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1 OEJIM 1 3AJAYN OCBOEHUA JUCHUITJIMHBI

Llenpro ocBOEHMS TUCHMIUIMHE MUKPOOHOIOTHY SIBIISiETCS - POPMUPOBAHUE 3HAHUHM U yMEHHUH
no oOmeil ¥ 4acTHOW MHUKPOOHOJOTMH, MUKPOOHOJIOTMYECKHM IpoleccaM TpPU IMPOU3BOJACTBE U
nepepaboTKe CeTbCKOXO03SHCTBEHHOM PO TYKIIUH.
3amauaMyl TUCIUILTMHGI SBIISIOTCS H3y4YCHHUE!
1. ocHOB 0011l MUKPOOHOJIOTHH;
2.4aCTHOW  MHKPOOMOJIOTMH: TOYBEHHAs MHUKPOOHMONOTHSA, SHUUPUTHBIE  MHKPOOPTaHU3MBI,
MHUKpPOOHOJIOTHS 3€pHA, KOPMOB, MPOXYKTOB >KUBOTHOBOJCTBA M NTHUIEBOJACTBA, KOHCEPBUPOBAHWS,
BUHOJICNINS;  MUKPOOHMOJIOTMYECKHE  IPOU3BOACTBA  OHMONPENapaToB  CEIbCKOXO3SHCTBEHHOTO
Ha3HAYCHUS
3. OMOKOHBEPCHH OTXOOB CEITLCKOTO X03sCTBa U repepadaThIBAIOIIeH TIPOMBIIIIICHHOCTH.

2 MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII

Vyebnas pucuuiumbHa b1.B.05 MukpoOuosgorus OTHOCUTCS K BapUaTUBHON  4acTH
0053aTeIbHBIX JIUCIUTIIVH.

Opranuzanys UW3y4eHUs AUCHUILUIMHBI MpelycMaTpUBaeT YTEHHE JIEKUUW, MpPOBEACHUE
1ab0paTOPHBIX PabOT, CAMOCTOSATEIBHYIO PA0OTY CTYJECHTOB IO TEMaM JAUCIMILTAHBL.

s uzyuenus OaHHoOU Y4eOHOU OUCYUNIUHBL (MOOYI) HeoOXo0OUMbl credyioujue 3HAHUA,
VMeHUs U HABLIKU, hopmupyembie NPeouecmayiouumu OUCYUNIUHAMU:

Xumus

3uanusa: XuMU3M TIPOLECCOB IMPEBpAIIEHUS MUKPOOPTaHM3MaMHU COCIUHEHUN yriepoja u
a30Ta, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE MPOIECCH MMOJYYEHUS DHEPIMH MHUKPOOPraHU3MaMu
(OpokeHue, npIxaHue, aHadPOOHOE JBIXaHUE); MPEBpAIEHIEe MUKPOOPTaHU3MaMHU COSAMHEHHUH Cephbl,
xenesa, pocdopa u IpYruxX XUMHUECKUX dTIEMEHTOB.

Vmenusa: TIpencraBisTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE TPOIECCHI.

Hasviku: OnuceiBaTh pe3yabTaTbl U (OPMYIUPOBaTH BBIBOJABL. MHTepmpeTupoBath
MOJTYYEHHBIC PE3YJILTATHI IO 33IAHHBIM HITH ONPEICTICHHBIM KPUTCPHUSIM.

CO,Z[ep)KaTeJ'ILHO'J'IOFI/ILICCKI/Ie CBAA3H JUCHUIIIIMHBI OTPAKCHBI B Ta6J'II/II_Ie 2.1

[lepeueHs mocneayOMUX y4eOHbIX NUCHUIUIMH, ISl KOTOPBIX HEOOXOUMbI 3HAHUS, YMEHUS U
HaBBIKH, (OpMHUPYEMBbIE JAHHON yueOHOM TUCIUIUTMHOM:

[Tpon3BOACTBO MPOAYKIIMH PAaCTEHUEBOICTBA
[Ipon3BOACTBO MPOAYKIIMH JKMBOTHOBOJACTBA
TexHomorus xpaHeHUs U IEPepadOTKH MPOIYKIIUUA PACTEHHUEBOICTBA

2.1 ConeprkarenbHO-JIOTHUECKHUE CBSA3H TUCIUIUIUHEI (MOAYIst) Mukpobuonozus

«TexHomorust Mpou3BOACTBA M MEPEPAOOTKH CEITHCKOX03HCTBEHHON MTPOTYKITUN

CO)Iep)KaTeJ'IBHO'J'IOFI/IquKI/Ie CBs3U

Ha3BaHUE y4eOHbIX AUCUUIUIMH (MOyJIei), MPaKTHK

Ha KOTOpPbIE€ OMUPAETCS COAEPKAHNE TaHHOU JUTSE KOTOPBIX COJIep>KaHue TaHHON y4eOHOM
y4eOHOW TUCITUTIIINHBI (MOTYJIS) JTUCITUATITAHBI (MOTYJIs1) BBICTYIIA€T OMOPOM
Xumust

IIpon3BoaCTBO IPOAYKIIMU PACTEHUEBOACTBA
[Ipon3BOACTBO IPOAYKIIMN KUBOTHOBOJICTBA
TexHonorus xpaHeHus U nepepaboTKH MPOAYKLIUU
pacTEeHUEBOACTBA




3 KOMIIETEHIIUU OBYYAIOHIETI'OCS, ®OPMUPYEMBIE B
PE3YJBTATE OCBOEHUS JUCIHUIIJINHBI «Mukpoouoaorus» (rmepeucHb
IUTAaHUPYEMBIX PE3YJIbTATOB O0YUYEHHUS 110 AUCIUILIUHE)

B mpormecce OCBOGHMS JUCHMIUIMHBI  CTYACHT OCBAaWBacT W pa3BUBacT
CIICYIOIINE KOMIICTCHIUH:

® CIIOCOOHOCTBIO  WCIIOJIb30BaTh OCHOBHBIC  3aKOHBI  ©CTECCTBEHHOHAYUYHBIX
JUCHHMILUIAH B TPO(ECCHOHANLHOW  JEATEIBHOCTH,  NPUMCEHATH  METOJIBI
MaTeMaTHYECKOTO aHAIM3a U MOJICIIMPOBAHUS, TEOPETHUECKOTO U AKCIIEPUMEHTATLHOTO
uccnenoanus (OI1K-2);

® CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJIBI HAyYHBIX HCCJICIOBAaHUHN B
00J1aCTH TPOU3BOJICTBA M ITEPEPaOOTKH celbCKoX03srcTBeHHOM poaykiuu (ITK-20);

e BIQJICHHEM METOJaMHU aHajW3a I[OKa3aTeliell KadecTBa W 0O€30MacHOCTH
CEJIbCKOXO3SHUCTBEHHOTO CBHIPhS W TPOAYKTOB HUX IEpepadOTKH, 0OpasloB TMOYB U
pactenwuii (ITK-22).

B pe3ysabTaTe u3yueHusi TMCHHUIJIMHBI CTYIE€HT JT0JIKEH:

3HATH — UCTOPUIO U 3aJa4¥ MUKPOOUOJIOTHH; CUCTEMATUKY, CTPOEHHUE U Pa3MHOXKEHUE
0akTepuil; TCHETUKY MUKPOOPraHU3MOB, UX OTHOIIECHUE K (DAKTOpam BHEIIHEH Cpelibl,
B3aMMOOTHOIIEHUSI MUKPOOPTaHU3MOB MEXIY CO00H, MeTab0IM3M MUKPOOPTaHU3MOB,
MpeBpallleHUe MUKPOOPTaHU3MaMHU COEIMHEHUHN yriepoaa, aszora, docdopa, cepsl,
kKejaeza W JPYTrux DJIEMEHTOB; AMU(UTHBIE MUKPOOPraHU3MBI PACTCHUMN; OCHOBBI
MPOU3BOJICTBA  KOPMOBOTO  Oenka, (EepMEHTOB, BHUTAMHUHOB, aHTHUOHWOTHUKOB,
KOHCEPBAHTOB, TPYOBIX U COYHBIX KOPMOB, IVIOJIOB U OBOIIICH;

yMeThb — IPUTOTOBUTH MpernapaTbl MUKPOOPTAaHU3MOB; pPa3IMdaTh OCHOBHBIC (HOPMBI
OakTepuii;, TOTOBUTh MCKYCCTBEHHBIC IHMTATCIbHBIC CpPEAbl I  BBIpAlMBAHUS
MHUKPOOPTaHU3MOB; BBISBIIATH YUCICHHOCTD AMU(PUTHON MUKPO]IIOPHI pacTeHUIA,
BJIAJIETh — HaBBIKAMHM TMPOBEJCHUS KOJWYECTBEHHOTO Yyde€Ta MHUKPOOPraHM3MOB B
Pa3IMYHBIX CpeAaxX; HaBbIKAMM MPOBEJICHUS KAa4€CTBEHHBIX pEaKIMNi Ha MPOIYKThI
IIPOIIECCOB MOJIOYHOKUCIIOTO OpOKEHHUS; METOJAaMHU TOJYyYCHHUS KYJIBTYPhl OaKTepHi,
COpaXXMBAIOIINX KJIETYATKY, OKUCIISIONIMX JKUP W KIETUaTKy, HaBbIKAMHU MPOBEACHUS
MUKPOOHOJIOTUUECKOTO aHAIN3a PA3TUYHBIX KUCIOMOJIOYHBIX MPOAYKTOB.



3.1 IlepeyeHb KOMMEeTEHIUI

Howmep/manexc Conepiratne B pesynprare m3ydeHns: yaeOHON TUCIUITINHEI 00yJaIOMIHecs TOJDKHEL:
KOMITETEHITHH (WITH e
KOMITCTCHIINT
9acTH) 3HaTh VYMeTh Bmaners
OIIK-2 CcrocoOHOCTBIO TEHETUKY MIPUTOTOBHUTH HaBBIKAMU TIPOBEICHUS
UCTIONB30BaTh OCHOBHBIC | MUKPOOPTaHM3MOB, HX | TpenapaThl KOJIMYECTBEHHOTO
3aKOHBI OTHOIIICHHE K | MHKpOOPTaHH3MOB; ydeTa
€CTECTBEHHOHAYTHBIX (akTOpaM  BHEUIHEH | pa3nuyaTh OCHOBHBIC | MUKPOOPTaHM3MOB B
JVCIATUINH B | Cpensl, (hopmbl GakTepuii; | pPa3IMIHBIX cpenax;
npodeccHoHaIBHOM B3aUMOOTHOILICHHUS TOTOBHUTH HaBBIKAMHU INIPOBEICHUS
JeATEILHOCTH, MHUKpPOOPTIaHH3MOB HCKYCCTBEHHBIC Ka4eCTBEHHBIX
MIPUMEHSTh METOBI | MEXIY co0OM1, | muTaTenbHbBle  CpeAbl | peakUuid Ha MPOIYKTHI
MaTeMaTH4ecKOro MeTaboIN3M UL BBIpAIMBAaHUs | MPOLIECCOB
aHaiM3a U | MUKPOOPraHU3MOB, MHUKpPOOPTaHH3MOB; MOJIOYHOKHUCJIOTO
MOJIEITMPOBAHH, IpeBpaIcHAE BBIABIIITH YMCIICHHOCTh | OpPOXKEHMS; METOAAMH
TEOPETHYECKOTO U | MHKpPOOpraHW3MaMu SnHu(UTHON MOJTYyYCHHUS KYJIbTYpHI
9KCTIEPUMEHTAIBHOTO COGAMHEHUH yriepoza, | MUKpOQIOpHI Oakrepnii,
HCCIIEJOBAHMS azora, (ocdopa, cepsl, | pacTeHuil; cOpaXMBaIOIINX
JKelmesa W JIPYrux KJIETYATKY,
3JIEMEHTOB; OKHCIIAIOINX JKAP U
JCTOKCHUKAIIUA KJICTYaTKy, HaBbIKaMU
KCEHOOMOTHKOB IIPOBEICHUS
MHUKpPOOPIraHU3MaMH; MHUKPOOHOJIOrMYECKOTO
BHH(I)I/ITHI)IG aHaJIku3a Pa3IMIHbIX
MUKPOOPraHnU3MbI KHUCJIIOMOJIOYHBIX
PacTeHHUI; OCHOBBI NIPOAYKTOB.
MPOMU3BOJICTBA
KOPMOBOTO Oenka,
(hepMeHTOB,
BUTaMHHOB,
aHTHOMOTHKOB,
KOHCEpPBAHTOB, TPYOBIX
u COYHBIX KOpPMOB,
IUIOZIOB U OBOILEH
I1K-20 CHOCOOHOCTBIO MHUKpPOOHOJIOTMYECKHE | MCIIOJIb30BATH CHOCOOHOCTBIO
NMPUMEHATH COBPEMCEHHBIE | TEXHOJIOTHUU B MI/IKpO6I/IOJ'IOFI/I‘IeCKI/Ie HCIIOJIB30BATh
METOAbI Hay4YHBIX MMPUTOTOBJICHUN TEXHOJIOTUHU B MI/IKpO6I/IOJ’IOFI/I‘-IeCKI/Ie
HCCJIEJOBAaHUH B 00JIACTH | OpraHHUYECKHX HPUTOTOBJICHUH TEXHOJIOTUH B
TIPOMU3BOJICTBA n | ynoOpeHud, KOPMOB M | OpPraHUYECKHX MIPUTOTOBJICHUHT
nepepaboTkn nepepaboTke yIoOpeHNH, KOPMOB M | OPraHHYECKHX
CEJIbCKOXO035UCTBEHHOM CEJIbCKOXO3SHCTBEHHON | TepepaboTKe yHnoOpeHHi, KOPMOB H
TIPOTYKIUH MPOJTYKIIUH CEIIbCKOXO3SIMCTBEHHOH | IepepaboTke
TIPOTYKIIUH CeNTbCKOXO3SIHCTBEHHOM
IPOTKIIUH
[K-22 BJIaJICHUEM METO/IaMH | TEXHOJIOTHIO UCIIONIb30BaTh 3HAHMSA, | COBPEMEHHBIMU
aHalin3a MoKa3aTeaen IIPUTOTOBJICHUSA HaBbIKH Ha | METOJaMU IPUMCHCHUA
Ka4yecTBa U 0E30MaCHOCTH | MUKPOOHOJIOTHYECKUX | TIPOU3BO/ICTBE MHUKPOOHOJIOTHYECKUX
CENIbCKOXO3SIICTBEHHOTO | Mpernaparos npenaparos Ha
CBIPbSI M IIPONYKTOB HX NIPOU3BOJICTBE

nepepabdoTKH,
MOYB U pacTeHUH

00pasioB




4 CTPYKTYPA U COAEP KAHUE AUCHUIIJIMHBI «Muxpoouoiorus»

OO01m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISET 2 3a4€THHIC €AMHUIIBI, 72 4acOB.

Cemectp Bceero | AyauTopHBIX CamocrosTensHas Jlexmn JlabopaTopHbie KonTtpons
9acoB 4acoB pabota paboThI
2 72 30 42 12 18 3auer
Bcero no ounoit 72 30 42 12 18 3auer
(dhopme 00yueHust
2 72 8 60 4 4 3auer (4)
Bcero no 3aounoit| 72 8 60 4 4 3auer (4)
(dhopme 0OyueHust

4.1 CrpykTypa IUCUHUILUIMHBI (IO YUCIUTENIO Yachl — IO OYHOU (popme 00ydeHHUsl, B 3HaMEHaTelle — 110
3a04HOM hopMe o0yueHus)

Ne /m Pa3gen nuCHUIINHEL, Buner yueOHOI pabOTHI, BKITFOYAs ®dopma:
8 TEMBI pazjerna CPC u TpymoeMKocCTh (B 9acax) -TeKYIIETO KOHTPOJIA
5 ycneBaemoctd, CPC
§“ % 0 } (o . HEAETIAM
2 ° = = _ ceMecTpa); §
3 5 245 A -IIPOMEKYTOIHOM
5 o = | EH 8 E aTTeCTaLHH (mo
= 5 % é E g z $ | cemecrpam)
/A = E o = o @]
1 2 1,2,3 | BBenenue B kype | 13 2 - 4 - 7 | KP
IHUIIEBOM 9 2 2 5 | CP
MHUKPOOHOIIOTHH.
OOnacti  TpUMEHEHHS
JOCTHIKEHUI
MHUKPOOHOIIOTHH.

Kpatkwuii 0630p nctopun
HayKH, BKJAJ PYCCKHUX
YUYEHBIX.

Ponp MuKpoOpranusmon
B mnouse. IIpenmer
MHUKPOOHOIIOTHH.
[IpoxapuoTsl u
9yKapuoTsl. Bupycel u
¢arn.

2 2 45,6 | Mopdonorus
MHKpPOOPTaHU3MOB.
CrpykTypa
OakTepHuaIbHOU KIETKH.
JBrxenue u
cropooOpa3oBaHue.
Poct u pa3smHoOXeHHe
MHKPOOPTaHU3MOB.

2 KP
CP

=
o |5
N
1
NI
1
B~




Ne i/t

CemecTtp

Henenu cemectpa

Pazpen nucuumimgel,
TEMBI pazjena

Bupl yaebHo# paboThI, BKIIIOYAS
CPC u TpynoeMKocTsh (B yacax)

TMPAKTUICCKUE

3aHSITHS
CeMUHapbI

®dopwma:

-TEKyILIEero KOHTPOJIS
ycneBaemoct, CPC
(mo HEACTIAM
ceMecTpa);
-IIPOMEXKYTOYHOI
aTTecTaluu (o
ceMecTpam)

7,8,9,
10

ITuranne
MHKPOOPTaHU3MOB.
Metabonusm.
Iloctynnenue
MUTATEIbLHBIX BEIIECTB B
MHUKPOOHYIO KJICTKY.
[Mumessie MOTPEOHOCTH
MHKPOOPTaHU3MOB.
Twume! nuTanus.
Karaboauszm 31
aHa0oIu3M.
DHepreTudeckue
TIPOIIECCHI y
MHKPOOPT'aHU3MOB.

olo| aexnus

o lov| 1a0. 3aHATHS
[

Si~| CPC

ol Lo
P |© BCEIro

2 KP
Cp

11,12

IIpespaienue
MUKpPOOPTaHU3MaMHU
YTIAEPOACOACPKAIINUX
coeauHeHuil. Ponb
MUKPOOPT'aHU3MOB B
KpYroBOpPOTE BEIIECTB.
CruproBoe OpoKeHue.
Mono4HoKHuCIIOE
OpoJKeHHE.
[IpommoHOBOKHKCITOE
Opoxxernue. PaznoxxeHne
CIIOXKHBIX 0€3a30THCTHIX
BEIIECTB.

KP
CP

IIpoueccet
MIpEBpaICHHSI
MHKPOOPTraHU3MaMu
a30TCOJIEPIKAIINX
COCIUHECHUM.
Kpyrosoport azora B
MIPUPOJIE.
Buonornueckas
(ukcanms a3ora.
buorexHonorus
MHUKPOOHOIIOTUIECKAX
YA0OPUTETHHBIX
MpemnapaTosB.
AMMOHUUKAIHS,
XUMHU3M U BO3OYAUTEIH.
Hutpudukamms.
Jenurpudukanus.

KP
CP

Muxkpodiopa
TIPOTYKIUH
pacTeHUeBOACTBA IIPU
XpaHEHUH! U
nepepaboTKe.

2 KP
Cp

Hroro

42

\l

N

[uy

S~
1

[uy

©
1

3a4cT




4.2 Matpuiia GopMUPYEMBIX AUCIUILUIMHON KOMITETEHIIUN

Paznensl 1 TeMbl AUCLUILIMHBI

KomanuectBo
4acoB

Kommnerennmu (BmMecto mudp — mmwdp u HoMep
kommeteHiu u3 ®I'OC BO)

obiee
1 2 3 4 | ... KOJINYECTBO
KOMITETCHLIUH

BBenenne B Kypc muieBod MHKPOOHOJIOTHH.
O6nactu IPUMEHEHU JIOCTHKEHHH
MHUKPOOHOJIOTHH.

Kparkuit 0030p uCTOpUM HAayKH, BKJIaj
PYCCKHX yYCHBIX.

Ponp mukpoopranmzmoB B mnouse. IIpenmer
MHKPOOHOIIOTHH.

[TpokapHoTHl 1 SyKapHOTHl. Bupych u darn.

12

OIlK-2 | IIK-20 | IIK-22 3

Mopdodonorus Mukpoopranu3MoB. CTpykrypa
OaKTepHaIbHOMN KIIETKH.

JBmxenne W cnopooOpasoBanue. Poct u
Pa3MHOKEHHE MUKPOOPTaHH3MOB.

12

OIIK-2 | IIK-20 | IIK-22 3

[MuTaHne MHUKPOOPTraHU3MOB. MeTaboau3M.
[locTymienne  MUTATENbHBIX  BEIIECTB B
MHUKpPOOHYIO KIIETKY.

[MumeBsie TOTPEOHOCTH MHUKPOOPTaHU3MOB.
Twume! nuTanus.

Karabommsm u aHabonm3M. DHepreTHiecKue
MIPOIIECCHl Y MUKPOOPTaHU3MOB.

O01ee 1 pa3aIdus MPOLECCOB OPOKCHUS 1
JIBIXaHMSL.

22

OIlK-2 | IIK-20 | IIK-22 3

[IpeBpamieHrie MUKpOOpPTaHU3MaMH
YTIEPONCOACPIKAIIIX COSTUHEHUNA. Poib
MUKPOOPTaHN3MOB B KPYTOBOPOTE BEIIECTB.
CrnuproBoe 6poxeHne. MoTOYHOKHCIOE
Oposxenue. [IponmMoOHOBOKHUCIIOE OpOKEHHE.
PaznoskeHne CioxHbIX 0€3a30TUCTHIX
BEIIIECTB.

10

OIIK-2 | IIK-20 | TIK-22 3

[pouecchl npeBpalleHns MUKPOOPTraHU3MaMHU
a30TcoJiepKalux coequHeHuit. Kpyrosopor
a30Ta B PUPOJIE.

Bronornueckas ¢puxcamys a3ora.
BroTtexHoIOrHst MUKpOOHOJIIOTHYECKHX
YOOPUTEIBbHBIX MIPENapaToB.
AMMOHH(DUKAINS, XUMU3M U BO30YANUTEIIH.
Hurpudukaums.

Jenntpudukarus.

OIlK-2 | TIK-20 | IIK-22 3

Muxkpodopa nmpoayKInu pacTeHUEBOICTBA
IIPH XpaHEHUH 1 TepepaboTKe.

OIlK-2 | TIK-20 | TIK-22 3

Hroro

72




4.3 CopeprxaHue pa3fesioB TUCIUTUINHBI

NoeNe HasBanue paznena Coneprxanue pasena B TUAaKTHISCKUX SIUHALIAX
/1

1. Beenenne B kypc mmmieBoi | OOnacTé mpuMeHEHHs IOCTIDKeHHMH MukpoOuonormu. Kpatkuit 0630p

MHUKpPOOHOJIOTHH. UCTOPUM HAYKH, BKJIAJ PYCCKUX YYEHbIX. POIb MHKpPOOPraHHW3MOB B
noyse. [Ipeamer Mukpoduonoruu. [IpokaproTsl 1 3yKaproTsl. Bupycsl
u darn.

2. Mopdomnorus CrpykTypa OakTepuanbHOH KJIeTKH. J[BHXKeHHe U CropooOpa3oBaHUeE.
MHUKpPOOPTaHU3MOB. Poct 1 pazMHOXXEHHE MUKPOOPTraHU3MOB.

3. [Muranue mukpoopranusMoB. | ITocTymieHue MUTaTENbHBIX BEIIECTB B MUKPOOHYIO KIeTKy. IIniieBbie
Mertabonu3M. MOTPEOHOCTH MHKpOOpraHu3MoB. Tumel nurtanus. KaraGommsm u

aHaboJIM3M. DHepreTHYecKre MpoLecchl Y MUKpooprann3MoB. Oomiee u
pas3ynuusl MPOLECCOB OPOXKEHHUS U AbIXaHUSI.

4. [peBpamenne Posb MUKpOOpPraHU3MOB B KpyroBopote BeuiecTs. CIUpTOBOE
MHUKpPOOpPraHU3MaMHU OpoxxeHue. MonouHokuciioe OpoxkeHue. [IponronoBokucioe
YIIIEPOCOAEPIKAIIINX OpoxxeHue. Pa3noxkeHue CIokKHBIX 0€3a30THCTHIX BELIECTB.
COEIMHEHUH.

5. IIpoueccel npespaienus: | KpyroBopot azora B npupone. buonornueckast ¢pukcamys azora.
MHKpPOOPTaHU3MaAMHU BrotexHOMOTMsI MUKPOOHOIIOTHYECKHUX yJOOPUTEIBHBIX IPENapaToB.
a30TCOACPKALINX AMMOHH(UKaNWs, XUMHU3M 1 Bo30ynutenn. Hutpuduxarus.
COEIMHEHUH. Jenntpudukarus.

6. Muxpoopa MpoRyKIuy | OnuQUTHBIE MUKPOOPTaHU3MBI OBOILEH, II010B, sSro. CanpoduTtHas
pacTeHNEeBOACTBA npu | Mukpodiopa 3epHa. Mukpoduiopa 3epHa, MyKH U KPYIIBL.

XpaHEHWHU U nepepaboTKe. MuKpoOHOIOTHIEeCKHE OCHOBEI BUHOENNS. MUKPOOHOIIOTHS KOPMOB,
IUTOJIOB M OBOIIEH. XpaHeHHe 1 nepepadoTKa III0I0B U OBOIIEH.
MuKpoOHOIOTHYeCKUE TPOU3BOICTBA POYKTOB M OHOIpenapaToB
CEJIbCKOXO35ICTBEHHOI'O HA3HAYCHMUS.
4.4 JIabopaTopHBIN NPAKTUKYM
Ne Ne pa3nena Hanmenosanue nabopaTopHBIX paboT TpynoeMKocTb
/i JUCUMIUIAHBI (dac.)
1. 1 OcHOBHBIE (POPMBI OaKTEpHI. 2
2. 1 ITpurotoBnenne 6akTepUaNbHBIX MPENapaToB. 2
3. 2 Mopdosnorus )KUBbIX OaKTEpHii M TIIECHEBBIX IPHOOB. 2
4, 2 CrnoxHas okpacka 6akrepuii mo I'pammy. Okpacka Karcyis u 2
crop GakTepuil.
5. 3 MukpoOroIornuecKkoe UcciaeI0BaHue BO3/LyXa, BOABI U IIOYBHI.
6. 3 Crpykrypa 6akrepuaibHoit kinetku. [Tutanue, GpepmeHTs! 1
SHEPreTHYECKHE MPOLECChl Y MUKPOOPTAHU3MOB.
CocTaB 3aKBaCOK HEKOTOPBIX MOJIOYHOKHUCIBIX TPOTYKTOB. 2
Onpeznenenye NOALEMHON CUTIBI IPOAIKEI.
Hroro 18




4.5 Conep:xaHue caMOCTOSTEIbHON paboThl M (POPMBI €€ KOHT

POJIA

Paznen aucrmInHe! (MO ), TEMBI
paszaena

Bcero
4acoB

CopeprxaHue caMOCTOSATEIFHON
paboTsl

dopMa KOHTpOJIs

Beencnue B
MHUKPOOHOIIOTHH.
MPUMEHEHHUS
MHUKPOOHOIIOTHH.
Kpatkuit  0630p wcTopuu
BKJIa]] PYCCKHX YUCHBIX.
Pomes MuKpoOOpraHm3MOB B IIOYBE.
[IpeameT MUKPOOHOIIOTHH.
[IpokapHoThl 1 3yKapHoTHEL. Bupycsl u
¢aru.

MUILEBOM
Obmact
IOCTHKEHUN

KypcC

HayKH,

7

Paborta ¢ y4eOHOI nuTEpaTypOi.
ITonroroBka goKJIagoB

KP
CP

Mopddonorus MHKPOOPTaHU3MOB.
CrpykTypa OaKkTepHaIbHOU KICTKH.
JBrxeHne ©  cropooOpa3oBaHHUE.
Pocr " pa3MHOKEHHUE
MHUKpPOOPIaHH3MOB.

Pabota ¢ yueOHOM uTEpaTypOii.

2 KP
CP

[Muranue MHKpPOOPTaHH3MOB.
MeTtabomm3m. [octynnenue
MUTATEIbHBIX BELIECTB B MUKPOOHYIO
KJIETKY.

[Mumiessie MOTPEOHOCTH
MUKPOOPIraHU3MOB. THUIIbI IUTAHUS.
Karabonuzm u aHaboIn3M.
OHepreTuyeckue IIPOLIECCHI y
MHKpPOOPI'aHH3MOB.

O61iee 1 pa3aHyus MPOLECCOB
OpOXKEHUS U JTbIXaHHS.

Pabora ¢ yueOHOI uTEpaTypOH.
Peruenue 3aga4 u TecToB

2 KP
CP

[IpeBpaieHre MUKPOOPTaHU3MaMH
YTIAEPOACOACPIKAIINX COCTUHCHUH.
Ponb MuUKpOOpTraH3MOB B
KPYTOBOPOTE BEIIIECTB.

CrmproBoe OpoXeHue.
MosnouHoKkuCI0€ OpOKEHNE.
ITponmoHOBOKHCTIOE OpOKEHHE.
Paznoxenne cioXHBIX 0€3a30TUCTHIX
BEIIIECTB.

Pabora ¢ yueGHOW nHTEpaTypO.
CocraBneHne pabodeii TaOIUIBI

KP
CP

[Iponeccel npeBparnieHus
MHUKPOOPTaHU3MaMH
a30TCOJEPKALMX COCTUHEHUI.
KpyroBopoT azoTa B mpupoe.
Buonorndeckas ¢pukcanus a3ora.
Bbuorexunonorus
MHKPOOHOJIOTMYECKUX
yIOOPUTENBHBIX IPENapaToB.
AMMOHU(UKAIYS, XUMU3M U
BO30yAHUTENH.

Hutpudukarms.
Jenntpudukarms.

Pabota ¢ yueGHOM uTepaTypoil.
Pemenue 3ama4y u TeCTOB

KP
CP

Muxkpodiopa IpoIyKIHH
pacTEeHHEBOACTBA IIPU XPaHECHUN U
nepepadoTKe.

Pabota ¢ yuebHoO# uTepaTypoi.

2 KP
CP




5 OBPA3OBATEJIBHBIE TEXHOJIOT' N

[Ipumenenne MynbTUMEIUIHOTO 000PYIOBaHUS HA JIEKIMSIX, CIPABOYHO- HH(POPMAIIMOHHBIX CUCTEM
IUIsL CAMOCTOSITENTbHON PaOOTHI.

5.1 I/IHTepaKTI/IBHBIe 06pa30BaTeHBHBIC TCXHOJIOTHMH, UCITIOJIL3YCMBIC B ayAUTOPHBIX 3aHATUAX

Bun 3ansTus Hcnonbk3yemble HHTEpaKTUBHBIE 00pa3oBaTenbHble | KonnuecTBo
Cemectp
(JI, ITP, JIP) TEXHOJOTUH 4acoB
2 J Jlexuyu B BUJE MyJIbTUMEIUMHON IIPE3CHTALIUN. 4
Juckyccum.
JIP MynsTuMeauiiHas npesenramnus. J{uckyccun. 4
Pemenue nocraBieHHbIX 331a4.

Hroro: 8




6 OUEHOYHBIE CPEACTBA JJISA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,

MMPOMEXYTOYHOM ATTECTALIAA 110 UTOI'AM OCBOEHUW A TV CLUAILIMHBLI 1

YUYEBHO-METO/IMYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHON PABOTBI

CTYJAEHTOB

6.1 Busbl KOHTpOJISA U aTTecTaluu, GOpPMBbI OLICHOUYHBIX CPEJICTB

Buner O1neHOYHBIE CpeACTBa™
No No KOHTPOMA M 1y 1 renoBanme paszzaena y4eOHoi
aTTecTalluu KomnuectBo
/1 | cemecTpa JUCLUIUINHBI ®opma
(BK,TAT, BOIIPOCOB B 3aJJaHUU
IIpAT)
1. 2 BK, Tar, |BBenmenue B Kypc nuiieBon BXOJHOU KOHTPOJIb 6 BOIIPOCOB
[IpAT  |MHKpPOOHONOTHH. TEKYIUN KOHTPOJIb 13 Bompocos
IIPOMEKYTOUHAS 7 BOIIPOCOB
aTTecTanys
2. 2 BK, Tar, |Mopdomorus MUKpOOPraHU3MOB. |BXOAHON KOHTPOJIb 17 BompocoB
I[IpAT  |CrpykTypa OakTepraIbHOMI TEeKyIIUHA KOHTpOJb |23 Bompoca
KJIETKU. MIPOMEKYTOUHAs 8 BompocoB
JBmwxkeHne u cropooOpa3oBaHHE. |aTTeCTaLus
Pocr u pa3sMHOXEHHUE
MHUKPOOPTaHU3MOB.
3. 2 BK, Tat, | Iluranue MUKpOOpPraHHU3MOB. BXOJTHOW KOHTPOJIb 10 BompocoB
[IpAT  |Merabommsm. [loctymnenue TEKYLIUH KOHTPOJIb 18 BompocoB
MIUTATENbHBIX BEIIECTB B IIPOMEKYTOUHAS 12 BompocoB
MHUKPOOHYIO KIIETKY. aTTecTauus
4. 2 [IpAT  |IIpeBpamenue MPOMEKYTOUHAS 12 BompocoB
MHUKPOOPraHu3MaMHt aTTecTauus
YTIIEPOICOAEPIKAIITIX
coenuHeHuil. Poib
MHUKPOOPTaHU3MOB B
KpYTrOBOPOTE BEIIECTB.
5. 2 I[IpAT  |IIpoueccs mpeBparieHus MIPOMEXKYTOYHAS 6 BOIIPOCOB
MHUKPOOPTraHU3MaMHu aTTecTanus
a30TCOoJIEpXKAIINX COeINHEHUH.
Kpyrosopot a3ota B npupoze.
buorexHonorus
MHUKPOOHOIOTrHUECKHX
yIOOpHUTENIBHBIX MIPENapaToB.
6. 2 [IpAT  |Muxkpoduiopa npoayKIuH IIPOMEKYTOUHAS 6 BOIIpOCOB
PacTEeHHEBO/ICTBA [IPU XPAaHEHHH |aTTeCTalus

1 miepepaboTKe.




SourwdE

RRO©ooNoO~wNE

0.
1.
12.
13.
14.
15.
16.
17.

Bomnpoce! 11 BXOJHOTO KOHTPOJIS 3HAHUU
«BBeeHne B Kypc NuiieBoi MUKPOOHOJIOT N
Uro u3yuyaeT Hayka MUKpoOHoJorus?
JlaTh MOHSATHE MUKPOOPTraHU3MaM.
Kto oTHOCHTCS K DyKapuoTaM, IpOKapuoTaM M akapruoTam?
OxapakTepu30BaTh MPOLECCH (PArouTo3a U MUHOLUTO3A.
Hazosure orkpritue JIyn [Tactepa.
[Tepeuncnure otkpeitue K. JInnues.

«Mopddoaorus mukpoopranuzmoB. CTpykTypa 0akTepuaJbHOH KJIETKH. [ BUKeHNE U
criopoodpasoBanue. Poct u pasMHOKeHHe MUKPOOPTraHHU3MOB)
Ctpoenue npocTemx.
[lepeuncnure OCHOBHBIE OTJIMYUS IPOKAPHOT OT SYKAPHUOT.
UeM OTIMYAIOTCS aKapUOThI OT SYKApUOT.
KT0 13 MUKpOOpPraHu3MoB OTHOCHUTCS K IIPOKapUOTaM.
KT0 13 MUKpOOPraHu3MOB OTHOCHUTCSI K 3YKapHOTaM.
KT0 13 MUKpPOOPraHM3MOB OTHOCUTCS K aKapUOTaM.
[lepeuncnure ocHOBHBIE (POPMBI OaKTEPHiA.
Kakue u3 mapoBuIHbIX OaKTepUil COSTUHEHBI B BUE LIETIOUKU?
VY kakux 6axkTepuil 60s1ee U3BUTHIE KIETKU?
CKOJBKO MIIOCKOCTEH JeNIeHUsI UMEIOT CapIlUHbI?
Kaxkue 6aktepun OTHOCATCS K U3BUTHIM?
Kak Ha3pIBaroTCs ManoyKOBUIHBIE MUKPOOPTaHU3MBI 00pa3yIoIue CIopbl?
Kak Ha3pIBaroTCs aq0YKOBUHBIE MUKPOOPTraHU3MbI HE 00pa3yroIye CIopbl?
O6nacTi mpuMEHEeHUsI MUKPOOPTaHNU3MOB.
3HaueHue BUPYCOB.
3HavyeHue ¢aros.
CrpoeHue BUpycoB U (aros.

«IIuranue MmukpoopranusmoB. Mera6om3Mm. [locTynienne nuTaTeIbHbIX BellleCTB B
MHKPOOHYIO KJIETKY»
Kaxkue BemrecTBa BXOJST B COCTaB KJIETOUYHON CTEHKH OaKTepuii?
B kakyto ¢a3y pa3BuTHs OakTepuH XapaKTEePU3YIOTCS 3aJIepKKOU Iporecca pa3MHOKEHH?
Kaxue 0akTepuu MOKPHITHI )KTYTUKAMHU IO BCEH MOBEPXHOCTH KJIETKU?
C HanuumeM Kakoro BELIECTBA CBA3BIBAIOT YCTOWYMBOCTD CIIOPHI K BBICOKUM TeMIlepaTypam?
HazoBuTe nprynHbl yCTONYHMBOCTH 3HOCTIOP K BHELIIHUM (PaKTOpaM.
Kakyto (pyHKIIHIO BBINOJIHSAET HYKJIEOTH]] B OaKTepUaIbHON KieTKe?
[lepeuncnure a3bl pa3BUTUS OAKTEPUU.
HazoBute ciocoObl pa3sMHOKEHUS! OaKTEepUid.
JlaTh IOHATHE METAOOTN3M.
10 Kak npoucxoaut nutaHue y NpocTeHIInX.

CoNoR~ LN E

Borpocs! 11 TeKyIero KOHTposIs 3HAHUU

3AJJAHUE Ne 1
«PaboTa ¢ MUKPOCKOIIOM U IIPUIOTOBJICHHE NPENapaToB)

1. C xaxoit LEJIBIO UCITOJIB3YETCA UMMEPCUOHHAA CUCTEMA MHKpOCKOHa?

Yrto AOJIDKHO HAXOAUTBCA MCXKAY «KMMMCPCHOHHBIM» 00BEKTUBOM MHKPOCKOITIa 1 npenapaTOM?

2
3. Kakue yBennueHus: XapakTepHbI I «CYXUX» 00bEKTUBOB?

4. YV KakuX CUCTEM MHUKPOCKOTIA BBIIIIE pa3periaronias CioCOOHOCTh?

5. Kakoit metoz ucnonb3yercs A1 NPUTOTOBIEHUS JKUBBIX MIPENapaToB?

3AJIAHUE Ne 2
«YCTpPOHCTBO MUKPOCKONA ¥ TEXHMKA MUKPOCKOIIMPOBAHUS



1. Yro HOIKHO HAXOAUTHCS MEXKIY «CYXUM» OOBEKTUBOM U MpernapaTom?
2. Kakoe yBenmnueHne uMeeT UMMEPCHOHHBIN 00HEKTHUB?
3. UYro BHINOIHSAET POJIb HIMMEPCUOHHOH KUAKOCTH B UMMEPCHOHHON CHCTEMe MUKpOcKomna?

3AZIAHUE Ne 3

«OcHoBHBIE GOpMBI DaKTepHil. AKTHUHOMHIETHI»

Kaxkue n3 mapoBuHbIX OaKTEpUil COETMHEHBI B BUJIE LIETTOUKHU?

VY kakux 6akTepuii 60oee U3BUTHIE KICTKUA?

Kakue 6akTepun IMEIOT 10 OJJHOMY KT'yTHUKY?

Urto 00111€T0 Y aKTHHOMHUIIETOB U OaKTepuii?

Kakue QpyHKIMH BRITOTHSIOT CIIOPHI y MaJTOYKOBUIHBIX OaKTepuii?
CKOJIBKO IIOCKOCTEH AEJIEHUsI UMEIOT CapLIMHbI?

Kakue 6akTepuu OTHOCATCS K U3BUTHIM?

Kaxkue 6axtrepun 00paszyroT criopsi?

ONoGa~WONE

3AJJAHUE Ne 4

« OcHOBHBIE ()OPMBI MUKPOOPTraHU3MOB. AKTHHOMHIETHI»

Kakum popmam Oaktepuii mpucyia ciocoOHOCTh 00pa30BhIBAThH CIIOPHI?
I'te Hambonee pacrpocTpaHeHBI )Kele300aKTeprun?

Kakue cTpyKTypbl KJI€TKH OTBETCTBEHHBI 32 IBUKECHHE?

Kakue ¢pyHKIMH BRITIOTHSIOT CIIOPBI Y aKTHHOMHUIIETOB?

Kakue 6akTepuu MOKPHITHI )KT'YTUKAMU O BCEH MOBEPXHOCTU KIETKU?
Yro 00m1ero y akTHHOMHLIETOB U TprOOB?

OTMeTbhTe OCHOBHBIE OCOOEHHOCTH aKTUHOMHUIIETOB.

Noogok~whPE

3AJJAHUE Ne 5

«Mopdosorus dakrepuii»

Kakue BemecTBa BXOJIAT B COCTaB KJIETOYHOM CTEHKU OakTepuii?

B kaxyro ¢a3y pa3Butus 6akTepuH XapaKTepU3YIOTCS 3aJepKKOI mpoliecca pa3MHOKEHUs?
[IpencraBuTenn Kakoil rpynibl UICTUHHBIX OaKTepHil 00pa3yroT CrIophI?

Kaxue npuznaku 6akrepuii oTHOCATCS K MOp(OIOruyeckum?

Kakas cTpyKTypa KJIETKH BBINOIHAET GYHKIUU OCMOTHYECKOro 6aprepa?

Ckomnpko criop popmupyercs B KJIeTKe OakTepuii?

oakrwdE

3AJIAHUE Ne 6
«IlnTaTesbHBIE CPebI AJ51 MUKPOOPTaHU3MOB)
1. 1.Kak Ha3bIBatOTCA CPEJIbl, COCTaB KOTOPHIX TOUHO U3BECTEH?
2. Kaxkue cpensl cO3a0T YCIOBUS ISl IPEUMYIIIECTBEHHOTO Pa3BUTHUS OJTHOTO BHJIa WIIH TPYIIIBI
POACTBEHHBIX MUKPOOPTaHU3MOB?
3. Kaxkue MeTop1 00pabOTKH UCTIONB3YIOTCS IPHU CTEPUITN3ALIMN TUTATETIBHBIX Cpef?
4. Kak Ha3bIBarOTCS Cpeibl, UMEIOIINEe HeOTPEIeIEHHbBIN XUMHIECKUI COCTaB?
5. Tlpu xakoM MeToqie 00paOOTKU MUTATENBHBIX CPEM U MHUIIEBHIX MPOYKTOB HE TOTHOAIOT
criopsl OakTepuii?



3AJIAHUE Ne 7
«MeToabl CTepUJIM3AlMUA B MUKPOOHOJIOTHI)
1. Kakue MeToJIbl OTHOCATCS K XOJOJHOM CTepUIU3aLiu?
2. Kakue MeToJIpl OTHOCATCS K TEPMUUYECKOM cTepriin3anuu?
3. KakoB 0cHOBHO# pexxuM 00paOOTKU MPU aBTOKIABUPOBAHUU?
4. KaxkoB pexxum 00pabOTKH MpU nacTepu3anuun?
5. Kakoii pexum 00paboTK HEOOXOIUM ISl ITOJTyYSHHSI CTEPUIIBHOM CTEKIISTHHOM MOCYIbI?

3AJIAHME Ne 8

«Mopddoaoruyeckasi XapakTepucTHKA U CUCTEMATHKA 0aKTepuii»

C Hanmu4ueM Kakoro BEUIECTBA CBS3BIBAIOT YyCTOMYMBOCTH CIIOPHI K BEICOKUM TeMIiepaTypam?
K kako# rpyrie oTHOCATCS ICEBAOMOHA/IbI?

Kakne 0co0eHHOCTH MPHUCYIIT MUKCOOAKTEPHSIM?

Kakwue BemiecTBa BXOJAT B COCTaB IIUTOIIa3MaTHUECKONH MeMOpaHbl OakTepuii?

B kakux cTpykrypax 6akTepuanbHON KJIETKU OCYILECTBISAETCS CUHTE3 Oenka?

UYem obycnoBiena nar-aza?

UYem oTiinyaeTcs HyKiaeou OakTepuil OT sSApa BbICIIUX OPraHU3MOB?

NookrwnpE

3AJIAHUE Ne 9
«®epMeHTHI U MHTAHHE MUKPOOPTAHU3MOB)
1. Kakwue ¢pepMeHTH Y MUKPOOPTaHU3MOB SIBIISIIOTCS IEPEHOCYMKAMH BOI0pOIa?
2. HazoBute (hepMeHTHI, y4aCTBYIOIIUE B IEPEHOCE MUTATEIBHBIX BEIIECTB Yepe3
[IUTOIUIA3MAaTHIECKYI0 MEMOpaHy B KJIETKY.
3. Ilpu kakux croco0ax MOCTYIUICHHS MUTATEIbHBIX BEIIECTB B KIIETKY OakTepuil Tpedyercs
3aTpara sHepruu?
4. Kakue pepMeHTHI ABIAOTCS K30(pepMeHTaMK?
5. Kakue MUKpOOpraHnu3Mbl NCTIOIB3YIOT COTHEYHYIO SHEPTHIO B 0OMEHE BEIecTB?
6. Kakue MuUKpoopranusMsl BIsOTCS poTonuTorpodamu?

3AJIAHME Ne 10

«Posb pepMeHTOB B :KHU3HEAESATEILHOCTH MUKPOOPTaHU3MOB.

IInTanue MUKPOOPraHM3MOB)

Kakwne epMeHTHI SBIAIOTCS OKCHIOPENyKTa3amMu?

B kakux nporeccax KU3HEAEATeIbHOCTH YJaCTBYIOT OKCUIIOPETYKTa3bl?

Kakas rpyrmia MEKpOOpPraHH3MOB UCTIOIb3yeT OPraHMYECKUI HCTOYHHK yTieposa?
Kakune ¢pepMeHTH! y4acTBYIOT B Ipolieccax JAbIXaHUsI MUKPOOPTraHU3MOB?

Kakue rpynnel MUKpOOPTaHU3MOB OTHOCATCSI K XEMOJIUTOTpodam?

Kakoit ncTouHMK yrieposia He0OX0 UM reTepoTpoHBIM MUKPOOpPraHu3Mam?

ocoarwhE

3AJJAHUME Ne 11

«@epMeHTBI B KU3HEAEATEJIbHOCTH MUKPOOPTaHM3MOB)

Kakoit pepMEHT y MUKPOOPIaHU3MOB Y4aCTBYET B IIEPEHOCE AIEKTPOHOB?

2.Kakue ¢hepMeHTHI SBISIFOTCS 3HA0(PEpPMEHTAaMU B JKU3HEIEATEIbHOCTH MUKPOOPTaHU3MOB?
Kakoit HcTOUHHK yriiepo/ia UCTONb3YIOT aBTOTPO(PHBIE MUKPOOPTaHU3MBbI?

Kaxue muxpoopranu3mMel OTHOCATCS K (POTOOPraHOTPODHBIM?

Kakue ¢pepMeHTHl y4acTBYIOT B IIpolieccax OposkeHUs MUKpPOOPTraHU3MOB?

Kaxue mexaHu3Mbl nepeHoca BEIIeCTB B KIIETKH MUKPOOPTaHU3MOB CBSI3aHBI C y4aCTHEM
¢bepmeHTOB?

RN
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KOHTPOJIBHBIE BOITPOCBI K CEMUHAPY
«KyJIbTHBMPOBAHME MUKPOOPTAHU3MOB. MeToAbl CTePWIN3ALMI)
1. Kak knmaccu(uuupyroTcs muTaTenbHbIe CPebl

— 10 cocTaBy?

— 110 KOHCUCTEHITUU?

— 10 HA3HAYEHUIO?
2. Kakue ectecTBEHHBIE CpeJibl UCIIONIB3YIOTCS IIPU BhIpAIIMBAHUK MUKpoOopranu3MoB? Kak oHu
rOTOBATCS?
3. YncTele M HAKONMTEIbHBIE KYJIbTYphI: IOJYyYEHUE, METO/IbI ToceBa. Kakas nmocyza ucronb3yercs
JUIS KYJIbTUBUPOBAHUS MUKPOOPTraHU3MOB Ha IJIOTHBIX U B )KHIKHUX cpenax? Kakue metoabl mocesa
UCTOJB3YIOT ISl KyJIbTUBHPOBAHUS a3p000B U aHadpOOOB?
4. Yto Ttakoe crepunun3anus? JaTe MOHATHE O «XOJOJAHOW» U «TOpsSUYEH» CTEPUITU3ALIH.
5. Xumuyeckast CTepUIIM3aLUs: TPUMEHEHNE aHTUCETITUYECKUX BEIECTB ¢ OAKTEPULIUIHBIM U
0aKTepUOCTATUYECKUM JICHCTBUEM.
6. Mexanuueckasi CTepuIM3alsl: Ha3HAYE€HHUE U YCTPONCTBO (PUIBTPOBAIbHBIX PUOOPOB.
7. TepMuyeckasi CTepUIN3aIUs — acTepu3anus (PeKUMBbI, Ha3HAYCHHE).
8. Tepmuueckas crepuinsanus — cyxas: ¢puamMOupoBaHue (pexuM, Ha3HAUYEHUE), CYXUM KapoM
(pexuM, Ha3HAYCHHUE).
9. TepMuueckasi CTepUIM3aLUs — BIIAXKHAS: KUISTYEHUE (pEXXUM, Ha3HAYCHUE), TUHAAIN3aus (pPExXUM,
Ha3HAYCHHE).
10. Tepmudeckasi CTeprIM3aIis — BJIaKHAas: TapOM I10]] 1aBJICHUEM (PEKUMBbI, HA3HAYCHHE).
11. Tepmuueckast crepuiin3anus — BiakHasi: ApoOHas B anmnapare Koxa (CyliHOCTh METO/1a, PexkKHM,
Ha3HA4YCHHUE).
12. JIpyrue MeToAbl CTepUIIH3AIMH: BBICYIIMBAHUEM, JIy9ucTOM sHeprueii (Y d-mayun), yIbTpa3ByKOM.
13. IloaroroBka nocybl K CTEPUIM3ALUH.

Borpocsl 11 MpoMeXyTOYHOM aTTecTaluu (3a4eTa)

JIBI>KeHHe, pa3MHOXKEHHE M CIopooOpa3oBaHue y OakTepHidl. YCTOWYMBOCTH HAOCIOP K (pakTopam
BHEIIHEW Cpebl: IPUYUHBI YCTOMYHBOCTH.

PacnpocTpaHneHue MUKPOOPIaHU3MOB B MPHUPO/IE, BAMSHNAE BHEIIHUX (PAaKTOPOB HA MUKPOOPIaHU3MBI.
B3aumooTHOLIEHUST MeXAYy OTAEIbHBIMU TpyNIaMH MHUKPOOPraHM3MOB B IIOYBE M MEXAY
MHUKPOOPIraHU3MaMH U APYTUMH KUBBIMHU CYIIECTBAMH.

Bupycs! u daru, ux ctpoenue u GpyHkuuu. PazmHoxxenue. 3HaueHue.

AspobHoe npixaHue. Mcmonb3oBaHME 3HEPrUU MUKpoopraHu3mMamu. CBsi3b MEXIY JAbIXaHUEM U
OpOXKEHUEM.

Pasmepsl, ¢opma, CTpyKTypHas OpraHuzanuss M XHMHYECKUH cOCTaB OaKTepHadbHOH KIIETKH.
I'pamnonokurenbHble M TpaMOTpULATeNbHbIEe OakTepuu. 3HaueHHe Okpacku Mo [pamy s
JMAarHOCTHUKH MUKPOOPTaHU3MOB.

AHa’poOHOE JbIXaHHE MHUKPOOPTraHU3MOB C HCIIOJIB30BAHMEM KHCIOpOJa HUTPATOB MU CYNb(ATOB.
MuKpoOopranu3Msbl, BbI3BIBAIOLIUE 3TU NIpoLecChl. [[poayKThl BoccTaHOBIIEHUS.

OTHolIEeHNe MUKPOOPraHU3MOB K kuciopony. Kinaccupukanuss MUKpOOpPraHU3MOB MO OTHOILIEHHUIO K
KHUCJIOPOAY, 3HAU€HHE UX B IPUPOAEC M B TEXHOJOTMUECKUX Ipolieccax MepepadoTKU M XpaHEHUs
MIPOTYKIIHH CEITBCKOTO X031 CTBa.

IIpoueccel moOJlydeHUsT DHEPrMM MHMKpOOpraHM3MamMu. XHMHU3M M DJHEPreTHMKa IPOLECCOB.
PacxonoBanue mony4eHHOM SHEpruu MUKPOOPraHU3MaMHu.

Tunpl nuTaHUsT MUKPOOPTaHMW3MOB: MOJpA3JEIEHHE B 3aBHCUMOCTHM OT HCTOYHHKOB JSHEPIHMU U
yraepoja, MpUpoabl UCIONIb3yeMOro cyocTpara.

[Tporiecchl MUTaHUST Y MUKPOOPTaHU3MOB: MOCTYIIJICHUE NMUTATEIbHBIX BEIIECTB B KJIETKY, HCTOUHUKU
OTJENbHBIX MUTATEIbHBIX HIEMEHTOB.

@®epMeHThl MUKPOOPTaHU3MOB: XUMUYECKas PUPOJa U CYIIHOCTh JEHCTBUS.

Knaccudukanmss depmerToB. DHA0- U dk30hepMeHThl. Ponp mepmeas B KU3HENEATEIBHOCTH
MHUKPOOHOM KIJIETKH.
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BnusiHue BHEUIHMX YCIOBHUH CYIIECTBOBAHHS MHKPOOPTaHM3MOB Ha HMX pa3BUTHE. Vcmosibp3oBaHue
(akTOpoB BHEWIHEH Cpelnbl i PEryJIupOBaHUS KHUIHEACSITEIbHOCTH MMKPOOPraHU3MOB TMpHU
XpaHEHUHU MPOTYKIIMU CETbCKOTO XO03sHCTBA.

A30THOE MUTaHHEe MUKPOOPTaHW3MOB: aMUHOABTOTPOGBI U amMmuHOreTepoTpodnl. KpyroBopor azora B
npupoje. Poib OTAETBHBIX XUMUYECKHUX 3JIEMEHTOB B META00IM3ME KIETKH.

Mopdonoruueckas XapakTepUCTHKA TIUIECHEBBIX TIPUOOB W MX 3HAYCHHE B TEXHOJOTHYECKHX
nporeccax XpaHeHHUs MPOAYKIIH CEIbCKOTO XO035HCTBA.

MomnouHokuciaoe OpokeHue: BO30OYIOUTENH, XHUMU3M U KOHEYHbIE MPOIYKTHI  OpOXKEHUS.
Vcnonp30BaHne MOJIOYHOKHUCIBIX OakTepuil TNpPU KOHCEPBUPOBAHUHM IHIIEBBIX MPOAYKTOB U
CHJIOCOBAaHHH KOPMOB.

3HaYeHWe MOJIOYHOKHUCIBIX OakTepuil B TEXHOJOTMUYECKHX IpPOILECccCax XpaHEHUs M NepepadoTKu
CEJIbCKOXO03SCTBEHHON MPOIYKIIUH.

AMMOHH(UKALUS MOYEBHHBI: BO3OYIUTEIN M XOJ Mpolecca. Y CIOBHs, ONPEACISIOINe HAKOIJICHNE
aMMHaKa.

bakrepun pona Clostridium. Bposkenusi, BbI3bIBaGMbIC 3TUMH MHKPOOPTaHU3MAaMH: XOJ U KOHCUHBIC
MPOJYKTHI. 3HAYEHHE ITUX MPOLECCOB B TEXHOJIOTHH XPAHEHUS MPOIYKIIMH CEIHCKOTO X0341CTBA.
CunocoBaHue KOPMOB: MHUKPOOHMOJOTHMUYECKHE TIPOIECChl M MHKPOQIOpa Ha pa3HBIX CTaAUAX
CO3peBaHUA cUiI0ca. MeTobl peryaupoBaHus IPOIECCOB CUIocoBaHus. CeHaXKUpOBaHHE.

HenonHoe okwucieHHne yriieBOJAOB MHUKPOOPraHM3MaMHU C OOpa3OBaHHEM KHCIOT. 3HAYCHHE ITOTO
mpolecca B TEXHOJIOTHUHU MepepabOoTKU CENbCKOXO03UCTBEHHON MPOTYKITHH.

XapakTepHble 0OCOOCHHOCTH OakTepuil, cOpaXMBarOIUX KiIETU4aTKy. KOHeuHbIe TPOIXYKTH OPOKEHHS
KJIETYAaTKH. 3HAUYE€HHE JTOro MpoIlecca B MPUPOAEC M TEXHOJIOTUU XPaHEHUS MPOAYKIMH CETbCKOTO
XO035MCTBA.

AMMoHubUKanua OENKOB: MPOAYKTHI pacnaja OeiKka Mpy Pa3IUYHbIX BHEIIHUX YCIOBUAX. 3HAUCHUE
aMMOHH(HKAIIMM B TMPHUPOJE W TEXHOJOTHYECKUX IMpoIeccaX XpaHeHUs H TepepadoTKu
CENIbCKOXO03SCTBEHHON MPOIYKIIMH.

XapakTepucTUKa IPOMUOHOBOKUCIOr0 OpoXeHHs: M ero Bo30OynuTened. 3HayeHHe Mpolecca B
IPUPOJIE U TEXHOJOTMU XPaHEHUS MPOTYKIIMHU PACTEHUEBOACTBA.

[IpeBpamieHusi MUKpOOpraHW3MaMH COEAMHEHUH cepbl, (ocdopa, keime3a W APYruxX dIEMEHTOB.
3HayeHue 3TUX MPEeBpAIlEHUI B IPUPOIE.

MacnsHokucinoe OpokeHue: BO3OYAMTENM M XOJ MPOILIECCOB. 3HAYEHWE B MPUPOJEC W TEXHOJIOTHHU
XpaHeHHUs U epepaboTKH MPOIYKIIUU CETbCKOTO X03HUCTBA.

AdpoOHOE pa3iokeHHe KIETYATKH M YYacTBYIOIIME B HEM MHKPOOPTaHU3MBL. XOJ W KOHEUHBIC
MPOAYKTHl OKUCIICHHS KJIETYaTKU. 3HaYeHHE 3THX MPOLECCOB B MPUPOAE U TEXHOJIOTUU XPaHEHUS U
nepepadOTKH MPOAYKIINH PACTEHHEBOICTBA.

Jlenutpudukaius: Bo30yIuTenu 1 X0/ Ipolecca. 3Ha4YeHUe B IPUPOJIE, AJIsi HOYBEHHOTO TI0A0POANs
Y TIpU XpaHEHUH HABO3A.

AHa’po0HOE pa3ioKeHUe KIETYaTKH: MUKPOOPTraHU3Mbl, IPUHUMAIOIIUE Y4acTHE B 3TOM IIpOIEeCCE,
XMMHU3M. 3HAYEeHHUE Mpolecca B IPUPOIC U TEXHOIOTUN XPAHEHUS MPOTYKIINN PaCTCHUEBOJICTBA.
Hutpudukanus: Bo30yauTenu, HUX XapakTepHble OCOOCHHOCTHM M XHMMH3M Ipoliecca. 3HaueHue
mporiecca B MPHUPOJIE, MPH XPAHEHUH HABO3a W B TEXHOJIOTUU XPAHEHHUS W NepepadOTKU MPOAYKIIUU
pacteHueBocTBa. [ ereporpodHas HUTpuUKanus.

PaznoxxeHne MEKTHHOBBIX BEIIECTB MHUKPOOPTaHW3MAaMHU: XOJl M KOHEYHBIE MPOAYKTHL. BojsHas u
pocsiHasi MOYKa BOJIOKHUCTBIX PaCTeHUH, BO3OYIUTEIH.

OxwuciieHue XUPOB M BHICOKOMOJICKYIISIPHBIX KUCIIOT YKHPHOTO psijia MHKPOOpPTaHU3MaMH. 3Ha4YeHUE
nporiecca JUisi MUKpPOOPTraHU3MOB U B TEXHOJOTMU XPAaHEHUS U MepepabOTKU MPOIYKIUU CEIbCKOTO
XO035MCTBA.

CrniuproBoe OpokeHue: BO30yIuTeNu, XUMHU3M, IPaKTUYECKOe HCIIONb30BaHKNe B MepepadaThiBaroeit
MIPOMBITIIICHHOCTH.

buonoruveckre 0OCHOBBI XpaHEHHs U TIepepaOdOTKU MPOIYyKIIMHU PACTEHUEBOCTBA.

KpyroBopor yriepoma B mnpupone U pojib B HEM MHKPOOPraHM3MOB. 3HAUYEHHE IPOIECCOB
MpEeBpaIleHHs] YIIIEPOACOAEPKAIINX BEIIECTB — B MPUPOJAE U TEXHOJIOTUH XPAHEHUS U NepepadOoTKU
CEIBCKOXO35MCTBEHHOM MPOIYKIIUH.
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[TpuHIHITBI Pa3TUYHBIX CTIOCOO0B BO3JICHCTBUS HA MUKPOOPTaHU3MBI. VX CYITHOCTH U UCIIOJIb30BaHUE
B TEXHOJOTHUYECKUX MpOIleccax XpaHeHHsI U epepaboTKU MPOIYKIIMH CEIbCKOTO X031CTBA.
[Ipoueccbl, TPOUCXOASIIME TPU CO3PEBAHMM HaBO3a. KaueCTBEHHBIM M KOJMYECTBEHHBIM COCTaB
MHUKPOOPraHu3MOB HaB03a. Mepbl IpeoTBpalieHus yJIETyYMBaHUs aMMHaKa [P XPaHEHUU HAaBO3A.
Mukpoopranu3msel 30HbI KOPHS ¥ IIOBEPXHOCTH PACTEHUMN, UX posib. MUKOpHU3a PaCTCHUM.
buorexHonoruss MUKpOOHBIX 3eMJICYJOOPUTENBHBIX IMPENapaToB, OCOOCHHOCTH HMX MPUMEHEHUS B
3EMJIEAENINU U BIIMSIHUE UX HA YPOKAUHOCTH CEMbCKOXO035MCTBEHHBIX KYIBTYP.

ObpazoBanue MUKPOOpPraHW3MaMH aMHUHOKHCIOT, BUTAMUHOB, (DEpMEHTOB, aHTUOMOTUKOB U APYTUX
OMOJIOTMYECKH aKTUBHBIX BeIllecTB. [IpuMeHEHHWE BEIIECTB MHUKPOOHOTO MPOUCXOXKICHUS B
PacTEHUEBOCTBE U )KUBOTHOBO/JICTBE.

OnudurHas mukpodopa 3epHa. Ee HMCTOYHMKH, BIMSHHE HAa CEMEHHBIC, MPOJIOBOJILCTBEHHBIC H
KOPMOBBIE KauecTBa 3epHa. BinsHue moroaHbIX ycnoBuil Ha cocTaB SMU(UTHON MUKPODIOPHI 3epHa.
Mopdonoruueckue u (GU3NOJIOTHUECKUE PA3IUYUS MEXKIY TOJCBBIMH TPUOAMH U IJICCCHSIMH
XpaHEHUs] IpPHU pPa3BUTUU B 3€pHOBOM Macce. DUTONATOTEHHbIE UM NATOT€HHBIE MUKPOOPTaHU3MBI,
pa3BUBAIOIIMECS B 36pHOBOM Macce. X BIusHNE HA yPOKAMHOCTh M Ka4€CTBO 3€pHA U MPOJIYKTOB €0
nepepadoTKH.

JluHaM#Ka TIpoIecca CaMOCOTPEBAaHUS: M3MEHEHUS B COCTaBe MHUKPOQIOPHl U OPraHOJICNTHYCCKHX
MOKA3aTesIX 3epHa.

[TumeBsie MPOIYKTHI KaK BO3MOXKHBIA UCTOYHUK 3a0osieBanuid. [TumieBsie MHOEKIMH W OTPABJICHUS.
3abosieBaHus, iepeaaromecs yepes nuily. Bo30oyaurenu nuiieBbIX TOKCHKO30B.

[IpumeHeHne OpraHMYeCcKUX KUCIOT B KaUue€CTBE KOHCEPBAHTOB. VX MOJIydYeHHE W MPEUMYLIECTBA IO
CPAaBHEHUIO C IPYTUMU BEILIECTBAMM.

Mukpoduiopa MyKH ¥ KPYIIbl: AICTOYHUKH U YCIOBYS HHPHUIIMPOBAHUS.

[Topoku Myku u xj1e6a MUKPOOHOIOTHYECKOTO MPOUCXOKACHHS. Mepbl 60pHOBI.

Bubl mopuu oBo1iiel, 1I0/10B U SATOJ IPU XpaHeHUU. VX npuyauHbl 1 Mepbl 0OPHOBLI.

JIpoxXcku M MOJIOYHOKHCIIBIE OakTepun — Bo3OyauTenu UHGEKIMH B TmepepabaThiBaronIei
MPOMBIIIUIEHHOCTH.

[Topokn BuHa, TmTHBa, OE3AIKOTOIBHBIX  HAMUTKOB, COKOB, PACTUTENBbHBIX  KOHCEPBOB
MHUKPOOHOJIOTHYECKOTO MPOUCXOXKaeHus1. Bo3OyauTenu, Mepsl 00pbOEI.

6.2 Ilepeyennb yueOHO-MeTOANYECKOT0 O00ecniedeHH s VIl CAMOCTOSATE/IbHOI padoThl
1. Pabouast mporpamMmMa JuCHUIITHHBI «MHUKPOOHOIOTHS».
2. 3agaHusi, TPUBEICHHBIC B IUTEPATYPE U MOPSAIOK UX BBITIOTHEHUS (10 3aIaHUIO TPETIOAABATENS).
3. MukpoOuoaorusi: Metos. ykasaHus / cocT. A.A. J[BoernazoBa. — keBck: OI'bOY BIIO
Woxesckas 'CXA, 2012. — 24 c.
4. CesbCKOXO03IiCTBEHHAs] MHKPOOHMOJIOTHS: MeToandeckoe ykazaHue / cocT. A.A. KouneBa. —
Wxesck: PI'BOY BO Mxkesckas T'CXA, 2016. — 46 c.



7 YYEBHO-METOANYECKOE n NHO®OPMALIMOHHOE OBECIIEYEHUE
JAUCHUITINHBI «Mukpoouosaorus»

7.1 OcHoBHas aUTEpaTypa

Konuuectso
Ucnonesyercs
Ne T'oxg 1 mecto JK3EMILUIIPOB
HaumenoBanue ABTOP(BI) npu u3yueHun | Cemectp
/1 W3IaHMS B Ha
pasaeinos
oubnuoTeke | kadeape
Emues B.T. M.: FOpaiit
1 b b -
MukpoO6uosiorus Mumyerns E.H. 2012 1-5 2 81 1
2 Kopsirun, FO.B. Mukpo6uosnorus. JlaboparopHsrii 1-5 2
npaktukym / H.B. Kopsiruna, }0.B. Kopsrun .— OBbC «PYKOHT»
ITensa : PUO III'CXA, 2014 http://rucont.ru/efd/278745?cldren=0
7.2 JlononHUTENIbHAS JIUTEpaTypa
KomnyecTBo
Ucnonw3yercs
Ne T'ong 1 mecto 3K3EMILIIPOB
HaumenoBanue ABTOP(BI) npu u3ydenun |Cemectp
n/n H3IaHUS B Ha
pa3acioB
oubnmoteke | kadenpe
Aconos H. M.: Koitoc
1 > -
Muxkpobuonorus P, 2001 1-6 2 80 1
MuxkpoOuosnorus M.: Uznar.
5 MPOJAOBOJILCTBEHHBIX | KapukoBa LEHTP 1-6 2 200 1
ToBapoB. CaHuTapus u I'T. «Akanemus,
TUTHEeHa. 2005
PykoBoacTBo k
3 | TPAKTHUICCKUM SAHATHAM | o o o pr M.: Beicm. 1-6 5 40 1
10 CEJIbCKOXO035MCTBEHHOM IlIxoma, 1981
MUKpPOOHOJIOTHH
Mukpoouonorusi. Kpatkuii | Upeanosa | Mxesck: PUO 1-6 2 127 1
4 KypC JEKIHI EM. xI'CXA,
2004
3agaHus o UpssroBa | Mkesck: PUO 1-6 2 117 1
4 MHKPOOHOJIOTHH JIJIsT EM. NxI['CXA,
MOJITOTOBKU K TECTOBOMY 2004
KOHTPOJIIO 3HAHUU

7.3 Ilepevyens UHTEpHET-pECcypcoB
1. Uurepuer-niopran ®PI'BOY BO «Mxesckas 'CXAx (http: portal/izhgsha.ru);
2. NadopmanmoHHBIM CIIpaBOYHBIM U IOUCKOBBIM crctemaM: Rambler, Yandex, Google, snextponno-
oubmuoteunas cucrema (ObC) «PYKOHTY, nayunas snekTponHas 6ubnuoreka e-library.

7.4 MeTtoan4yeckune yKa3aHHsi 10 OCBOCHHUIO M CIUIINHbI

[lepen nzydeHrneM AUCIMILTUHBI CTYJEHTY HEOOXOIUMO 03HAKOMUTKCS C paboyeil mporpammon
JTUCIMIUTAHBI, pa3MEIICHHOW Ha MOpTaje W MPOCMOTPETh OCHOBHYIO JIUTEPATYpPy, MPUBEICHHYIO B
paboueii mporpamme B pasaene «YdeOHO-MeToAuuecKoe U HWH(GOPMaIMOHHOE OOecreyeHue
TUCIUIUTAHBDY. KHUTH, pa3MenieHHbIE B JICKTPOHHO-OMOIMOTEYHBIX CUCTEMAaxX JOCTYITHBI U3 JIFO00M
TOYKH, TJe WMeeTcs Bbixod B «lHTepHeT», BKJIIOYAs JOMAIIHHE KOMIBIOTEPHI U YCTPOMHCTBA,
no3Bossitome paborate B cetu «MHTepHeT». Ecnu BhIABHIM MpoOJIeMBbl JOCTYNa K YKa3aHHOU
JIUTEeparype, 00paTuTech K npernoaanarento (JInbo Ha 3aHATHUSX, JIMOO Yyepe3 MopTall aKaJeMuH).

Jns u3ydeHusl TUCHUILIMHBI HEOOXOIUMO HMMETh YHCTYIO TEeTpajb, 00beMOM HEe MeHee 48
JUCTOB JUIs BbITIONHEHUS 3amanuif. [ 3¢ (HEeKTUBHOrO OCBOEHUS AMCHUIUIMHBI PEKOMEHIYeTCs


http://rucont.ru/efd/278745?cldren=0

MOCeNIaTh BCE BUbI 3aHATUM B COOTBETCTBUHU C PACIIMCAHUEM U BBIMOJIHATH BCE JOMAIIHUE 3aaHUS B
YCTaHOBJIEHHBIE IIPENOJABATENIEM CPOKH. B citydae mpomycka 3aHATUHI 110 YBaKUTEIbHBIM IIPUYHHAM,
HE00X0MMO TMOJIOWTH K MPENOAABATENI0 U MOJIYYUTh MHIMBUAYAJIBHOE 3aJaHUE 1O MPOIYIICHHON
TEME.

[TosyueHHbIE 3HaHUS U YMEHHUS B MPOLIECCE OCBOEHUS JUCLUUIUIMHBI CTYJEHTY PEKOMEHIYETCs
MPUMEHSTh JJI1 PElIeHHUs CBOMX 3a/ay, He 00s3aTeNIbHO CBA3aHHBIX C MPOTrPAMMOMN TUCIUILIHHBIL.
[TosydyeHHbIE NPU U3yYEHUU AMCLUILIMHBI 3HAHUS, YMEHUS U HAaBBIKM PEKOMEHIYETCSl MCIOJIb30BaTh
IpU BBIOJHEHUH KYpPCOBBIX M JUIUVIOMHBIX paboT (IPOEKTOB), a Takke Ha Yy4eOHBIX H
IIPOU3BOJICTBEHHBIX MPAKTHUKAX.

7.5 IlepeueHb HH(OPMALMOHHBIX TEXHOJIOTUH, HCIOJIb3yeMbIX MNPH OCYIIECTBJIEHUH
00pa30BaTeIbLHOIO MpoLecca Mo TUCHUIIHHE, BKJIIOYAA NepeyeHb MPOrpaMMHOro odecneyeHust
U MHPOPMAIMOHHBIX CIIPABOYHBIX cHCTeM (IIPH HEOOXOUMOCTH)

[Touck nnpopmanuu B riodaapHOM cetu MHTEpHET

PaboTa B 25IeKTpOHHO-OMOIMOTEUYHBIX CHCTEMAX

Pabora B DMOC By3a (paboTa ¢ mopraiom u oHJIaiiH-Kypcamu B cucteme moodle.izhgsha.ru)

MynbTUME IMIMHBIE JIEKLIUU

PaboTa B KOMITBIOTEPHOM KJ1acce

KomneroTepHoe TecTupoBaHue

Ilpu uszyuenuu yueOHo20 Mamepuana UCnoab3yemcsi KOMNieKm JUYeH3UOHHO20 NPOSPAMMHO20
obecneuenus credyroujeco cocmasa:

1. Omnepanmonnas cucrema: Microsoft Windows 10 Professional. IToamucka Ha 3 rona.
Jorosop Ne 9-BJI/19 or 07.02.2019. Ilocnenusisi noctymHass Bepcus mnporpammbl. Astra Linux
Common Edition. Torosop Ne173-I'K/19 ot 12.11.2019 .

2. basossiit maker nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office
Standard 2016. beccpounas munensus. [loroBop Ne79-T'K/16 ot 11.05.2016. Microsoft Office
Standard 2013. bBeccpounas smnensus. Jlorosop Ne0313100010014000038-0010456-01 ot
11.08.2014. Microsoft Office Standard 2013. Beccpounast nunensus. JJorosop Ne26 ot 19.12.2013.
Microsoft Office Professional Plus 2010. Beccpounas nunensus. Jorosop Nel06-I'K ot 21.11.2011.
P7-Oduc. HJorosop Nel73-I'K/19 ot 12.11.2019 .

3. NHupopmannonHo-cipaBoyHast cucrema (cmpaBoYHO-TIpaBOBast cUCTEMA)
«Koncynbrantlnroc». Cornamenue Ne MKII2016/JICB 003 ot 11.01.2016 nnst ucnonb3oBaHus B
yueOHBIX 1emsix Oeccpounoe. OOHOBisieTcss peryispHo. JIMIeH3us Ha BCe KOMIBIOTEPHI,
UCHOJIb3yeMble B y4eOHOM Ipoliecce.

Obyualowumcs obecneuen Oocmyn (VOaneHHvlll O00CMYN) K CleOYIOWUM CO8PEMEHHbIM
npogheccuonanbHviM 6A3aM OAHHBIX U UHPOPMAYUOHHBIM CHPABOUHBIM CUCTHEMAM:

WNHdopmaninoHHO-CIIpaBOYHas cucrema (cripaBOYHO-TIpaBOBast cucTema)
«Koncynprantllimrocy.

«1C:Ilpennpusitue 8 uepez MurepHer ans yueOHbx 3aBeaenuit» (https://edu.lcfresh.com/) co
cneayromumu  nipuniokenusmu:  1C: byxranrepust 8, 1C: VYmnpasnenue toprosieir 8, 1C:ERP
Vnpasnenue mnpennpusitueMm 2, 1C: Ynpasinenue Hamelr ¢upmoit, 1C: 3apruiata u ynpaBieHue
nepcoHanoM. O0IauHbIi cepBuC.


https://edu.1cfresh.com/

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
«MukpoOuoIorus»

VYyeOHasi ayauTopus Ui TMPOBEACHUSA 3aHATHH JIEKIMOHHOTO M CEMHUHApCKOro THIIA,
IPYNIOBBIX U UHAUBUAYAJIBHBIX KOHCYJIbTALIMM, TEKYILIETO0 KOHTPOJISI U IPOMEKYTOUHOMN aTTeCTal|Hy.

Aynuropus, yKOMIUICKTOBAaHHAas  CHELMATU3UPOBAHHONM MeOenbl0 U TEeXHUYECKUMU
cpeAcTBaMU OOydYeHHSs, CIyXKallUMU JJIs1 TpeacTaBieHHs y4deOHOH uHpopmammu OoNbIION
ayJIMTOPUU: IEPEHOCHON KOMITBIOTED, TPOEKTOP, JOCKA, SKPaH.

VYyeOHass ayauTopus Uil IPOBEACHUSA 3aHATHM JIEKLIMOHHONO M CEMUHApCKOro THIIA,
IPYIIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYLIErO KOHTPOJISI U MPOMEXYTOYHOM aTTecTaluu
(J1abopaTOpHBIX 3aHATH).

Aynuropus, yKOMIJIEKTOBAaHHAas  CIELMATU3UPOBAHHON MeOenbl0 M TEeXHHYECKUMH
cpeAcTBaMU OOydYeHHSs, CIyXalllUMH JJIs1 TpeacTaBieHHs ydeOHOH uHpopmammu OOoNbIION
ayTUTOPUH: TIEPEHOCHONM HOYTOYK, jaboparopHoe obOopymoBanue: Mukpockon Levenhuk 700 M,
MOHOKYJISIpHBII; MuKkpockon 6uonorndeckuii yausepcaibubiii MBY -4; BerrsoxHol mkad; TepmocTar
anekTpudeckuilt cyxoo3aymnbiii TC-180; ABrokinas; JlamuHapHblid O0KC; XUMUYECKHUE PEAKTUBBI —
reHIuaHBHoieT, QykcuH, p-p Jloroms, p-B Heccnepa u T.1.; JlabopaTopHBIii MHCTpyMEHTapuil —
HOKHUIIBI, TUHIETHI, CKANbIIENH, MeTIeAepKaTel , mmnarenu u T.1.; JlaboparopHas mocyaa — 4aliku
[letpu, crakaHbl, KOJIObI, TPOOUPKH, BOPOHKH, MTPEIMETHBIC M MOKPOBHBIC CTEKJIA, MUTIETKH, CTYIIKH,
MECTUKH, KIOBETHl M T.1.; AKBaJUCTWIATOp diekTpuueckuii; Becbl maboparopusie BJIKT-500;
[Tmakatel, cTeHABl UIA TpOBENEHHs J1a0opaTopHbIX M TIpaktudeckux pador mo BXK]I; Komnmekius
MukpomnpenaparoB; [Inutka snextpo "Poccus” 1-x koud.; lkad cyxoxxapoBoii.

[Tomernienue s caMOCTOSTENBHON pabOTHI.

[loMenieHne OCHAIIEHO KOMIBIOTEPHOM TEXHHMKOM C BO3MOYKHOCTBIO MOAKIIOYEHHUS K CETH
"NuTepHer" W obecrneuyeHrueM JOCTyla B JJIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BATEIbHYIO CpEIy
OpraHu3alyy.



POHA
OLHEHOYHbLIX CPEACTB
10 AUCHMILINHE «MHUKpOoOHoI0rus»
110 HarpasiieHHIO « TexHo10rusi Npou3BOACTBA U NepepadoTKu
CeJIbCKOXO03S11ICTBEHHOM NPOAYKIIUN»
KBaJIM(PUKALIMS BBITYCKHUKA OakaiaBp



1.MMACHOPT ®OHJAA OHEHOYHbBIX CPEACTB

HasBanue paznena Kox Ounenounbsle | Onenounble | O1eHOYHEIE
KOHTPOJMPYEMO | CPEACTBA IS | CPEACTBA CpeacTBa IS
1 KOMIETeHLIUU MPOBEPKU | JUIA POBEPKU
(unneé yacTy) 3HaHuil (1-i1 | mpoBepku BIIQJICHUI
9Ta) yMEHUH (HaBBIKOB)
(2-1i oran) | (3-ii oTamn)
BBeneHue B Kypc nuUIleBoit OIIK-2 Bomnpocsr 3amanue 81 3amanue 86
MUKPOOHOJIOTHH. 3,13
TK-20
TK-22 Tectnt 12, 13
Mopdonorus OIIK-2 Tectn 1, 3 3amanus 3ananue 82
MHKPOOPTaHU3MOB. Bormpocsr 1, 21-40
Crpykrypa 6aKkTepHagbHOM 2,5,12,15
KJIETKH. [IK-20 Tecthr 8, 9
JBrxenue n MK-22
cnopoo0OpasoBanue. Poct u
Pa3MHOXCHHE
MUKPOOPTaHHU3MOB.
[luTaHne MUKpPOOPraHU3MOB. OIIK-2 Bomnpocsr 7, 3ananus 1- | 3aganus 41-
Metabonusm. [loctyrnenue [1K-20 9,10, 11 20 60
MTUTATEIILHBIX BEIICCTB B [K-22
MUKPOOHYIO KJIETKY.
[IpeBparmenue OIIK-2 Tectsi 2, 5 3amanue 84 | 3amanus 61-
MHUKpPOOPraHu3MaMu Bomnpocer 4, 80
YTIIEPOICOAEPIKALTUX 6, 8, 17, 19-
coequueHu. Ponb 22,26, 27,
MHUKPOOPTaHHU3MOB B 29, 31, 33, 39
KPYrOBOPOTE BEIIIECTB. I1K-20 Tecrsr 15,
I1K-22 17-19
IIpouecchl mpeBpaleHus OIlK-2 Tectr1 4, 6 3aganue 85 3aganue 83
MHUKPOOpPraHu3MaMu Bompocsr 14,
a30TCO/ACPKAIINX 16, 18, 23-25,
coenuHeHuit. KpyroBopot 28, 30, 32,
a3zoTa B IIPUPOJIE. 34-38, 40-43
brorexHonorus [IK-20 Tectrr 7, 10,
MUKPOOHOIOTUYECKUX [K-22 11, 14, 16, 20
YIOOPUTEIBHBIX MTPETIapaToB.
Muxkpodiropa mpoayKIuu OIIK-2 Bompocer 44- | Bamganme 87 | 3amanue 88
pacTeHHEBOACTBA IIPU gigg 50

XpaHEHUH U TIepepadoTKe.

2. MeToanyeckune MaTepuaJbl,




onpeejsiioIye NPpoueIypbl OlleHNBAHUS KOMIIeTeHIH I

2.1 Onucanue noka3areJiei, KA1 M KPUTepPHeB OLleHUBAHUS KOMIIeTeH Ui
[TokazaTensiMu ypOBHSI OCBOCHHOCTH KOMIIETEHIIMI HA BCEX ATamax ux (popMUpOBaHUS
SBIISIIOTCSL:

1-ii 3Tan (ypoBeHb 3HAHUIA):

YMeHue oTBe4aTh Ha MOCTABJICHHBIE BOIPOCH U TECTHI B MPOLIEHTHOM oTHOIeHu! 70 %
NPaBUWIBHBIX OTBETOB M (POPMYIUPOBATH MPOOIEMBI IO CYTH 331aBa€MbIX BOIIPOCOB — 3aUTEHO.
Ecnu npaBuIIbHBIX OTBETOB Ha BONPOCHI U TecThl MeHee 70 % - He 3aYTeHO.

2-ii 3Tan (YypoBeHb YMEHHIA):

YMeHue penats NoCTaBlIeHHbBIE 331241 B IPOIIEHTHOM oTHOIEHUH 70 % MpaBHIBHBIX OTBETOB
— 3a4TEHO.

Ecnu npaBuIbHBIX OTBETOB Ha pelleHHbIe 3aaauu MeHee 70 % - He 3auTeHo.

3-ii 3Tan (ypoBeHb BJIAJeHUS HABBIKAMH):

YMmenune GopMyIHpOBaTh M PeIIaTh 3aa4d U3 Pa3HBIX Pa3/IesioB ¢ HE3HAUUTEIbHBIMU
OLIMOKaMHM — 3a4TEHO.

Ecnu npaBmiIbHBIX OTBETOB Ha pelieHHble 3a1auu MeHee 70 % - He 3auTeHo.

2.2 MeTonka olleHUBAHUS YPOBHS ¢()OPMUPOBAHHOCTH KOMIIETEHIIUI B 1€JIOM 110
AUCHUILINHE
YpoBeHb c(HOPMUPOBAHHOCTH KOMIIETEHIIUH B IIEJIOM I10 JUCLHUIUIMHE OI[CHUBACTCS
Ha OCHOBE PE3YJIbTATOB TEKYILEr0 KOHTPOJISI 3HAHUM B ITPOLIECCE OCBOCHUS IUCLUIUIMHBI — KaK
cpenHuil 6am1 pe3yabTaToOB TEKYIIMX OLIEHOYHBIX MEPOIPHUATHI B TEYCHHE CEMECTPA;
Ha OCHOBE Pe3yJIbTaTOB IIPOMEKYTOUYHOM aTTECTALIMM — KAaK CPE/IHsAS OIIEHKA I10 OTBETaM Ha
BOIIPOCHI SK3aMEHAIIMOHHBIX OUJIETOB U PELICHUIO 3a71a4;
10 pe3yJibTaTaM y4acTHs B HAy4HOH paboTe, OJIMMIMNaax U KOHKypcax.
OrneHka BbICTaBISETCS MO 2-X OATBHOM IIKaie — 3a4TeHO U HE 3aYTEeHO.



3. TunoBbie KOHTPOJIbHBbIE 32JaAHUS TECTHI H BOMPOCHI
3.1 3apanus

3aganus 1-20
[IpoBenuTe MUKpPOOMOJIOTMYECKUN aHAIW3 BO3/yXa B MOMEIIEHUU U CHeNaiTe
3aKJIFOUYEHUE 10 €ro0 YHUCTOTE, €CIIM MPU MUKPOOMOIOIMUECKOM IOCEBE Mpo0 BO3ayXa
M3BECTHBI MOKa3aTenu Auamerpa yamka [lerpu, konuuectBo Beipocux kosnoHuil (KOE
— KOJIOHHEOOPA3yIoIIMX €IMHUL) B YalllKe, KOTOPbIE MPEACTABICHBI COTJIACHO BaIlIeMy
BApUAHTY B TaOIULEI 1.

Tabmuna 1 — [TokazaTenu mocesa mpoO BO3ayXa

Bapuant Juamerp vamku [lerpu, cm KOE
1 8 20
2 9 40
3 8,4 5
4 8,6 115
5 9,2 230
6 9,6 36
7 9,5 7
8 8,5 1
9 9,8 2
10 10 12
11 12 26
12 10,5 100
13 8,3 68
14 8,1 50
15 8,4 48
16 9,2 36
17 9,4 24
18 9,5 13
19 10,4 87
20 11 49




3amanus 21-40
[TpoBeauTe MUKPOOMOJIOTHYCCKAN aHAIM3 BOABI M CHCIANTE 3aKIIOYCHHUE II0
IPUTOJHOCTH €€ K IMHUTHEBBIM KauyecTBaM, €CIIU IPHU ITOCEBE MPOOBI B3I | MIT BOJEI,
oOpa3sell He MOABEPraau Pa30aBICHUIO W W3BECTHBI KOJWYCCTBO BBHIPOCIIMX KOJOHHM
(KOE — komonueoOpa3yromux eIuHUIl) B vaiike [leTpu, KOTOpble IpeacTaBIICHbBI
COTJIaCHO BallleMy BapUaHTy B TaOuIE 2.

Tabnuia 2 — [lokazarenu nmocesa mpoO BOIbI

Bapuant KOE
1 35
2 69
3 22
4 87
S) 31
6 27
7 9
8 11
9 28

10 96
11 78
12 S)
13 40
14 2
15 3
16 4
17 8
18 10
19 29
20 30

3amganus 41-60
Paccuuraiite, ckoibko OakTepuil COACP>KUTCA B 1 T TIOUBBI M CPaBHUTE MEXKIY
coOOlf pa3Hble THUIBI TOYB II0 YHCJICHHOCTH MHUKPOOPTaHU3MOB, €CIU TpHU
MUKpPOOMOJIOTUYECKOM TOCeBE TMpOo0 TMOYBBI H3BECTHBI IOKAa3aTeId KOJIMYECTBO
Beipocmux konoHui (KOE — xomonueoOpa3yromux enunuil) B vamike [letpu, cteneHn
paz0aBiieHHs, THIT TIOYBHI, ryOMHa B3STUS TOYBEHHOTO 00pasiia, KOTOpbIe
MIPEICTABJICHBI COTJIACHO BallleMy BapUaHTY B TaOJIHITHI 3.



Tabnuia 3 — [lokaszarenu noceBa Npod MOYBbI

Bapuant Tun mouBbl ['myOouna CreneHb KOE
B3SITHS pa3baBneHuMs,
obpasia, cM | mpoOupka

1 YepHO3eM THITUYHBII 0-20 3 55

TJIMHUCTBIN

2 JlepHOBO-TIOA30UCTAS 20-40 4 66

cyrnecyaHas
3 JlepHOBO-KapOOHATHAS 0-5 5 25
TJIMHUCTAs

4 Caetocepas JiecHas 5-10 2 33
CpeIHECYTIIMHUCTAS

5 HepHoBo- 10-15 3 78
CHJTBHOITOI30JIACTAS
JIETKOCYTJIMHHICTAS

6 UepHozem 15-20 4 91
BBIIIETIOYCHHBIN
TSKEJIOCYTJIMHUCTBIN

7 YepHO3eM THIUYHBIN 20-30 5 24
TJIMHUCTBIN

8 JlepHOBO-TIOA30IHCTAS 0-20 2 17

cynecuaHas
9 JlepHoBO-KapOOHaTHAs 0-40 3 83
TJIMHUCTAS

10 Caetnocepas necHas 0-5 4 61
CPEIHECYTIIMHUCTAS

11 JlepHOBO- 5-15 5 59
CHJTBHOITOI30JIACTAS
JIETKOCYTJIMHHUCTAS

12 YepHozem 0-20 2 62
BBIIIEIOYEHHBIHN
TSKEIOCYTITMHUCTHIN

13 UepHo3eM TUIMYHBIN 20-40 3 37
TJIMHUCTBIN

14 UYepHO3eM THITMIHBII 0-20 4 86
TJIMHUCTBIN

15 HepHoBo-mioa30IHCTast 20-40 5 47

cyrecyaHas
16 JepHOBO-KapOOHATHAS 0-5 2 158
TJIMHUCTAs

17 Caetiiocepas JiecHast 5-10 4 113
CpeIHECYTIIMHUCTAS

18 JlepHOBO- 10-15 5 27
CHJIBHOTIOI30JTHCTast
JIETKOCYTJIMHHUCTAs

19 YepHozem 15-20 2 36
BBIIIETIOYEHHBIN
TSKEITOCYTJIMHUCTBIN

20 YepHOo3eM TUIIMYHBIN 0-20 3 49
TJIMHUCTBIN

3ananusg 61-80




Vcrosp3yst CIMCOK MECTUIIMAOB U arpOXUMHUKATOB Pa3peIIeHHbIX K MPUMEHEHHUIO Ha
tepputopun PD BbIOpaTh COTIACHO CBOEMY BapHAHTY MPEICTaBICHHOMY B Tabuie 4
OuoIorHMuecKre mpemnapaThl H3roToBjieHHbIC Ha ocHOBe Bacillus thuringiensis.
Tabmuia 4 — XapakTepucTUKa 00bEKTa H3yUCHHS

Bapuant KynbsTypa, oOpabaTsiBacMbIii Bpenusiit 00bexT
00BEKT
1 Kaprodens Kaprodenbnas Moiab
2 S1610oH S1610HHAA U IUIOA0BAsT MOJIA
3 CMmopouHa JlucroBepTKH
4 JlronepHa JIyroBoii MOTBLIEK
S) Kanycra JIyroBoii MOTbUIEK
6 MopkoBb JIyroBoii MOTBLIEK
7 Kamycra KanycrtHas coBka
8 Tomar Konopaackuii xyk
9 Orypen [TayTrHHBIN KIT€I
10 ITepen Konopanuckwii xyk
11 Bunorpan ['po3nieBasi TMCTOBEPTKA
12 baxsaxan Konopanckuii xyk
13 KpbDKoBHUK KpbIKOBHUKOBAsI OTHEBKA
14 Jlronepua [Tsnenuipt
15 [lonconHeynnk JIyroBoi MOTbUIEK
16 Caekua caxapHas MaroBslii MepTBOE]T
17 I'pyma JlucroBepTkn
18 JlronepHa JIro1epHOBBII KJIOTI
19 CMopoanHa OraeBku
20 JlexapcTBEHHBIE KYTbTYPBI 3nartoryska
3aganue 81
Omnpenenure hopmy OaKkTepuit, HCTIONB3Ys TOTOBBIN OaKTEpPHAILHBIN TIpenapar.
3aganue 82

Omnpenenure TIECHEBBIN IPUO, MPUTOTOBUB CAMOCTOSITEIHHO TIpenapar, us3
npeaioxkeHHoro Bam o0pasiia MUKpoOpranu3ma U Ha30BUTE €r0 CTPOSHUE.

3amanune 83
O06ocHyiTe UCTIOIB30BAaHNE MUKPOOHUOIOTHUECKUX TEXHOJIOTHIN B TPAKTHKE
IIPOM3BOJCTBA CEIILCKOXO3SIMCTBEHHOU MPOIYKIMH.

3anmanune 84
O06ocHyTe UCTIOIB30BaHNE MUKPOOHUOIOTUUECKUX TEXHOJIOTHI B TPAKTUKE
nepepaboTKU CeThCKOX03HCTBEHHON TTPOTYKITUH.

3aganue 85
[lepeurciute U OMUIIUTE TPYIITEI MUKPOOPTAHHU3MOB, CITIOCOOCTBYIOIITUX
(hOpMHUPOBAHUIO BRICOKOTO YPOXKasi M KaueCTBA MPOIYKIIMH CEITbCKOXO03IHCTBEHHBIX
KYJIBTYP.

3amanue 86
[IpuBeauTe KIaccupuKaIuio 3HAYUMBIX B CEJTbCKOM XO3SIUCTBE TPy
MHUKPOOPTaHU3MOB M KOHKPETHO YKKHUTE, TJIe UX IPUMEHSIOT.



3ananue 87
PacckaxkuTe nmporecc NpuroToBJICHUS KUCIOMOJIOYHBIX MTPOYKTOB, KaKHe
MUKPOOPTaHU3MBI IIPU 3TOM UCIOJIb3YIOT.

3amanue 88
Kaxue Busib MUKpOOHOM TOpYM MYyKH, X1eba BaM u3BecTHBI, IepeuncinTe
BO30yauTenel, Mepbl 00pbObI ¢ HUMU U OTPEIEIUTE Y IPEICTaBICHHOTO 00pasiia BU
MUKPOOHOH MOPYH XJI€000YIOUHBIX U3ICIIUN.

3.2 Tectsl
Komnerenmust OIIK-2 cnocoOHOCTE MCTI0JIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B IPO(EeCCHOHAIBHON e TeNbHOCTH, IPUMEHATh METO/Ibl MATEMaTUYECKOI0 aHaIu3a
1. A"Taronucramu puUTONaTOreHHBIX rpuOOB Botrytis siBistoTcs 6akTepun poaa. ..
a) Micrococcus
0) Pseudomonas
B) Klebsiella
r) Salmonella
2. [IpumeHeHue 6uonpenapaToB B paCTEHUEBO/ICTBE IPUBOIUT, B YACTHOCTH, K ...
a) 00s13aTEIbHOMY HCITOJIb30BAaHHIO B 9TOM CIIydae MEeCTHIIH/IOB
0) BO3MOXKHOMY 3apayKCHUIO PaCTEHUI HECBOWCTBEHHBIMM UM MUKPOOPraHU3MaMu
B) BOBMOXKHOCTH CHIDKEHHSI HOPM MUHEPAJIbHBIX yI00pEHUI
I') HOBBIILIEHUIO YPOBHS HUTPATOB B PACTEHHSIX
3. MukocTaTuyeckoe IeHCTBIE aHTHOMOTHKA BBI3BIBACT 33JICPIKKY POCTA....
a) OakTepuii
0) MHKOILIa3M
B) rpuOOB
') BUPYCOB
4. ITpu cumMOuno3e ¢ MUKOPU3HBIMU IpUOaMH pacTeHHs Jierye NepeHOCHT. . ..
a) TIOBBIIIEHHYIO BIAXKHOCTh
0) HeIOCTaTOK a30Ta
B) MOBBIIICHHYIO KUCIIOTHOCTD
I) 3aCyXy
5. Nucextunmanocts OakTepuii u3 Buaa Bacillus thuringiensis obecrnieunBaeTcsi oOpa3oBaHUEM
a) ¢pochonumnasz
0) 0eIKOB-PK30TOKCHHOB
B) KPUCTAJLIOB, CO/IEPIKAIIMX SHIOTOKCUH
') YCTOHYMBBIX CIIOP
6. Puzocdepnslii s ekt csizan ¢ ...
a) MOBBILLIEHHBIM COJIEpP’)KaHNEM COETUHEHHH a30Ta
0) syurieit aspanueit
B) ONTHMAJILHBIM YBIOKHECHHEM
I') BBIJIEJIEHUE PACTEHHEM JIETKOIOCTYITHBIX HICTOUHUKOB YTJIepoJia
Komnerentus OIIK-5 roroBHOCTS TPOBOANUTD (hU3HUECKUN, PUZNKO-XUMHUYECKUN, XUMUYECKUN U
MHUKPOOHOJIOTUYECKUI aHATIN3 TI0YB, PACTEHHH, yJOOpEeHUI 1 METHOPaHTOB
7. baktepuu pona Azotobacter, BXOJSIIME B COCTaB Npenapara _, QUKCUPYIOT a30T U 00pa3yroT
CTUMYJISITOPBI pOCTa pacTeHUN
a) pu30IUIaHa
0) OuTOKCHOAITMIUTHHA
B) arpoduia
r) a30T00aKTEepUHA
8. K npsiMbIM MeTO/1aM HCCIIEeI0BAHUS KOJIMYECTBA IOYBEHHBIX MUKPOOPTraHU3MOB OTHOCATCS. ..
a) onpeaenenue Mukpoonoit JTHK
0) moceB Ha MUTATENLHOU cpelie



B) onpezieNieHrne MUKPOOHOI OMoMacchl

') MUKPOCKOIIHSI IOYBEHHOMN CYCIIEH3UU

9. O KonHMUYeCcTBE BOOPOCIEH B OYBE CYAAT, ONPEILIss COACP)KaHue B HEM. ..

a) xjJopoduiia

0) MmypenHa

B) IIEJUTIOJIO3BI

') XUTHUHA

10. TpeboBaTenbHbI K MpucyTcTBUIO O2 B TaXOTHOM CJIOE€ MOYBBI HAPSIAY C MUKPOMUIIETAMU U ....
a) KJIIOCTPUIUHI

0) GakTepouabl

B) HUTPU(PUKATOPHI

I') IEHUTPUDUKATOPHI

11. IlpencraBurenem poaa Bacillus, xapakTepHbIM TSI TOA30IUCTBIX U JEPHOBO-TIOA30JIMCTHIX TIOYB,
SIBJISICTCA ...

a) B. mycoides

0) B. brevis

B) B. sybtilis

r) B. megaterium

12. KauecTBO 00pabOTKH MOYBHI OIIEHUBAIOT MO CTPYKTYPHBIM M TTOKA3aTeJsiM MUKPOOHOTO
CcOOO0I1IeCTBA.

a) usmdeckum

0) MOp(OJIOrMYECKUM

B) arperaTHbIM

r) QyHKINOHATEHBIM

13. O OuosornyecKoi akTUBHOCTU a3pOOHBIX MUKPOOPTraHU3MOB B [TOUBE CYJIAT 110 aKTUBHOCTHU B HEH
dbepmeHTa. ..

a) aMHJIa3bl

0) pocdaTassl

B) HUTPOT€HA3bI

T') KaTaja3sl

14. K 3HaunTENbHOM MOTEpE MUHEPATHHOIO a30Ta B IOYBE MPUBOJMT. ..

a) Aecynbhopu3arus

0) cynbdaTpenyKIius

B) JeHUTpUPUKALIUS

I') aMMOHHM (KA

15. V3BecTkOBaHME KUCIIBIX TOYB YBEIMYMBAET YUCICHHOCTh IPOKAPUOT U CHUXKAET YUCIEHHOCTb. ..
a) MUKPOMHUIIETOB

0) aKTHHOMMIIETOB

B) BoJiopocIien

r) 6aKTepHii

16. Azotduxcupytronire 6akrepun posna Rhizobium Becrynaer B cumobuos c...

a) MIICHUIICH

0) oOsenmxoi

B) KyKypy30i

T') JTIOTTMHOM

17. B panHUE CPOKH PEKYyIbTHBALIUYU TT0YBA 3aCENISAETCH ...

a) OanmiamMu

0)1maHo6aKTepUsIMU

B) aKTHHOMHIIETAMHU

r) rpudamu

18. HOKYyNs1Ms CEMSIH, ONPBICKMBAHKE MPOPOCTKOB WJIM KOPHEM MPH MEPECaIKe CYyCIEeH3UM
MHUKpPOOPTraHU3MOB - MI03BOJISIET CHU3UTh KOJIMYECTBO MUKPOOPIaHU3MOB-1apa3uTOB

pacTeHui.



a) oOyeieHuTeNIeH

0) aHTHOOIeIeHUTETEH

B) QHTOTOHUCTOB(UTONATOTEHOB

r) puTomaroreHoB

19. OcHoBHOI1 (HOCHTENEM) JIsl KITYOCHBKOBBIX OakTepuil B mpenapare pu3oTopduH sBIsSeTCS ...
a) aKTUBHBIN WIT

0) mouBa

B) KpacHas IJIMHA

r) TOpd

20. MakcumalbHbIe TIOTEPU a30Ta M3-3a BHIMBIBAHUS M JCHUTPH(DHUKAINU 00yClIaBIHBaCT IPUMCHEHUE
MHUHEPAIBHOTO a30THOTO YIOOPEHHUS .. ..

a) ypeaser

0) ypeadopm

B) H300yTHJICH-TUypea

') HUTPAT KaJIbIUs

w

10.

11.
12.

13.

14.

15.

3.3 Bomnpocsl
Bonpocs! U1 mpoMexyTo4HOH aTTecTanuu (3aueTa)

JIBi>keHue, pa3MHOXKEHHE M CHOpooOpa3oBaHue y OakTepuil. YCTOWYMBOCTH JHIOCIOP K
(dakTopaM BHEUIHEH cpeibl: IPUYUHBI YCTONYUBOCTH.

Pacnpoctpanenne MHKpOOPraHH3MOB B MPHPOJE, BIUSHHE BHEHNIHUX (aKTOPOB Ha
MHUKpPOOPTaHU3Mbl. B3aMMOOTHOIIEHHUSI MEXIY OTACIbHBIMH TPYIIAaMU MUKPOOPTaHW3MOB B
MOYBE M MEX1Y MUKPOOPTraHU3MaMH U IPYTUMH KUBBIMU CYLIECTBAMH.

Bupycsl u garu, ux crpoenue u GpyHkuuu. PazmMHoxxeHue. 3HaueHue.

AspoOHoe fpixaHue. Vcronb30BaHHE SHEPIMH MUKpOoOpranu3Mamu. CBsi3b MEXIY AbIXaHUEM
1 OpO’KEHUEM.

Pa3zmepsl, popma, CTpyKTypHast OpraHu3alis 1 XMMUYECKUH cOCTaB OaKTepUalbHOM KIETKH.
I'pamnionokuTenbHble U TpaMOTpHUILIATEIbHbIE OakTepuHu. 3HaueHue OKpacku mo ['pamy nmis
JUArHOCTHUKU MUKPOOPTraHU3MOB.

AHa’poOHOE JIbIXaHWE MHUKpPOOPTaHW3MOB C HCIOJIb30BAaHUEM KHCJIOpPOJa HUTPATOB H
cynb(aroB. MUKpOOpPIraHU3MBI, BBI3BIBAIOLINE 3TH Ipoliecchl. IIpoIyKThl BOCCTaHOBIIEHUS.
OTHoleHHE MHUKpPOOpraHu3MoOB K Kuciopoay. Kiaccudukanuss MHKpOOpraHM3MOB IO
OTHOIICHHUIO K KHUCJIOPOAY, 3HAUYE€HHWE HX B IPHUPOJE U B TEXHOJOTMYECKHX IPOLECCax
nepepaboTKU U XpaHEHUS POYKIIMU CETBCKOTO X0351UCTBA.

ITpoueccsl MONy4eHHsT SHEPTMH MHUKPOOpPraHM3MaMHM. XHMHU3M M DHEPreTHKA IPOLIECCOB.
PacxonoBaHue noy4eHHOM SHEpruu MUKPOOPraHU3MaMHU.

Tunel NUTaHUS MUKPOOPTaHU3MOB: MOJIPA3JEJIEHNE B 3aBUCUMOCTH OT UICTOUYHUKOB DHEPIUU U
yriepoja, MpUpoabl UCIOIb3yeMOro cyocTpara.

ITpoueccyl MUTaHUS y MHUKPOOPTaHU3MOB: IOCTYIUIEHUE INUTATENBHBIX BEIIECTB B KIETKY,
VCTOYHUKHU OTJIEIbHBIX MUTATEIbHBIX AJIE€MEHTOB.

®epMeHThl MUKPOOPTaHU3MOB: XUMUYECKasi PUPOJa U CYIIHOCTh JEHCTBUS.

Knaccudukanus dpepmMeHTOB. DHII0- U dK30(pepMeHThl. Poib nepmeas B KU3HENEATEIbHOCTH
MHUKPOOHOMH KJIETKH.

BnusHue BHEIIHHMX YCIOBUM CYIIECTBOBAHHMS MHUKPOOPTAaHHM3MOB Ha HMX pPa3BUTHE.
Hcnonb3oBanue (akTOpOB BHEIIHEH Cpeabl s PEeryJMpoBaHUS JKU3HEACSATEIbHOCTH
MHUKPOOPTaHHW3MOB MIPU XPAHEHUHU MPOAYKIIUU CEIbCKOTO XO35SHCTBA.

A30THOE MUTaHWE MUKPOOPTaHW3MOB: aMHHOABTOTPOGBI U aMuHOreTepoTpodsl. KpyroBopot
a3zoTa B npupoze. Posb oTAeIbHBIX XUMUYECKUX FIEMEHTOB B METa00IN3ME KIIETKH.
Mopdomnoruueckasi XapakTepUCTHKA IJIECHEBBIX IPUOOB M MX 3HAYCHHE B TEXHOJIOTUYECKHUX
npolLeccax XpaHeHusl IPOAYKLHHU CEIbCKOr0 X035HCTBA.



16. MonouyHokuciioe OpokeHHe: BO30YIUTENH, XUMH3M W KOHEYHBIE MPOAYKTHI OpOKCHHS.
Hcnonb30BaHne MOJOYHOKUCHBIX OakTepuil MpU KOHCEPBUPOBAHUHU IUILEBBIX MPOIYKTOB U
CHJIOCOBAaHHU KOPMOB.

17.3HaueHre MOJIOUHOKHUCIBIX OaKTepuil B TEXHOJIOIMYECKMX IIpoleccaX XpaHEHUs U
nepepadoTKU CeNbCKOXO03SHCTBEHHON MPOLYKITUH.

18. AMMoHH(DUKaLMs MOYEBHMHBI: BO30YAMTENM M XOJ Ipolecca. YCIOBUS, ONpEAeNsIonne
HAKOIICHHE aMMHaKa.

19. bakrepun poxa Clostridium. BposkeHus, BbI3bIBaeMble 3TUMH MHKPOOPTraHW3MaMH: XOJ H
KOHEUHBbIE TPOMYKTHl. 3HAYEHHE HTHUX IPOLECCOB B TEXHOJOTHMHM XPAaHEHUS NPOIYKIHH
CEJIbCKOT'0 XO3sIMCTRA.

20. CunocoBanne KOPMOB: MHUKPOOHMOJIOTHYECKHE MPOLECCHl U MUKpO(IIopa Ha Pa3HBIX CTAIHIX
CO3peBaHMs CUII0Cca. MeToibl peryaupoBaHus MPOLecCcOoB cunocoBaHusd. CeHa)KupoBaHUE.

21. HerosiHO€ OKHUCIIEHHE YTJIEBOJOB MHKPOOPTaHW3MaMHU C OOpa3oBaHHEM KHCJIOT. 3HaueHHE
3TOrO MpoLecca B TEXHOJOTUH NEepepabOTKU CeNbCKOX031HCTBEHHOM MPOYKIIUH.

22. XapakTepHble OCOOCHHOCTH OakTepuii, cOpakMBaloOUIMX KiIeT4aTKy. KOHEYHbIe MPOMTYKTHI
OpoKeHMsI KJeTYaTKH. 3Haue€HUE 3TOro Ipolecca B MPUPOJE M TEXHOJOIMH XpaHEHMs
MIPOYKLIMH CEIIBCKOTO XO3MCTBa.

23. AMMoHupuKanusa OelaKoB: MPOAYKTHI pacrmajga Oesika IpU pa3iMyYHbIX BHEIIHUX YCIOBUSX.
3HayeHne aMMOHHU(UKAUM B TPHUPOJE M TEXHOJOTMYECKHX IpOIEeccaX XpaHEHUs U
nepepaboTKU CeNIbCKOXO03HCTBEHHON MPOAYKIIUH.

24. XapakTepuCTHKa MPONHOHOBOKHCIOTO OpOKEHHUS M ero Bo3OyauTesnei. 3HaueHue mpouecca B
IPUPOJIE U TEXHOJIOIMU XPaHEHUS MPOILYKIIMHM PACTEHUEBOACTBA.

25. IlpeBparnieHnss MUKpOOPTaHU3MaMH COeTMHEHHH cephl, pocopa, xKelle3a U IPYrux JIEMEHTOB.
3HayeHue 3TUX MPEBpAILEHUI B IPUPOJIE.

26. MacnsiHOKuCIIOe OpoXeHHe: BO3OYOUTEIH M XOJA TIPOLECCOB. 3HAYCHHE B TPUPOAE U
TEXHOJIOTUHU XPaHEHUs U MepepabOTKU MPOIYKIIMU CETbCKOT0 X035 CTRa.

27. A>poOHOE pasNoKeHHe KIeTYaTKH M YU9aCTBYIOIIHE B HEM MHUKPOOPTaHU3MBI. X0J1 U KOHEYHBIE
MPOAYKTHl OKHCICHMS KIETYaTKU. 3HAYyeHHE ATHUX IPOLECCOB B MPHUPOJE U TEXHOJOTHH
XpaHEeHHs U epepaboTKH MPOIYKIINN PaCTCHUEBOJICTBA.

28. Jlenutpudukainys: BO30yAUTENH U XOJ Ipolecca. 3HaYeHHE B NPUPOAE, s MOYBEHHOTO
TUTOIOPO/INS ¥ TIPH XpaHEHUH HaBO3A.

29. AHa’poOHOe pa3lioKeHHE KJIETYaTKH: MUKPOOPIaHU3MbI, NPUHUMAIONINE y4yacTHE B ITOM
mporecce, XMMU3M. 3Hau€HHUE IpoIecca B NMPHUPOJAE W TEXHOJOTHH XPAaHEHHS IPOIYKIIUU
pacTeHUEeBO/ICTBA.

30. Hurpudukanus: Bo30yaIuTeNn, UX XapaKTepHbIe 0COOCHHOCTH W XUMH3M Iporiecca. 3HaYeHHe
mporecca B IMpHUPOJE, NMPU XPAaHEHUM HABO3a M B TEXHOJIOTMM XpaHEHUS M NepepaboTKU
MPOJYKIIMM pacTeHUEBOACTBa. ['eTeporpodHast HUTpUPUKALKSL.

31. Pa3no)keHue MEKTUHOBBIX BELIECTB MUKPOOPTaHU3MaMU: X0/l U KOHEUHbIE MPOAYKThl. BoasHas
Y pOCSIHasi MOYKA BOJIOKHUCTBIX PAaCTEHUH, BO30OYIUTEIH.

32. OxucneHne *XHUPOB U BBHICOKOMOJEKYJSPHBIX KHCIOT >KHPHOTO psijia MHKPOOPTaHU3MaMH.
3HayeHne mporecca i MUKPOOPTaHW3MOB M B TEXHOJOTMH XpaHEHHs W IepepaboTKH
MIPOAYKIIH CEIbCKOT0 XO35HCTBA.

33. CimpToBoe  OpokeHHE: BO30YIUTENIM, XUMHU3M, IPAKTHYCCKOE HCIOJIh30BaHUE B
nepepadaTbIBaroIiell TPOMBIIIIIIEHHOCTH.

34. buonornueckue OCHOBBI XpaHEHHS U TIePepaOOTKH MPOTYKIIMNA PACTCHHEBOICTBA.

35. KpyroBopot yriepoja B MpUpOAE U pOJb B HEM MHUKPOOPTraHU3MOB. 3Hau€HHE MPOILIECCOB
MIpEBpaIleHNs] yIIIEPOACOACPIKAIIMX BEUIECTB — B MPHPOJEC W TEXHOJIOTUU XpAaHCHUS W
nepepadOTKU CeNbCKOXO03HCTBEHHON MPOAYKIIUH.

36. [IpuHIMIBI  pa3IMYHBIX CIOCOOOB BO3JIEHCTBHS Ha MHKPOOPTaHU3MBL VX CymHOCTE W
UCIOJb30BAaHUE B TEXHOJOTMUECKMX TpolleccaX XpaHEHUS M TNepepabdOoTKU MPOIYKIHU
CEJIBCKOIO XO351CTBA.



37.Ilpoueccsl, TMPOUCXOIAIINE TpPU CO3PEBAHUM HaBo3a. KadyeCTBEHHBI M KOJMYECTBEHHBIN
COCTaB MHUKpPOOPTaHHW3MOB HaBo3a. Mepbl NpeaoTBpAllCHHs YIETyYMBaHHUS aMMHaKa IpU
XpaHEHUH HaBO3A.

38. Mukpoopranu3Mbl 30HbI KOPHS U TIOBEPXHOCTH PACTEHUI, UX POJb. MUKOpHU3a pacTeHUH.

39. buorexHomorus MUKPOOHBIX 3eMJICYIOOPHUTEIBHBIX MpEnapaToB, OCOOCHHOCTH HX NpUMe-
HEHUS B 3eMJIC/IEJINH U BIUSHUE X HA YPOXKAINHOCTD CEIbCKOXO3SHCTBEHHBIX KYIbTYP.

40. O6pa3oBaHHe MHUKPOOPTaHM3MAMH AaMHHOKHCIIOT, BUTAMHUHOB, ()EPMEHTOB, AaHTHOMOTHKOB H
Opyrux  OHOJIOTMYECKHM aKTUBHBIX  BemlecTB. lIpuMeHeHue BewIECTB  MHUKPOOHOTO
MIPOUCXOXKACHHUS B PACTCHUEBOJICTBE U )KUBOTHOBOJICTBE.

41. DnudurHas Mukpoduiopa 3epHa. Ee UCTOUHMKY, BIUSHUE HA CEMEHHbIE, POIOBOJILCTBEHHBIE
U KOpPMOBBIE KauyecTBa 3€pHA. BiMsHHME TOTOJHBIX YCIOBHH Ha COCTaB 3MHU(pUTHOU
MUKPOGIIOPHI 3epHAa.

42. Mopdonoruyeckre u (U3NOIOTHYECKHE PA3IHUIMs MEXIY MOJEBBIMU IpUOAMH M TIIECEHSMHU
XpaHEeHUsT TpU pa3BUTUUM B 3€pHOBOM Macce. DUTONATOreHHbIE W MNATOrCHHbIE
MHKPOOPTraHHU3MBbl, Pa3BUBAIOIIMECS B 3€pHOBOM Macce. VX BiMsAHME Ha YPOKAWHOCTb M
KauecTBO 3epHa U MPOJYKTOB €ro nmepepadoTKH.

43. JlunamMuKa Tpolecca CaMOCOTPEBaHMs: HM3MEHEHHS B  COCTaBe  MHUKpO(Iopsl U
OpPraHOJIENITUYECKUX MOKA3aTeN X 3epHa.

44, TlumeBple TPOMYKTHI KaK BO3MOXXHBIM HCTOYHUK 3a0osieBanuil. [lumieBbie wHpEKIUU u
oTpamieHus. 3a0oyieBaHus, Iepeaarorecs yepes nuiry. Bo30ynureny nuieBbix TOKCUKO30B.

45. [IlpuMeHeHne OpraHMYEeCKMX KHCIOT B KadecTBE KOHCEPBAaHTOB. VX mosyueHwe M Tpe-
HMMYIIIECTBA MO0 CPABHEHHIO C IPYTHMMH BEIIECTBAMHU.

46. Mukpoduiopa MyKd ¥ KpYyTIbl: HCTOYHUKHU B YCJIOBHS WH(PHUIIMPOBAHUSI.

47. ITopoku Myku u xj1e0a MUKPOOHUOIOTUYECKOTO MPOUCXOKICHHS. Mepbl 60pHOBLI.

48. Buzpl MOpYM OBOIIEH, TUIOIOB | ATOJ IPH XpaHEHUU. VIX IPUYUHBI U MEPBI OOPHOBI.

49. JlpoxcoKd M MOJIOYHOKHCIBbIE OakTepuu — Bo30yauTenn uH(EKIuu B mepepabaThiBaromiei
MIPOMBIIIJICHHOCTH.

50.Tlopokn BHHA, MHBA, OE3AJIKOTOJBHBIX HAMUTKOB, COKOB, pPACTUTEIbHBIX KOHCEPBOB
MHUKPOOHOJIOTHYECKOTO MPOUCXOXKIeHus. Bo3OyauTenu, Mepsl 00pbOBHI.
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