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O0mas TpyIoeMKOCTh 33ET

YacoB 1o yueGHOMY IUIaHy 108 Bunp! koHTpOIIS B cemecTpax:
B TOM YHCIIE: 3a4eThl ¢ OLEHKOH 1

ayJIUTOPHBIC 3aHATUS 34

caMOCTOsITeNIbHAsE paboTa 74

Pacnpe)]e.ne}me YacoB JUCHHUIIJIMHBI IO CEMECTPpaM

Cemectp(Kypc.Homep cemectpa Ha kypce) 1(1.1) HUroro
Bup 3ansTuit VII | PILO | VII | PII
Jlexuun 14| 14 | 14 | 14
JlaGopatopHsbie 201 20 | 20 | 20
B ToM uucIe uHT. 8 8 8 8
HUroro ayn. 34| 34 | 34| 34
KonrakrtHas pabora 34| 34 | 34| 34
Cam. pabora 74 74 74 74
Uroro 108 | 108 | 108 | 108




Hamnpasnenue noarorosku 06.04.01 buosorust, HanpaBIeHHOCT (IPOPHITL) « DKOIOTHSDY
Pabovas nporpaMma AUCHUILIHHEI « DKOIOTHS MHKPOOPTAHU3MOB)

IIporpammy cocraBui(u):

IIIumosa Taresna KoncranTuHoBHA

[Ipu Hamruuy 00yUYAIONIMXCS U3 YHCIIA JIUI] C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI, KOTOPBIM HEOOXOIMM OCOOBINA TOPSIOK
OCBOCHHS AUCIMITIHHBI (MOYJISA), O UX JKEIaHUIO pa3padaThiBacTCs aAalTHPOBAHHAS K OTPaHUUCHHUSM MX 370pOBbs pabouast
IporpaMMa JTUCUUTUINHBI (MOIYJIS).

Pabouas InporpaMmMa JUCHHUIIINHBL

JKkoJi0rUsA MHUKPOOPraHU3MOB

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DepepalbHbIi TOCYAaPCTBEHHBIH 00pa30BaTebHBII CTAHAAPT BBICIIET0 00pa30BaHUs - MATHCTPATYpPa [0 HAIPABICHUIO TOITOTOBKH
06.04.01 buonorus (npuka3 Munobpuayku Poccuu ot 11.08.2020 r. Ne 934)

COCTaBJICHA HA OCHOBAHUU y‘IC6HOFO IJ1aHa:

Hampasnenue moarorosku: 06.04.01 buomorns
Hanpagsnennocts (npoduib): "Oxonorus"

yTBepxaeHHoro YuénsiM coBeroM CI'CITY ot 24.09.2021 npotoxon Ne 2

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

BI/IOJIOFI/II/I, 9KOJOIrid U METOAUKH oﬁyqel-mn

IIpoTokout ot 26.08.2021 1. Nel

[epeyTBepskaeHa Ha ocHOBaHHUHM penieHust YueHnoro coera CI'CITY
[Iporokon 3aceqanus Yaenoro coera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadpenpoit A.A. CemeHOB

Hauansauk YOIT
f/’f\/‘
H.A. lomanuna
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1. LIEJIM 1 3AJIAYM OCBOEHUSI JUCUILIMHBI (MOYJI5)

Henp n3yuenus OUCHUILUIMHBL (hOPMHPOBAHUE OOLIEKYJIBTYPHBIX KOMIETEHIMH B cooTBeTcTBHU ¢ TpeboBanusimMu @I'OC BIIO no
HAIPaBJIEHHUIO IOATOTOBKH MarucTpoB « DKOJIOTHS.
3aa4un U3y4eHHs TUCIUTLIHHBL:
OCBOHTH 3aKOHOMEPHOCTH AUCLIUIIMHBI 9KOJIOTHSI MUKPOOPTaHU3MOB KaK OCHOBY MPO(eCCHOHATBHON AESTENEHOCTH.
O6acTh TPOPECCHOHAITBEHON EATSIIEHOCTH:
01 O6pazoBaHue 1 HayKa
B cdepe oOpa3zoBaHus: cocTaBlIeHUE U YTEHUE JIEKIIHIA O Pa3HOOOPa3uu U OUOJIOr0-3KOJOTMYECKUX 0COOEHHOCTSIX MUKPOOPTaHU3MOB
0 npoOiieMax B3aMMOJICHCTBUSI B CUCTEME «MHUKPOOPTaHU3MbI — Ouocdepa», obecrieueHre HaydyHO-MH()OPMAIIMOHHONW OCHOBBI IS
(opMHPOBaHHS JKOJOTUYECKH TPaMOTHBIX M  COIHAJIbHO-aKTUBHBIX OOYYarOIIMXCs, CIIOCOOHBIX OOBEKTHBHO OLIEHUBATh
HKOJIOTHYECKHUE MIPOLIECCHI U SBICHHS, TPOUCXOISIINE B COBPEMEHHOM MUpE.
B cdepe HayuHBIX UCCIIEI0BaHUIL:
NPOBEACHNE HAYYHBIX HMCCIENOBAHHWN B OONACTH DKOJOTHHM M OXPaHBI NPUPOIBI, MCIONB3Ysl 3HAHHS SKOJOTHH MHKPOOPTaHW3MOB,;
aHaJIU3 OIbITa MCIIOJIH30BaHM OMOTEXHOJIOTUH COXPaHEHHS U NOJJIEPKAHUS CTaOUILHOCTH IPUPOIHBIX U COLUOKYJIBTYPHBIX CHCTEM
Pa3TMYHBIX YPOBHEH B TOM YHCIIE HCIIOIb30BaHUS MUKPOOPTAaHU3MOB B IpoLeccax OMOpeMeAnanuy TEPPUTOPHIA, ITOCTPAAABIIIX OT
AQHTPOIIOTEHHOTO BO3/ICHCTBHS,
15 PBI00BOJICTBO ¥ PHIOOJIOBCTBO

2. MECTO JUCHHUILIUHBI (MOJYJIST) B CTPYKTYPE OGPA3OBATEJILHOM ITIPOI'PAMMBbI

Huka (paznen) OIT: |Bl.0.02

2.1|Tpe601;almn K NPeIBAPUTEIbHOI MOATOTOBKE 00y4alomerocs:

CopeprxaHue AUCIMIUIMHBI 6a3UpyeTcsl Ha MaTepHare:

JluciuIuimH OMOJIOTHUH U IPUKIIaIHON SKOJIOTHH MOJTyYSeHHOM TP O0YYEHHH B CpeIHeN IIKoje U OakanaBpuare.

2.2| AucuunianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPBIX 0CBOCHHE TAHHOM TUCHUILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npealiecTByoLiee:

3. KOMHETEHI_[I/II/I OBY‘IAIO]HEFOCS[ ®OPMHPYEMBbIE B PE3Y.IbTATE OCBOEHHSI I[I/ICIII/IHJII/IH},I
(MOJLYJIST)

OIIK-2 Cnoco6eH TBOpUYECKH HCNO0Jb30BAaTh B PO} ecCHOHAILHOM AeATeIbLHOCTH 3HAHUS (PYyHIAMEHTAIBHBIX U NMPUKJIATHBIX
pa3aesioB JUCHUILIMH (MOAYJIeit), onpenesaIomiX HANPaBJIeHHOCTh NPOrPaMMBbl MaruCTPaTyphbI;

OIIK-2.1 3naeT ¢pyHIaMeHTAIBHBIE M TPUKJIATHbIE Pa3/1e/ibl AUCHUNIMH (MOIYJIeii), onpeesiioIMnX HAMPaBJIeHHOCTh
NMpOrpaMMbl MarucTpaTyphbl

3HaeT: poJb NPOKaproT B (POPMUPOBAHUH HKOCHUCTEM; 3aKOHOMEPHOCTH B3aMMOOT-HOLIEHHH MUKPOOPTaHI3MOB C OKpY Karomei
cpenoil.

OIIK-2.2 YMmeeT TBOpUYECKH NOAXOAUTH K HCIOJIB30BAHHIO B TPO(ecCHOHAIBHOM IeTeJJbHOCTH 3HAHUSA (yHAAMEHTATbHBIX H
NPUKJIAAHBIX Pa3/ieJIOB JUCIHUILIUH (MOAYJIeil), onmpene/sIiOIUX HAMPABIEHHOCTH MPOrpaMMbl MAarucTPaTypsl

YMeeT: MoZenupoBaTh, OPraHU30BBIBATH U MMPOBOJUTH UCCIIEI0BAaHUS B3aUMO/ICH-CTBUSI MUKPOOPIaHW3MOB C OKpY’Kalolleil cpenoil.

OIIK-2.3 Brageer 3HaHUSIMH (PYHAAMEHTAJBHBIX M NPUKJIATHBIX Pa3aea0B TUCHHUILIMH (MOayJIeil), onpenessiiommx
HAINPaBJEHHOCTb MPOrpaMMbl MAaruCTPaTypPbI

Bmazeet: 6a30it MOHATHITHOTO anmapara 3KOJIOTHH MUKPOOPTaHN3MOB; HaBBIKAaMH O0(OPMIICHHS HAyYHBIX Pe3yIbTaTOB UCCIICOBAHHS
B 00J1aCTH B3aIMOOTHOIICHUH TPOKAPHOT.

4. CTPYKTYPA U COJAEP KAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HaunmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHUSI/ Cemectp | YacoB | UuTepakrT.
3aHATHSA

JKOJIOTHSI MUKPOOPTaHHU3MOB

11 Hcropus pa3BUTHs SKOJIOTHSI MUKPOOPTAHU3MOB. DKOJIOTHS MUKPOOPTAaHH3MOB KaK 1 2 1
Hayka /JIex/

1.2 OCHOBHBIE METO/Ibl HCCIICOBAHMSI MUKPOOPTaHu3MOB /JIek/ 1 2 1

1.3 Abuotnyeckue GpakTopsl cpepl BaxHbIe i pokaproTa. Kuciopon. /Jlex/ 1 2 1

1.4 AouoTtnyeckue (akTopsl cpeabl BXHbIC IS IPOKAPHOT: Temneparypa /JIex/ 1 2 1

15 Aobunornyeckue HaKTopbl Cpebl BAXKHBIE LISl IPOKAPHOT: 3acoseHue u ap. /JIex/ 1 2

1.6 Coo0111ecTBa MUKpoOpranu3MoB /Jlex/ 1 2

1.7 BHyTpH- 1 MEXXIONYJISIMOHHBIE B3aUMOOTHOIIICHHUSI MUKPOOPTaHu3MoB /JIex/ 1 2

1.8 TToHsITHE SKCTIEPUMEHTA B 9KOJIOTUH MHUKPOOPraHu3MoB /J1ad/ 1 4

1.9 OpraHu3aiys J1JabopaTopHH 10 U3YYEHHIO SKOJIOTHH MUKPOOpraHu3MoB /J1a6/ 1 4 2

1.10 OCHOBHBIE METOJIbl M3Y4EHUSI KOJIOTHH MUKPOOpranu3MoB /J1a6/ 1 4

111 OCHOBHBIE NIPUEMBI aHAJIM3a PE3YJIbTATOB 3KCIIEPUMEHTA 110 SKOJIOTUH 1 4
MHKpOOpTraHu3MoB /J1a6/

1.13 IIpakTuka GyHKINOHUPOBAHHUS JAOOPATOPUH IO U3YUEHHIO SKOJIOTUU 1 4 2
MHKpOOpraHu3moB /J1a6/

1.14 Opranuzaiys MEKpoOHBIX 3kocucteM /Cp/ 1 54 0

1.15 DKCIEPUMEHT IO KOJIOTHH MUKPOOpPraHm3MoB /Cp/ 1 18 0
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5. OneHo4YHbIe U MeTOAUYECKHE MATEPHAJIBI IO JUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoThI MO JMCHHUILIHHE (MOAYJII0)

1 cemectp, 7 nexkumii, 10 1a60paTOPHBIX 3aHATHIA
IKO0JIOTHSI MUKPOOPTaHU3MOB
Jlexuus Nel (2 gaca)
Hcropust pa3BUTHA SKOJOTHS MUKPOOPTraHU3MOB. DKOJIOTHSI MUKPOOPTaHU3MOB KaK HayKa

Bormpocsr u 3aganus:
1. OcHOBHOIi IpeAMET U3Yy4eHUs JUCHUILIUHBI, LU 1 331a41 SKOJIOTHA MUKPOOPTaHU3MOB.
2. buocdepa 1 MUKpoOpraHu3Mel. Jlucrepcus MUKPOOPTaHU3MOB.
3. Ucropus pa3uths 3kosorun MukpoopranmsmoB. C.H. Bunorpazckuit u M BeliepiHK — 0CHOBOIOJIOKHHKH 3KOJIOTHIECKOTO
HaTIpaBJICHHs B MUKPOOHOJIOTHU. DKOJ0rnyeckuii mpuHuun Bunorpanckoro-beitepunka. Bknan B.I1. Omenstackoro, H.I'.
XomnonHoro, b.H. ITepdunbesa, b.J1. Vcauenko u ap. B pa3BUTHE 3KOJIOTUH MUKPOOPTaHMU3MOB KaK HayKH.
4. HanpaBnieHUs! COBPEMEHHOH SKOJIOTUH: ayTIKOJIOTHS, CHHIKOJIOTHSL, IOy ISIIIUOHHAS 9KOJIOTHsI, CHCTEMHAsI DKOJIOTHS.

Jlexuus No2 (2 gaca)

OCHOBHBIE METO/IbI UCCIIEA0BAaHHUS MUKPOOPTaHU3MOB

Bomnpocs! u 3aganust:
1. Knaccuyeckue 1 MOJICKYJISIPHO-OMOJIOTMYECKHE METO/IbI UCCIIEIOBAHUS CTPYKTYPhl MUKPOOHBIX COOOIIIECTB.
2. M3yueHne akTHBHOCTH MUKPOOPTAHU3MOB B TIPHPOJIC.
3. AyT9KOJIOTHSI MUKPOOPTAaHU3MOB.

Jlexuus Ne3 (2 vaca)

Abunortnyeckue (HaKToOpsl cpeapl BaxKHBIE IS TpoKapHoT. Kucmopoz.

Bomnpocs! u 3aganus:
1. Bnusiaue Ha KU3HEAEATEIbHOCTH MUKPOOPTAaHU3MOB a0HOTHYECKHX (HaKTOPOB CPEIIBI.
2. KapayHanbHbIE TOYKH POCTa: MUHUMYM, ONTUMYM, MaKCUMYM.
3. TonepaHTHOCTB. 3aIIUTHBIE MEXaHU3MBI KJIETOK MIPOKAPHOT.
4. CTeHO 1 3BpUOMOHTHBIE MUKPOOPTaHU3MBI.
5. MexaHu3Mbl B3aUMOEHCTBHS IPOKAPUOT ¢ MOJICKYJIIPHBIM KHCIOPOAOM.
6. Toxcuueckue 3 PEeKTh MOJIEKYIISIPHOTO KUCIOPO/Ia U €r0 MPOU3BOIHBIX.

Jlexiust Ne4 (2 yaca)

Abnotnueckne GakTophl CpeIbl BaXKHBIE IS IPOKAPHOT: TeMIlepaTypa

Bomnpocs! u 3aganus:
1.BiusiHue BBICOKMX M HU3KHX TEMIIEPATyp Ha KHU3HENEeSITEIbHOCTh MUKPOOPTaHH3MOB.
2. Icuxpoduibl, Me30duibl, TepMODUITBL, THIEPTEPMODUIIBL.
3. CteHo- 1 3BpUTEPMHBIC (HOPMBI.
4. MexaHHM3MBI [ICUXPO- U TEPMODIITHH.

Jlexuus No5 (2 waca)

AbuoTtnyeckue (HakToOpsl Cpebl BaXKHbIE IS IPOKAPHOT: 3aCOJICHUE U JI.

Bomnpocs! u 3ananus:
1. Bausaue pH cpesbl Ha )KU3HEAEATEIBHOCTH MUKPOOPTaHU3MOB.
2. Heiitpodusl, anumaouis, aakano(uibl.
3. Mexanu3smsl pH-romeocrasa.
4. BojHas aKTUBHOCTH CpEJIbl.
5. Tanodunsl. OcmopubL.
6. MexaHn3MBI OCMOPETYIISILIMN H OCMOIIPOTEKTOPHBIE BEIIECTBA.
7. Kcepodunus.
8. doTocHHTETHYECKUI AaKTHBHAS PAIHAINS TS pa3HBIX rpynn GoToTpodos.
9. Y®-uznyueHue, MOHU3UPYIOIIEE U3TYUYCHHUE.

Jlextust Ne6 (2 gaca)

Coo01mecTBa MUKPOOPTaHU3MOB

Bomnpocs! u 3apanus:
1. Muxpo6HOe coO0LIECTBO KaK II€T0CTHOCTb.
2. Tpoduyeckue B3aNMOIEHCTBHS B MUKPOOHOM COOOLIECTBE.
3. Koonepauus u konkypenuus. KoonepatupHsie Tpoduueckue B3auMoOTHOLICHHs. [IpoyKT-cyOcTpaTHbIE B3aUMOJCHCTBHS MEXTY
oprann3Mamu. Tpoduueckne Ienu u CeTH.
4. TepMoauHaMHUYeCcKHe TPEOOBaHUS K COOOIIECTBY M OTJEIbHBIM OpraHu3MaM B HeM. DKO(HU3HOIIOTHUECKUE IPYTITBI B COOOIIECTBE:
MIEPBUYHBIC TIPOTYLIEHTHI, ICCTPYKTOPHI M UX CIenuanu3anys no cyocrparam. Konuorpods! (3MMOreHbl ), THAPOIUTUKH,
JcCUNITPOdBL, TEpBUYHBIE aHAdPOOBI, BTOPUYHBIE aHAdPOObI. ' HIPpOreHOTpO(HbIE H aleTOTPO(MHBIE OPTraHU3MBL.
5. AHadpoOHOE OKHCIICHHE JIETYUHUX KHUPHBIX KUCIIOT.
6. MexBH10BOI1 NepeHOC BOZOpoaa U katabonuueckas cuHTpodus. ['a30Tpodsl. ABTOXTOHBI.

Jlexuus No7 (2 gaca)

BHyTpH- 1 MEXIOMYJISIOHHBIE B3aUMOOTHOILIEHUS MUKPOOPTraHU3MOB

Bomnpocs! 1 3apanust:
1. Pa3Burtue coobuiecTBa OT KOJIOHU3ALMH 10 KiauMakca. Cykieccusl.
2. bunapuble B3auMOJeHCTBUSL.
3. KonkypeHIus 3a cyOcTpar ¥ IpaBHiIo KOHKYPEHTHOTO BeiTecHeHUs. JKuzHeHHble cTparerun. K-crpareru, r-ctpaters, L-cTpareru.
KonkypeHus Mexy rpynnaMu B coodiectse. [Iporkooneparus 1 anabonudeckasi CHHTpodus. AHTHOUO3 U MPOIYKIUS
(M3HONOTUYECKH aKTUBHBIX BELIECTB.
4. ABToperymnsius MUKpOOHBIX coobuiecTB. Pusndeckas opraHu3alys CooOLIeCTB B MPOCTpaHCTBe. [IpaBruino MUHUMAIBHOTO
T HY3HOHHOTO PACCTOSIHUSL.
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5. lluano-6akrepranbHOE COOOIIECTBO KaK MPOTOTUI B3aUMOJICHCTBUS B COOOIIECTRE.
6. [IpocTpaHCTBEHHAs OPraHU3aIYs B3aUMO/ICHCTBYIOIUX TPy MUKPOOPraHU3MOB. DaudukaTopsl. bromienku. Xiombs.

JlaGoparopHoe 3anstue Nel-2 (4 yaca)

ToHsTHE SKCTIEPUMEHTa B 9KOJIOTUH MHKPOOPTaHU3MOB

Bormpocsr u 3aganus:
1. OcHOBHBIC MPUHIIUIIBI OPraHU3AIMU TA00PATOPHUHU IKOJIOTUH MHUKPOOPTaHU3MOB.
2. ITocTaHOBKa OIBITOB IO N3YYEHHIO MHUKPOOOHACETIEHHS PA3IHMIHBIX IKOJIOTHYECKUX CHCTEM MUKPOOPTaHI3MOB.
3. TTocTaHOBKA OMBITA 110 BIMSHHIO ISHCTBHUS MUKPOOPTAHU3MOB Ha HOPMUPOBAHHE 3yKAPHOT.

JlaGoparopHoe 3anstue Ne3-4 (4 yaca)

Opranu3alys 1a00paTopHH 10 U3YYCHUIO IKOJIOTHH MHUKPOOPTaHU3MOB

Bormpocsr u 3aganus:
1. Dkckypcusi B MUKPOOHOJIOTHYECKYIO TaO0OPaTOPUIO MPUPOTOOXPAHHBIX OPTraHU3aIHi.

JlaGoparopHoe 3ansTue Neb5-6 (4 yaca)

OCHOBHBIE METOJIBI H3YUCHHUS IKOJIOTUH MUKPOOPTAaHU3MOB

Bormpocsr u 3aganus:
1. UccnenoBanust pe3ysibTaTOB SKCIIEPUMEHTA.

JlaGoparopHoe 3anstue Ne7-8 (4 yaca)

OCHOBHBIE IPUEMBI aHAJIN3a PE3YJIbTATOB IKCIIEPHUMEHTA MO IKOJIOTHH MUKPOOPTaHI3MOB

Bormpocsr u 3aganus:
1. AHasnu3 pe3ysIbTaToOB YKCIIEPUMEHTOB U HX CTaTHCTHYECKast 00padoTka.
2. I'pamoTHOE Hay4HOE 0(OPMIICHHE MTOTYIEHHBIX PE3yJIbTaTOB.

JlaboparopHroe 3anste Ne9-10 (4 gaca)

IpakTrka GyHKINOHUPOBAHHUS JTA00PATOPUH MO H3YUESHHIO SKOJIOTHH MUKPOOPTaHU3MOB

Bompockl u 3aaHus:
1. DkcKypcHs B MUKPOOHOJIOTHYECKYIO JTa00paTOPHI0 IPHPOIO0XPAHHBIX OPTaHH3AIIUH.

5.2. Conep:xanne caMoOCTOATEIbLHON PadoThI MO AUCHUILINHE (MOAYJIIO)

Copnep:xaHne 00s13aTe/IbHOIl CAaMOCTOSATEILHOI PadOTHI IO JUCHUIIJINHE

(Ne /11| TeMbl AUCIUTIITMHBI CopneprxkaHue caMOCTOATENbHON paboThI ITpoxykTs
1 Oprasuzanus MexaHU3Mbl PaJHOyCTOHYNBOCTH. BiMsHNE 36MHOTO TATOTEHUS, MATHUTHBIX 3HaHus 00 OCHOBHBIX
MHKPOOHBIX TIOJTEH, TUAPOCTATHIECKOTO JaBJIeHHs Ha )KU3HEEeITENILHOCTh MPUHIUITAX
9KOCHCTEM MHKPOOpraHu3MoB. COeJUHEHUS U HOHBI, TOKCUYHBIE 111 MUKPOOPIaHU3MOB. OpraHu3aluu
Konuenrparms nutatenbHBIX BemecTB. Komnotpodsr 1 ouroTpodsl. B3aUMOOTHOLICHHUH
AnanTuBHbIEC PeaKIIUU MUKPOOPTaHU3MOB Ha CTPECCOBBIC BO3JICHCTBHUSI. MHKPOOPTaHU3MOB B
TIPUPOTHBIX
YCIIOBUSX
2 Oprannzanus DKCTpeMalbHEIe YCIOBUS U MPUCTIOCO0IeHNE K HUM MHKPOOPTaHN3MOB. 3HaHus 00 OCHOBHBIX
MHKPOOHBIX OkcTpeModuIIbHbIE MUKPOOPTraHU3Mbl. DK30010JIOTHS U MUKPOOPTaHU3MBI. IPUHIUIAX
9KOCUCTEM Ipucniocobiienne kK GU3MIECKAM yCIOBHSIM CPEAbl: B3BEIICHHBIE OpTaHM3aINU
(IaHKTOHHEIE), MPUKPETUICHHBIE (POPMBI. TaKCHCHI y IPOKAPHOTA. B3aMMOOTHOILIEHUI
dopmupoBaHne OHOTUIEHOK M )KM3Hb B KOJUIOUIHOM cpee. Aare3ns. Onu(UTHL, | MUKpOOPraHH3MOB B
nuTO(UITBHEIE OpraHu3MbL. JKU3Hb B TIOABMKHOM cpene. KpeHohwb!. TIPUPOIHBIX
YCIIOBUSX
3 Oprasu3anys B3anmopeiicTBIS MEKPOOPTaHU3MOB € TIPEICTABUTEINSIMU IPYTUX TPYIII 3HaHMs 00 OCHOBHBIX
MHKPOOHBIX *KUBOro Mupa. [IpoxapHoThl U MPOTUCTHI. DHAOCUMOHOHTHI U STUOUOHTEL. MIPUHIMIIAX
IKOCUCTEM CuMOHO3BI METAHOT€HHBIX OaKTEPUil 1 MOPCKUX aHAdPOOHBIX IPOCTEHIINX. OpTaHM3aINI
T'uaporenocomsl. Cumbuorpodroe nutanue. CUMONO3bI IPOKAPUOT U MOPCKUX | B3aMMOOTHOLICHHH
0eCII03BOHOYHBIX )KUBOTHBIX. TpohocoMbl. CHMOMOHTEI HACEKOMBIX MHUKPOOPTAaHN3MOB B
(BHEKJIETOUHBIE U BHYTPUKIETOUHbIE). Munieromsl. HacekoMble — nepeHocuuku HPUPOJHBIX
B030yauTeNel HHPEKINOHHBIX 00JIe3HeH )KUBOTHBIX U pacTeHuil. CHUMOHMO3bI YCIIOBHSAX
MHKPOOPTaHU3MOB C PACTUTEILHOSAHBIMY KUBOTHBIMU. MUKPOOHBIE Pabouas Terpanb

coobmecTBa py6na xBauHbIX. HopmansHas Mukpogopa genoBeka, ee
(YHKIMU U 3HaYCHHE.

4 Opra=ausarms Muxkpoopraru3Msl 1 atMocepa Porrb MEKpoopranu3MoB B (HOpMUPOBAHAN 3HaHUI 00 OCHOBHBIX

MHKPOOHBIX ra30BOro cOCTaBa aTMoc(epsl. FICTOUHHUKH, CTOKH, pe3epByaphl Ia30B MPUHIHIAX

9KOCUCTEM arMocdepsl. Co3aaHne KUCIOPOAHOI aTMocdeps! B pe3ynbTaTe qucbamaHca opraHu3aluu
MEXKIy NPOLyKIHEH U IeCTpyKLUUeH OpraHuuecKkoro BelecTsa. bakrepun kak B3aUMOOTHOLIECHUH
BaKHEHIIUH (hakTop moaaepKaHusd MUKPOKOMIIOHEHTHOT'O COCTaBa aTMOC(Ephl. | MUKPOOPTaHU3MOB B
Jbixanue noussl ¥ npoxykuus CO2. I'azorenepupyromniye aHa3poOHbIe IIPUPOIHBIX
coobmectBa. OKUCIUTENbHBIN OakTepuanbHblil GuibTp. [TapHUKOBEIH 3G deKT u YCIIOBUSX
MHKpOOpraHu3Mbl. ATMochepa Kak cpefia OOUTaHUSI MUKPOOPTaHU3MOB. Pabouas Terpanp

Crnoco0bl nonaganusi MUKpPOOPTaHU3MOB B BO3yX. Mukpodiopa Bo3myxa.
Mukpoduiopa Bo3ayxa 3aKpbIThIX HoMeleHHH. MUKpOOHBIN a3p030Jib.

5 Opranuzanys OyHKIMOHAIBHAS POJIb TIOYBEHHBIX MUKPOOpPraHu3MoOB. Poib 3HaHust 00 OCHOBHBIX
MHUKPOOHBIX MHKpPOOPTraHU3MOB B ITpolieccax noyBooOpasoBanus. Pasnoxenue MPUHINAIIAX
9KOCHUCTEM JIMTHOLEIUTIONIO3bI MUKPOOHBIMH COOOIIECTBAMH KaK JOMHHUPYIOIIUI 1 OpraHu3aIuu
XapakTepHbIH A7t ToYB Tpodrdeckuit MapimpyT. OOpa3oBaHUe TyMyca H ero B3aUMOOTHOIICHUN
pacniaa. ABTOXTOHHAs M 3MMOTE€HHasi MUKpoduiopa 1mouBkl. B3anmopeiicTBue MHUKPOOPTaHU3MOB B
MHUKPOOPTaHU3MOB ¢ pacTeHussMH. CaMOOUHILEH!E TIOYBHI. TIPUPOJHBIX
YCIJIOBUSIX
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6 Opranuzanus Crenugurka mouBbI Kak Cpebl 0OUTAaHUSI MEKPOOPTaHU3MOB. 3HaHus1 00 OCHOBHBIX

MHUKPOOHBIX [IpocTpaHcTBEHHAs TeTEPOreHHOCTH 1MOYB. [louBeHHBIE rOpU30HTHI. [TouBa Kak MIPUHIMIIAX

3KOCHUCTEM Tpexdasznas cuctema. TBepas daza moYBbL. AAre3us U pa3BUTHE OpraHu3aIuu
MHKPOOPTaHU3MOB Ha IIOBEPXHOCTH MOYBEHHBIX YacTHil. JKukas (asza moussl. B3aMMOOTHOIIICHHI
T"a3zoBas daza mouBsl. J{pIXaHUE MOYBHI U €€ 3aBUCUMOCTH OT MHUKPOOPTaHU3MOB B
THIPOTEPMHUUYECKHUX YCIOBUN. DMHCCHSI Fa30B MIOYBOH KaK MoKa3aresib OanaHca MPUPOIHBIX
MEXTy TIPOIYKIIUCH U OKUCIIEHUEM ra3oB. KoHIIeus CTpOCHHS 1 YCIIOBUSIX
(hyHKIIMOHUPOBAHUS KOMIUIEKCA TIOYBEHHBIX MUKPOOpraHu3MoB. [TouBa kak Pabouas TeTpans

MHO>KECTBO CpeJl 0OUTaHHUSI MUKPOOPTaHU3MOB. [IpHHITNIT MUKPO30HAIBHOCTH.
MuxkpoOnsiii myin. [lyn merabonuros. Ilpunuun ny6nupoBanus GU3N0IOTO-
OMOXMMHUYECKHX NPOLEcCOB B MoyBe. MUKpOOHas CyKIleccusi B OYBE.

Cojep:kaHue CAMOCTOSTEIbHOI PadoThI 0 AMCHUILIMHE HA BHIOOP CTY/IEHTA

Ne Tembl . [poaykTsl
Coaep:kaHue caMOCTOATE/ILHOM PaboThI CTYIEHTOB
n/n JAUCIHUILIHHbI JeATETbHOCTH
1 | Oxcnepumenr no Pa3paboTka ombITa 110 SKOJIOTMK MUKpoopranusMa yposus YHUPC Daiin ¢
JKOJIOTHH pa3paboTKoii 1o
MHUKPOOPTaHU3MOB CaMOCTOSITEIILHO
BBIOpaHHOH TeMe
2 | OxcriepuMeHT O Pa3paboTka ombITa 110 5KOIOrMK MUKpoopranusma yposas HUPC Qaiin ¢
JKOJIOTHH pa3paboTKoii 1o
MHUKPOOPTaHU3MOB CaMOCTOSITEIILHO

BBIOpaHHOH TeMe

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

[Mpu opranu3anyy H3y4eHUs] TUCHUIUTMHEI OYAyT UCIIOIBb30BaHBI CIEAYIOIINe 00pa3oBaTebHbIe TEXHOIOTHU:
MHPOPMATMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH, TEXHOJIOTHSI OpPraHU3allMy CaMOCTOSITEIIbHONW pabOThI, TEXHOJIOTHS
pediaekcuBHOrO 00yUSHHUS, TEXHOJIOTHS MOIYJIEHOTO 00YUYEHUSI, TEXHOJIOTHSI UTPOBOTO OOYUEHHsI, TEXHOJIOTHU TPYIIIOBON
JTUCKYCCHH, HHTEPAKTUBHBIE TEXHOJIOTHH, TEXHOJIOTHSI TPOOJIEMHOT0 00yUYEeHNUs], TEXHOJIOTHS OPTaHH3aluu
y4eOHO-HCCIIeIOBATENbCKON ISSITEIbHOCTH, TEXHOJIOTHS MPOEKTHOT0 00yYeHHs, TEXHOJIOTHS Pa3BUTHSI KDUTHUECKOTO MBIILICHHSI.

5.4. TeKleIl/Iﬁ KOHTPOJIb, IIpOMe)KyTO‘{HbIﬁ KOHTPOJIb U IPOMEXKYTOYHAA aTTECTAllUA

BampHO-pedTHHTOBas KapTa AUCHUIUTHHEI 0(hopMIIeHa KakK MPIIoKeHHe K pabodeil mporpaMMe TUCIUTUINHEL.
®DOoH/1 OLIEHOYHBIX CPEJICTB JUIS NPOBEICHUS IPOMEKYTOYHOM aTTECTallMi 00yUYaIOINXCs TI0 TUCIUIUIMHE 0(POPMIIEH OTACIbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOINYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomennyemas aureparypa

ABTODBI, COCTaBUTETHN 3arnaBue W3narenscTBO, TOI
JI1.1| borpanos, U. N. CpaBHHUTENBHAS KOJIOTUSI PACTEHUH U )KHUBOTHBIX : yueOHOe mocodue | Omck : Omckwuit
[l6+] / W. W. bormanoB ; OMCKHH TOCYJapCTBEHHBIH | TOCYHapCTBEHHBIH
nenarorndyeckuii ynusepcurer. — 308 c. : wi., Tabn. — Pexum | nemarorumueckuii
JIoCTyTa: o TTO/IITUCKE. - URL: | ynuBepcurer (OmMITIY),

https://biblioclub.ru/index.php?page=book&id=616141. — Bubnuorp.: 2017.
c. 222-229. — ISBN 978-5-8268-2079-7. — TekcT : 3JIeKTPOHHBIH.

JI1.2 | Tpynuukosa C. B. Muxkpobuosorus : yuedbHoe mocobue : [16+] / C. B. IIpynuukosa, E. | KpacHosipck

H. AdanacoBa, H. N. Capmaroa ; Cubupckuii denepanbubiii | Cubupckuii
yHuBepcutet. — 120 c. : win. — Pexxum gocryna: mo noanucke. — URL: | denepanbhblit
https://biblioclub.ru/index.php?page=book&id=706624. — bubnuorp. | yHHBepcHTET (CoV),

B KH. — ISBN 978-5-7638-4492-4. — TekcT : 3JeKTPOHHBII. 2021.
6.1.2. JlonoaHuTeEJLHAS JUTEpaTypa
ABTOpHI, 3arnaBue WznarenscTBO, r01
COCTaBHUTENHU

JI2.1| Tpocrakos H. U. Buoskoinorus : yue6Hoe nocobue / H. U. IIpocrakos, B. b. T'ony6 ; | Boponex :
BopoHexckuil  rocygapcTBEHHBIA  YHHBEPCUTET  MHXEHEpHbIX | M3matensckuid nom BI'Y,
TexHosoru. — 439 c. : cxem., ui., Tabn. — (Yueonuk Boponexckoro | 2014,
roCyJJapCTBEHHOTO YHUBEpcUTETa). — PexuM gocTyna: 1o MOJIHUCKe.
— URL: https://biblioclub.ru/index.php?page=book&id=441605. —
Bubnmorp. B kH. — ISBN 978-5-9273-2105-6. — TeKCT : 31E€KTPOHHBIH.

JI2.2| Hertsapesa, U. A. buorexHonornueckuii MOTEHIMAN MOYBEHHBIX MukpoopranusmoB : | Kaszamp :  Kazanckuii
yueOHO-MeToanueckoe mocobue : [16+] / U. A. errsapesa, A. C. | HauuoHaJIbHBII
Cupotrkun ; Ka3zaHckuii HalMOHANIbHBIA  HCCIENOBAaTENbCKHM | HCCIeI0BaTENbCKUN
TeXHOJIOTHYeCKHi yHuBepcutet. — 112 c. : mi., Tabi., cxem. — Pexxum | TexHomormyeckui
JloCTyma: 1o MOJIIHCKE. - URL: | ynusepcurer (KHUTY),
https://biblioclub.ru/index.php?page=book&id=612203. — Bubmmorp. | 2019.
B KH. — ISBN 978-5-7882-2647-7. — TekcT : 3J€KTPOHHBIIA.

6.2 Ilepeyenb mMporpaMMHOro odecreveHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP
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- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuens HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM, MPodecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcurerckas OUOIMOTEKa OHIAWH

- baspl nannbix Springer eBooks

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOIY JIS)

7.1| HammeHoBaHuE CIie[MaIbHOTO MOMEIIECHHS: yueOHas ayIMTOpHS JJIS IPOBEACHUS JIEKIIUOHHBIX U Ta0OpaTOPHBIX 3aHATHIA,
TPYIIIOBBIX KOHCYJIBTAMN, HHIUBHIYAIbHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJIS, IPOMEXYTOYHON aTTecTanuy, Y deOHast
aymuropusi. OcHaleHHOCTh: MenoBast nocka-1mr., KommiekT yueOHoit mebenu, HoyTOyK, POeKIMOHHOE 000py10BaHUE
(MyJIBTUMETUIHBIN TPOSKTOP U SKPaH).

7.2| HammeHOBaHHE CHICIUATBHOTO MIOMEIICHHUS: TOMEIICHUE ISl CAMOCTOSATEbHON paboThl, YuTanbHbI# 3a51. OCHANICHHOCTS:
[TK-41ut. ¢ BO3MOYKHOCTBIO MOJKITIOYCHHUS K ceTH «THTepHeT» 1 00ecIiedYeHuEM JOCTYIA B JJICKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarensHyio cpeay CI'CITY, [ucemennslii cron-4 mr., [lapra-2 mrT.

7.3| HanmeHoBaHME CIEIMAIBHOTO MOMEIICHUS: YaeOHas ayAUTOPHS JUIS IPOBEICHUS JIAOOPATOPHBIX 3aHATHH, Y4eOHO-
HCCIIEIOBATENBCKAS JIA00PATOPHS MUKPOOHOJIOTHH, IIUTOJIOTHH U TeHeTUKU. OCHAIICHHOCTh: MUKpocKoI-141mirT.,
Muxponpenapatsl-10mT., XonoawisHuk, CymuibHbli mkad (Tepmoctar)-1mrt., JJaboparopHas nocya (poOupku, KoaosL,
XMMHWYECKHe CTaKaHBI, MePHBIE IIMIHHAPEI, BOPOHKH, MUIeTKH, yamku [lerpu), JlabopaTopHOe 060pynoBaHHE (IITATHBEI,
CIMPTOBKH, IMHIETHI, IPENapoBaIbHbIE UIJIBL, IPEAMETHBIC U TIOKPOBHBIE CTEKIIA, BECHI, aCOECTOBBIE CETKH, MANETKH),
Tabnuipl-261mT., Mesosas qocka-1mr., KommiekT yueOHoi Mebenn

7.4 HaumeHoBaHHUE CIIEIMATIBHOTO MOMEIICHHS: TOMEIICHHUE ISl XPaHEHHS U MPO(UIaKTHIECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus, Cinyxeonoe nomerienue. OcHarienHocTb: lkag-8mir., JTaboparopuas nmocyna, Peaktussl, CeTku
repOapubie, Jlonatku, TaOmuIrs!

8. METOAUYECKHE YKA3AHMUS 10 OCBOEHUIO JTUCIUIIJIMHBI (MO JISI)

Pabora Hax TEOPETHYECKUM MaTEpUaioM MIPOUCXOJHUT KPATKO, CXeMaTHIHO, TIOCIIe0BATEILHO (PUKCHPOBATH OCHOBHBIE TTOJIOKEHHS,
BBIBO/IBI, (HOPMYJIMPOBKH, 0OOOIICHHUS; IOMEYATh BaXKHBIC MBICIIH, BBIJIENISATH KIIIOYEBBIE CII0Ba, TepMUHBI. [IpoBepka TepMHHOB,
TIOHSTHUH C MOMOMIBIO SHIMKIIONEHH, CIIOBapeii, CIIPaBOYHUKOB C BEIITUCHIBAHHEM TOJIKOBAHUH B TeTpaab. OO03HAUYNTH BONPOCH,
TEPMHUHBI, MaTepHall, KOTOPBII BBI3BIBAET TPYIHOCTH, IOMETHTh U HOMBITATHCS HAWTH OTBET B PEKOMEHIyeMoii tuteparype. Eciu
CaMOCTOSITETIEHO HE YIaeTcsl pa300paThCs B MaTepralie, Heo0X0IuMo ChOpMYIIHPOBAThH BOIIPOC U 331aTh MPEIOIABATEIIO.
[TpopaboTka paboueit mporpaMMbl AUCIHILIHHEL, YCIAS 0c000€ BHUMAaHHE 1IEJSIM U 3a/1a4aM, CTPYKTYPE U CO/ICPIKAHUIO
nucuuIuinHbl. KoHCTIeKTHpoBaHHe HCTOYHHUKOB, ITOJITOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHAYEeMOit
JUTEpaTypsl, pabota ¢ UHHOPMAITHOHHBIMI UCTOYHUKAMHU B Pa3HBIX GopMaTax.

Taroke B mporecce H3y4eHus TUCIUIUIMHBI METOIMYECKHE PEKOMEHIAIMK MOTYT OBITh M3/IaHbI OT/IEJIbHBIM JIOKYMEHTOM.
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IIpunoxxenue
BbannsHO-peHTHHTOBas KapTa IUCIUIITHHEI « DKOIOTHS MHKPOOPTaHU3MOBY»
Kypc 1 Cemectp 1
Bun xontpons MuHuMansHOe KOJIHIECTBO MakcumanbHOE
OastoB KOJINYECTBO 0aJIOB
JKeoJIOTHS MHKPOOPTaHA3MOB
Texymuit KOHTPOIB IO pa3Aemy:
1 AynutopHas pabota 10 30
2 CamocrosTenbpHas padoTa (CHeluanbHble 00s3aTeNIbHbIe (POPMBI)
3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) 16 20
KontponbHOE MeponpHATHE 10 pa3aely
TIpomMexyTOUHBIH KOHTPOJIh 26 50
IIpoMexxyTouHast aTTeCTALMA 30 50
Hroro: 56 100

Bujtsl KOHTpOIIS TepedeHb WM MPUMEPHI 3aTaHU, KPUTEPHU OLCHKU U KOJIMYECTBO OAJLIOB TeMbl 11 U3y4YeHHs U 00pa30BaTeNIbHBIC PE3YIIBTATHI
Texymuii KOHTPOIb MO pa3eTy « IKeoJ0rHsi MUKPOOPTaHH3MOB)
1 | AynutopHas pabora | MakcumanbHOe KonudecTBo O6amios — 30 Tembl U1 U3yUYeHHUs:

MuHnrMansHOE KonudecTBo 6amros — 10 Ipemver u 3amaun Kypca. MecTo MEKpOOPTaHU3MOB B HEPApXUH KU-Boro. CHcTeMaTHKa

3a akTUBHYIO PabOTy Ha ayJUTOPHBIX 3aHATUX (7 JEKIHOHHOM U 3 IPAaKTUYECKUX) | M HOMEHKJIATypa MUKPOOPIaHU3MOB: OaKTepuu, IpuObI, IPOCTEHINNE, BUPYCHIL.

ot 1 1o 3 6amnoB bakrepnn: XUMHYECKHil COCTaB, MINTAHUE, BIXaHUE, POCT U Pa3MHOXKEHHE.

BsaumoneiicTBue BUpyca ¢ KIETKOM: MPOLYKTUBHBIN THIT B3aU-MOJAEHCTBUSA
(penpoyKuusi BUPYCOB) M MHTETPATUBHBIN THIT B3aUMOJICHCTBUS (BUPOTCHHUS).
KynbsTuBupOBaHue U MHAKMKALUSA BUpYcOB. bakrepuodaru.

Mukpodiiopa moussl. Mukpodiopa Boasl. Mukpodiiopa Bo3ayxa. Poib
MHKPOOPTaHU3MOB B KPyTOBOPOTE BEIECTB B Ipupoje. Mukpognopa Tena 4enoBeka.
MUuUKpOOpraHu3Mbl IOBEPXHOCTH pacTeHUH. OUTONATO-T€HHbIE MUKPOOPTaHU3MBIL.
PexomOunaryst y 6aktepuii: TpaHcdopmarys, TpaHCIyKIHs, KoHboramus. [Inazmumst.
MyTtauuy. OcOGEHHOCTH F€HETUKU BUPYCOB.

MeTtoabl MUKPOCKOITUYECKOTO UCCIIEJOBaHUSI MUKPOOPTraHu3MOoB. [Ipurorosinenue
IIPY>KU3HEHHBIX [IPENapaToB MUKpoopranusmos. Ilpurorosnenue Maska. Ilonyuenue
HAaKOMUTEIBHBIX KyJIbTYp CEHHOH M KapTO(eIbHON Manoyex.

OOpazoBaTenbHbIE PE3YJIBTATHIL:

3HaeT: DKOJIOTHYECKUE 3aKOHBI, IPHIIOKHUMbIE K IPOKAPUOTUUECKHM OPraHU3-MaM.
Ymeer: paboTath ¢ 1a00paTOpHBIM 000-pyJOBaHHEM

BriasieeT: METOAMKOI ONBITOB 11O 3KOJIOTHH MHKPOOPTraHU3MOB
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2 | CamocrosTenbHas
pabota
(oOs13arenbHbIC

(hopMeI)

3 | CamocrostensHas
pabora (Ha BEIOOD)

Metoanueckas pa3paboTka uccienoBanus pasnuunoro yposus (HUPC, YUPC) B
pasJene «9KOJOTUsI MUKPOOPTaHH3MOB)

MakcumanbHoe KosdecTBo 6amioB — 20

MuHUMaIBHOE KOJHYECTBO OaIioB — 16

OueHnBaeTCcsl yMeHHE BBIOOPA TEMBI, JOCTOBEPHOCTH OTOOPAHHBIX METO/IOB,
JIOCTOBEPHOCTh aHAJIN3a MOJTYYCHHBIX PE3yJIbTaTOB M COOTBETCTBUH IIPABUIIAM
odopmIIeHHs] HAyYHOU paboThI.

Pa3paboTka ucciaeqoBaHus 10 TeMe BRIOMPAEMOil MAarHCTPAHTOM Ha J1abopaToOpHOM
3aHSITUH W MIPU BBIMOTHEHHN HAYYHOTO MCCIIEIOBAHHMS.

Kontponbsnoe
MEPOIPUATUE 10 Pa3AeILy

IIpomesxxyTounsrit
KOHTPOJIb (KOJIMUECTBO
6aioB)

TecroBble 3a1aHUNA:

JU1st IpOoKapyoT NEpeKItoYeHHe C OJHOro crocoda MUTaHus Ha Jpy-Toif Ipu
M3MEHEHUH YCIIOBUH Cpe/ibl

1. xapakTepHO

2. He XapaKTepHO

2. TIpokapHOTHI B KaUu€CTBE NCTOYHUKA MUTAHUS UCIIOIb30BaTh LIMAHU B
1. moryr

2. He MOryT

3. B kauecTBe HCTOYHHKA yTJIEpOAa IPOKAPHOTAMHU PEXKE UCTIONb3Y-F0TCS
1. opraHM4ecKue KHCIOTHI

2. KHPHI

4. Jly4miuMm UCTOYHHMKOM yTiepoza AJisi OOJbIIMHCTBA MPOKAPHOT SBIISETCS
1. yrmepon

2. YTrIeBoAOpoOna

5. Yamie B kauecTBE HCTOYHHUKA YIIIepoJa MUKPOOPTaHU3MbI HCIIOIb3YIOT CIIUPTHI
1. MHOroaTtoMmHble

2. OIHOATOMHLIE

6. TerepoTpodHbIC TPOKAPHUOTHI MOTYT UCIIOJIB30BaTh
1. oprannueckuii N u Heopranmueckuit C

2. Heopranndeckuii C u Heoprannueckut N

3. opranudecknii C 1 HeopraHndeckuii N

7. ®0T0aBTOTPO(GHBIE MUKPOOPTaHU3MBI UCTIONIB3YIOT YaCTH CIIEK-TPa

1. TOJIBKO BUAUMYIO

2. BHUIUMYIO H YIbTPaQHOJIECTOBYIO

3. BUIOUMYIO ¥ HH(PAKPaCHYIO

8. JIOHOpOM aMHMHOTPYMIIBI JJIsl CHHTE3a MTUPUMHIMHOB M apTHHUHA SBJISCTCS
1. TmyramuH

2. anmaHuH

3. kapbomomndocdar

9. JIoHOpOM aMHMHOTPYTIIBI JJIS1 CHHTE3a IIyPHHOB SBJISETCS

1. riyramuH

2. ajaHuH

Tembl Kypca «9KOJIOTH MUKPOOPTaHU3MOB)
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3. kapbOomomndochar

10. ABTOTpO(i)I)I I10 a30TYy OPpU UCIIOJIOBAHUU MHUHEPAJIBHOT'O a30Ta IIEPEBOISAT €ro B

opmy

1. HUTpUTOB
2. HUTpPATOB
3. ammuaka

11. Haubonee 6IM3KHUiT K OPraHUUECKUM COCMHEHHSIM KIETKH YPO-BEHb

OKMCJICHUS a30Ta UMEIOT
1. HUTPUTHI
2. HUTpAaThI
aMMHaK

W
o -

XJIOPOCOMBI
ME30COMBI
XJIOPOIUIACTHI

(98]

XJIOPOCOMax
Me30coMax
XJIOPOIUIACTAX

. Y nnanoGaxrepuil umeercs
(dorocucrema 1
(dorocucrema 2

N

. Y 3eneHbIX OakTepHit UMeeTcst
(dorocucrema 1
(dorocucrema 2

[*)}

LIAKIINYECKOE
HELUKINYECKOE
LIMKIINYECKOE U HELUKIINYECKOE

~

100-400 am
400-750 am
400-1100 uMm
4, 750-1100 am

WP 2PN = W= D= D= s ==

18. MUKpOOpPraHW3MBbI, OCYHIECTBISIONINE TpoLiecC HOTOPEAYKIMH, HCIIOIB3YIOT

CBET C JUTMHOM BOJIHEI
1. 100-400 am

2. 400-750 am

3. 400-1100 um

4, 750-1100 am

19. Ha nomo /IHK B keTke NpokapuoT NPUXOJUTCS CYyXOH Macchl

1. 3%
2. 10%

. Y nuanoGaxrepuil GpyHKIMU (OTOCHHTE3a BHINOIHSAIOT

. Y 3eeHbIX 63KTCpHﬁ IMUIMEHTBI COCPEAOTOUCHBI B

dorocucrema 1 u porocucrema 2

¢orocucrema 1 u porocucrema 2
. ¥V nnanoGakTepuii B rereporpcrax GpochoprinpoBaHme

. CDOTOCI/IHT83I/IpyIOH.[I/Ie MHKPOOPTaHU3MBbI UCIIOJIB3YIOT CBET C JUTMHOM BOJIHBI
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SRR

(=]

—

U R LN =W

R

23.

17%
30%
52%

. BeHIeCTBa, MOCTYTIAIOIUE B KIICTKY 6aKTepI/II71 SABJIAKOTCA

HUCTOYHHUKOM SHEPTUH
MaTeprajJIoM IJid CHHTE3a BCIICCTBA
HUCTOYHHUKOM SHEPTUH U MaTCpHUAJIOM IJIA CHHTE3a BEIICCTBA

. IIJ'I?{ XapaKTCPUCTUKHN TUIIOB NUTAHUS MTPOKAPUOT UCIIOJIB3YIOT KPUTCPHUU

HCTOYHHK yriepoja

JIOHOP JIEKTPOHOB

UCTOYHUK dHEPTUU

HCTOYHUK SHEPTHU U JJOHOP 3JIEKTPOHOB

HCTOYHUK YIJIepO/ia, UCTOUHUK SHEPTHU U IOHOP 3JIEKTPOHOB

. K OCHOBHBIM TUIIAM MMHUTAHUS IMPOKapHUOT OTHOCUTCH

(horoopraHoreTepoTpodHbII

XEMOJIMTOABTOTPOHBIH

(doronuTorerepoTpodHbII

XEMOJIUTOTeTePOTPODHEII

XeMOOPTaHOABTOTPO(HBIN

Ecnu HCTOYHMK yIiIeposa - OpraHM4eckoe BEIeCTBO, JOHOP 3IeKTpoHoB H2S,

HUCTOYHHUK DHCPTUM - CBET, TO THUII ITMTAHUA

RO R LN LR W

agRroNPE

5.

(oroopranorereporpodus
doronuToTpodus
XEMOJIMTOABTOTPOGUS
XEMOOPTaHOTEeTEPOTPOPHS
doronuTorerepoTpodust

. MeranooOpa3yroiue 6akrepun

(hoToUTOaBTOTPODHI
(oToopranoreTepoTpodsI
XEMOJIUTOABTOTPO(DBI
XEMOOPTaHOTeTePOTPOQbI
doromuToreTepoTpodsl
A30T B KJIeTKe OaKTepHii COCTaBISIET OT CYyXOil Macchl
1%

2-5%

10-15%

20%

50%

MakcuManpHoe KoJn4ecTBO 0amios — 50.
MunnMansHoe KoandecTBo 6amios — 30.

IIpomexyTouHas
aTTecTanus

HpeZ[CTaBJ'IeHI)I B (bOHJIC OLCHOYHBIX CPEACTB IJIA HpOMe)KyTO‘IHOfI aTTeCTally 110 JUCHUIIINHE
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