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Pabovas nporpaMma AUCHUILIHHEI « DKOIOTHS MHKPOOPTAHU3MOB)

IIporpammy cocraBui(u):

MartseeBa Tatbsna bopucosna

[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 coorBercTBu ¢ ®I'OC BO:

DeepabHbIi TOCYAapPCTBCHHBIH 00pa30BaTebHBII CTAHAAPT BBICIIEr0 00pa30BaHUs - MATHCTPATYpPa [0 HAIPABICHUIO TIOITOTOBKH
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"

yTBepxeHHOro YuénsiM coBeroM CI'CITY ot 21.03.2025 npotoxon Ne9

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

BI/IOJ'IOFI/II/I, 9KOJOIrid U METOAUKH Oﬁy‘lel-l]([ﬂ

[Iporokoi ot 27.05.2025 r. Ne10
3aB. kadpenpoit A.A. CemeHOB

Hauansauk YOIT

L

H.A. lomanuna
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Hamnpasnenue noarorosku 06.04.01 buosorust, HanpaBIeHHOCT (IPOPHITL) « DKOIOTHSDY
PaGouast mporpaMma JUCHUIIIAHEL « DKOJIOTUS MEKPOOPTaHH3MOBY»

1. LIEJIM M 3AJIAYM OCBOEHMS JUCLUTIIAHBI (MOLYJIST)

Leap u3ydeHns: TUCHHUILUIMHBI: HOpMHUPOBaHUE OOLIEKYIBTYPHBIX KOMIIETCHIMI B COOTBETCTBHH ¢ TpeboBanusmu OI'OC BO.
3agaum U3yYeHHus: AMCHUIIMHDI:

OCBOHTH 3aKOHOMEPHOCTH JUCHHUILIHHBI IKOJIOTUSI MUKPOOPTaHH3MOB KaK OCHOBY MPO(ECCHOHATBHON AEATETEHOCTH.

O0JacTh npogeccuoHATbHOI 1eSITeTbHOCTH

01 O6pazoBaHue 1 Hayka

B cdepe 006pa3zoBaHus: cOCTaBICHUE U YTCHUE JICKIHIA O Pa3HOOOPa3UU U OUOJIOT0-3KOJOTMYSCKUX OCOOCHHOCTSIX MUKPOOPTaHU3MOB
0 mpoOieMax B3aMMOJCHCTBUSI B CUCTEME «MHUKPOOPTaHU3MBI — Ouochepa», odecreueHue HayqIHO-UH(HOPMAIIOHHONW OCHOBBI JIJISI
(GOpMHUpPOBaHHS DKOJIOTHYECKH TPAaMOTHBIX M COLHAIbGHO-aKTUBHBIX OOYYAIOIIMXCS, CIIOCOOHBIX OOBEKTHBHO OLEHUBATH
9KOJIOTHYECKUE MTPOLIECCHI U SBJICHHS, TPOUCXO SIS B COBPEMECHHOM MHUpE.

B cdepe HayuHBIX UCCIIEIOBAHUIL:

MPOBEJICHHE HAYYHBIX HMCCICIOBAHUN B OOJIACTH IKOJIOTHMH W OXPAaHbI MPHPOJBI, UCTIONB3YS 3HAHUS DKOJOTHH MUKPOOPTaHH3MOB;
aHaJIM3 OIBITA MCIIOIb30BAHMUS OMOTEXHOIOTHI COXPAaHEHUS U TTOIePKaHMs CTAOWIBHOCTH MPUPOIHBIX M COLIMOKYJIBTYPHBIX CHCTEM
Pa3MHYHBIX YPOBHEH B TOM YHCIIC MCIOJIB30BaHHS MUKPOOPTaHU3MOB B MpoIleccax OMOpeMeHalii TePPUTOPHIA, TIOCTPATABIINX OT
AQHTPOTIOTCHHOTO BO3/ACHCTBYS;

15 PrI60BOJICTBO M PHIO0JIOBCTBO

2. MECTO JUCHHUTIIIUHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Lukx (paszexn) OIL: [51.0.02

2.1|Tpe603mﬂm K NMpeIBapUTeIbHOI MOAT0OTOBKE 00y4YalolIerocs:

CojepxaHue IUCIUIUINHEI 0a3UPyeTcs Ha MaTepHale:

JlucruIuinH GMOJIOTUY U IPUKIAIHON SKOJOTUH MOTyUYSeHHOM IPpH 00Y4EeHHUHU B CpeiHel 1IKoje U OakanaBpuare.

2.2| AucunnMHbI (MOAYJIM) U MPAKTHKH, VIS KOTOPBIX OCBOEHHE JAHHOI THCHUILINHBI (MOIYJI5) HEO0X0AUMO KaK
npeanecTByonee:

9KOJ’IOFI/I${ JKHUBOTHBIX 1 YEJIOBCKA. COI_II/IaJ'II)Hafl SKOIOIH U IIDUDOJIONONE30BaHKE. BoIHEIE 6I/IODCCVDCLI W aKBAKVIBTVDA
3. KOMIIETEHLY OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATLTAHBI
(MOZYJIS)

OIIK-2 Cnioco0eH TBOPYECKH HCIOJIb30BATh B P0G eCCHOHAIBHOM eATeIbHOCTH 3HAHUA (hyHIaMEHTAJbHBIX H
NPHUKJIATHBIX Pa31eJ0B JUCHMILIMH (MOAYyJIeii), onpee/sIloIINX HANPABJEHHOCTh IPOrPpaMMbl MATMCTPATYPhI;

OIIK-2.1 3naer ¢pyHraMeHTaIbHbIE M MPUKJIATHBIE Pa3ieJibl JTHCHUILINH (MOAYyJIel), onmpeaessilOIIUX HATPABIEHHOCTH
NMPOrpaMMbl MarucTpaTyphbl

3HaeT: poJib MPOKAPUOT B POPMUPOBAHUHU SKOCHCTEM; 3aKOHOMEPHOCTH B3aMMOOTHOILICHUH MUKPOOPTaHU3MOB C OKPY KatoLIeH
Ccpenou.

OIIK-2.2 YMmeeT TBOpUYECKH MOAXOAUTH K HCMOJIHL30BAHUIO B MPO()ecCHOHAIBHOM JeTeJIbHOCTH 3HAHUSA PyHIaMEeHTATbHBIX
U MPHUKJAAHBIX Pa3es0B AUCHHUILINH (MOAyJIeil), onpeeasiioluX HANPABJIEHHOCTH NMPOrPaMMbl MaruCTPaTypPhI

VYwmeer: MOZACINPOBAThb, OPTAHU30BbBIBATH U IIPOBOAWUTL UCCICAOBAHUA BSaHMOﬂeﬁCTBHH MHUKPOOPraHnu3MoB C 0pr>1<a101.uel71 CpeI[Oﬁ.

OIIK-2.3 Baageet 3HaHUSIMU (PYHAAMEHTAJBHBIX M MPUKJIATHBIX Pa3lej0B TUCHHUILIHH (MOaYJIeii), onpeaesiiouux
HANPaBJEHHOCTb MPOrpaMMbl MAarHCTPATYPbI

Brnaneet: 6a30ii MOHATHIHOIO anmnapaTa 3KOJIOTMA MUKPOOPTaHH3MOB; HaBBIKAMHU O(OPMIICHUS HAYUHBIX PE3yIbTaTOB UCCIECAOBAHUS
B 00J1aCTH B3aMMOOTHOLIEHHUH IPOKAPHOT.

4. CTPYKTYPA H COJAEPKAHUE JUCHUIIJIMHBI (MOLYJIA)

Kon HaumeHnoBanmue pa3zesioB U TeM /BHJA 3aHATHS/ Cemectp | Yacos | UuTepakT.
3aHATHSA
IKO0JIOTHSI MUKPOOPIraHU3MOB
1.1 HcTopus pa3BUTHS 9KOJIOTHsSI MUKPOOPTaHU3MOB. DKOJIOTUS MUKPOOPTaHU3MOB KaK 1 2 1
Hayka /JIek/
1.2 OCHOBHBIC METO/IbI HCCIIEIOBAHHSI MUKPOOPTaHU3MOB /JIek/ 1 2 1
1.3 Aobunornyeckue HakTopbl Cpebl BaXKHbIE UTsl TpokaproT. Kuciopon. /Jlex/ 1 2 1
1.4 AbunoTtnyeckue GakTopbl cpebl BaKHbIE U NPOKApHOT: Temneparypa /JIex/ 1 2 1
1.5 Abuotnyeckue GakTopbl Cpebl BAXKHBIE I TPOKAPHOT: 3acosieHue u ap. /JIex/ 1 2
1.6 Coo0nrecTBa MUKpOOPraHH3MOB /JIek/ 1 2
1.7 BHyTpH- 1 MEXXIONYJSIIHOHHBIE B3aUMOOTHOIIICHHUSI MUKPOOPTraHnu3MoB /JIex/ 1 2
1.8 ITonsiTHE SKCTIEPUMEHTA B 9KOJIOTUH MHKPOOPTraHu3MoB /JIab/ 1 4
1.9 Opranu3zaiysi 7a00paTopuH Mo W3YYEHHIO YKOJIOTMH MUKpOOpranuimos /J1a6/ 1 4 2
1.10 OCHOBHBIE METO/Ibl M3Y4EHHsI IKOJIOTHH MUKPOOpranu3MoB /J1ab/ 1 4
1.11 OCHOBHBIE TIPUEMBI aHAJI3A PE3YITATOB HKCIIEPUMEHTA 110 YKOJIOTUN 1 4
MHUKpOOpranu3mos /J1a6/
1.13 IIpakTrka GyHKIMOHUPOBAHUS JIJAOOPATOPHUH 110 U3YUEHHUIO SKOJIOTHH 1 4 2
MHUKpOOpranu3moB /J1a6/
1.14 Opranu3zaiysi MUKpoOHBIX 3kocucteM /Cp/ 1 54 0
1.15 DKCIEPUMEHT TI0 3KOJIOTHH MUKPOOpranu3mos /Cp/ 1 18 0
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Hamnpasnenue noarorosku 06.04.01 buosorust, HanpaBIeHHOCT (IPOPHITL) « DKOIOTHSDY
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5. OuneHoYHbIe U MeTOAUYECKHE MATEPHAJIBI IO JUCHHUILINHE (MOIY.TI0)

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

1 cemectp, 7 nexkumii, 10 1a60paTOPHBIX 3aHATHIA
IKO0JI0THSI MHKPOOPTaHU3MOB
Jlexuus Nel (2 gaca)
VcTopust pa3BUTHSI SKOJIOTHS MUKPOOPTaHU3MOB. DKOJIOT Ul MUKPOOPTaHU3MOB KaK HayKa

Bormpocsr u 3aganus:
1. OCHOBHO# NpeaMeT U3yUYeHHUs AUCIMIUIMHBI, LU U 3a]1a41 3KOJIOTUH MUKPOOPTaHI3MOB.
2. buocdepa u Mukpoopranu3msl. Jucrepcus MUKPOOPTaHH3MOB.
3. Ucropus pa3Butus 3xonorud Mukpoopranusmos. C.H. Bunorpanckuii 1 M beliepiHK — 0CHOBOTIOJIO)KHUKH 3KOJIOTHYECKOTO
HaTpaBJICHHs B MUKPOOHOJIOTHU. DKOJ0rnyeckuii nmpuHuun Bunorpanckoro-beitepunka. Bknan B.I1. Omenstackoro, H.I'.
XomnonHoro, b.H. ITepdunbesa, b.J1. Vcauenko u ap. B pa3BUTHE 3KOJIOTUH MUKPOOPTaHMU3MOB KaK HayKH.
4. HanpaBiieHHs1 COBPEMEHHOM 2KOJIOTUH: ayTIKOJIOTHs, CHHIKOJIOTHS, OMYJIALMOHHAs 9KOJIOTHsl, CHCTEMHas 3KOJIOTUsl.

Jlexuus No2 (2 gaca)

OcHOBHBIE METO/IbI UCCIIE0BAHUA MUKPOOPTaHU3MOB

Bomnpocs! u 3aganust:
1. Knaccuueckne 1 MOJICKYIIIPHO-ONOTIOTHUECKHIE METOABI HCCIIEA0BAHMS CTPYKTYPBI MEKPOOHBIX COOOIIECTB.
2. VzyueHne akTHBHOCTH MUKPOOPTaHU3MOB B TIPHUPOJIE.
3. AyTIKOJIOTHSI MUKPOOPTaHU3MOB.

Jlexiust Ne3 (2 yaca)

Abunormyeckue HaKTOphI Cpesbl BaXKHBIE IS TpoKapHoT. Kuciopos.

Bonpocs! 1 3aanust:
1. BiusiHue Ha )KU3HENEeSITENILHOCTh MUKPOOPTaHIM3MOB a0HOTHIECKUX (PaKTOPOB CPEMIBL.
2. KapiuHanbHbIe TOYKH POCTa: MUHUMYM, ONTHMYM, MAaKCUMYM.
3. TonepaHTHOCTD. 3aTUTHBIE MEXaHU3MBI KJIETOK MTPOKAPUOT.
4. CTeHO 1 SBpUOMOHTHBIC MUKPOOPTaHU3MBI.
5. MexaHu3MBbl B3aUMOJICUCTBHS TPOKAPUOT C MOJIEKYJIIPHBIM KHUCIIOPOIOM.
6. Toxcuueckne G PEKTH MOJIEKYISIPHOTO KHCIOPOIa M €r0 MPOU3BOIHBIX.

Jlexiust No4 (2 yaca)

Abnotnueckne GakTophl CpeIbl BaXKHBIE IS IPOKAPHOT: TeMIlepaTypa

Bonpocs! 1 3apanust:
1.BnusiHMe BBICOKMX W HU3KHX TEMIEpaTyp Ha KU3HEAESITEIbHOCTh MUKPOOPTaHU3MOB.
2. Meuxpoduisl, Me30¢uIIbl, TepMOGUIBI, THIEPTEPMODUIIBL.
3. CTeHOo- U 3BpUTEPMHBIC ()OPMBI.
4. MexaHU3MBl ICUXPO- U TEPMO(UIUHL.

Jlexrust No5 (2 gaca)

AbuoTtnyeckue GHaKTophl Cpebl BaKHBIE U MPOKAPUOT: 3aCOJICHUE U JIp.

Bomnpocs! u 3ananus:
. Bnusaue pH Cpe€Abl HAa XXU3HCACATCIIBHOCTH MUKPOOPIraHNU3MOB.
. Heitrpodwitel, atnaoduiisl, amkaaoQuisl.
. Mexanusmsl pH-romeocrasa.
. BonHas akTUBHOCTH cpefibl.
. Fanodusl. OcModuibL
. MexaHM3Mbl OCMOPETYJISIMA U OCMOIPOTEKTOPHBIE BEIIECTBA.
. Keepodunmsi.
. @OTOCHHTETHYECKHH aKTUBHAS padalysl ISl Pa3HBIX TPyHI GOTOTPOGDOB.
. YO-uznyuenue, HOHU3UPYIOIIEE N3TyUeHHE.

O 001 ONWn A W~

Jlexuus Ne6 (2 waca)
Coo011ecTBa MUKPOOPTaHI3MOB
Bomnpocs! u 3apanus:
1. MukpoGHOe COOOIIECTBO KaK LETOCTHOCTD.
2. Tpodudeckue B3aNMOJIEHCTBHS B MUKPOOHOM COOOIIECTBE.
3. Koonepanuus u konkypeHuus. KoonepaTupHbie Tpoduieckue B3auMOOTHOIICHHs. [IpoiyKT-cyOCcTpaTHBIC B3aUMOJICHCTBHS MEXKTY
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)
BHyTpu- 1 MeXNONYIAIUOHHBIE B3aMMOOTHOIIEHHS MUKPOOPTaHU3MOB
Bormpocsr u 3aganus:
1. Pa3BuTHe coobliecTBa OT KOJIOHU3AaLUU 10 KauMmakca. CyKieccus.
2. bunapHbie B3aUMOIEHCTBUSI.
3. KonkypeHnus 3a cyOcTpaT v IpaBHIo KOHKYPEHTHOTO BhITeCHeHHUs1. JKu3HeHHble crpareruu. K-crparery, r-crpareru, L-crparery.
Konkypenmus Mex 1y rpymnnaMu B coobmectse. [IpoTkoonepanus u anaboiandeckast CHHTpOGUs. AHTHOMO3 U IPOAYKIUS
(bU3MOIOTHYECKN aKTUBHBIX BELIECTB.
4. ABTOperyJsinus MUKpOOHBIX cooOriecTB. @u3nyeckas opraHusaius CooOIIECTB B MPOCTpaHCTBe. [IpaBuiio MUHUMAILHOTO
UG PY3MOHHOTO PACCTOSHUSL.
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5. lluano-6akrepranbHOE COOOIIECTBO KaK MPOTOTUI B3aUMOJICHCTBUS B COOOIIIECTRE.
6. IIpocTpaHcTBeHHast OpraHu3alys B3auMOCHCTBYIOUIMX IPYIII MUKPOOPraHn3MoB. Jaudukaropsl. bruomnenku. Xiormnps.

JlaGoparopHoe 3anstue Nel-2 (4 yaca)

[ToHsATHE SKCIIEPUMEHTA B HKOJIOTMHU MUKPOOPTaHU3MOB

Bormpocsr u 3aganus:
1. OCHOBHBIE ITPUHIIHUIIBI OPTaHU3AIMH JIAOOPATOPHH YKOJIOTUH MUKPOOPTaHU3MOB.
2. ITocTaHOBKa OIBITOB IO N3YYEHHIO MHUKPOOOHACETIEHHS PA3IHMIHBIX IKOJIOTHYECKUX CHCTEM MUKPOOPTaHI3MOB.
3. IlocTaHOBKa OMBITA IO BIUSHUIO JCUCTBHSI MUKPOOPTaHU3MOB Ha ()OPMHUPOBAHHUE 3YKAPHUOT.

JlaGoparopHoe 3anstue Ne3-4 (4 yaca)

Opranu3zanyst 1a00paTopuy Mo U3yYSHHIO IKOJIOIMH MUKPOOPTaHU3MOB

Bormpocsr u 3aganus:
1. DKcKypcusi B MUKPOOHOJIOTHYECKYIO JIAO0OPATOPHIO MPUPOAOOXPAHHBIX OpPraHU3aIUi.

JlaGoparopHoe 3ansTue Ne5-6 (4 yaca)

OCHOBHBIE METOBI U3Y4EHUsI SKOJIOTHH MUKPOOPTraHU3MOB

Bormpocsr u 3aganus:
1. UccnenoBanus pe3yIbTaTOB AKCIIEPUMEHTA.

JlaGoparopHoe 3anstue Ne7-8 (4 yaca)

OCHOBHBIE NIPHEMBI aHAJIM3a PE3YJIbTATOB YKCIIEPUMEHTA 110 3KOJIOTUH MUKPOOPTaHH3MOB

Bormpocsr u 3aganus:
1. AHanu3 pe3yJIbTaTOB HKCIIEPUMEHTOB M UX CTaTUCTHYECKask 00paboTKa.
2. I'pamoTHOE Hay4qHOE 0(OPMIICHHE MTOTYIEHHBIX PE3yJIbTaTOB.

JlaboparopHroe 3anstre Ne9-10 (4 gaca)

IpakTrka GyHKINOHUPOBAHHUS JTA00PATOPUH MO H3YUIESHHIO SKOJIOTHH MUKPOOPTaHU3MOB

Bonpocs! 1 3axanust:
1. DKCKypCcHUsl B MUKPOOHOJIOTHUYECKYIO JIAOOPATOPHIO MPUPOAOOXPAHHBIX OPTaHU3AIHUIA.

5.2. Conep:xanune caMOCTOATEIbHOM PaGOThHI MO AMCUMIINHE (MOAYJIIO)

Copep:xaHue 00s13aTeIbHON CAMOCTOSATE/ILHOI PadOTHI 0 JUCHUILIMHE

Ne ni/m1| TeMbl AUCLUILINHEL CopneprxaHue caMOCTOATENbHON paboThI ITpoxykTs
1 Opranuzanus MexaHU3Mbl PaHOyCTORYUBOCTH. BiMsHNE 3eMHOTO TSATOTEHUS, MATHUTHBIX 3HaHus 00
MHUKPOOHBIX 10JIeH, THAPOCTATUYECKOTO JABJICHNUS Ha KHU3HEESITEIbHOCTh OCHOBHBIX
9KOCHCTEM MUKPOOpranu3MoB. COeJUHEHUS U HOHbI, TOKCUYHBIE U1 MUKPOOPIaHU3MOB. MIPUHIIMIIAX
KoHneHnTpanus muraTelabHbIX BemecTB. KomuoTpods! 1 0IUroTpodsl. OpraHu3aluu
AJIanTUBHBIE PEAKLIMN MUKPOOPTaHU3MOB Ha CTPECCOBBIE BO3AEHCTBUSI. B3aMMOOTHOILIEHUI
MHKPOOPTaHU3MOB B
MPUPOAHBIX
YCIIOBUSAX
2 Opranuzanus DKCTpeMallbHbIE YCIIOBUS U MIPUCIOCOOIEHNE K HUM MUKPOOPTaHU3MOB. 3HaHus 00
MUKPOOHBIX DKCTpeMOPHITEHBIE MUKPOOPTaHU3MBL. JK300HOJIOTHS 1 MUKPOOPTaHH3MBI. OCHOBHBIX
9KOCHCTEM IMpucnocobnenue k GU3UIECKUM YCIOBUSAM CPEAbl: B3BEILICHHBIE MIPUHIIMIIAX
(TUTaHKTOHHBIE), IPUKPETUICHHBIE POpMBI. TaKCHCH y IPOKAPHOT. OpraHu3aluu
dopmupoBaHUe OUOTUICHOK M JKU3HB B KOJUIOMIHOM cpene. Anresus. OnuGUTHL, | B3aUMOOTHOLIEHHUH
mroduibHbIe Opranu3Mbl. JKn3Hb B ToABIKHON cpeae. Kpenoduist. MHKPOOPTaHU3MOB B
TIPUPOIHBIX
YCIIOBUSX
3 Oprasu3zanus B3aunmoneiicTBUS MUKPOOPTaHU3MOB C MPEICTaBUTENAMH APYTUX TPYIIT 3HaHusA 00
MHKPOOHBIX XHBOTO Mupa. [TpokapuoTEl M NPOTUCTHI. DHIOCUMOUOHTHI U SITUOHOHTHL. OCHOBHBIX
9KOCHUCTEM CuMOMO03bI METAHOT€HHBIX OaKTEPHi 1 MOPCKUX aHaPOOHBIX MPOCTEHIINX. MIPUHIMIIAX
I'mpporenocomsl. Cum6uotpodHoe nutanue. CHMOHO3bI TPOKAPUOT U MOPCKHX OpraHu3aluu
0€CII03BOHOYHBIX )KUBOTHBIX. Tpohocombl. CHMOHOHTBI HACEKOMBIX B3aMMOOTHOILICHUN
(BHEKJICTOUHBIE U BHYTPUKJIETOUHBIE). MuiieToMbl. HacekoMble — HEPEHOCUNKH | MUKPOOPTaHU3MOB B
BO30yauTeNei NHPEKITMOHHBIX 00JIe3HeH KUBOTHBIX U pacTeHUH. CHMOHO3bI TIPUPOJHBIX
MHUKPOOPTaHU3MOB C PACTUTEILHOSHBIMY KHUBOTHBIMU. MUKpOOHEIE YCIOBHAX
coobmiecTBa pyOa xBauHbIX. HopManbHast MukpodIiopa yenoBeka, ee Pabouas Terpags
(GYHKIIMU U 3HAYEHHE.
4 Oprasu3zanus Mukpoopranu3msl 1 atMmocdepa Poitb MUKpoOpraHu3MOB B ()OPMUPOBAHHU 3HaHUSA 00 OCHOBHBIX
MHUKPOOHBIX ra3oBOro cocraBa arMocdepsl. IcTOUHHKH, CTOKH, pe3epByaphl ra3oB MIPUHIMIIAX
9KOCHCTEM aTMoc¢epsl. Co3naHne KUCIOPOAHON aTMocdephl B pe3ynbTare qucdananca OpTaHM3aluU
MEX/y IPOIYKIMEH U IeCTPYKLUNEH OpraHuuecKoro BemecTsa. bakrepun kak B3aMMOOTHOILICHUH
BOKHEHIIUH (hakTOp MoAepkKaHUsI MUKPOKOMIIOHEHTHOT'O COCTaBa aTMOC(Ephl. | MHKPOOPTaHU3MOB B
Jpixanue nouss! 1 npoaykuus CO2. ["a3orenepupyromue aHa3poOHbIE TIPUPOIHBIX
coobuiectBa. OKUCITUTENbHBIN OakTepuanbHblid GUIbTp. [lapHUKOBBII G GEKT U YCIIOBHSX
MUKPOOpraHu3Mbl. ATMochepa Kak cpefia OOUTaHUs MUKPOOPIaHU3MOB. Pabouas TeTpanb
Crnoco0bl nonaganusi MUKPOOPTaHU3MOB B BO3yX. Mukpodiopa Bo3myxa.
Mukpoduiopa Bo3yxa 3aKpbIThIX HOMeleHHH. MUKpOOHBIH a3p030Jib.
5 Opranuzanus OyHKIHOHATBHAS POJIb TOYBEHHBIX MUKPOOPTraHU3MOB. Poib 3uanust 00
MUKPOOHBIX MUKPOOPTraHU3MOB B IIpoLieccax I04BooOpazoBanus. PaznoxeHue OCHOBHBIX
9KOCHUCTEM JIUTHOLEJITION03bl MUKPOOHBIMH COOOLIECTBAMH KaK JOMUHUPYIOLIIHUH U MIPUHIMIIAX
XapaKTepHbIi A7 10ouB Tpoduueckuil Mapipyt. O6pa3oBaHUe rymyca U ero opraHu3aluu
pacnaj. ABTOXTOHHAsI M 3MMOTeHHasi MUKpodIiopa nousbl. B3zaumoperncTeue B3aMMOOTHOIIICHUI
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MUKpPOOPTaHU3MOB C pacTeHUsAMH. CaMOOUUIIIEHUE II0YBBL MUKPOOPTaHU3MOB B
MPUPOAHBIX
YCIOBUSX
6 OprasHu3zanus Crenrduka No4BBI Kak cpesibl 00UTaHUS MUKPOOPIaHU3MOB. 3uHanus 00
MHUKPOOHBIX [IpocTpancTBeHHas reTeporeHHoCTh MouB. [louBeHHbIe rOpu30HTHI. [TouBa Kak OCHOBHBIX
9KOCHCTEM TpexdasHasg cucrema. TBepaas ¢asza mouBbl. AAre3us U pa3BUTUE MIPUHIIMIIAX
MHUKPOOPTAaHW3MOB Ha MIOBEPXHOCTH MOYBEHHBIX YacTHL. JKuakas ¢a3a MOUBHL OpraHu3aluu
I'azoBas aza nmoussl. J{pIXaHUe IOYBBI U €€ 3aBUCUMOCTb OT B3aMOOTHOLIECHUH
THAPOTEPMUIECKHX YCIOBHNA. DMHUCCHS Ia30B MOYBOH Kak IMOKa3aTesb OanaHca |MHKPOOPTaHU3MOB B
MEXAy OPOIYyKIMeH U OKUCIeHUeM ra3oB. KoHuenuus cTpoeHus u MPUPOIHBIX
(GYHKIMOHUPOBAHMS KOMITIEKCA MOYBEHHBIX MUKPOOPraHU3MOB. [TouBa Kak YCIIOBUAX
MHO>KECTBO CpeJl OOUTaHUsI MUKPOOPraHu3MOoB. [IpUHIUNI MUKPO30HAILHOCTH. Pabouas Terpanb
MukpoOubIii myi1. [Ty merabonuToB. [IpuHnun ny6iupoBanus GU3HOIIOTO-
OMOXMMHUECKUX IPOLECCOB B IToYBe. MUKpOOHAs! CyKIleccusl B IIOUBE.
Conep:xaHne caMOCTOSATE/IbHOW Pa0oThl 10 JUCIHUILINHE HA BHIOOP CTYAeHTa
Tembl . [poaykTsl
Ne /i Conep:xaHue caMOCTOATE/ILHOM PadoThI CTY/ICHTOB
AU CHUILIHHbI JesITeJIbHOCTH
1 | OxcmepumeHTt mo Pa3pa0oTka ombiTa 110 3KOJIOTHH MHKpoOopranu3Ma ypoBHs YHPC Daiin ¢
9KOJIOTHH pa3paboTKOH 1o
MUKPOOPTaHH3MOB CaMOCTOSTEIILHO
BBIOpaHHOI TeMe
2 | OxcnepuMeHT o PazpaboTka onbITa 10 HKOJI0TUM MUKpoopranusma yposas HYPC Daiin ¢
9KOJIOTHH pa3paboTKoi Mo
MUKpPOOPTaHU3MOB CaMOCTOSTEIbHO
BBIOpaHHOH TeMe

5.3.006pa3oBaTe/IbHbIE TEXHOJIOTUH

HpI/I OpraHu3alu U3YUYCHUSA TUCLHUIIJIUHBI 6y£[yT HCII0JIB30BaHbI CJICAYIOMINE 06paSOBaTeJ’ILHLI€ TCXHOJIOTUH:

I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaL[I/IOHHLIe TEXHOJIOIMH, TEXHOJIOIUs OpraHu3aun CaMOCTOSITEIbHOM pa6OTLI, TEXHOJIOTHA
peq).HCKCI/IBHOFO 06yqe1-m$[, TCXHOJIOTU MOAYJIBHOTO 06y'{CHI/I$I, TEXHOJIOT'HS UTPOBOI'O 06y‘IeHI/I$I, TEXHOJIOT'HH prHHOBOﬁ

JIUCKYCCHUH, MHTCPAKTUBHBIC TCXHOJIOTUH, TEXHOJIOTUA HpO6J’IeMHOFO 06y'{€HI/I$I, TEXHOJIOTUA OpTraHU3alluu

y‘Ie6HO-I/ICCHEZ[OBaTeJ'H>CKOI\/’I JACATCIBHOCTH, TCXHOJIOTHUA IIPOCKTHOT'O 06y‘I€HI/IH, TCXHOJIOTHUA PA3BUTHUA KPUTHYICCKOT'O MBIIIJICHUA.

5.4. Texymuii KOHTPOJIb, MPOMEKYTOYHBIH KOHTPOJIb M IPOMEKYTOYHAS ATTeCTAIUSI

BanibHO-pedTHHIOBas KapTa AUCHUILUIMHEI 0(hOopMIIeHa KaK NPUIOKEHHe K paboueil mporpaMMe JUCIUIUINHEIL.
DoHT OIEHOYHBIX CPEJICTB IS IPOBEICHHS TPOMEKYTOUHOHN aTTECTAIINN 00YJAIOMINXCS IO IUCIUILTHHE 0hOPMIIEH OTIEITbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METOANYECKOE H UTHOOPMAIIMOHHOE OBECIIEYEHHE

JlaTa oOpaleHus K SIeKTPOHHBIM yIeOHBIM H3aHUSM, IEKTPOHHBIM 00pa30BaTeNbHEIM PecypcaM, COBPEMEHHBIM 0a3aM JaHHBIX H
nH(OPMALOHHBIM CIIPAaBOYHBIM CUCTEMaM COBIAJAET C AaTOH yTBepKAeHUs pabouei IporpaMmbl

6.1. PexomenayeMas quTepatrypa

ABTODEI, COCTABHTEIH 3arnaBue W3natenbcTBO, TOX

JI1.1 | TI'aBpuuenkosa, C. C. Mukpoouosorus : yde6Hoe mocobue / C. C. I'aBpuuenkosa, C. . | Munck PUIIO,
Sxy6oBckas. — 272 c. : win. — Pexum poctyna: no noamucke. — URL: | 2022.
https://biblioclub.ru/index.php?page=book&id=697597. — ISBN 978-
985-895-024-8. — TeKcCT : 2JIEKTPOHHBIN.

JI1.2 | Bormanos, 1. . CpaBHHUTENIbHAs SKOJIOTUS PACTEHUH 1 )KUBOTHBIX : yueOHoe rocodue : | Omck OmMckuit
[16+] / K. U. BornaHoB ; OMCKHI TOCYyJapCTBCHHBIN MEJArOrH4ecKuil | ToCyIapCTBEHHBIH
yHuBepcureT. — 308 c. : mi., Tab1. — PexxuM JocTyma: 1Mo NOAIMCKe. — | TMearoru4ecKuit
URL:  https://biblioclub.ru/index.php?page=book&id=616141.  — | yHuHBepcuUTET
Bubmmorp.: c¢. 222-229. — ISBN 978-5-8268-2079-7. — Tekcr (OMI'TIY), 2017.
JIEKTPOHHBIH.

JI1.3 | Tpyanukosa C. B. MukpoOuosorus : yueOHoe nocobue : [16+] / C. B. Ilpyauukosa, E. | KpachHosipck
H. AdanacoBa, H. U. CapmaroBa ; Cubupckuii denepanpusiii | Cubupckuii
yHuBepeuteT. — 120 c. : win. — Pexxum goctyna: no noxamucke. — URL: | denepanbubrit
https://biblioclub.ru/index.php?page=book&id=706624. — bubmmorp. B | yauBepcuter (CDY),
kH. — ISBN 978-5-7638-4492-4. — TekcT : 31eKTPOHHBII. 2021.

6.1.2. JlonoJIHNTEIbHASI JTUTEPATypa
ABTOpBHI, 3arnaBue WznarenscTBo, TOX
COCTaBUTENHU

JI2.1 | AnemmHna, E. C. KynbruBupopanue MHKPOOPTIaHU3MOB KaK ocHoBa | OpenOypr :
OMOTEXHOJIOTHUECKOTO Tporiecca : yueOHoe nocobue / E. C. Anemnna, | Yuusepcurer, 2017.
E. A. Jlpoznosa, H. A. Pomanenko ; OpeHOyprckuii rocy1apcTBEHHBIH
yHuBepcuTeT. —192 ¢. : cxem., Tabnm., uia. — Pexxum pocryma: mo
MOATINCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=481743. — bubauorp. B
kH. — ISBN 978-5-7410-1658-9. — TekcT : 2JI€KTPOHHBII.

JI2.2 | Kypanosa, H. T MukpoOuosorus : yue6Hoe nmocodue : [16+] / H. I'. Kypanosa, I'. A. | Mocksa : IIpomereii,
Kynartamze. — Yacte 3. Mup npoxapuot. — 119 c. : cxem. — Pexxum | 2020.
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JocTyma: o TIOATINCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=612078. — ISBN 978-
5-00172-049-2. — TekcT : >IeKTPOHHBIH.

JI2.3 | IIpocrakos H. U. Buoskomnorus : yuebHoe mocodbue / H. U. Ilpocrakos, B. b. Tomy6 ; | Boponex :
Boponexckuii  roCynapcTBEHHBI  YHHUBEpPCHTET  HMHXeHEepHBIX | W3matembckwii oM
TexHoJyorui. — 439 c. : cxem., mi., Tabn. — (YueOHuk Boponexxckoro | BI'Y, 2014.
rOCYJJapCTBEHHOT'O YHUBEPCUTETA). — PEXKUM JTOCTYIIA: MO TOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=441605. -
Bub6smorp. B kH. — ISBN 978-5-9273-2105-6. — TekcT : 2JIEKTPOHHBIH.

JI2.4 | Herrsipesa, U. A. buorexHonorndyeckuii MOTEHIMAN TOYBEHHBIX MHKpoopranm3moB : | Kazamp : Kazanckuit
yueOHO-MeTomuueckoe mnocobue : [16+] / U. A. [ertsapea, A. C. | HaIlMOHAIBHBIN
Cuporkun ; KazaHckuii  HaIMOHANBHBIA  WCCIIEOBATEIBCKUN | HCCIIENOBATEIHCKUI
TEXHOJIOTHUECKHH yHUBepcHureT. — 112 c. : mi., Tabm., cxeM. — PexkuM | TeXHOJIOTHYECKHH
JocTyTa: o TIO/ITINCKE. - URL: | ynuBepcurer

https://biblioclub.ru/index.php?page=book&id=612203. — bubmmorp. 8 | (KHUTY), 2019.
kH. — ISBN 978-5-7882-2647-7. — TekcT : 31€KTPOHHBII.

6.2 Tlepeyens MPOrpaMMHOro ofecrnevyeHns

- Acrobat Reader DC

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

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month)

- Microsoft Windows 10 Education

- XnView

- Apxuarop 7-Zip

- Acrobat Reader DC

6.3 Ilepeyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHATBHBIX 023 JAHHBIX

- OBC «YHuBepcurerckas OUOIMOTEKa OHIAWH

- ba3bl nannbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

7.1| HanmeHOBaHME CIIEHHATBHOTO TIOMEIICHHMS: YaeOHast ay AUTOPHS IS TPOBEICHUS JIEKIMOHHBIX U TJAOOPaTOPHBIX 3aHITHH,
IPYMIIOBBIX KOHCYJIbTALUI, HHIUBHULYaJIbHBIX KOHCYJIBTALUM, TEKYIIEro KOHTPOJIS, IPOMEKYTOUYHOH aTTecTaluu, Y yeOHas
ayauropusi. OCHAIEHHOCTh: MenoBast nocka- 1 mr., KomrutekT yueOHO# MebGenH, HoyTOYK, MPOSKIHOHHOE 000py I0BaHNE
(MYJIETUMEMHHBIA IPOCKTOP M DKPaH).

7.2| HaummeHoBaHHME CIIEIIMATIBHOTO MOMEIICHUS: TOMELICHUE Il CAMOCTOSTEIBHOM paboThl, UnTanbHbIH 3a1. OCHAIIEHHOCTD:
[K-41T. ¢ BO3MOKHOCTBIO MOJKITIOUEHHS K ceTH « HTepHeT» 1 00ecriedeHreM JOCTyIa B JJIEKTPOHHYIO HH)OPMAIIHOHHO-
oOpazoBatenbhyto cpeny CI'CITY, ITucemennsiii cron-4 wr., [Tapra-2 mr.

7.3| HanmmeHoBaHME CIIEHHANBHOTO TIOMEIIEHNS: yueOHast ay ANTOPHSI IJIs IPOBEACHHS TaOOPATOPHBIX 3aHATHIH, Y4eOHO-
HCCIIEIOBATENbCKAs JIA00PATOPH MUKPOOUOJIOTHH, LIMTOIOTHH U TeHeTUKU. OcHaleHHOCTh: MuKpockor-14mr.,
Mukponpemnapatsi-101mT., Xonoaunbauk, CynmmibHeli mkad (tepmoctar)- 1., Jlabopatopras nmocyaa (mpoOUpKH, KOJIObI,
XMMHUYECKUE CTaKaHbI, MEPHbIE LIWINHPEI, BOPOHKH, NUIETKY, yaku Iletpu), JlJabopaTopHoe 000pyaoBaHUeE (IUTATUBLI,
CIHPTOBKH, TUHLETHI, IPENapOBAIbHbBIE UIJIBbI, TPEAMETHBIE M TIOKPOBHBIE CTEKIIA, BECHI, aCOECTOBBIC CETKH, ITAJETKH),
Tabnuuei-261uT., Menosas nocka-1mr., KommiekT yue6Hoi# Mmedenu

7.4 HaummeHoBaHHUE CIICIIMATIBHOTO MOMEIICHUS: TOMEIICHUE ISl XPAaHEHUsI U IPO(UITAKTHYECKOro 00CITy)KUBaHHS y4eOHOTO
obopynoBanusi, CiyxeOHOe momemenne. OcHamenHocTh: [lkad-8mT., JlaboparopHas nocyzna, Peaktussl, CeTku
repOapusbie, Jlonatku, TaGnuis!

8. METOAUYECKHE YKA3AHMUS 110 OCBOEHHIO JTUCITUIIJIMHBI (MOAY JIS)

Pa6oTa Ha/l TEOPETHUECKIM MaTEpHAIOM IIPOUCXOINUT KPATKO, CXEMaTHIHO, ITOCJIEOBATEIFHO (PUKCHPOBATH OCHOBHBIC MTOJIOKEHHS,
BBIBOJIBI, (POPMYJTHPOBKH, 0000IIEHHS; TOMEYATh BaKHBIE MBICIIH, BBIACIATH KIIOUEBBIE CIIOBA, TEPMUHEL. [IpoBepka TEpMHUHOB,
HOHSTHUI ¢ MOMOLIBIO SHIUKIIONEINH, CII0Bapell, CIIPaBOYHUKOB C BBIIUChIBAHMEM TOJIKOBaHUIl B TeTpaab. O003HAUUTH BOIPOCHL,
TEPMHHBI, MaTe€pHall, KOTOPBIi BBI3BIBACT TPYIHOCTH, IIOMETHTH U MOIIBITATHCS HAWTH OTBET B PEKOMEHyeMoit mutepatype. Eciu
CaMOCTOSATENBHO He YAaeTcst pa300paThest B MaTepHale, He00X0IuMO c(hOpPMyIHPOBATH BOIPOC U 33/1aTh MIPEIIOABATEIIO.
ITpopaboTka pabouei nporpaMMbl TUCIUIUIMHEL, YIAEISIS 0c000e BHUMAaHKE LEJISIM U 3aJjadaM, CTPYKTYPe U COAEPKAHUIO
JcUUIUIMHBL. KOHCIIEKTUPOBaHUE UCTOYHUKOB, IOJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEHYEMOMH
JUTEepaTypsl, paboTa ¢ UHGOPMAIIMOHHBIMH HCTOYHUKAMU B Pa3HBIX (opMaTax.

Taxke B Ipoliecce U3y4eHHs JUCLUMIMHBL METOANYECKUE PEKOMEHIAHMY MOT'YT OBITh U3/1aHbl OTJEIbHBIM JOKYMEHTOM.
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IIpunoxenue
bannsHO-peHTHHTOBas KapTa UCIUIIINHEI « DKOIOTHSA MHKPOOPTaHU3MOB»
Kypc 1 Cemectp 1
Bun xontpons MuHuMansHOe KOJHMIECTBO MakcumanbaOe
6annoB KOJIMYECTBO OaIoB
JKe0JI0TUsi MUKPOOPTraHU3MOB
Texymuit KOHTPOIB IO pa3Aemy:
1 AynuropHas paboTta 10 30
2 CamocrosTenbsHas paboTa (CHeluanbHble 00s13aTeNIbHbIE (POPMBI)
3 CamocrosiTenbHas paboTa (crenuanbHbie POPMBI Ha BBIOOD) 16 20
KonTtponbHOE MeponpHATHE 10 pa3aeLy
IIpomexyTOUHEIIT KOHTPOIH 26 50
IIpoMexxyTouHast aTTeCTALMA 30 50
Hroro: 56 100

Bunbl KOHTpPOIIS Ilepeuens unu npuMeps! 3alaHU, KPUTEPUU OLIEHKHU U KOJIMYECTBO OaIoB TeMsl U1 U3y4eHUs U 00pa30BaTeNbHbIE PE3yIbTaThl
Tekymuii KOHTPOJIb MO pa3fielny «IKeoJ0rHsi MUKPOOPTraHU3MOB»
1 | AyautopHas pabota | MakcuMansHOE KoauyecTBo 6ayutoB — 30 Temsbl U1 U3yUYeHuUs:

MuHEMansHOE KONMHIecTBO 0amros — 10 Ipemver u 3amaun Kypca. MecTo MHKpPOOPTaHU3MOB B HEPApXHH XKU-Boro. CHcTeMaTHka

3a akTUBHYIO PabOTy Ha ayTUTOPHBIX 3aHATUSX (7 JEKIHMOHHOM U 3 NPaKTUYECKUX) | M HOMEHKJIATypa MUKPOOPIaHU3MOB: OaKTepuu, IpUObI, IPOCTEHINNE, BUPYCHIL.

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

BsaumoneiicTBue BUpyca ¢ KIE€TKOM: MPOLYKTUBHBIN THIT B3aU-MOAEHCTBUS
(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-pyJOBaHHEM

BrnageeT: METOIMKO ONBITOB IO 9KOJIOTHH MUKPOOPTaHU3MOB

2 | CamocrosTenbHas
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 KOJMYecTBO 6amioB — 20
MuHHUMaIIEHOE KOJIMYeCTBO OaJioB — 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 (KOJUYECTBO JI7ist IpOKapUoT MEPEKITIOUYEHHEe C OHOTO Crocoba MUTaHUs Ha PY-Toi mpu
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 UCTIONIB3YIOT YaCTH CIIEK-TPpa

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 GIM3KHUiT 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 M
400-750 um
400-1100 am
4. 750-1100 a™m
18. MuKpoopraHu3Msl, OCyLIECTBISIONINE NPoIiece HOTOPEAYKIUHU, UCTIONb3YIOT
CBET C UTHHO BOJIHEI
1. 100-400 am
2. 400-750 um
400-1100 am
750-1100 um
9. Ha nomo IHK B KkneTke NpokapuoT MPUXOAUTCS CyXOl MaccChl
3%
10%
17%
30%

W
(9, RSN (98] NS

[*)}
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et

52%
. BemecTBa, noctynaromye B KJICTKy OaKTEpH SBIIOTCS
HCTOYHUKOM SHEPTUH
MaTepHaoM JUI1 CHHTE3a BEIIeCTBa
WCTOYHUKOM SHEPTHH M MaTepUaIoM JUIsl CHHTE3a BEIecTBa
. JI7is XapaKTepUCTUKH THIIOB TIMTAHUS MPOKAPHOT HCHONB3YIOT KPUTEPUU
WCTOYHHUK yIiepona
JIOHOP 3JICKTPOHOB
WCTOYHUK SHEPTUH
HCTOYHHK SHEPIHH U JOHOP 3JIEKTPOHOB
WCTOYHUK YTJIepo/ia, ICTOYHUK SHEPTUH M JOHOP 3JIEKTPOHOB
. K oCHOBHBIM THITaM HTAHUS POKAPHOT OTHOCUTCS
(doroopraHoreTepoTpodHbII
XEMOJIMTOABTOTPO(HBIH
doronuTorerepoTpodHbIi
XEMOJIUTOTeTePOTPODHEII
. XEMOOPTaHOABTOTPO(HEIIH
23. Eciu HCTOYHHK YIIepoja - OpPraHM4ecKoe BEIECTBO, JOHOP 3IeKTpoHOB H2S,
WCTOYHHK SHEPTUH - CBET, TO THIT IIUTAHUS

[\
(=}

—

U R LN =W

R

1. dotoopranorereporpodust

2. dotonurorpodus

3. XeMOJIUTOaBTOTPODUs

4. xemoopraHorerepoTpodus

5. ¢otonurorereporpodus

24. MertaHooOpa3yronine 0aKTepun
1. doTonuToaBTOTPOdHI

2. dotoopraHoreTepoTpodel

3. XeMOJIUTOaBTOTPODEI

4. XeMoOpraHoreTepoTpodsl

5. ¢doromuTorerepoTpods

25. A3ot B KiIeTKe OaKTepuil COCTaBIIeT OT CyXOH MacChI
1. 1%

2. 2-5%

3. 10-15%

4. 20%

5. 50%

MaxkcumanabHO€e KOJIMUEeCTBO OamuioB — 50.
MuHMMabHOE KOJan4ecTBO 0amuios — 30.

IIpomexxyTounas
aTTecTanus

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