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1. C-X. HayK, aoueHT Jpsuenko B.B.

Pabouas nmporpamMma nuctuiinHbl «MukpoOuoorus» pazpadorana B coorsercTBuu ¢ ®I'OC
BO — 6akanaBpuat o HanpapyieHuiO MoAroToBku 35.03.04 ArpoHoMus, yTBEPKIECHHBIM ITPUKa-

30M MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eaepanmu ot 26 utois 2017 r. Ne 699.
cocTaBJieHa Ha OCHOBaHMHU yueOHoro tiana 2022 roga Habopa

HamnpasyieHue noarorosku 35.03.04 Arponomust

npoduse ArpoMEeHeKMEHT

YTBEP)KIECHHOTO YUYE€HBIM coBeToM YHuBepcutera ot 11 mast 2022 r. mporoxon Ne 10

Pabouas Inmporpamma 01[06peHa Ha 3aCCaaHuHn Ka(be,[[pbl aIrpOHOMUH, CCIICKIUU U CEMCHOBOACTBA

npotokoi Ne Ne 8 ot 21 anpens 2022 r.

3aB. kadenpoii a.c.-X.H., 1o1eHT [psuenko B.B.



1. HEJIX OCBOEHUA JUCHUIIJIMHBI

N3ydeHre 0cHOB MUKPOOHOJIOTHH, TPUOOPETEHNE CTYIEHTaMU TEOPETUUECKUX 3HAHUH U
NPAaKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJISi OCBOCHHUS MPOTPaMM JWCIUILIAH 0a30BOTO IIHMKIIA
MOJATrOTOBKM 0aKajlaBpoB, Takke (JOPMUPOBAHHME Y CTYACHTOB CHCTEMbI KOMIIETECHIIMIA IO OCHO-
BaM 0O0Iel U CeNbCKOXO3SHCTBEHHOW MHUKPOOHMONIOTHH, HCIOJIb30BAHUS MOTYYCHHBIX 3HAHUUN
JUTSL TUArHOCTHKH 9KOJIOr0 — OMOJOTHYECKUX CBOMCTB MOYBBI, HCIOIb30BaHUS MUKPOOUOJIOTH-

YCCKHUX IpE€rapaToB JJIA pCHICHUA IIPAKTHYCCKUX 3aJa4 arpOHOMHN

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Bbnox OIIOIT BO: 51.0.12

2.1 TpeGoBaHusl K IPeABAPUTEIBHON MOAT0OTOBKE 00y4ar0IIerocs:

,Z[JISI OCBOCHHUA OUCIHUIIJINHBI 06yqa}onmecs1 I/ICHOJILSYIOT 3HaHUA, yMeHI/Iﬂ, HaBBIKU,
c(hOpMHUPOBAHHBIE B XOJI€ U3YYCHHUS CICAYIONNX NUCIUIUIMH. IKOJIBHBIA Kypc Ouonoruu, 60Ta-
HUKH, OPTAaHUYECKOW U HEOPraHUYECKOW XUMHUHU

2.2 JlucuMniIMHbl M MPAKTHKH, V1 KOTOPBIX OCBOCHHE JAHHON THCHMUILIMHBI (MOAY-
Jif) He00X0IMMO KaK MpeauecTBYoIIee:

Huctunnuaa «MuUKpOOHOJIOTHS» SBISAETCS HEOOXOAMMOM, KaK MPEAIIECTBYIOMIAs sl TUCIIHU-
winH: 3emnenenue, Arpoxumus, Ousuonorus u OMoxuMus pactenuit, PactenueBoacrro, du-

TOIIAaTOJOI'usd 1 SGHTOMOJIOI'HA

3. IEPEYEHDb IIVTAHUPYEMBbIX PE3YJIbTATOB OBYUEHUA
MO AMCIWUIIJIMHE (MO/1Y/110), COOTHECEHHBIX C THIANKATOPAMMU 10-
CTUXXEHUA KOMIETEHIIAN

B pesynbrate m3yueHHs QUCHMIUIMHBI OOy4aroIIMICS TOJDKEH YCBOUTH TPYAOBble (YHKIMU B
COOTBETCTBUM C MPO(PECCHOHATBHBIM CTaHIAPTOM «ATPOHOMY, YTBEPKACHHBIM MpHUKa3oM Mu-
HUCTEpPCTBA TpyJAa U couuanbHou 3aumThl Poccuiickoit ®@enepaunn ot 20 centsiops 2021 r. Ne
644n (3apeructpupoBad MunucrepcTBoM toctuninu Poccuiickoit @eaepannu 20 oxtaodps 2021
T., perucTpauoHHbIN Ne 65482).

O6o6uenHas TpynoBas ¢pyHkuus — OpraHuzanus TpOU3BOJICTBA MPOIYKIMH PAaCTEHUEBOJICTBA
(xon — B/01.6).

TpynoBas ¢pyHKIUA:

Pa3paboTka cucTeMbl MEPOTIPUATUN TIO MOBBIIEHUIO YPPEKTUBHOCTH MTPOU3BOACTBA MPOAYKIHH
pacTEeHHUEBOACTBA;

Opranuzanys UCIIBITAHUHN CEEKIIMOHHBIX TOCTHKEHUH.

TpynoBeie 1elcTBUS:



Crnioco0eH opraHu30BaTh pean3alnio TEXHOJIOTUHN YIy4IIeHHUS U PallMOHAIBHOTO MCIOJIb30Ba-

HUS IIPUPOJIHBIX KOPMOBBIX YTOJUM.

OcBocHHE TUCITUTUIMHBI HAITPABJICHO HA (DOPMHUPOBAHKE CICIYIOMIMX KOMIICTCHIIHIA:

Komme- HNuaukaropsl
TeHIUs KOMIIeTeHIINii
(kom m (koI ¥ HaUMEHOBA- Pe3yabTaThl 00yueHus
HAaUMEHO- HHE)
BaHUE)
O6menpoheccHOHATBHBIE KOMIIECTCHITIH
OIIK-1. OIIK-1.1. UA-1 He- | 3HaTh: OCHOBBHI OOIIEH M CENBCKOXO3SHCTBEHHOW MHUKPOOHOIIOTHH,
croco0eH MOHCTPHPYET 3HaHHE | MOP(OJIOTHUECKHE, aHATOMUIECKIE U TCHETHYECKHE OCOOCHHOCTH pas-
pemaTh TH- | OCHOBHBIX  3aKOHOB | JIMYHBIX TPYIIIT MHKPOOPTaHU3MOB;, METa0ONIM3M H BIMSHUE OKPYXKaro-
MOBBIE  3a- | MaTEMATHUYECKHX, el cpesl Ha OpPraHU3MBI; MPOIECCH B KOTOPBIX OHU yYacTBYIOT; BIIH-
a4l TIPO- | CCTCCTBCHOHAYYHBIX | STHME arpolpHEMOB Ha JCSITEIBHOCTh MOYBCHHBIX MHKPOOPTaHU3MOB;
theccuo- u obmienpodeccuo- | UCHONB30BaHUE MHUKPOOPTaHU3MOB IS IMPOU3BOJCTBA MPOJIYKTOB U
HaJbHOMI HAJIBHBIX JUCIUIUINH, | OMONpEnapaToB CEIbCKOXO3SHCTBCHHOTO HA3HAUCHUS, MUKPOOHOIOTHIO
JIeITeNIbHO- | HEOOXOAMMBIX  JUIS | KOPMOB, SMUGHUTHYIO MHUKPOQIIOPY, CIOCOOBI M PEXHUMBI XpaHEHUS U
CTHU Ha OC- pCIHeHI/ISI THUIIOBBIX Hepepa6OTKI/I IJI040B U OBOH.ICﬁ JUJIA peIlIeHI/ISI TUIIOBBLIX 3aJaa4 Hpoq)ec—
HOBE 3Ha- | 3aJa4 B O0JAacCTH ar- | CHOHAJbHOH IeSTeIbHOCTH Ha OCHOBE 3HAHHMI OCHOBHBIX 3aKOHOB MaTe-
HUH OCHOB- | pOHOMHH MATHYECKMX M E€CTECTBCHHBIX HAyK C MPUMCHCHHEM WH()OPMAIHUOHHO-
HeIX 3ako- | OIIK-1.2. U/J-2 Hc- | KOMMYHUKAaLMOHHBIX TEXHOJIOTHH.
HOB  Mare- | MOJB3YeT 3HAaHUS | YMeTh: PelIaTh THUIIOBBIC 33a9d MPOQPECCHOHATBHOMN AEATEIEHOCTH; IO
MATHYECKMX | OCHOBHBIX  3aKOHOB | MOP(OIIOTHYECKUM TPH3HAKAM ONPEACIITH CHCTEMATHYECKOE TIOJI0XKe-
u ecTe- | MaTeMaTHYeCKUX W | HAE MHKPOOPTAHW3MOB B CHCTEME OPTaHUYEeCKOTO MHUpA, IIPOBOANTH Ka-
CTBCHHBIX CCTCCTBCHHBIX HayK YCCTBCHHBIC peaKI_lI/II/I Ha HpO]IyKTI:-I MeTa6OJ’IH3Ma MI/IKpOOpFaHI/BMOB;
HayK C IpU- | JUI1 peIIeHHs CTaH- | YOPaBIATh MHUKPOOHOJIOTHYECKON aKTHMBHOCTBIO MMKPOOPTaHM3MOB B
MEHEHHEM JapTHBIX 3aJad B | TOYBE M C/X MPOJIYKLUMUH NPU XpaHEHWU M nepepaboTke, MPOBOAUTH KO-
nunpopma- arpOHOMUU JIMYECTBEHHBIH Y4eT MUKPOOPIaHU3MOB B Pa3lIMuHBIX CyOCTparax; Hc-
IIUOHHO- I10JIB30BAaTh MI/IKpOOpFaHI/I?)Mbl nu MI/IKpO6I/IOJ'IOFI/I‘-IeCKI/Ie TCXHOJIOTUHU B
KOMMYHH- CEIIECKOXO035HCTBEHHOM TIPOHU3BOICTBE.
KanuoHHeIX | OIIK-1.3. NJ1-3 | Baagerb: 3HaHUSIMH OCHOBHBIX 3aKOHOB MaTEMATHYCCKHMX M €CTCCTBEH-
TexHonoru# | Ipumenser wuHGOP- | HBIX HAYK, OOIICTIPUHSATHIMA METOJUKAMHU MPOBEICHUSI MUKPOOUOIOTH-
MAIMOHHO- YECKUX aHaJH30B 00Pa3IoB IMOYB, PACTEHUH U CENBCKOXO3SHCTBEHHOU
KOMMYHHUKAIIMOHHBIE | MPOAYKIIUH;, METOaMH KOHTPOJIA IeSTSITFHOCTH MHUKPOOPTaHI3MOB B C.-
TEXHOJIOTHH B pellle- | X. TPONYKIHH; METOJAaMH, CIIOCO0aMH M PEKUMaMHU IIepepaboOTKH U
HUM THIIOBBIX 33]]a4 B | XpaHECHHUS MPOIYKINU PACTCHUEBOICTBA
00J7aCTH arpOHOMHH

4. PACIIPEJEJIEHUE YACOB JUCHUIIVIMHBI IO CEMECTPAM (ounas ¢popma)

Bu 3anaruii 1 2 3 4 5 6 7 8 Hroro
VIT | PIIJ VII PIIN

JTexuum 20 | 20 20 20

JTaGopaTopHsbie 20 | 20 20 20

[IpakTuueckue 20 | 20 20 20

KCP 2 2 2 2

Koucynpramms

epej HK3aMEHOM 1 1 1 1

[Ipuem sx3ameHa 0,251 0,25 0,25 | 0,25

KontaktHas pabora

oOyuarommxcs

c mpernoaaBaTeneM

(aymuropHast) 63,2563,25 63,25 | 63,25

Cam. pabora 55 | 55 55 55

Kontposs 25,75(25,75 25,75 25,75

Toro 144 | 144 144 | 144




CTPYKTYPA 1 COJAEPKAHME JUCHUATITAHBI (MOIYJIST) (ounas gopma)

Kox HaumeHoBaHue pa3/iejioB ¥ TeM /BU/ 3aHATHS/ Cemectp | Yacos Komneren-
BAHSITHS 10101
Pa3nes 1. O6masi MukpoouosIorus
11 Tema 1 «CI/ICTeMaTI/IK%, MopdoJIOTHs, CTPOEHUE U 2 5 OIK - 1
pasMHOKeHue dakrepuity./Jlex/
1.2 Pabora 1.1, 1.2./J]1a6/ 2 2 OIIK -1
HcTopust pa3BUTUS MUKPOOUOJIOTHH, POJIb MUKPOOP-
TaHU3MOB B TMPHUPOJC U KU3HU YeloBeka. OOmue OIIK -1
1.3 CBEJICHUS 110 CUCTEMATHUKE M HOMEHKJIAType MpOoKa- 2 6
puoT. [TpuHIUIBI HYMEpUYECKOH U (QHUIOreHeTHYe-
CKOM CHCTEeMAaTHUKH. 3aianus B TectoBo hopme /Cp/
14 KommokBuym Tema 1 ««Cucremaruka, MopdoJiorus, 2 2 OIIK -1
' CTPOCHHE U pa3sMHOXKeHHe Oaktepuity /I1p/
15 Tema 2 «['eHeTHKA MUKPOOPraHU3MoBY /JIek/ 2 2 OIlK -1
['eHeTnyeckas MHXKEHEPUsI B MUKPOOUOJIOTHH. 3a/1a- OIlK -1
1.6 . 2 1
HUs B TecToBOM (hopme /Cp/
KonnokBuym Tema Ne 2 «['eHeTrKa MUKpOOpraHus- OIlIK-1
1.7 2 2
MoBy/I1p/
1.8 Pabora 1.3, 2.1 /J1a6/ 2 2 OIlIK-1
Tema 3 «MUKpPOOPraHU3Mbl U OKpY’Karollas cpena, OIIK-1
1.9 B3aMMOOTHOIICHHSI MEKPOOPTAaHM3MOB MEXKILY OO0 2 2
U C IPYTUMH cyliecTBaMuy. /JIek/
KomnokBuym Tema 3 «MuKpoopranusmsl 1 OKpyKa- OIlK -1
1.10 | romas cpena, B3aMMOOTHOIIECHHSI MUKPOOPTaHU3MOB 2 2
MeX1y coOol u ¢ npyrumu cymectBammy/[1p/
1.11 | Pab6ora 3.1, 3.2, 3.3 /JIa0/ 2 2 OIlIK-1
B03MOXXHOCTH peryiupoBaHus KU3HEAEATEIbHOCTH OIIK-1
11 | MMKPOODTaHM3MOB TpH XpaHEHHH CEeBCKOXO035T M- 9 6
' CTBEHHOTO CHIPbS U MPOJYKTOB MepepadoTKu. 3aaa-
HUA B TecToBOM (hopme /Cp/
1.13 Tema 4 «MeTab0aU3M MUKPOOPraHnu3MoBy. /JIek/ 2 2 OIIK -1
1.14 Pabora 4.1, 4.2/J]1a6/ 2 2 OIIK -1
Komnoksuym Tema 4 «Merabonnu3mM MUKPOOPIraHU3- OIIK-1
1.15 2 2
MoB»./ITp/
Tunel SHEPreTHYecKHX MpPOIEeCCOB: OpoKeHue, OIlK -1
1.16 aHa’poOHOE JIpIXaHue, adPOOHOE IbIXaHUs. 3aTaHus 2 6
B TecToBOM opme /Cp/
Tema 5 IlpeBpanieHue MUKPOOPraHU3MaMH COEIH- OIIK -1
1.17 . 2 2
HeHu#t yrepona. [Jlex/
1.18 | Pabora 5.1, 5.2, 5.3, 5.4/J71a6/ 2 2 OIIK -1
MukpoOHOIIOTHYEeCKIE OCHOBBI BUHOIEHS. 3aIaHHsI OIIK -1
1.19 - 2 6
B TecToBOM dopme /Cp/
120 Komnokeuym Tema 5 «lIpeBpamenne mukpoopra- 9 5 OIlK-1
' HU3MaMU coeuHeHui yrnepoza [Ip/
Tema 6 «IIpeBpaliieHue MUKPOOPraHU3MaMu COEIU- OIIK-1
1.21 " 2 2
HEHUU azoray. /JIex/
1.22 | Pabota 6.1, 6.2, 6.3, 6.4 /J1a6/ 2 2 OIIK-1




1.23

CrocoOHOCTh K YCBOSHHIO MOJICKYJISIPHOTO a30Ta —
VHHUKQJIbHAsT OCOOCHHOCTh MPOKApHOT. buoxumus
aszordukcanuu. 3aganus B TectoBoit hopme / Cp/

OIIK-1

1.24

KomnoxkBuym Tema 6 «IIpeBpaiienue MuKpoopra-
HU3MaMU CoeTMHEeHHH azotay /I1p/

OIIK-1

1.25

Tema 7 «lIpeBpaleHue MUKPOOPraHU3MaMU COEIM-
HEHUH cepbl, docdopa, Keaeza U APYIUX DIeMeH-
ToBY. [Jlek/

OIIK-1

1.26

[IpeBpalieHue MHKpPOOPraHU3MamMu  COEIUHEHUH
Maprasia, ajJrOMHHUS, Kaaus. 3alaHusl B TECTOBOU

dopme /Cp/

OIlIK-1

1.27

Komgoxksuym Tema 7. IlpeBpaliieHHe MHKpPOOpra-
HU3MAaMH COEIMHEHUN cepbl, docdopa, xelesa u
npyrux suemenTos /Ip/

OIIK-1

Pa3nen 2. Cenibck0OX03liCTBEHHASI MUKPOOM0J10-
rusi

2.1

Tema 8 «JlouBeHHBIE MUKPOOPTaHU3MED). /Jlek/

OIlK -1

2.2

Pa6ota 7.1, 7.2, 7.3 /J1ab/

OIIK -1

2.3

HOH?ITI/UI, MNPpUHOUIBI KW KOHUCIIIHNHU MOYBEHHONI
MHUKPOOHOJIOTUH U SKOJOTHUU. POJIb MUKPOOPTaHU3-
MOB TIPU TIOJYYEHUU OPraHUYECKHX YA0OpeHwmid. 3a-
TaHus B TecToBOM hopme /Cp/

OIlIK-1

2.4

KommokBuym Tema 8 «IlouBeHHBIC MUKpOOpTa-
HU3MBDY. /I1p/

OIIK-1

2.5

Tema 9. «DnuduTHEIE MUKPOOPTraHU3MBI ITIOBEPX-
HOCTH JINCTHEB, CEMSIH U 30HBLI KOPHS PACTEHUI.
/JIex/

OIIK-1

2.6

Muxkpodiiopa 1mI0A0B U OBOIIIEH; XpaHEHHE U Tiepe-
paboTka 1I0/10B U OBOIIEH. 3a1aHus B TECTOBOU
dopme /Cp/

OIIK-1

2.7

Komnoksuym Tema 9 «Onu¢puTHBIE MUKPOOPTaHU3-
MBI IOBEPXHOCTH JINCTHEB, CEMSTH U 30HBI KOPHSI
pactenuii»./I1p/

OIlIK-1

2.8

Pabota &.1/J1a0/

OIlK -1

2.9

Tema 10. Mukpobuosiorus kopmoB. /Jlek/

OIlK -1

2.10

Pa6Gora 9.1/J1a0/

OIlK -1

211

Komnoksuym Tema 10  «Mukpobuosiorus Kop-
moBy./ITp/

N ININIDN

NN

OIIK-1

2.12

[IpumeHeHre METOJO0B OMOKOHBEPCHUH B CEIHCKOM
x03sicTBe. 3aaHus B TecToBoi opme /Cp/

OIIK-1

2.13

Tema 11 «MukpoOHMOJIOTHUECKHE IPOU3BOJICTBA
IPOAYKTOB K OHOIPENapaToB CEIbCKOXO3SIUCTBEH-
HOTrO HazHaueHus. /J1ex/

OIIK-1

2.14

Pabora 10.1/J1a6/

OIlK -1

2.15

Komnoksuym Tema 11 «MukpoGuonoruyeckue
IPOM3BOJICTBA MPOJYKTOB ¥ OMOIPENapaToB CEJlb-
CKOX03sIlicTBeHHOr0 HazHaueHus»./I1p/

OIlK-1
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5. ®OHJI OHEHOYHBLIX CPEJICTB

5.1. KOHTpOJILHbIe BOIIPOCHI U 3aIaHUHA

OcobeHHOCTH PabOThI CO CBETOBBIM MUKPOCKOIIOM
OcCHOBHBIE IOJIOKEHUS TEXHUKU KYJIbTUBUPOBAHUSI MUKPOOPTraHU3MOB
TexHuKa NPUTrOTOBIIEHUS MPENAPATOB MUKPOOPTraHU3MOB
Meroanka OKpaCKH BKIOYEHUH B KJIIETKaX MUKPOOPTraHU3MOB
MeTtoanka OKpacKy CIOp y MAJTOYKOBUIHBIX OaKTEepHid
Mertorka OKpacku KJIETOK 1o ['pamy
Meroanka BBIZICIICHHS YUCTON KYJIbTYPhl OaKTepHid
Hcropus pa3BUTUS MUKPOOMOJIOTHH, POJIb MUKPOOPTraHU3MOB B NMPUPOJIE U XKU3HU YEIOBE-
ka. OOBEKTHl MUKPOOHOJIOTHUH.
OOmme cBeneHMs 1O CHUCTEMAaTHKE W HOMEHKJIarype mpokapuoT. [IpuHuummns
HYMEpUYECKON M (PUIOTCHETHYECKOW CUCTEMATHKH.
Mukpoopranu3Mbsl He UMEIOLIUE KIETOYHOI'O CTPOSHHUS.
Mopdonoruueckue TUIIBI OaKTEPU.
Crpoenne OakTepHaIbHOMN KIIETKH.
Criopsl 1 criopooOpazoBaHue.
Poct u pazMHOXKeHHE OaKTEepHiA.
MexaHu3Mbl MOAM(DUKALIMN U MyTaluK y OakTepuit
MexaHu3Mbl TpaHCHOPMALIUH, TPAHCAYKLIUN U KOHBIOTALUH.
['eneTnyeckas MH)KEHEPHsI B MUKPOOHOJIOTHH.
BnusiHue BoiHOTO pexuma cpesibl Ha pa3BUTHE MUKPOOPTraHU3MOB.
BnusiHue TemnepaTypsl Ha pa3sBUTHE MUKPOOPTaHU3MOB.
BiusiHue KUCIOTHOCTH Cpeibl HAa Pa3BUTHE MUKPOOPIaHU3MOB.
BnusiHue kucnopoja Ha pa3BUTHE MUKPOOPTaHU3MOB.
BausiHue XuMu4eckux (S10BUTHIX) BEIIECTB HAa Pa3BUTHE MUKPOOPTaHU3MOB.
Mertoarka npoBeieHUs] MUKpPOOHOJIOTHUECKOTO aHAIu3a BO3/1yXa
BnusiHue paguanyuy Ha pa3sBUTHE MUKPOOPTaHU3MOB.
B3anMOoOTHOIIEHNSI MUKPOOPTaHU3MOB MEXTy COOOM U C JPYTUMH CYIIECTBaMH.
Bo3moxHOCTH peryinupoBaHusl KU3HENEATENbHOCTH MUKPOOPIaHW3MOB NHpPHU XpaHEHUU
CEJIbCKOXO035CTBEHHOTO CHIPhsS U MPOAYKTOB MEPEPabOTKH.
MexaHu3MBbl TPaHCIIOPTa YEPE3 LIUTOIMIIA3MAaTHIECKYI0O MEMOpaHY.
[Tumessle noTpeOHOCTH. TUIBI MUTAHUS.
depMeHThI 1 OOMEH BEIIECTB
Tumbl sHEpreTHYeCKUX MPOLECCOB: OpOXKEHHE, a3POOHOE JIbIXaHHe, aHadPOOHOE JbIXaHHe
CrniuproBoe Opoxenue (Bo30OyauTenn, XuMu3M nporecca) . Ipdext [Tactepa. Pons criup-
TOBOT'O OpPOXEHHUS B IPUPOJIE U JKU3HU YEJIOBEKa.
MonouHokucioe 6poxxeHue (romohepMeHTaTUBHOE, reTepoPpepMeHTaTUBHOE U OMpUI00-
pOKEHHE)- BO30YIUTENN, XUMHU3M TpolieccoB, 3HaueHue. I [ponnonoBokucioe OpoxxeHue
(BO30yaMTENN, XUMU3M IIpOLIecca, 3HAUECHHUE).
Bunel 6poxkeHHid, BEI3bIBAEMbBIX KIOCTPUIUSMU: MACITHOKHUCIIOE OpOoKeHHEe, 0COOEHHOCTH
BO30y/auTENEH, 3HAYCHNE B TIPUPO/IE, CETLCKOM X03HCTBE U MPOMBIIIJIEHHOCTH.
AneToHOOYTHIIOBOE OpokeHHe (BO30YIUTENTN, XMMU3M, 3HAaUEHHUE)
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58.

59.

60.
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66.

MukpobHasi TpaHcopManus LEJUTI0I03bI  (adpOOHBI M aHa’dpoOHBINM mporecc) -
BO30Y/IUTENN, XUMHU3M, 3HAYCHHE.

PaznoxeHrne NeKTHHOBBIX BEIIECTB U €T0 POJIb B IEPBUYHON MepepaboTKe TyOOBOIOKHU-
CTBIX PaCTCHUM.

PasnokeHne reMuiesui0n036l (BO30YIUTENN, XUMU3M, 3HAUCHUE).

Paznoxxenne nmurauHa (Bo30yIUTENH, XUMI3M, 3HAUCHHUE).

Okucnenue xxupa (Bo30yUTeNN, XUMU3M, 3HAUYCHHE).

Oxucnenue yriaeBogopoaoB (BO30yIUTENN, XUMU3M, 3HAUECHUE).

OxucneHue yrieBoJoB 0 JUMOHHON U JPYTrUX OpraHMYecKUX KUCIOT (BO3OYIUTENH, XH-
MH3M, 3HAYEHHUE).

OxucneHe 3TUIOBOTO CIHUPTA 10 YKCYCHOWU KUCIOTHI (BO30YIUTENH, XUMHU3M, 3HAUCHHE).
TexHuKa MONy4YEeHUS U MUKPOCKOIHUPOBAHMUSI MUKPOOPIaHU3MOB CIIUPTOBOTO OpOKEHUS,

OIpeziesIeHUE NPOAYKTOB )KU3HEAEATEIbHOCTU
TexHUKa MOJy4YEHHUsI U MUKPOCKOITUPOBAHUS MHUKPOOPTaHU3MOB MOJIOYHOKHCIIOTO Opo-
JKEHUSI, ONPEIEIICHNE IPOAYKTOB )KU3HEAEIATEIbHOCTU

TexHuKa MoJlydeHUs 1 MUKPOCKOIIMPOBAHUS MUKPOOPTaHU3MOB MAacISIHOKUCIIOIO OposKe-
HUS, OIpeJleNIeHUe MPOAYKTOB KU3HEAEATEIIbHOCTH

TexHuKa MOJy4eHUS U MUKPOCKOIMPOBAHHUS MUKPOOPTaHU3MOB OpPOXKEHUS IEJUTHOJIO3bI
(KJIETYATKH), OIpeJesIeHUe MPOJYKTOB KU3HEAEATEIbHOCTH

MukpoOrosoruueckue OCHOBbI BUHOIENHUS

Munepanuzanus a30TCOASPKALNINX OPTaHUIECKUX COCTUHEHNUH (aMMOHHU(UKAIHS )- BO3-
OyauTenu, XuMu3M, 3HaUYCHHE.

[Tponecc HuTpudukanus (Bo30yIUTETN, XUMHU3M, 3HAYCHUE).

[Tponecc nenuTpudukanys (Bo30yAUTEIN, XUMU3M, 3HAYCHHUE).

HMmmobunuzanus a3ora.

CriocoOHOCTb K YCBOCHHIO MOJIEKYJIIPHOT'O a30Ta — YHUKaIbHAasi 0COOEHHOCTh IPOKAPHOT.
buoxumus azordpukcanuu.

AzoTdukcanys cBOOOTHOKUBYIIUMU OAKTEPHSIMHU.

AcconuaTuBHbIN cUMONO3.

Cumbuotuueckas a30ThuKcaIusl.

TexHuKa MOTy4eHHUs] U MUKPOCKOIMPOBAHUSI MUKPOOPTaHU3MOB Ipoliecca aMMOHU(UKa-
Uy (MUHEpaJln3alun), ONpeesieHne IPOAYKTOB KU3HEAESITEIbHOCTH.

TexHuKa MOJydeHUS M MUKPOCKONHMPOBAHMS MUKPOOPTaHHW3MOB Ipoliecca HUTpUDHKa-
LIMH, ONPEIEIICHNE IPOAYKTOB )KU3HEAEATEIBHOCTH.

TexHuKa MOJy4YeHHUss U MUKPOCKOIIMPOBAHHS CBOOOJHOXKHUBYIIUX a30TPHUKCATOPOB, OIpe-
JIEJIEHNE TIPOAYKTOB )KU3HEAEATEIbHOCTH.

TexHuKa NOJy4eHUsT U MUKPOCKOITUPOBaHUS CUMOMOTHYECKUX a30T(UKCATOPOB, ONpese-
JICHUE MPOJIYKTOB KU3HEACATEIIbHOCTH.

OxucneHne coeIMHEHNH Cephl.

BoccranoBneHne HeOpraHM4eCKUX COETUHEHHH Cepbl.

[IpeBpalieHrie OpraHM4eCKUX M HEOpraHMYeCKHX coequHeHui Gocdopa.

Munepanuzanys OpraHMueCKUX COSIUHEHNH, COIEPIKAIIMX XKEIE30.

OxucneHne BOCCTaHOBIIEHHBIX COEIUHEHUM JKee3a.

BoccTaHoBieHnE OKMCIEHHBIX COEAMHEHNHN Kelle3a.

[TpsMoe 1 KOCBEHHOE yyacTHe MOYBEHHBIX MUKPOOPTraHM3MOB B IPEBPAILLICHUSIX MapraH-
112, AIIOMUHUS, KaJIHsl.
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10.

[TouBeHHbIE MUKPOOPTaHU3MBI: METO/bI ONPEJICTICHUSI UX COCTaBa U AKTUBHOCTH;
[ToHsTHS, IPUHIMIIBI M KOHLIETIIIUY TOYBEHHOW MHUKPOOUOJIOTHUU U SKOJIOTUH;
Ponb mouBeHHBIX MUKPOOPTaHU3MOB B IIOAOPOIUU TTOYBHI;
Bnusinue o0paboTKu MOYBBI U MUHEPAIbHBIX yIOOpEHUN Ha NEATEIbHOCTh MUKPOOPTa-
HU3MOB;
PoJib MUKpPOOPTraHW3MOB IIPH MOJYYEHUN OPTaHUUYECKUX YAOOPEHU;
CuHTeTHYEeCKHE XUMUYECKUE COCTMHEHUS M UX JETOKCUKAIINS MUKPOOPTraHU3MaMu
[TouBeHHBIE MUKPOOPTAHU3MBI: METO/IbI ONPEEICHUSI X COCTaBa U aKTUBHOCTH.

Posib MUKpPOOPraHu3MOB B TOYBOOOPA30BaHUM U TUIOAOPOIUH.
MukpoOHBbI€ 1IEHO3bI Pa3TMUHBIX THUIIOB [TOYB.

[TpyHIMIIBI 1 KOHUENIUU TOYBEHHOW MUKPOOUOJIOTUN U SKOJIOTUH.
PoJib MUKPOOPIraHW3MOB MPH MOJIYYEHUN OPTraHUYEeCKUX yI00peHH
Mukpoopranu3mMbl 30HbI KOPHS M UX BIMSIHUE HA PACTECHUS.

CuMOn03 MUKPOOPraHM3MOB M PACTeHHI (MHKOpPHU3a PacTeHUN).

OnupuUTHBIE MUKPOOPTaHU3MBI TIOBEPXHOCTH JIUCTHEB, CEMsH. Poib 3MU(UTHBIX MHKpO-
OpPraHU3MOB MPU XPAHEHUH YPOKas.

Pa3BuTHE Ha pacTeHUAX TOKCUTEHHBIX TPUOOB.

Muxkpodiiopa m1040B 1 OBOILIEH; XpaHEHHE U TiepepadoTKa IJI0I0B U OBOLICH.

MeTtoauka mpoBeaeHUSI MUKPOOHOJIOTHYECKOTO aHAIN3a 3EPHA.

[IpumeHneHnrne MeTo10B OMOKOHBEPCHUH B CEITLCKOM XO35HCTBE.

CwitocoBaHuE KOPMOB.

CenaxxupoBaHue KOpMOB. J[poxkeBaHHUE KOPMOB.

Mertoaunka npoBeAeHUs MUKPOOMOJIOTUYECKOT0 aHaIn3a CHIIOCa.

buonpenaparsl, MOBBIIAIOIINE MIOAOPOANUE MTOYB U YIYUIIAIONINE POCT U PA3BUTHE pac-
TESHUM.

Hcnonp30BaHne MUKPOOPTAaHU3MOB M X METa0O0JIMTOB JIJIsl 3aIIUTHI PACTCHHH OT BO30Y-
uTene 0OJIe3HEN.

Hcrnonb30BaHMEe MUKPOOPTaHU3MOB U X METAOOJIMTOB JIJIS 3alIUTHI PACTEHUH OT HACEKO-
MBIX BpEIUTEIEH.

5.2. Tembl NHCbMEHHBIX padoT

Hcropus pa3BUTHS MUKPOOHOJIOTHH, POJIb MUKPOOPIaHU3MOB B MPUPOAE U KHU3HH Yello-
Beka. O011re cBeieHHs 110 CUCTEMaTHKE U HOMEHKJIAType MPOKapHOT

['eneTrueckast HHXEHEPHS B MUKPOOHOJIOTHH.

MUKpOOpraHu3Mbl ¥ OKpYXKAroIasi Cpesia, B3aMMOOTHOIICHUS! MUKPOOPTaHU3MOB MEXKITY
CO0OM M IPYTMMH CYIIECTBAMHU (BIHSHHE TEMIEPATyphl, KUCIOTHOCTH, KUCIOPOIa, XUMU-
YeCKHX (SIIOBUTHIX ) BELIECTB, PaIHAaIliH)

[Turanue Oakrepuit

Oxucnenue xxupa (Bo30yIuTeIN, XMMU3M, 3HAaUEHUE).

Oxucnenue yriaeBogopoaoB (Bo30yIUTENN, XUMHU3M, 3HAUEHHUE)

PaznoxeHne MeKTHHOBBIX BEIIECTB M €0 POJIb B IEPBUYHON NepepadoTKe TyOOBOIOKHHU-
CTBIX PaCTEHUH.

AnieToHOOyTHIIOBOE OposkeHHEe (BO3OYAUTENN, XUMU3M, 3HAUCHHE).

Paznoxenne reMuIesuitono3sl (Bo30yIuTeNN, XUMHA3M, 3HaUEHHUE).

OxucneHue yriieBoJIoB /10 JUMOHHON M JAPYrMX OPraHUYEeCKUX KUCIOT (BO3OYIUTENH, XU-
MU3M, 3HAYEHUE).
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TEHUHU

Paznoxenue nuranHa (Bo30yAUTENN, XUMU3M, 3HAYCHHE
[Tporiecc MUMMOOUIH3AIMH A30TA.

AcconuaTiBHbIC a30THUKCATOPHI.

Buoxumus nporecca GHONIOrn4ecKor (pUKCaIK a30Ta

Pa3Butue Ha pacTeHUAX TOKCUTEHHBIX TPUOOB
[TpumeHeHne MeTO10B OMOKOHBEPCHU

[TpUHIMITBI ¥ KOHUEIIUH, IIPUHSATHIC B TOYBEHHON MUKPOOHOIOTHH
Muxkpogopa 10108 1 OBOLICH; XpaHEHHE U IepepadoTKa II0A0B M OBOIICH.

OxucneHe 3TUIOBOTO CIHUPTA 10 YKCYCHOW KUCIOTHI (BO30OYIUTENH, XUMHU3M, 3HAUCHHE).

[IpeBparenrie MUKpOOPraHU3MaMU COEIUHEHHI cepbl, docdopa, xeine3a U Ipyrux die-

[TouBeHHBIE MUKPOOPIaHU3MbBI: METO/IbI OIIPEEIICHUS X COCTaBa U aKTUBHOCTH.
PoJib MUKPOOPIraHW3MOB MPH MOIYYEHUN OPTaHHUUECKUX YAOOPEHU.

BnonpenapaTLI, IMOBBIINAOINHE IJIOAOPOAXE IMOYB U YIYyYIIAOIIUE POCT U Pa3BUTUC pac-

6. YYHEBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYHEHHUE JIUC-

HOUIIJIMHBI (MO YJISA)
6.1. Pexomenayemasi qureparypa
ABTOpBI, COCTaBUTENHU 3arnaBue HSHaTF?;CTBO’ KonuuectBo
6.1.1. OcHoBHAs JIUTEpPaTypa
Emnes B. T., Mumry- ) M.: Ipoda,
crnn E. H. MuxkpoOuomnorus: yue0./1j1s By30B 2008 18
I'yceB M. B., Munee- . M.: Akane-
saJL A MuxkpoOuomnorus: yued./171s By30B Mg, 2003 23
Tennep E.3., [lnns- i
Hukosa B.K., Ilepe- [TpakTHKyM 110 MUKPOOHOJIOTHH M: 2%%(:1(1)3: 25
Bepsesa [.1.
6.1.2. JlonosiHuTE/ILHAS JIMTEPATYPA
WznarensctBo, | Komuue-
ABTODBI, COCTaBUTENN 3arnaBue
rojt CTBO
Emnes B. T., Mumy- | MukpoOuosnorus: yue6. st By30B M.: IOpaiir, 10
crul E. H. 2014
Muxkpobuosioruss  [DIEKTPOHHBIM — pe-
cype] : yqe'('i. nocov6ne - 3J‘I€KTPOH. JAH. |\ SEC Jas
— MuHnck : "Bpinitias mkona", 2012, - | |, N
benmsicoBa H.A Brpiumniimras
443 C. - Pexum JOCTyMa: coga”. 2012
https://e.lanbook.com/book/65462. — ’
3ari. ¢ 3kpaHa.
MuxkpoOuonorus: YueOHoe nmocodue s
BY30B [DNeKTpOHHBIN pecypce]| : yueo.
CaHkr-
Kpacauxosa J.B nocobue. — OnekTtpoH. ngaH. CaHKT- eTen6vor: OBC Jlanp
P o [TerepOypr: 2015. - 296 2015p ypr:
c.https://e.lanbook.com/book/90696.  — '
3ari. ¢ 3KkpaHa.



https://e.lanbook.com/book/65462
https://e.lanbook.com/book/90696

DyKapHOTHBIE MUKPOOPTAHU3MBI: TPUOBI
: yueOHble MaTepuansl 1o Kypcy «Muk- Illys: BIEOY

poGuonorns» [dnextpormsii pecype]. — LLIyst | 5rin OBbC Py-
IOmun A.H : ®I'BOY BIIO "LI'TIY", 2008 .- 56 c. | v " KOHT
mrIry",
Pexum JocTyna: 2008
https://rucont.ru/efd/191150. — 3arm. c¢
JKpaHa.

OCHOBBI DKOJIOTHM MHUKPOOPTaHU3MOB
[DnexTpoHHBIH pecypc] : yued. mocobue . | CaHKT-

Kopocrenéra JI.A., — Cankr-IlerepOypr : Jlanp, 2013. - 240 | [TerepOypr: OBC Jlanb

Koimaes A.T .. c

. Pexum nocryma: | Jlaae, 2013. —
https://e.lanbook.com/book/4872?categor | 240 c.
y_pk=43756#authors. — 3ari. ¢ skpaHa.

6.1.3. MeToguueckue pa3padoTKu

ABTOpBI, COCTaBUTENHU 3arnaBue HgﬂaTr?;CTBO’ KosmmuectBo
3amaHus B TeCTOBOM (hopme 110 Wsn-Bo Bpstckwit
quciuiuinae «MukpoOuonorusiy | TAY,2021. 41 c. 9bC

Munexuna H.B. . ) » https://www.bgsha. | bpsaucknii
bpsanck: U3a-Bo bpsuckuii 'AY, com/ru/book/89785 TAY
2021. - 41 c. 3l

Munexuna H.B. MukpoOuosnorus: YueOHo - meroande- | bpsuck: U3partens- 9BC
CKHe yKa3aHUs I 1TabopaTopHO- cTBO bpsHCKuii Bbpsinckuii
MpaKTUUECKUX 3aHATul (c anementamu | 'AY, 2017. - 69 c. Ay
JMIAKTHYIECKOr0 MaTepuaa) http://www.bgsha.c

om/ru/book/433123
/

6.2. IlepeyeHb cOBpeMeHHBIX MPogeccHOHATBHBIX 0a3 TaHHBIX HHGOPMAIMOHHBIX CIpa-

N

BOYHBIX CUCTEM

KomnsrotepHas nnpopmannonHo-npasosasi cucrema «Koncynprantllmocy
[TpodeccronanbHas cnpaBouHas cuctema «Texakenepr»

OdunmanbHbi  MHTEpHET-MOpTall  0a3bl  JAaHHBIX  MpaBOBOM  MHQOpMaIUM
http://pravo.gov.ru/

[Topran ®enepanbHbIX rOCyAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB BBICHIET0 00pa-
3oBaHus http://fgosvo.ru/

[Mopran  "NHopManimoHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTMH B  0oOpa3oBaHuU"
http://www.ict.edu.ru/

Web of Science Core Collection nonutemarudeckas pedeparuBHo-Ondbauorpapuieckas
U HayKkoMeTpudeckas (bubnuomerpuueckas) 6a3a naHHbIxX http://www.webofscience.com
ITomHoTekcTOBBIN apxuB «HannonansHbI DnexkTpoHHO-MHPOpManmonnsii Koncopim-
ym» (HOUKOH) https://neicon.ru/

ba3el qanHbIX u3garenscra Springer https://link.springer.com/

3JICKTpOHHO-61/I6J'II/IOT CUyHas CUCTCMa n3aaTrciibCTBa «JIaaby.-Pexum AOCTYIIa
http://www.lanbook.com/



https://rucont.ru/efd/191150
https://e.lanbook.com/book/4872?category_pk=43756#authors
https://e.lanbook.com/book/4872?category_pk=43756#authors
http://www.bgsha.com/ru/book/897853/
http://www.bgsha.com/ru/book/897853/
http://www.bgsha.com/ru/book/897853/
http://www.bgsha.com/ru/book/433123/
http://www.bgsha.com/ru/book/433123/
http://www.bgsha.com/ru/book/433123/
https://link.springer.com/
http://www.lanbook.com/

10. DnexTponHO-OMbMMOTEUHas cuctema «HarmonanbHeli udpoBoit pecypc Pykonr».- Pe-

*uM goctyna: http://rucont.ru

11. Hay4nas snektponHas Oubiunoreka. - Pexxum nocryna: http://eLIBRARY.RU
12. becrnatHas snekTpoHHas HTepHET-OMOIMOTEeKa 10 BCEM 00J1acTsIM 3HaHUH. - Pexxum

nocryna: http://www.zipsites.ru/

13. Untepuer-6ubanoreka IQlib. - Pexxum pocryma: http://www.iglib.ru

14. Poccuiickuii  QenepanbHblii  oOpa3oBaTeNbHBIA  mopTan. - Pexum  jpocryma:
http://www.edu.ru/
15. HannonanbHas SHUUKJIONEANYECKAS ciryxoa. - Pexum JIOCTyma:

http://www.bse.chemport.ru/

16. CrioBapu u sunmkioneaun ON-Line. - Pexxum nocrtyna: http://dic.academic.ru/
17. Tematuyeckwii cioBaps I'moccapuii.py. - Pexxum nocryma: http://glossary.ru/
18. Caiit LlenTpanbHOI HAyYHOU CENbCKOXO03SHUCTBEHHOW OMOIMOTEKH. — [ DJIEKTPOH. pe-

cypc]. — http://www.cnshb.ru

19. buonorus u meaunuuahttp://medbiol.ru
20. bubaroreka mo ecrectBeHHbIM Haykam PAH — http://www.benran.ru;

6.3. IlepeuyeHb MPOrpaMMHOro0 obecredeHust
Onepanunonnas cucrema Microsoft Windows XP Professional Russian
Onepanunonnas cucrema Microsoft Windows 7 Professional Russian
Onepannonnas cucrema Microsoft Windows 10 Professional Russian
Oducnoe nporpammuoe obecnieucnne Microsoft Office 2010 Standart
Oducnoe nporpammuoe obecrieucane Microsoft Office 2013 Standart
Oducnoe nporpammuoe obecrieucnne Microsoft Office 2016 Standart
Oducnoe nporpammuoe obecneuenue OpenOffice
Oducnoe nporpammuoe obecrieuenue LibreOffice
[Tporpamma as pacnio3naBanus Tekcta ABBY'Y Fine Reader 11
[Mporpamma amst mpocmotpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIVIMHbBI

(MOJY.JIST)

VY4eOHble ayAUTOPUH [T IPOBEACHUS
3aHATHH JEKIUOHHOTO THMa: 416
VYyeOHble ayAUTOPUH [T IPOBEACHUS
nabopaTopHbIX 3aHsATHIA: 421

VY4eOHble ayAUTOPUH [T IPOBEACHUS
NPaKTUYECKHUX 3aHATHI: 421

VY4eOHble ayAUTOPUH [T IPOBEACHUS
TPYIIOBBIX W UHAWBUAYAIBHBIX KOH-
cynpTarmii: 421

YyeOHble ayAUTOPUH [T TPOBEACHUS
TEKYIIETO KOHTPOJIS U TIPOMEKYTOUHOMN
attecranuu: 421

Aynuropus Ui CaMOCTOSITEIbHOMN pa-
60th1: 311

[Tomemenue st XpaHeHUs U Npodu-
JAKTHUYECKOTO 00CTYyXMBaHUs Yy4eOHO-
ro obopynoBanus: 421

CriennanpHble nomenieHus (yuyeOHble ayTUTOPUU U T10-
MEIIEHNs JJI1 CAaMOCTOATEIbHOW MOJArOTOBKM U XpaHe-
HUSL 000pYy/IOBaHUs) YKOMIIJIEKTOBAHBI CIIELUAIN3UPO-
BaHHOU MeOeNnbl0 U TEXHUYECKUMH CpeACcTBaMU 00yde-
HUS (CKaHep, MPUHTEP, TEIEBU30p, MIPE3EHTALUH. y4eO-
Hble ¢uiabMbl, [Ipeanararorcss HaOOpHI AEMOHCTPALMOH-
HOro 000py/lOBaHMA M Y4eOHO-HAITIAIAHBIX IOCOOMH,
oOecreynBaroIie TEMATUYECKUE WIUTIOCTPALlUU, COOT-
BETCTBYIOIIME TUCIUIUIMHE W pabodeil ydeOHOU mpo-
rpaMMe JUCHUIUIMHBL. OCHalIeHbl BUJEOTEXHUKOM (I1e-
PEHOCHOM MYJIbTUMEIUNHBIA TPOEKTOP, TEIEBU30P)
AynuTopus Ul CaMOCTOSTENIbHOW paboThl OCHAIIEeHA
KOMITBIOTEPHOM TEXHUKOM € MOJAKIIOYEHHEM K CETH
«HTepHeT» M obecnedyeHa JIOCTYIIOM B 3JEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBaTeNbHYIO cpeay bpsHCckoro
I'AY.
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http://www.bse.chemport.ru/
http://dic.academic.ru/
http://glossary.ru/
http://www.cnshb.ru/
http://medbiol.ru/
http://www.benran.ru/

8. OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITPOLECCA JJIS JINL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbSA U UHBAJINIOB

® IS CIICIIBIX U CIA0OBUIAIINX:

- JIeKUUHU O(POPMIISIIOTCS B BUZE JIEKTPOHHOTO JTOKYMEHTA, IOCTYITHOTO C IOMOIBIO KOMIIb-
I0TEpa CO CIIEHUAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- NHUCbMEHHbIE 3aJaHMs BBIIOJHIAIOTCS HAa KOMIIBIOTEPE CO CHEHHMAIM3UPOBAHHBIM IPO-
IpaMMHBIM 00€CIIeYeHUEM, WIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHAMBUAYAIbHOE paBHOMEpHOE ocBelieHue He Mmenee 300 Jrokc;

- JUIS BBIOJHEHUS 3aJaHHs NPH HEOOXOJUMOCTH TPEIOCTABISCTCS YBEIMYMBAIOIICE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEINYMBAIOIIUX YCTPOICTB;

- MUCHbMEHHBIE 33aJ]aHUs O(POPMIISIOTCS YBETUYECHHBIM HIPUPTOM;

- 9K3aMEH M 3au4€T MPOBOAATCS B YCTHON (hOpMe UM BBIIOIHSIOTCA B TUCbMEHHON (hopMe Ha
KOMITBIOTEPE.

® Ui IIIyXMX M cIa00CTBIIIAIIHX:

- JIGKLUU O(QOPMIIAIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTa, JTMOO IMPeroCTaBIseTCsl 3BYKO-
YCUJIMBAIOILAS allapaTypa HHIUBUIYaTLHOTO TI0OJIb30BAHUS;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha KOMIIbIOTEPE B MUCbMEHHOM (opMe;

- K3aMeH U 3a4€T MPOBOATCSA B MUCHbMEHHOM (hopMe Ha KOMITBIOTEPE; BO3MOXHO MPOBEIe-
HUe B (hopMe TeCTUPOBAHUS.

e IS JIWL C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

- IEKIUH 0(POPMIISIOTCSI B BUZE IEKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C TIOMOIIBI0 KOMIIb-
I0Tepa CO CIEeLUAIN3UPOBAHHBIM POTPAMMHBIM 00ECIIEUEHUEM;

- THCHMEHHBIC 33aJaHMs BBINOJHIIOTCS HAa KOMIIBIOTEPE CO CHEIHAIM3UPOBAHHBIM TPO-
IpPaMMHBIM 00€ecIlieueHUEM;

- 9K3aMeH M 3a4€T MPOBOASATCS B YyCTHOW (hOpME MIIH BBITIOIHSIOTCS B TUCBMEHHOW (hopMme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOMMMOCTH TIpEyCMaTPUBACTCS YBEITMUYCHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

IIponenypa  mpoBeaeHUsT  HPOMEXYTOUHOM  arrectanuu Uil OOy4aroLIUXCs
YCTaHABIMBACTCS C Y4YETOM WX HMHIUBUAYAIBHBIX TICHXO(QHU3MYECKUX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Tpu mpoBeneHNH TPOIEAYPHl OICHUBAHUS PE3YIBTaTOB OOYUYECHHUsS TPELyCMaTpPUBACTCS
UCTIOJIb30BaHNE TEXHUYECKUX CpEACTB, HEOOXOJUMBIX B CBA3M C WHAUBUAYaJIbHBIMU
OCOOCHHOCTSAMHU OO0Y4YaroIIMUXCsl. DTU CPEeACTBa MOTYT OBITh IPEJOCTABIEHbI YHHUBEPCUTETOM,
WJIA MOTYT MCIIOJIb30BAThCsI COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBeneHre mTpOUEAYPHl OLEHUBAHHUSA  PE3YIbTaToOB  OOyYeHHUsS  JIOMyCKAaeTcs C
UCTIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOTOTHH.

ObecnieunBaeTcss 10CTyl K MH(OPMALMOHHBIM M OMOIMOrpaduueckuM pecypcam B CETH
WuTepHeT ans kaxaoro odyvaromerocs B hopMax, aJaiTHPOBAHHBIX K OIPaHMUYCHUSM UX 3/10-
POBBSI U BOCTIPHSITHS MHPOPMAITUH:

. JUISL CJIETIBIX U CITa0O0BUIAIIUX:

- B IEYaTHON (pOpMe yBETUUEHHBIM IIPUPTOM;
- B (hOpMe IEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina.

o JUTS TIYXHX M CITa00CITBIIIAIINX

- B Ie4aTHoOM (opme;

- B (hOopMe 3IEKTPOHHOTO JOKYMEHTA.

o JUTsT 00yYarOIIUXCS ¢ HAPYIICHUSIMU OMOPHO-IBUTATEIBHOTO arapara:
- B Ie4aTHo# dopme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.



Y4eOHbIe ayAUTOpUH I BCEX BUJIOB KOHTAKTHOW M CAMOCTOSITENILHOW pabOThI, HAyIHAS
OMOJIMOTEKa U WHBIE TIOMEIICHUsS JI1 OOYYEHHUSI OCHAIICHBI CIEIUaIbHBIM O00OpYyJIOBaHUEM U
y4eOHBIMUA MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMU OOyUCHUS:

e IS CHEMBIX U CIa0OBUISIINX:
- 3JIEKTPOHHO-OINITUYECKOE YCTPOMCTBO MocTyna K nHbopMmaruu s ui ¢ OB3 npeana3zHadeHo
JUTISL 9TeHHS ¥ IIPOCMOTPA N300paKeHUH JIFOABMH C OCIa0JICHHBIM 3pEHUEM.
- CIICMATTM3UPOBAHHBIN POTPAMMHO-TEXHHUECKUN KOMITICKC /U CIIA0OBHIAIINX. (2yIUTOPHS
1-203)

® JUIA INIYXMX M CJIA0OCIIBIIIANINX

- ABTOMATU3UPOBAHHBIM PA0OUYMM MECTOM ISl JTIOJEH ¢ HapyIIeHUEM cliyxa U cIabocCIbl-
MIAIIHX;

- aKYCTHYECKHH YCUIIUTENb U KOJIOHKH;

- UHIUBUIYaJIbHbIC CHCTEMbl YCHIICHHS 3BYKa
«ELEGANT-R» npuemnuk 1-cropoHHeit cBsizu B nuana3zone 863-865 MI'n
«ELEGANT-T» nepenaruuk
«Easy speaky» - MHAYKIIMOHHAS METJIS B TUIACTUKOBOW OIJIETKE ISl OECTIPOBOTHOTO TIO-
KIIFOUEHUS YCTPONCTBA K CIIyXOBOMY ammapary cladocibIIIamniero
Muxkpodon nernnunbii (863-865 MI'mr), Hengda
Mukpodon ¢ orosioBbeM (863-865 MI'1r)
- TPYIIIOBBIE CUCTEMBI YCUJICHHSI 3ByKa
-ITopratuBHas ycTaHOBKa OECIpOBOIHOI mepeaayu HHGOPMAIHH .
e U1 OOYYAIOIIMXCS C HAPYIICHUSIMHU OIIOPHO-IBUTATEIILHOTO armapara:
- IePEIBIKHBIMHE, PETYJINPYEMbIMH dproHOMHuYecKkuMu napramu CHU-1,
- KOMIIBIOTEPHON TEXHUKOM CO CIEIUAaIbHBIM MPOrPaMMHBIM 00CCIICUCHUEM.



Mpuiaoxenne 1

®OH/ OLIEHOYHbIX CPEACTB

1. TIACIIOPT ®OHJA OIIEHOYHBIX CPEACTB

Hanpasnenue noarorosku: 35.03.04 Arponomust
[Mpoduns: ArpoMeHemKMEHT
JucrunauHa: MukpoOuosorus

CDopMa HpOMeXQYTOqHOfI aTrecrauu. 3K3aMCEH

2. MIEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUHI U DTAIIBI X
O®OPMUPOBAHUA

2.1. Komnerenuuu, 3akperviénnnlie 3a nucuumimaoin OINOII BO
N3ydenne nuctumuinibl « MUKpOOHOJIOTUs» HANIPABIEHO HA (POPMUPOBAHUH CIIEYIOIINX
KOMITETECHIIUN:
OIIK —1 Cnocoben pemiaTh TUNOBBIE 3aa4i NPodeccHOHATbHOM 1esiTeIbHOCTH Ha
OCHOBE 3HAHHMIl OCHOBHBIX 3aKOHOB MAaTeMATHYECKHX H €CTEeCTBEHHBIX HAyK ¢
NnpuMeHeHueM HHPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH
OIIK-1.1. UA-1 JleMOHCTpUpYET 3HaHWE OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX, €CTECTBE-
HOHAy4YHBIX M 001Ienpo(ecCHOHANBHBIX AUCUUIUINH, HEOOXOAUMBIX Il PELICHUs THUIOBBIX 3a-
Ja4y B 006J1aCTH arpOHOMUU
OIIK-1.2. -2 Vcnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHUX M €CTECTBEH-
HBIX HayK JUIs PEIICHUs CTaHAAapTHBIX 33/1a4 B arpPOHOMUU
OIIK-1.3. U ]-3 IIpumenser nHpopMalMOHHO-KOMMYHHUKALIMOHHbIE TEXHOJIOTMU B pelle-

HHWH TUIIOBBIX 3a144 B obiactu arpOHOMMHHU.

2.2. llpouecc popMmupoBaHus KOMIETEHIUH MO AUCUUILINHE K MUKPOOHOIOTHSD)

Kon 3.1 V.1 H.1
HaumeHnoBaHue pa3jeioB u TeM /BU/ 3aHATHS/
BAHSITHS
Pazgea 1. O6mass MmukpoOnosiorus + + +
Paznes 2. CesibCKOX031CTBEHHAst MUKPOOH0JIOTHA + + +

Cokpaienue: 3. - 3HaHue; Y. - ymenue; H. - HaBbIku



2.3. CTpykTypa KoMneTeHIH# Mo JucuuninHe « VMIukpoounoaorusy

OIIK-1 CrmocobOeH pemarh THIIOBBIE 3agaud NPOQECCHOHATIBHON AEATEIFHOCTH Ha OCHOBE
3HAHWI OCHOBHBIX 3aKOHOB MaTE€MAaTHYECKUX M €CTECTBEHHBIX HAayK C NMPUMEHEHHEM WH(POPMAaIHOHHO-
KOMMYHHMKALIMOHHBIX TEXHOJIOTUH

3HaTh (3) Ywmets (VY.) Bmagets (H.)
Dop-
MBI
Dopmbl Dopmbl ’
’ ’ MeTo-
METOABI, Omnucanue METOBI,
Onucanue Onucanue JIBI,
TEXHO- TEXHOJIO-
TeX-
JoTHn THH
HOJIO-
THH
OCHOBBI O0OLIICH U CENbCKO- peIaTh THIIOBBIE
XO035IMCTBEHHON MUKPO- 3a7aum mpodeccuo-
ounosornu, Mopdooruye- HAJIbHOM IesTe/IbHO-
CKHE, aHATOMHYECKHE U cTH, 110 MOphoTorH-
b
reHEeTHYECKHEe 0COOEHHO- 4ECKHM MPH3HAKAM 3HAaHWSIMA ~ OC-
CTH Pa3IUYHBIX TPYIII OTIPENeNTh CHCTE- HOBHBIX 3aKOHOB
MHUKPOOPTaHU3MOB; MeTa- MATHUCCKOE IIOT0- MaTEMaTHUECKUX
00JIM3M U BIUSIHUE OKPY- JKEHHe MHKPOOPIa- U eCTECTBEHHBIX
XKarolel cpeapl Ha opra- HIBMOB B CHCTEME HayK, oOumenpu-
HU3MBI; TIPOLIECCHI B KOTO- OpTaHHYECKOr0 MH- HATBIMH  METOIH-
bIX OHH yYacTBYIOT; BJIH- KaMH TPOBEJCHHS
p y YIOT; pa, TIPOBOJIMTH Ka- 6p Ta6o-
SIHUE arpoIpueMoB Ha Jie- YECTBEHHbIE PEAKIIIH MHUKPOOHOJIOT -
SITETFHOCTH TIOYBEHHBIX Ha TIPOJTYKTHI MeTa- YecKuX aHanu3oB | PaTOP-
MHKPOOPTaHU3MOB; HC- Gommama MHKPOOp- | JTaGopa o0pasios  mouys, | TOp-
T0JIb30BAHME MUKPOOPTa- | Jlekiuu TaHH3MOB; YTIPaB- pacTeHi U Celb- | Hple
) TOpHBIE o
CKOXO3SIICTBEH-
HU3MOB JUTA HléongBOHCTBa pasge- | AT MUKpOOHMOIIO- (PaKTH- | 1of  HDOTVELIL: (mpak-
TIPOAYKTOB 1 H‘jHPeHaPa' 110B Ne TUYECKOUN aKTUBHO- POAYKIMH, | 1.
TOB CEJIbCKOXO3SICTBEHHO- 19 CTBIO MHKDPOODTa- YECKHe) METOAaMH  KOH- cxute)
ro Ha3HAYEeHHUs; MUKPO- ' HI3MOB B Houpe 1 | Pa0OTHI TPOJIA JIESITEIBHO- 5
OUOJIOTHIO KOPMOB, 3IIH- ¢/X npoyKim pu | paszienog | CTH MHKpOOpra- paoo-
buriyto Muxpodopy, XpaHeHuu u miepepa- | Ne 1,2 HH3MOB B C.-X. | TH
CHOCOOBI M PEXHUMBI Xpa- GOTKe, MPOBOIUTH NPOAYKIMK; Me- | pasze-
b
HEHUS U TiepepaboTKu L — TOJaMH,  CIIOCO- | jioB No
TUTOJIOB U OBOIIEH st pe- yHET MHKPOOPTa- 0aMu U pexumMa- 12
HICHUS TUTIOBBIX 3aJla4 HU3MOB B PA3IHTHBIX MU TepepaboTKu
npodeccuoHaNbHON Aes- cyGeTpaTax; Hemoib- U XpaHEHHs Mpo-
b
TEJNBHOCTH Ha OCHOBE 3Ha- 30BATH MHKPOOPIa- IYKIIMW pacTeHU-
HUI1 OCHOBHEIX 3aKOHOB HH3MBI M MEKPOGHO- €BOJICTBA
MaTeMaTHYECKUX U eCTe- TOIHYECKHE TeXHO-
CTBEHHBIX HayK C IPUMe- JOLHH B CeIIbCKOXO-
HeHHEM HH(OPMAIMOHHO- 3SHCTBEHHOM IPOH3-
KOMMYHHKAIIMOHHBIX T€X- BOLCTBE
HOJIOTUI




3. IOKA3ATEJIA, KPUTEPUH OIIEHKW KOMITETEHIIUI

U TUITIOBBIE KOHTPOJIBHBIE 3ATAHUSA

3.1. Ouyenounvie cpeocmea 011 NPOBEOCHUA NPOMEHCYMOYHOU AMMECMAYUU OUCYUUNTUHBL

Kapra onieHOYHBIX CpeACTB MPOMEKYTOUHOM aTTeCTAIMY JUCIUIIIHHBI,

NMPOBOAMMOM B (pOpMe IK3aMeHa

Ne
rn/

Paznen
U CIIAILINHBI

KOHTpOJ’II/IpyCMI)Ie JUITAKTHUYCCKHUEC CIUHUIIBI (TGMLI, BOHpOCLI)

KonTpon

MpyeMBbIe
KOMIIETEHII

14848

O1eHO9H
oc
CpEeICTBO
(Ne
BOITIPOCA)

OObmas
MHUKPOOHOJIOT
ust

Tema 1. «CI/ICTCMaTI/IKa, MODd)OJ'IOI‘I/IH CTPOCHHUEC u

pa3MHoxeHue Oaktepuity. OOBEKTH MUKPOOHOIOTHH, MECTO
MHKPOOHOJIOTHH B  CHCTEME  OHMOJIOTHYECKHX  HayK.
MuUKpoopraHu3Mbl, HE UMECIONIUE KJICTOYHOTO CTPOCHHS.
Mopdonoruyeckue THUIIBI OakTepuil. Crpoenue
OakTepuabHON KiIeTKH. CIOpHI U criopooOpa3oBanue. PocT u
pasMHOkeHue Oaktepuil. Mctopus pa3BuTHs MUKPOOHOIOTHH,
pOJIb MUKPOOPTAaHM3MOB B TPHUPOAE U JKU3HU YEIOBEKA.
OOmue cBeleHWSs TIO CHCTEMAaTHKE W HOMEHKIIATYype
mpokapuot. [IpuHIIMTIBI HyMepU4eCcKoi U (HUIIOTeHEeTHIECKOH|
CUCTEMAaTUKHU

Tema 2. I'enernka MHUKPOOPraHU3MOB. MexaHu3Mbl
MomuuKanmud W MyTanmuud |y OakTepuii, MeXaHU3MB]
TpaHc(hOpMaluy, TPAHCAYKIMN U KOHbIoTaluu. [ eHeTrnueckast
HMHXCHEPHUS] B MUKPOOUOJIOTHH.

Tema 3 MukpoopraHusMbl W OKpyKarouiasi  cpena|

B3aUMOOTHOIIICHHUSI MHUKPOOPTaHU3MOB MEXIy CO00H H ¢
IPYrUMH  cyliectBamMu.  JleficTBHEe ~ aOHOTHYECKHX  H
onotndeckux  (HaKTOpoB OKpYy>Karomieit cpensl Ha|
MHKPOOPTaHU3MBI (BIUSHUAE TEMIIEPATyphbl, KHCIOTHOCTH,
KHUCJIOPOJa, XUMHUYECKUX (SIOBUTHIX) BEIIECTB, paIHaIliH,
ouornyeckue GakTopsbl).

Tema 4. Merabonusm MHUKDOOPTraHHU3MOB. I[Iuranue
OakTepuii. MexaHU3MBI TpaHCIIOpTa gepes
HUTOIIa3MaTHUECKyI0 MeMOpaHny. [luiieBbie NOTpeOHOCTH.
Tuner nuranus. @epmentsl u oOMeH BemiecTB. [lomydeHue
SHEPTHH  MHUKPOOPTaHM3MaMH. THIBI  DHEPreTHYCCKHUX
mporeccoB: OpoxeHue, ad’poOHOe JbIXaHWe; aHadpPOOHOe
JIBIXaHHE.

Tema 5 «lIpeBpalieHre MUKPOOPraHWU3MaMU COEIWMHEHUMN VYI-

nepona. CrnmpToBoe OpokeHHE (BO30YIUTENH, XUMH3M IPO-
ecca). Posib ciupToBOro OpoKeHHS B IPUPOJIC U KU3HH YEII0-
Beka. J¢dext Ilacrepa. MoouHokucnoe OpoxkeHHE (FOMO-
(depmeHTaTHBHOE, TeTepodepMeHTaTuBHOE U OuumoOpoxe-
HUE); MTPOIMMOHOBOKHUCIIOE OpOKEHHE ; BUABI OpOKEHUH, BBI-
3bIBaEMble KIOCTPUAMSIMH: MACISTHOKHCIIOE OpO’KeHHE, aleTo-
HOOYyTHIIOBOE OposkeHne. MUKpoOHas TpaHCOpMaLHsl HEIUTIO-
TI03bI; pa3ioKEeHUE MEKTHHOBBIX BEIIECTB M €ro poiib B IEp-
BUYHON mNepepaboTKe JIyOOBOJOKHHUCTBIX PAacTEHUi; pasioxe-
HIE TeMHLEIUTIONO03b], JIMTHUHA. OKUCIIEHHE: XKHUpPa, YIIeBOI0-
POJIOB,  YIJIEBOJOB JIO JIMMOHHOW U JIPYTHX OPTaHUYECKUX
KHCJIOT, 3THJIOBOTO CIHMPTa A0 YKCYCHOH KHCIOTHI (BO30YIH-
TENM, XOJ Ipolecca, 3HayeHne). MUKpOoOHOIOrHYECKHUE OCHO-

OIIK-1




BEI BUHOZCITUS
Tema 6 «lIpeBpaieHre MHUKPOOPTaHW3MAMH COCTUHEHHMH
a30Ta». MuHepanu3alusi a30TCOACPKAIUX OPraHUYCCKUX
coequHeHMI (aMMOHU(UKAIKsI) — BO30OYAMTEIM MpoIecca,
XUMU3M, 3HAUYCHHE;, HUTPpUDHUKAIUSA U AeHUTpUPUKAIIsI (B3
OyIUTENH, XUMH3M IIPOIIECCOB, 3HaUeHUe). MMMoOmIn3arms
azota. A3oT¢uKcanusi CBOOOAHOXKUBYLIMMHU OaKTEPHAMHU,
AcconuatuBHbI cuMOM03. CuMOMOTHYECKas a30TQUKCAIIHS,
buoxumus azordukcaum.

Tema 7 IlpeBpailieHHe MHUKPOOPTraHU3MAaMU COCIMHCHUN
cepsl, hocdopa, xKelle3a u IPYrux JIEMEHTOB.

Tema 8. [louBeHHBIE MUKPOOPTAaHU3MBL: METOJIBI OTpEAeIICHHS]
MX COCTaBa M aKTHBHOCTH, IMOHSTHS, IPUHIIAITEI ¥ KOHIICIIIUH]
[MOYBCHHOW MHKPOOHMOJIOTMHA M SKOJIOTHH; POJIb MOYBEHHBIX]
MUKPOOPTaHU3MOB B TUIOJIOPOMH TOYBKI; BIUSHUE 00pabOTKY]
MOYBbl 1 MHUHEPANBHBIX yIOOpPEHHH Ha JesTeNTbHOCTh MHKpPO-
OpTraHU3MOB; POJIb MUKPOOPTaHU3MOB IPU MOTYUYEHUU OPTaHU-
YECKUX yNOOPEHUMH; CUHTETUYCCKHE XMMHUYCCKUE COCIUHEHUS
1 X JETOKCUKAIUS MUKPOOPTaHU3MaMU
Tema 9. DundbuUTHBIE MUKPOOPTaHU3MBI TOBEPXHOCTH JIUCTHEB,
CEMSH M 30HBI KOPHS pacTeHud. MUKPOOPTaHU3MBI 30HBI KOP- 67-90
HS ¥ UX BIHAHUE Ha pacTeHus. CHMOMO3 MHKPOOPTaHU3MOB C
pacTeHMaME (MHKoOpu3a pacTenuit). DmudutHas mukpodmopaOITK-1
TIUCTHEB M CEMSH: POJIb SMUQHUTHBIX MHUKPOOPTaHU3MOB MPH
XPpaHCHHUU YpOiKas. Pa3sutne Ha paCcTCHUAX TOKCUTCHHBIX I'PU-
00B. MuKkpodopa IIIO0B U OBOIIEH; XpaHEHHE U TepepadoT-|
Ka IUIOJI0B U OBOLLEH.
Tema 10. Mukpobuosiorus kopMoB. CHIIOCOBaHUE M CCHAXKH-
poBanue. /IpoxokeBanue kopMmoB. [IpumeHeHue MeTomOB OHO-
KOHBEPCHU B CEITCKOM XO3SICTBE.

Tema 11. MukpobuonorniecKkie Mporu3BOICTBA IPOIYKTOB U

CeabCcKoX 035
CTBEHHAs
MUKPOOHOJIO
Tus

Ouonpenaparos CEIBCKOXO3SIMCTBEHHOTO Ha3HAYCHUSI.
buonperniaparel, MOBBINAKINIAE IUIOAOPOAHNE TOYB U
YITyYIIAIoNIe poct pacTeHHI. Hcnonw3oBanne

MHUKPOOPraHU3MOB U UX MeTa6OJII/ITOB JUIA 3alIUThI paCTeHI/Iﬁ
oT Bo30yuTesel 0oJie3Hel U HACEKOMBIX BpEIUTEINeH

Ilepeyens BOPOCOB K 3K3aMeHY IO AucHUIInHe « MuKpoOHoIorus»

OcobenHoctr pabOThI CO CBETOBBIM MHUKPOCKOIIOM

OcCHOBHBIE MOJOXKEHUS TEXHUKU KYJIbTHUBUPOBAHUSI MUKPOOPTaHU3MOB

TexHuKa MPUTrOTOBIEHUS MPENapaToB MUKPOOPTaHU3MOB

MeTtoauka OKpacku BKIOYEHHH B KJIIETKaX MUKPOOPTaHU3MOB

MeToanka OKpacky CHop y MaJTOYKOBUIHBIX OaKTepHid

Metoauka okpacku kieTok o I'pamy

MetoauKa BbIJIEIEHUS! YUCTON KYJIbTYpbl OaKTepuit

Hctopus pa3BUTHS MHUKPOOHMOJIOTHUH, POJIb MUKPOOPTaHU3MOB B TNPUPOJAE U >KU3HU

Nk owDdE

yenoBeka. OObEeKThl MUKPOOHOJIOTHH.

9. O0mme cBeleHUsT 1O CHCTEMAaTHKE W HOMEHKJAType NpoKapuoT. [IpuHIMTIBI
HyMEpUYECKON U (PUIOTreHEeTUYECKON CHCTEMaTHKY.

10. MukpoopraHu3Mbl HE UMEFOIINE KIETOYHOTO CTPOCHHUSI.

11. Mopdornoruueckue TUIBI OAKTEPUH.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.

31.

32.

33.

34.
35.

36.

37.
38.
39.
40.
41.
42.

43.

44,

45.

Ctpoenune OakTEepHAIBHON KIICTKH.

Criopsl U criopooOpazoBaHUe.

Poct u pazmMHOXeHHE OaKTEPHIA.

Mexanu3Mbl MOTUGPHUKAIMYA U MyTalluu y OakTepuii

Mexaau3Mbl TpaHcHOpMAIHH, TPAHCTYKITUN H KOHBIOTAITHH.

['eHeTnyeckas HHKEHEPHsI B MUKPOOHOJIOTHH.

Bnusinue BoiHOTO pekrMa cpelibl Ha pa3BUTHE MUKPOOPTaHU3MOB.

Bnusinue temnepatypbl Ha pa3BUTHE MUKPOOPTaHU3MOB.

BnusiHue KuCIOTHOCTH Cpe/ibl Ha pa3BUTHE MUKPOOPTaHU3MOB.

Bnusiaue kucinopoaa Ha pa3BUTHE MUKPOOPTaHU3MOB.

BrusiHue XuMuuecKuX (SJOBUTHIX ) BEIIECTB HA Pa3BUTUE MUKPOOPTaHU3MOB.

MeTtoauka MpoBeACHUs MUKPOOHOIOTHYECKOTO aHAIN3a BO3AyXa

Bnusiaue paguanuu Ha pa3BUTHE MUKPOOPTaHU3MOB.

B3anMooTHOIIEHHS] MUKPOOPTaHU3MOB MEXAY COOOM U C APYTUMU CYLIECTBAMH.
Bo3MOXHOCTH perynupoBaHUs >KU3HEIEATEIILHOCTH MUKPOOPTaHW3MOB MPU XpaHEHHH
CEJIbCKOXO03SUCTBEHHOTO CHIPBS U MPOAYKTOB MEpepaboOTKH.

MexaHu3MBbl TPaHCIIOPTA Yepe3 [UTOIIa3MaTHIECKYI0 MEMOpaHy.

[TumeBbie noTpeOHOCTH. THUIIBI TUTAHUS.

DepMeHTHI 1 0OMEH BEIIECTB

TUIBI PHEPTETHYECKUX MPOIIECCOB: OpOKEeHUE, a3pOOHOE IbIXaHUE, AaHAIPOOHOE JbIXa-
HUE

CroiupToBoe Opoxenue (Bo30yauTenu, XuMu3m mporiecca) . dddexr I[lacrepa. Pomib
CIIUPTOBOTO OpPOXKEHUS B MPUPOJIE U KU3HU YeTIOBEKA.

MoutouHokucaoe Opokenue (romoepMeHTaTUBHOE, TeTepodhepMEeHTaTUBHOE U OndH-
T00poXKeHHe)- BO30YIUTENH, XUMHU3M IpolieccoB, 3HaueHue. I lponuonoBokucioe 6po-
KeHue (BO30yIUTeNH, XUMHU3M Mpoliecca, 3HaYCHHeE).

Bust 6porkeHwHid, BBI3BIBAEMBIX KIIOCTPUIUSIMH: MACIITHOKUCIIOE OposkeHre, 0cOOeHHO-
CTH BO30yAMTENEH, 3HAUSCHHE B IPUPOJIE, CEITLCKOM XO03SICTBE M MTPOMBIIICHHOCTH.
AneroHOOyTHIIOBOE OpOskeHue (BO30yAUTENH, XUMHU3M, 3HAUEHUE)

MukpoOHasi TpancpopManusi 1EUTI0I03bl (a3pOOHBIM W aHadpOOHBINM mporecc) -
BO30yIUTENN, XUMHU3M, 3HAUCHUE.

PaznoxeHne NeKTUHOBBIX BELIECTB U €r0 POJIb B IEPBUYHOI nepepaboTke J1yOOBOJIOK-
HUCTBIX PACTCHHIA.

PazsoxkeHne reMuIesuioio3sl (BO30YyIUTEIH, XUMHU3M, 3HAUCHHUE).

Pasnoxenne murauna (Bo30yauTe I, XUMH3M, 3HAUCHHUE).

Oxwucnenue xxupa (Bo30yIUTeNN, XUMUA3M, 3HAUYCHHE).

Oxucnenue yrieBogopooB (Bo30yIUTeNH, XUMHU3M, 3HAUCHUE).

OxwucieHue yrieBoJIoB 10 JIMMOHHOW M JPYTUX OPraHMYECKHX KHUCIOT (BO3OyIUTENH,
XUMU3M, 3HAUCHHE).

OKHCIIEHHE ATUIIOBOTO CIHPTA A0 YKCYCHOM KHCJIOTHI (BO3OYIUTENH, XUMHU3M, 3HAYE-
HUE).

TexHUKa MOTYYSHHS] 1 MUKPOCKOITMPOBAHUS MUKPOOPTAaHU3MOB CIIMPTOBOTO OPOKEHHUS,
OTIpeNieNIeHue MPOYKTOB JKU3HEACITETbHOCTH

TexHuka TMOMy4eHHS W MHUKPOCKOIHMPOBAHUS MHKPOOPTAHU3MOB MOJIOYHOKHCIIOTO
OpOJKeHWsI, OIpeeNIeHNe MTPOAYKTOB KHU3HEIEATSITLHOCTH

TexHUKa TOTYYEeHUS ¥ MHUKPOCKOITMPOBAHHS MUKPOOPTAaHU3MOB MaCIISTHOKHCIIOTO Opo-
KEHHS, ONpeeNICHHE MPOIYKTOB KHU3HEIEATSIbHOCTH



46.

47.
48.

49.
50.
51.
52.

53.
54.
55.
56.

S57.

58.

59.

60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.

71.
72.
73.

74.
75.
76.
77.
78.

79.
80.

81.
82.

TexHUKa MONy4eHUsI 1 MUKPOCKOIMPOBAHUS MUKPOOPTaHU3MOB OPOMXKEHUS LIE€IUTIOJIO3bI
(kneTyaTku), onpeAeseHUue NPOAYKTOB KU3HEIEATEIbHOCTH

MuxkpoOnoIoru4ecKkue 0CHOBbI BUHOJIEIHS

Munepanu3anus a30TCOAepKAIIUX OPTAHUYECKUX COeTMHEHUH (aMMOHUDUKAIIHS)-
BO30yIUTENIN, XUMH3M, 3HAUCHUE.

[Tponiecc uutpudukanus (Bo30yIUTENH, XUMU3M, 3HAYCHHUE).

[Tponecc nenutpuduxaius (Bo30yauTeIN, XUMU3M, 3HAUCHHUE).

NmmoOunu3anus a3oTa.

CnocoOHOCTh K YCBOCHUIO MOJIEKYJISIPHOTO a30Ta — YHUKAJIbHAss 0COOCHHOCTh MPOKapH-
oT. buoxumus azorpukcanuu.

AzoTdukcanus cBOOOTHOKUBYIIMMU OAKTEPHSIMH.

AcconaTuBHLIIA cUMOUNO3.

CumOuotrnueckas a30TPuKcaIus.

TexHuKa MOTYy4YEHUS] U MUKPOCKOIIUPOBAHUSI MUKPOOPTaHU3MOB Ipoliecca aMMOHUDU-
Kaluuu (MUHEpAIU3aIiK), OMpeleieHHe MPOIyKTOB KU3HEACATEIILHOCTH.

TexHUKa MONTY4YEHUS U MUKPOCKOMHPOBAHHUS MHUKPOOPTaHU3MOB Mpoliecca HUTpUuduKa-
WU, OMpeJesieHne MIPOAYKTOB )KU3HEACATEIHLHOCTH.

TexHHUKA TONYYCHUS W MHUKPOCKOITMPOBAHHS CBOOOJHOKHBYIIUX a30T(PHUKCATOPOB,
oTpesieNIeHUE MPOTYKTOB KU3HEICATEITHHOCTH.

TexHHKa TIOTy4eHUSI U MUKPOCKOITMPOBAHUS CHMOMOTHYECKHUX a30T(hUKCATOPOB, oOIpe-
JICJICHNUE TIPOAYKTOB )KH3HEACITCILHOCTH.

OKuCIIeHHE COEUHEHUN CEPBI.

BoccranoBneHne HeOpraHM4ECKUX COSTUHEHHH Cephl.

[IpeBparienrie OpraHM4eCKUX M HEOpPraHMYeCKUX coequHeHui (ocdopa.
Munepanu3aiusi OpraHM4ecKuX COeAMHEHUMN, COJePKAIINX JKeIe30.

OxucneHne BOCCTaHOBIICHHBIX COSMHEHHI JKeesa.

BoccTraHoBiieHUE OKHCIICHHBIX COSAMHCHUN Kelre3a.

[TpsiMmoe ¥ KOCBEHHOE y4acTHe MOYBCHHBIX MHKPOOPTAHU3MOB B ITPEBPAILCHUSIX Map-
TaHIla, ATFOMUHUS, KaJIHS.

IToyBeHHBIE MUKPOOPIaHU3MBI: METOBI OIIPEIEICHUS UX COCTaBa U AKTUBHOCTH;
[ToHsITHSI, TPUHIMITBI M KOHLENIUU TOYBEHHOW MHUKPOOMOJIOTUH U 3KOJIOTHH;

Pos1b IOYBEHHBIX MUKPOOPIaHU3MOB B ILUIOAOPOJNH I1I0YBBI;

BnusiHue o6paboTKH MOYBBI 1 MUHEPAIBbHBIX yI0OpEHUI Ha AESITEIbHOCTh MUKpPOOpPTra-
HU3MOB;

Ponb MUKpOOpraHU3MOB MPH MOITYYEHUH OPraHUYECKUX yI00OpEeHHI;

CuHTEeTHYECKHE XUMUYECKHE COEIMHEHNS U UX JETOKCHKAIMSI MUKPOOPIaHU3MaMu
ITouBeHHBIE MUKPOOPTAaHU3MBI: METOBI ONPEIAEICHUS MX COCTaBa U aKTUBHOCTH.

Ponb Mukpoopranu3mMoB B 104BO0Opa30BaHUM U IIOJOPOIUH.
MukpoOHBbI€ 11€HO3bI pa3IUYHbIX TUIIOB IOYB.

[TpyHIMIIBI 1 KOHLENIUU TOYBEHHOW MUKPOOUOJIOTUN U SKOJIOTHH.
PoJib MUKpOOPIraHW3MOB MPH MOIYYEHUH OPTraHUYEeCKUX yI00OpeHH
MHuKpOOpPraHu3Msel 30HbI KOPHS U UX BIMSIHUE HA PACTEHUS.

CuMOM03 MUKPOOPTaHU3MOB M PACTCHUN (MHKOpPU3a PACTECHHIA).

OnupuUTHBIE MUKPOOPTaHU3MbI TOBEPXHOCTU JIUCTHEB, ceMsiH. Posib 3MHU(UTHBIX MHK-
POOPraHU3MOB IIPU XPaHEHUU YpOXKasl.

Pa3Butne Ha pacTeHUSIX TOKCUTEHHBIX TPUOOB.

Mukpodiopa 110/10B ¥ OBOIIEH; XpaHEHUE U TIepepad0TKa TUIOJI0B ¥ OBOIIEH.



N o ok w
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10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

83. MeToMka mpoBeIeHUsI MUKPOOHOJIOTHYECKOTO aHAIM3a 3epHa.

84. IlpumeHeHne METOIOB OMOKOHBEPCHU B CEITLCKOM XO3SHCTBE.

85. CunocoBaHue KOPMOB.

86. CenaxxupoBanue KOpMOB. Ipoxx:keBaHNE KOPMOB.

87. MetouKa NpoBECHUSI MUKPOOHOJIOTMYECKOTO aHaJIM3a CHIIOCA.

88. buonpenapatbl, MOBBIIIAIOIINE IUIOAOPOANE TIOYB U YIYUIIAIOIINE POCT U pa3BUTHE

pacTeHuil.

89. Ucnonp3oBanue MHUKPOOPIraHU3MOB U HX METa0O0IUTOB JJIA 3alITUThI paCTeHI/Iﬁ OT BO3-

OynuTesneit 00JIe3HeH.

90. Mcnonp30oBaHnEe MUKPOOPTaHU3MOB U MX META0OJIMTOB JUIS 3alIUTHl PACTEHHUH OT Hace-

KOMBIX BpPEIUTEIECH.

5.2. TeMbl IMCbMEHHBIX PadoOT

HcTopust pa3BuTUS MUKPOOUOJIOTHUH, POJIb MUKPOOPTaHU3MOB B MPUPOIE U JKU3HH YENO-
Beka. O01re cBeeHHs 10 CUCTEMaTUKe U HOMEHKIIAType MPOKapHOT
I'enetnueckast MH)XEHEPHsS] B MUKPOOHOJIOTHH.
MukpoopranusMbl U OKpyXkaromiasi cpeia, B3auMOOTHOLICHHUSI MUKPOOPTaHU3MOB MEXKIY
co00l M JAPYyruMU CymecTBaMu (BJIMSHHE TEMIIEpaTyphl, KUCIOTHOCTH, KUCIOPOa, XU-
MHUYECKUX (STOBUTHIX) BEIIECTB, PAIHAIINN)
[Tutanue Oakrepuii
Oxucnenue xupa (Bo30yIuTeNn, XUMU3M, 3HAUYCHHE).
Oxucrnenue yrieBo1opoaoB (BO30YyIUTENH, XUMU3M, 3HAYCHHE)
PasnoskeHne MeKTHHOBBIX BEIIECTB U €r0 POoJib B MEPBUYHON HepepaboTKe JTyOOBOIOK-
HUCTBIX PACTCHHIA.
AneToHOOYTHIIOBOE OpOKeHHE (BO30YIUTENN, XUMU3M, 3HAUCHUE).
Paznosxenne reMunentono3sl (BO30yauTe I, XUMU3M, 3HaYEHUE).
OxucneHne yriaeBoJIOB JI0 JIMMOHHOW U JIPYTMIX OPTaHWYECKHX KHUCIOT (BO30YIUTEINH,
XUMHU3M, 3HAYCHHE).
OxucieHne 3TUIIOBOTO CIUPTA O YKCYCHOW KHUCIIOTHI (BO30YIAWTENH, XHUMH3M, 3HAYC-
HUE).
Pasnoxenue nurauHa (Bo30yauTeNn, XUMU3M, 3HAYCHHE
[Iporiecc ”MMOOUIM3AINH a30Ta.
AcconnatuBHbIE a30T(HUKCATOPHI.
buoxumus npouiecca 6uonoruueckoi pukcauu a3ora
[IpeBpamenre MUKpOOpraHU3MaMH COETUHEHUH cepbl, hocdopa, kene3a u APYrux dJe-
MEHTOB
[TouBeHHBIE MUKPOOPTAHU3MBI: METOJIBI ONIPEICIICHHS UX COCTaBa M aKTHBHOCTH.
Poytb MEKpOOPTaHW3MOB TIPH MTOJTYICHUN OPTAaHHYECKUX YIAOOPESHUH.
[TpyHIMITBI ¥ KOHIIETIIIUY, IPUHSATHIC B TOYBEHHON MUKPOOHOIOTHH
Muxkpoduiopa 1I0710B U OBOIIEH; XpaHeHHE U TiepepaboTKa TI0A0B U OBOIIEH.
Pa3BuTHE Ha pacTeHUSX TOKCUTEHHBIX TPHOOB
[Ipumenenne MeTo10B OMOKOHBEPCUH
BuonpemnapaTsl, MOBBIMIAIONIME TUIOAOPONE TIOYB U YITYYIIAIONINE POCT U Pa3BUTHE pac-
TEHUH



Kpurepum oueHkn KoMieTeHIH i

[TpomexyTouHas arrecTanus oOydaromMXCs MO AucHUIuHE «MHUKpPOOHOIOTHS» TIPO-
BOJUTCS B COOTBETCTBHM C Y CTaBOM Y HUBepcuUTeTa, [losokeHneM o TeKkylieM KOHTpoJIe ycIie-
BaEMOCTH M MPOMEKYTOYHON arTecTanuu olydaroniuxcs mo nporpammam BO. TIpomexyTou-
Hasl aTTecTalus MO TUCHUIUIMHE «MUKpPOOHOIOTH» MPOBOIUTCS B COOTBETCTBHU C pabounm
yueOHBIM IIAHOM BO 2 ceMecTpe B (hopMe dK3aMeHa 1o ouHoi Gopme oOydeHus u Ha 1 Kypce
10 3204HOM (hopMme 0OydeHus.

OOyuaromuecst JOMYCKAeTCsl K SK3aMEHY MO AUCHUIUIMHE B CIy4dae BBIOJHEHUS UM
y4eOHOro MJ1aHa [0 AUCLHUILIMHE: BBIIIOJIHEHUS BCEX 3alaHUi U MEPOIPUITUH, IPEIYyCMOTPEH-
HBIX pabodeil mporpaMMon AUCHUTUINHBL.

Oyenusanue cmyoenma Ha SK3ameHe
OneHka 3HAaHUU CTYJAEHTa Ha 3K3aMEHE HOCHUT KOMIUIEKCHBIM XapakTep, SBISETCS
0aJUIbHOM U OlpeaeseTcs ero:
- OTBETOM Ha HK3aMEHE;

- pe3yiibTaTaMu HpOMe)KYTO‘IHOﬁ aTTcCTallru.
-  MIPOXOKIACHHCM UTOI'OBOI'O TECTa

3H3.HI/I$I, YMCHHS, HABBIKH CTYACHTA HA 3K3aMCHC OLICHUBAKOTCA OLUCHKAMHU: KOMJIUUHO», XOPO-
woy, «ydoeﬂemeopumeﬂbHo», «Heyc)oefzemeopumeﬂbHo».

OueHnBa}me CTYACHTA HA JK3aMCHE

Orenka TpeboBanus kK 3HAHUSIM

OOyuaromuiicsi CBOOOJHO CHPABISACTCS C PElICHUEM MPAKTUYECKUX 3a/ad, MpH-
YeM He 3aTPYAHSACTCS C PELICHUEM NPH BUIAOU3MEHEHUM 3aJaHMi, MPpaBHIbHO 000C-
«OTJIMYHO»  [HOBBIBAET MPHUHATOE PELICHUE, ITyOOKO M MPOYHO YCBOMJI NMPOrPAaMMHBIM MaTepua,
CUEpPIIBIBAIOLIE, [10CIE0BATENIbHO, YETKO M JIOTUYECKU CTPOMHO €ro u3jaraeT Ha
PK3aMEHEe, YMEET TECHO YBSI3bIBATh TEOPHIO C IIPAKTHKOM.

O6yqalomm?10}1 CIIPAaBJISICTCA C PCIICHUCM IMPAKTUYCCKUX 3ada4, OAHAKO BHUAON3-
MCHCHHC 3aI[aHHﬁ MOT'YT BbI3BATb HCKOTOPOC 3aTPYAHCHHUE, IIPABUIIBHO 000CHOBEIBa-

(XOPOHIO» = oy MIPUHATOE pEIIeHUe, TBEPAO 3HAET MaTepHaj, TPaMOTHO U IO CYIIECTBY H3JIaraeT
ero, He JJONYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOCHL.
OOyuaromuiicsi ¢ TpyJIOM CIPABIISETCS ¢ PELICHUEM NPAKTHUYECKUX 3a1ad, Teope-
«YROBICTBOPH |rpyeckmii MaTepHa IpH STOM MOKET IPAMOTHO M3I0KHTh, HE JI0MYCKAs CYIIECTBEH-
TEABHO» HBIX HETOYHOCTEH B OTBETE HAa BOIPOCHI.
«HeynoneTtBo- |  OOywaromuiics He 3HaeT, KaK pelaTh MPAKTUYECKUE 3a/1a4i, HECMOTPS Ha HEKO-

PUTCIIBHO» TOPOE€ 3HAHUC TCOPCTUICCKOI0O MaTCpHraia.

Kputepun onieHKH BbINOJIHEHHS 3a1aHuil B popme pedeparta
Ouenka Kpurepuu
«OTIIHYHO» | Ecnu BHINOJHEHB! BCe TPeOOBaHMS K HANHMCAHUIO U 3aluTe pedepara: 00o-
3Ha4yeHa rnpobyiemMa 1 000CHOBaHA €€ aKTYyalbHOCTb, CeNIaH KPaTKUN aHAIIN3
pa3IMYHBIX TOYEK 3PEHHUs Ha paccMaTpUBAEMYIO MPoOJIeMy U JOTHYHO H3-
J0XeHa COOCTBEHHAs MO3ULUS, cHOPMYTHUPOBAHBI BHIBOJIBI, TEMA PACKPHITA
MOJIHOCTBIO, BBIJIEpP)KaH O0BEM, COOMIOJEHBl TpPeOOBaHUS K BHEUIHEMY
o(opMIIeHHIO, AaHBI TPABUIILHBIE OTBETHI HA JONOJIHUTEIbHBIE BOIPOCHI.




«XOpOILLIO»

OcHoBHBIE TpeOOBaHMsI K pedepaTy U €ro 3alIuTe BHIIIOTHEHBI, HO TPH ATOM
JOTTYIIEHBI HeTOUETHI. B 4aCTHOCTH, MMEIOTCSI HETOUHOCTH B U3JI0KEHUU
Marepuala; OTCYTCTBYET JIOTHUECKAs MOCIIEA0BATEIILHOCTh B CY)KICHUSX; HE
BBIJIEpKaH 00BEM pedepaTa; IMEIOTCS ynyleHus B opopmileHuu; Ha J10-
TIOJTHUTEJIbHBIC BOIPOCHI MPH 3aIUTE JaHbI HEMOJIHBIC OTBETHI.

«YyHOOBJICTBOPUT

CJIBHO»

HmeroTcst cyliecTBeHHbIE OTCTYIICHUSI OT TpeboBaHUM K pedepupoBaHHUIO.
B wacTHOCTH: Tema OCBEIICHA JIMIL YACTHUYHO; JOMYIICHBI (DaKTHYeCKHe
OIIMOKHU B coAepKaHUM pedepara WM IpU OTBETE Ha JOMOIHUTEIbHBIE BO-
MIPOCKI; BO BPEMsI 3aIlIUTHI OTCYTCTBYET BBIBOJ. Tema pedepara HE pacKphITa,

Kputepun onieHKH KOHTPOJIbHOM MHCHbMEHHOH padoThI

OrneHka

Kpurepuu

«OTJIIMYHO»

ConepkaHle OTBETa B IIEJIOM COOTBETCTBYET TeMe 3ajaHus. B oTBere orpa-
PKEHBI BCE IWMIAKTHUECKUE SAMHHMIIBI, MPEAYCMOTPEHHBIC 3amanueM. [Ipome-
MOHCTPUPOBAHO 3HaHWE (DAKTUYECKOrO MaTepHualia, OTCYTCTBYIOT (pakThye-
ckue ommOku. [IpoIeMOHCTPUPOBAHO YBEPCHHOE BIAJCHHUE TIOHSATHITHO-
TEPMUHOJIOTHUECKUM alllapaToM JUCHUIUTMHBI (YMECTHOCTh YIOTpEOJIeHUS,
a00peBUATYPHI, TOJIKOBAHHE M T.J.), OTCYTCTBYIOT ONIMOKH B YHOTpEOJICHUU
TepMUHOB. [loKa3aHO yMelloe MCIOJIb30BaHUE KATETOPHA K TEPMHHOB JHCIIH-
TUTHHBI B MX ACCOIMATUBHOW B3aUMOCBSI3H.

«XOpPOoIIO»

HE0OCTATOYHO MOJHOE, 10 MHEHUIO MPENoAaBaTesl, PACKPBITHE TEMBI,
HECYIIIECTBEHHBIC OIIMOKH B ONMPEICIICHUN MOHATUM, KaTeroOpui U T.I., Kap-
TUHAIBHO HE MEHSAIOIIUX CYTh H3JI0KCHHUS;

MCIIOJIb30BaHUE yCTapeBIlel yueOHON TUTepaTyphbl U IPYTUX UCTOYHUKOB;
HECIIOCOOHOCTh OCBETUTH MPOOJIEMATHKY YUeOHOM TUCIUILUIMHBI U Jp.

«YHAOBJICTBOPUT

CJIIBHO»

OTpaXeHUE JIMIIb OOIIET0 HApPaBICHUS U3JI0KEHHS JIEKIIMOHHOTO MaTepuaia
1 MaTepraia COBPEMEHHBIX Y4eOHUKOB;

HaJIMYME JOCTATOYHOI'O KOJIMYECTBA HECYLIECTBEHHBIX WJIM OJHOM-IBYX Cy-
[1I€CTBEHHBIX OLIMOOK B ONPEEICHUH TOHATUI U KaTeropuil U T.IL.;
HECIIOCOOHOCTh OCBETUTh MPOOIEMATHKY Y4eOHOM TUCIUIUIMHEL U JIP.

«HECYHOOBJICTBOD

HUTCIIBHO»

HCPACKPBITBIC TCMBI,

00JIBIIIOE KOJTMYECTBO CYIICCTBCHHBIX OIJ_II/I6OK;

OTCYTCTBHUC YMCHHﬁ 1 HAaBBIKOB, 0003HAYEHHBIX BBIIIE B KAYECTBE KpUTCPUCB
BBICTABJICHUS ITOJIOKHUTCIBbHBIX OLCHOK JP.

3.2. OueHo4HbIE CPeaCTBa I MPOBEICHUS TEKYIIero KOHTPOJIA 3HAHMI 10

AMCUUIJIMHE
Kapma ouenounvix cpedocme mekyuieco KOHmpoJisa 3HAHUI N0 OUCUUNIUHE
KonTtpon
No| Paspen P OreHou-
KoHTpomupyembie TUIaKTHUECKUE SAMHUIIBI (TEMBI,  |UpYyEeMbIe
11/ | IUCLUILUIA HOE cpeji-
BOIIPOCHI) KOMIIETEH
1 HbI CTBO
002078
Tema 1. «Cucremarnka, MopdoJIOTHsS W pa3sMHOKCHHE
OaKTepuiny. OOBEKTHI MHUKPOOHOJIOTHH, MECTO
MHUKPOOHOJIOTHM B CHCTEME OHOJIOTMYECKHX HayK. OIK_1
OO6mias Muxkpoopranu3Mbl, He UMEIOITHE KIETOYHOTO CTPOCHHUSI.
1 | mukpoOuo | Mopdonoruueckue TUIBI OaKTepuil. YIBTPacTpyKTypa
JIOTHS OakTepuanbHOM KieTkr. CIOpel M CIOpooOpa3oBaHUE.
Poct u pasmHOxkeHue Oakrtepuii. Vcropus pa3BuTHS
MHKPOOHOJIOTHH, POJIb MHKPOOPTAaHU3MOB B IIPUPOJIEC
KU3HM denoBeka. OOImue CBEACHUS IO CHCTEMAaTHKE




HOMEHKJIaType NpoKapuoT. [IpuHIUIBI HyMEpUYECKON 1
(bunoreHeTHYECKOi CHCTEMAaTHKHU

Tema 2. T'eHeTHKa M pa3sMHOKEHHE MHKPOOPTaHU3MOB.
MexaHnu3sMbl MOAU(PUKAMKM U MyTalluk y OaKTepuu,

MEXaHU3MbI TpanchopmMalu, TPaHCAYKIUU u
KOHBIOTAI[HH. I'eneTnueckas HWHXKCHEePUS B
MHKPOOHOJIOTHH.

Tema 3 MHUKPOOPraHM3Mbl W OKpYXKAIOIIas _cpeja.
JlelicTBHe aOMOTHYECKUX M OHOTHYECKHX (PAKTOPOB
OKpY’KalOIeH Cpeapl HAa MHKPOOPTaHU3MBI (BIUSHHUC
TeMIepaTypbl, KHCIIOTHOCTH, KHCIOpPOAa, XUMHUYECKHX
(LIOBUTHIX) BEIIECTB, pagualdd, OUOTHOTUYECKHE
(hakTOopHI).

Tema 4. dusmosiorus, oOMeEH BEIIECTB U DHEPIUU V
MHMKpPOOpranu3MoB. Ilutanue Oaxkrtepuii. MexaHU3MBbI
TPAHCIIOPTA dYepe3 IUTOINIa3MATHUYECKYyI0 MeMOpaHy.
[Tumesbie moTpedHOCTH. Tunbl muTanus. OEepMEHTH U
oOMeH BEILIECTB. [Tonyuenue SHEPIHH
MuKpoopranusamMamM. Poiap AT® B akkyMyssiliuu u
IepeHoce HePruu. TUIIBI YHEPreTHUYECKUX IIPOIECCOB.
Bbpoxxenne. AdpoOHoe npIxanue. AHAdpOOHOE JIBIXaHUE.
Tema 5 «lIpeBpalllecHUE COCAMHEHHUN  yriepoja
MHKpoopranu3MaMi.  OcCHOBHbIE  OpPOJMJIBHBIE U
OKHCIIMTEIIbHBIC IIPOIICCCHIY. IIpouecchl
MHHCPAIM3alUHd OPraHUYeCKUX COCIMHCHUM W POJIb
Pa3IMYHBIX TPYII MHUKPOOpPraHu3mMoB. CHUPTOBOE
oposkenre. Bo30yauTenn CIUPTOBOIO OpOKEHHS M HX
ocobeHHOCTH. XuMMH3M mpouecca. Dddekr Ilacrepa.
Pone cnuproBOro OpOXKEHHS B IIPUPOAEC U JKH3HHU
yenoBeka. MosouHokuciioe Opoxenne. OcoOCHHOCTH
MOJIOYHOKHCIIBIX ~ OakTepuii. ['omodepMeHTaTUBHOE,
rerepodepMeHTaTUBHOE U OupugoOpoxkenue. Buabl

OpOXKEeHUH, BBI3BIBAEMBIX KJIOCTPHUIUSIMH.
MacnsiHokucI0€ OpoXxeHue, 0COOCHHOCTHU
BO3OyAMTENICH, 3HAYCHWE B TPHPOAC, CEIbLCKOM
XO035IUCTBE 5 TIPOMBIIILIEHHOCTH. Paznoxenue

MMEKTUHOBBIX BEIIECTB U €ro pojib B IEPBHYHOU
nepepadoTKe JTyOOBOJOKHUCTHIX pacTeHu. MUKpoOHas
Tpancopmanus IEII0I03El. Bo30ymuTenn, XuMH3M,
3HaueHue. KpyroBopoT yriepoma W KUCIOpoda B
ouochepe. 3HAUMMOCTD JIBYX KOCMHUYECKHX ITPOIIECCOB
- oTocHHTE3a U MHHEPAIM3AINH MHKPOOPTaHU3MaMU
OpPraHHYECKUX BCIIIECTB. Accummsmus cO2
MHKpoopranusMamMu. @DOTOCHHTE3 ©  XEMOCHHTE3.
HKPOOHOJIOrMYECKHE OCHOBBI BUHOCITHS

Tema 6 «YdacTMe MHKPOOPTraHH3MOB B KPYTOBOPOTE

azoTay. MuHepanu3amnus a30TCOAepPIKAIINX
OpraHu4ecKux  coeauHeHud.  Hurtpudbukamus u
JNEHUTPUPUKALIHS. NmMmoOum3anmst asora.

Buonornueckas ~ ¢ukcamus ~ a3ota  aTtMochephl.
CnocoOHOCTh K YCBOGHHIO MOJIEKYIISIPHOTO a30Ta —
YHUKaJIbHAsg OCOOCHHOCTh HPOKApUOT. A30T(HuKcaIus
CBOOOJHOKUBYIIIUMH OaKTEepUSIMH. AcCCOLMATHBHBIN
cuMOMO03. CumoOnornueckas a30T¢UKcaIusl.

OuCl1
OuC2
OuC3
OuC4

OnC5s




KnyOeHnbpkoBrie OakTepuH. YCJIOBUSA 00pa3oBaHUSA
3¢ (HeKTUBHOrO cuMOMO03a. YdacTHe MUKPOOPTraHH3MOB
B Pa3IMYHBIX JTallaXx KPyroBOpoTa a3oTa. BimsHue
MHKPOOHOJIOTHYCCKUX MPEBPAICHUH a30TCOACPIKAIIMX
COCAMHCHHMI Ha JOCTYIHOCTh a30Ta IS IIUTaHHS
pactenmii. buoxumusa asorduxcaumu. IlpeBpaleHue
MHKpPOOpPraHM3MaMH COCAWMHEHHMH cepbl, (Hocdopa,
JKejae3a M APYTUX DJIEMEHTOB: KPYTOBOPOT CEphl B
npupoae. AccuMmisTopHas cyiabdarpeaykius. Poib
MHKPOOPTraHH3MOB B BBICBOOOXKICHHUU KHCIOTHI U3
opraHmveckux (ochopocomaepKaluXx COCIMHCHUMN.
Buonorunueckoe cBs3piBanue ¢ochopa. Ilpsmoe u
KOCBEHHOE Yy4YaCTHE ITOYBEHHBIX MHKPOOPTaHHU3MOB B
MIPEBPAICHUSIX KeJle3a, MapraHila, aTIOMUHUS, KaJIHsL.

Tema 7. [louBeHHast MukpoOuonorus. Biausiaue arponpu-
€MOB Ha MOYBEHHBIE MUKPOOPTraHU3Mbl. MeToibl omnpee-
JICHHUS] COCTaBa U aKTUBHOCTH MHKPOOOB. Poib MHKpOOp-
TaHU3MOB B IOYBOOOPA30BAaHUM U IUIOAOPOJIUU. MHUK-
pOOHBIEC 1IEHO3bI PA3IUYHBIX TUIIOB MOYB. [IpUHIMIBI U
KOHIICTIIIMK ITOYBEHHONH MUKPOOHMOJIOTUH U SKOJIOTHH.

Tema 8. B3aMMOOTHOIICHME IMOYBSHHBIX MHUKPOOPTaHU3-
MOB M pacTeHUud. MHUKpPOOpPraHU3Mbl 30HbI KOPHS M HX|
BIUSHUE Ha pacTeHus. CUMOMO3 MHKPOOPTaHW3MOB H
pacTeHuii. Mukopusa pacteHuid. dnudurHass MUKPOdIIO-
Cenbckoxopa. Ponb snuduUTHBIX MUKPOOPTaHU3MOB IMPU XPAHCHUHU

N OIIK-1

3SMCTBEHH [yporkas. Pa3BuTre Ha pacTeHUSX TOKCUT€HHBIX TPUOOB.

as Tema 9. MukpoOHogorusg KOpMOB. Mcmonibp30BaHHE MO- OuCl

MHKPOOHO [TOYHOKHUCIOTO OpPOXKEHUsI B KOpMONpou3BoacTBe. CHito-

JIorHs COBaHME U CEHaXxupoBaHue. JIpoxkeBaHHE KOPMOB. ouC2
[[pruMeHEHE METOIOB OMOKOHBEPCHH B CEIIbCKOM XO3SHCTBE.
Tema 10. MukpoOHOJIOTHYECKHE 3eMIICYI00PUTEIIbHBIC OuC3
IIpenapaTkl )il CpeJICTBA 3aIUTEI PACTCHHIA.
buonpenapaTel, MOBBIIAIOIINE IUIOJOPOJIUE TOYB U OuC4
YIIy4IIarone pocT pacTeHUui. MeTobl NPUrOTOBICHUS OuCs

Y UCIOJIb30BaHUs OaKTEepHANbHBIX YIOOPEHUI HA OCHOBE
azoTdukcupyomux, ¢GochaTMOOMIU3YIOMUX W JIp.
Oaktepuil. Hcrmonb30BaHHE MHKPOOPTAaHU3MOB U HUX
MeTa0O0JIUTOB /I 3alUThl PacCTeHUN OT BO30yauTENeiH
OoJsie3Hel 1 HACEKOMBIX BpeauTesen

OnCl1 ycTHbIN onpoc (MHAMBUAYAIIbHBIHN, PPOHTATIBHBIN, cOOECe10BaHuE, TUCITYT);
OuC2 KOHTpOJIbHBIE MUCbMEHHbIE Pa0OThI (AUKTAHT);

OuC3 tectupoBaHue;

OuC4 npakrtuyeckas padora;

OuC5 3zamura pabot (pedepar, moabop 3amad, OTUYET, JMOKIAL IO pe3yJbTaram
CaMOCTOSITENTbHOU pabOTHI U JIp.);



