1. B ueM cymHocTb rosiopuTHOrO criocoba muTaHusi MUKPOOPraHu3mMoB?

2. Kakas ctpyktypa 6akTepHalbHON KIETKH CIYKHUT OapbepoM, Ornpeelsolum
MOCTYIJICHHE MUTATENbHbIX BEUIECTB B KJIETKY?

3. Kakue MexaHU3Mbl TpaHCHopTa Yepe3 LUTOMJIa3MaTHYECKyl0 MeMOpaHy Bam
U3BECTHBI?

4. Yto coboii npeacTaBisioT M0 XMMHYECKOH MpUpoe nepmeasbl, H Kakylo pojb
OHH UTPAIOT B MUTAHUH MUKPOOPraHU3MOB?

S. Kakue KkpuTepuu 1oJsoxeHbl B OCHOBY KjiaccH(HUKALMK OPraHM3MOB 10 THIIAM
nUTaHUsA?

6. Ha kakue rpynnsl gensitcst 6akTepun 1Mo OTHOLIEHHUIO K HCTOYHHUKY yriiepoja’?
7. Ha xakue rpynnbsl OensiTcss MHKPOOPraHM3Mbl M0 OTHOLIEHHIO K MCTOYHHUKY
SHEepruu?

8.  Yem otnmnuaercst porocunuTe3 y OakTepuii oT poToCHHTE3a Y pacTeHHM?

9. Yro Ttakoe xemocunTe3? Kakue MUKpOOpraHu3mMbl OTHECEHbI K XEMOCHHTE3H-
pyroumm?

10. Ha3oBuTe MHUKpPOOpPraHM3MBI, [UISi KOTOPBIX XapaKTepHbl (OTOIUTOABTOTPO-
HBIi, XeMOJMTOABTOTPODHBINH U XEMOOPraHOTeTePOTPOPHbIH THIIBI TUTAHUS.

11.  Ponb (pepMeHTOB B KHM3HEACATEIBHOCTH MHUKPOOPraHu3mMoB. depMeHTbl KOH-
CTUTYUTUBHBIE U aJlalI THBHBIE.



12.  DHjioreHHbIE H SK30TeHHbIe (DePMEHTBI.

13. B uem cymmuocts aeiicteus GepmentoB? Yro Takoe sHeprusi akTHBaluu?

14. Yem omnmyaiorcs (epMeHTbl OT HEOpraHHYeCKHX KaTalau3aTtopoB? Xumuye-
cKasi npupojia (hepMeHTOB.

15. Kmaccadwranas pepMeHTOB COTIaCHO MeXAyHapoaHoi-Homenkmatype. Oc-
HOBHBIE IPYIbl (EPMEHTOB.

16. BausHue BIaXHOCTH Ha MUKpoopranusMbl. [IpakTHueckoe 3HauYeHHE CHHXKeE-
HHS BJIAQXKHOCTH JUISl KOHCEPBALMU MPOJYKLIHHA U KOPMOB.

17. Buusinue TeMneparypbl Ha MHKPOOPTaHM3MBbI: MICHXPO-, ME€30- U TepMO(HIIBL.
buonoruueckue MexaHu3Mbl TepMOGHINH.

18. Buusuue pH u XxuMHUYECKHX BELIECTB HA MUKPOOPraHU3Mbl: alua0(ubl U Oa-
30()HIIbI, OCMO- U TATODHUIIBI.

19.  Bumsnue paavaumu Ha MHKPOOPraHM3Mbl, IPAKTHYECKOE 3HAYEHHUE DTUX 3HA-
HUH.

20.  OrHomeHHe MHKPOOPraHH3MOB K KHCIOPOAY: 0OauraTHbie aspoObl H aHa’po-
Obl, (hakynbTaTHBHBIE aHA’POOBI, a3POTOJIEPAHTHBIE H MHUKPOa’popuIbHbIE MHKPO-
OpraHu3Mbl, IPUMEPBI.

21.  MexaHu3Mbl YCTOHYHBOCTH MUKPOOHBIX MOMYJISALMH B 3KCTpeMalbHBIX YCIO-
BHUSX.

22.  Metabuo3, CyIHOCTb, IKOJIOTHYECKOe 3HAUEHHEe, TPUMEPBI.

23.  Cumbuo3, ero Gpopmsl, IKOJIOrHYECKOE 3HAUYCHUE, IIPUMEPBI.

24.  AHTaroHusM, ero (popMbl, 3K0JIOrHYECKOe 3HAaYEHHEe, TPUMEPBI.

25.  AHTHOMOTHKM: OTKpBITHE, OnpezeseHne, knaccuukanus. Exunnna neicraus
aHTHOMOTHKOB. CHHTE3 aHTHOMOTHKOB B IOYBE.

26. AnTHOMOTHKHM OakTepHii. AKTHHO- H MUKPOMHIIETOB: NIPOAYLEHTHI, 00BEKThI H
MEXaHH3Mbl JIeHCTBHs. MeTo/ibl OonpeaeneHns 4YyBCTBUTEIbHOCTH MUKPOOOB K aHTH-
OuoTukam.

27.  Kakue crocoObl MUTaHUS XapaKTepHbI 111 MUKPOOPraHU3MOB?

28. K xakomy kiaccy ¢pepMeHTOB OTHOCATCS 3K30(epMEHThI?

29.  Kakas U3 opraseut ciyKUT CTPOTHM KOHTPOJIEPOM IPH MOCTYTJICHHH MU Ta-
TEeJIbHBIX BELIECTB B KJIETKY?

30.  Oxapaktepu3yiTe BO3MOXKHbIE CIIOCOObI TPAHCIIOPTA MUTATEIbHBIX BEIIECTB B
KJIETKY.

31.  Kakwue cnenuduueckue TpaHCIIOPTHbIE MEXaHHU3MbI pabOTAIOT MPH MEpeHoce
yepe3 MeMOpaHy NUTaTeNbHBIX BellecTB?

32.  Hauyem ocHoBaHa Kiaccu(pUKalusi MUKPOOPraHMU3MOB 110 THITY MUTaHUs?

33.  Kakxoii HCTOYHHK yriaepojia UCIOb3YIOT aBTOTPO(HBIE U reTepoTpodHbIe
MHKPOOpPraHu3Mbl?

34.  Ha3oBuTe BO3MOXKHbIE HCTOUHHKH 3HEPrUH, UCIOJIb3yeMble MHKPOOPIraHH13-
mamu?

35.  Yrto Takoe xeMocuHTE3?

36.  Kakue MHKpOOpraHu3mbl OTHOCSTCS K XeMoopraHoreteporpodam?

37.  Kak Bna)HOCTb cpe/ibl BIHSET Ha )KU3HEAEATEeIbHOCTh MUKPOOPTraHU3MOB?

38.  Ilpm xakux 3HaYEHHUSIX AKTUBHOCTH BOJbI MUKPOOPIraHU3MbI HE Pa3BUBAIOTCA?
39.  Ha kakue rpynmnsl pa3aenstoT MUKPOOPraHU3MBbI 110 OTHOLIEHHIO K TeMIepary-

pe?
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40.  OcoOeHHOCTH NCUXPOGUIBHBIX H TEPMODUIBHBIX MUKPOOPIraHU3MOB.

41.  JlaiiTe XapakTepHCTHKY HEHTPODHIIBHBIM, alHA0(DHIBHBIM H alKaNO(QHILHBIM

MHKpPOOpraHU3Mam.

42.  Pounb kuCIOpOJA JUIS )KU3HEAESTEILHOCTH Pa3InyHBIX MUKPOOpPranu3moB. Jlis

KaKUX-OaKrTepui-KHEI0po TOKCHUeH - S T | N——

43.  Yro Takoe antnOMoTHKkH? VX BIMsIHUE HA pa3IMUHbIE dm:monornqecxne

rpymnibl MUKPOOPTraHU3MOB.

44. B 4eMm 3akitoyaetcs AeCTBHE YIbTPa(pUOIETOBOIO U APYIHX BHIOB H3JIyye-

HUsl HA MUKPOOPraHHU3Mbl?

45.  Ha3zoBuTe u oxapakTepusyiTe OCHOBHbIE (JOPMbI B3aUMOOTHOIIIEHHIH MHKPO-

OpraHu3MOB.

Bonpocel k kKo/s10kBHYMY 110 Teme «[IpeBpalenne MEKpPOOPraHu3MaMH COeIH-
HEeHHUH yriiepoaa»

1. B yeM cXoACTBO M pa3iMuue NpoueccoB OpoKeHus U AbIXxaHus?

2 JlaliTe XapakTepUCTHKY TIJIHMKOJIM3a: XHMH3M, OCOOEHHOCTH IpolLecca U ero
3Ha4YeHHe.

3. Oxapakrepu3yiite npoueccsl apixanus. Kakoso 3navenue nukia Kpedea?

4. Kak npoucxoaut obpazosanne AT® B DTIL?

3. JlaiiTe XapaKTepUCTHKY CIIMPTOBOro OpokeHHs: BO30YIMTETH, XUMHU3M IpO-
1[ecca M ero 3HaueHue.

6. Moiounokucioe 6poxenne. XUMH3M mpouecca U ero 3HaueHue. XapakTepH-
CTUKA MOJIOYHOKHUCJIBIX OaKTepHid.

7. [IponinonoBokuciioe OpoxkeHHe: XUMU3M, BO30YAUTENH M 3HAYEHUE B MPUPOJIE
M JKU3HHU YesloBeKa.

8.  bpoxenus, Boi3biBaeMble OaxktepusMu poga Clostridium. OcobGennocTu npo-
11€CCOB, XapaKTePUCTHKA BO30yAUTENIeH U 3HAaUEHHE B IPUPO/IE U HKHU3HHU YeJIOBeKa.

9 Oxwucrnenune yriieBoiopojioB, 3Ha4eHHE U XapaKTePUCTHKAa MHUKPOOPTraHU3MOB,

OCYILECTBIISIOLUX 3TOT MPOLECC.
10.  OkucieHHe 3THUIOBOrO CHUPTA JI0 YKCYCHOH KHCJIOTBI MHKPOOPraHM3MaMH,
3Ha4YeHHe rnpoiecca.

I1.  AspobHoe u aHaspoOHOE pa3ioKeHne LEeJUI0I03bl, TeMULEIUTION03bI, JIMT HUHA
MHKPOOPraHU3MaMH, 3Ha4eHHe MPOLIeCCOB B MPUPO/IE.

12.  PasnoxkeHue NMeKTHHOBBIX BEIIECTB MHKPOOpPraHW3MaMH, 3Ha4YeHHe Tpolecca
NpU TEXHUYECKOH 00paboTKe BOJIOKHUCTBIX PACTEHHIA.

13.  JlaiiTe onpenesneHune MOHATHAM «MeTab0IM3MY, «KaTabOIN3MY, «aHADOIH3MY.
14.  Oxapakrtepu3syiiTe BO3MOXHbIe NMyTH 00pa30BaHUsI MHUPOBHHOIPAIHON KHCIIO-
THI.

15, Yro Takoe cybcrpaTtHoe u okucauTelbHOE pochopunuposanue?

16. IlpuBenute cpaBHHTEIbHYIO XapaKTEPUCTHKY OPOKEHHIO H a3pOOHOMY JbIXa-
HUIO.

17.  KaxoB 6Honoruyeckuit cMbIC IIHKIJIA TPUKAPOOHOBBIX KHCIIOT?

18.  3naueHue EKTPOHTPAHCIOPTHOM LIENH B SHEPTeTHKE KIIETKH.

19.  Yro takoe aHa’pobHoe 1bixaHue?

20. Yro sBiseTCs KOHEYHBIM aKIENTOPOM 3JeKTPOHOB IPH aHAIPOOHOM JibIXa-
HUH?

21. KaxoBbl mMyTH MOJyueHHs MHPyBaTa B H3y4eHHBIX Mpoleccax OpoxeHus?



22. HazoBuTe BO30yauTENEH CIIMPTOBOIO OPOKEHHS.
23.  Yro rakoe 3¢pdexr [Tactepa?
24. Kakue pacel apokkeit cymectByor? Ux ucnonb3obanue.
25. 3HaveHHe CIUPTOBOro OpOKEHUs B MHUUIEBOH MMPOMBIIIIEHHOCTH U CEJIbCKOM
XOBNACTRS. .. ... .. . P
26. OxapakTepu3yiTe THIIbI MOJIOYHOKHCIIOTO OpOKEHHS.
27. Mopdonoruueckre u (GU3MOIOrHYECKHE OCOOEHHOCTH MOJIOYHOKHUCIBIX OaK-
TEepHil.
28. KakoBbl 0cOOEHHOCTH BO30yauTeNeH IIPONMMOHOBOKUCIIOT0 OpoxeHus?
29. 3HayeHHe  MOJOYHOKHCIOTO M TPOINHOHOBOKUCIOr0 OpOXKEeHHH B HAPOJIHOM
XO035HICTBE.
30. Mopdonornyueckne u (usnonornveckue ocodenHoctu Oakrepuii pona Clos-
tridium.
31. Ha3oBuTe THIMYHOIO MPEACTABUTENS MACIIHOKHCION0 OPOKEHHS.
32.  3HayeHWe MACISHOKUCIOro OpojkeHHsl B KOPMOINPOU3BO/ICTBE.
33.  OcobenHoctu BO30yauTeseH aleToHo0yTHI0BOro OpPOKEHHS.
34. 3HavyeHHe KOHEYHBIX MPOAYKTOB alleTOHOOYTHIOBOrO OpOKEHHS B MPOMBILI-
JIEHHOCTH.
35. Bo30yaurtenu cOpakuBaHUs MEKTHHOBBIX BEILIECTB.
36. KakoB coctaB (hepMEHTHOro KoMmruiekca Bo30yauTesneil OpoxeHHs MEeKTHHO-
BBIX BelECTB?
37. Kakue cnocoObl cyuecTByIOT i 00paboTKH J1yOOBOJOKHHCTBIX PACTEHUI H
M3BJICYEHUS U3 HUX BOJIOKHA?
38. Pa3znuumus Bo3OynuTesieil BOASIHOH M POCSHOH MOYKHM JIyOOBOJIOKHHUCTBIX pac-
TEHHU.
39. 3HauyeHue pas3sioKeHUs MEeKTHHOBBIX BELECTB B HAPOJHOM X035 CTBE.
40. 3nHaveHue pa3loKEeHHUs KJIETYATKH B MPUPOJIE.
41. [Ilpueaute cxemy rujaponusa uemwnoso3sl. Kakue ¢epmMeHTbl y4acTBYIOT B
3TOM npouecce?
42. HazoBute Bo30yauTeNei OKHCICHUS KIETYATKH.
43. KakoBa poJib OKUCJIEHUs KJIETYATKH JUUISl JUArHOCTUKHU TUI0A0POAUS MOYB?
44. PacnpoctpaneHue Bo30yauTtenei OpoxkeHUus KIeTYaTKH.
45. HazoBuTe KOHEYHbIE MPOAYKTHI POLECCOB PA3JI0KEHUS LEIIIONI03bI.
46. 3HaueHue u 0COOEHHOCTH COpaKMBaHUS KJIETYATKU B pyOlle KBAUYHBIX KHBOT-
HBIX.
47. TloyeMy OKHCIIEHHE ITHJIOBOTO CIIHPTA 10 YKCYCHOH KHMCJIOTbI HA3bIBAIOT He-
MOJIHBIM OKHCJIEHHEM?
48. Oco0eHHOCTH YKCYCHOKHCIBIX OaKTepHii.
49.  Kakoit pepmeHT nprHUMaeT y4acTHe B Npoliecce OKHCIeHUs Kupa’?
Bonpocekl K KOIJIOKBHYMY 110 Teme:
«IIpeBpamenne MHKPOOPraHH3MaMH a30TCOAEPKALLUHX COCAHHEHHH»

1. HazoBuTe OCHOBHBIE CTA/IMH KPYTOBOPOTA a30Ta B IPUPOJIE.

2. [ToyeMy npeBpalleHHsi MUKPOOPraHU3MaMH COEJAMHEHHH a30Ta UMEIT 00JIb-
110€ 3Ha4YeHHe B IIPUPOJIE U CEIbCKOM X03siicTBe?

3 Kakas u3 craauii MMeeT KJIIo4eBoe 3HaYeHHe Ul COXpaHEHHs XKU3HH Ha 3eM-

ne, obecrevynBasi HENPEPbLIBHOCTD Liernel MUTaHHs?
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4. HaszosuTe Bo30yuTeNeit 1 KOHeUHbIE NPOAYKThI aMMOHH(BHUKALMH B a3POOHBIX
M aHa’pOOHBIX YCIOBHUSAX.

OcoOeHHOCTH aMMOHHU(HKALIUH MOYEBUHBI.

B uéwm 3akmouaercs npouecc Hutpudukannu? M3 kakux ¢as o coctout?

€ KaKoH HENbIO HPUMEHSIOT HHFHOUTOPBl HUTPU(UKALMHUT

Uem otnimyaercs rereporpodras HuTpupuKanus?

Kakoii npouecc npuBOAMT K 00pa30BaHHIO HEJOCTYITHBIX /Ul PacTeHHH (opm
azora?

10. Kakoe 3nHadyenne umeer coortHoimenue C:N s mpouecca MMMOOMIM3ALMH
aszora?

11. Tlouemy neHHUTpHHKALKIO HA3BIBAIOT aHA3POOHBIM HUTPATHBIM JbIXaHHEM?
12.  OcobennocTn Bo30yauTenei 1eHUTPHPHKALINH.

13.  KakoBbl pa3mepsl 1oTepb a30Ta B pe3yibTare AeHUTpUGUKauu?

14. Kakue arporexHuveckue MpHeMbl CJIeAyeT NMPUMEHSTh Ul MPeA0TBpalleHHUs
JeHUTpU(DUKAILIUU B [TOYBE M HaBo3e?

15.  Bkuan Ouonoruueckoil ¢ukcauuu MOJEKYJISpPHOro asora B OajaHc a3oTa B
MoYBe.

16. Tloyemy Bo3OyauTeseit azoTuKcallMi HA3BIBAIOT TAKXKe U AHa30TpodhamMu?

17. Ha kakue rpynnsl noapasaenstor Bo30yaurtesnei azordpuxcauuu?

18.  Xapaktepuctuka pepMEHTHOI CHCTEMBI Mpolecca a30TPHKCALHH.

19.  KakoBbl 3aTpaThl 3HEpruu Mpu OCYIIECTBIEHUH a30THUKcanu?

20.  OcoOeHHOCTH M pacnpocTpaHeHHe CBOOOAHOKHUBYIIUX a30THUKCATOPOB.

21. Cpasuute Bkiaza B OanaHC a30Ta B MOYBe aHA’POOHBIMM M a’pOOHBIMH a30T-
dukcaropamu.

22,  OnummMTte XapakTepHble BH/bl CBOOOJHOKUBYIIMX AHA30TPODOB UIsi pa3iny-
HBIX THIIOB MOYB.

23.  OcoOeHHocTH ¢pukcanuu aTMochepHOro a3ora HHaHOOAKTEPUIMH.

24. HazoBuTe OCHOBHBIE OTIMYMS aCCOLMATUBHON a30T¢UKCALIMH.

25. Bkusaj accouMaTHBHBIX a30TGHUKCATOPOB B a30THBIH OanaHc MouB.

26.  Otnnuns cuMOMOTHYECKOH a30T(PUKCAIMH OT APYTHX BHJOB 3TOT0 Npolecca.
27.  Mopddonoruyeckue u GU3MOIOrHUECKHE CBOMCTBA KIIyOeHbKOBBIX OaKTepHii.
28.  OnuummTe npoiecc B3aUMOJCHCTBUS KIyOeHbKOBBIX OaKTepuil ¢ pacTeHHEM-
XO35IHHOM.

29. B xakoii ¢popme kiybeHbKOBbIE OaKkTepuu GUKCHPYIOT a30T?

30. Poab nerremornobuna anis pukcanuu azora 0aKkTeporIaMu.

31. [Ilepeuucnute U yTOYHHTE CBOHCTBA KJIyOEHBKOBBIX OaKTepuil JJisi yCIHEIHOro
(opmupoBaHus a30THUKCUPYIOLIEr0 CHMOHO03a.

32. 3uauenue 6060BO-pu300HANTBHOrO CHMOMO3a I a30THOro OanaHca rnoys.

33. Oxapakrepu3syiiTe MHKpOOpPraHu3Mbl, pasjaraioiiue OesIKOoBble BellecTBa B
a’pOOHBIX U @aHAIPOOHBIX YCIOBUSAX.

34. KakoBbl onTHMaJbHbIE YCIOBHS pa3jioKeHHss MOYEBHHBI MUKPOOpPraHHu3MaMu?
35. HasoBurte ¢gamunuio yuy€HOro, OTKpBIBIIEro 3HEpreTHYecKHi mnpouecc, Ha-
3BaHHbIH XEMOCHHTE30M.

36. B uém 3akmouaercs npouecc HuTpupukanun? M3 xakux aByx (a3 oH cocTo-
uT?
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37. KakoBbl OTIHYMUTENIbHBIE OCOOEHHOCTH ACCUMHIISILIMOHHOIO M JIMCCUMHUIISLIH-

OHHOTO IPOLECCOB BOCCTAHOBIICHHS HUTPATOB?

38. PasMmepsl norepb MOJEKYJISPHOroO a30Ta U3 IOYB B pe3ylibTare Mpolecca HUT-
pHbUKALIH.

-39. -Haseswre-Hanbostee -paciipocTpaHéHHbie- CBOOOAHOKUBYHIHE a30THUKCHPYIO-
e OaKTepuH.

40. Yem oTauyaloTCsi CBOOOAHOXKHUBYILHME a30THUKCHpYIOLIHe OaKTepHH OT acco-
LIHATHUBHBIX a30T(HHUKCATOPOB?

41. CumOuortnueckue a30T(UKCATOPB U UX POJIb B HAKOIJICHUH a30Ta B MOYBE.

42. Kak HasbiBaeTcs npenapar, OCHOBAaHHBIH Ha UCMOJIb30BAaHUM CUMOHOTHYECKHX
KJIyO€HbKOBBIX OakTepuii?

43. JlaiiTe o0Ou1yt0 XapakKTepUCTUKY KPYrOBOpOTa a30Ta U poJib MUKPOOPraHMOB B
3TOM IpoLecce.

44. KakoBo 3HaueHHe (PUKCALUU MOJIEKY/ISIPHOIO a30Ta JUIsl pacTeHHii?

45. Ha xakue 3Tanbl MOXKHO MOJApa3/e/IUTh MPOLECC MUHEpAIH3alMH a30Ta MHUK-
poopraHu3mMamu?

46. B yem ocobeHHOCTH aMMOHHDUUHMPYIOLIMX OaKTepHii?

47.  OOwsacuute omimyue | $aszsl HUTpHGHUKALUK OT 2 pazpl. OcobeHHOCTH reTepo-
TpodHoi HuTpHHUKauuu. [laiiTe XapakTepUCTHKY HUTPUPHIHPYIOLINX OaKTepHii.
48. B 4em cymHocTh npouecca aeHuTpupukannu? Kakne MUKpOOpPraHu3Mbl oCy-
LIECTBJISIFOT ATOT MPOLIECC U MPU KAKUX YCITOBHSAX?

49. IlpuBenurte mpuMepbl MPOLECCOB, MPH KOTOPBIX a30T MEPEXOJHT B COEIHHE-
HUsl, HEJIOCTYITHBIE /ISl pacTeHH.

50. KaxoBo 3HaueHHe CBOOOJHONKHBYLIMX U CHMOMOTHUYECKUX a30T(HUKCHPYIOLIUX
MHUKpoopranu3MoB? [lpuBeaure npumepbl CBOOOAHOXKHBYIIMX MHKPOOPraHM3MOB,
YCBaUBAIOIIMX A30T.

51. B uem ocobeHHOCTH accoLMaTHBHON a30T(HUKCAINN U KAKHE MUKPOOPraHU3Mbl
ee OCYLIeCTBIAI0T?

52.  Kakue pacTeHus BCTynaiOT B CHMOMOTHYECKHE OTHOLIEHUS C a30T(QUKCUPYIO-
IKUMHU GakTepusiMu?

53. Kaxumu cBoiicTBamMu 00s1aaroT KiryO0eHbKOBbIE OakTepru?

54. B uem ocobennoctu 6noxumuu azorpukcauun? Ha kakue craguun MOKHO pas-
JEJIMTh MPOLECC BOCCTAHOBJICHHSI MOJIEKYJISPHOrO a30Ta J10 aMMHaKa’?

55.  Kakue rpynnel MHKpPOOPraHM3MOB CYILLECTBYIOT 3a CUYET HHEPrHH, BBIIEISIO-
1€l Csl TPH OKMCIIEHHH HEOPraHUYeCKUX COeIMHEeHUH cepbl?

56. HasoBuTe ocHOBHBIE HanpaBieHUsi TpaHCHOPMAIIMK COeJMHEHH Ccepbl B MOY-
BE.

57. B kakux ¢popmax ¢ocdop MoKET HAXOAUTHCS B 10YBE?

58. B kaxkux AOCTYNHBIX [UIsl pacTeHuit popmax NMpUCcyTcTByeT B nouse (hochop?
59.  Kaxue Buabl GakTepuii y4yacTBYIOT B TpaHC(OpMaLMK COEJMHEHUH JKelleza B
noyse? OxapaktepusyiTe 3TH OaKTepHH.

60. B uem ocoGeHHOCTH MUKPOOHOIOrHYECKUX MPEBPALIEHHH COeqMHEHUH Kanus?
61. Kakue npouecchl pacnaja MUHEpPaloB, COAEPKALIMX KM, HIYT C y4acTHEM
MHKPOOPraHu3MoB?

62. IlpuBeauTe npuMepbl XMMHUYECKHX peaKIHil, OCYILIEeCTBISEMbIX MHKPOOpra-
HU3MaMHU paccMaTpUBAEMbIX IpyTIIl.
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63. XapakTepucTHKa W OCOOEHHOCTH MHUKPOOPraHM3MOB, Y4acTBYIOLHUX B IIpe-
BpalleHusx cepsl, pochopa u Kaus.

64. KakoBo 3HaYeHHE MPOLECCOB MpeBpalieHus coeanHennii pocdopa, cepsi, xe-
7e3a U Kallis B IPUPOJIE U KU3HHU YeJIOBeKa.

T "TecToBbIC 321aHUHA
TecToBble 3a1aHusI N0 Teme «YCTPOHCTBO MHKPOCKONA H TEXHHKAa MHKPO-
CKONMHPOBAaHHUSA DAKTEPHAJBHBIX NPENnapaToB»
Hanuwume nomep npasunvrnozo omeema:
K Mmexannyeckoii 4aCTH MHKPOCKONA OTHOCHTCS
OKYJIsIp
KOHJIEHCOP
MaKpOBHUHT
PEBOJILBEPHOE YCTPOMCTBO ¢ 0ObEKTHBAMU
2. [To AiHHE BOJIHBI H THILY HCHOJIB3YEMOT0 H3JIYYEHHSI COBPEMEHHbIE
MHKPOCKOIbI 1e/JISATCH HA:
1. CBETOBbIC H JJICKTPOHHBIE
CBETOBBIE M TEMHOIIOJIbHBIE
(a30BOKOHTpPACTHBIE U TEMHOMOJIbHBIE
3JIEKTPOHHbIE H MEXaHHYECKHE
PDa30BO-KOHTPACTHAS MHKPOCKOINHSI OCHOBAHA HA:
YMEHbIIIEHHH HHTEHCHBHOCTH OCBEILEHHU Mnpernapara 3a ¢4l T onmycka-
HUsl KOHJEHCOpa U Cy)KeHUs Auadparmel

B I L I )

ol A R

2. peBpallleHuH ONTHYECKUMHU CpecTBaMH (a30BbIX KoJeOaHUuH B aMIIH-
TYJHbIE

3. OTCEUYEHHH MPOXOASAIIEro CBeTa ¥ BU3yaln3aluu 0ObeKTOB B paccesi-
HBIX Jlydax

4. MOJIAPU3ALMH ABYX JIy4ei BO B3aMMHO MEPINEeHIUKYISPHBIX MIOCKOCTIX

4. TemHONO/IbLHASE MHKPOCKOTHS OCHOBAHA HA:

1. CIOCOOHOCTH HEKOTOPLIX BEUIECTB U3JIYYaTh CBET IPH BO3JICUCTBUH KO-
POTKOBOJIHOBOI'O H3JIYUCHHAA

2% YMEHbBILIEHHH HHTEHCHMBHOCTH OCBEIlIeHUs Npenaparta 3a cul /T onycka-
HHsI KOHJIEHCOpa U Cy)KeHUs [ruadparMsl

3. NpeBpalleH!H ONTHYECKUMH CpeJCTBaMH (Pa30BbIX KoJIeOaHUH B aMILIH-
TYZIHbIE

4. OTCEYEHUH MPOXOASAIIEro CBETAa U BU3yalln3allii 00BEKTOB B pacCesiH-
HBIX JTyuax

5 JlromunecueHTHAS MHKPOCKONHS OCHOBAHA HA:

; CIIOCOOHOCTH HEKOTOPBIX BEILECTB U3JIy4aTh CBET IPU BO3AEHCTBHH KO-
POTKOBOJIHOBOTO U3JTy4YEHHUS

2. NpeBpalleHu ONTHYECKUMHU cpeacTBaMu (pa30BbIX KonebaHuii B

3. aMIJIMTYIHBIE

4. OTCEYEHHMHU TMPOXOJAIIEro CBETa U BU3yaln3alui 00BEKTOB B paccesH-
HBIX

=3 Jlydyax

6. MOJISAPU3ALMH IBYX JIy4eil BO B3aUMHO MEPIEHAUKYJIAPHBIX IJIOCKOCTAX
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6. IIpu ucno/ib30BAaHHH HMMEPCHOHHOH CHCTEMbI MHKPOCKONA pa3spe-
WAKMmAas CnocoOHOCTh:

1. MOBBIIIIAETCS

2. [MOHMUIKAeTC s,

3. HE U3MECHACTESN; — e -

% JIJisi npUroToBJIEHHS NPENapaToB )KHBbLIX OAKTEPHH HCIIOJIb3YeTCH:

1. MeTOo/1 (GPUKCHPOBAHHBIX OKpaLICHHBIX MPernaparos;

2 METO/1 pa3ZaBleHHON KaIlju;

8. Eannuua uiamepenus paiMepoB 0aKTEepPHAIbLHOM KJ/IETKH:

1. MUJUTUMETD;

2. HaHOMETP;

3. MUKPOMETP;

9. Mekay HMMEPCHOHHBIM O00BEKTHBOM MHPOCKONA H INpenaparom
HAXOAMTCS:

1. BOJ1a;

2. KeJIpOBO€ MacJo;

3. BO3/1yX;

10. MakcumanbHasi pa3pemiauias cnocooHOCTh CBETOBOI0 MHKPOCKO-

na cocraBJisieT:

17
2

3.
11.

0,4 MKM;

0,2 MKM:

0,5 MkM;

Yr1o0b1 OnpeaeuTh 0011€e YBeJIHYEHHE MHKPOCKIA, HEOOX0AHMO:

pa3/leJInTh yBEJIMUEHUE OKYJIsipa Ha yBeJIHYeHHe 00beKTHBA:
CJIOKHUTH YBEJIMYEHHE OKYJIsipa Ha yBeJuUueHue 00beKTHBA;

12.

YMHOXHUTh yBEJIMUYEHHUE OKYyJsipa Ha yBenudenue oodwvexktuBa;JIYUIIEE

M30bpaxkenne npenapara o6ecne4yHBaeT CoYeTaAHHE «OOBEKTHB-OKYJISIP»:

1.

2,

3.

13.
HIMHOM

L.

LI 1O et LI D

40x24

90x8;

100x16;

O0beKkTHBBI paccyHTaHbl Ha PadoTy ¢ MOKPOBHBLIM CTEKJOM TOJI-
0,12 + 0,5 mm;

0,17+ 0,1 mm;

0,25 + 0,1 mm;

PaGouee yBesinuenue okyJisipa:
20 x

S x

60 x

Yemanosume coomeememeue:

15. Muxkpockon: YacTu MUKpockona:
1. MEXaHHuvecKas 4acTh a) IITATHB
2 OTNTHYECKast 4acTh b) 00BEKTHB

c) KOHJIEHCOp
d)  mpeaMeTHBbIH CTOIMK
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16. OO0BEeKTHBbLI:
UMMEpPCHOHHBIE:

i RO

17. OO0OBbeKTHBBI:
MMMEPCHOHHbIE
2 CyXHe:

(S

18. Bewmecrso:

1. BO3IYX:

2, KeJ[pOBOE MacJo:

19. Marepnajsl TS
MHKPOCKONTHPOBAHHS:

. MMMEpPCHOHHAS  KHJI-
KOCTb:

2] KpacuTelNb:

20. OxpawmnBaHue mpe-
napara Kpacureib

l. bykcuH:

2. METHJICHOBbINA CUHU:

21. Kpacuresu no Xummu-
YeCKOH CTPYKTYpe

L OCHOBHbIE:

4.2 KUCIIbIE:

22. Metoabl OKPACKH:
I MPOCThIE:

e) OKYJISIp

f) TyOyC

YBeanueHus:

a) x 8
) 220

c) x 40

d) x 90

e) x 100

MapkHpoBKa:

a) HI

b) Ol

c) MU

d)  Her crneuuanbHOH MapKHpPOB-

e) yepHoe OIOosCBLIBAIOIIICE
KOJIBIIO

[Tokaszareab npejomMJ/ieHHsI NMOKa-
3aTellb:

a) 1,48

b) 1,0

c) 1,33

d) 1,515

BewmecrBa:

a) bykcun

b) BOJIa

c) KeJpOoBOE Macio

d) METHJIEHOBbII CUHHUM

Bpems:

a) 1 MuH

b) 2,5 MuUH

c) 30 cex

d) l 4

Ha3zBanue KpacHTe Id:

a) HeHTpasibHbIN KpaCHBIH
b) KUCIbIH GyKCUH

c) 3PUTPO3UH

d) bayopecuuH

e) GykcuH

f) METUJICHOBBIH CHHHI
Kpacurean:

a) ¢GyxcuH



nuddepeHMpOBaHHbIE: b) METHJIEHOBbIH CUHHUH
c)  ¢ykcuntrenuuad (Quosero-

BbIH
d) reHuuas (GhuosieToBbIH

Vemanoeume npasunsiyio nocieoo8amenbHoCHb:

23. TexHHKA NPHIOTOBJIEHHS NPeNapaTa «B pPa3sAaBJeHHON Kanjie»:

1. HAHECTH Ha MPeIMETHOE CTEKJIO Kalllko BOJIbI;

2. MOKPBITH Mpenapar NOKPOBHBIM CTEKJIOM;

3. BOJIM3M ropesiki BHECTH OaKTepHOJOrHYeCKON UIJI0N KIETKH

4. MHMKPOOpPraHM3Ma B KaIlJllo BOJIbI;

24. Texuuka NpUroToB/IeHHs Npenapara, PHKCHPOBAHHOIO OKpallleH-
HOrO:

I 3apuKkcHpoBaTh NMpenapar B MJIaMEHH FOpesKH

Z. HAHECTH Ha MpeJIMETHOEe CTEKJIO KaIlJIio BOJbI

3. 00e3)KUPUTH MPeIMETHOE CTEKJIO CMEChIO CIUPTA € 3PHPOM

4. BOJIM3M TOpEJIKH BHECTH B KAl BOAbl OAKTEPHOJOrHYECKOH HIJIOH
KJIeTKH MMUKpPOOpraHu3Ma

5. OKpacHuTh Ipernapar KpacuTesieM

25. TexHuka MHKPOCKONHPOBAHHS (HKCHPOBAHHOIO OKPAIIEHHOT 0
npenapara:

1. OMYCTUTH B KEJPOBOE MACIO UMMEPCHOHHBIH 00BEKTHB

2. MOJHATH KOHIEHCOP

3. C TOMOIIBIO MHKPOCKOTIa HAHTH H300pakeHne 00beKTa

4. C MOMOLILI0 MHKPOCKOIIA YeTKO ChOKyCHpOBaTh 00BEKT

Ha

TectoBbie 3axanus no Teme «MopgoJiorust H yabTpacTpyKTypa MHKPOOP-

raHUu3IMoOB»

Hanuwume HOMeED npasuibHoco omeemd.

1
1
2
3
4
2
1
2
3.
4,
3
1
2
3
4
4
0
1
2

B ocHoBe TOKCOHOMHH DaKTepHIi JIEKHT H3yYeHHe

uX Mophonoruu 1 OGHOXUMHYECKHX CBOHCTB

HaJIM4Msi TOKCHHOB

CcrocoOHOCTH 00pa30BBIBATH CIIOPHI

MX MAaTONeHHBIX U BUPYJIEHTHBIX CBOHCTB

CrpenTobaun/uibl B Ma3Kax pacnoiaraiorest

rpO3AbEBUIHBIMH CKOTUICHHSMHU

HENPaBUJIbHBIMU CKOTIJICHUSIMH

LleroYKaMu

OJIMHOYHO

PujoreHeTHYeCKasi TAKCOHOMHSA OAKTEPHI CTPOHTCH HA OCHOBE:
IBOJIIOLIMOHHOTO POJICTBA M T€HETUYECKHUX NMPU3HAKOB
MOp(OJIOrHYECKUX CBOWCTB

(pH3H0JIOrHYECKUX CBOHCTB

CEPOJIOTHYECKHX CBONCTB

IMnupHyeckas kiaaccupurkauus 6axkrepuii (no bepaku) erpourcs

CHOBe:

9BOJIIOLIMOHHOTO POJICTBA U F€HETHYECKHX MPU3HAKOB
TOJILKO MOP(}OJIOrHUeCKUX CBONHCTB
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3.

4.

S.
HIeHbI:

T
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TOJBLKO (PU3HOJIOrMYECKUX CBOMCTB
COBOKYIMHOCTH (DEHOTUITHYECKUX NPH3HAKOB
IIpokapuHoTHYEeCKHE KIETKH, B OTJIHYHE OT YYKapHOTHYECKHX, JIH-

aapa
LU TOIJIa3Mbl
LUTOMJIA3MAaTHYECKOH MeMOpaHbl

pubocom

ByjsaBoBuanyio gopmy umerot

¢y3zobaxTepun

KopuHebaKkTepuu

JIUTIIOKOKKH

XJIAMUHH

K npokapuoram oTHoOCsTCSH

BHPYCBI

npocrenume

OaxkTepuu

rpuoBI

CraduiokoKKH pacno/iaralrcs

OJIMHOYHOE, OecropsI04HO

LENOYKOH

B BHJIe MMaKeToB 1o §8-16

B BHJI€ «BUHOTPAIHOI rpo3an»

PoGepr Kox oTkpbli

OTKPBLI IPUPOAY OpOKEeHHs

MOJIyYHJ1 BaKIIUHY NPOTUB OelleHcTBa

OTKpbLJI BO30yauTens tydepkyiesa

IOJIy4HJ1 BAaKIIMHY NMPOTHB CHOMPCKOIA S3BbI

.. MeuyHHKOB OTKPBILI

OTKPBLI IPUPOLY OpoKeHUs

OTKpbLI BO30yiuTens TyOepKyiesa

co3aan (GparouuTapHyro TEOPUI0O HMMYHUTETA

BBeJ B JIaDOPAaTOPHYIO NMPAKTHKY MUTATE/IbHbIE Cpeibl
HaunbGoJibiee KoJIH4eCTBO BO/AbI B 0aAKTEPUSIX HAXOIHTCS B:
HOHHOM (hpakiuu

KpUCTa/UIH4ecKoit opme

cBOOOTHOM BHJIE

CBSA3M C KOJJIOMIaMH

Y rpamorpuuatebHbIX 6aKTepHii 0os1ee BbIPaKeH
JIMTIONOJIMCAXapUAHbIA KOMIIOHEHT KJIE€TOYHOH CTEHKH
JIMITONIPOTEUHOBBIN KOMITOHEHT KJIETOYHOH CTEHKH
MYPEUHOBBIM KOMIIOHEHT KJIE€TOYHOMH CTEHKH
pochomunuaHbIi KOMITIOHEHT KJIETOYHOH CTEHKH
Oo6s13aTe/IbHON CTPYKTYPOii DAKTEPHANBLHOMH KJIETKH SABJISETCS
bumMOpun

criopa

(%]
(B



s

HYKJICOH 1

4. 3epHa BOJIIOTHHA

14. CnocobcTBYeT COpoodpa3’oBaAHHIO

1. HEJIOCTATOK NMUTATE/IbHbIX BEIIECTB

2. HakxoIlJieH#e TIPOAYKTOB OOMEHa -

3. U3MEHEHHUE pH

4. BCE MepeYHCIIeHHoe

15.  d¢opmbl DakTepuii 00pa3yrOTCs MO BIAHSIHHEM

1. aHTUOUOTUKOB

2. KHCIIOT

3. HarpeBaHu4d

4. OXJIAXKICHHUA

16.  OOpasyowmasicsi npH cnopoodpa3oBaHHH AHINHKAJTHHOBAS KHCJI0TA
o0Hapy:KHBaeTCs

1. B KOpTEKCe Crop

2. npoTtornJjacre Crop

3. crioporuiasme

4. IK30CIIOpUYyME

17.  OcHoBHOI pyHKUHelH Kancy bl DaKTepHii sIBJIsIeTCH:

1. 3alIMTa OT arouuTO3a U AaHTUTENI000Pa30BaAHUS

2. y4acTve B J€JIEeHHH

3 3alMTa OT XUHMHYECKUX BO31EHCTBU I

4. 3alMTa OT KoJleDaHUi TeMIepaTyphbl

18.  OcHoBHast QyHKIHS UHTONIAZMATHYECKOH MeMOpaHbI

L. oOpa3zoBaHue MeTabOJUTOB

2. oOpa3oBaHHe TOKCHHOB

3. y4acTHe B JIbIXaHUH

4. y4acTHe B MUTaHUHU

19. Jis okpacku no meroay I'pama mcnoab3yior

1. BE€3YBHH

2, 5% pacTBOp CepHOI KUCIIOTBI

3. reHiuaH- GuoIeToBbIi

4. kap0bosoBblii GyKcHH

20. BemecTBo kancyibl 6aKkTepHii NpeacTaBieHo:

L FJIMKONENTHI0M

2. MYKOITPOTEHHOM

3. MYpPaMUJIIUTIEIITHIOM

4. MYKOIIOJIHCaxapu oM

21.  I'mkaHoBbBIE LeNH KJIETOYHOMH CTEHKH DAKTEePHI NMpeaCTABIEHbI

1. MnenTuaaMu J-aJJaHHHOM M J- [JIyTaMHHOBOH KHCIIOTOH

2. N-alleTHJINIIOKO3aMHHOM U N-alleTHIIMYPaMOBOH KHUCJIOTOM

3. JUITHKAJIMHOBONH KHCIIOTOM

4. rJIIMKOT€HOM

22. IloaBuKHOCTBL DakTepHii obecneunBaercsi

1. BpallleHHEM KI'YTHKOB

2. JIBUKEHUEM PECHUYEK



3. NBUKEHHEM GUMOpHii

4. COKpaIlleHHEM KJIETOYHON CTECHKH
23. bakrepuu oTHOCATCH K
38 IyKapuoTaMm

Q- ffpe'f(&pﬂom = = e =N
24.  Mukpockonuyeckne rpuobi:
1. 3YKapHOThI
: POKapuOThl
25. Y npokapHor:
odopmIIeHHOE PO

1

2. HYKJIEOH

3. HI0CMOPbI 00pa3ylOT OAKTEPHH:

4 HUTYaATBIC

5. MaJjO4YKOBUAHBIE

26. bakrepun nepeaBHraloTcsi ¢ NIOMOUBIO:
1. HyKJ1eouaa

2. KTYTHUKOB

3. GbumMOpwuii

27.  DuHaocnopsbl 6aKkTepHi MOrHdaT NpH:
L. nacTepusalumu,

2. ABTOKJIAaBUPOBAHMH;

3. HarpeBanuu j10 50°C

Honoanume:

28.  MukpoopraHu3mbl, He UMEIOLIHE HCTHHHOTO 0(QOPMIIEHHOrO A/pa, Ha-
3bIBAIOT-
csi

29.  lllapoBuaHble KJIETKH, COEJIMHEHHbIE B 1IEMOYKY, HA3bIBAIOT-
csl

30.  IllapoBuaHble OakTepuu B BHMJE BHHOTPAIHOW T'pPO3/IM HA3bIBAOT-
csi

31.  baktepuu, MOKpBITbIE KTYTHKaMH [0 BCeil MOBEPXHOCTH KJIETKH, Ha3bl-
BAIOTCS

Yemanoseume coomeemcemeue

32. Tun kneTku: Knerounbie cTpyKTYphbI:
L 9YKapHMOTHYECKHUH: a) siiepHasi meMOpana;
2. MPOKAPUOTHYECKHUM: b) MHTOXOHJIPHH,
c) KJIETOYHAsl CTEHKa
d) XPOMOCOMBI;
e) annapart ['onbmKu:
f) ME30COMBI
33.  Crpykrypsl: DyHKUHH:
: 8 KJIETOYHas CTEHKa, a) ocMOTHYEeCKHH Oapbep;
2 U TOIIa3MaTHYeCcKas b) 3arac MUTaTejabHbIX Be-
mMemMOpaHa 111eCTB;
3. KarcyJia c) n30upaTesnbHas NpoHUIIae-
MOCTb;
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34.  Crpykrypa:
1. ANPO:
2. HYKJICOUJL:

35.  Crpykrypsl 6aKkTepHii:
l. KJIETOYHas CTEHKa:

2. LMTOIJ1IazMaTuyecKas
MemOpaHa:
3 Karicyna:

36. Kokku:
1 JIUTIJIOKOKKH:
2. MOHOKOKKH:
3 capluHa:

37.  @opma KIIeTKH
1 HIapoBHJIHASA:

2. najJjo4YKOBHIHASA:
3 H3BHUTAA:

38. Kokkmu:

L MOHOKOKK:

2. CTPENTOKOKK:
3. TETPAKOKK:

4. capluHa:

39. bakrepun:

1: caplLHuHa:

2 MHUKPOKOKK:

3. Oauuna:

4. Kese300aKTepus:
5 cnypoxera:

6. BUOPHOH:

7. CTa(PUIOKOKK:
8. crivpuJia:

d) 3alMTa OT MEXAHUYECKHUX

BO3JI€HCTBUH;

e) coxpaHeHue (GopMbI KJICTKH;

f) 3allMTa OT [epechIXaHus U
TNCPCYBIKHCHUA

CyOcTpyKTYpBI:

a) mMeMmOpaHa ¢ nopamu;

b) AJIPBILIKO,

c) JAHK;

d) XPOMOCOMBI;
XHMHYECKHH cOCTaB:
a) Oenku;

b) JIMITU BT,

c) MYPpEHUH;

d) LIEJIUTI0JI03A;

e) XUTHH;

f MoJincaxapu/ibl

Bua 6akrepwmii:

a) Azotobacter chroococcum;
b) Sarcina flava;

¢) Clostridium butyricum;
d) Micrococcus agilis
Buja 6akrepwmii:

a) Micrococcus agilis;

b) Vibrio colera;

¢) Bacillus mycoides;

d) Spirillum sp.;

e) Sarcina flava;
Il10ckoCTH NeIeHHn:

a) OJlHa

b) JIBE

c) TPH

Ddopma KIeTKH:

d) [MaJIOYKOBHIHAA,
e) [IapoBH/IHAS;

f) U3BUTAs,

2) HUTYaTas

Yemanosume npasunsvuyio nociedosamenvrnocmeo

40. Pacnosnoxkenune cTpyKTyp OaKTEepHANbHOIN KIETKH OT nepudepuu K

HeHTpY:
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HYKJIEOH T
LMTOMIa3MaTHYecKas MeMOpaHa
KarcyJa

KJIETOYHAs CTeHKa

- CreneHb H3BHTOCTH K/IETOK DAKTepHIii:

crnipoxera
BUOPHOHBI

CITHPHJLIBI

Kon4ecTBO KIyTHKOB HA NOBEPXHOCTH KJIETOK DaKTepHii:
MOHOTpPHX

MePUTPUX

nodorpux

Pazmepsbl KJ1€TOK MHKPOOPTaHHU3MOB:

JPOAOKH

BHPYCBI

OakTepuu

ITpumepnbie TecThbl K Teme «[InTanne MHKPOOPraHu3IMoB»

Hanuwiume Homep npasuibHozo omeema:

HY

O o o e S S SIS SR

BHEM:

[

o B 48~ R ol A

Jast GakTepHii XapaKTepeH cnocod NUTaAHUs:

rojao(GUTHBIH

roJIO30MHBIH

aBTOTPODHbIH

IIpn aKTHBHOM TpaHCHOPTe NMHTATE/JbLHBIX BelleCTB B DaKTepHA/Ib-

KJ/IETKY JHEepPrus:

3aTpaynuBaeTCs
HE 3aTpavyuBaeTcs

BBIIEJISACTCS

Tpancaokasel (nepmeasnbl) 6aKTepHil PACNOIOKEHBI B!
KJIETOYHOH CTEHKEe

LUTOIUIa3MaTHYECKOH MeMOpaHe

Karcyine

IHEPrui0 MUKPOOPraHH3MbI MOJYUYAKOT B pe3yJibTaTe NpoueccoB:
Kkarabonusma

OnocuHTe3a

audhy3nu
BrekyieTouHoe nepeBapuBanue y 6aKkTepHii NPOMCXOAMUT MO/ JeiCT-

YHA0(PEPMEHTOB

9K30(epMEHTOB

XeMOCHHTEe3 Y MHKPOOPraHH3MOB OTKPbIT:
JI.U.UBaHOBCKUM

C.H.Bunorpanckum

JL.ITactepom

ABTOTpPO( HbIE MUHKPOOPTraHH3MBbI HCIIOIB3YIOT YIJIEPO/:
OpraHMYeCcKHX COeIMHEHU

[‘)
N



2. CO;

8. MUKPOOPraHU3MbI-NapaTPodbl HCNOAL3YIOT OPraHHYecKHi yrie-
poa:

L. JKUBBIX OPraHU3MOB

Z. - OTMEPIIUX OpranusMos .

3 MEPTBBIX U KHUBLIX OPraHU3MOB

4. )KUBOTHBIX OPraHU3MOB

5. pacTHUTEJIbHBIX OPraHu3MOB

Honoanume:

9. Mukpoopraiu3mMbl, HCIOJB3YIOIIHE YIJEepoa OpraHu4YeCKUX COoeInHe-

HUM, Ha3bIBAIOTCS
10.

MHKpOOpFﬁHHS&MbI, HUCITOJIB3YIOLIME OSHEPruro COJIHLIA, Ha3bIBaAOTCH

11,

H y4acTHA MOJICKYJI-IEPEHOCYHKOB Ha3bIBA€TCH

[Toctyrnienue BeuecTB B OakTepHaibHYIO KJIEeTKy 0e3 3aTpaThl SHEPruH

12. Tun nuranus: MHuKpooOpranu3mbl:
1. XeMOOpraHoreTepoTpoQus a) HUTPU(UKATOPBI
2. XEeMOJIMTOABTOTPO (U b) napatpogsl

c) MaHoOaKTepHH
13. ®epmeHTDI: Jlokaau3zauus B KjieTKe:
1. T'UJIpOJIa3bl a) 3HI0(PEPMEHTHI
2. OKCHJIOpE/lyKTa3bl b) 3K30(hepMeHThI

Yemanosume npasuibHyro ROC/1C006AMENBHOCHTb.

14.

Conepmauue 3JIEMEHTOB B COCTaBe KJICTOK MHKPOOPraHH3IMOB (B

nopsiike yObIBaHHus):

1.

Il SR S

16.

h

hocdop

azoT

cepa

yriiepoa

Keseso

YcBoenue yriiepoaHbiX rpynn MUHKpPOOPraHH3MaMHu:

CH;

CHOH

COOH

Ucnonb3oBanHe NHUTATENbHBLIX BelleCTB MHKPOOPraHH3MaMH (siB-

JIeHHE IHAYKCHH):

.
2.

17.

l:
2.
3

cOpOUT

rJIF0K03a

YcBoenne NHTATEIbHBIX BelleCTB MUKPOOPIraHH3MaMH:
MEeNTH/IbI

Oenku

AMHHOKHCIIOT

TecToBbIC 32 1aHUA 110 TEMe «MeTabonu3m MHKPOOPraHH3IMOB»



Hanuwuume HOMEp NPAGUIbHO20 Omeenta:

1.
Ls
2

. —

T S R SR

Nl e R ol S Il W SR

buocunTe3 BKIIIOYAET NpoLecchl:
pacrajia BellecTB

CHHTE3a MAKPOMOJIEKYJ KJIeTKH
OKHCJIEHHWE BEIIeCTB
DepMeHTHI — 3TO:

HeHTpasbHble COEIMHEHUS
KUCIIOTBI

OHOJIOrHYeCcKHe KaTallu3aTophl

K okcuaopeaykra3am oTHOCHT:
3CcTEpasbl

DA/

JIUrasbl

Ilpoueccol OpokeHHst OTKPBITHI:
N.1M.MeuHHKOBBIM
C.H.BuHnorpaackum
JL.ITactepom

Bo3byaure/b cnupToOBOro 6poskeHHsi OTHOCHTCH K POAY:
Saccharomyces

Rhizobium

Clostridium

JIpOAKKH 10 OTHOIEHHIO K KHCJIOPOY:

aHa’poOBI

a’poObl

pakynbTaTHBHBIE aHAYPOOBI

JIpOXKAKH HCIOJIB3YIOT B KauecTBe HCTOYHHKA YIJIepo/a:

Kpaxmail

caxaposy

LIeJUTIONI03Y

bakrepuun poaa Clostridium umeror gpopmy:

LIAPOBUIHYIO

M3BHUTYIO

MajOYKOBUIAHYIO

JIpok:kH BepXoBOro OpoKeHHsI NPHMEHSIIOT B INPOH3BOJACTBE MNpPH

Temineparype:

1.
.

10.

0()

6-10 °C

14-25 °C

JpoxKH HH30BOro OpoKeHHsI NMPHUMEHSIIOT B MPOH3BOACTBE INpPH

Temineparype:

1.
2.

sl

) —

14-25°C

6-10°C

0°

MoJsiouHoKHCAbIE DaKTepHH cOPaKHBAIOT:
Kpaxmall

JIAKTO3Y
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3. WKUP
12. MosouHokHcable DAaKTEPHH NPH KHNSTYEHHH:

b norudaroT
2. He norudaior
13. - B apoOHBIX YCJIOBHAX HEJLTIONO03Y Pa3iaraior: -
1. Clostridium
2. Cytophage
3. Pseudomonas
14. B anaspoOHBIX YyCJIO0BHSIX HEJLTION03Y pa3/iaralr:
1. Cytophage
2. Sorangium
3. Clostridium
15.  JKup okuHcasiior:
Pseudomonas

1.

2. Cytophage

3. Lactobacillus

HHononnume:

9. A3poOHBIH OKHCIMTEIEHO-BOCCTAHOBUTENIBHBIN Npolecc, HAYIHH ¢ 00-

pasoBanueM AT®, npu KOTOPOM poJib JOHOPOB BOAOPO/ia HIPAIOT OpraHM4YecKHe
HJIH HEOPraHW4YEeCKUEe COeIMHEHMs, Ha3bIBaeTCs U KOTOPOM
poJIb JIOHOpA ¥ aKLENTopa BOAOPO/a UIPAIOT OpPraHM4YeCKUe COeIMHEHHUs, Ha3bIBa-
ercs

10.  Tun mono4yHoKHCIOrO OpOKEHHUs, TIPH KOTOPOM 0Opa3yeTcs TOIBKO MO-
JIOYHas KHCJI0-
Ta,Ha3bIBACTCA

11.  Tun moso4HOKHCIOrO OpOKEHHUs, P KOTOPOM, KPOME MOJIOYHOI KH-
CJIOTHI, obpasyrorcs apyrue MPOAYKTHI, Ha3bIBaETCH

12, MacnsHokucible OakTepuu TUAPOJIU3YIOT Kpaxmall [MOJ JeHCTBHEM
dbepmenTa

13.  Monounokucinoe OpokeHHe B CEJIbLCKOM XO3SICTBE MCIOJIBb3YETCs MpPH
[IPUTOTOBJIEHUH

Yemanosume coomeememeue:

22. Ilpouecc:

5 OpoxeHue

2. OKHUCJIEHHE

23. bakrepumn:

I MOJIOYHOKHCJIbIE
2 MacCJISHOKHYJIbIE

24. bpoxenue:
1. CIIUPTOBOE

Bbixoa sneprum:

a) 2ATO

b) 8 ATD

c) 36 ATO

d) 38 ATD

Dopma KJIETKH:

a) KOKKOBHIHAas

b) MaJO4YKOBHIHAsA

c) H3BHUTasA
DJIeKTHBHbIE YCI0BHSA:

a) aHa’poOHbIe YCII0BUS
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2. MOJIOYHOKHCJIOE

25. bpoxkenue:
2 CIIUPTOBOE
2 TJIMLIEPHHOBOE

26. MUKpOOpPraHu3Mbl:

1. Saccharomyces cere-
visiae

2. Clostridium butyricum

27. Bpoxenue:

L. CIIUPTOBOE
2. MacJsSHOKHCII0e

28. MUKpPOOpPraHH3MbI:

1. MacJISHOKHCIIbIEe Oak-
TepUH

2. MOJIOYHOKHCJIBIE ©OaK-
TepHH

3. JPOHIKHU

29. Paznoxkenue uesItog10-
3bI:

1. a’pobHoe

2. aHa’poOHoe

30. Pasjoxkenue weTI0J10-
3bI:

1 a’pobHoe

2. aHas’poOHoe

31. bpoxkenue:

b) HaJlIHuyue Kpaxmasna

c) HaJIHyue caxapa
d) KHcJiasg cpena

e) nmacrepu3arus

f) cpella HeHTpaJibHas

pH:

a) 4,0-5,0

b) 8,0

c) 5,0-7,0

d) 3,0-4,0

3anacHble BellecTBa B KJIeTKe:
a) JKHD

b) rpaHyJiesa

c) ITAKOreH

Koneunble npoayKThbi:

a) CzHSOH

b) H,

C) C03

d) CH;COOH

e) CH;CHOHCOOH
f) CH3C H,COOH

HIECTB

[Ipouecceni:

a) MOJIOYHOKHCII0€ OpoxeHue

b) OpoxeHHe TMEeKTHHOBBIX Be-
c) criupToBoe OpoKeHHe

d) OpokeHHe Kpaxmasa

e) MacJsiHOKHcII0e OpoxeHue

f) Opo)KeHHe KIeT4aTKH

) OKHCJIEHHE KJIeTYaTKH

Koneunble NpoayKThi:

a) STUJIOBBIA CIIUPT

b) BO/ia

c) YIJIEKUCIIBbIN a3

d) OpraHuYeCcKue KUCJIOTHI
e) BOJIOPO/L
Mukpoopranusmsi:

a) rpuObl MUKPOCKOITUYECKHE
b) OakTepuu

c) AKTUHOMHMLIETHI

d) JPOAOKH
[Ipumenenne:
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L. MAacCJIATHOKHCJIOE a) Macjioznaciume

2. MOJIOYHOKHCJI0€ b) CHUJIOCOBaAHUE
c) MPOU3BOJICTBO ChIpa
d) MOYKa yOOBOJIOKHUCTBIX
- pactenut
e) MPOU3BOJICTBO MACISHOU KH-
CJIOTBI

Yemanoeume npasunvuyio nocneoosamenvrnocme:
32.  MepMeHTBbI YJIEKTPOHTPAHCINIOPTHOH LEeNH a3po0HbIX OaKTepHii:

I UTOXPOM a

2 DAL

3. LLUTOXpPOM b

4. HAJI

5 LIUTOXPOM a3

6. LIHTOXPOM C

33.  Ilyrm kaTtaGoam3ma y a3poOHbIX DaKTepHii:
1. BJICKTPOHTPAHCIIOPTHAs LieMNb

2, unka Kpebea

3, nyTh DMmbena — Meiieproda — I1apuaca

34.  Coeaunenus, odbpasyiounecsi B npoiecce CHHPTOBOro OPOKEHH:
3THJIOBBIH CITUPT

IMTUPOBHUHOIPA/IHAS KUCIIOTA

YKCYCHBIH ajibJieru

ITanbl 23poOHOI0 pa3/ioKeHHs KJIeTYATKH:

THIPOJIU3

OKHCIIEHHE

36.  DTanbl pasioKeHHs] KPAXMa/ia MACJISIHOKHCIBIMH GaKTepHsIMH:
OpoxeHnu

THAPOIIU3

37. I'pynnbl 6akTepuii pa3JiHYHON KHCJIOTOYCTOHYHBOCTH:
MOJIOYHOKHCIIbIE

FHHJIOCTHBIE

MacCJIsHOKHCIIbIe

8.  Ilpoueccnl kaTabo/1H3Ma ¢ Pa3THYHBIM BBIX0J0M HEPrHH:
CIIUPTOBOE OpoKeHHe

OKHCIIEHHE LEJUTHOJI03bI

HUTPATHOE JIbIXaHHE

39.  Coeaunenusi, odpasyiouniuecsi B npouecce 6poKeHHs HeJLTI0/103bI:
rJI0K03a

MacJIsiHast KHCJIOTa

MUPOBHHOTpaZHAs KUCIIOTA

nesnobuosa

W oN -

]
h

B =

—

o

[0 VS B S I

LUPS T N

I S I NG -

TecroBbie 3a1anus 10 Teme Po/ib MEKPOOPraHH3MOB B KPYroBOpOTE €O-
e/IHHEeHHH a30Ta, cepsbl, pocdopa u kesesa
Hanuwume nomep npasunvnozo omeema:
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1. AMMOHHPHUHPYIOLIHE DAKTePHH:

1) Bacillus mycoides

2) Azotobacter chroococcum

3) Lactobacillus bulgaricus

2. Hpoaykrsr amMoHHpUKAIHN 0ETKOBBIX BeleCTB B A9POBHBIX YyC10-
BHSIX:

1) CEpOBOI0POJI

2) aMMHaK

3) MOJIOYHAasl KUCIIOTa

3. IMpoaykTsl aMmmMoHupuKauUHN GeJIKOBBIX BelleCTB B aHAIPOOHLIX
YCJIOBHSIX:

1) FJIMLEPUH

2) KaJleBepHUH

3) cynbhatsl

4. IlpoaykTbl aMMOHH(PHKALNH MOYEBHHbI:

1) MHJ10J1

2) aMMHMaK

3) cynbdaTsl

5. Ilpouecc ammoHupUKALIHK:

1) OKHUCJIEHHE aMMHaKa /10 HATPUTOB

2) MHUHEpalu3alus a30TCoAepKAlIMX OPraHHYEeCKUX COEIMHEHHH 10 MH-
HepaJIbHOT O a30Ta

6. CoeanHeHHsI, HCTIO/Ib3YeMble AMMOHH(HKATOPAMH:

1) NMEeKTUHOBBIE BelllecTBa

2) Oenku

3) LeJLTI0JI03a

T OTtpunaresbHoe 3HAYeHHEe HHTPHPHKALMH B NOYBeE:

1) azicopO1us NPOJYKTOB HUTPHU(UKALIMH TOYBEHHBIMU KOJIJIOW1aMH

2) BBIMBIBAHHE MPOAYKTOB HUTPHPHKALIMH

8. IIpu okHC/IeHHH aMMHAaKa B HUTPHT H HHTPHTA B HHTPAT HHTPH-

(puKaTOpbI NOYYAIOT:

1)
2)
3)
9.
1
2)
3)
10.
9
2)
3)
11.

1)

aszoT
HEPruio

KHCJIOPOJL

IlepBasi paza nurpupukaunm:

OKHMCJIEHHE a30THUCTON KUCIIOTHI

OKHcJIeHne aTMoc(hepHOoro a3ora

OKHCJIEHHE aMMHAaKa B a30THCTYIO KHCIIOTY

Bropas ¢aza uurpudpukanun:

OKHCJICHHE aMMHaKa B a30TUCTYIO KHCIIOTY

OKHCJIEHHE a30TUCTOM KUCIIOThI B a30THYIO

acCUMMJISILIUS aTMOCc(epHoro azora

[TosoxuTE/IbHOE 3HAYEHHE HUTPHPHKAIHH B NOYBe:
MePeBO] TPYAHOIOCTYIIHBIX COeMHeHH (ocdopa B JOCTYIIHbIE pacTe-

HUSAM (HOPMBI

2)

3aKperIeHne azoTcoAeprKalnux COEeIMHEeHUH B MOYBE
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12.  OrpuuareibHoe 3HAYEHHE IeHUTPUHPHKAIHH B NOYBeE:

1) HAKOIJIeHHEe MUHEPaJIbHOI0 a30Ta

2) nepexoa HUTPUTOB B MOJIEKYJISIPHBIN a30T

3) HAKOIJIEHHE OPraHuYecKoro a3ora

13.7 " ACTOUHMK yT/iepoaa, HcnoJib3yemelil HATpAGHRATOpaMu:
1) rJII0KO03a

2) YIJIEKUCTIbINA ra3

3) LeJJII0103a

14. BpbIxoa 3Hepruu NpH HUTPATHOM JAbIXaHHUH:
1) Oousbiie, 4eM NnNpu OpOKEeHUH

2) MEHbIIIE, YeM MpH OpOoKeHUH

3) KaK MPH JIbIXaHUH

4) KaK 1pu OpoKeHuH
15. bakrtepuu — aeiicTBylouiee HA4Ya/10 B 0aKTepHAJIBLHOM npenapare

«puzoToppun»:
1) azoTtobaxkTep
2) K1yOeHbKOBbIE OaKTepHH

3) MOJIOYHOKHUCIIbIE DaKTepHH
16. AccounaTHBHbIE DAKTEPHH HAXOAATCH:

1) Ha NNOBEPXHOCTH KOPHS PACTEHHUI
2) B KJIyOeHBbKax
3) B [10YBE

17.  baktepuaibHblii npenapar, aeiicrByiomnii 3¢¢ekTuBHo B 3auiH-
IIEHHOM IpYHTe:

1) puzoTophuH

2) HUTpParuH

3) a30To0aKTepHH

18. bakrepuaabHblii npenapar, aelcTBywumnii 3¢ppeKkTHBHO B OTKPbI-

TOM IpyHTeE:
1)  pusoroppun
2) a30To0aKTepUH

19.  3oma kopusi pacTeHmii, rjie pa3BHBAIOTCS MHKPOOPraHH3MbI:

1) pu3ocdepa

2) bunnochepa

20. IloBepxHOCTH KOpPHSI pacTeHHii, HA KOTOPOii Pa3BHBAIOTCA MHKPO-
OPraHu3MBbl:

1) paszocdepa

2) pHU30IJ1aHa

3) dumnochepa

Hononnume:

21.  TpaHcdopmalus azorcojepialiux OpraHUuYecKHX COeJIMHEHHi, Heloc-
TYIHBIX pacTeHHsIM, B aMMOHHIHYIO dbopmy Ha3bIBaeT-
csl

22.  IlepeBox MuHepanbHbIX (GopM a3ota B 0enoK Miaa3Mbl MUKPOOHBIX Kile-
TOK



23. Ha3bIBaeTCH

24, YcBoeHue OakTepusMu MOJIEKYJIAPHOI'O a3oTa Ha3bIBAETCH

25. _ BoccraHoBlleHHe  HUTPATOB B MOJICKYJSDHBIA  a30T  HasblBact-
cA

26.  bakrtepuu, ¢ukcupyromue a3oT B KiIyOeHbKaX pacTeHHi, Ha3bIBalOTCH

27.  baxkrtepualnbHblii penapar, rae AeicTByrollee Hayaao KiyOeHbKOBbIE
OakTepuu, Ha3bIBAETCS

28.  bakTepuanbHbIi npenapar, rjae AelcTBylolee Hayano azorodakTep, Ha-

3bIBAETCH
29.  OkwucieHHe aMMHaKa B HUTPUT Ha3bIBaeTCH

30.  OkuciieHHe HUTPUTA B HUTPAT Ha3bIBAETCH

31.  Mukpooprauu3mbl 30Hbl KOPHS Ha3bIBAKOTCS

32.  MuKpoopraHu3mMbl NOBEPXHOCTH PACTEHHI HA3bIBAIOT-
csl
33.  MuKpoopranu3smsl, 3aBepliarollie MHHEepaIn3aluio OPraHuYecKiX co-
€IMHEHHMH, Ha3bIBAIOTCH
34, OcHoBHbI€ CBOHCTBA KIIyOEHBKOBBIX OaKTe-

pui
Yemanosume coomeemcemeue:
35.  MHuKpOOpraHH3MblI: UcTounuk yriaepoja:
1. HUTPUPHUKATOPBI a) roKo3a
2. a30TQHUKCATOPBI b) YIJIeKHUCIIbIN ra3
c) MAaHHUT
d) LeJIITI0JI03a
36. Mukpoopranusmsi: HeTounuk azora:
1. aMMOHH(HKATOPBI a) aMMHaK
2 HUTPUDUKATOPBI b) Oenok
3. JICHUTPU(PUKATOPBI c) rymyc
d) HUTpAT
e) MOYEBHHAa
37. MHKpPOOpraHu3Mbl: Hcrounuk azora:
1. Hutpuduxartops! 1-¢a3si a) a30T MOJIEKYJISPHbIi
2. Hutpudukaropsi 2-¢assl b) aMMHaK
3 Asotdukcaropsl c) HUTPHUT
d) HUTpAT
38. Ilpouecc: bakrtepumu:
L. azoThuKcaimus a) Bacillus mycoides
2. HUTpUpHUKALHS b) Clostridium butyricum
3. aMMOHH(pUKaLUs c) Azotobacter



d) Nitrosomonas

39. Ilpouecc: Koneunbie nNpoayKThbl:
1. aMMOHHU(pUKauus a) HUTpAT
2. HUTPUPHUKALIUS b) KaJeBepuH

¢) __ CepoBoAOpoa
d) aMMHaK

e) UH0J1
1)) CKaroJ
40.  Ilpouecc: Koneunble npoayKThbl:
1. HUTpUHKauus 1-dassl a) a30T MOJIEKYJIAPHbIH
2. HUTpHuKauus 2-dasbl b) HUTpaT
3 JNeHUTpU UKL c) MOY€BHHA

d) HUTPUT
41. I'pynnsl  a3zordukcaro-

bakrepun:
posB
1. acCcoIHaTUBHBIE a) Clostridium
; CBOOOIHOXKUBYIIIHE b) Azospirillum
3. CUMOMOTHYECKHE c) Azotobacter
d) Frankia

e) Rhizobium
Yemanoeume npasunsnyio nociedosamensnocmes:
41.  DTanbl KPYroBopora a3ora:

) HUTpHpUKALHS

2, NeHUTpUDUKALUS

3. aMMOHH (UKL

4. azoTuKcanus

42.  OJranbl ammouuduKaunu Genaka:

1. rHJPOJIN3

2. J1e3aMUHUPOBAHHE AMUHOKHUCIIOT

3. TpaHchopMmalms yriepoaHbIX OCTATKOB

43.  A3sorcojepikaliHe COeJIHHEHHsI B Npolecce JTHCCHMHIISITOPHOI /1e-
HUTpHHKA HHK:

1. NO,

2. N

3 NO;

4. NO

44.  DJranbl HHPHUNPOBAHHS PACTEHHN-X035IHHA KJIY0OeHbKOBBIMH OaK-
TePHSIMH:

1. crienn(uyecKkoe HCKPUBJIEHHE KOPHEBBIX BOJOCKOB

2. obpazoBaHHe HH(EKIIHOHHON HUTH

3. pacnpocTpaHeHue KJIeToK pu300uii B IUTONIa3Me KJI€TOK pacTeHHs-
XO03s5MHa

Hanuwume nomep npasunvnozo omeema:
45.  OxucieHHe HEOPraHHYECKHX COeIHHEHHI cepbl OCYIEeCTBISIIOT
OakTepHu:
1. TuoHoBbIe DakTepHH
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2. Mukonia3Mmbl
3. JXKenezobakrepuu
HutpudukaTopsl
46. AKTHBHBIMH OKHC/JIHTEJSIMH BOCCTAHOBJIEHHS COEIHHEHHH Ccepbl
ABJASIOTCH OAKTePHUM POAOB: _ . T— 1 .
1. Thiobacillus
2. Beggiatoa
3. Nitrosomonas
4. Clostridium
47.  TuoHoBble DaKTepHH BriepBble BbIACIHII:
1. JLIlactep
2. M.beitepuHk
3. C.H.Bunorpauckuii
48.  baxrepuu poaa Thiobacillus sBasiiorces:
1. OOIUraTHBIMH XeMOOpraHoTpohaMu
2. (aKyIbTaTUBHBIMH XeMOJIMTOreTepoTpodhamMu
3 00JIMraTHBIMH XEMOJHMTOABTOTPO(paAMH

7= 1

4 OnHoxseTouHble OeclBeTHbIE cepoOaKTEpHUH MPECTABICHbI POAAMM:
5 Bacillus

6. Achromatium

7 Pseudomonas

8 Thiospira

49. K MHOrok/eTo4HbIM 0ecuBeTHbIM (HHTHYATBHIM) CepPOOAKTEPHSIM OT-
HOCATCH MHKPOOPTraHH3Mbl PO/10B:
l. Clostridium

2. Klebsiella

3. Beggiatoa

4, Thiothrix

49.  bakTepuu, BbI3bIBaIOLIHE BOCCTAHOBJIEHHE CYJIb(ATOB, OTHOCATCS K
poay:

I Desulfovibrio

Thioploca

Desulfotomaculum

50.  ®@ocdop B nouse coaep:kuTcsi B popmax:
MePBUYHBIX MHHEPAJIOB

docharos

KaJblUTa

Lo

S

Konrpoabnas pabora «IlurareiibHbie cpeibl H METOAbI CTEPHIH3ALHHY.
buaer Ne 1
¥, [Touemy HaTypanbHble cpeibl MaJONPHUTOAHBI JUIS HM3y4eHus (U3HOJIOTHH
MHUKPOOpPraHu3MOB?
2, Kak nozppasnenstorcs nutaresbHble cpeibl M0 GU3MYECKOMY COCTOSIHUIO (KOH-
CUCTEHLUH)?
3 C xako# 11eJ1bI0 B MUKPOOHOJIOTHYECKOH MPaKTHKE HCITOIB3YIOTCS dJeKTUBHBIE
cpeabl?
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4. KakuM cnocoGoM M MpH KakoM peKHMe CTepHIIM3YIOT 1a00paTOpHYyIO CTeK-
asiHHyIo0 nocyny (wawku [etpu, nunetkn)?

5. Kakoli MeTo1 IPUMEHSIIOT B MUILEBO POMBILIIEHHOCTH Uit 00paboTKH npo-
IYKTOB, TEPAIOUIMX MIPH KHIISIYEHHH MTUTATeIbHbIE BKYCOBbIE CBOMCTBA?
i e — . BRNEE- N IS | [

1.  Kakue no coctaBy cpeibl UCMOJb3YIOTCS JUISl MOJYYEHHUS MPOAYKTOB KH3HE-
NeSATeTbHOCTH MUKPOOPraHU3MOB (BHTAMHUHOB, aHTHOMOTHKOB U Jip.)?

A Kakue 1no KOHCHCTEHIIMH MHUTATENIbHbIE CPebl UCTIOJb3YIOT ISl HAKOIUICHHS
OromMaccel MUKPOOPraHUu3MoB?
3 Jlist 4ero B MUKpOOHOJIOrHYECKOM MPAKTHKE UCITOb3YIOT MJIOTHBIE CPe/ibl?
4. [Tepeunciure MeTOAbI TEPMUYECKON CTEPUIU3ALIMH?
5. B xakom ciydae [isi CTepUIIM3allui MUTATENIbHBIX Cpe/l MPUMEHSIOT METO/L XO-
JIOIHOW CTepHIIn3auuu?

Buaer Ne 3
1. Kakne nmo cocraBy cpejibl MCIOJIB3YIOTCSA ISl M3ydeHUsi OOMeHa BelIeCTB
MUKPOOPraHu3MoB?
2, Yto npeacrasisier coboit arap-arap o XMuMHYECKOMY COCTaBy?
3. Jlist yero B MUKpOOHOJIOrHYECKOM NMPaKTHKE UCTTOIB3YIOTCS )KUIKHE cpe/ibl?
4. CnocobHa 1 nactepusauus odecrnednTs CTepuIbHOCTL MaTeprana? [Touemy?
3. Kakum criocobom 00bIMHO CTEpHIIN3YIOT MUKPOOUHOJIOrHYECKHEe TeTIH, UIJIbI,
MeTaJlsInyecKHe MUHLETh U aAp.?

buaer Ne 4
I. K xakum no cocraBy cpenam otHocutcst MITA (Msico-nenToHHbIiH arap)?
2 Kakue 1o KOHCHCTEHUMH MUTATENIbHBIE CPE/bl UCIOJIB3YIOT JUIS BbIIEICHUS
YHUCTBIX KYJIbTYp?
3. Yro Takoe ¢prnambupoBanue?
4. Kakumu cnioco6amu npoBOAHTCS XOJIOAHAS CTEPHIIN3ALNS?
5. Kakoit meton crepunnsauuu Haubosiee HaJeKEH U LLIMPOKO HMCIOJb3YEeTCs B
nabopaTopHO# npakTuke?

buaer Ne §
1. Kak nozapasnenstorcs nutaresabHble Cpe/ibl 0 COCTaBy?
2. Kakne KOHKpeTHO cpebl NPHUMEHSIOTCS JUIS BbIpAlliBaHUs MHKPOOPraHH3-
MOB, HCIIOJIB3YIOIMX opraunyeckue (hopmel azora?
3. Kakue ynioTHUTEIM NCNONB3YIOT U1 IPUTOTOBJIEHHUS TJIOTHBIX Cpej1?
4. Yem crepunuszaums oTIM4aeTcs OT nacTepusainn?
5. Kak cTepuin3yror nuraresbHblie cpe/ibl U BOLY AJIsi pa3Be/leH it ?

6.2 Ilepevyenn BONPOCOB /ISl NPOBEAEHUsI YCTHOTO K3aMeHa 10 AHCUHILIHHE.

BOﬂpOChl, BBIHOCHMBI€ HA SK3aMCH IO JHCUHILIHHE

K Mopdonorus u knaccupukauusi MULEIHATBHBIX TpHOOB. Posib rpuboB B 1pH-
poJie, CeTbCKOM X035 CTBE U MPOMBIIITIEHHOCTH.

2. CnuproBoe OpokeHHe, XUMH3M, BO30yauTenH, OMOIOTHYECKOE H MpaKkTHYe-
CKOe 3Ha4yeHHe.
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11,

12.

13.

14.

15.

16.

17.

18.

19.

23,
24.
23,
26.

Mopdonorus u knaccudukanus apoxokeir. Ponb 1poxikei B rnpupoje, cellb-
CKOM XO35IHCTBE U MPOMBILIJIEHHOCTH.

bpoxeHue MEeKTHHOBBIX BELIECTB, BO3OYAMTENH, XUMU3M. 3HAYEHHE B Cellb-
CKOM XO35HCTBE U MHUILEBOH MPOMBIIIIEHHOCTH.
Anaspo6HOe pa3iokeHNe HeJT0I03bl MUKPOOPTaHH3MaMHU.

buonornyeckas (ukcanus MojexkyaspHoro azora armochepol. CumbuoTHue-
CKHe a30T(PHUKCATOPBI.

buonornyeckas ¢ukcauus MonexkynaspHoro azora armochepsl. Hecumbuoru-
YyecKue a30THUKCATOpPHI.

KayecTBeHHbII M KOJMYECTBEHHBIH COCTaB 3MHPUTHBIX MHKPOOPraHU3MOB
IJIOZ0B U OBOWIEH. PoJsib anu(UTOB B )KU3HHU pacTeHHI.

Texnuka npurotoBieHuss GUKCHPOBAHHOIO OKPALLIEHHOTO Npenapara.
AspobHoe nbixaHue. XMMHM3M Mpolecca M MCIOJb30BaHUE SHEPIrHH MHKPOOP-
raHU3MaMH.

["'oMoepMeHTaTHBHOE MOJIOYHOKHUCIIOE OposKeHHe, BO30YAWTENH, XHMH3M,
3HA4Y€HHUE B MMUIIEBOH NPOMBILIIEHHOCTH.

Biusinue BIaXHOCTH cpelbl Ha POCT MHKPOOPraHH3MOB H pPAclpOCTpaHEHHE
MX B IIpHpoJie. Y CTOHYUBOCTD K BBICYIIHBAHUIO.

[Iponiecc aMmmoHH(UKALNN OpPraHUYeCKUX a30TCOJAEPKALMX COeIMHEHUH, JH-
HaMHKa npolecca, BO30yaAUTeNH, 3HaYeHHE VIS XpaHeHHUs MHIIEeBBIX MPOaYK-
TOB.

Macnsnokucnoe Opoxenue, XuMU3M, BO30yIUTEIH.

Mopdonornueckue ocobenHocTr HakTepuii: Kancysa, GUMOpPHHU, TTHIIH.
JKryTuku xax JOKOMOTOpHBIE OpraHou/ibl 6akrepuii. CTpoeHHe, XUMHYECKUI
COCTaB.

Tunel nuTanus MUHKpOOpraHu3MoB. XeMoOpraHoTpodsl U UX POJib B KPYroBo-
poTe BELECTB.

YcBoeHHe MOJIEKYNISIPHOrO a30Ta MHKPOOPraHM3MaMH: XHMH3M M 3HAdeHHe
nporuecca.

[Ipucnocobnennss MUKpOOPraHU3MOB K Pa3inYHBIM YCIOBHSM CpeJibl: Karcy-
J1a, Cropa, )KIyTHKH, CKOPOCTh Pa3MHOKEHH S, aHTHOHOTHYECKAast AKTHBHOCTb.
Tuns! nuTanust Mukpoopranusmon. PoOTOCHHTES.

Tunel nuTanus MUKpOOpraHu3mMoB. XeMOCHHTE3.

Posib TemmepaTypbl OKpysKarowel cpebl IS JKU3HEIeSTeIbHOCTH MHKPOOP-
raHU3MOB.

3HayeHHe KHCIOTHOCTH CPeJIbl sl )KHU3HEAEATEIbHOCTH MUKPOOPraHM3MOB.
Posb xucnopona uist )ku3He e TeIbHOCTH MUKPOOPTaHHU3MOB.

JleficTBHEe XMMHUYECKHX BELIECTB HA MHKPOOPTaHH3MBI.

CBoOoaHOXKUBYIIIHE a30THUKCATOPBI, HX MOPHO-hU3HOIOrHYeCKHEe 0COOEHHO-

CTH, 3HA4YECHHE B NIpUpOIE.
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27.

28.

29.
30.

31.
32
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.

47.
48.

49.

50.

g1

32,
33,

JIBuskeHue, pocT U pasMHokeHHe Gaktepuii. CriocoObl KyIbTHBHPOBaHHs OaK-
TEepHii.
Ucrtopus mukpobuonorun kak Hayku. Hayunas nesrensHocts JI. Ilactepa, P.

Koxa.

VIbTpPacTpyKTYpHbBIE Pa3THuMs MPOKAPHOT M DyKapHOT.

3uauyenune pabor C. H. Bunorpaackoro u B. JI. Omensnckoro s pa3BuTHS
mukpoouosoruu. Otkpeitus /1. Y. UBanosckoro u M. . Meunukosa.
[Tponiecc HuTpudukanuu, Bo30yIUTENH, 3HAYEHUE,

bpoxenue u apixanne. CX0ACTBA U pa3iHyusl IPOLECCOB.

CrnopooOpa3zoBanue y OakTepuii, cTaiun 00pa3oBaHus 3H0CIIOP.

CBoiicTBa MOJIOYHOKHCIBIX OaKTepHi, y4acTBYIOIMX B MOJy4EHHH CHJIOCA.
[IponinoHoBokucI0€ OpOXKEHHE, XUMHU3M H BO30YUTEIH Npoliecca.
CpaBHHTeIbHAS XapaKTEPUCTHKA a3POOHOr0 U aHadPOOHOTO JIbIXaHHUS.
CriocoObl MOCTYIJIEHHS TUTATEIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

Tunbl TpaHCMOPTHBIX CHCTEM Y MHKPOOPTraHU3MOB.

OOmas xapakTepucTUKa KpyroBopora a3oTa B pHpoie.

OcHoBHbIE MPUHIMIIBI KJIaCCH(UKALMKH NpoKapHOT. EcTecTBeHHas M HCKYCCT-
BEHHAsl CUCTEMATUKH.

®arn. Ctpoenue, B3auMoJIeHCTBUE C KJIETKOH. 3HAUYeHHE JUIS HKHU3HEIesTellb-
HOCTH YeJIOBeKa.

AHas’poOHoe abIxaHue. 3Ha4eHHe HUTPATHOI'O U CYJIb(ATHOrO JbIXaHUs B KpPY-
rOBOpOTE a30Ta U CEPBHI.

Tunbl B3auMoaeiiCTBUSI MUKPOOPTaHU3MOB H PaCTEHHUIA.

[{utonnasma OakrepuansHoOi KneTku. bakrepuanbHblil reHOM.

[Tnasmuael. LuTomiasmaTuyeckue BKIIOYCHHS.

B3anMooTHOLIEHNs MUKPOOPraHU3MOB MeKIY co0O0i U BBICIIMMHU OpraHu3ma-
M. CUMOMO3, aHTaroHU3M M JIpyrue GopMsl.

Pasmepsl, popMbl U CTpYKTYpHasi opranu3aiins 6akTepHalbHbIX KIETOK.
[IpaBuna pabGoTel U TeXHUKH O€30MacHOCTH MpH paboTe B MHKPOOHOIOrHYe-
CKaoii JlabopaTopuu.

CseroBoii MuKpockon (ycrpoiicTBo, npuHumn pabotsl). IlpaBuna padoTs ¢
UMMMEPCHOHHON CUCTEMONH MHUKPOCKOIIA.

OO6mas xapakrepucTHka npoiueccoB Opoxkenus. [lyTu cOpakuBaHus yriieBo-
JI0B.

CxozcTBa M pa3inH4Hs dHEPreTHYeCKHX MPOLEeccOB MUKPOOHON KiaeTKH (Opo-
JKEHUS U JIbIXaHUS ).

OxucreHne yrieBo10oB 10 TMMOHHOM U JIPYTHX OPraHU4eCKUX KHCIIOT.

@a3bl pocra OakTepuil B nepuoanyueckoi kyabtype. Poct Gakrepuii B Henpe-
PBIBHOH KYJIBTYpE.
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54.
535.
56.
37
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.

71
72

73.

74.

75.

76.

77.

CnuproBoe Opoxenue. buosiornueckoe W NpakTH4eckoe 3HaueHue spdexra
[lactepa.

®epmenTsl 0akTepuii. Posib okcuaopeayKkTasz U ruposia3 B KU3HEAeATeIbHO-
CTH MUKPOOHOH KJIETKH.

PacnipocTpaHeHHe MHUKpOOpraHH3MOB B Ouocdepe. YyacTue MHKPOOpraHus-
MOB B KPYrOBOPOTaX BEIECTB B MPUPO/IE.

CTtpoeHne n XUMUYECKHIi COCTaB KJIETOYHOM CTEHKH OakTepHii, ee hyHKIINH.
Cdeponnactsl, npotonnactsl, L-hopmel GakTepwuii.

OTHolIEHHEe MUKPOOPraHU3MOB K TeMrepaType. TemreparypHbie pesKuMbl st
Pa3sIMYHBIX (U3HOJOTHYECKUX IPYIII MUKPOOPraHU3MOB.

MmmoOunn3anms MUHEpPaIbHOro a30Ta B [I04YBE MHKPOOPTraHH3MaMH.
®usnonoruyeckas posib a30Ta U UCTOUYHHKH a30Ta ISt MUKPOOPraHU3MOB.
Tuner ana’pobHOro ApIXaHUs y MHKPOOPraHH3MOB: CyMMAapHbI€ YpaBHEHHS,
BO30y1MTENN, 3HAYCHHE.

['erepoepmenTaTHBHOE MOJIOYHOKHCIOE OpOXkKeHHEe, BO3OYAMTENH, XHMH3M,
3HAYE€HHE B MUIIEBOH POMBILIICHHOCTH.

[luTaTenbHble cpeabl AJI1 MHKPOOPraHM3MOB, UX KJIaccH(HMKALMUs, TPHTOTOB-
JieHue, TpeOOBaHMs, MPeAbsABIAeMbIe K ITUTATEILHBIM Cpe/laM.
Criopoobpasosanue y Gaktepuii. 3HaueHHe cropoobpazoBanus uis GakTepHid
U rpuOOB.

Tuner nutanns Mukpooprannsmos. PotoasToTpodhus.

Twunel nuTanns Mukpooprannzmos. XeMoaBToTpohus.

OTHOLIeHHe MUKPOOPraHU3MOB K TEMIIEpAType, BO3IEHCTBHE BBICOKHX U HU3-
KUX TeMIeparTyp.

BosneiicTBre Ha MUKPOOPraHU3MBI JIyYHCTON SHEPrHH.

BosnelicTBiie Ha MHMKPOOpPraHW3Mbl XMMHYECKMX BELIECTB. BakTepHIMIbI H
OakTeprHOCTaTHKH.

Mexanu3Mm 1eficTBHSI Ha MUKPOOPraHU3Mbl aHTHOMOTHKOB.
MuKkpoGuoornueckie npoueccsl Mpu CHIOCOBAHMHM KOPMOB. YCJIOBUS MOJTY-
YEHHUs CUJI0CA XOPOLIero KayecTsna.

Kouncturyrusneie u unayunbensusie hepmentsl. Jlokanusanus GpepMeHTOB B
MHKpPOOHOI KleTke.

KoHkypeHTHBIE M accolMaTHBHBIE B3aHMOOTHOLIEHHS MEXKIy MUKPOOpPraHH3-
MamH.

bpoxenus, Bei3piBaeMble Gaktepusivu poaa Clostridium. 3nauenue B npupose
1 HapOJHOM X035 CTBe.

®aspl pocta GakTepuii B nepuouyeckoii KynbType. Poct 6aktepuii B Henpe-
PBIBHOM KYJIbTYpE.

Okucnenne MuUKpoopranu3Mamu xupa. Bosoyaurenu, GpepMeHTsI.
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78. CumOMOTHYECKHE U AHTArOHUCTUUYECKUE B3aUMOOTHOLICHUS MEXKY MUKPOOp-
raHM3MaMu. 3HauyeHHe B CeJIbCKOM XO35iCTBE U MEIUIINHE.

79. Tlytu nojy4eHus NUPOBHHOTPAIHONW KHCJIOTHI Y MHKPOOPraHU3MOB. DHepre-

_ TYECKHii BHIMIPBILI B Pe3y.IbTaTe 9THX NPOLECCOB.

80. JIBmxkenue Oaxktepuil. Buasl Takcuca.

81. Kierounsle cTpyKTypbl OakTepuii. 3HaueHHe U (YyHKUMHU KarcyJibl.

82. CrpoeHue KIETOYHOH CTEHKH IPaMIIOJIOKUTENBHBIX H I'PaMOTpHIIATEIbHBIX
OakTepHii.

83. 3navenue M QPYHKLUMHU LUTOIIIA3MATHYECKOH MeMOpaHbl ODaKTepui.

84. DOumOpHHU U MUK y OaKTepHil.

85.  Oxwucnenue nemnonossl. Bo30yaurenu, 3HaueHue npoiuecca.

86. BuMsHHE KHCIOTHOCTH Cpe/ibl Ha pa3BUTHE MUKPOOPraHU3MOB.

87. VYnwrpacTpykTypa OakTepuanbHON KjeTKu. Pa3nuuus B CTPOEHUHM KIIETOK Y-
KapuOT U MPOKAPHUOT.

88.  Cnocobbl mosyyeHuss MUKpOOpraHMu3MaMH 3Hepruu: OpokeHue, AbIXxaHHe, aHa-
prodbHoe abixanue. 3HaueHue ATD i Ku3HEHEATEIBHOCTH MHUKPOOHOMH
KJIETKH U criocoObl ee 0Opa3oBaHus.

89. OkxwucneHue 3TUIIOBOrO CIUPTA A0 YKCYCHOH KMCIOTBI. 3Ha4eHHe Ui MHILe-
BBIX IIPOU3BOJICTB.

90. Hcnonp3oBaHME NMPOMHOHOBOKHCIBIX OaKkTepuii B MUILEBBIX MPOM3BOACTBAX H
CeJIbCKOM X035 CTBeE.

6.3. Onucanune nokasareJieil H KpUTepHeB KOHTPOJIS YCIIEBAEMOCTH, ONHCAHHE
KA OUEeHHBAHHSA.

6.3.1 OneHounbie cpeICTBA TEKYLIEro KOHTPOJISI yCIIeBAEMOCTH

OO6mas sx3amMeHanMoOHHas OLleHKA OTBETAa CKJIAJIbIBAETCS U3 TPEX OIIEHOK 110
KakJIOMY M3 TpeX BOIIPOCOB OMJIETA U ABJISETCA UX CPEAHUM apH(PMETHYECKHM C OK-
pyrjieHHEeM B CTOPOHY yMeHblueHus. [Ipn Halm4uu no oJHOMy U3 BOIIPOCOB OuieTa
OLIEHKH «2» (Hey/10BJETBOPUTENILHO) 001Iasi IK3AMEHALHOHHASI OLEHKA BbICTAB-
JasieTcest «2» (Hey10BJIeTBOPHTEBHO).

Ouenka 0TBETOB IMPOU3BOIUTCS 110 MATHOAIBHOI HIKale U BHICTABIISAETCS CO-
rJIACHO KPUTEPHSIM, IIPUBEJIEHHBIM HUXKE

1. Ouenka «5» (OTJIHYHO) CTABHTCS €CJIH:

B ITonmHoO packpsITO conep:kaHue MaTepuala Ounera: ucueprbiBaroLue U
apryMeHTHpOBaHHbIE OTBETHI Ha BONPOCH] B OUieTe.

o Matepuan u3joxeH rpaMOTHO, B ONpe/IesIeHHO# JIOTHYEeCKOi 1ocieno-

BaTCJIbLHOCTH, HE TpeﬁyeT JIOTTOJIHUTEIbHBIX IMOSICHEHUH, TOYHO HCITOJIB3YETCH TEP-
MHUHOJIOTHA.

. JlemoncTpupytores riybokue 3HaHUS AMCLMIUIMH CIELHaIbHOCTH.

° Jlanbl 000CHOBAHHBIE OTBETHI Ha JOMOJHUTEIbHbBIE BONPOCHI IIpernoa-
BaTeJIsl.

2 Ouenka «4» (XOpo1I0) CTABUTCS €CIHU:
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o OTBeThl Ha MOCTaBJICHHbIE BOTIPOCHI B Ounere U31araroTCs CUCTEMATH-

3UPOBAHO U MOCIE10BATEIbHO.
. JIeMOHCTpHUpYETCS YMEHHE aHAJIM3UPOBATh MaTepHall, 0JIHAKO HE BCe

BBIBO/IbI HOCAT apryMEeHTHPOBAHHbBIN W JI0Ka3aTelbHbIH XapakTep, B H3JI0KEHUH J10-

nylieHbl HeOoblue npodeibl (HeTOUHOCTH ), HE HCKA3UBLIME CONCPKAHUE OTBETA.

. Marepuai usjaraeTcsi yBepeHHo, B OCHOBHOM IPAaBHIILHO JIaHbI BCE OI1-
pe/ieNieHus U MOHSTHS.

. [Tpu oTBeTE Ha TOMOJHUTEIbHBIE BONPOCH! MpenojaBaTelis MOJIHbIE OT-
BETHI JIaHbl TOJIKO IPU MOMOIIM HABOISALINX BOIPOCOB.

3 Ouenka «3» (y10B/1eTBOPHTE/IBHO) CTABHTCSH €CJIH:

. Henonano nnu Henocie 0BaTeNIbHO PaCKpbITO COAEpKaHUe MaTepuaa,
HO [T0Ka3aHo o01lee MoOHUMaHHe BOMpOoca.

. Wmenuch 3aTpyiHEHUSs WM JIONYUIEHbI OLUUOKH B ONpeaesIeHuH MOHS-
THH, UCTI0JIb30BAaHUH TEPMHUHOJIOTHH, UCTIPABJIEHHBIE 110CJIe HABOASIIMX BOIIPOCOB.

. JIeMOHCTpHUPYIOTCS TOBEPXHOCTHbIE 3HAHUS IMCLIMIUIMH ClIelIHAIbHO-
CTH; UMEIOTCS 3aTPYIHEHHUS C BHIBOJIAMH.

. [Ipu oTBeTe Ha HOMONIHUTENBHBIE BONPOCHI MperojiaBaTelis OTBEThI Jia-
FOTCS TOJIBKO IPH TTOMOIIM HABOISIIIUX BOMPOCOB.

4. Ounenka «2» (Hey10BJIETBOPHTEILHO) CTABHTCS €C/IH:

. Marepuan u3naraercst HerocneA0BaTeIbHO, COUBUMBO, HE MPECTABJISET

OMNpe/Ie/IEHHOW CHCTEMbI 3HAaHUI MO JUCUHMIIJIMHE, HE PACKPLITO €ro OCHOBHOE CO-
nepxaHue.

. Jlonyuiensl rpyObie OIIMOKK B ONpeaeNeHnusX U MOHATHSX, TPU HCIOJb-
30BaHUH TEPMHUHOJIOIMH, KOTOPbIE HE UCTIPaBJIeHbI MTOCIIE HABOASIIIUX BOIIPOCOB.
. JleMOHCTpUpYyeT He3HaHHe U HEeMIOHUMaHKe CYIIeCTBa IK3aMeHal[HOH-

HBIX BOMPOCOB. He 1aHbl OTBETHI Ha TOMOJIHUTENbHBIC HIH HABOJSIIHE BOTIPOCHI
npernojiaBare’is.

[Ipu BBICTaBIEHHH OLIEHKH, OCOOEHHO HEYIOBIETBOPUTEILHOMN, PENo/iaBarelb
00BACHSET CTYIEHTY HEOCTAaTKH ero oTBeTa. MPakTOpOM, BIMSIOIIMM Ha CHHKEHHE
OLEHKH OTBETA, ABJISETCS TaK)Ke MaJOrpaMOTHas peyb C UCIOJIb30BaHHEM KaproH-
HBIX W MPOCTOPEYHBIX BBIPAXKEHUH, HEyMEHHE NPaBUIIbHO 10J1b30BAThCS TEPMUHAMH.

[Ipu omosiHuTENBHOM camocTOsTebHOM paboTe Hal MaTepuaIoM Kypca Bo3-
MOJKHO ITOBBIILIEHHE Ka4ecTBa BIMOJIHEHUs y4eOHBIX 3a1aHHI.

7.1 OcHoBHast IHTEpaTypa

I. Emues, B.T. Mukpobuonorusi: y4yebuuk s By3oB/ B.T. Emues,
E. H. Mumyctun. — 8-e u3a., ucnp. u gon. — Mocksa : UsnarensctBo IOpaiir,
2021. — 428 c.— (Boicmee obpaszoBanue). — ISBN 978-5-534-06081-2. —
Tekcer : anextponnsrit // O6pazoBarensuas miardpopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/468659

2. Mukpobuonorus : yde6Hoe nocodue mis By3os / P. I'. 'ocmanos, A. K. Fannyn-
nuH, A. X. Bonkos, A. U. U6parumosa. — 4-¢ u3n., crep. — Canxr-ITerepOypr :
Jlanp, 2021. — 496 c. — ISBN 978-5-8114-8107-1. — TekcT : 3/1eKTPOHHBIN //

Jlanb : IEKTPOHHO-OMOIMOTeUHas cHUCTEeMa. — URL:
https://e.lanbook.com/book/171851
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[lanupo, 5. C. MukpoGuosorus : yuedbnoe nocobue s crno / 5. C. lllanupo. —
4-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 308 c. — ISBN 978-5-
8114-7063-1. — TekcT : anekTpoHHbIi // JIanb : 21eKTpoOHHO-OMOIMOTEeYHas CHC-
Ttema. — URL: https://e.lanbook.com/book/154401

Kopocrenésa, JI. A. OcHOBbI 9K0JI0rHH MHKPOOPraHH3MOoB: yuebHoe nocobue / J1.
A. Kopocrenésa, A. I'. KomaeB. — Caunkr-IletepOypr : Jlaub, 2021. — 240 c. —
ISBN 978-5-8114-1400-0. — Texcrt : anekTpoHHbIi / Jlanb : 31eKTpOHHO-
onbimoreunas cucrema. — URL: https://e.lanbook.com/book/168485

7.2 JlonoiHuTE/IbHAS JIHTEPATYpa

A. H. Herpycos, E. A. bonu-Ocmonosckasi, B. M. I'opnenko u ap.; I'lox pexn. A.
W. Hetpycosa, Dxonorust MUKpoopranu3mos — 1-e u3a. — M.: Academia, 2004. —
266 (1) c.

['yceB M.B., Muneesa JI.A., Mukpo6uosnorus. — M.: Academia, 2010. - 464 c.,
461 c.

OnpenenuTenb NaTOreHHbIX M YCJIOBHO natorenHbix rpudos [Teket] / J1. CaTTon,
A. ®oreprunn, M. Punansau; Iep. ¢ aurn. K. JI. Tapacosa, 10. H. Kosanesa, noa
pea. K. P. JloposkkoBoii. - M. : Mup, 2001. - 468 c. : ui. - Bubmmorp.: c. 447-
450.- CnoBaps TepMHHOB: ¢.451-454.-VKka3. naTuH. HazBauuil rpubos: ¢.457-463.
- Ilep. n3a. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill,
M. G. Rinaldi.

Mukpobuonorus [Texcr] : yueGuuK ast cTya. By3os 1o cnem. 311200/ O. /1. Cu-
nopesko [u ap.]. - M. : UHOPA-M, 2005. - 285[1] c. : un. - (Beiciuee obpa3opa-
Hue). - bubnmorp.: c. 280-282.

Kapnosa, A. 0. O6mas u noyseHHass MUKpOOHOIIOrHs : yuebHoe nocobue / A.
10. Kapnoa. — Mxesck : MxeBckas 'CXA, 2020. — 80 ¢. — TekcT : sek-
TpOHHBIi // JIaub : anekTponHo-OnbaHOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/158587

Jluteuna, JI. A. Mukpo6rosorus Mosioka : yuebHo-mMeToauueckoe nocobue / J1.
A. Jlutuna, B. I'. T'opckux, U. 10. Audunopsesa. — Hosocubupek : HI'AY,
2012. — 112 c. — Tekcr : anektpouHsiit // Jlaub : 31eKTpOHHO-OnGIMOTEYHAS
cucrtema. — URL: https://e.lanbook.com/book/5510

7.3 MeToanueckue yKasaHusi, peKOMEHIALHH H IPYTHEe MATEPHAIbI K 3AHSITHSM

I. Tenmep E.3., lllunsuukosa B.K., IlepeBepsesa I'.U. IIpaktukym no Mukpo-
ouonorun. M.: Jlpoda, 2005

2. Kasumupuenko, O. B. Ilpaktiky™m 1o Mukpo6uosnoruu : yuebuoe nocodue / O.
B. Kasumupuenko, M. 10. Kotnsipuyk. — Cankr-ITetep6ypr : Jlans, 2020. — 124
c. — ISBN 978-5-8114-4261-4. — Tekcr : anektponusiii // Jlanb : 3neKTpoHHO-
Oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/133904

3. Meroaunyeckoe pyKOBOACTBO K JIabOpaTOpHO-NPAKTHUECKHM 3aHSTHSAM IO
mukpoduonorun. M.: MCXA. 1999,

4. Pabouas Terpanb st 1abOpaTOPHO-NPAKTHYECKMX 3aHATHI MO MHKPOOHOIIO-
run. M. lleatp onepatuBnoii nomurpaduun  PIFAY-MCXA  umenn
K.A.Tumupssesna, 2016.



8. [lepeuenn pecypcoB HHPOPMAUHOHHO-TEJTEKOMMYHHKALIHOHHOM CETH
«UuTepHery, HEOOXOAHMBIX /I/IS OCBOCHHS AUCHHIIHHBI «MHKpOOHOIOrHA»

1. On-line 6ubnuotrexa http://www.bestlibrary.ru. Jloctyn He orpanuyen

2. Hayunas 6ubnuoreka MI'Y http://www.lib:msu.su.” JIOCTyIl Hie OrpaniyeH

3. lN'ocynapctBenHast nyOnuuHas Hay4yHo—TexHHueckas Oubnuoreka Poccun
http://www.vavilon.ru/. Jloctyn He orpaHu4en

4. DnektponHble cnoBapu http://www.edic.ru. Jloctyn He orpaHiyeH.

CobcTBennas snextpoHHas O6ubnuorexka. CuaerenbcTBo 0 peructpauuu DP Ne

20163 oT 03.06.2014 r. Joctyn He OrpaHuyYeH.

http://pgsha.ru/web/generalinfo/library/elib/

6. Cucrema 'TAPAHT: s1exTpoHHBINH NEepHOAMYECKHH CNPABOYHUK [DIEKTPOHHBIH
pecypc]. — Dnextp.aan. (7162 M6: 887 970 nokymenrtosn). — [b.u., 199 -] ([loro-
Bop Ne746 ot 01 sausaps 2014 r.); Cpok He orpannyeH. JlocTyn U3 Koprnycos aka-
JNEMUH.

7. O6pasoarenbublit noptan Kyol'AY [Dnektpounsiii pecypc]: Pexum mocryna:
http://edu.kubsau.local

8. Undopmannonno-npaBoBoit nopran «['apant» [DaekTpoHHBI pecypc]: Pexum
aoctyna: http://www.garant.ru

9. TNonnpen (www.polpred.com) wikipedia.org/wiki — Bukumneaus — nmouckosast cuc-
tema.  Meduniver.com  —  MeIMUMHCKHH  MH()OPMALMOHHBIH  CaMT.
www.gamaleya.ru — I'Y HUU snunemuonorun u MukpoOuosoruu umenun H.D.
["amanen. www.gabrich.com — MockoBckHii Hay4HO-HCCIIEI0BATEILCKHIT HHCTH-
TYT 3MHJIEMHOIOrUN U MUKpoOnonoruu umenu I".H. ['abpuuesckoro.

10.pasteur-nii.spb.ru  — snuaeMuonornn u  Mukpobuonornu wumenun Ilacrepa
www.medmicrob.ru — 6a3a gaHHBIX 110 00IIEH MHKPOOHOIOTHH.

I1.biomicro.ru — npodaeMbl COBpeMeHHONH MUKPOOHOJIOTHH.

12.micro-biology.ru — pecypc 0 MEKpOOHOIOIHH ISl CTYIEHTOB.

13.www.medliter.ru — anexTpoHHas MeauuIMHCKas OMOIHOTEKA.

14.www.4medic.ru — nH(GopMaLHOHHBIH OPTAJ /s Bpaveil U CTY/IeHTOB.

wh

8.1 ba3bl 1aHHBIX, HHPOPMAIIHOHHO-CIIPABOYHbIE H IOHCKOBbIE CHCTEMBI

Crynentam obecrniedeHa BO3MOKHOCTb CBOOOJHOro a0cTyna K (oHmam yuedHO-
METOJINYECKON JOKYMEHTAllUHU, H3IaHUIH U HHTEPHET-pecypcam.
[Ipy M3yyeHnn AMCHUTIIMHBI HCTIOIB3YIOTCS TPOrPaMMHBIE TIPOAYKTBI:
1. Undopmannonno-npasoBoii nopran «['apant» [Dnekrtponnsii pecypc]: Pe-
KUM
nocrtyna: http://www.garant.ru
wikipedia.org/wiki — Buknneaus — nouckosas cucrema.
Meduniver.com — MeUIMHCKHIT HHPOPMALIMOHHBIN CaT.
www.gamaleya.ru — I'Y HUU snupemuonorun u mukpoouosiornu nmenn H.d.
["amanen.
6. www.gabrich.com — MocKkoBCcKkHif Hay4HO-HCCIIE0BATEIbCKHI HHCTHTYT 3ITH-
JI€eMHOJIOTHU U MUKpoOnosoruu umenu [".H. ["abpuyesckoro.
7. pasteur-nii.spb.ru — aMuIEMHOIOrHH H MUKpoOHoorun uMenH [lactepa

DB
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8. www.medmicrob.ru — 6a3a naHHbIX 110 001IeH MHKPOOHOJIOTHH.

9. biomicro.ru — npo6yiembl COBpeMeHHO MUKPOOHOJIOTHH.
10.micro-biology.ru — pecypc 0 MUKpOOHOJIOTHH /ISl CTY/IEHTOB.

I 1.www.medliter.ru — snexTpoHHas MeauIMHCKas OMOIMOTEKA.

12 www.4medic.ru = WHdopMaHOHHbIH TOPTAT [T Bpavyeil U CTY/IEHTOB.
13.microbiologu.ru — mouckoBas cucrema 1o MUKpOOHOIOTHH.
14.smikro.ru — mouckoBasi CHCTEMa 110 CAHUTAPHOI MHKPOOHOJIOTHH
15.http://www.soil.msu, ru - Kageapa 6uonoruu nous MI'Y
16.http://www.glossary.ru/ - Ciyx06a TeMaTH4eCKUX TOJIKOBBIX CJIOBapeii.
17.http://www .krugosvet.ru - Onnaiin snuuknoneaus Kpyrocaer.
18.http://www.speleogenesis.info/ - BupTyanbubiii Hay4nbIii KypHa.

9. Onucanne MaTepHATBLHO-TEXHHYECKOI 6a3bl, HEOOXOAHMOI 15
OCYLUECTBJIEHHSI 00Pa30BATE/ILHOIO NPOLEcca Mo AHCHHILIHHE
«Mukpobuosiorusn»

Jlist jieKunoHHOro Kypca HeoOXoAMMa KOMIBIOTEpHAsh TeXHHKAa C MYJIbTHMe-
JMHHBIM o0ecrieyeHneM.

JUst IpoBe/IeHUst TPaKTHYECKHX 3aHSATHI 110 AUCHHIUTHHE «MHKPOOHOIOrHS»
HeoOXxoauMa nabopartopusi, OCHaIlEHHas ra30- U BOJONPOBOJIOM, BeHTHsLHel, V-
JlamrnamMM JUis CTepHJIM3alMK MOMEIIEHHH, JaMHHApaMi U MHUKPOOHOJIOrHYEeCKUMH
OoKcamH, CTEpPHIM3ALMOHHON TEXHHKON (ABTOKIABBI, CTEPUIIM3ALMOHHBIE IKA(bI),
TEPMOCTAaTaAMH, aHa’poCTaTaMM, CBETOBBIMH MHKPOCKOMaMH, XxpomaTorpadamu, pH-
METpaMH, LIeHKepamu, BOAAHBIMH OaHAMH, TeCT-CHCTEMaMM Uil MAEHTH(HKALHHU
MHKPOOPraHu3MOB, J1ab0paTOPHOI MOCY/I0#, MOCYA0MOEYHONH MAaIINHOM, AHCTHILIS-
TOPOM, XOJIOAMJIBHUKAMU JUIsl XpPaHEHHs! KOJUIEKIIMH MHKPOOPraHU3MOB H 00pa3slloB
M HEOOXOAMMBIMH PEaKTHBAMH JUISi TIPHIOTOBIEHUS MUTATENbHBIX Cpel, HabopoM
KpacuTeseil, KOMIBIOTEPHAs TEXHHKA ¢ MyJIbTHMeIHiiHbIM obGecrneuennem. Kpome
3TOr0 HEOOXOAMMA KOJIIEKIUHS KyIbTYp MHKPOOPIaHH3MOB M KOMIBIOTEPHAS TeXHH-
Ka ¢ MyJIbTUMEIMHHBIM oOecrneyeHneM.

Tabnuua 7
Caeenns 06 obecne4eHHOCTH ClIEUHATH3HPOBAHHBIMH AYIHTOPHSIMH,
KaOHHeTaMu, 1a00paTOPHAMH

HaumeHoBanue cenmaibHbIX noMe-
HIEHHH U NoMeImeHuit st caMocTos- OcHameHHOCTh CeNHAIBLHBIX IIOMeImeH il 1 no-
TeabHOMH paboTsl (9 yuedHoro kopmyca, MEIEeHHH LISl CAMOCTOATEIbHOI padoThI™*

Ne228, 229, 231 aynuropun)
1

2

Kopn. Ne 9, ayn. 228 1. Mukpockon JIOMO 4 wr. (MuB. Ne 553890/16,
Hus. Ne 553890/17, Uus. Ne 553890/18, Uus. No
553890/19).

2. Mukpockon «AkBenon» 15 wr. (Mus. Ne
558457/29, UuB. Ne 558457/30, Uus. Ne 558457/31,
WuB. No 558457/32, Uus. Ne 558457/33, Uns. Ne
558457/34, UuB. Ne 558457/35, Uus. No 558457/36,
Wus. Ne 558457/37, UuB. No 558457/38, Uus. Ne
558457/39, UuB. Ne 558457/40, Uus. Ne 558457/41,
UuB. No 558457/42, uB. Ne 558457/43).

3. Tepmoctat 6nonornyeckuit BD 115 2 wrr. (Mus.
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No 558444/4, Nus. Ne 558444/5).

4. Becol Texuuyeckue anekTponnsle SPU 401
OHAUS 1 wrr. (MuB. Ne 35078/3).

5. Mukpobuonornyeckuit npobooTOOPHUK BO3TyXa
ITY 1B 1 . (558453/1). :

6. Beirsukaoit mwkad 1 wr. (Mus. Ne 558626/2).
7. Jlamunapustit 6oke BJI-22-600 1 wrr. (Mus. Ne
558459/1).

8. llIkad s xpanenus peaktusos 1 wr. (Mus. Ne
558623/4).

9. Crynbs 13 .

10. Ctoner 15 miT.

Kopm. Ne 9, ayn. 229

1. Mukpockon JIOMO 10 urr. (Mus. Ne 553890/5,
Hus. Ne 553890/6, Uus. Ne 553890/7, Uus. No
553890/8, UuB. Ne 553890/9, Mus. Ne 553890/10,
WuB. No 553890/11, Uus. Ne 553890/12, Uus. Ne
553890/13, UuB. Ne 553890/14, Uns. Ne 553890/15).
2. Muxpockon «Axsenon» 14 wr. (Mus. Ne
558457/15, UuB. Ne 558457/16, UuB. Ne 558457/17,
HuB. Ne 558457/18, UnuB. No 558457/19, Mus. Ne
558457/20, Uus. No 558457/21, Uus. Ne 558457/22,
WuB. Ne 558457/23, Uus. Ne 558457/24, Uus. Ne
558457/25, UuB. Ne 558457/26, Uus. Ne 558457/27,
HuB. No 558457/28).

3. Tepmocrar 6uonoruueckuit BD 115 3 . (Mus.

Ne 558444/1, Uns. No 558444/2, us. Ne 558444/3).

4. Becol Texnnueckue aiekTpornsie SPU 401
OHAUS 1 wt. (MuB. Ne 35078/2).

5. Mukpo6uonoruyeckuii mnpo6ooT6opHUK BO31yXa
[TY 16 I wr. (MuB. No 558453/2).

6. Undpaxpachas ropenka Bacteria safe 1 wr. (Uus.
Ne 558456).

7. Ilpubop BakyyMHOro pHILTPOBAHHS Ul AHAIN3A
BOJIbI (BakyymHas cranuus) [IB® 35/365 1 mir. (Mus.
Ne 558454).

8. Jlamunapusiii 6oke BJI-22-1200 1 . (MuB. Ne
558451/2).

9. lllxad nns xpanenus peaktuBoB 1 wr. (Mus. Ne
558623/2-3).

10. Ctynesg 13 wr.
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Koprn. Ne 9, ayn. 231

1. Mukpockon JIOMO 4 . (MuB. Ne 553890/1,
MuB. Ne 553890/2, MuB. Ne 553890/3, Nus. Ne
553890/4).

2. Mukpockon «Axsenon» 14 mwr. (Mus. No
558457/1, Mus. Ne 558457/2, uB. Ne 558457/3, Uns.
- No 558457/4, Nus. Ne 558457/5. Unus. Ne 558457/6,
Hus. Ne 558457/7, Uus. Ne 558457/8, UuB. Ne
558457/9, inB. Ne 558457/10, UnB. Ne 558457/11,
Mus. Ne UuB. Ne MuB. Ne 558457/12, Uns. Ne
558457/13, UuB. Ne 558457/14).

3. Tepmocrar 6uonoruueckuii BD 115 1 mr. (Mus.
Ne 558444/4).

4. Mukpobuonoruueckuii npobooTOOPHUK BO31yXa
ITY 1B 1 wr. (MuB. Ne 558453/1).

5. Becbl Texuuyeckue anekTponubsie SPU401
OHAUS 1 mrr. (MuB. Ne 35078/1).

6. Borrsknoit mkad 1 mr. (Mus. Ne 558626).

7. lllkad BananoycroiuuBelil 1 mr.

8. Mynerumeauiinbiii npoektop 1 .

9. lllka¢ ans xpanenus peaktuBos | . (Mus. Ne
558623/1).

10. Ctynbst 13 wr.

11. Ctoapl— 17 wr.

LlenTpanbHas HayyHas 6ubiHoTeKa HMEHH
H.H. XKenesnosa YnransHuslii 3a1 nepuoanye-
CKHMX M3/1aHui (kab. Ne [32)

Kommneroteps: — 1 mt. Cronsl — 28 wt. [Tepnomye-
CKHE M3/1aHus B OTKpbITOM octyne Wi-fi

LlenTpanbHas HayuHas OuOIHOTEKA HMEHH
H.W. XXeneznosa KoMnploTepHbIi YnTalIb-
Hblif 3a1 (kab. No 133)

Komnetorepst — 17 mit. Cronel — 28 wr. YueOnas
JIMTEpaTypa B OTKPBLITOM JIOCTYTIE

[lenTpanbHas HayuHas GubinoTeka UMEHH
H.H. XKeneznosa KommnerotepHslii unTaib-
Hbli 3211 (kab. Ne 144)

Komnetorepst — 20 wt. Cronst — 39 wr. Wi-fi

[lenTpanbHas nHayunas 6ubanoreka MMeHH
H.H. Kenesnosa Cnpapouno — 6ubimo-
rpaduyeckuit oraen (kab. No 138)

Komnpiotepsr — 2 mwit. Cronst — 13 wt. CipaBounbie
1 OnbiMorpaduyeckue u31aHus B OTKPHITOM JIOCTY-
ne Wi-fi

LlenTpanbhas Hayunas 6GubinoTeKa UMEHH
H.H. XKenesznora Xonn 2 sraxa (3an tpa-
JHLIHOHHBIX KaTaJoOros)

Crons! — 8 mr. Wi-fi

LlenTpanbhas Hay4yHas 6Gubiuoreka UMEHH
H.H. XKenesnora Ortaesn 6ubnuoredHoro
00CITyKMBAHHS 110 HATIPABICHHIO MEXaHH-
KU ¥ oHepreTHkH (27 y4. kopriyc) Yurasns-
HbI# 3ai1 (kab. Ne 202)

Komneiotepst — 4 mit. Crosast — 12 wt. CripaBoyHble
1 Gubnmorpaduyeckue u3aanus, yueOHas murepary-
pa B oTKpbITOM jJoctyne Wi-fi

[lenTpansnas nayunas Gubnnorexa MeHu
H.HU. XKenesnosa Otaen 6ubanoTeuHoro
o0ciry)KnBaHHs 110 HANPaBIEHHIO TIPUPO-
J1000ycTpoiicTBO (28 yu. kopnyc) YueOubiii
YUTANLHBIH 3211 (Kab. Ne 223)

Komnstorepst — 3 wt. Cronsl — 15 wt. CnipaBoytbie
1 6ubmmorpaduyeckne U3Aanus, NepruoaHKa B 0T-
kpbIToM joctyne Wi-fi

LlenTpansnas Hayunas 6ubimorexa HMEHH
H.H. XKenesznosa Otnen 6ubinoreynoro
00CITy)KMBaHUS 110 HANIPABJICHHIO IIPHPO-
n000ycTpoiicTBo (29 yu. kopnyc) Hayurblii
YHTAIbHBIH 3a1 (kab. No 123)

Komnstorepst — 13 wt. Cronst — 45 mt. CnipaBoynbie
1 Oubnmorpaduueckue H3aaHus, NEPHOIMKA B OT-
KpbiTOM Jroctyne Wi-fi
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O6mexutue Ne8. Komuara mis camonog- | TeneBusop, focka, 00/1b110# cTos1 Ha 12 YesoBek,
rOTOBKH CTYJIbS

9.1 My3eiinbie IITAMMBI MHKPOOPraHH3MOB

1. Proteus vuigaris 2. Proteus spp.

3. Bacillus subtilis. 4. Aspergillus fumigatus.

5. Candida albicans. 6. Trichophyton spp.

7. Candida krusii 8. Pseudomonas aeruginosa.
9. Salmonella dublin. 10. Staphylococcus spp.

11. Streptococcus spp. 12. Esherichia coli 3254

13. Exphiala nigra. 14. Esherichia coli M-17
15. Clostridium spp 15. Bacillus spp.

10. MeToanyeckne peKOMEHIAUMH CTYIEHTAM [0 OCBOCHHIO THCIHILIHHBI
3aHATHSA N0 JAMCLHUILIHHE NMPOBOISTCS B ClELHMATbHO 000py10BaHHOI Jabopa-
Topuu. Jlns nomycka K NMpOBEAEHHIO NMPAKTHYECKOTO 3aHATHS YYalllMecs JIOJIKHBI
ObITh 03HAKOMJIEHBI C TEXHUKOH 0€30MacHOCTH | TpaBHIaMu paboThl B MUKPOOHOJIIO-
ruyeckoil aboparopuu. Ha Bcex 3aHATHAX CTy/eHThI 00s3aHbl ObITh B OeJIbIX Xasia-
TaX, Kax/blii HMeeT cBoe pabouee MecTo, OCHAIlEHHOE BCeM HeOOXOIUMBIM JIIs
NpoBe/ieHHs 1abopaTopHO-NpaKkTHUeCKoro 3aHsTHs. Pabora B nadopatopuu Tpedyer
BHHUMaHHUs M aKKypaTHOCTH. Yualuecs nmocje BbIITOJHEHUsI paboThl, 3aHOCST IMOJTy-
YeHHbIE pe3yJbTaThl B pabouylo TeTpaab, 0GOPMIISIOT HX B COOTBETCTBHH C MPEIb-
SABJISEMBIMH TPeOOBaHUSMH, 110CIIE Yero 3allMIIaloT paboTy y npernojaaBaresis.

Cl10)KHOCTb yCBOGHMSI MaTepHana AUCUUIIMHBI 3aK/IF0YAeTCs B OOJIBLIOM 00b-
eMe MH(OpMalLMH, KOTOPYIO HEOOXOAMMO 3allOMHMHATh (JIATUHCKHME Ha3BaHus, (u-
3HOJIOTHYECKHE OCOOEHHOCTH, paclpocTpaHeHHe B MpPHPOIe, MOP(OIOrHio U T.I.)
MO3TOMY YCBOEHHE MarepHasia AUCLMIUIMHBI JOJDKHO MPOMCXOAHUTH MOCTENEHHO H
HENpepbIBHO OT 3aHATHA K 3aHATHIO. OT M3y4yeHHs CBOHCTB MU 0COOEHHOCTE MHKPO-
OpraHM3MOB K ITOHUMaHHUIO UX poJIH B OHochepe U KU3HH YesloBeKa.

10.1. Buasl u popMbl 0TPAaGOTKH NPONYIIEHHBIX 3AHATHI

CryznenTt, nponycTHBIINI 3aHATHe, 00s3aH B JABYXHEJE/bHbIH CPOK BO BHe-
YPOUHOE BpeMsi, B COOTBETCTBHH C paclucaHueM OTpabOTOK, BBIIOJIHUTH IPOITYIIEH-
Hoe [13. Jlns 3T0oro HeoOX0AMMO CaMOCTOATENBHO TPOPabOTATH MPONYILIEHHYIO TEMY,
otpaborats I13 u 3ammTuTh padoty y nexypHoro npenoaasarens. ITocne storo cue-
7aTh COOTBETCTBYIOILYO 3alIUCh B XKYPHAJIE 10 y4eTy OTpabOTaHHbIX 3aHSTHH.

[Ipu HEeBO3MOXKHOCTH OTpaboTaTh 3aHATHE B PEKOMEH/yeMbI€ CPOKH, CTY/IEHT
MUIIET KOHCIEKT M 3aroJiHsAeT B paboyel TeTpaau TabaMilbl, OTHOCSIIHECS K MPOIYy-
IEHHOW TeMe, 3aTeM 3alluiaeT padboTy y rpenojaBares.

11 MeToanueckne peKOMEHAALUNH NPENOJABATEISIM 110 OPraHH3AIHH
00y4eHHsI M0 JHCUHILIHHE

Jlnst 0cBOEHMs MPAKTHYECKHX H JIaOOPATOPHBIX M MPAKTHYECKUX 3aHATHI 110
JAMCLMIUIHHE HEOOXOAMMO AeNUTh CTYyJeHTOB Ha HeOombuuue rpymmsl (10-12 geno-
BEK) i obecrieveHusi 6€30MacHOCTH MPOBOAMMBIX pabOT W TOBBIIIEHUS KauecTBa
obyueHus.

C uenbio co3nanus ycuoBuii uist obecrnieyeHus 3pPEeKTHBHOrO HCIOIb30BaHUS
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yueGHOro BpeMeHH, JIaHHble IPYIIIbI HA 3aHATUSIX JesiTcs Ha Opurajsl 1o 2-3 Yelno-
Beka. Pabora Opurajamu cozmaer ycloBUsI Ul OJHOBPEMEHHOIO BKJIIOYEHHUS B
y4eOHBIi Mporecc BceX CTY/eHTOB 0e3 UCKIIOUeHMs, TPOMCXOIUT COBMECTHAs MO-
3HaBaTesIbHAs JeATeIbHOCTh, CO3/1aéTcs cpejia 00pa3oBaTeIbHOrO OOIIEHUs U peau-
3yeTcsi IPUHIKI OOPATHOI CBSI3H.

IIporpammy paspadoran cr. npen. [[.B. CHerupes

«,fr_ﬁ»
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PELLEH3US
Ha padouyr nporpammy aucuunianibl 51.0.17 «Mukpoduoaorus»
~®@I'OC BO no nanpasiaennio 19.03.02 [1poayKThl IHTaHUS U3 PACTUTEILHOIO Chl-
pbsi, HANPaBIEHHOCTh: TeXHONOrUs IPOLYKTOB IMTAHUS M3 PACTHTEILHOTO ChIPbS
(kBanuduKanHsa BLINYCKHHKA — DaKa/1aBp)

Mocunoii Jlronmunoi Biaaaumuposroii npodeccopom kadeaps sxostorun Poccuii-
CKOro rocynapcTtBeHHoro arpapaoro ynusepcutera — MCXA um. K. A. Tumupsze-
Ba (PFAY-MCXA um. K. A. Tumupssesa), 10KTop OHOJIOTHYECKHX HAYK (aasee 1o
TEKCTY PEeLEH3€eHT), IPOBe/IeHa peleH3us padoyeid nporpaMMbl AUCHUIITHHBI « MUK-
pobuonorus» - ®I'OC BO no nanpasneruto 19.03.02 [TpoayKThl MUTaHKS U3 PACTH-
TEJIbHOTO ChIPbsl, HANIPABJIEHHOCTh: TeXHOI0rus NPOYKTOB MUTAHUS U3 PACTHTEIb-
HOro cbipbs pazpaborannoit B PI'BOY BO «Poccuiickuii rocynapcTBeHHbIi arpap-
HbIH yHUBepcuTeT — MCXA umenu K.A. Tumupssesa», Ha kadeape MUKpOOHOJIOrHH
1 UMMYHoOJI0THH (paspabotunk CHerupes [[.B. crapumii npenonasaresns kadenps
MUKPOOHOJIOTHH U HMMYHOJIOTHH ).

PaccmoTpeB npeacTaBieHHbIe HA PELEH3UIO MaTepHalIbl, PEIIEH3EHT MpUIe K
CJICZLYIOLIUM BBIBOJIAM:

[Ipenbssiennas pabouas nporpaMma AHCHMILTHHBL « MuKpo6GHonorus» (nanee mno
TekcTy IIporpamma) coomeememeyem tpeboauusm ®I'OC BO 1o HanpapieHHio
19.03.02 [MpoayKThl MUTaHUS K3 PACTHTENBHOIO ChIPbS.

IIporpamma codepoicum Bce 0OCHOBHBIE pasielbl, coomeememeyen TpebOBaHUAM K
HOPMAaTHBHO-METOAMYECKUM JOKYMEHTaM.

I. Ilpencrasnennas B Ilporpamme axkmyaabnocms yueGHON JUCHHMIIMHBI B
pamkax peanusauuu [TOOIT BO ne noonescum commenuio — nucunnnmua « Mukpo-
Onosiorus» BKIOYeHa B 06s3aTenbHblil nepeders @IOC BO, B umka 1HCHUILITHH Ga-
30Bo# yactn — 51.0.17.

2. Ilpencrasiennsie B [IporpamMme yeau JUCUHMILIMHBI cCOOmeemcmeyiom Tpe-
oosarusam ®I'OC BO nanpasnenus 19.03.02 ITpoayKThl NHTAHHS U3 PACTHTEIBHOIO
ChIPbS, HANPABICHHOCTh: TEXHOIOrUs NMPOYKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPbS.

3. B coorBerctBuM ¢ Ilporpammoii 3a aucuuminHoit «Mukpobuosorus» 3a-
KperieHsl crneayloumue kommnerenuuu: OITK-2.1; OITK-2.2; OITK-2.3; T1Koc-2.3.
Hucunninna «Mukpobuonoru» u npexcrasiennas [Iporpamma cnocobua peanuszo-
6amp KOMIIETEHLIMIO B 00BABICHHBIX TpeOoBanuax. KomnereHuus ne vizvieaem co-
MHeHus B CBeTe Npo(ecCHOHANbHON 3HAYHMOCTH M COOTBETCTBUS CONAEPIKAHMIO JIMC-
LHUIIHHBL «Mukpobuonorusy»

4. Pesynomamot o6yuenus, npencrasienHbie B [lporpamme B KaTeropusx
3HaTh, YM€Tb, BIAACTh coomeememeyiom cnenpuKe u CoAepKaHuI0 IUCIUIITHHBI H
OeMOHCMPUPYIOM BO3MONICHOCMY TIOJYYEHHS 3asIBJICHHBIX Pe3yJIbTaTOB.

5. O0was Tpyn0EMKOCTh AUCUMIIHHBI « MUKPOGHOJIOrUs» COCTABIISET TPH 3a-
YETHBIX eauHuIbl (108 yacos).

6. Mudopmanus o B3aMMOCBS3H H3y4aeMbIX JMCLMILUIMH W BONPOCAM HCKITIO-
YeHHUs 1yOIMpOBaHHs B COJACPIKAHUH AMCLUHUILIHH coomeenmcmeyem JeiCTBUTETbHO-
cri. Jlucuunimua «MuKpOOHOJIOTHS» B3aUMOCBSI3aHA C JPYIHMH JIMCIMILIMHAMH
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[TOOIT BO u Yuyebnoro nnana no Hanpasieruio 19.03.02 [lpoaykTsl nutaHus u3
pPacTUTEILHOT'O ChIPbs, HANPABICHHOCT: TeXHOMOrHS NPOAYKTOB MUTAHUS U3 PACTH-
TEJILHOI'O ChIPbsl M BO3MOKHOCTb 1yOJMpPOBaHUS B COIEPIKAHUHU OTCYTCTBYET.

7. IlpencraBnennas IIporpamma npearnonaraet UCIoJib30BaHHE COBPEMEHHBIX
oOpa3oBaTeIbHBIX TEXHOJOTH, MCHOJb3yeMble MPH pean3alii pa3IuYHbIX BUIIOB
y4ebnoii pabotel. Popmbl 00pa3oBaTebHBIX TEXHOIOTHH_coomeemcmeyon Criely-
(duKe TUCHMUIUTHHBIL.

8. Tlporpamma aucuuminabl «MHKPOOHOIOrHs» MpeanonaraeT BOCeMb 3aHs-
. THH B MHTEpaKTHBHOI dopme. | MU |

9. Buael, conepxanue U TpyI0EMKOCTh CAMOCTOSTEIBHOM pabOThI CTYIEHTOB,
npeacTasieHusie B IIporpamme, coomeememeyiom TpeGoBaHUAM K MOATOTOBKE BbI-
MycKHUKOB, coxepxaiiumes Bo @I'OC BO nanpasnenust 19.03.02 I[poaykTsl nuta-
HHUS U3 PACTUTEILHOTO ChIPbsl, HANIPABJIEHHOCTh: TeXHOIOrHs MPOJAYKTOB TUTAHHS U3
PAaCTUTEJILHOTO CHIPbS.

10.ITpeacrapnennsie u onucanubie B [Iporpamme GOpMBI mexyuyeli OLEHKH
3HaHMH (Ompoc, Kak B Gopme 00CYKAHUS OTHENbHBIX BOINPOCOB, TAK H BHICTYILIE-
HHUA, U y4aCTHE B TEeMaTHYECKHX JIMCKYCCHSIX W TPYNNOBBIX O00CYXIEHHSX), coom-
gemcmeyiom creuruke IMCLHMIUIMHBL U TpeGOBaHMAM K BbimyckHukam. dopma
MPOMEKYTOYHOIrO KOHTPOJISI 3HAHMHM CTYJIEHTOB, IpeaycMoTpeHHas [Iporpammoii,
OCYyIIECTBIIACTCS B (pOpMe 3aueTa ¢ OLEHKOI

DopMmbl OlleHKH 3HaHM, npeacrtaBieHHble B [Iporpamme, coomeemcmeyiom
creuuduKe AUCUMIIHHBL U TPeOGOBaHHMAM K BBIMYCKHHKAM, YTO COOMBEMCMeEyen
CTaTyCy AMCUMIUIMHBI, KaK JMCHMILIMHBI 06a30Boii yacTh yueObHoro uukia — 61.0.17
®I'OC BO nanpasnenus 19.03.02 IIpoayKThl NUTaHUS M3 PACTUTEIBHOIO ChIPHS,
HanpaBjIeHHOCTb: TeXHOJIOrHs MPOAYKTOB MUTAHUS U3 PACTUTENLHOTO CBIPBA.

I'1.®opMel onieHky 3HaHWIA, npeacTasaennsie B [Iporpamme, coomseememeyiom
crieundpuKe IMCUUIUTHHBL U TPeOOBAHUAM K BBITYCKHHKAM.

12. YuebHo-meToauueckoe obecrieyerne AMCUMIIMHBI TIPECTABICHO: OCHOB-
HOM Tepatypoit — 4 ucroynuka (6a30BbIil yueOHUK U ydeOGHOE MOocodHe), I0MOTHH-
TeJILHOH JIMTepaTypoil — 6 HauMeHOBaHUs U coomeemcmeyem TpebopanusmM GI'OC
BO nanpasiienus 19.03.02 INpoayKThl MHTaHMS U3 PACTUTENLHOTO CHIPbS

I3.MarepuanbHO-TeXHHYECKOE ObecreueHne UCUMIUIMHBI  COOTBETCTBYET
cneunduke aucuMHbl «MUKpOGHOIOTHS» M 0OecreynBaeT HCIOIb30BaHHE CO-
BPEMEHHBIX 00pa3oBaTesIbHbIX, B TOM YHCIIe HHTEPAKTHBHBIX METOI0B 00yUeHHS.

14.Mertoauueckne peKOMEHAAIMHN CTYJIEHTaM M METOAMYECKHE PeKOMEH ALK
TpenojaBaTesisiM 1o opraHu3alui 00y4eHus 10 JUCLUHUILIMHE Ja0T NPEJICTaBICHUE O
crieunduke 06ydeHus Mo JucuumHe « MUKPOOHOIOTHSY.

OBIIHE BBIBO/bI
Ha ocHoBanuu npoBeneHHON pelleH3MH MOKHO C/leflaTh 3aKJIFOYEHHE, YTO Xa-
paKkTep, CTPYKTypa W cojepkanue pabouell mporpaMMbl JUCUHILTHHBI « MHKpOOHO-
sorus» GI'OC BO 19.03.02 IMpoxyKTsl MUTaHKs W3 PACTHTEIBHOIO ChIPbS, HATIPAB-
JIGHHOCTb: TeXHOIOrHus NPONYKTOB NMHTAHHS U3 PACTHTENBLHOTO ChIpbs (KBanM(HKa-
uHs (CTeNeHb) BbIyCKHUKA — OakanaBsp), paspaboTannas cT. npen. Kadeapsl MHKpO-
Ouosornn u ummyHonoruu, Cuervpessim /1. B, cootsercTByeT Tpebosanusim O®I'OC
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BO, coBpemeHHBIM TpeOOBaHUSAM IKOHOMHKH, PbIHKA TPY/a M MO3BOJIMT MpH €€ pea-

JIM3ALHKH YCIIEUHO 00ecneunTs (POPMHPOBAHHE 3asBJICHHBIX KOMIIETEHIIHI.
Peuensent: Mocuna Jlronmuna Bragumuposna 1.6.H., npodeccop kadeaps

sKkosioruu Poccuiickoro rocynapeTBeHHOro arpapHoro yuusepceutera — MCXA um.

K. A. TumupsszeBa (PTAY-MCXA um K. A. Tumupszera  «435» () 5_ 2021 .
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