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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 M 3AJIAYM OCBOEHMS JUCLUTIIAHBI (MOLYJIST)

Henp u3yueHus QUCUUILUTUHBL: (OPMHUPOBaHHE OOIIEKYJIBTYPHBIX KOMIIETeHLUI B cooTBeTcTBUM ¢ TpeboBaHusMu OI'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 mpo0iieMax B3aUMOJICHCTBHS B CHCTEME «MHKPOOPTaHU3MbI — OHocdepa», obecrieueHrHe HaydYHO-HH()OPMAIIMOHHOW OCHOBBI IS
(opMHpOBaHHS 3KOJIOTMYECKH TPAaMOTHBIX W COLMAIBHO-aKTHUBHBIX OOYy4YaloIIUXCs, CHOCOOHBIX OOBEKTHBHO OLEHHBAThH
HKOJIOTHYECKHUE MIPOLIECCHI U SBICHHS, TPOUCXOISIINE B COBPEMEHHOM MUpE.
B cdepe HayuHBIX UCCIIEI0BaHUIL:
[POBEACHNE HAYYHBIX HCCIECIOBAaHUI B OOJIACTH KOJIOTMH M OXPAaHBI MPHPOJBI, UCIIONB3YS 3HAHUS DKOJOTHH MHUKPOOPTaHH3MOB;
aHaJIU3 OIBITAa UCIOJIb30BaHMs OMOTEXHOJIOTUI COXpaHEHHS U MOAJep KaHus CTAOMIBHOCTH MPUPOJHBIX M COLMOKYJIBTYPHBIX CHCTEM
Pa3TMYHBIX YPOBHEH B TOM YHCIIE MCIOJIB30BaHHUS MUKPOOPTaHU3MOB B IpoIneccax OHopeMeaHaliy TepPUTOPHIA, ITOCTPAAaBIINX OT
AQHTPOIIOTEHHOTO BO3/ICHCTBHS,
15 PBI00BOJICTBO ¥ PHIOOJIOBCTBO

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

Huka (pazaen) 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]].[EFOCH OOPMUPYEMBIE B PESYJIBTATE OCBOEHI/IH I[I/ICIII/IHJII/IHLI
MOoAayJist)

OIIK-2 Cnioco0eH TBOPpYECKH HCIOJIb30BAThH B MPO(eccHOHATILHOM IesITeTbHOCTH 3HAHUS (DYHAAMEHTAJBHBIX H
NPHUKJIATHBIX Pa31eJ0B THCHHILIMH (MOAYyJIeii), onpeaesIoNIUX HANPABJIEHHOCTh MPOrpaMMbl MaruCTpPaTypbl;

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

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

OIIK-2.2 YMmeeT TBOpYECKH NOAXOAUTH K HCIOJIB30BAHUIO B TPO()ecCHOHANBHOM JeATeJJbHOCTH 3HAHUA GyHIaMeHTATbHbBIX
U MPUKJIATHBIX Pa3/1eJ10B AUCHUIINH (MOAYJIeii), onmpeIeasiioIUX HANPABJIEHHOCTH MPOrPaMMbl MAaruCTPaTyPhI

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

OIIK-2.3 Baageer 3HaHUSIMA (PYHAAMEHTAJIBHBIX M NPUKJIATHBIX pa3aeoB TUCHHUILINH (MOaYJIeil), onpeaeasiioumx
HAINPaBJEHHOCTb MPOrpaMMbl MArHCTPATYPbI

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

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaunmenoBaHue pa3/iesioB U TeM /BU 3aHATHUSI/ Cemectp | YacoB | UuTepakr.
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 AounoTtnyeckue (akTopsl cpeapl BaxkHble i npokaproTa. Kucinopoa. /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 0
1.6 Coo0111ecTBa MUKpoOpranu3MoB /Jlex/ 1 4 0
1.7 BHyTpH- 1 MEXXIONYJISIMOHHBIE B3aUMOOTHOIIICHHUSI MUKPOOPTaHu3MoB /JIex/ 1 2 0
1.8 TToHsITHE SKCTIEPUMEHTA B 9KOJIOTUH MHUKPOOPraHu3MoB /J1ad/ 1 4 0
1.9 OpraHu3aiys J1JabopaTopHH 10 U3YYEHHIO SKOJIOTHH MUKPOOpraHu3MoB /J1a6/ 1 4 2
1.10 OCHOBHBIC METO/Ibl M3YUCHHUS SKOJIOTUH MUKPOOPTaHU3MOB /JIab/ 1 4 0
111 OCHOBHBIE NIPUEMBI aHAJIM3a PE3YJIbTATOB 3KCIIEPUMEHTA 110 SKOJIOTUH 1 4 0
MHKpOOpTraHu3MoB /J1a6/
1.13 Muxpobuosnoruueckas 1abopaTopus IPUPOLOOXPAHHOTO HAIIPABICHUS 1 2 0
uccienoBanuii. /J1a6/
1.14 Opranu3zaiys HaboACHHUS 32 MUKPOOHOM AECTPYKIIMEH 3arps3HSIOUINX BEIECTB. 4 2
/J1ab/
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1.15 IMpakTuka QyHKIIMOHHUPOBAHUS JTa00OPATOPUH MO U3YUCHHIO YKOJIOTHU 4 2
MHUKpoopranu3mos /J1a6/

1.14 Opranu3aiysi MUKpoOHBIX 3kocucteM /Cp/ 1 48 0

1.15 DKCIIEPUMEHT 110 3KOJIOTUH MUKpoopranusmos /Cp/ 1 18 0

5. OneHoYHbIe M MeTOAUYECKHE MAaTePUAJIb] 10 AUCIHILIMHE (MOAYJII0)

5.1. Copep:xanue ayIuTOPHOIi paGoThI MO AUCHUIIHHE (MOIYJIIO)

1 cemecTp, 8 nexnmii, 13 1a60paTOPHBIX 3aHATHI
IKO0JI0THSI MUKPOOPTaHU3MOB
Jlexuus Nel (2 gaca)
WcTopus pa3BUTHSI 9KOJIOTHs MUKPOOPTaHU3MOB. DKOJIOT U MUKPOOPTaHU3MOB KaK HaykKa

Bomnpocs! 1 3aanust:
1. OcHOBHOH IpeMeT N3yUYEHHsI AUCUUIUTIHEL, LIEJU U 3aJa4H YKOJIOTHH MUKPOOPTaHU3MOB.
2. buoctepa 1 MUKPOOPraHU3MEL. Jlicriepcust MUKPOOPTaHH3MOB.
3. Uctopus passutus 3xosiorun mukpoopranuzmoB. C.H. Bunorpanckuit u M beliepuHK — 0CHOBOTIOIOKHUKH SKOJIOTHUECKOTO
HaIpaBJIeHHs] B MUKpOOUoJIoruu. DKojornyeckuii npuHuun Bunorpanckoro-beitepunka. Bknan B.I1. Omenstackoro, H.I'.
Xonoauoro, b.H. Iepdunbena, b.JI. McayeHko u Ap. B pa3BUTHE SKOJIOTHH MUKPOOPTaHU3MOB KaK HAyKH.
4. HanpaBiieHHs: COBPEMEHHOH 3KOJIOTHH: ayTIKOJIOTHS, CHHIKOJIOTHS, TTOIYJIALIMOHHAS SKOJIOTHS, CHCTEMHAs 3KOJIOTHSl.

Jlexuus No2 (2 gaca)

OCHOBHBIE METOIBI UCCIIEAOBAHHU MUKPOOPTraHU3MOB

Bormpocsr u 3aganus:
1. Kinaccudeckue U MOJIEKyJISIpHO-0HOJIOTMYECKUE METO/IbI UCCIIEJOBAHUS CTPYKTYPhI MUKPOOHBIX COOOIIECTB.
2. MI3yueHne akTHBHOCTH MUKPOOPTaHU3MOB B IIPHPOJIE.
3. AyT5KO0JI0TUsl MUKPOOPTaHU3MOB.

Jlexuus Ne3 (2 waca)

Abuornueckue (GakTOphl Cpeibl BaxKHbIE Ul IpokapHoT. Kucnopos.

Bomnpocs! u 3aganus:
1. Bnusiaue Ha KU3HEAEATEIbHOCTh MUKPOOPTAaHU3MOB a0HOTHYECKHX (HaKTOPOB CPEIBI.
2. KapayHanbHbIE TOYKH POCTa: MUHUMYM, ONTUMYM, MAaKCUMYM.
3. TonepaHTHOCTB. 3aIIUTHBIE MEXAaHU3MBI KJIETOK MIPOKAPHOT.
4. CteHO 1 3BpUOMOHTHBIE MUKPOOPTaHU3MBI.
5. MexaHn3MbI B3aUMOICHCTBHS IPOKAPUOT C MOJIEKYJIIPHBIM KHCIIOPOIOM.
6. Toxcuueckue 3¢ HEKTH MOJIEKYISIPHOIO KUCIOPOA U €10 IPOU3BOHBIX.

Jlexuus N4 (2 vaca)

AbuoTtnyeckue (HaKToOpsl Cpebl BaXKHbIE IS IPOKAPHOT: TEMIIEpaTypa

Bormpocsr u 3aganus:
1.BnusiHue BBICOKMX M HU3KUX TEMIIEPATYpP Ha )KU3HEAEATCIbHOCTh MUKPOOPTraHU3MOB.
2. Icuxpoduitbr, Me30duIIb, TepMODUITBI, THIEPTEPMODHUIIBL.
3. CteHo- u 3BpUTEPMHBIC (HOPMBL
4. MexaHH3MBI TIICUXPO- U TEPMO(UITUH.

Jlexuus No5 (2 gaca)

Abunortnyeckue HaKTOphl CPeIbl BaXKHBIE IS IPOKAPHOT: 3aCONCHHE U JIP.
Bomnpocs! u 3ananus:
1. Biusnue pH cpenbl Ha XKHU3HEIESATEIHHOCTh MUKPOOPTaHU3MOB.
2. Heiirpoduisl, anunoduisl, ankaaoQuibl.
3. Mexanusmbl pH-romeocrasa.
4. BojHasi aKTUBHOCTH CPEJIbl.
5. Tanodunsl. OcMoDHITBL.
6. MexaHu3Mbl OCMOPETYJISLMU U OCMOIIPOTEKTOPHBIE BEIIECTBA.
7. Kcepodumnus.
8. ®OoTOCHHTETHYECKUI aKTUBHAS paiualiys JAJIsl pa3HbIX TPy GOTOTpOQOB.
9. Y®-uznyueHne, MOHM3HUPYIOLIEE H3ITyYeHHE.
Jlextust Ne6-7 (4 yaca)
Coo0miecTBa MUKPOOPTaHI3MOB

Bomnpocs! u 3apanust:
1. Mukpo6HOe coo0LIeCTBO KaK II€TOCTHOCTb.
2. Tpodudeckue B3aNMOIEHCTBHS B MUKPOOHOM COOOIIECTBE.
3. Koonepanuus u koukypenuus. KoonepatupHbie Tpoduueckue B3auMOOTHOLICHHs. [IpotyKT-cyOCcTpaTHBIC B3aUMOJCHCTBHS MEXTY
oprann3mMamu. Tpoduueckne nenu u CeTH.
4. TepmoauHaMuueckue TpeOOBaHUS K COOOLIECTBY U OTACIBHBIM OpPraHU3MaM B HeM. DKO(GHU3NOTIOTHUECKHE TPYIIIBI B COOOIIECTBE:
MIepBUYHBIE TIPOAYLIEHTHI, IECTPYKTOPBI H MX crienuaiu3anus mo cyocrpatam. Komnotpodsl (3MMOTeHbI ), THAPOTHTHKH,
JIccunTpodbl, MepBUYHBIE aHAdPOOBI, BTOPUYHBIE aHA3POObIL. I'HIporeHoTpodHbIE U aeTOTPOGHbBIE OPTraHU3MBL.
5. AHa’poOHOE OKHCIIEHHE JEeTYyYUX )KUPHBIX KUCIIOT.
6. MexxBuI0BOH MepeHoc BoA0poa U kataboaudeckast CHHTpodus. 'a30Tpodsl. ABTOXTOHBI.

Jlexuust N8 (2 gaca)

BHyTpu- 1 MeXNOMYJIAIUOHHBIE B3aMMOOTHOIICHHS MUKPOOPTaHU3MOB

Bomnpocs! u 3ananus:
1. Pa3Butue coo01ecTBa OT KOJIOHU3ALUH 0 KiuMakca. Cykieccusi.
2. BuHapHbIe B3aUMOJICHCTBUSL.
3. KonkypeHnus 3a cyOCTpaT u IpaBuiio KOHKYPEHTHOTO BeITecHeHMsL. JKusHenHble crpareruu. K-ctparern, r-ctpareryu, L-cTparer.
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(bHBI/IOJ'IOFI/I‘IGCKH AKTUBHBIX BCLICCTB.

UG Gy3MOHHOTO PACCTOSHUS.
5. [luano-6akrepranbHOE COOOIIECTBO KaK MPOTOTUI B3aUMOJICHCTBUS B COOOIIECTRE.

JlaGoparopHoe 3anstue Nel-2 (4 yaca)
[ToHsATHE SKCIIEPUMEHTA B HKOJIOTMH MUKPOOPTaHU3MOB
Bormpocsr u 3aganus:
1. OcHOBHBIEC IPUHLIMIIBI OPraHU3ALUH Ja00PATOPUHU SKOJIOTHH MUKPOOPTaHU3MOB.

3. TTocTaHOBKA OMBITA 110 BIMSHHIO ICHCTBHUS MUKPOOPTAHU3MOB Ha HOPMUPOBAHHE IYKAPHOT.

JlaGoparopHoe 3anstue Ne3-4 (4 yaca)

Opranuzaiys 1a00paTopHy 1Mo U3YYSHHUIO YKOJOTHH MUKPOOPTAHU3MOB

Bormpocsr u 3aganus:
1. Dkckypcusi B MUKPOOHOJIOTHYECKYIO TaO0PaTOPUIO MPUPOTOOXPAHHBIX OPTaHU3AIHi.

JlaGoparopHoe 3anstue Neb5-6 (4 yaca)

OCHOBHBIE METO/IbI H3Y4CHHS IKOJIOTHH MUKPOOPTaHH3MOB

Bormpocsr u 3aganus:
1. UccnenoBanusi pe3ysibTaTOB SKCIIEPUMEHTA.

JlaGoparopHoe 3anstue Ne7-8 (4 yaca)

Bormpocsr n 3aganus:
1. AHasu3 pe3yJIbTaToOB YKCIIEPUMEHTOB U HX CTaTHCTHYIECKast 00paboTKa.
2. 'pamoTHOE HayYHOE OQOPMIICHUE MOIYUCHHBIX PE3YJIbTATOB.
JlaboparopHroe 3anstre Ne9-10 (4 gaca)

Bormpocsr n 3aganus:
1. YyacTue MHKPOOPraHH3MOB B KPyrOBOPOTaX BEIECTB B IPUPO/IC.
2. Vcnonb3oBaHre MUKPOOPTaHU3MOB B MOHHTOPHHTE COCTOSIHHUS OKPYIKArOIIeH Cpembl.
3. MUKpOOHOIOTUYECKHE UCCIIeIOBAHMS KaK OCHOBA THATHOCTHKH KOHKPETHBIX MPUPOIHBIX TEPPUTOPHIA. .
Jla6opaTopnoe 3ausitie Nell (2 gaca)
Opranuzanys HaOJIIOICHUS 38 MUKPOOHOM AeCTPYKIMEH 3arpsa3HSOLINX BELICCTB.
Bormpocsr u 3aganus:

JlaboparopHroe 3anstue Nel2-13 (4 gyaca)

Bomnpocs! u 3ananus:
1. Dkckypcnst B MUKPOOHOJIOTHYECKYTO JIA00PaTOPHIO MPHPOLOOXPAHHEIX OpTaHHU3aIINH.

Muxkpobunonoruueckas 1a00paTopus MPUPOTOOXPAHHOTO HATIPABIICHUS UCCIIEAOBAHMUM.

Konkypenmus Mex 1y rpymnnaMu B coobmectse. [IpoTkoonepanus u anaboiandeckast CHHTpOGUs. AHTHOMO3 U IPOAYKIHUS

4. ABTOperyJsiius MUKpOOHBIX cooOriecTB. @u3nyeckas opraHu3aius CooOIIECTB B MPOCTpaHCTBe. [IpaBHiio MUHUMAILHOTO

6. [IpocTpaHCTBeHHAs OPTaHU3AIINS B3aUMO/ICHCTBYIOMIUX TPy MUKPOOPraHU3MOB. DudukaTopsl. bromieHku. Xiombs.

2. ITocTaHOBKa OIBITOB IO N3yYEHHIO MHUKPOOOHACETIEHHS PA3IMIHBIX IKOJIOTHYECKUX CHCTEM MUKPOOPTaHH3MOB.

OCHOBHEIE IIPUEMBI aHaJIU3a PE3YyJIbTATOB SKCIICPUMEHTA 110 3KOJIOTUH MUKPOOPTAaHU3MOB

1. Aranu3 Mopdo-GpHU3HOIIOTHUECKUX 1 OMOXUMHYECKUX CBOHCTB MHKPOOPTaHU3MOB, PEAYLHPYIOLIUX IPOYKTHI
HedrenepepaboTku, 0COOEHHOCTEH NX BHIPAIIMBAHUS U UCTIOIB30BAHMS B IPUPOJOOXPAHHBIX JIADOPATOPHSIX .

IpakTrka GyHKINOHUPOBAHHUS JTAO0PATOPUH MO H3YUIESHHIO SKOJIOTHH MUKPOOPTaHU3MOB

5.2. Conep:xanue caMoCTOATEILHONH PadOTHI MO THCHUILIUHE (MOAYJIIO)

Copep:xaHune 00513aTe/IbLHOI CAMOCTOSATEILHOI Pa60ThI 0 JUCHHUILINHE

Ne ri/m| TeMbl AUCIUTIITHBIL ConeprkaHue caMOCTOATENIbHON paboThI IIponyxTst

1 Opranuzanus MexaHN3MBI PafHOYCTOHYNBOCTH. BimsHME 3¢MHOTO TATOTEHUS, MATHUTHBIX [3HAaHHS 00 OCHOBHEIX]
MUKPOOHBIX nonet, TUAPOCTaTHIECKOIO JIaBJIeHUS Ha KHU3HESATENbHOCTh  [MIPUHIMIAX
bKocucTEM MHKpOOpranu3MoB. COoelMHEHHs U UOHBI, TOKCUYHBIE AJIs1 MUKPOOPIaHU3MOB. |OpraHU3aLuu

KoHuenrparuss mnUTaTeNnbHBIX BemiecTB. KomuoTpodsl u  0OMUroTpo(Bl. [B3aUMOOTHOLICHHUH
AnanTuBHbIe peaKlUUd MUKPOOPIaHU3MOB Ha CTPECCOBBIE BO3JEHCTBH. MUKpOOpPraHU3MOB B
IPUPOJHBIX YCIOBUSIX

2 Opranu3zanus OKCTpeMallbHbIE YCIIOBUSL M TIPUCIIOCOOJCHHE K HHM MHKPOOPTaHU3MOB. [3HaHHMS 00 OCHOBHBIX
MUKPOOHBIX OKkcTpeMO(UIBHBIE MHKPOOPTaHU3MBL ODK300HONOTHS M MHKPOOPTAaHHM3MEL  [TPUHITUIIAX
PKOCHCTEM IIpucnocobnenne K  (QU3MYECKMM  YCIOBUSM  CpeIbl:  B3BEIICHHBIC [OpraHU3AlMU

(MMaHKTOHHBIE), MPHKpeInieHHble (opMbl. TakcMCEI y  NPOKApHOTA. [B3aMMOOTHOIICHHIA
®opmupoBaHue OHOIUIEHOK M JKM3Hb B KOJUIOMIHON cpeme. AAres3us. |MHUKPOOPTaHU3MOB B
Omudutel, IUTOGWIEHBIE OpraHM3Mbl. JKW3HP B TOABIDKHOH —cpexe. [IPHUPOAHBIX yCIOBUAX
Kpenodusl.

3 Opranuzanus B3aumopeiicTBU MUKPOOPraHM3MOB C MpPEACTaBUTEISIMU APYruX TIpynn [3HaHUS 00 OCHOBHBIX
MUKPOOHBIX KHMBOTO MHpa. IIpOKapHOTHI U HPOTHUCTHI. DHIOCUMOMOHTHI U SMHUOMOHTHIL. [OPUHIMIAX
brocucTeM CuMOHO03bl METAHOTE€HHBIX OAaKTepuil U MOPCKUX aHA’POOHBIX NPOCTEHIIMX. |OpraHU3aLUH

T'uoporeHocomsl. CumbOuorpodnoe nuranue. CHUMOMO3BI NPOKAPHOT U [B3aUMOOTHOLICHHH
MOPCKUX OE€CHO3BOHOYHBIX JKUBOTHBIX. Tpodocombl. CHMOMOHTEI HACEKOMBIX |MHKPOOPTaHU3MOB B
(BHEKJIETOUHBIE M  BHYTpHUKIETOuYHble). MuneroMmel. Hacekomble — |OIpUPOIHBIX YCIOBUAX
MEPEHOCUYMKN  BO30yAMTENel WHQEKIHMOHHBIX OOJe3Hel KUBOTHBIX u [Pabouas TeTpanp
pacteHuid. CuMOU03bl MUKPOOPTaHU3MOB C PACTUTENbHOSAHBIMH )KUBOTHBIMU.

MukpoOHble cooOuiectBa pyOna sxBauHbIX. HopmanbHas wMukpodopa

4enoBeKa, e PYHKIUH U 3HAYCHHE.

4 Opranuzanus Muxkpoopranusmsl 1 atMocepa Posns mMukpoopranusmos B GopMHpOBaHHM (3HAHHS OO0 OCHOBHBIX
MHUKPOOHBIX ra3oBoro cocraBa arMocdepbl. ICTOUHMKM, CTOKHM, pe3epByapbl Ia30B [IPUHLUIAX
procucTeM atMoc¢epsl. Co3naHue KUCIOPOAHON aTMocdephl B pe3yspTaTe aucOajaHca |opraHU3aluH
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MEXAY l'[pO,Z[yKI.IPIefI u I[eCprKHPIefI OpPTraHUYE€CKOT'0 BEIIECTBA. EaKTepI/II/I KakK

BOXHEHIINHA  (aKkTop  MOIAEp)KaHUS  MHKPOKOMIIOHEHTHOTO  COCTaBa
atMoctepsl. Jlpixanue mnouBbl u mpoxykius CO2. T'a3orenepupyromue
aHadpoOHble  coobmiectBa.  OKUCIUTENbHBIH  OakTepHalbHBIA  GUIBTP.

[MapuukoBelit 3¢ dexT u MUKpoopraHu3Mbl. ATmocepa Kak cpena oOUTaHUs
MHUKpOOprann3MoB. CHocoObl TOMaJaHus MHUKPOOPTaHH3MOB B  BO3IyX.
Mukpodiiopa Bozayxa. Mukpodiaopa Bo3ayxa 3aKpBITBIX MOMEIICHHH.
MukpoOHBIH a3p030JIb.

B3aUMOOTHOLIECHUH
MHKPOOPTaHH3MOB B
[IPUPOIHBIX YCIOBUIX
Pabouast TeTpaab

5 Opranuzanus DyHKIMOHANBHAS poib TIOYBEHHBIX MHKPOOPTaHU3MOB. Ponb [3HaHHMS 00 OCHOBHBIX
MHKPOOHBIX MHKPOOPTaHM3MOB B TIpolleccax  II0YBOOOpa3oBaHWA.  PasnokeHue [mpuHIMIIaX
brocucTeM JIMTHOLIEJUTIONO3Bl MUKPOOHBIMH COOOIIECTBAMH KaK JOMHHHUPYIOMIMI U |OpraHU3aluu
XapakTepHbIi s mo4B Tpoduueckuii MapupyT. O6pa3oBaHue ryMyca U ero [B3auMOOTHOLICHHH
pacnan. ABTOXTOHHasI M 3UMOTE€HHasi MUKpoQopa MOoYBEl. B3amMonelcTBne [MHUKpPOOPraHM3MOB B
MHKPOOPTaHHU3MOB C pacTeHUIMH. CaMOOYHIIEHHE OYBHI. PUPOJIHBIX YCIOBHSX
6 OpraHu3anus Cremudurka  MOYBBI ~ Kak  CcpeAbl  OOWTaHMS  MHKPOOPTaHWU3MOB. [3HaHHS 00 OCHOBHBIX
MUKPOOHBIX ITpocTpaHCTBEHHAs T€TEPOreHHOCTh TOYB. [lOYBEHHBIC TOPH30OHTHL. [louBa |MPUHIHIAX
brocucTeM kak TpexdaszHas cuctema. TBephas ¢asza mouBbl. AAre3nss W PasBUTHE |OpPraHU3aLUH
MHUKpPOOPTAaHU3MOB Ha TOBEPXHOCTH IIOYBCHHBIX dYacTHIl. JKujakas ¢as3a [B3aMMOOTHOIICHHI
nouBbl. ['a3oBas a3a mouBbl. JIpIXaHHWE TOYBHI M €€ 3aBUCUMOCTh OT |MHKPOOPTaHU3MOB B
THAPOTEPMHYECKHX YCIOBHH. ODMHCCHS Ta30B IOYBOM Kak IIOKa3aTelb [[IPUPOIHBIX YCIOBHUIX
OayaHca MEXIy NMPOAYKIMEH M OKUCIeHHeM ra3oB. KoHmennus crpoeHus u [Pabowas terpaab
(YHKIIMOHUPOBaHHS KOMIUIEKCAa MOYBEHHBIX MHKPOOPTaHM3MOB. [louBa Kak
MHO>KECTBO CpeJl 0OUTaHUS MUKPOOPraHu3MoB. [TpuHIUN MUKPO30HAIBHOCTH.
MukpoOusiii myn. Ilyn merabonurtoB. IlpuHnun nyGnupoBaHus (HHU3HOIOTO-
OMOXMMHUECKUX IPOLIECCOB B ToYBe. MUKpPOOHasi CyKIecCHsl B TIOUBE.
Coaep:kaHue caMOCTOSITEIbLHOH PaGoThl MO AUCHHUILJIMHE HA BHLIOOP
Ne Tembl . IponykTsl
Copep:xaHue caMOCTOSATE/ILHOI PadoThI
n/n JTUCIATIITHHBI JesITeJIbHOCTH
1 Oxciepument 1o | Pa3paboTka ombiTa 1Mo 3Kojoruu Mukpoopranusma yposas YHUPC Daiin ¢ pa3paboTKOn
HKOJIOTHH [0 CaMOCTOSITENLHO
MHKpPOOPTaHU3MOB BEIOpaHHOH Teme
2 OkcnepuMeHT 1o | Pa3paboTka ombiTa 10 3K0J0rUy MUKpoopranusma yposus HIPC Daiin ¢ paspaboTkoit
bronorun [0 CaMOCTOSTENHHO
MUKPOOPTaHU3MOB BBIOpaHHOI TeMe

5.3.006pa3oBaTe/IbHbIE TEXHOJIOTUH

ITpu opranu3anuy U3y4eHUs JUCHUIUIMHBI OYAyT UCIIOIb30BaHBI CIEAyIONe 00pa3oBaTe/IbHbIe TEXHOIOTHU:
MH(POPMAIOHHO-KOMMYHHKAI[HOHHBIE TEXHOIOTHH, TEXHOJIOTHS OPTaHU3AIIH CAMOCTOSTEIIBHON PabOTHI, TEXHOJIOTUSL
pediaekcuBHOro 00yUeHHUS, TEXHOIOTUS MOAYILHOTO 00yUYEHUs], TEXHOJIOTUSI UTPOBOTO 00Y4EHMsI, TEXHOJIOTHU IPYNIIOBOH

JUCKYCCHUU, UHTCPAKTUBHBIC TCXHOJIOTUH, TEXHOJIOTUA HpO6H€MHOFO O6y‘ICHI/I$I, TEXHOJIOTUA OpTaHU3allun

yueOHO-HCCIIE0BATEILCKON NEeTeIbHOCTH, TEXHOIOTUsI HPOEKTHOTO 00Y4eHHMs], TEXHOJIOTHS Pa3BUTHSI KPUTHYECKOIO MBIIICHUSL.

5.4. Texyuiuii KOHTPOJIb, MPOMEKYTOUHBIH KOHTPOJIb M MPOMEKYTOUHAS ATTECTAIUS

BanibHO-pedTHHIOBas KapTa AUCIUILUIMHEI 0(hOpMIIeHa KaK NPUIOKEHHe K paboueil mporpaMMe JUCIUILUINHEIL.
DoHT OIIEHOYHBIX CPEJICTB IS IPOBEICHHS TPOMEKYTOUHOHN aTTECTAIIMN 00YJAIOMINXCS IO UCIUILTHHE 0hOPMIIEH OTIEIbHBIM

JIOKYMEHTOM.

6. YHEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas autepartypa

ABTODBI, COCTaBUTEIH 3arnaBue W3natenscTBO, roj
JI1.1| bormanos, U. U. CpaBHHUTENIbHAST 3KOJIOTUSI PACTEHHH M JKUBOTHBIX : ydeOHOoe mocobue : | Omck OmMmckuit
[16+] / U. U. bornanos ; OMCKM TOCYZapCTBEHHBIH IeJarorndyeckuit | rocyaapcTBEHHbIH
yauBepcuter. — 308 c. : mi., Tabm. — Pexxum nocTynma: Mo MOANHMCKe. — | IeJaroru4ecKuit
URL: https://biblioclub.ru/index.php?page=book&id=616141. — | yHuBepcurer
Bubmuorp.: c¢. 222-229. — ISBN 978-5-8268-2079-7. — Texkct (OMI'TTY), 2017.
3JIEKTPOHHBIN.
JI1.2 | Tpynuukosa C. B. Muxkpobuonorus : yuyebHoe nmocobue : [16+] / C. B. IIpynnuxosa, E. H. | Kpacnospck
Adanacora, H. 1. CapmaroBa ; Cubupckuii ¢enepanbubiii yausepcuter. — | Cubupckuii
120 ¢. : wmn. — Pexum poctyma: mo mommucke. — URL: | denepanbubiit
https://biblioclub.ru/index.php?page=book&id=706624. — bubauorp. B KH. | YHHUBEPCHTET
— ISBN 978-5-7638-4492-4. — TekcT : 37EKTPOHHBIH. (CDY), 2021.
6.1.2. JlonoJIHNTEIbHASI JTUTEPATypa
ABTOpHI, 3arnaBue W3natenbcTBO, TOX
COCTaBHUTENN
JI2.1| IIpocrakos H. U. Buoskosnorust : yuebHoe mocobme / H. W. IlpocrakoB, B. b. Tomy6 ; | Boponex :
Boponexckuil rocyaapcTBeHHbIH YHUBEPCUTET UHKEHEPHBIX TexHonoruil. | Msgarensckuit nom
—439 c. : cxem., ui., Tabn. — (YueOuuk Boponexckoro rocynapcrsennoro | BI'Y, 2014.

yHHUBepcuTeTra). — Pexum goctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=441605. — buGauorp. B KH.
— ISBN 978-5-9273-2105-6. — TekcT : 3J€KTPOHHBIH.
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JI2.2 | Hertspesa, 1. A. buoTtexnomornyecknii MOTEHIMAl TOYBEHHBIX MHKpoopranm3moB : | Kasasp
yueOHO-MeTommueckoe mocoome : [16+] / W. A. Jlertsapesa, A. C. | Kazanckwuit
CupoTkuH ; Kazanckuit HAI[MOHAJIHHBIN HCCIIeIOBAaTeNbCKUN | HalMOHAIBHBIN
TEXHOJIOTHYeCKHH yHuBepcureT. — 112 c¢. : wi., Tabn., cxem. — Pexum | uccnenoBarenbckuit
JIOCTYyTIA! o TIOJIITHCKE. - URL: | TeXHOJOTHYECKHI
https://biblioclub.ru/index.php?page=book&id=612203. — bubauorp. B KH. | YHHBEPCHTET
— ISBN 978-5-7882-2647-7. — TekcT : 3IeKTPOHHBIH. (KHUTY), 2019.

6.2 Tlepeyens MPOrpaMMHOTO ofecnevyeHnst

- Acrobat Reader DC

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

- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, NPOogecCHOHATBHBIX 023 JAHHBIX

- OBC «YHuBepcurerckas OuOIMOTEKa OHIAWH

- baspl nannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1| HammeHOBaHHE CHIEIUAIBHOTO IIOMEIIEHHUS: yueOHast ayIMTOPHS AJIsl IPOBEACHHS JEKIHMOHHBIX U Ta00PaTOPHBIX 3aHITHH,
TPYIIOBBIX KOHCYJIbTAIMH, MHIUBH/YaJIbHBIX KOHCYJIBTAIIMH, TEKYILIEro KOHTPOJIS, MPOMEXYTOYHOH aTTecTanuu, YueOHas
aymuropus. OcHaleHHOCTh: MenoBast focka- 1 mr., KomiiekT yueOHoi Mebenu, HOyTOYK, MPOSKIIMOHHOE 000y /T0OBaHUE
(MyJIBTUMEUIHBINA TPOSKTOP ¥ SKPaH).

7.2| HammeHOBaHHE CHICIUATBHOTO MIOMEIIEHHUS: TOMEIICHUE ISl CAMOCTOSATEbHON paboThl, YuTanbHbIH 3a51. OCHANICHHOCTS:
TIK-411T. ¢ BO3MOXKHOCTBIO TTOIKITIOUEHHS K ceTH «IHTepHeT» 1 00ecredeHrneM TOCTyIa B JIEKTPOHHYIO HH()OPMAITHOHHO-
obpazoBarenbuyio cpeay CI'CITY, [Mucemennsiii cron-4 mr., [lapra-2 mrT.

7.3| HaumeHoBaHHE CIIEIMATIBHOTO MOMEIICHHS: yueOHas ayIMTOPHS AJIs IPOBEACHUS Ta0OPATOPHBIX 3aHATHH, Y4eOHO-
HCCIeI0BaTeNIbCKast JabopaTopusi MUKPOOHOIOTHH, IUTOJIOTUH U TeHeTHKU. OCHAIICHHOCTh: MUKpOCKo-141mT.,
Mukpornpenapatsi-10mt., Xonoauibauk, CymmiabHbIi mkad (Tepmoctar)- 1., JlabopatopHas nocyaa (mpoOHpKH, KOJIOHI,
XUMHYECKUE CTaKaHbl, MEPHBIC IIMIIMHPBI, BOPOHKH, MUIIETKH, Yaiiku [letpu), JTabopaTopHoe 060pynoBaHue (IITATUBEI,
CIIUPTOBKH, MHIIETHI, IPETIAPOBAIbHBIC UIIIBI, IIPEIMETHBIC H IIOKPOBHBIE CTEKIIA, BECHI, aCOECTOBBIC CETKH, TAJICTKH),
Tabmuipi-261mt., Menopas nocka-1mr., KoMriekT yaeOHoi Mebenu

7.4 HaummeHoBaHHUE CIIEIMATBHOTO MOMEIICHHS: TOMEIICHHUE ISl XpaHEHHS U MPO(UIaKTHIECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynosanus, Ciyxeonoe nomerienue. OcHarienHocTb: [lkad-8mir., JTaboparopuas nmocyaa, Peaktusbl, CeTku
repOapHsbie, JlonaTku, TaGnuis!

8. METOAUYECKHE YKA3AHMSA 110 OCBOEHHIO JTUCITUIIJIMHBI (MOY JISI)

Pa6oTa Hasl TEOPETHUECKIM MaTepHAIOM IIPOUCXOINUT KPATKO, CXEMaTHIHO, ITOCNIEOBATEIFHO (PUKCHPOBATH OCHOBHBIC MOJIOKEHHS,
BBIBOJIbI, (DOPMYJIHUPOBKH, 0000IIEHNS; TOMEYATh BaKHBIE MBICIIH, BBIACIATH KIIOUEBLIE CIIOBA, TEPMUHBL. IIpoBepka TEpMHUHOB,
MOHATHI ¢ TOMOIIBIO SHINKJIONEANH, CITOBapeil, CIPABOYHIKOB C BHIIIMCHIBAHHEM TOJIKOBAHMIA B TeTpamb. OO03HAYHTH BOIIPOCH,
TEPMHHBI, MaTE€pHUall, KOTOPBII BBI3BIBACT TPYJHOCTH, IIOMETUTH U MOIBITATHCS HAUTH OTBET B PEKOMEHIyeMoil nmutepartype. Eciu
CaMOCTOATENBHO He yAaeTcst pa300paThCst B MaTepHale, Heo0X0IiuMo c(hOpMyIHPOBATh BOIPOC U 33/1aTh MIPETIOJABATEIIO.
ITpopaboTka paboueil nporpaMMbl JUCHUILUIMHGL, YIEIsI1 0c000e BHUMAaHKE LEJISIM U 33Jja4aM, CTPYKTYpe U COIEPKAHUIO
JUCIUILIMHEL KOoHCIIekTHpOBaHNE HCTOYHUKOB, HOATOTOBKA OTBETOB K KOHTPOIBHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHTyeMOH
JUTEepaTypsl, paboTa ¢ UHGOPMAIIMOHHBIMH HCTOYHUKAMU B Pa3HBIX opMaTax.

Taxoke B Iponecce N3yUeHHUSI AUCIATLIIHBI METOJHIECKHAC PEKOMEHIAINH MOTYT OBITh M3JaHbI OTAENBHBIM JOKYMEHTOM.
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IIpunoxxenue
BbannsHO-peHTHHTOBas KapTa IUCIUIITHHEI « DKOIOTHS MHKPOOPTaHU3MOBY»
Kypc 1 Cemectp 1
Bun xontpons MuHuMansHOe KOJIHMIECTBO MakcumanbHOE
6annoB KOJIMYECTBO OAIOB
JKe0JI0TUsi MUKPOOPTraHU3MOB
Texymuit KOHTPOIB IO pa3Aemy:
1 AynutopHas pabora 10 30
2 CamocrosrtenbHas padoTa (crenuanbHble 00s3aTenbHble GOpMBbI)
3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) 16 20
KonTtponbHOE MeponpHATHE 10 pa3aeLy
TIpomMexyTOUHBIH KOHTPOJIh 26 50
IIpoMexxyTouHast aTTeCTALMA 30 50
Hroro: 56 100

Bujtsl KOHTpOIIS Ilepeuens unu npuMeps! 3alaHU, KPUTEPUU OLIEHKHU U KOJIMYECTBO OaIoB TeMsl U1 U3y4eHUs U 00pa30BaTeNbHbIE PE3yIbTaThl
Tekymuii KOHTPOJIb MO pa3fielny «IKeoJ0rHsi MUKPOOPTraHU3MOB»
1 | Ayautophas pabota | MakcuManbHOe KoaudecTBo 6autoB — 30 TeMsl 11 U3y4eHus:

MuHnrMansHOE KonudecTBo 6amros — 10 Ipemver u 3amaun Kypca. MecTo MEKpPOOPTaHU3MOB B HEPAPXHH XKU-Boro. CHcTeMaTHKa

3a akTUBHYIO PabOTy Ha ayTUTOPHBIX 3aHATUSX (7 JEKIHOHHOM U 3 IPaKTUYECKUX) | M HOMEHKJIATypa MUKPOOPIaHU3MOB: OaKTepuu, IpUObI, MPOCTEHINNE, BUPYCHIL.

ot 1 1o 3 6amnoB bakrepnn: XUMHYECKHil COCTaB, INTAHUE, IBIXaHUE, POCT U Pa3MHOXKEHHE.

BsaumoneiicTBue BUpyca ¢ KIE€TKOM: MPOLYKTUBHBIN THIT B3aU-MOJAEHCTBUSA
(penpoyKuusi BUPYCOB) M HHTETPATUBHBIN THIT B3aUMOJICHCTBUS (BUPOTCHHUS).
KynbsTuBupOBaHue U MHANKALIUSA BUpYcoB. bakrepuodaru.

Mukpodiiopa moussl. Mukpodiiopa Boasl. Mukpodiiopa Bo3ayxa. Poib
MHKPOOPTaHU3MOB B KPyTOBOPOTE BEIECTB B Ipupoje. Mukpognopa Tena 4enoBeka.
Muxkpoopranu3Mbl MOBEPXHOCTH pacTeHUH. PUTONATO-TeHHbIE MUKPOOPTaHU3MBI.
PexomOuHanus y Oakrepuii: TpaHchOpMaLus, TpaHCIyKIKs, KOHbIoranus. [Ina3mMusl.
MyTramu. OcoGeHHOCTH T'€HETHKU BUPYCOB.

MeTobI MUKPOCKOITMUECKOTO UCCIIEA0BaHU MUKPOOPraHu3MoB. [IpurorosieHue
MIPWKU3HEHHBIX [IPenapaToB MUKpoopranu3MoB. [Ipurorosnenue maska. [lonyyenne
HAaKOMUTEIBHBIX KyJIbTYp CEHHON M KapTO(eIbHON Manoyex.

OOpazoBaTenbHbIE PE3YJIBTATHIL:

3HaeT: DKOJIOTHYECKUE 3aKOHBI, IPUIOKHMBIE K IPOKAPHOTHYECKUM OpraHU3-MaM.
Ymeer: paboTath ¢ 1a00paTOpHBIM 000-pyJ0BaHHEM

BrnageeT: METOIMKO ONBITOB IO 9KOJIOTHH MUKPOOPTaHU3MOB

2 | CamocrosTenpHas
pabota
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(oOs13aTenbHbIC
(hopmbl)
3 | CamocrosTenbHas Metoanueckas pa3paboTka uccienoBanus pasnuunoro yposus (HUPC, YUPC) B Pa3paboTka ucciaeqoBaHus 10 TeME BRIOMPAEMOil MAarHCTPAHTOM Ha J1abOpaTOpHOM
pabota (Ha BbIOOD) pasJene «9KOJIOTUsI MUKPOOPTaHH3MOB) 3aHSTUH WU IIPU BBIMOJHEHHN HAYYHOTO MCCIIEIOBAHMS.
MakcumanbHoe KorudecTBo 6amioB — 20
MuHUMaJIBHOE KOJHYECTBO OaIioB — 16
OrneHnBaeTcsl yMEHHE BBIOOpa TEMBI, TOCTOBEPHOCTH OTOOPAHHBIX METO/IOB,
JIOCTOBEPHOCTh aHAJIN3a MOJYYEHHBIX PE3yJIbTaTOB M COOTBETCTBUH TIPABUIIAM
odopmIIeHHs] HAyYHOU paboThI.
KonTponbsnoe
MEpONPHSTHE O pa3iely
IIpomesxxyTounbIit TecToBbIe 3a1aHUUS: TembI Kypca «IKOJIOTHSI MEKPOOPTaHU3MOB)
KOHTPOJIb (KOJIMYECTBO JI7ist IpOKapUOT MEPEKITIOUEHHEe C OJHOTO Crocoba MUTaHUs Ha PY-TO# pH
6asioB) M3MEHEHUH YCIOBUN CPeIbl

1. xapakTepHO

2. He XapaKTepHO

2. TlpokapHOTHI B KaUu€CTBE MCTOYHUKA MUTAHUS UCIIOIb30BaTh LIMAHU B
1. moryr

2. He MOryT

3. B kauecTBe HCTOYHHKA yTIIEPOAa IPOKAPHOTAMHU PEXKE UCTIONb3Y-F0TCS
1. opraHuuecKkue KHCIOTHI

2. KHPHI

4. Jly4mum HCTOYHHUKOM YIJIepoAa Julsl OOJBIIMHCTBA IPOKAPUOT SIBILSIETCS
1. yrmepon

2. YTrIeBoAOpoOna

5. Yamie B kauecTBE HCTOYHHUKA YIIIepoJa MUKPOOPTaHU3MbI HCIIOJIb3YIOT CIIUPTHI
1. MHOroaTtoMmHble

2. OIHOATOMHLIE

6. TerepoTpodHbIC TPOKAPHUOTHI MOTYT UCIIOJIB30BaTh
1. oprannuecknii N u Heopranmueckuit C
2. Heopranndeckuii C u Heoprannueckut N

3. opranudecknii C 1 HeopraHndeckuii N

7. ®0T0aBTOTPO(HBIE MUKPOOPTaHU3MBI UCTIONBL3YIOT YaCTH CIEK-TPa

1. TOJIBKO BUAUMYIO

2. BHUIOUMYIO H yIbTPaQHOJIECTOBYIO

3. BUOUMYIO ¥ HH(PAKPaCHYIO

8. JIOHOpOM aMHMHOTPYMIIBI JJIsl CHHTE3a MTUPUMHIMHOB H apTHHUHA SBJISCTCS

1. TmyramuH

2. anaHuH

3. xapOomomidocdar

9. JloHOpOM aMHMHOTPYTIIBI JJIS1 CHHTE3a IIyPHHOB SBJISETCS

1. riyramuH

2. anmaHuH

3. kapbomomndocpar

10. ABTOTpOo(BI 0 a30TY NP UCIIOJIOBAHUH MHHEPATLHOTO a30Ta MEPEBOISIT €0 B
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dopmy
1. HUTpUTOB
2. HUTpPATOB
3. ammuaka
11. Haubonee 6IM3KHUiT K OPraHUUECKUM COCMHEHHSIM KJIETKH YPO-BEHb
OKHCIICHHS a30Ta UMCIOT
1. HUTPUTHI
2. HUTpAaThI
aMMHaK
. Y nuanoGaxrepuil GpyHKIMU (OTOCHHTE3a BHINOIHSAIOT
XJIOPOCOMEI
ME30COMBI
XJIOPOTIACTHI
. Y 3eneHbIX OaKkTepuil MUIMEHTHI COCPEJOTOUEHEI B
XJI0pocoMax
Me30coMax
XJIOPOILIACTAX
. Y nnanoGaxrepuil umeercs
(dorocucrema 1
(orocucrema 2
dorocucrema 1 u porocucrema 2
. Y 3eneHbIx OakTepHil UMeeTcst
(dorocucrema 1
(dorocucrema 2
dorocucrema 1 u porocucrema 2
. Y mmanobakTepHii B rerepormcTax GocoprarpoBanue
LIUKIIMYECKOE
HEIMKINIEeCKoe
LUKIMYECKOE U HELUKINUECKOEe
. DOoTOCHHTE3UPYIONE MHKPOOPTaHN3MEI HICIIONB3YIOT CBET C JUIMHON BOJHBI
100-400 um
400-750 M
400-1100 am
4. 750-1100 a™m
18. MuKpoopraHu3Msl, OCyLIECTBISIONINE NPoIiece HOTOPEAYKIUHU, UCTIONb3YIOT
CBET C UTHHO BOJIHEI
100-400 um
400-750 um
400-1100 am
750-1100 aM
. Ha nomo IHK B kneTke npokapuoT MPUXOAUTCS CyXOl Macchl
3%
10%
17%
30%
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5. 52%

20. BemiecTBa, MOCTYNAIOUINE B KICTKY OAKTEPHil SABISIOTCS

1. MCTOYHHMKOM PHEPrUU

2. MarepuajoM JJis CHHTe3a BEIlecTBa

3. HMCTOYHHKOM SHEPIHU M MaTepHaIOM JJIsI CHHTE3a BELIeCTBa
21. JIns XapaKTepUCTUKH THIIOB MUTAHUS MIPOKAPHOT HCIIONB3YIOT KPUTEPUU
1. uWCTOYHHK yriepoaa

2. JOHOp 3JEKTPOHOB

3. HCTOYHHK SHEPTHHI

4. WCTOYHHUK SHEPTHH U JOHOP JIEKTPOHOB

5. HMCTOYHHK yIJIepoJa, HICTOYHHK YHEPTHU U JOHOP JJIEKTPOHOB
22. K OCHOBHBIM THUIIaM MUTAHUS TPOKAPHOT OTHOCHUTCSI

1. dotoopranorerepoTpodHHBIi

2. XeMOJUTOABTOTPO(HBIN

3. ¢doromutorereporpodHbIit

4. XeMOJIUTOTeTepPOTPOGHBIH

5. XeMOOpraHoaBTOTPO(HBIN

23. Eciu HCTOYHHK YIIepoja - OpraHM4ecKoe BEIeCTBO, JOHOP 3IeKTpoHOB H2S,
HCTOYHHK 3HEPTHH - CBET, TO THUII TUTaHUS
(oroopranorereporpodus
doronuToTpodus
XEMOJIMTOABTOTPOGUS
XEMOOPTaHOTeTePOTPOGHS
(oronuTorereporpodus
. MeranooGpasytomue 6akTepuu
(hoTouTOaBTOTPODHI
(hoToopranoreTepoTpodsI
XEMOJIUTOABTOTPO(DBI
XEMOOPTaHOTeTePOTPOQbI
doromuToreTepoTpodsl
. A30T B kIeTKe OaKTepuil COCTaBIAET OT CyXOH MacChl
1%
2-5%
10-15%
20%
50%

RPN ARBDN RN AE LD =

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

IIpomexxyTounas
aTTecTanus

HpeZ[CTaBJ'IeHI)I B (bOHﬂC OLCHOYHBIX CPEACTB AJIA HpOMe)KyTO‘IHOfI aTTeCTaly 110 JUCHUIIINHE
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