MHWHOBPHAYKU POCCUA

denepanbHOE rOCyIapCTBEHHOE OI0PKETHOE
o0pa3oBaTesbHOE YUpEeXkKJACHHUE BhICIIEro 00pa3oBaHus
«AcCTpaxaHCKUI roCy1apCTBEeHHbIN yHUBepcuTeT uMeHu B. H. Tatuiesa»
(AcTpaxaHckuii rocyapcTBeHHbIN yHHBepcuTeT UM. B. H. Tarumesa)

COI'’TACOBAHO YTBEPXIAIO
PykoBoautens OITOII 3aBeayromuii kKadeapoit arpoTexXHOJIOTHH,
HMHXEHEPUU U arpodu3Heca
P.A. ApcianoBa P.A. ApcnanoBa
«1» nrons 2022 r. «1» mrons 2022 r.

PABOYASA ITPOI'PAMMA JTUCHHUIIJTINHBI

«CEJBCKOXO3AMCTBEHHAS MUKPOBEHUOJIOT USI»

CocraButenb(n) I'puropsin JI.H., K.0.H., 1011eHT
Hanpasnenue noarotoBku / 35.03.04 Arponomust
CHEHATBHOCTD

Hanpasnennocts (mpo¢uis) OITOIT KapanTun u 3ammra pacreHuit
KBanudukanus (cTeneHn) O0axkasaBp
®dopma oOyueHus OYHasA
I'on mpuéma 2021
Kype 2
Cemectp(bl) 3

Actpaxanp — 2022



1. HEJIX 1 3AJAYU OCBOEHM A JUCIIUITJIMHbI

1.1. leabio ocBOeHMS TUCHMUILIMHBI «CeIbCKOX035UCTBEHHAs] MUKPOOUOIOTUSNSBIIACTCS
(dhopMupoBaHKE 3HAHUN 10 OCHOBAM OOIIEH W CEIbCKOXO03IHCTBEHHOW MHUKPOOHOJIOTHH M YMEHHM
WCIIOJIb30BaHUS MOJYYSHHBIX 3HAHUM ISl PEHICHUS] MPAaKTUYECKUX3aJau CEIbCKOXO03IHCTBEHHOTO
MIPOU3BO/JICTBA.

1.2. 3axa4u ocBOEHUA TUCUMILINHBI:

- pa3BUTHE 3HAHHI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX M 00IIenpodeccnoHalIbHbIX
JTUCIUILIAH, HEOOXOUMBIX JUIS PEIICHUS 33]1a9 B 00JIACTH arpOHOMHH,

- (¢dopMupOBaHME 3HAHUI [0 CUCTEMAaTHKE, MOP(OJIOrMH, TEHETHKE M Pa3MHOKEHHUIO
OakTepwii;

- popMHUpOBaHUE TOHATHS O POJIM MUKPOOPTaHU3MOB B TOYBOOOPA30BATEIHLHOM MpoIiecce U
BOCIIPOU3BOJICTBE  IUIOJIOPOJIUSL MMOYB, MHUKPOOMOJIIOTHYECKUX TMpOIeccax TMpU IMOTYICHHH
OpraHMYeCKUX  ynoOpeHuil, O BIHUAHUM arpOTEXHUYECKUX MPUEMOB Ha  IOYBEHHbIE
MUKPOOPTaHU3MbI, O BO3MOXXHOCTH HCIIOJB30BAHUS MHUKPOOPTaHU3MOB B  TEXHOJOTHAX
CEJIbCKOXO03SICTBEHHOT'O TPOU3BO/ICTBA.

2. MECTO JUCHUIIJIMHBI MOAVYJIsA) B CTPYKTYPE OIIOIT

2.1. YuyeOnass aucuumiuHa «CenbCKOXO3SIMCTBEHHAs MUKPOOMOJIOTHS» OTHOCUTCA K
00s13aTeJIbHON YacTH U OCBauBaeTcs B 3 cemecTpe.

[Tpuctynas Kk U3y4yEHUIO TaHHOM AMCUMUILIMHBI, CTYJEHT JAOJKEH UMETh 0a30Bbl€ 3HAHUS 110
JIUCLUIUIMHAM: XUMHUsI, OOTaHUKA.

2.2, Ina u3yveHusi JaHHOH y4eOHOH IMCHUILUIMHBI He0OXOAUMBI cielyolye 3HAHUs,
YMEHHs, HABBIKH, (OpMHpYyeMble NPeJIICCTBYIOIIUMHA Y4YeOHBIMM  JMCHUILIMHAMHA
(MoayasimMm):

Xumus

3HAHUS:MIO TEOPETUYECKUM OCHOBAM XHMHUU U CBOWCTBAM BaKHEHIIMX OWOTE€HHBIX U
TOKCUYHBIX XMMHUYECKHX 3JIEMEHTOB, OCOOCHHOCTH XMMHUYECKUX CBOMCTB BaXKHEUIIMX OMOTE€HHBIX
Makpo- M MHKPO3JEMEHTOB, a TaKK€ JJIEMEHTOB,COCIUHEHHS] KOTOPBIX MPEACTaBISAIOT COOOM
OIIACHOCTH ISl OKPYKAIOLIEH Cpeabl.

YMeHusi: yMeThb YCTAHABJIMBATh B3aUMOCBSI3M MEXKIY CTPOECHHEM BEIECTBA U €ro
XUMHYECKHMHU CBONCTBAMH.

HaBbIKM:ITONB30BaTbCA  COBPEMEHHOM  XMMHMYECKOW  TEPMHUHOJIOTHEH;  IPOCTEHIINM
1a00paTOpHBIM  000pYy/IOBaHUEM, XHUMHMYECKOW TOCYAOH H HM3MEpUTENbHBIMU IpHOOpami,
MpUOOpPETEHNE MPAKTUYECKUX HABBIKOB XMMHUYECKUX U (PU3UKO-XUMUYECKUX (MHCTPYMEHTAIbHbIX )
METOJIOB aHAIN3A.

bomanuxka

3HaHMsI: OCHOBOIIOJIAratoIINe MOHITHS O O CTPOEHUH, KU3HHU, Pa3BUTHH, Pa3HOOOpa3uu u

3HAYECHUH PACTCHUN B IIPUPOJE U XO35IUCTBEHHOM JEATEIBbHOCTH YEII0BEKA, SBOJIIOLMOHHOTO
Pa3BUTHS PACTUTEIBHBIX OPTaHU3MOB B X0/1€ MPUCIIOCOOTIEHHS K U3MEHSIOIIMMCS SKOJIOTHUYEeCKUM
YCIIOBUSM >KM3HHU Ha 3eMIIE.

YMeHus: nmpoBeJieHHe Ja00paTOPHBIX paboT U OMHCAHHUE UX PE3YJIbTaTOB; OCBOEHUE OCHOB
9KOJIOTUM pacTeHUH, (UTOLEHOJOTMH M BO3MOXKHOCTHM MX HCIIOJIb30BaHUS B IPAKTHUECKOU
NEeSTeNIbHOCTH, HW3Y4YeHHE COCTaBa U CTPOEHHUS (PUTOLEHO30B, HUX CBSI3b C YCIOBUSMU
MECTOOOUTAHUS.

HaBbiku: gomkeH 007agaTth  CHOCOOHOCTBIO — HCIOJIB30BAHUS  HOBBIX — OTKPBITUH
€CTECTBO3HAHUSI B CBOEH CHEIMAIbHOCTH,IIPABUIBHOIO HCIOJIB30BAHUS M OXpaHbl Oorarcraa
PacTUTENBLHOTO MUPA, BBIABUTATH TUIIOTE3bI, OMUCHIBATh PE3YJIbTAThl AKCIIEPUMEHTA, (HOPMUPOBATH
BBIBOJIBI.

2.3. Ilocaenywuue yueoHble TUCHUTLUIMHBI (MOAYJIHN) U (MJIM) MPAKTHKHU, JJIs1 KOTOPBIX
HEe00X0AUMBbI 3HAHMS, YMEHHsI, HABBIKH, (JOpMHUpYeMble JAHHOH y4eOHOH AN CHHUIIIMHOM.
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3HaHUST W YMEHUS, IMOJIYYEHHbIE B PE3YJIbTaT€ OCBOCHUS JUCLUUIUIUHBI, SIBISIOTCS
HEOOXOIUMBIMU JIJISl YCTICITHOTO MPOXOXKACHUS TUCIUILIMH: (GU3NOJIOTUS U OMOXUMHUS PACTCHHH,
arpoOXuMusi, IMMYHUTET PACTCHHH, a TaKKe MPEAUIUIOMHON U TPOU3BOACTBEHHOM MPAKTUK U IS
HAMUCaHMs BBITYCKHOM KBaJIM(DPUKAIIMOHHON pabOTHI.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE

[Tpouecc ocBoeHMsI AMCHMILIMHBI HampaBieH Ha (OPMHUPOBAHUE SIEMEHTOB CIIEAYIOUINX
kommnereHuu(uit) B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no maHHOMY HarpaBieHUIO
MOATOTOBKHU / CHIEIIUAIbHOCTH

obmenpodeccuonanpubix (OIIK): OIIK-1, OITK-4
Taouuna 1 — Jlekomno3uuusi pe3yjbTaToB 00y4eHu sl

Kon [InaHnupyemMble pe3yabTaThl 00yUCHHS 10 AUCIUTIINHE (MOYIIIO)
1 HarMeHoBarue 3uath (1) Ymerts (2) Bnagets (3)
KOMITETCHIIH
OIIK-1 Cnocoben | MOIIK —1.1.1 HOIIK - 1.2.1 HOIIK - 1.3.1
pemaTh TUIIOBBIC 3HaeT OCHOBHEIE | YMeeT npuMeHATh | Biageer HaBbIKAMH
3a1a4M 3aKOHBI 3HAHUS OCHOBHBIX | PCIICHHUS THUIIOBBIX
Mpo(heCCHOHAIBHO | MAaTEMaTHYECKUX, 3aKOHOB 3a1a4 B oOactu
i €CTECTBEHHOHAYYHBIX U | MATEMaTUICCKHUX, arpOHOMHHM Ha OCHOBE
NesTeNbHOCTH  Ha | o0mienpodeccuoHaibH | €CTECTBEHHOHAYYHBIX U | MPUMEHEHHS] OCHOBHBIX
OCHOBE 3HAHUM BIX TUCIUIUINH, | o0mienpodeccuoHaibH | 3aKOHOB
OCHOBHBIX 3aKOHOB | HCOOXOIMMBIX IS | BIX  JOHCHUINIMH — JUIS | MATeMaTHYECKHX,
MaTEeMaTUYECKUX H | pelIeHUs TUTIOBBIX | pelICHUs TUTIOBBIX | €CTECTBCHHOHAYYHBIX U
€CTECTBEHHBIX 3a71a4 B obOnactu | 3aga4 B obyactu | obmenpodeccuoHaiIbH
HayK C arpOHOMHU arpOHOMHU BIX JTHUCIUILIHH
MIpUMEHEHUEM
MH(}OpPMAIMOHHO-
KOMMYHUKAIIMOHH
BIX TEXHOJIOTHI
OIIK-4Cnocoben HNOIIK-4.1.1 HOIIK-4.2.1 HOIIK-4.3.1
peann30BEIBATh 3HaeT TeopeTHYEeCKHe | YMeeT UCI0Ib30BaTh Bnaneer HaBBIKAMH
COBPEMCHHBIC OCHOBBI O MaTcpualiax MaTepHajbl IIOYBECHHBIX pa3pa60TKI/I JJICMCHTOB
TEXHOJIOTHH H IMOYBEHHBIX U | ¥ arpOXUMHYECKHX CHUCTEMBI 3eMJICICITHUS U
000CHOBBIBaTh HX | arPOXUMHUYECKHUX yccyIe10BaHH, TEXHOJIOTUH
MpUMEHEHHUE B HCCIIeIOBAHUH, NPOTHO3BI PA3BUTHSA BO3/E/BIBAHMS
l;[pO(i)eCCI/IOHaJ'ILHO NPOTHO3bL Pa3BUTHA BpeTUTENeH 1 CEITbCKOX 035U CTBEHHBI
W IeITeIIbHOCTH BpeTenei | o e CTIpaBoUHBIC X KYJIbTyp, Ha OCHOBE
Oone3Hel, a Takxke ’ MpUMEHEHUS
CIIpaBOYHBIE MaTepHalibl UL CIIPaBOYHBIX
MaTepHuabl st | P a3paboTKH HIEMEHTOB MaTepHaJIOB
pa3paboTkm dyemenToB | CHCTEMBI SCMIICICINA U | 11oypeHABIX u
CHCTEMbI 3eMiIe/Ieus i | TeXHOIOrui arpOXUMHYECKHUX
TEXHOJIOTHI BO3/ICJIbIBAHUSA HCCIICIOBAHUM,
BO3/ICIbIBAHUS CEIbCKOXO35MCTBEHHBl | MPOrHO30B Pa3BUTHS
CEITbCKOXO3SIICTBEHHBI | X KYJIBTYD BpeAUTEICH u
X KYJIBTYp 6ose3Hein

4. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI
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OO0BEM IUCHUILIMHEBI COCTABIsACT 33a4€THBIC €IUHUIILI, B TOM YHCIIE 6 YacOB, BBIICIICHHBIX
Ha KOHTAaKTHYIO paboTy oOydaromuxcs ¢ npemnogasareieM (n3 Hux 184acoB — sekiuu, 184acoB—
nabopatopHbie padoThl), U 72 yaca — Ha CAMOCTOSTEIBHYIO PaboTy 00yJarOIIUXCsl.

Tabanna 2 — CTpyKTypa M cofep:KaHue JMCUUILIMHBI (MOYJIs1)
KoHnrakTHas CaMOCT. dopMa TeKyLero
a, pabota KOHTPOJIS
5 paborta
3 (B yacax) yCIIEBAEMOCTH,
Pa3nen, Tema AUCHUTIIIMHBI 2
5 dbopma
1 1 | O3 | JIP | KP | CP | mupoMexyTodHO#
aTTecTaluu
Pazoen 1. Obwas muxkpoodbuonozus
Tema 1. Cucremaruka, Jlekuus-0ecena.
MopdOIOTHS U Bonpocer 1
pa3sMHOXKEHHE OaKTepui. 3 4 4 9 cobeceoBaHUs
(cemunap-
JTIUCKYCCHS).
Tema 2.Muxkpoopranusmsl u Bonpoceiin
OKpYXKaromias cpea. sicobeceoB
aHus(ceMu
3 2 2 9 Hap —
JUCKYCCHS)
,pedepar.
Tema 3.Dusnosorus, ooOMeH
BEILIECTB 3 2 2 9 Cemunap-
Y DHEPIUH Y KOH(epeHIUs, TeCT.
MHUKpPOOPTaHHU3MOB.
Tema 4.YyacTtue
MHKPOOPTaHU3MOB B 3 2 2 9 Cemunap-
KpYroBOpPOTE BELIECTB B JUCKYCCHSI.
IpUPOJIE.
Pazoen 2. Cenbckoxo3aiicmeeHHas MUKpPOOUOI02UsL.
Tema 5.11ouBenHas Jlekus-
MUKpPOOHOJIOTHSL. BHU3yaJIn3aL]
us.Borpoc
plIIIICO0EC
3 2 2 9 efoBaHus(c
eMHUHap-
JUCKYyCCH,
ouiII-
OIIpocC.
Tema 6.Cum6m103 Cemunap-
MHUKPOOPTraHU3MOB U 3 2 2 9 AUCKYCCHA.
paCTeHHI. KonTponbhaspabot
a.
Tema 7.Mukpobuoioruueckue Cemunap-
3eMJIey100pUTEIbHbIE 3 2 2 9 JUCKYCCHS.
Ipemnaparsl U KOHTpOHBHaHpa6OT
CPEJCTBA 3aIIUTHI PACTEHUM. a.
Tema 8. Mukpobuonorus 3 2 2 9 Cemunap-
KOPMOB. JUCKYCCHS.




Paznen, Tema TUCIIUIIIMHBI

KoutakTHas

pabora
(B yacax)

Camocr.
pabora

Cemectp

I13

JIP

KP CP

dopma TEKyIIEero
KOHTPOJIA
yCIIEeBaeMOCTH,
dbopma
MPOMEKYTOUHOMN
aTTeCTalluu

KonTtposnbsnasipabot
a.

HToro

18

18

72

DK3aMeH

Taoauna 3 — Marpuna cooTHeceHHsI pa3/lesioB, TeM Y4eOHOM NTUCUMILUIMHBI M (POPMHUPYeMBbIX

KOMIIeTeHIH
Ko xomnerenuuun Ob1ee
Pazpgen, Tema Komi-Bo A I KOHH;J;CTBO
JUCLUIUIMHBI (MOYJISA) 4acoB OIlK-1 OIIK-4 .
KOMIIETSHIIUA
Pazoen 1. Obuaa mukpoouonozus
Tema 1. Cucremaruka,
Mopdoorus u
p 14 + + 2
pa3MHOKeHHe OaKTepui.
Tema 2.MuxkpoopranusmMbl 1 14 + + 2
OKpYXarolas cpesa.
Tema 3.Dusnosorus, ooOMeH
BEII[ECTB 14 + + 5
U DHEPTHH Y
MHUKPOOPTaHU3MOB.
Tema 4.Yyactue
MHUKpPOOPTaHU3MOB B 12 + N 5
KpYTOBOPOTE BEILIECTB B
MIPUPOJIE.
Pazoen 2. Cenbckoxo3aiicmeeHHas MUKPOOUOI02UAL.
Tema S.IlouBenHas
14 + + 2
MHUKPOOHOJIOTHSI.
Tema 6.Cum6103
MHUKPOOPTaHU3MOB U 14 + + 2
pacTeHuM.
Tema 7.Muxpobuonoruueckue
M UTEITbHBI
3eMJICYI00pUTETHHBIC 14 + + 2
npenaparsl U
CpEICTBA 3alIMThl PACTECHHIA.
Tema 8. MuxkpoOuosorus
ema 8 pobuoo 12 + + 5
KOPMOB.
Hroro 108

Kparkoe conepxkanue Kaxaoi TeMbl IUCHUATIIAHbI

Paszpnen 1. O0mass MUKpoOHOI0THS.
Tema 1. CucremaTnka, Mop(oJ10rusi 1 pa3MHOKeHHe DaKTepHid.

OOBeKThl MUKPOOHOJIOTHH, MECTO MUKPOOMOJIOTHH B CUCTEME OMOJOTMYECKHX HayK, POJIb
MUKpPOOPTaHW3MOB B TPUPOAE U >KU3HU uejoBeka. OOmMe CBelEeHHS IO CHCTEMaTUKE U

HOMEHKJIaType MNpokapuoT. [IpHHIMOBI HyMepH4ecKoil U (QHUIOreHeTHYeCKOil

CHUCTCMATHUKHU.

Mukpoopranu3mMel, HE WMEIOIIME KJIETOYHOTO CTpoeHUs. Mopdomoruueckne TUMBI OaKkTEepHid.
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VYibrpacTpykTypa OakrepuanbHOi KieTku. Cropsl U cnopooOpa3oBanue. Poct u pa3mMHOXeHUE
Oakrepuil. ['eHeTKa U celleKLUs MUKPOOPraHW3MOB. MexaHu3Mbl MOJMGUKAUK M MyTallUd y
OakTepuii, MEXaHU3MbI TpaHCc(hopMaIK, TPAHCAYKIMN U KOHBIOTAlMU. | eHeTn4eckas MHKeHepus
B MHUKPOOHOJIOTUH.

Tema 2. MUKpoOpranu3Mbl U OKpPY:Kalouias cpeaa.

JlelicTBue GpakTOpoB OKpy’Karoliel cpebl Ha MUKpOOpraHu3Mbl. GU3NOJIOrMUECKUE TPYIIIbI
MHUKPOOPIaHU3MOB IO OTHOLICHHWIO K (pakTOpaM BHEWIHEW cpeabl. Bimsuue temmnepatypsi, pH,
JOCTYIHOCTH BOJIbl, U3JIy4eHMs M Jp. HA aKTUBHOCTb MHKPOOPTaHU3MOB. BimsHue 6uoTHuecKHx
(GakTOpOB HAa  MHUKPOOPTaHU3MBL.  DKOJOTMS  MHKPOOPTaHW3MOB. MHUKpPOOPraHM3MBI U
re0JI0rM4eCcKast UCTOpUs 3EMIIU. DBOJIIOLMS MUKPOOPIaHU3MOB.

Tema 3. ®usnosnorus, o60MeH BelleCTB M JHEPTUM Y MHKPOOPTraHU3MOB.

[Tutanne Oakrepuil. MexaHM3Mbl TpaHCIOpTa Yepe3 LUTOMIA3MaTHUYECKYI0 MeMOpaHy.
[Mumesbie morpedHocTn. Tumbl nutanus. PepmeHTsl M 00MeH BemiecTB. [lomydenue sHEeprun
MukKpoopranuzMamu. Poab AT® B akkyMmyssilMM M IEepeHOCe SHEpruu. THUMbl 3HEPreTHYECKUX
nporieccoB. bpokenue. AspobHoe npixanue. AHa’poOHoe npixanue. I[IpeBpaieHue coenuHeHU
yriepoga MUKpoopranusMamu. OCHOBHbIE OpOJWIIBHBIE M OKHCIUTEIbHbIC Mpouecchl. Ilytu
karabomm3ma rekco3. L{ukin TpukapOOHOBBIX KUCIOT. J[pixaTenbHas 1enb U GochopuiinpoBaHue.
BcenomorarenbHble IUKIIBI U TITIOKOHEOT €HE3.

Tema 4. YyacTne MUKPOOPraHu3MoOB B KPYrOBOPOTe BellleCTB B IIpUpo/e.

KpyroBopor yriepoma u kuciopoga B Ouochepe. 3HAUMMOCTh JBYX KOCMHYECKHX
nporeccoB — (OTOCHHTE3a M MMHEPAIM3alMd MHUKPOOPraHW3MaMH OPraHMYECKUX BEIIECTB.
Accummisiinn CO2 mukpoopranuzmMamu. @otocuHTe3 U xemocuHTe3. Ilponeccsl MuHepanuzauuu
OPraHMYECKUX COCIMHEHUHM U pOJIb  Pa3IUYHBIX TIPYHNI  MHUKPOOPraHM3MOB.  YdacTue
MUKpPOOPTaHW3MOB B pa3JIMUHBIX 3Talax KpYyroBopoTa as3oTa. BiusHue MHUKpOOMOIOrHYECKHX
MIPEBPALICHUI a30TCOJEP/KAIMX COCOUHEHMM Ha JOCTYNHOCTh a30Ta Ul NUTaHUS PacCTEHHM.

MuHepanu3anuss ~— a30TCOAEPKAMX ~ OPraHMYECKUX  COEIUHEHUI. Hutpuduxamms u
neautpudukanus. MmmoOmnumzanus aszorta. buonornueckas ¢ukcanus azoTa aTMOcQepsl.
CrocoOHOCTh K YCBOEHHIO MOJEKYJISIPHOTO a30Ta — YHHUKaJbHas OCOOEHHOCTh IPOKApPHUOT.

Tpancdopmarus cepsl OGaktepusimu. OKucieHHE cepoBoaopoaa. BoccraHoBineHue cynab(aros.
VYyactue Oaktepuil B mpeBpaieHuu sxenesa. [IpeBpamienue OaktepusMu coenuHeHuit docdopa.
[IpeBpateHre opranndeckux coequHeHui pocdopa.

Paznen 2. Cesibckoxo3silicTBeHHAs MUKPOOHMOJIOTHSI.

Tema S. IlouBeHHAss MUKPOOHOIOTHS.

BnusiHue arponpueMoB Ha MOYBEHHBIE MUKpPOOPraHu3Mbl. [IoYBEHHBIE MUKPOOPraHU3MBI.
MeTOI[BI OMpECACIICHUA UX COCTaBa U aKTUBHOCTH. Poms MHUKPOOPTaHU3MOB B HO‘IBOO6p&30BaHI/II/I n
IJI10A0POANH. MI/IKp06HI>ICIIeHOBI>I PAa3JIMYHBIX THUIIOB ITOYB. Biusuane arponprueMoB Ha IMOYBCHHBIC
MUKpPOOPTraHu3Mbl. B3aMMOOTHOLIEHMS TOYBEHHBIX MMKPOOPIaHM3MOB M pacTeHui. ['pymmbl
IMOYBCHHBIX MHUKPOOPraHM3MOB, BBIABIIICMBIX Ha INIOTHBIX CpEaax. prl'[l'[I)I IIOYBCHHBIX
MUKpPOOPIaHNU3MOB, BBISBIIIEMBIX Ha JKUIKHUX cpeAax. ['pynmbl MOYBEHHBIX MUKPOOPIAaHHU3MOB,
BBIABJIAEMbBIX METOJ0M 06paCTaHI/I$[ KOMOYKOB ITOYBHI.

Tema 6. CuMOH03 MUKPOOPraHU3MOB U PACTECHMI.

buoxumuss  aszordukcanuu.  Aszordukcanys =~ CBOOOJHOXHUBYIIMMHU  OaKTEpUsSMHU.
AccoumatuBHbI cuM6Omn03. Cumbuorndeckas azordukcanus. KirybeHbkoBble OakTepuu. Y CIOBHS
obpaszoBanus 3¢ddexTuBHOr0  cuMOM03a. MHKpOOpPraHU3Mbl 30HBI KOpHS W HUX BIHUSHHME Ha
pactenus. CumMOMO3 MHUKpPOOPTaHM3MOB M pacTeHuil. Mukopusza pacTeHuil. OnuduTHas
Mukpogiaopa. Ponp snuUTHBIX MUKpPOOPraHM3MOB TP XpaHEHUH Yypokas. Pa3BuTHe Ha
PaCTeHUSIX TOKCUT€HHBIX TPHOOB.



Tema 7. MuxkpoOuoJsornyeckue 3emMieyI00pUTe/IbHbIC MpenapaTtbl M CpeacTrBa
3alIMTHI PACTEHHH.

buonpemnaparpsl, MOBBIIAIOIIKE IJIOJOPOANE TOYB M YIY4YILIAIOUIME POCT M pa3BUTHE
pacteHuil. MeToapl MPUTOTOBIICHHUS M HCIIOJIB30BaHUS OaKTEpUATbHBIX yJOOpPEHUH Ha OCHOBE
azoThuKcupyromux, GocharMoOUIM3yOMKUX U Ap. OakTepuid. Mcrnoib3oBaHHE MUKPOOPTAaHM3MOB
Y X METAa0OJIMTOB JUISl 3aLIUTHI pacTEHUI T BO30ynuTeneit 00sie3Heil 1 HACEKOMBIX BPEAUTENICH.

Tema 8. MukpoOuos0orust KOpMOB.

Hcnonp30BaHWe  MOJOYHOKHUCIOrO OpokeHuss B KOopmorpousBojcTBe. CuiocoBaHue u
ceHaxkupoBanue. JlpoxokeBaHue KOpMOB. [IpuMeHeHHE METOJ0B OMOKOHBEPCHH B CEIHCKOM
xo3siicTBe. ONUPUTHBIE MHUKpPOOpPraHu3Mbl 3epHa. OrmnpeneneHue KaueCTBEHHOTO COCTaBa
MHUKPOOPIraHU3MOB 3epHa. VccieoBanue KaueCTBEHHOTO COCTaBa MUKPOQIIOPHI CHIIOCA.

5. METOJIMYECKHUE YKA3AHUS MO MPENOJABAHUIO
1 OCBOEHMIO JUCHUIJIUHBI (MOLY.JIS)

5.1. Ykazanus a8 mnpenojaBaTeie 0 OPraHM3alMH M IPOBEJICHUI0 Y4YeOHBIX
3aHATHI MO TUCIHUTLTHHE

Jlexuus — BUJ y4yeOHBIX 3aHSATHUH, TJe MpenojaBaTellb U3JiaraeT U pa3bsiCHAET OCHOBHEIE,
HaumOoJIee CIOKHBIC TIOHITHSI TEMbI, a TaKXKE CBS3aHHBIC C HEH TEOPETUYCCKUE W MPAKTUICCKUE
npoOyieMbl, JaeT PEeKOMEHJAIlMM Ha CEMUHApPCKOE 3aHATHE M yKa3aHUs Ha CaMOCTOSITENbHYIO
pabory.

JlexkumoHHBIE ~ 3aHATHS ~ CONPOBOXAAIOTCS ~ MOKa30M  Mpe3eHTauuid, ¢oro- U
BHJICOMATEPHAIIOB.

JlaboparopHble paboOThl — 3TO akTUBHasg (opma ydeOHOro mpoiiecca, HampaBlieHHas Ha
YMEHHE CTYJICHTOB OTPa0ATHIBATh MPAKTUYCCKHE HABBIKH, PE3YJIbTATBl KOTOPHIX O(QOPMIISIOTCS B
Buje Tabmui u cxem. KadectBo yueOHON pabOThI CTYACHTOB MpenofaBaTellb OIEHUBACT B KOHIIE
3aHSTHS, BBICTABIISIS B pabOUMid )KypHAT TeKynue oneHKH. CTYACHT UMEET MPaBO 03HAKOMHTHCS C
HUMU.

5.2. Yka3zaHus 1Jis1 00y4aromuXxcsi 10 OCBOCHHI0 TUCHUILTHHBI

CamocTtosTenpHas paboTa CTYIEHTOB OpTraHU3YyeTCs MperojaaBaTelieM uepe3 peryispHoe
JIOManTHee 3aJaHie M CUCTEeMATWYSCKUH KOHTPOJIbh 3HAHWW CTY/ICHTOB HAa 3aHATHAX, a TaKkKe
HamucaHUeM KypCOBOM paboThl ¢ TOCIEAYIOUIEH ee 3aluTol, MpPOBEACHHEM KOHTPOIHHOTO
TECTUPOBAHUS IO 3aBEPIICHUIO KXKA0ro pazzaena. CamocrosTelbHas paboTa CTYICHTOB 1O KypCy
MpHU3BaHa HE TOJBKO 3aKPEIUIATh M YIIIyOJIATh 3HAaHUS, MOJTYYSHHBIE Ha ayJUTOPHBIX 3aHITHUSIX, HO
U CIIOCOOCTBOBATH PAa3BUTHIO Y CTYJACHTOB TBOPYECKHX HABBIKOB, WHHUIIMATUBBI, YMEHUIO
OpraHu3oBaTh CBO€ BpeMsa. [Ipu BBIMONHEHUHM IUIaHA CAMOCTOATEIBHOW pPabOTHl CTYACHTY
HE00XO0IMMO MPOYUTATh TEOPETHUECKUI MaTepuaj He TOJIbKO B yUeOHMKAxX U y4EOHBIX MOCOOUSX,
yKa3aHHbIX B OuOmuorpadguueckux CHUCKaXx, HO W TIO3HAKOMHUTHCS C MYOIUKAUSIMH B
MIEPHOINICCKUX U3TaHHSIX.

Jlis yCTenmHoro ycBOEHUsl MPOrpaMMbl JAaHHOW TUCIUIUIMHBI CTYIEHTAM PEKOMEHIyeTCs
CJIEIYIOIINE METOBI CAMOCTOSATEIHHOM paboThl. PaboTa ¢ yueOHbIM mocoOneM: KOHCIIEKTHPOBAHUE
— KpaTKO€ U3JNI0KEHUE, KpaTKas 3aluch COAepXKaHM MPOYNUTAHHOTO; COCTABJICHUE IJIaHAa TEKCTa, T.
€. TIOCJIe TIPOYTEHUS TeKCTa Pa30MpaTh €ro Ha YacTH U 03arIaBUTh KaK/YIO YacTh, IIPH 3TOM, TIIaH,
MOXET OBITh, MPOCTONW WM CIOXHBIM. Te3upoBaHHEe— KpaTKOE H3JI0KEHHE OCHOBHBIX MBICIEH
MIPOYUTAHHOTO (TE3UCHI); MUTUPOBAHUE — JIOCIIOBHAS BBIICP)KKA U3 TEKCTa, C YKa3aHUEM BBIXOIHBIX
JTaHHBIX (aBTOp, Ha3BaHUE pabOThI, MECTO W3JaHUS, W3ATENbCTBO, TOJA HW3JIaHUS, CTPAHUIA);
AHHOTHPOBAHHWE — KPAaTKOE CBEPHYTOE H3JIOKCHHE COJCPKAHHS MPOYUTAHHOTO C BBIPAKECHUEM
CBOETO OTHOIICHHS K TPOYUTAHHOMY; PEIEH3MPOBAHHE — HAMUCaHUE KPATKOTO OT3bIBa C
BBIPQKEHUEM CBOETO OTHOILIEHUS O MPOYUTAHHOM; COCTABIICHHE CIPAaBKU — CBEICHHUM O YeM-
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HUOY/Ib NOJTYYCHHBIX MOCJIE MOUCKOB; COCTaBIIEHUE (POPMaTbHO-IIOTHYECKON MOJAETH — CIIOBECHO-
CXeMaTH4YecKoe H300pakeHUe IMPOUYUTAHHOIO; COCTABICHME TEMAaTUYECKOro Te3aypyca —
YIIOPAJOYCHHBIM KOMITJIEKC 0a30BBIX MOHATHH MO pa3ieny, TeMe; COCTABICHHE MAaTpUIl UIeH —
CPaBHUTEJIbHBIE XAPAKTEPUCTHKH OJHOPOIHBIX IPEIMETOB, SIBICHUN B TPYAAaxX Pa3HBIX aBTOPOB;
IIPAKTUYECKUE YIPAKHEHUS — BBIIIOJHEHUE YMCTBEHHOI'O WJIM MPAKTUYECKOTO JEUCTBUS C LIEJIBIO
OBJIAJICHUS] MM WJIM IIOBBIIIEHUS €ro kadecTB. llo Xxapakrepy ynpakHEHHs NOAPA3IEIAIOTCS:

yCTHBIE, INCbMEHHBIE, TpaduuecKue U yueOHO-TPYIOBBIE.
Taouuna 4 — Conep:xxkanue caMOCTOSATEIbHOM Pad0Thl 00y4al0NIUXCS

Howmep paznena
(Tembl)

TCMBI/BOHpOCBI, BBIHOCUMBIC
Ha CaMOCTOATCIIbHOC U3YUCHUC

Komn-Bo
JacoB

dopma paboThI

1(1)

1. IlpuHuuIEl HyMEpUYECKON 1
¢duitoreHeTuyecKoi
CHCTEMaTHKH.

2. YabTpacTpyKTypa
OakTepuaIbHOU KIETKH.
3.OYHKIUY KaICyJlbl, KaK
pe3yapTaT OMOCHHTE3a
OaKTepUsIMH OPraHUYECKUX
MOJIMMEPOB U OTIOKEHUS MX
BOKPYT KJIETOK.

4. Knaccudukamus Oaktepuit mo
YUCITY U PACIONIOKEHUIO
KTyTUKOB. DYHKIIUH JKT'YTHKOB.
5.Ctpoenunedudpun (nuim),
¢yskuu. [umm 1-ro u 2-ro
THUIIA.

6. Ocobennoctu KC I'pam—
6axtepuii. @opmMbl OakTepuii ¢
ne(heKTOM KIETOYHON CTEHKH.

7. TexHuka OKpacku 1o
Jledbdnepy, TexHUKa OKpACKHU TIO
Heiiccepy, okpacka no Oxemko.

N3yuenue n
KOHCIIEKTHPOBaHUE
yueOHOM JTUTepaTyphl,
HOJTrOTOBKA K J1a00paTOpHOii
pabote, MOATOTOBKA K
CEeMUHapy.

2(1)

1. PacnpocTpanenue
MHUKPOOPIaHU3MOB B ITPUPOJIE.
2. Bnusinue ¢pusnyeckux
(bakTOpOB Ha
KU3ZHEJEATEIIbHOCTD
MHUKPOOPTIaHU3MOB.

3. BimsiHue XUMHUYECKUX
(dakTOpoB Ha
KU3ZHENEATEIbHOCTD
MHUKPOOPTIaHU3MOB.

4. BiusHue 6MOJI0THYECKUX
(dakTOpoB Ha
KU3ZHENEATEIbHOCTD
MHUKPOOPTaHU3MOB.

N3yuenue n
KOHCIIEKTHPOBaHHE
yueOHOM TUTepaTyphl,
HOJTrOTOBKA K J1a00paTOpHOii
pabore, pedepar.




3(1)

1. depmeHTH MUKPOOPTaHU3MOB
2. XuMUYECKHI cOCTaB
MHUKpPOOPTaHU3MOB.

3. Yro Takoe AUCCUMUIAIUS?

4. Kakue MUKpOOPTraHU3MbI
HA3BIBAIOTCS aBTOTPOPHBIMU?

5. Kakue Mukpoopranusmsl
HA3BIBAIOTCS (aKyJIbTATUBHBIMU?
6. B xakux npoueccax
Y4aCTBYIOT JIMMA3bI?

7. Kakoe Konu4uecTBO BObI
BXOJIUT B COCTaB
MUKPOOPTraHu3MOB?

8. Kakue MUKpOoOpraHu3mMbl
HA3bIBAIOTCS Napa3uTamu’?

9. Kakue MUKpOOpraHU3MBI
HA3bIBAIOTCS aHA3POOHBIMH?

N3ydenue u
KOHCIICKTUPOBaHUE
y4eOHOM JTUTEPATYPHI,
MOJIrOTOBKA K 1a00paTOpHOii
pabote, MOATOTOBKA K TECTY.

4 (1)

1.Yyactue MUKPOOOB B
KpPYroBOpOTE a30Ta
(aMMoHUUKAIHS,
HUTpUUKAIHS,
JEHUTpUUKALINS).
2.YcBOeHHE a30Ta U3
aTMoc(hepHOro Bo3Iyxa
a30T(UKCUPYIOLIUMU
OaKTepUsIMH.
3.AMMOHUUKaIHSL.

4. Hutpuduxaus.
5.lenutpudukanus.
6.Posib MUKPOOOB B KpyroBOpOTE
yriepoja.

N3yuenue n
KOHCIEKTUPOBAHUE
yueOHOM JTUTEpaTyphl,
MOJIFOTOBKA K T1a00paTopHOit
pabore.

5 (2)

1. MukpoOGuonoruyeckue
ACTICKTHI TOYBOBEICHUS
2.Muxkpo6uoJiorusi BOJsl

N3yuenue u
KOHCIIEKTUPOBaHHE
y4eOHOIl TuTeparypsl,
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3. KontamMuHanus ouBsl.

4. TTouBa Kak (akTop nepeaaan
BO3OyauTENICH

uHpexu. CanuTapHo-
0aKTEPHOJIOTHUECKOE
HCCIICIOBAHUE TTOYBBI

5. I'pymnibl HOYBEHHBIX
MHUKPOOPTaHU3MOB, BBISIBIISIEMBIX
Ha J)KUJKHX Cpeax.

MOATOTOBKA K JJA0OPaTOpHOM
pabore.

6(2)

1. Boustaue puronaToreHHbIX
MHUKPOOPTIaHU3MOB Ha BBICIIHE
pacTeHus (mapa3uTusMm).

2. OyHKIMH cHMOHU03a

3. DnudurHas MuKpodIIopa.
4.Posb sniu(UTHBIX
MHUKPOOPTaHU3MOB TIPH
XpaHCHHUHU yPOXKasl.

5.Pa3BuTHe Ha pacTeHusAX
TOKCUT€HHBIX TPHOOB.

N3yuenue n
KOHCIIEKTHPOBaHNE
yueOHOU IUTEPaTyphl,
HOATOTOBKA K J1a00paTOPHOM
paboTe, MOATrOTOBKA K
KOHTPOJILHOH pabore.

7(2)

1.ITpenapaT «CHIMKATHBIX»
OakTepuit

2. [Ipenapatsl
MHUKPOOPIaHU3MOB-
AQHTarOHUCTOB

3.IIpenapatsl runepnapasuToB
nim napasutos II-ro mopsaka
4 Knaccudukanus npenapaTon
10 AEHCTBYIOIIEMY Hadyaly
5.Hcnonb30Banrne MUKPOOHBIX
IpenapaToB Uil ONTUMH3AIHN
MHUHEPAILHOTO MTUTAHUS
pacteHui

6.I1penapats! dpocdar-
MOOUIIN3YIOMUX OaKTepuit
7.buonpenapatsl as
Pa3I0KEHUsT PaCTHTEIBHBIX
OCTaTKOB

N3yuenue u
KOHCIIEKTUPOBAHUE
yueOHOM TUTepaTyphl,
MOJIFOTOBKA K TaOOpaTopHOi
paboTe, TOATOTOBKA K
KOHTpPOJIbHOH paboTe.

8(2)

1.MukpoOHOIOTHsl CHIIOCOBAHUS
KOPMOB

2.JIporxokeBaHUE KOPMOB
3.HccnenoBanue Ka4eCTBEHHOTO
coctaBa MUKPO(]IIOpHI critoca.

4. OcobeHHOCTH CcTIOCO00B
CHIJIOCOBAHMSI KOPMOB: XOJIOTHBIN
U TOpsTYUid croco0.

N3yuenue n
KOHCIIEKTHPOBaHHE
yueOHOM TUTepaTyphl,
MOJrOTOBKA K KOHTPOJIBHOM
pabore.

5.3. Buanl

U ¢GopMBI NHCBMEHHBIX padoT,

NMPEeAYCMOTPEHHBIX IPU OCBOCHUU

AUCHHUIIJIMHbI (MOIlyJ'Iﬂ), BbINIOJIHAECMBbIC Oﬁy‘-laIOI[lI/IMI/ICﬂ CaMOCTOATEC/IABHO

B pesynbrare 0CBOCHUS AUCIUILTUHBI IPETYCMOTPEHO HamKucaHue pedepaTon, TOKIAJ0B.
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[Ton pedepaTom mMOHUMAETCS KpaTKOE H3IOKEHHE, O0030p Marepuaja IO KaKOW-TO
npoGyieMe, COKpAalleHHOE COJIep)KaHWe KHHUIM C OCHOBHBIMH (DAKTUUYECKHMMH CBEICHUSMU U
BbIBOJIaMU. PedepupoBanue mpeanosiaraer, riiaBHbIM 00pa3oM, U3JI0KEHHE YY)KMX TOYEK 3pPEHU,
CIENaHHBIX APYTMMHU YYEHBIMH BBIBOJOB. B pedepare mpuBOISATCS OCHOBHBIE TEOPETUYECKUE,
IKCIIEPUMEHTAIbHBIC, OMHCATEIbHBIC PE3yAbTaThl, MPH 3TOM NPEANOYTECHHE OTIAIOT HOBBIM
MIPOBEPEHHBIM (haKkTaM, pe3ysbTaTaM AOJITOCPOYHOIO 3HAUEHUS, OTKPBITHSIM BaXKHBIM JI PEIICHUS
MIPAKTUYECKUX BOMPOCOB, BBHIBOJBI (OICHKH, MPEIOKCHHS ), IPUHSITHIE ¥ OTBEPTHYTHIE TUIIOTE3BI,
OIMCaHHbIE B peepupyeMOM UCTOUHHKE.

Pedepar mpencraBnser coboil oaMH M3 BUAOB MPEACTABICHHUS PE3YJITATOB HAyYHON
pabotel cryaeHta. OCHOBHOE Ha3HAYEHHE 53TOTO BHUJA HAYyYHOTO MPOU3BENEHUS — I0Ka3aTh
SPYAMLMIO CTYAEHTa, €ro YMEHHE CaMOCTOSTENbHO aHAJIW3UPOBaTh, CHUCTEMATU3UPOBATH,
KiaccuuupoBath U 00001IaTh UMEIONIYIOCS Hay4dHYr0 HHpopManui. OCHOBHOE TpeOOBaHUE K
pedepary — ero aHaIUTHIYECKUN XapaKTep.

PaznuyaroT HECKOJIBKO BHAOB pedepaToB MO UX TEMaTHUKE U IIeJIEBOMY Ha3HAYCHHIO:
TUTepaTypHBId  (0030pHBINA),  METOAMYECKUN, WHPOPMAIMOHHBIN,  OUOIMOTpadUICCKUIA,
nosieMudeckuil u ap. Pedepar, kak npaBuio, COAepKUT BBECHUE, OCHOBHYIO YacCTh, 3aKIIOUYEHHUE,
CIIMCOK HCII0JIb30BAaHHOM JINTEPATYPHI.

B konme pedepara B 00s3aTeNbHOM TOPSAKE MPUBOIUTCS CIUCOK HCHOIB3YeMON
muteparypsl cornacHo 'OCT 7.1-2003 6ubnuorpaduyeckoro onucanus JOKYMEHTOB.

Jokiang - 9TO BUJ CaMOCTOSITENIBHOM pabOThl, MCIONb3yeMblii B Y4YEOHBIX 3aHATHUSX,
CIOCOOCTBYIOIIMKA  (DOPMUPOBAHHIO HABBIKOB HCCIIEOBATEIBCKON  pabOThl, PaCIIUPSIIOIINI
M03HABATENIbHBIE HHTEPECHI CTYJAEHTOB, (POPMUPYIOLIUI CITIOCOOHOCTh COMOCTABIATh TOUKH 3PEHUS
Y KPUTHYECKH MBICITUTE.

Jlokian siBISieTCS CaMOCTOSITENIbHON y4eOHO-UCCIIeIOBAaTEeIbCKOM paboToON CTylneHTa, Ha
TeMy, NPEIJIOKEHHYIO ITpernoaBaTesnieM. Bo3MoxkeH caMOCTOSTENbHbIN BEIOOP TEMbI CTYJEHTOM Ha
HMHTEPECYIONIYIO €ro mpobiiemMy, MpU 3TOM OHA JOJDKHA 3aTparuBaTh MpPoOJIEeMATUKy H3yd4aeMOTro
Kypca MW OBITh COTIJIACOBaHHOW ¢ mpernogaBaTesieM.O0beM JOKJIaga COCTaBISICT 3-6 CTPaHMII.
Jloknag MOXET CONpPOBOXKIATHCS  MYIbTUMEAMMHONW  Tpe3eHTanued, QoTro- U BHIEO
JIEMOHCTpAIIUEN.

Oransl paboThl HAJ JOKIAI0M

1. Boi6op unu hopmynupoBaHUE TEMBI.

2. Tlogbop u u3yyeHHE OCHOBHBIX HMCTOYHUKOB (Kak MpaBUJIO, MPH pa3pabOTKe TOKiIana
UCTIOJB3YyEeTCsl HE MEHEEe YEThIPEX HCTOUHUKOB).

3. O0OpaboTka u cucTemMaTu3anus HHGOpMaIuy.

4. Pa3paboTka miaHa J0KJIajaa.

5. Hammucanue gokiazna.

6. OmnpesienieHre BBIBOJIOB.

7. OOcy>kaeHue 10KIaja ¢ IpenojaBaTeseM.

8. IlyObnnuyHOe BBICTYIUIEHME MO H3YyYEHHOM Teme U e€ o00CyXJIeHHEe B ayIuTOpPHUH.
BricTymenue ¢ JOKIaI0M He JO0JKHO MPEBHINIATh ASCITH MUHYT.

9. AHamu3 u pedruekcust mpojemaHHod paboTel. OmnpeneneHrue BO3MOXKHBIX MEPCIEKTHB
nalbHenIe paboThl HaJl TEMOH.

6. OBPA3OBATEJIBHBIE U THOPOPMAIIMOHHBIE TEXHOJIOT U

6.1. O0pa3oBaresibHbIE TEXHOJIOTUH

VYueOHbIe 3aHATHS M0 JUCIHUILIMHE MOTYT MPOBOAUTHCS C MPUMEHEHHEM HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHBIX ~CET€Hl MpU OINOCPETOBAHHOM (HA PACCTOSIHUM) HWHTEPAKTHBHOM
B3aUMOJICHCTBUU OOYYArOIIUXCS W IMpernojaBarens B pexxumax on-line w/umu off-line B dpopmax:
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BUJICOJIEKIINH, JIEKIUN-TIpE3eHTalui, BUICOKOH(EepeHIH, coOecel0BaHUs B peKHUMeE 4at, popyMma,
9ara, BHITIOJHEHUS BUPTYaJIbHBIX TPAKTUYECKUX WM Ja00paTOPHBIX paboT U Jp.

Jleknusi-npesentamus. Gopma M3II0KEHUS MaTepualia, KOTOpasi TO3BOJISIET aKI[EHTUPOBATh
BHUMaHHUE Ha 3HAYUMBIX MOMEHTAX M3JlaraeMoi MH(OpManuu, UCTIONb3ys HarysaHbie 3 deKTHbIe
o0pa3el B BUJE TaOIUIl, CXEM, AMArpaMM, rpaMKoB, PAaH)KUPOBAHHBIX PSIOB, PUCYHKOB, (OTO,
BUICO-CIIAIIOB; 00ECHEeYnTh YCKOPEHHE YCBOCHUS 3HAHWH ITOCPEICTBOM AayIHMOBHU3YaJIbHBIX
cpeAcTB HHPOpPMALIUH.

Jlekuusi-Bu3yaam3anus — 5TO JICKIMS, MPEACTaBIAIOMAs co00il momavy JEKIU-OHHOTO
MaTepuajia ¢ TOMOUIbI0 TEXHHYECKHX CPEICTB OOydeHus (ayauo - W/WIN BHU-JCOTEXHUKH).
OCHOBHOW  1LENbIO  JIGKIMM-BU3yalU3alMK  sBIseTcss  (opMupoBaHME y  CTYAEH-TOB
npo(eCCUOHATBHOTO MBIIUICHUS 4Yepe3 BOCHPHUITHE YCTHOM W TNHChMEHHOH WH-(QOpManuy,
IpeoOpa3oBaHHON B BU3YaATIbHYIO (GOpMY.

Jleknusi-TMaIOTsBIIeTCS HanboJIee pacIpOCTPAaHEHHOH M CPAaBHUTEIILHO MpocTol popmoit
aKTHBHOTO BOBJICYCHHUS CTYACHTOB B YUYEOHBIM Tpouecc. DJrTa JeKIHs Ipeanoiaraet
HETIOCPE/ICTBEHHBII KOHTAKT NpernojaBaTelst ¢ ayauropueid. IlpenmmMyiiecTBo JeKnuu-nuanora
COCTOMT B TOM, YTO OHAa IIO3BOJISICT IPHBIEKATh BHUMAHHUE CTYICHTOB K HanOoyee Ba)KHBIM
BOIIPOCAM TEMBI, ONPEACTATh COJACp)KaHHE M TEMI H3JIOKCHHs y4eOHOro MaTepHaia C Y4eToM
0COOEHHOCTEH CTY/IEHTOB.

JlaGopaTtopuble padoThl — 3TO aKTHBHas (GopMa y4eOHOro mporecca, HalpaBlIeHHas Ha
YMEHHE CTYJICHTOB OTpabaThIBaTh MPAKTHUYECKHE HABBIKU, PE3YIBTAThI KOTOPHIX OPOPMIISIOTCS B
BUJIE TAOJIUI] U CXEM.

AKTHBHBIC ¥ HHTEPAKTUBHBIE (POPMBI 00yUEHHsI BKIIFOYAIOT: COOECEIOBAHUE 110 aJITOPUTMY
NPOBEJCHUS OIBITOB, IPOBEICHHE, IPOCMOTP, AaHAIM3, OOCYXKICHHE pEe3yJIbTaTOB OIBITOB
(BO3MOYKEH MO3roBOM IITYpM). AHalu3, 0000IIeHNEe MaTepUaloB 10 331aHUSIM, a TaKXkKe IPOCMOTP
1 0000111eHIe MaTepHaIOB MTPE3eHTALU.

Ha 3anaTHAX MCONb3yroTCS:

CreLMAIN3UPOBAHHAS JJAOOPATOPHUS OBOIIEBO/ICTBA C KOMIIJIEKTOM HEOOXOAUMOTro 000py10BaHUs U
BHJI€0000PY/I0BAaHUEM;

. nabopaTopHOoe 000pyAOBaHHUE (IJIEKTPOIIeUb, TEPMOCTAT, CYIINIbHBIN IIKad, MEJIbHULA IS
pasmoda npod, mpubop mojacueTa KOJIUYECTBA 3€pPEH, MPUOOP I U3MEPEHUS BIAKHOCTU CEMsH,
JIyIbl, MUKPOCKOIIBI, OJIEBOM M Ja0OpaTOPHBIN pepakTOMETPHI).

. IPOEKTOP, COBMEIIEHHBIM C HOYTOYKOM JJIsi MPOBEICHHUS JIEKIMOHHBIX 3aHATUN
IIperoiaBaTeNieM U MPe3eHTalMU CTY/IeHTaMH Pe3ylbTaToB padoThI;
. yueOHbIe BUCO(PHUIBMBI

Tabmmna 5 — OOpa3oBaTe/bHbIe TEXHOJOTHH, MCIOJb3yeMble NPH PeaTu3aluu y4eOHBIX
3aHATHI

Paszpnen, tema ®opma y4eOHOro 3aHATHUS

JTUCIUATITAHBI (MOTYJIS) Jlexmmst [TpakTuueckoe JlaGopaTopHas

3aHsITHE, CEMUHAP pabota

Pazoen 1. Obwaa muxkpoouonozusn

Tema 1. Cucrematuka, O630pHas neKus- He @pOoHTAIBHBIN

Mopdoorus u BU3yalIu3anus, MIPEYCMOTPEHO orpoc,

pa3MHOXKEHHE OaKTepuid. MPOCMOTP y4e€OHOTO BBITTOJTHEHHE

BUICO(PHIEMA nabopaTtopHoi

paboThl,
TEMaTHYECKHE

JTUCKYCCUU
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Tema 2.MukpoopranusmMsl U Jlekuus-nuckyccus, He ®poHTATBHBIN
OKpY’Karolas cpea. MPOCMOTP y4eOHOTO | MPeryCMOTPEHO orpoc,
BUAeopUIbMA BBITIOJTHEHUE
"1abopaTopHOii
paboTHI,
TEMaTHUYECKHE
JUCKYCCHHU
Tema 3.@usnonorus, oOMeH Jlexuus- He ®poHTAJIbHBIN
BELICCTB Oecena,ceMuHap- IIPEyCMOTPEHO orpoc,
Y DHEPIMH Y MUKPOOPTaHU3MOB. KOH(epeHIH BBITIIOJIHEHUE
nabopaTopHOI
paboTsl,
TEMaTH4ECKHE
JUCKYCCUHU
Tema 4.Yyactue Jlexuus- He OpoHTaNBHBIN
MUKpPOOPIaHHW3MOB B KPYTOBOPOTE | IUCKYCCHS,CEMUHAp- | IPELyCMOTPEHO orpoc,
BELIECTB B IIPUPOJE. JUCKYCCHS. BBITIOJTHEHUE
nabopaTopHO
paboTHI,
TEMaTHUYECKHE
JUCKYCCHHU
Paznea 2. Cenvckoxozaiicmeennas Mukpoouonous.
Tema S.IlouBennas O030pHast nexkuus- He DpoHTANIBLHBIN
MHUKPOOHOIIOTHSI. BU3yalIM3aus, IPEyCMOTPEHO orpoc,
IIPOCMOTP y4eOHOTrOo BBITIOJTHEHUE
BHI€O(DUIEMA, nabopaTopHOI
CEeMHUHap-AUCKyCCUs paboTHl,
TEMaTHYECKHE
JUCKYCCHHU
Tema 6.Cumouo03 O0630pHas neKkuus- He OpOoHTAIBHBIN
MHUKpPOOPTaHU3MOB U pacTEeHUI. BU3yaIHM3aIus, MIPEyCMOTPEHO orpoc,
MIPOCMOTP y4eOHOTO BBITIOJTHEHUE
BHUIeO(UITEMA, nabopaTopHOI
CEeMHUHap-AUCKYyCCUs paboTHl,
TeMaTHYECKHE
JUCKYCCHHU
Tema 7.MukpoOuosiornueckue O0630pHas JeKIus- He @poHTaTBHBIN
3eMiIey100pHUTEIbHbIE ITPenapaThl BHU3yalIu3anus, IIPEyCMOTPEHO orpoc,
u MIPOCMOTpP y4eOHOTO BBITIOJTHEHHE
CPEICTBA 3aIIMUTHI PACTCHUH. BUJIeO(pUIIbMA, 71abopaTopHOii
CEMHHapP-IUCKYCCHS paboTHI,
TEMaTH4ECKHE
JTUCKYCCUU
Tema 8. MukpoOuosnorus O0630pHas neKkuus- He OpOoHTAIBHBIN
KOPMOB. BU3yaIH3aIus, MIPEeyCMOTPEHO orpoc,
MIPOCMOTP y4eOHOTO BBITNIOJTHEHUE
BHICO(DUITEMA, nabopaTopHOM
CcEMHUHap-AUCKYyCCUs paboTsl,
TeMaTHYECKHe

JAUCKYCCHUU
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6.2. UndopManinoHHbIe TEXHOJIOTHHI

B xome wu3ydeHUS MAUCUUIUIMHBI MPEIYCMOTPEHO - HCIHOJB30BaHUE BO3MOXKHOCTEH
WutepHera B yuyeOHOM mporecce (MCIOJIb30BaHHE HH(POPMALMOHHOTO CaiTa MpernoaaBaTels
(pacchlika 3a7aHuii, NPEJOCTaBICHUE BBIMOIHEHHBIX PadOT, OTBETHI HA BOMPOCHI, O3HAKOMIICHUE
y4aluxcs ¢ OUEeHKaMH U T.1.

- UCTIOJIb30BaHUE IEKTPOHHBIX YUCOHHKOB U PA3IUYHBIX CAUTOB (HAIIPUMEp, ANEKTPOHHbBIE
OUOIMOTEKH, )KYpHAIIBI U T.JI.) KAK HCTOYHUK UH(OpMAIUU

- HCIIOJIb30BaHKE BO3MOXKHOCTEH 3I€KTPOHHOM MOYTHI MTpernoaBaTess

- UCIIOJIb30BaHMUE CPEJCTB MpEACTaBIeHUs yuyeOHOW nH(OopMaIu (3JIEKTPOHHBIX Y4eOHBIX
MocoOMii M MNPaKTUKYMOB, NPUMEHEHHWE HOBBIX TEXHOJOTHH [UIsi TPOBENEHUS OYHBIX
(TpaAMLIMOHHBIX) JIEKUUH U CEMUHAPOB C UCIIOJb30BaHUEM PE3EHTALUN U T.11.)

- HCTIOJIb30BaHKE 00pa3oBaTebHOTO oprana AI'Y.

- HCIIOJIb30BAHUE AIICKTPOHHO-OMOIMOTeYHOT0 pecypca AI'Y.

- UCTIOJIb30BaHKME CUCTEMBI yrpaBiieHust o0yueHuem LMS Moodle

6.3. IlporpammHoe oOecneuyeHue,coBpeMeHHble NpodeccHOHANbHbIE 0a3bl JAHHBIX
U HH(OpPMAIIHOHHBIE CTIPABOYHbIE CHCTEMbI

6.3.1. [IporpamMmMHoOe o0ecnieyeHmne

Ilepeuyenb nporpaMmMHoOro odecneyenust Ha 2022—-2023 yyeOHblIii 10j

HaumenoBanmue MpOorpaMmMHoOrIo

Ha3nauenune
o0ecreyeHus

Adobe Reader [Tporpamma ajist IPOCMOTPA SJAEKTPOHHBIX
JIOKYMEHTOB

[TnaTdopma TUCTaHIMOHHOTO O0Y4EHHS
(bopma 1 H i BuptyanbHas o0yuaromias cpesia

LMS Moodle

Mozilla FireFox Bpaysep

Microsoft Office 2013, [TakeT oUCHBIX IpOrpaMM

Microsoft Office Project 2013, Microsoft

Office Visio 2013

7-zip ApxuBarop

MicrosoftWindows 7 Professional OrnepanroHHas CHCTeMa
KasperskyEndpointSecurity CpeICTBO aHTHBUPYCHOMW 3aIIUTHI

Google Chrome bpaysep

Notepad++ TeKCTOBBIN PeIaKTOP

OpenOffice [TakeT oUCHBIX TpOrpaMm

Opera Bpayzep

Paint .NET PacTpoBblil rpadudeckuii peakTop

Scilab [TakeT NPUKITAIHBIX MATEMAaTHYECKUX MTPOTPAMM
Microsoft Security Assessment Tool. [Tporpammsl 1 HHGOPMAITMOHHON 0€30MaCHOCTH
Pexxumpocrymna:

http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273 (Free)
Windows Security Risk Management Guide
Tools and Templates. Pexum noctyna:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

MathCad 14 CucremMa KOMITBIOTEPHOM anreOpsl U3 Kiacca
CHCTEM aBTOMATH3UPOBAHHOTO MIPOESKTHPOBAHHSI,
OpHUECHTHPOBAaHHAA HA TOATOTOBKY MHTCPAKTUBHBIX
JIOKYMEHTOB C BBIYMCIICHUSIMUA M BU3YaJIbHBIM
COIIPOBOXKICHUEM

1C: IIpennpusitue 8 CucreMa aBTOMaTU3AIUU OEATEILHOCTH Ha
MPEANPUITHI
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HaumeHoBaHMe MPOrpaMMHOI0
ob0ecrneyeHust

Ha3nauenune

KOMPAS-3DV13

Co3nanue TpEXMEPHBIX aCCOLUATUBHBIX MOAEICH
OTJICTHHBIX IJIEMEHTOB U COOPHBIX KOHCTPYKITUI
W3 HUX

Blender

CpenctBo co3nanus TPEXMEPHON KOMIIBIOTEPHOI
rpaduku

PyCharm EDU

Cpena pa3paboTku

R IIporpammHasi cpesia BEIYMCICHUN

VirtualBox [TporpaMMHBIi TPOAYKT BUPTYaTH3ALUN
OIEPAIMOHHBIX CHCTEM

VLC Player MenuanpourpbeiBaTeb

Microsoft Visual Studio Cpena pa3paboTku

Cisco Packet Tracer NHCTpyMEHT MOICTMPOBAHKS KOMITBIOTEPHBIX
ceren

CodeBlocks KpoccrmnathopmennascpeaapaspadOTKu

Eclipse Cpena pa3paboTku

Lazarus Cpena pa3paboTku

Pascal ABC.NET Cpena pa3zpaboTku

VVMware (Player)

IIporpaMMHBII IPOAYKT BUPTYyaIU3aLuU
OIEpAllMOHHBIX CUCTEM

Far Manager

DaiiI0OBbI MEHEIKED

Sofa Stats [IporpammHoe obecrieueHne sk CTATUCTHKH,
aHaJIM3a U OTYETHOCTU

Maple 18 CucreMa KOMIBIOTEPHOH anreOpsbl

WinDjView [Tporpamma miist mpocMoTpa ¢aiios B opmare

DJV u DjVu

MATLAB R2014a

[TakeT npUKIaIHBIX IPOTPaMM JUISl PEILICHUS 3a1a4
TEXHUYECKHUX BBIYMCICHUN

Oracle SQL Developer

Cpena pa3paboTku

VISSIM 6 [TporpaMmMa UMUTAIIMIOHHOTO MOJEINPOBAHUS
JIOPOXKHOT'O JIBUKCHHUS
VISUM 14 CucreMa MoJIeTMPOBaHUS TPAHCHOPTHBIX MOTOKOB

IBM SPSS Statistics 21

[TporpamMma asist CTaTUCTUYECKON 00pabOTKH
JTAHHBIX

ObjectLand

I"'eonnpopmalinonHas cucrtema

KPEJ10 TOIIOI'PA®

I"'eonnpopmalinonHas cucrtema

[Tonuron I1po

[Tporpamma a5 KaacTpOBBIX paboT

6.3.2. CoBpeMeHHble mnpodecCHOHATbHbIE 0a3bl

CIpaBO4YHbIC CUCTEMbI

AAHHBIX M HMH(POPMALMOHHBbIE

Ilepeyenb 0011€10CTYHBIX O(PMIHMATBHBIX HHTEPHET-pecypcoBHA 2022-2023 y4yeOHbIi roj

Haumenosanueunmepnem-pecypca

Ceedenus o pecypce

Enunoe okHO A0CTYyIIa K O6p8.30BaTeJ'ILHLIM pecypcam

http://window.edu.ru

@®enepanbHbIi TOpTA
(mpemocTaBisieTcs

MuHHCTEPCTBO HAYKHM W
denepanun
https://minobrnauki.gov.ru

BBICIICTO

obpasoBanusi  Poccuiickoii | CBOOOAHBIN 10CTYI)

MununcrepceTBo npocsemenns Poceniickon denepannn

https://edu.gov.ru



http://window.edu.ru/
https://minobrnauki.gov.ru/
https://edu.gov.ru/
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Haumenosanueunmepnem-pecypca Cseoenus o pecypce

denepanbHOE areHTCTBO M0 AesiaM Mojioiexu (PocMonoaéxp)
https://fadm.gov.ru

OdenepanbHas ciryx0a Mo Haa30py B cdepe oOpa3oBaHUS U HAYKU
(PocoGpHanzop)
http://obrnadzor.gov.ru

Caiit  rocyaapcTBeHHOM  mporpammbl  Poccuiickoit  ®denepanuu
«/locTynnas cpena»
http://zhit-vmeste.ru

Poccuiickoe aBUKeHNE MIKOJIbHUKOB
https://pamr.pd

Ilepeyennb 31eKTPOHHO-0MOIHOTEeYHBbIX cucTeM (DBC) Ha 20222023 y4yeOHbIii roj

Haumenosanue 56C

DaexkTpoHHasi oubmoreyHas cucrema |PRbooks
www.iprbookshop.ru

DJIeKTpPOHHO-0nbIuoTeunasi cucrema BOOK.ru

https://book.ru

DJIeKTPOHHASI OMOJIMOTEYHAs] CHCTEeMA U3/1aTeJIbCTBA IOPAﬁT,
pasnea «JlerengapHbie KHUTH.
www.biblio-online.ru, https://urait.ru/

DJIeKTPOHHAsI OUOJMOTEeKa «ACTPAXaHCKHUI roCyapCTBEHHbIH YHUBEPCUTET» COOCTBEHHOI
resepanun Ha miargopme IBC «daexkTponnsbiit UntanbHblii 321 — budanoTex»
https://biblio.asu.edu.ru

Yuémuas 3anuce oopazosamenvroeo nopmana AI'Y

duekTpoHHO-0nOmoreuynast cucrema (ABC) 00O «Iloaurtexpecype» «KoHcyabTaHT
CTYICHTa»

MHuoronpoduibHbIi 00pa3oBaTenbHblil pecypc «KOHCYNbTaHT CTyA€HTa» SBISETCS 3JIEKTPOHHOM
OuOIMOTEYHON cUCTEeMOM, MpenocTaBisoomeil goctyn depe3 MHTepHeT k y4yeOHOI nuTeparype
U JIONIOJIHUTENIbHBIM ~ MaTepuaiaM, MpUOOPETEHHBIM Ha OCHOBAHWU IMPSIMBIX JOTOBOPOB
¢ npaBooOianarensimu. Karanor cogepxut 6osee 15 000 HauMeHOBaHU W3 TaHUHA.
www.studentlibrary.ru

Pecucmpayus ¢ komnviomepos AI'Y

duekTpoHHO-0nOmoTeynass cucrema (OBC) 00O «Ilonurexpecype» «KoHcyabTaHT
CTYAEHTa»

Jns kadenpbl BOCTOYHBIX SI3BIKOB  (DaKkylIbTeTa HMHOCTPAHHBIX S3BIKOB.MHOTOMPO(QHIBHBIN
oOpa3oBaTenbHbIl pecypc «KOHCYNBTAaHT CTyJIEHTa» SIBISETCS 3JIEKTPOHHOM OuOIMOTeuHON
CUCTEMOM, TpeNoCTaBisIomel jgocTyn dYepe3 VIHTepHeT K  y4yeOHOW JuTepaType H
JONIOJTHUTEBHBIM ~ MaTepuaiaM, MNpUOOPETEHHBIM  HAa OCHOBAaHMM  NPSMBIX  JIOTOBOPOB
C MpaBoO0IIaIaTENIIMU 10 HANIpaBiIeHUIO «BOCTOUHBIE S3BIKK»

www.studentlibrary.ru

Pezucmpayus ¢ komnviomepos AI'Y

J1eKTPOHHO-00Pa30BaTe/IbHBI pecype A1 HHOCTPAHHBIX cTyaentoB «PYCCKHU SI3BIK
KAK HHOCTPAHHBIN»
WWW.ros-edu.ru

Ilepeyenb coBpeMeHHbIX NMPOGeCCHOHANBHBIX 0a3 JaHHbIX, HH()OPMAIMOHHBIX CIPABOYHBIX
cucteM Ha 2022-2023 yyeOHbIii roa

Haumenosanue COBPEMEHHBIX l’lpOd)@CCUOHClJZbeZX bas 0aHHle,
uH(j)OpMaLﬂIOHHle CNpaeovHbIX CUCEM



https://fadm.gov.ru/
http://obrnadzor.gov.ru/
http://zhit-vmeste.ru/
https://рдш.рф/
http://www.iprbookshop.ru/
https://book.ru/
http://www.biblio-online.ru/
https://urait.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.ros-edu.ru/
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Haumenosanue COBPEMEHHBIX npO(ﬁeCCMOHCUZbeZX oas aaHHle,
I/lquOpMaL{MOHHblx CNPpAaeoOvYHbIX CUCmem

YHuBepcanpHas CIPaBOYHO-HH(POpPMAIMOHHAS TOJHOTEKCTOBas 0a3a JaHHBIX IEPUOAMYCCKUX
n3nannii OO0 «<MBUC»

http://dlib.eastview.com

Unms NOIb3068AMEIA: AstrGU
Ilaponv: AstrGU

DJNEeKTPOHHBIE BEPCHUHM MNEPUOTUYECKUX HW3JaHHUN, pa3MElIEHHbIE Ha caiiTe MHPOPMALMOHHBIX

pecypcoB
www.polpred.com

DOnekTpoHHBIN KaTanor Hayunoit oubmuorexku AI'Y Ha 6a3e MARKSQL HITO «Mudopm-cuctem»
https://library.asu.edu.ru/catalog/

DnekTpoHHbIN Katanor «Hayunsie xxypHaisl AI'Y»
https://journal.asu.edu.ru/

KopnopatuBHblii  1poekT AccOUMaluy — PETHOHAIBHBIX ~ OMOMMOTEYHBIX  KOHCOPLUYMOB
(APBUKOH) «MexpernonanpHasi aHanutuueckas pocnuchk crarein» (MAPC) — cBognas 0aza
JaHHBIX, COJEpIKallasi MOJHYI0 aHANIUTHYeCKylo pocrnuch 1800 Ha3BaHMIA KYPHAJIOB IO Pa3HBIM
OTpacisiM 3HAHMW. YYaCTHUKM TPOEKTAa MPEJOCTABISAIOT APYr JAPYTY ODIIEKTPOHHBIC KOIHU
OTCKaHWPOBAHHBIX CTaTeldl W3 KHUI, COOPHMKOB, JXYPHAJIOB, colepKammxcsi B (oHmax wux
OuOIHMOTEK.

http://mars.arbicon.ru

CrnpaBounas npasoBas cuctema Koncynprantllntoc.

CopmepkHUTCSI ~ OTPOMHBIII  MacCHMB  CIPAaBOYHOM  MpPaBoOBOM  MH(OpManuU, poccHiickoe
Y PpETHMOHAJIBFHOE  3aKOHOAATENIbCTBO,  CYAEOHYI0  MpakTUKy, (UHAHCOBBIE U KaJpPOBBIE
KOHCYJIbTAIlMH, KOHCYJIbTAlMU AJ OFO/DKETHBIX OpraHu3aliii, KOMMEHTapHH 3aKOHOJIaTeNIbCTBRA,
(opMBI JOKYMEHTOB, POCKTHI HOPMAaTHUBHBIX IMPABOBBIX aKTOB, MEXIYHAPOTHBIC TIPABOBBIC AKTHI,
MIPaBOBBIE AKThI, TEXHUYECKUE HOPMBI U MTPaBUJIA.

http://www.consultant.ru

7. ®OHJ OHEHOYHbIX CPEACTB AJIA TPOBEJEHUSA TEKYIIEI'O KOHTPOJIA

U ITIPOMEXYTOYHOM ATTECTAIIMHA IO JUCIHUTILIMHE (MOJY.JIIO)

7.1. ITacnopT poHIAa OLIECHOYHBIX CPEACTB

HpI/I MPOBCACHNHN TCKYIIECTO KOHTPOJIA U HpOMG)KyTO‘IHOfI arrecraiumy 110 AUCIUIIIINHE
«CenbCKOXO035IICTBEHHAas MUKPOOHOJIOTHSI»IIPOBEpsAeTCsl  c(hOPMUPOBAHHOCTh Yy OOyJaromuxcs
KOMIIETEHIINH, yKa3aHHBIX B pa3zeiie 3 HacToAIIeH NporpaMMbl. DTaTHOCTh (POPMUPOBAHUS JAHHBIX
KOMIIETEHIIMM B IpOIlecCE€  OCBOEHUS  O0pa3oBaTeIbHONM  IPOrPaMMBbl  ONpPENENIETCs
MocJe/10BaTeIbHBIM OCBOCHHEM JUCLUHUIUIMH (MOJYJeH) U MPOX0XKJIEHHEM IMPaKTHK, a B Mpolecce
OCBOCHUSA OUCHUIIIIMHBI (MO)IYJ'ISI) — HOCJICAOBATCIIBHBIM  AOCTHXKCHUEM PC3YJIbTATOB OCBOCHUA
COJIepKaTeIbHO CBSI3aHHBIX MEXIY COOOH pa3zesnoB, TeM.

Tabanna 6 — CooTBeTcTBHE pa3aesioB, TeM NUCHHUILVIMHBI (MOAYJIsA), pe3yabTATOB 00y4YeHHs

10 AMCUMIIMHE (MOAYJI0) M OLIEHOYHBIX CPE/ICTB

Kox xoHTpOonupyemon HanmenoBanue
KOMIIETEHIIMH OLIEHOYHOI'O CPEJCTBA

KOHTpOJ’II/IpyCMHﬁ pasaci, TeMa IUCHUIIIIMHBL

Pa3zoen 1. Obwas muxkpoouonozusn

Tema 1. Cucremaruka, Mopdoiorus u JlaboparopHnas
pa3MHOKeHHEe OaKTepui. OIIK-1, OIIK-4 paboTa, KOHCIIEKT,
YCTHBIH OIpOC.
Tema 2.MuUKpOOpPraHU3MBbI U OKPYKAIOILAs JlaGopatopHas
cpena. OIIK-1, OIIK-4 paboTa, KOHCIIEKT,

YCTHBIN OIIPOC,



http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://asu.edu.ru/images/File/dogovor_IVIS1.pdf
http://dlib.eastview.com/
http://www.polpred.com/
https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
http://mars.arbicon.ru/
http://www.consultant.ru/
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KPYrOBOPOTE BEILECTB B IPUPOJIE.

pedepar
Tema 3.Dusnonorusi, 0OMEH BEIIECTB Jlaboparopuas
Y SHEPTUU Y MUKPOOPTaHU3MOB. OIIK-1, OIIK-4 paboTa, KOHCIIEKT,
TECT.
Tema 4.YyacTre MUKpPOOPTraHU3MOB B JlaGopaTtopHas

OIIK-1, OIIK-4 paboTa, KOHCIIEKT,

YCTHBIN OIPOC.

Pazoen 2. Cenbckoxo3aiicmeeHHas MUKPOOUOIO2UAL.

Tema S.ITouBeHHass MUKPOOHOJIOTHSI. JlaGopaTtopHas

OIIK-1, OIIK-4 paboTa, KOHCIIEKT,

YCTHBIN OJIUI-OTIPOC.

Tema 6.Cum6Om03 Jlaboparopuas
MHKPOOPTaHU3MOB M PACTCHUH.

OIIK-1, OIIK-4 paboTa, KOHCIIEKT,

KOHTpOJIbHAs paboTa.

Tema 7.Muxpobuonoruieckue JlaGopatopHas

3eMJIeyJ00pHUTENbHbIE MTpenapaThl U OIIK-1, OIIK-4 paboTa, KOHCIIEKT,

CPEJICTBA 3aIMTHI PACTEHUH. KOHTpOJIbHas paboTa.

Tema 8. MUKpOOHOJIOTHSI KOPMOB. JlaGopaTtopHas
OIIK-1, OIIK-4

paboTa, KOHCITEKT,
KOHTpOJIbHAsE paboTa.

7.2. Onucanne mnokasaTejleil M KpPUTePpHEB OIEHUBAHUS KOMIIETEHUUH, ONMCAHUE
LIKAJI OLleHUBAHUS
Tabauua 7 — Iloka3arejy olleHNBAHHUS Pe3yJIbTATOB 00Y4eHUs] B BH/ie 3HAHUI

IMxana
Kputepuu onenuBanus
OLICHUBAHHUS
JEMOHCTPUPYET TIIYOOKOE 3HAHHE TEOPETUUYECKOro MaTepuaia, YMEHHE
5 000CHOBAaHHO M3JIaraTh CBOW MBICIIH MO 00CYKaeMBbIM BOIIPOCAM, CIIOCOOHOCTh
«OTIWYHO» | IOJIHO, MPaBUJIBHO M apryMEHTHPOBAHHO OTBEYaTh Ha BOIPOCHI, NPHUBOJUTH
IIPUMEPHI
4 JIEMOHCTPHUPYET 3HAHUE TEOPETUYECKOr0 Marepualia, €ro IOCIeI0BaATeIIbHOE
«&opomoy U3NIOKEHUE, CIOCOOHOCTh TPUBOAUTH MPHUMEPHI, JOMYCKAeT eIUHUYHBIC
OIMMOKH, UCTIPABIIIEMbIC TTOCJIC 3aMEYAHUS TIPETIOIaBaTes
3 JEMOHCTPUpPYET  HemojHoe, (parMeHTapHOoe  3HAHHE  TEOPETHYECKOTO
«YI0BICTBODH Marepuana, TpeOyroliee HaBOIIIIMX BOMPOCOB IMPENoaaBaTelisi, JOMYyCKaeT
TeNBHOY CYIIIECTBEHHbIE OIMOKM B €ro HW3JI0KEHUHU, 3aTPyIHSETCS B MPUBEICHHUH
IpUMEPOB U (POPMYITHPOBKE BHIBOJIOB
2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPo0Oesbl B 3HAHUH TEOPETUIECKOT0 MaTepuaa,
«HEYJIOBJIETBO | HE CIOCOOEH €ro W3JOXHTh W OTBETUTh HAa HABOJSIIME BOMPOCHI
PHUTEIBHO) MPEINOJAABATEIS], HE MOXKET IPUBECTH TPUMEPHI

Tadauua 8 — Iloka3are/n olleHMBAHHUSA Pe3yJIbTATOB 00YYECHHUsI B BH/I¢ YMEHHMI M BJIA/ICHUI

[xana
Kpurepun oniennBanus
OLICHUBAHUS
JIEMOHCTPUPYET CHOCOOHOCTh NMPHUMEHATh 3HAHHE TEOPETHUYECKOro MaTepuana
5 IIPU  BBINOJHEHUN 33JJaHUN, IIOCIIEIOBATEIbHO W IPABWIBHO BBINOJIHAET
«OTIUYHO» | 3a/laHUs, yMEEeT OOOCHOBAHHO H3JIaraTh CBOM MBICIH M JellaTh HEOOXOAMMBbIE
BBIBOJIBI
JIEeMOHCTPUPYET CHOCOOHOCTh MPHUMEHATh 3HAHHE TEOPETHUYECKOro MaTepuana
4 IIPU  BBINOJHEHUN 33JlaHUW, IIOCIIEIOBATEIbHO W IPABWIBHO BBINOJIHAET
«XOpOIIO» | 3aJaHMsI, yMEeT O0OOCHOBAHHO HM3JaraTb CBOM MBICIHM U JeJaTh HEOOXOAUMBIE

BbIBOJbI, JOIMYCKACT CAWHHUYHBIC OH_II/I6KI/I, HCIIPABJIICMBIC TIOCJIC 3aMCYaHUsA
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IIkama
Kpurepun onieHnBanus
OLICHUBAHUS
nperoaBaTelis
3 JICMOHCTPHPYET OTCIbHbIC, HECHCTEMATH3MPOBAHHBIC HABBIKH, HCIBITBIBACT
«y1OBACTBODH 3aTPYJHCHHUS W JIOMYCKAeT OIIMMOKH TPU BBIOJHECHUW 3aJIaHUM, BBIMOIHSICT
TEILHON 3aJjaHKe 10 IMIOJCKa3Ke IpenojaBaress, 3aTpyaHseTcs B (HOpMYyJIHPOBKE
BBIBOJIOB
2 He croco0eH NMPABUIILHO BBITTOJIHUTE 33 JaHUS
«HEYIOBJIETBO
PHUTEIHHOY

7.3. KoHTpoJibHBIe 3aJaHUsi W WHbIe MAaTepPUAJbl, He00XOAUMBbIe [JIs1 OIEHKH
pe3yJbTaToB 00y4eHHs M0 AU CHUIINHe«CeJIbCKOX031CTBEHHAS MUKPOOHOJIOTHsD)
Bonpocsl 1151 codecenoBanns B popme ceMUHAPA-IUCKYCCHM:

Tema 1. Cucremaruka, Mopdosorus U pa3MHOxkeHHe OakTepnil.O0BEKTHI
MHUKPOOHOJIOTMH, MECTO MUKPOOHOJIOTUU B CCTeMe OHMOJIOrMUECKUX HAyK, POJIb MUKPOOPTraHU3MOB
B MPUPOJIC U JKU3HU 4enoBeka.OCHOBHBIE ATallbl Pa3BUTHS MUKPOOHOJIOTHH B BUpYycosoruu. Pob
OTEYECTBCHHBIX YYEHBIX B pa3BUTUM MuKpoOumosoruu u Bupycosoruu. (M.M.MeuHukos,
J.1.1iBaHOBCKUH, I''H.I'abpuueBckuii,  H.®D.I'amanes, 3.B.EpmonseBa,  JI.W.3uns0ep,
A.A.Cmopoaunues, M.I1.Yymakos, B.M.J)KnanoB u ap.). Mexanuzmbl MoAU(DHUKAIINN U MYTaLlUU Y
OakTepuii, MEXaHH3MBbI TpaHC(POPMAIIUH, TPAHCAYKIUU U KOHBIOTAIIH.

Tema 2. MuxkpoopranusmMbl H OKpyxkawmasi cpeaa.BiausHue temneparypsl, pH,
JOCTYIIHOCTH BOJbI, U3JIy4YEHUS U JIp. HA aKTUBHOCTh MUKpPOOPIaHMU3MOB. BiusiHue OMOTHYECKHX
(akTOpPOB HA MUKPOOPTraHU3MbI. DKOJIOTHSI MUKPOOPIaHU3MOB. DBOJIOLMS MUKPOOPTaHU3MOB.

Tema 4. YyacTne MUKPOOPraHu3MoOB B KPYrOBOpOTe BellleCTB B IIpUpo/e.

3HaYMMOCTh JBYX KOCMHMYECKMX TIpoleccoB — (OTOCHHTE3a M MHUHEpaIn3aluu
MUKpPOOpPTaHW3MaMM OpTraHWYecKuX BemecTB. Yem ompezaensercs H3MEHEHHEUUCIEHHOCTH
MHUKPOOPTaHNU3MOB I10 CE30HaM I'0fia, IPU OKYJIbTYPUBAHUU [TOYBbI?

Tema S. IlouBeHHass MUKPOOHOJIOTHS.

Kakue Meroapl NO3BOJSAIOT ONPEIEIUTh YHCIEHHOCTh W COCTAaB OTAEIbHBIX TPYIII
MHUKpPOOPTraHW3MOB B mo4Be?Pojib MHKpPOOPraHM3MOB B MOYBOOOpa30BaHUM U IUIOJOPOAMH.
B3aumMooTHOIIEHNS TOYBEHHBIX MUKPOOPTaHU3MOB U PACTEHHUH.

Tema 6. CuMOH03 MUKPOOPTraHU3MOB U PACTEHMI.

Ponp ki1yOeHBKOBBIX OakTepuil B MOYBEHHOW MHMKpPOOHMONOTHUH. MHKPOOPraHU3MBbI 30HBI
KOpHS U UX BiMsIHHE Ha pacTeHusl. CHMOMO03 MUKPOOPraHU3MOB U pacTeHH. MUKOpHU3a pacTeHU.
OnudutHas Mukpodopa. Poib snupUTHEIX MUKPOOPTaHU3MOB IIPU XPaHEHUH YPOKasl.

Tema 7. MukpoOuojioruyeckue 3emiieya100puTebHbIE Npenaparbl W CpeacTBa
3alllUTHI PACTEHUIA.

Kak wu3MeHMIuCh B3MUISJBI yYEHBIX Ha BO3JEHCTBHE OOpabOTKM MOYBHI Ha MOYBEHHOE
MHUKpPOHACeJIeHHe CO BpeMeH (OPMHUPOBaHHMS TEOpUH OOpabOTKM  MOYBHI B. P
Bunbsamca?Pacckaxute 0  BO3JEWCTBUM TUIICOBAaHWS HAa  MHKPOOPraHW3Mbl  IOYBBL.YeM
orpeJenseTcss ObICTpOTa pa3pylleHHs NecTUIUA0B B mouBe? Kak BIMAIOT NeCTHLMIBI Ha
¢dbopMupoBaHHEe MHKPOOHBIXIIEHO30B B mouBe? [IpuBeaute mnpumMepsl YCIOBUH, B KOTOPBIX
3aJIepKUBAETCS MPOLIECC NECTPYKIIUU TepOUIIIOB.

Tema 8. MukpoOno010rusi KOpMoOB.

[IpumeHeHne MeETOAOB OMOKOHBEPCHM B CEJIbCKOM XO03sHcTBe.lJi1 Kakux BHUJIOB
CEJIbCKOXO03SCTBEHHBIX )KMBOTHBIX OCOOEHHO BasKHbBI OEJIKOBBIE KOpMOBBIE 100aBku? Pacckaxure
00 HCIIONB30BAaHUM O KUJKUX YIJIEBOJAOPOJOB JJIsl CHHTE3a KOPMOBOro Oerka. Maiite
XapaKTepUCTUKY MHUKpPOOPTaHW3MaM, HCIOJb3YEeMbIM JJI MOJIydeHHUs KopMmoBoro Oenka. Kakwue
MHUKPOOPIaHU3Mbl HCIOJB3YIOT JAJSl MOJYYeHUs HE3aMEHHMbBIX aMHUHOKHCIIOT, HEOOXOAMMBIX B
KUBOTHOBOACTBE? YUTO Takoe MpoOMOTUKHU?
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Bonpocs! 1i1s1 codecenoBanusi B popme ceMHHapa-KOH(epeHIUH.

Tema 3. ®U3H0/10TUsI, 00MEH BelIECTB M JHEPIMH Y MHUKPOOPTraHU3MOB.

Kakue Tumnsl 1 MexaHu3Mbl uTaHus Oakrepuid Bbl 3HaeTe? HazoBUTE CIOCOOBI MOMyUEHUS
sHeprum OakTepusmMu (apIxaHue, OpokeHue). Ha3zoBuTe METOIbI KYJIbTHBUPOBAHHUS aHA’POOOB.
Pa6ots! [lactepa u ux 3HaYCHHE AJIs1 PA3BUTHS MUKPOOHUOJIOTUN U BUPYCOJIOTHH.

TemaTuku pedeparToB 1o reme 2 .

=

2.

How

ISl

10.

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

Mcropus pa3BuTHs MUKPOOHOJIOTUU

[TaTorennsie mnpocreiiue (TOKCOMmIa3Mbl, JAMOMuu.TpuxoMoHaasl ¥ mp. — MO
BBIOODY)

[Tatorennsie TpuObI (KaHAUABL. ACIIEPTHILIBI U TIP. — 110 BEIOOPY)
PacnpoctpaneHHOCTE MUKPOOPIaHU3MOB B mipupoje. [loHsTre 0 MUKpOOHOIIEHO3aX.
Tunsl B3aMMOJEHCTBHS MUKPOOPTaHU3MOB B MUKPOOHBIX COOOIIECTBAX.

BrusiHue s0BUTHIX BEUIECTB HA KU3HEACATSIILHOCTh MUKPOOPTaHU3MOB.

[TunieBble TOTPEOHOCTH U TUIIBI MUTAHUS MUKPOOPTaHU3MOB.

Hcnonb3oBanue MHKPOOHOIOTHH B Pa3IMYHBIX o0macTsix
YeJI0BEUYECKONUICATEIbHOCTH.

MeTo/1bI MPUTOTOBIICHUS TIPEMIAPATOB AJI MUKPOCKOITMPOBAHHSIMUKPOOPTAaHI3MOB.
[TutaTenbHble cpeabl. MeToabl 00e33apaKuBaHUsI MUTATENBHBIX CPEl,CTIOIb3YEeMbIE
B MHUKPOOHOJIOTUIECKOH MPaKTHKE.

Metoasl 00e33apakMBaHUsl TOCYJbl, HUCIOJIb3yeMble B MHUKPOOHMOIOTHYECKOMN
MIPAKTHKE.

DEeHOTUTTNYECKIE U3MEHEHHUSI MUKPOOPTaHU3MOB.

['enernueckuii annapaT MUKpPOOPTaHU3MOB.

CBOOOIHOKUBYIIIHE a30TPUKCUPYIOLIUE MUKPOOPTaHU3MblL. VX 3HaUeHue BOPUPOJIE
U UCIOJIb30BaHUE.

[Ipouecc o6pa3oBanus KiyOeHbKOB Y 0000BBIX pacTeHUH.
CumOunoTnueckasazoThukcanus y He 0000BBIX PACTCHHIA.

AcconmatruBHas a30ThUKCAIUS.

Kpyrosopor a3ora B npupo/e.

Muxkpodiopa Bo3zayxa. CriocoObl onpeielieHust YUCTOThI BO3TyXa.
B3aumooTHoOIIEHNST MEXKTy MUKPOOPTaHU3Ma

Muxkpodiopa Boabl. CriocoObI OYHCTKH BOJIBI.

Poine MuKpooprann3mMoB B ((OPMUPOBAHNUY TIOUYBHI M €€ TLIOIOPOTHE.

Muxkpodiiopa pa3TUYHBIX TUIIOB TTOYB.

Biustaue o0paboTKy MOYBBI, METMOPAIIMN Ha TTOYBEHHYIO MUKPO]IIOpY.

BnusiHue opraHnyeckux 1 MUHEPATbHBIX YIO0OPEHU Ha MUKPO(IOPYIIOYBHI.
Mukpobuonorndeckue  mpemaparbl UL 3alUTBl  OT  BpPEAWTENEeH |
Oose3HelpacTeHU.

[TouBeHHBIE MUKPOOPTaHU3MBI. METOIBI OTIPE/ICIICHUS X COCTaBa HAKTHBHOCTH.
IlepeueHb TeCTOBBIX BONPOCOB 10 TeMe 3.

1. Hykneonn:

a) /leynumesan monexyna /IHK

b)/IHK 3amumiennas 6e1xoBoit 0007109K0H

¢)[enutcst MUTO30M

d)1meet ognonuTeByto JJHK

e)®parmentupoBannas PHK

2. Knerounas crenka OakTepuii:
a)llpounasn, ynpyzana cmpykmypa
b)Cnuzuctoe obpazoBaHue
¢)CoCTOHT TOJABKO U3 JTUIUIOB
d)CocTouT TOJIBKO U3 OeliKa
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¢)CrocoOCTBYeT COXpaHEHUIO BUIA

3. Kryruku 6akrepwii:

a)CoCTOSIT U3 MOJIUCAXaPH/IOB

b)Onpeoenarom noosuscrnocmo 6axkmepuu

¢)OnpenensoT aare3u0 MUKPOOPTaHM3MOB
d)O0ycnaBIMBaOT YCTOMYMBOCTH OAKTEPUU K aHTHOMOTHKAM
¢)OTBETCTBEHHBI 32 PA3MHOKCHHE

4.11pu mMuKpockonuu mpemnaparoB co cpenbl Cadypo oOHapyeHbl 00pa3oBaHUA,
XapakTepHbIe 115l TPHOOB

a)OTCyTCTBHE KJIETOYHON CTCHKH

b)Oopa3zosanue muyenusn

¢)O0pa3oBaHue KarCybl

d)Auddy3Ho pacnonoxkeHHas saepHas CyOCTaHIINS

e)Hanuune »KUpOBOCKOBBIX BEIIECTB

5.MUKpPOKOKKH pacrnojararmTcs B MasKe:
a)OOUHOUYHO

b)nomapHo

¢)c oOpa3oBaHUEM IMAKETOB, TIOKOB

d)B BuE 1IEIOUCK

€)B BUJIC TPO3/IbEB BUHOTPAIA

6.IMTUTOKOKKH pacIojaraloTcs B MasKe:
a)OJINHOYHO

b)nonapno

¢)c 00pa3oBaHUEM MAKETOB, TIOKOB

d)B BujE HIenmouek

€)B BHJI€ TPO3]IbEB BUHOTPA/Ia

7.Kakyro popMy UMEIOT CIUPOXETHI:
a)IIapOBUTHYIO

b)HuTEBUIHYIO

C)aJIOYKOBUTHYIO
d)koHyCOBHIHYIO

€)U3BUTYIO

8. Opranemnna OakTepuii, MPENATCTBYIOMNIA (ParoruTo3y:
a)kancyna

b)cmopa

C)KJIETOYHAs CTEHKA

d)xryTuku

€)IuToIIazMa

9. B kakoii IBET OKPAIIUBAIOTCS IPaMOTPHIIATEIIEHBIC OAKTEPHH:
a)3eneHsblit

b)Kopuunessiit

c)Xentoiit

d)Cunnii

e)Kpacnowtii

10. OCHOBHO#1 TAKCOHOMHYECKOW €IMHUIICH B MUKPOOHOJIOTUH SIBJISIETCS:
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a)Buo

b)Pon
c)CemelcTBO
d)ITopsimox
e)Kiacc

Hepeqenb BOIIPOCOB U 3aHaHHﬁ, BbBIHOCHUMBIX HA 3K3aMCEH IO JUCIUIIJIMHE

1.M6TOI[BI onpeacICHNA YMCIICHHOCTHU, COCTaBa 1 aKTHBHOCTUIIOUYBCHHBIX MUKPOOPTaHU3MOB

2. CTpyKTypa MUKPOOHBIX COOOIIECTB IMOYB PAa3HBIX THUIIOB
3. TemnepaTypa MOYBBI

4. B1axHOCTb MTOYBBI

5. Bo3aymiHelil pesxuM MOYBBI
6.OKHCIUTETHHO-BOCCTAHOBUTEIILHBIN MOTCHIIHAI TIOYBBI
7. KuCOTHOCTH MOYBBI

8. MexaHW4YeCKUi COCTaB TOYBBI

9. buotnueckue GpaxkTopsl

10. O6paboTka mouBsl. Menuoparms

11. Opranuueckue yano0OpeHus

12. MunepanpHbIe YIOOpEHHUS

13. Xumuyeckue cpeacTBa 3aluThl paCTeHUN (TIECTUITIHIB )
14. MukpoopraHu3Mbl 30HBI KOPHSI U UX BIIMSHUE HA PACTCHHE
15. CumOM03 MUKPOOPTaHU3MOB C PaCTCHUSIMHU

16. DnmuuTHBIE MUKPOOPTAHU3MBI M XpAaHEHUE YPOXKas

17. Pa3BuTHE Ha pacCTEHUSIX TOKCUTEHHBIX IPHOOB

18. buomnpemapar pu3oTOpPUH Ha OCHOBE KIYOCHBKOBBIX Oakrepmifpoma Rhizobium wu

Bradyrhizobium

19. buonpenapar azoTobakTepuH Ha ocHOBe Azotobacterchroococcum

20. buonpenapaTsl Ha OCHOBE KYJIbTYp IIHaHOOAKTEpU

21. buonpenapaTsl Ha OCHOBE aCCOIMATHBHBIX a30T(PHUKCHPYIONTIXOaKTEePHit
22. Jlpyrue MUKpoOHBIE 3eMIIeyJ00pUTENbHbBIE OHonpenapaTs

23. Mukopu3aiusi pacTeHui

24. MukpoOBbI-aHTarOHUCTHI U MX IMPUMEHEHUE JUIS 3alUThl paCTeHUHN

25. [IpumeHeHre aHTHOMOTHKOB IS 3aIIIUTHI PACTEHHH

Taﬁ.lmua 9 — le/IMepbl OLHCHOYHBIX CPEACTB C KIIKYaMH IPABUJIBHBLIX OTBETOB

N Tun ®opMynMpoBKa 3a1aHUs IIpaBUIBHBIN OTBET

3aJaHusd
o/

Bpems
BBITIOJTHEHUSI
(B MUHYTaX)

un¢opmauuonno-KommyHuKauuounblx mexHonoz2uil

OIIK-1. Cnocoben pewiamov munosvile 3a0auu npogheccuonaIbHoll 0eameabHocCmu Ha 0CHOge
3HAHUIL OCHOGHBIX 3AKOHOG6 MAMEMAMUYECKUX U eCHEeCHBEHHbIX HAYK C NpUMEHEeHUeM

1 4
ABTOKJIaB UCTIOJIB3YIOT B

MUKPOOHOJIOTHH IS

1. Usmepenus ontuyeckoit
TUIOTHOCTH

2. Paznenenus pazimaHbIX
KOMITOHEHTOB

3. KynpruBupoBanus
MHKPOOPTaHU3MOB
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/o

Tun
3aJaHusd

DopMyJIUpPOBKA 3a1aHUS

[IpaBunbHBINA OTBET

Bpems
BBITIOJTHEHHSI
(B MUHYyTax)

3amanue
3aKPBITOTO
THIIA

4. Crepunuzanuu

HE otHOCUTCS K cuMIITOMaM
BHUpYCa OT'ypPEUYHOM MO3aUKHU

1. Hedbopmars mucTbeB

2. benble narHa

3. TadpupoBaHHOCTH JIUCTHEB
4. 'nuenue KopHen

OCHOBHYIO MacCy KJIE€TOYHOM
CTEHKH T'paM+ OakTepuii
COCTaBJISIIOT:

1. JInnmnaer
2. YriueBoasl
3. [lentugorinukan

4. benku

st MOP(OIOTHH U CTPOCHUS
rpuOOB XapaKTEPHO:

1. OTcyTcTBHE KIETOYHONW CTEHKU
2. O0Opa3zoBaHHe MUIIEITHS
3. ObpazoBaHue KancyJsl

4. Inddys3Ho pacnonoxeHHast
sqepHas cyOcTaHIMs

[To ucTOUHUKY HEPTUU Cpenn
OaKTepHii pa3InyaroT:

1. ®oroTpodsl
2. Metatpodsl
3. Opranotpogst
4. A3pobbl

3amanue
OTKPBITOTO

Mukpoopranusmsl, KOTOpbIE
MIPUCTIOCOOMIINCH B TIPOIIecce
SBOJIIOIMH K HU3KUM
TEMIIEPATYpaM - 3TO. ..

[Tcuxpodubt

YHUuTOXEHNE
JKU3HECIIOCOOHBIX
MHUKPOOPTaHU3MOB | CTIOP — 3TO. ..

BCEX

Crepunuzanus
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/o

Tun
3aJaHusd

DopMyJIUpPOBKA 3a1aHUS

[IpaBunbHBINA OTBET

Bpems
BBITIOJTHEHHSI
(B MUHYyTax)

10

THUIIA

[TponykTsl MeTabonn3mMa
MUKpPOOPIraHU3MOB — 3TO ...

Bemecrna,
BKJIIOYAIOIIHE
MUKpPOOHBIE (EPMEHTHI,
OPOAYKTHI  Pa3ioKEHUS
cybcTpaToB
OKpYy)Xarlled  cpesbl,
MUKpPOOHBIE  TOKCHHBI,
aHTHOUOTHYECKHE
BEIIECTBA, IMHUTMEHTHI,
OaxTepuii u 1p. MHorue
IPOAYKTHl MeTaboIu3Ma
(nponykTel  OpokeHus,
QHTUOMOTHKH H  Jp.)
HAIILTA ITUPOKOE
PAKTHYECKOE
IPUMCHEHUE.
ObnapyxeHue
IPOYKTOB
MeTaboIn3Ma, KakK
(hepMeHTHI, WHIO,
aMMHaK, CepoBOJIOPO] U
Ip., UCHONB3YIOT s
uaeHTUGUKAIIH
MHUKPOOPTaHU3MOB

TaKuX

4

AHTUMUKPOOHBIE BEIECTBA
PaCTUTENBHOTO MPOUCXOKIACHUS —
370 ...

DuroHIU A

MuKpoopranu3Msl, pacTyliue npu
BBICOKHX TeMIIepaTypax — 370 ...

Tepmoduibt

OIIK-4. Cnocoben peanu3zoevliéamsv co8peMeHHbIE

npumeHenue 6 npoqbeccuonaﬂbnoﬁ deamenvHOCMU

mMexXHoI02UL U O00OCHOBBIGAMb UX

1

3aganue
3aKpBITOTO
THIIA

Kpacurens, ucnonb3yemslii npu
okpacke 1o ['pamy :

1. Be3syBuH
2. MeTniieHOBbIN CUHUI
3. I'ernimanBuoOJIET

4. A3yp-303uH

Bupycsr:

1. OTHOCATCA K dyKapuoTam
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/o

Tun
3aJaHusd

DopMyJIUpPOBKA 3a1aHUS

[IpaBunbHBINA OTBET

Bpems
BBITIOJTHEHHSI
(B MUHYyTax)

2. Pactenus He mopaxaroT

3. UmeroT sapo ¢ saepHoi
000JI0UKOMH

4. Menpuaniume
MHUKPOOPTraHU3MbI, HE UMEIOIIHE
KJIETOYHOTO CTPOCHUS

Opranenna OakTepui,
HPENATCTBYIONIS (haronnuTosy:

1. xanicyna
2. criopa
3. KJIETOYHAs CTCHKA

4. KryTUKU

[unano6akrepuu HE ...

1. ®orocuHTE3UpYIOLIHE
OpraHU3MbI
2. BBI3BIBAIOT «IIBETECHHE» BOIBI
3. CriocoOHBI (hUKCHPOBATH
aTMoc(epHBIN a30T
PasmHoOXaroTCs 300cTIOpamMu

Bupyc Oakrepuil Ha3bIBaeTCA

1. Bakrepuodar

2. Hyxkneoun

3. Tapazur
MuxkoBupyc

3aganue
OTKPBITOTO

THUIIA

KoHneuHbIMu npotykTaMu
Pa3oKeHus: OpraHMueCcKuX
BEIIECTB aHAIPOOHBIMU
MHUKPOOPTaHU3MaMH SIBIISTFOTCS ...

Kucnors! u criuptsl

MWuKpOOpTraHU3MBI IOYBHI,
CIOCOOHBIE MOTYyYaTh
HEO00XOIMMYIO UM SHEPTHUIO OT
OKHCIICHHSI MUHEPAITbHBIX
COEIMHEHU Ha3bIBAIOTCA ...

ABToTpOodamu

MukpoOHBI aHTarOHU3M — 3TO ...

VYrHeTeHue pocra
OJTHOT'0 MUKpPOOa
Ipyrum. SBnsercs
0JIHOM U3 Gopm
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/o

Tun
3aJaHusd

DopMyJIUpPOBKA 3a1aHUS

[IpaBunbHBINA OTBET

Bpems
BBITIOJTHEHHSI
(B MUHYyTax)

B3aMMOOTHOIICHHIA
MEXIY
MUKPOOPraHU3MaMHU B
accoluanusx.
AHTaroHUCTHYECKHE
CBOIMCTBA MPUCYIIH
MHOTUM TIOYBEHHBIM
CIIOPOBBIM U
THWJIOCTHBIM OAaKTEepHUsIM,
aKTUHOMMIIETaM, Tpudam
(6a3uauaIbHbBIM,
CyMYaTbIM U JIp.).
Mexanusm
AQHTAarOHUCTUYECKOTO
JeICTBUS MUKPOOOB
MOJKET OBITh CBSI3aH C
pa3IUYHBIMHU
IpPUYUHAMH:
o0pazoBaHHeM
TOKCUYHBIX MTPOYKTOB
MeTaboIu3Ma,
AHTUOMOTHKOB.

Kononnn MukpoopranuzmMoB — 3TO

BUJIUMBIE
HEBOOPY>KEHHBIM IJ1a30M
CKOIUIEHHUS KJIETOK UJIU
MHULENHsI, 00pazyemble B
polecce pocra u
Pa3MHOXKEHHUS
MHUKpPOOPIaHW3MOB Ha
(WK B) IJIOTHOM
MUTATELHOM CyOcTparTe.
Pa3znnuarorcs y pa3HbIx
OpPraHU3MOB I10 pa3Mepy,
XapakTepy NOBEPXHOCTH,
KOHCHUCTEHIIMH, OKPACKe,
4TO, B CBOIO OYEPEb,
3aBHCHUT OT pa3MEpOB
KJIETOK, HAJTN4HSI
KT'YTHKOB, CIIOD,
Karcymsl. B
€CTECTBEHHBIX YCIOBUSX
KOJIOHHMU BO3HUKAIOT Ha
MOBEPXHOCTHU MUIIIEBHIX
MIPOJYKTOB, Ha MOYBE,
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N Tun DopMyJIUpPOBKA 3a1aHUS [IpaBuUnBHBIN OTBET Bpewms
3a/laHus BBITIOJIHCHUS

wm (B MUHYyTax)

THUIOMIMX OCTaTKax
pactenuii u T.11. B
1a00paTOPHBIX
YCIOBUSX KOJIOHUU
MOJTy4YaloT IIPU MTOCEBE
MUKPOOPraHU3MOB Ha
arapu3oBaHHBIC U

Jpyrue TBepable
MUTATENbHBIE CPEJIBL.

10 KynerusupoBanue Co3nanune 4
MHUKPOOPTIaHU3MOB — 37O ... UCKYCCTBEHHBIX
YCIIOBHM 11151
HOJIIePIKAHUS
POILIECCOB
KHU3HEICATeNIbHOCTU U
pa3MHOKEHUs

MHKpOOOB invitro. C
9TOM LENbI0 UCTIOIB3YIOT
nuTaTelbHbIe
(KynbTypanbHbI€) CPEbI.
Jnst nmonmy4yeHus
MHUKPOOPTaHU3MOB WITH
MIPOTYKTOB UX
KHU3HEIEATSITLHOCTH B
MTPOMBIIIIICHHBIX
MaciTabax UCTOIb3YIOT
METO/IbI TITYOMHHOTO U
HEMPEPBIBHOTO
KYJIbTUBUPOBAHMS.

[TosHBIM KOMIUIEKT OLIEHOYHBIX MAaTE€pHAJIOB MO JUCHUILIMHE ((OHJ OLIEHOYHBIX CPEACTB)
XPaHUTCS B AIEKTPOHHOM BHJIE Ha Kadeape, yTBepKaaromie pabouyro mporpaMmmy TUCIUTUIUHEL, U
B LleHTpe MOHUTOpHHTa U ayAUTa KayecTBa 00yUeHUsI.

7.4. MerToanueckne MaTepuasibl, ONpeAejsome TPOUEAYPbl  OLEHHUBAHUS
pe3yJbTaToB 00y4YeHHs 10 AUCUMUIIJIMHE

[To mucrunnae CenbcKOXO03SICTBEHHAS MUKPOOUOJIOTHS, HTOTOBOW ()OPMON OTYETHOCTHU
SABISICTCS DK3aMeH. bayutbHas OIleHKa pacIpeieliseTcs Ha JIBE COCTABJISIIOIINE: CEMECTPOBYIO
(Texymuii KOHTPOJIb MO Y4eOHOW MAUCHMIUIMHE B TeueHue cemectpa) — 50 OammoB u
sk3aMeHanmonHyo — 50 GamtoB. 50 GammoB ceMecTpoOBOrO KOHTPOJs cocTosT u3 40 OanmoB
MOJYYCHHBIX Ha pa3Nu4HbIX (opMax TeKymero KoHTpons u 10 0aninoB, BKIIOYAIOIIUX
pasmuYHOrO pojaa OOHYCHI (OTCYTCTBHE WPOITYCKOB 3aHSTHH, aKTHBHAs padoTa B TEUYCHHE
cemecTpa, myonukamuu u mp.). CymMmmapHbId pEeHTHHTOBBIN Oalll OCBOGHHUS Y4eOHOTro Kypca 3a
CEMECTp Ha 2K3aMeHe MepeBOJAUTCA B 4-0a/ibHYIO0 OIEHKY (Tabnuua 7), KoTopash CUMTaeTcs
WUTOTOBOH OIICHKOH MO y4eOHOMY KypCy B TEKYIIEM CEMECTpPE M 3aHOCUTCS B 3aUYETHYIO KHIXKKY
CTYyJICHTA.

Taoanua 10 — TexHoJsioruvyeckasi KapTa peMTHHIOBBIX 0AJ1JI0B M0 JUCHUIJIMHE (MOAYJII0)
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Ne KonTpoaupyembie KoaunvecTtBomep | MakcumasbHoe Cpoxnpen
n/n MepOoNnpUATUSA ONPUATHI/0AJIIBI KOJIMYeCTBOOAJ | OCTABJIECHUS
JIOB
OcHOBHO0i10J10K
1 BeicTyniennena [Topacniucanuto
CEMHHAPCKUX3aHATHUSX
2 ITosIHBIOTBETOBOIIPOCY 1 S)
3 Jokiaza(cooOrieHue)no 1 5
JIONIOJIHUTEIbHOUTEME
4 Beinonnenuen 1 2
abopaTtopHOi
(TIpaKTHYECKOM )paOOTHI
5 Konrponsuaspaboraro 1 5
TeMe
[TpomMeKyTOUHBIMKOHTPOITh 40
6 brnokOonycoB 10 [Topacniucanuto
7 [locemenunesansTuil
8 AKTHBHOCTBCTYJICHTaHA
3aHATUU
9 JpyrueBuisi00HyCOB
BCEI'O 50
10 DK3amMeH BcootsercTBuuc 30 [Topacnucanuto
YCTaHOBJICHHBIMU
kadeapou
KPUTEPUSIMH
11 KypcoBaspabota B cootBercTBUM 20 [Topacnucanuto
CYCTaHOBJICHHBIM
ukageapoi
KPUTEPUSIMH
HNTOTI'O: 100
Hauucnenneb6onycon
ITokazarenb bayn
OTCYTCTBHEIPOITYCKOB JICKITUH(TIOCETUIIBCEIICKITIH ) +2
OTCYTCTBHENPOMYCKOBIPAKTUUECKUX3AHATUI +2
AKTHBHasIpabOTACTy /ICHTAaHA3AHATHUH,CYIIICCTBCHHBIMBKIIAICTYICHTAHA3AHATHI +3
CocTaBleHUEeTeMaTHUeCKOTONMOPTHOIHO +4
VYyactue ¢ I10KIaaMi Ha HAyIHBIX
KoH(epeHuusx: BHyTpruBy30BcKas +1
I'opoackasO6 +2
nactHasPerno +3
HaJbHas +4
MEXIyHapOHAs +5
KoHcnekTiekmii,ceMruHapCKUX3aHATHI, 1IEPBOMCTOYHUKOBIIPUHAUN CIICHUHOAIIOB 0
HEYYUTHIBACTCS
Ta6anna 11 — Cucrema mrpagos (11 0OAHOT0 3aHATHSA)
IToka3zareinb bayn
Ono3nanue(nBanbosiee) -2
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HeroToBknpakTnyeckoM4acTU3aHITUS -3
Hapymenney4eOHONH AN CIUTUINHBI -2
[Tponyckiiekunoes yBaKuTeIbHOUIPUINHBI(320THYIICKIIHIO) -2
[Tponyck3aHaTHA0€3yBaKUTEIbHOUTIPHYUHBI(320JHO3AHSTHE) -2
HapymeHnenpaBuiaTeXHIKHOE301aCHOCTH -1
OTCYTCTBUEKOHCIIEKTOBJICKIINN,CEMUHAPCKUX3AHITU I, [IEPBOMCTOYHHUKOBIIPH 0
HAYMCJICHUNOANIOBHEYUYNTHIBAIOTCS

Tadauma 12 — Hlkana nepeBojga pedTHHIOBbIX 0AJJIOB B MTOIOBYH OLIEHKY 3a ceMeCcTp
10 JUCUHUIIMHE (MOTYJII0)

Cymma 0auioB Onenka 1o 4-6aJIbHOI 1IKane
90-100 5 (OTJIMYHO)
85-89
;gigj 4 (xopomo) 3auTeHo
6569 3
6064 (YAOBIETBOPUTEIIBHO)
Huxe 60 2 (Hey1OBJIETBOPUTEIBHO) He 3aureno

[Tpu peanuzauuy JUCUUIUIMHBI (MOJYJisl) B 3aBUCHUMOCTH OT YPOBHSI MOJTIOTOBJIEHHOCTHU
oOy4aromuxcsi MOTYT OBITh HCIOJIB30BaHbl HHBIE (DOPMBI, METOJbI KOHTPOJISI M OICHOYHBIE
CPEICTBA, UCXOMAS U3 KOHKPETHON CUTYALUH.

8. YYEBHO-METOJIMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
TV CHUILIMHBI (MOLYJIS)

8.1. OcHoBHas UTEpaTypa

1. 8.1. OcHoBHasi IuTEpaTypa

1. Mukpo6uonorus : yuebHoe nocodue it By3os / P. I'. ['ocmanos, A. K. lanunymus, A.
X.Bonkos, A. 1. UGparumoBa. — 4-e uzf., crep. — Cankt-Ilerepoypr : Jlanp, 2021. — 496 ¢. —
ISBNO78-5-8114-8107-1. — Texkcrt : anekTpoHHbI // JIaHb : 3JIeKTpOHHO-OMOIMOTEYHAs cHCTEMA.
— URL:https://e.lanbook.com/book/171851

2 Kasummpuenko, O. B. Ilpaktukym mno mukpoobuosioruu : ydeOHoe mocodbue / O. B.
Kasumupuenko, M. 10. Kotisipuyk. — Cankr-IlerepOypr : Jlans, 2020. — 124 ¢. — ISBN 978-5-
8114-4261-4. —Texct : »nekTpoHHbIH // JlaHb : SJIEKTPOHHO-OMOMMOTEYHAas CUCTeMa. —
URL:https://e.lanbook.com/book/133904

3. 3to3uHa, O.B. O6mas mukpobuonorus : pabopatopHbiii npaktukyMm / O.B. 3ro3una ;
TamOOBCKkHMI TrOCyIapCTBEHHBIH TEXHMUYECKUH yHHBepcuTeT. — Tamb6oB : TamOoBckuit
rocynapcTBeHHblil TexHuueckuil ynusepcutet (TI'TY), 2015. — 82 c. : nn. — Pexum nocryna: no
noamucke. —URL: http://biblioclub.ru/index.php?page=book&id=445121

8.2. lonosiHMTE/ILHAS JIUTEPATYPaA
1.1 benses, C.A. Mukpobuomnorus: Yuedbnoe nocobue / C.A. benses. - CII6.: Jlans I1, 2016.
- 496 c.

2. bensicoa, H.A. Mukpo6uonorus: YueOnuk / H.A. benscoBa. - MH.: Bpinitmasiik.,
2012. - 443 c.

3. baunos, JI.H. MukpoGuosorus u umMmmyHosorusi: Yueobnoe nocodue / JI.H. biunos, N.JL.
[Tepdmmosa u np. - CII6.: Jlans, 2013. - 240 c.

4. I'ocmanos, P.I'. MukpoOGuonorus: Yue6Hoe nocobue / P.I'. 'ocmanos, A.K. INanuynnun

u ap.- CII06.: Jlans, 2019. - 496 c.
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S. Hevima-Cruonnnkast, M.A. OOmas u caHUTapHas MHUKPOOHOJOTHS C TEXHHUKOH
MUKPOOHOJIOTHYECKUX HccienoBanuii: YueOHoe mocobue / M.A. [eiima-Cuonunkas. - CIIG.:
Jlans, 2016. - 588 c.

6. JHonranora, H.B. MukpoOuonorust peiObl U PHIOHBIX MPOJIYKTOB: YueOHOe rmocobue /
H.B. Jlonranosa, E.B. Ilepmuna, 3.K. Xacanoga. - CI16.: JIans, 2012. - 288 c.

7. Emues, B.T. Mukpobuonorus: YueOnuk mis OakamaBpoB / B.T. Emues. - JlroOepiibr:
FOpaiir, 2016. - 445 c.

8. Kapaynos, A.B. MmwmyHomoOTHs, MUKpPOOHOJIOTHUS, MMMYHOIIATOJOTHs KOXH. / A.B.
Kapaynos.- M.: bunowm, 2012. - 328 c.

9. Kucnenko, B.H. Yacte 1. OOmas wmukpobuosnorus. B 2-x 1. Berepunapras

MuKpoOuonorus u ummyHosorus: Yueonuk / B.H. Kucnenko, H.M. Konsrues. - M.: Undpa-M,
2017. - 624 c.

8.3. UnTepHeT-pecypchl, HE00OX0AUMBbIE 1JIS OCBOEHH S TUCUUIIIMHBI
1. Dnexrponno-6ubanoreunas cucrema (9bC) OO0 «llomuTtexpecype» «KOHCYIbTaHT CTYACHTA.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI (MOAYJIS)
3aHsATHS JIEKIIMOHHOTO THUIIAa MPOBOJATCS B yUeOHOW ayAUTOPHUH AJSl MPOBEACHUS 3aHATUN
JEKIMOHHOTO THIA ¢ HA0OpOM JEMOHCTPAIMOHHOTO O0OpYyIOBaHUS, 00ECIECUYHBAIOIINC
TeMaTU4YeCKHe  WUIIOCTPAlMM,  YKOMIUICKTOBAaHHOW  CHEIUAIM3HPOBAHHOW  MeOelblo U
TEXHUYECKUMH CPEJICTBAMU O0YUCHUSI.

Jns npoBeaeHUs 3aHATHI MO JUCHUILUIMHE HWMEIOTCS ayJWTOpUU JUIS TMPOBEACHUS
JEKUMOHHBIX  3aHATUH, OOOPYAOBAHHBIE MYJBTUMEIUIMHON TEXHUKOM C  BO3MOXHOCTBIO
npe3eHTaluu o0ydyarlux MaTepuaioB, ¢GparMeHTOB (UIHLMOB; ayJUTOPUU [IJIsl TMPOBEICHUS
CEMUHAPCKUX M TMPAKTUYECKUX 3aHATUH, OOOpyAOBaHHBIE Y4eOHON MeOeNbI0 M CpeiCcTBaMU
HArJIsITHOTO TPEACTaBICHUSl y4eOHBIX MaTepualioB; OMOIMOTEKa C MecTaMu, 00OpyIOBaHHBIMU
KOMIThIOTEpaMU, UMEIOIMMHU JOCTYI K ceTu HTepHeT.

Kadenpa GuorexHONmOrHM, 300JI0TMH U aKBaKYJIbTYPhl pacrojiaraeT CHeIUaIn3UpOBaHHON
Hay4dHOU J1abopartopueil OWOTEXHOJOTHM, KOTOpas OCHAIllEHa COBPEMEHHBIM O00OPYIOBAaHUEM:
[UTOJIOTUYECKUM U MHUKPOOHOIOTUYECKUM O0OpyIOBaHHEM, OHOPEaKTOPOM, aBTOKJIABAMH,
CyHIaTbHBIMU IKadaMu, CIEKTPOPOTOMETPOM, MHUKPOCKOMUYECKON TEXHUKOU, HEeHTpUdyramu,
ANEKTPOHHBIMU BecaMu, OOKCaMu, Tab0OpaTOPHOU MOCYAOH, peaKTUBaMH, KOMIBIOTEPHON TEXHUKON
U T.J.

JlaboparopHble (MPaKTHYECKHE) 3aHATUS NPETyCMOTPEHBI ISl MPOBENCHUS B HAyYHOU
nabopaTopur OMOTEXHOJOTUM, KOTOpasi OCHAIleHa HEOOXOIUMBIM 000PYI0BAHUEM

-Onexktponnsie Bechl Pioneer PX 124, 3a. B943483564;

-Cnekrpodoromerp UNICO 2800, 3aB. Ne SSM 21062104 009;

-IInura narpeBatenbHas UN-0150A, 3aB. 202329;

-Muxkpockon 6uonornyeckuii Mukpomen 3, 3as. 200 2037;

-Muxkpockon Ouonoruyeckuit Mukpomen 3, 3as. 220 39;

-Jlo3aTop nmunerounsrii, JIITAOII-1-05-10, 3aB. 2127893;

-Jlo3atop nmunerounsiii, AI10I1-1-20-200, 3aB. 2130810;

-JlozaTop munerounsrit, AI10I1-1-20-200, 3aB. 2130809;

-Jlo3aTop munerounsiii, II10I1-1-100-1000, 3aB. 2126285;

-Jlo3aTop nmunerounsrii, JIITAOII-1-05-10, 3aB. 2127894;

-Jlo3aTop nmunerounsiii, II10I1-1-100-1000, 3aB. 2126283;

-Becn1 anexkrponnbie NAVIGATOR, 3aB. 6/H;

-Muxkpockon 6uosnorunueckuit Mukpomen 3, 3as. 200 2021;

-Muxkpockon 6uonornyeckuii Mukpomen 3, 3as. 2101344780;

-Muxkpockon 6nonorunueckuit Mukpomen 3, 3aB. 2101344781;

-Muxkpockon Ouonornyeckuit Muxkpomen 3, 3as. 2001962;

-O6bext-mukpomerp OMII, 3as. XC 2427,
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-llIxa¢ BeITsKHON JIAB-1200 LIIB-H, 3aB. 2101364524,

-Cymmnbeabiii mkad Binder ED 53, 3aB. 2101364575;

-Cnekrpodoromerp I13-5300B, 3aB. 4101340327,

-bokc Mukpob6uonoruaeckoit 6e3omacaoctd bBMbB-II "Jlamunap-C" 1,2 kmacc II (tum A2)-1;

-llleiikep nmaboparopusrii [13-6410 MHOTOMECTHBIN ¢ HATPEBOM-2,;

-TepmocTaT 3nekTpuueckuii cyxoBo3aymHbIii ¢ oxiaxaenuem TCO-1/80 CITY, Hepxk.
1005-1;

-llIkad cymmnpnseii [IIC-80-02 CITY-1;

-Becsl ananutuyeckue HR-100AZG 102r x 0,1 mr Bctpoen. Kanubp-1;

-O6uryuatens "OPYbu 3-5-"KPOHT"(/le3ap-5)-2;

-O6aygarens Hactennbii OBH-150-1-(2x30)-"KPOHT ¢ nammamu-3;

-MemankamarautnasStegler HS-Pro Digital-2;

-O6tyuatens xpomaTtorpadudeckuit Y ®C-254/365-1;

-Banna ynprpasBykoBas Specos 30m-1;

-IIpuGop Ne 1 Dpupn. merogom KieBenmxepa-1;

-ITeus mydenbuas LF-9/11-G1-1;

-pH-metp "Oxcnepr-pH" (UI1, Tepmonaruuk, 6510k nutanus, cranaapT-Tutpsl)(C2)-1;

-llentpupyra CM-50 (mo 16000 o6/mun. muckp. 1000 o6/mun., Ha 12 TPOOHPOK,
udp.JucIUIel, TaiMep, 4 ypoBeHsI TOPMOKEHUS poTopa)-1;

-I'omorennsatop Stegler S10-1;

-Menpauna nadoparopnas Stegler LM-1000-1;

-bnennep naboparopusiit Stegler LB-2-1;

-AxBaguctuiuiarop AD-10/20-1;

-bans Boasnas OLab WBF-02H (cepust Optimum)-2;

-llefikep Bo3BpaTtHO-niocTynarenbHblii OLab DSP-15P1 (mnardopma ¢ Banukamn)-1,

-JlaGopatopHblii aBTOKJIaBUpPYyeMbIi (EepPMEHTEP CO CTEKISHHBIM COCYIAOM 3 JIMTpAa;
(I'paxxmancko-npaBoBoi goroBop Ne32211574115 ot 26.07.2022r.);

-CrepunuzaTop napoBoi Kpyriislii BepTukaiabHbiii BK-75-01.

PabGouas mporpamMma JUCHMIUIMHBI (MOAYJA) MpPU HEOOXOAMMOCTH MOXET OBbITh
aJlanTUpoBaHa g 00y4eHus (B TOM YHCIe C MPUMEHEHHEM IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH) JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS, MHBAIUIOB. J{J1s1 aTOTO Tpedyercs
3asiBIIEHHE OOYYArOIIUXCS, SBISIONIMXCSA JTUIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS,
WHBAIMJAMH, WIA WX 3aKOHHBIX TIPEACTAaBUTENEH ¥ PEKOMEHJAIMU TICHXOJOT0-MeINKO-
MeJarornyecko komuccuu. Jlns WMHBANMMIOB cojepkaHue paboyeil mporpamMMmbl JAUCIUIIITUHBI
(MOmyIsi) MOXET ONpeIeNsAThCS TakKe B COOTBETCTBUM C HWHIMBUAYAJIBHOW MPOrpamMMOi
peabunuTanyu UHBaIUAA (TIPU HATUYHUH).



