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Hamnpasnenue noarorosku 06.04.01 Buonorus, HanpaBieHHOCTH (IPOGHITL) «DKOIOTUSD
Pabouas nporpaMma AUCHUILTHHEL «DKOIOTUS MHKPOOPTaHU3MOBY

IIporpammy coctaBui(u):

Marseesa Tatbsna bopucosna

IIpu Hanmuuy 0OyyarOIKXCs U3 YUCIIa JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI, KOTOPHIM HEOOXOAMM OCOOBIH MOPSI0K
OCBOCHHMSI TUCLUILTHHBI (MOAYIIS), TIO X JKEJIAaHUIO pa3pabaThiBacTCsl afaNTHPOBAaHHAS K OTPAaHUYEHISM HX 3[J0POBbs padoyas
porpaMma JUCHUIUTUHBI (MOYJIS).

Pabouast nporpamMma JUCIUILINHEIL

IKO0JI0THUSA MHUKPOOPTraHU3MOB

paspabotana B cootBercTBur ¢ ®I'OC BO:!

DenepanbHbIil TOCYIAPCTBEHHBIH 00pa30BaTENIbHbINA CTAaHIAPT BHICIIETO 00PAa30BaHUS - MATUCTPATYpPa 10 HANPABICHHUIO TOATOTOBKH
06.04.01 Buonorus (npukaz Muno6puayku Poccun ot 11.08.2020 r. Ne 934)

COCTaBJICHA HAa OCHOBAHUU yqe6H0r0 IJ1aHa:

Hanpasnenue noarorosku: 06.04.01 bruonorus
Hanpasnennocts (npoduinp): "Dkonorus"

yrBepkaeHHoro Yuéneim coerom CI'CITY ot 26.04.2024 mpotokosn Nel0

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

BHOJIOI‘I/[I/[, 9KO0JOTMH U METOAUKH oﬁyqel-mﬂ

IIporokoun ot 25.06.2024 r. Noll
3aB. kadenpoit A.A. CemeHOB
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Hamnpasnenue noarorosku 06.04.01 Buonorus, HanpaBieHHOCTH (IPOGHITL) «DKOIOTUSD
Pa6ouast mporpaMma JUCIUIIAHE «DKOIOTHSI MUKPOOPTaHH3MOB)

1. IIEJTA ¥ 3AJIAYHA OCBOEHUSI JUCIAIIMHBI (MOLY.JIS)

Leab u3yyeHust AMCHHILITHHBL. (OpMHUPOBAHUE OOIIEKYIBTYPHBIX KOMIIETEHIMH B COOTBETCTBHH ¢ TpeboBanusmu OI'OC BO.
3asaum u3ydeHus: AMCUMIIMHBI

OCBOHTH 3aKOHOMEPHOCTH TUCHUILIMHBI 9KOJIOTUSI MUKPOOPTaHU3MOB KaK OCHOBY MPO(eCCHOHATBLHON ISSITENbHOCTH.

Oo6sacTh NpoeccHOHAILHOM eI TeTbHOCTH |

01 O6pa3oBanue 1 Hayka

B ctepe oOpazoBaHus: cOCTaBICHUE U YTCHHE JICKIIUI O pa3HOOOPa3uu M OHOJIOTO-IKOJIOTMYECKUX OCOOCHHOCTSIX MUKPOOPTaHU3MOB
0 mpoOyeMax B3aUMOJCHCTBUSI B CUCTEME «MHUKPOOPTaHH3MBI — OHochepay», obecrieyeHue HayIHO-HH()OPMAIIMOHHON OCHOBBI JUIS
(hopMUpPOBaHHSL OKOJOTHMYECKH TPAMOTHBIX M COLHMAJIbHO-aKTHBHBIX OOYYAIOIIUXCS, CHOCOOHBIX OOBEKTHBHO OLIEHHBAThH
9KOJIOTHYECKUE MPOLIECCHI U SBJICHHS, TPOUCXOISIIIE B COBPEMEHHOM MHUDE.

B chepe HayuHBIX UCCIIEIOBAHUI:

MPOBE/ICHUE HAYYHBIX UCCICIOBaHUI B 0OJACTH YKOJOTHH M OXPAHBI MPUPOJBI, UCIONB3Ys 3HAHHS 3KOJOTHH MHKPOOPTaHU3MOB,;
aHaJIN3 OMBITA HCIOIB30BaHISI OMOTEXHOJIOTHH COXPAHEHHS U MO /Iep KaHus CTaOMIIBHOCTH MIPUPOTHBIX U COIMOKYIBTYPHBIX CUCTEM
pa3IMYHBIX YPOBHEH B TOM YHCIIE MCIOJIB30BaHUS MUKPOOPTaHM3MOB B MpOIleccax OHOpeMeHalii TePPUTOPHIA, TOCTPAIABIINX OT
AQHTPOIIOTEHHOTO BO3/ICHCTBHS;

15 Pp160BOJICTBO ¥ PHIO0JIOBCTBO

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Iuk (paszern) OIT: [51.0.02

2.1|Tpe601mmm K IIpeBapHTe/ILHOI N0roTOBKe 00y4al0Ierocs:

Coaep)l(aHHe JUCIHUIIIAHBL 633preTC${ Ha MaTepHrajic:

Jucuumiud OMOJIOTUH U TIPUKIIAHOM SKOJIOTHH TOIY4€HHOM TIpU 0OYy4eHHH B Cpe/IHE IKoJe U OakanaBpuare.

2.2| JucuumianHbl (MOIYJIM) U NPAKTUKH, JJIs1 KOTOPbIX 0CBOCHHE TAHHOMH TUCHUILIMHBI (MOIYJIsl) HEOOX0AMMO KaK
npeaiiecTByoIlee:

DKOJIOTHS KMBOTHBIX M YeJoBeKka. ConpaabHas SKOJOTHs U IDUDOIONOIE30BaHe. BoIHbIe OMODECYDCHI M aKBAKVIETYDA

3. KOMIIETEHI[UHA OBYYAIOIIET OCSsI, °OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHHS JUCHUTLINHBI
(MOJLYJIST)

OIIK-2 Cnoco0eH TBOpYECKH HCIOJIb30BATH B MPO(ecCHOHATbHOM 1esITeIbHOCTH 3HAHUS (PYHAAMEHTAIbHBIX H
NPHUKJIATHBIX Pa3/1esioB TUCHUILIHH (MOAYJIeii), onpeaessiiomMX HANPABJIeHHOCTh MPOrPaAaMMBbI MAarHCTPATYPhI;

OIIK-2.1 3naer ¢pynaamMeHTaJIbHbIE H NPUKJIATHbIE Pa31ebl JHCHUILINH (MOIYJIeli), ONpeaesIOINX HATIPABJIEHHOCTH
NpOrpaMMbl MarucTpaTyphbl

3HaeT: pojb NPOKapUOT B POPMUPOBAHUH SKOCHCTEM; 3aKOHOMEPHOCTH B3aUMOOT-HOILICHUH MHUKPOOPTaHU3MOB C OKPYIKAIOLIeH
cpenou.

OIIK-2.2 YMeeT TBOPYECKH MOAXOIUTH K HCIOJIB30BAHUIO B IPO()eCcCHOHAIBHOM 1eATeIbHOCTH 3HAaHUA (PyHAAMEHTAIbHBIX
U MPUKJIATHBIX Pa31ea0B AUCHUIINH (MoayJeil), onpeesl0IIMX HANPABJIEHHOCTh MPOrPaMMbl MATHCTPATYPhI

Ywmeer: MOACINPOBATh, OPraHU30BbIBATH U IIPOBOAUTH UCCICAOBAHUA B3aMMOAEHCTBUS MHKPOOPIraHu3MoB C 0pr>1<a101.uel71 Cpe,[[OfI.

OIIK-2.3 Baageer 3HaHUSIMA (PYHAAMEHTAJIbHBIX H MPUKJIATHBIX Pa3iea0B AUCHHUIIIMH (MOAYJIeil), onpenesiloIux
HANPaBJEHHOCTh MPOrpaMMbl MATHCTPATYPbI

Brnaneet: 6a30ii NOHATUIHOrO anmapaTa 3KOJIOTHA MUKPOOPIaHU3MOB; HaBbIKAMU O(OPMIICHUS] HAYUHBIX PE3yIbTaTOB UCCIEIOBAHUS
B 00J1aCTH B3aHMOOTHOIICHUH IIPOKAPHOT.

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJISA)

Kon HaumenoBaHue pa3iesioB U TeM /BUjA 3aHATHUSI/ Cemectp | Yacos | UuTepakT.
3aHATHS

JKO0JIOTHSI MUKPOOPTAHNU3MOB

11 HcTopus pa3BUTHs 5KOJIOTHsS. MUKPOOPTaHU3MOB. DKOJIOTUS MUKPOOPTaHU3MOB KaK 1 2 1
Hayka /JIex/

1.2 (OCHOBHbBIE METO/Ibl HCCIICOBAHHSI MUKPOOPTaHi3MOB /JIek/ 1 2 1

1.3 Abuotnyeckue GakTophl cpelibl BaxKHbIe I pokapuoT. Kuciopon. /Jlek/ 1 2 1

14 Abuotryeckue GakTophl Cpeibl BAKHBIE I IPOKApHOT: TeMneparypa /Jlek/ 1 2 1

1.5 AbGuotnyeckue GakTopbl Cpelibl BAKHbBIE I TPOKAPUOT: 3acoseHue u np. /Jlex/ 1 2

1.6 Coo01iecTBa MUKpOOPraHH3MOB /JIek/ 1 2

1.7 BHYTpH- ¥ MEXIOMYJSIIIMOHHBIE B3aHMOOTHOIICHHSI MUKPOOPTaHU3MoB /JIek/ 1 2

1.8 [ToHsATHE SKCIIEPUMEHTA B DKOJIOTMH MUKpOOpranu3mMos /J1ab/ 1 4

1.9 Opranuzaiys 1a00paTopuu 1Mo U3YYEHHIO YKOJIOTHH MUKpOOpranu3MoB /J1ab/ 1 4 2

1.10 OCHOBHBIE METOBI N3yUEHUS YKOJIOTHH MUKPOOPTraHnu3MoB /J1ab/ 1 4

1.11 OCHOBHBIE IPUEMBI aHAIH3a PE3YIHTATOB HKCIIEPUMEHTA T10 IKOJIOTUH 1 4
MUKpOOprann3mMoB /J1a6/

1.13 IIpakTrka QyHKIIHOHUPOBAHUS JTAOOPATOPUH 110 U3YUCHHIO SKOJOTHU 1 4 2
MHKpOOprann3moB /J1a6/

1.14 OpraHu3anysi MUKpOOHBIX dKkocucTeM /Cp/ 1 54 0

1.15 DKCIEPUMEHT MO 3KOJIOTHH MUKPOOpraHu3Mos /Cp/ 1 18 0

5. OueHo4yHbIe 1 MeTOANYECKHE MaTepUAJIbI 0 AUCHHUIIJINHE (MOYJII0)
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Hamnpasnenue noarorosku 06.04.01 Buonorus, HanpaBieHHOCTH (IPOGHITL) «DKOIOTUSD
Pabouas nporpaMma AUCHUILTHHEL «DKOIOTUS MHKPOOPTaHU3MOBY

5.1. Coaep:xanue ay UTOPHOI padoThI 10 AMCHUILIHHE (MOLYJIIO)

1 cemecTp, 7 Jexkumii, 10 1aGopaTOpPHBIX 3aHATHH
IK0JI0rusi MUKPOOPraHU3MOB
Jlexuus Nel (2 gaca)
Hctopus pa3BUTHS SKOJIOTHS MUKPOOPTraHU3MOB. DKOJIOTHS MUKPOOPIaHU3MOB KaK HayKka

Bomnpocs! u 3aganust:
1. OcHOBHOI IpeaMeT N3yYeHUs! TUCIUIUINHEL, IIeTU U 3a/1a4d 9KOJIOTUH MUKPOOPTaHU3MOB.
2. Bruocdepa n MEKpoopraHn3Mel. JIUCIepCHs MUKPOOPTaHU3MOB.
3. Uctopwus pa3sutus s3xonoruu mukpoopranuszmos. C.H. Bunorpanckuit u M belfiepHHK — 0CHOBOTIOJIO)KHUKH SKOJIOTHYECKOTO
HallpaBJIeHUsl B MUKpOOHoI0ruy. JKkoaoruueckuil nmpuHnun Bunorpanckoro-beifepunka. Bxnan B.I1. Omensuckoro, H.I'.
XomnoaHoro, b.H. ITepdunbesa, b.JI. MicaueHko u Ap. B pa3BUTHE KOJIOTHH MUKPOOPTaHU3MOB KaK HAYKH.
4. HampaBiieHUs! COBPEMEHHON 3KOJIOTUU: ayTIKOJIOIHs, CHHIKOJIOT U], IOy ISLIMOHHAs 3KOJIOTHS, CUCTEMHAs! SKOJIOTHUsL.

Jlextust No2 (2 gaca)

OCHOBHBIE METO/IbI UCCIIEIOBAHHUS MUKPOOPTraHU3MOB

Bompocs! u 3aganmst:
1. Knnaccuueckue U MOJIEKYJIIPHO-0HMOIOTHYECKUE METO/Ibl UCCIIEIOBAHUS CTPYKTYPbl MUKPOOHBIX COOOIIECTB.
2. 3y4eHne akTHBHOCTH MHKPOOPTaHU3MOB B IIPUPOJIE.
3. AyTIKOJIOTHsSI MUKPOOPTaHU3MOB.

Jlexums Ne3 (2 gaca)

AbuoTtnyeckue (HaKToOpsl cpeapl BaxKHBIE IS TpoKapHoT. Kucmopos.

Bomnpocs! u 3aganust:
1. Biusaue Ha )XU3HEEATETbHOCTH MUKPOOPTAaHU3MOB a0HOTHIECKHX (AaKTOPOB CPE/IbL.
2. KapuHanpHble TOUKU POCTAa: MUHUMYM, ONITUMYM, MaKCUMYM.
3. TonepanTHOCTD. 3aIIUTHBIE MEXaHU3MBI KJIETOK IPOKAPHUOT.
4. CteHO ¥ 3BpUOHOHTHBIE MUKPOOPTaHU3MBI.
5. MexaHn3MBI B3aUMOAEHCTBYS IPOKAPHUOT C MOJIEKYIISIPHBIM KHCIIOPOIOM.
6. Toxcuueckue 3¢ GeKThl MOJIEKYIIPHOTO KHCIOPOJa U €ro IPOU3BOJHBIX.

Jlextust No4 (2 gaca)

Abuornueckue (HaKTOphl CPeIbl BaXKHBIE Ul IPOKApHOT: TEMIEpaTypa

Bompocs! u 3amanwst:
1.BiusiHue BBICOKUX M HU3KHUX TEMIIEpaTyp Ha KU3HEESITeIbHOCTh MUKPOOPIaHU3MOB.
2. Mcuxpoduibl, Me30HIBI, TEPMOQHIBI, THIIEPTEPMOQHIIBI.
3. CTeHO- U 3BpUTEPMHBIE (DOPMBIL.
4. MexaHHU3MBI IICUXPO- U TEPMOGHUITHH.

Jlextust Ne5 (2 ygaca)

AbuoTrueckre (HaKkTOPbI Cpelibl BaXKHBIC ISl TPOKAPUOT: 3aCOJICHUE U JIp.

Bomnpocs! u 3aganHust:
1. Biusiaue pH cpezpl Ha )XU3HEAEATETLHOCTh MUKPOOPTaHU3MOB.
2. Hetirpoduibl, anunoduisl, ankaaouibl.
3. Mexanun3mbl pH-romeocrasa.
4. BoaHasi akKTUBHOCTb CPEIBI.
5. T'anodunsl. OcmoduibL.
6. MexaHnu3MBbl OCMOPETYIISAILMY U OCMOIPOTEKTOPHbIE BELIECTBA.
7. Kcepodumws.
8. ®oToCHHTETHYECKUI aKTHBHAS paAMAIMs Uil pa3HBIX TPyl GOTOTPOPOB.
9. Y®-uznydeHue, HOHM3HUPYIOIIEE U3ITyICHHE.

Jlextust Ne6 (2 qaca)

Coo01mecTBa MUKPOOPTaHU3MOB

Bomnpocs! u 3aganus:
1. Muxpo6HOe cOOOLIECTBO KaK IIETOCTHOCTb.
2. Tpodudeckue B3aMMOJIEHCTBHS B MUKPOOHOM COOOIIECTBE.
3. Koonepauus u xonkypenuus. KoonepatusHbsie Tpoduueckue B3auMooTHOEHUs. IIpoayKkT-cyOcTpaTHbIE B3aUMOAEHCTBUS MEXKAY
opranuzMamu. Tpoduyeckue Ienu U CeTH.
4. TepmoauHaMuyeckue TpeOOBaHUS K COOOIIECTBY U OTAENBHBIM OpraHU3MaM B HeM. DKO(MHU3HOJIIOTMYECKUE IPYIIIBI B COOOIIECTBE:
TIEPBUYHBIE MTPOAYLEHTHI, IECTPYKTOPHI M UX crienuanu3anus no cyocrparam. Konnorpogs! (3MMoreHst), THAPOIUTUKY,
JUCCUNITPO(BI, TEPBUYHbIE aHA3POODI, BTOPHUYHbIE aHA3POOLL. ['naporeHoTpodHbIe U alleTOTPOQHBIC OPraHU3MBIL.
5. AHa3poOHOE OKHCIIEHHE JIETYUUX XKHUPHBIX KUCIIOT.
6. MexxBUIIOBOH MEpEeHOC BOJIOPOAa U KaTabonudeckasi CHHTpodus. ['a30Tpodbl. ABTOXTOHBL.

Jlexums Ne7 (2 gaca)

BHyTpH- 11 MEXIOMYJISIMOHHBIE B3aMMOOTHOLIEHHUS MUKPOOPTaHU3MOB

Bomnpocs! u 3aganusi:
1. PazButne coolmecTBa 0T KOJOHU3AIMH 10 KIuMakca. CyKieccus.
2. buHapHbIe B3aUMOICHCTBHSI.
3. Konkypennus 3a cyOCTpaT 1 IpaBUiI0 KOHKYPEHTHOTO BeITecHeHUs. JKnu3HeHHble cTpareruu. K-crpatery, r-ctpareru, L-cTparern.
Konkypenuus Mexay rpynnamu B coodmectse. [Iporkoonepanus 1 aHabonuueckas CMHTpopus. AHTUOMO3 U IPOSYKIMS
(U3HOIOTNYECKH AKTUBHBIX BELIECTB.
4. ABroperyisiuns MUKpOOHBIX coobmiecTB. Pu3nyeckas opraHnusanus cooliecTs B mpoctpancTse. [IpaBuiio MUHMMaNbHOTO
I (y3MOHHOTO PACCTOSHUA.
5. [lnano-6axrepuanbHOe COOOIIECTBO KaK IPOTOTHIT B3aUMO/IEHCTBUS B COOOIIECTBE.
6. IIpocTpaHCTBEHHAsI OPraHU3AIMS B3aUMOACHCTBYIOINX TPYIIT MUKPOOPraHM3MOB. Dnudukatopsl. bruonnenku. Xaonbs.
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Hamnpasnenue noarorosku 06.04.01 Buonorus, HanpaBieHHOCTH (IPOGHITL) «DKOIOTUSD
Pabouas nporpaMma AUCHUILTHHEL «DKOIOTUS MHKPOOPTaHU3MOBY

JlabopatopHoe 3ausTue Nel-2 (4 gaca)
IToHsITHE YKCIIEPUMEHTA B SKOJIOTHH MUKPOOPTaHU3MOB
Bomnpocs! u 3apanmust:
1. OcHOBHBIE MIPHHIIMIIBI OPTaHU3AIH JIAOOPATOPHHU IKOJIOTUH MUKPOOPTaHU3MOB.

2. ITocTaHOBKA OIIBITOB IO U3YYEHHIO MUKPOOOHACETIEHHS PAa3INIHBIX IKOJIOTHIECKUX CHCTEM MHUKPOOPTaHU3MOB.

3. TTocTaHOBKA OIBITA IO BIMSHHIO JACHCTBHUS MUKPOOPTaHU3MOB Ha (POPMHUPOBAHUE DYKAPHOT.
JlabopatopHoe 3aHsTue Ne3-4 (4 yaca)
Opranu3alys 1ab0paToOpHH 10 U3YYSHUIO IKOJIOTHH MHUKPOOPTaHU3MOB
Bompocs! u 3amanmst:
1. DKcKypcHsi B MUKPOOHOIOTHIECKYIO TAOOPATOPHIO MPUPOTOOXPAHHBIX OpraHU3aIni.
JlabopatopHoe 3aHsTue Ne5-6 (4 yaca)
OCHOBHBIE METOJIBI H3YUCHHUS IKOJIOTHH MUKPOOPTaHH3MOB
Bompocs! u 3apanmst:
1. VccnenoBanus pe3ynbTaTOB SKCIIEPUMEHTA.
JlabopatopHoe 3aHsTue Ne7-8 (4 vaca)
OCHOBHBIE IPUEMBI aHAJIN3a PE3YJIbTATOB IKCIIEPHUMEHTA MO IKOJIOTHH MUKPOOPTaHI3MOB
Bompocs! u 3aganmst:
1. AHanu3 pe3yabTaToOB IKCIEPUMEHTOB U HX CTATHCTHYECKas 00paboTKa.
2. 'pamoTHOE Hay4HOE O()OPMIICHHE MOJTYYCHHBIX PE3YJILTATOB.
JlaboparopHoe 3ansTue Ne9-10 (4 vaca)
IpakTruka GpyHKINOHMPOBAHUS Ja00PATOPUH MO U3YUEHHUIO SKOJIOTUH MUKPOOPTaHU3MOB
Bormnpocs! 1 3a1aHus:
1. DKcKypcHsl B MUKPOOHOJIOTHIECKYIO JJAOOPATOPHIO IPHPOTOOXPAHHBIX OPTraHU3aIi.

5.2. Copep:xaHue caMOCTOATEIbHOH PadOTHI MO JHCHUILIUHE (MOIYJII0)

Conep:xaHue 00s13aTeJIbHOI CAMOCTOATEILHOH PadoTHI MO TUCHUILINHE

Ne ni/n1| TeMbl AUCLUILINHEL CopneprxaHue caMOCTOATENbHON paboThI IIpomykTs
1 Opranuzanus MexaHU3MbI PaMOyCTOHYUBOCTH. BiMsHNE 36MHOTO TATOTEHUS, MATHUTHBIX 3HaHus 00
MHKPOOHBIX 1oj1eH, TUAPOCTaTUYECKOrO JABJICHUS HA KU3HEAESATEIbHOCTh OCHOBHBIX
9KOCHCTEM MUKpOOpranu3MoB. COeJUHEHUS U HOHbI, TOKCUYHBIE U1 MUKPOOPIaHU3MOB. IPUHIUIAX
KonmeHnTpanus nuTaTeIbHBIX BemecTB. KomuoTpodsr 1 omuroTpodsr. OpraHu3aluu
AZanTuBHbIE peaKIUy MUKPOOPTaHU3MOB Ha CTPECCOBBIC BO3/IEHCTBHYS. B3aMOOTHOIIEHHH
MHKpPOOPTaHU3MOB B
HPUPOJHBIX
YCIOBHAX
2 Opranuzanus DKCTpeMallbHbIE YCIIOBUS U NIPUCIIOCOOIEHNE K HUM MUKPOOPTaHU3MOB. 3HaHus 00
MHKPOOHBIX OKCcTpeMO(PUIBHBIE MEKPOOPTaHU3MEL DK300HOIOTHS 1 MEKPOOPTaHU3MEL OCHOBHBIX
9KOCHUCTEM IMpucnocobnenue k GU3UIECKUM YCIOBUSAM CPE/bl: B3BEILICHHBIE [PUHIUINAX
(TIaHKTOHHBIE), IPUKpPEIIeHHbBIEe GOpMBI. TakCHCHI y TPOKapHOT. OpraHu3aluu
dopmupoBaHUe OUOIUICHOK U JKU3Hb B KOIIOMIHOM cpene. Anresust. OnuuThl, | B3aUMOOTHOLICHHUH
IUTO(GUIBHEIE OpraHu3MBL. JKH3Hb B MoABIKHOM cpene. Kperodus. MHKpPOOPTaHU3MOB B
IIPUPOIHBIX
YCIOBUAX
3 Opranuzanus B3aumoneicTBHS MUKPOOPTaHU3MOB C NIPEICTABUTESIMU JPYTHX IPYIIIT 3HaHUA 00
MUKPOOHBIX ®HBOTO Mupa. [TpokapuoTEl M NPOTUCTHI. DHAOCUMOHOHTHI ¥ AITUOUOHTEL. OCHOBHBIX
9KOCHCTEM CuMOM03BI METAaHOTEHHBIX OAaKTEPHH I MOPCKUX aHadPOOHBIX MPOCTEHINIX. IPUHLUIAX
I'mpporenocomsl. Cum6uorpodroe nutanue. CUMOUO3bI IPOKAPUOT U MOPCKHUX OpraHu3alu
0ecII03BOHOYHBIX KUBOTHBIX. TpodocoMbl. CHMOMOHTHI HACEKOMBIX B3aUMOOTHOLIECHUH
(BHEKJICTOUHbIE U BHYTPUKJIETOUHBIE). MuiieToMbl. HacekoMmble — HEPEHOCUUKH | MUKPOOPIaHU3MOB B
BO30OynuTenel nHGEKINOHHBIX O0JIe3He )KUBOTHBIX M pacTeHuit. CHMOHO3BI IIPUPOIHBIX
MHUKPOOPTaHU3MOB C PACTUTEILHOSHBIMY XKHUBOTHBIMU. MUKpOOHEIE YCIOBUAX
coobmiecTBa pybna xBauHbIX. HopmanbHast Mukpodropa genoBeka, ee Pa6ouas Terpans
(GYHKIMU U 3HaYEHHE.
4 Opranuzanus MukpoopraHm3MsI 1 atMochepa Pors MEKpoopraHiu3MoB B (hOpMHPOBAHUI 3HaHUI 00 OCHOBHBIX
MUKPOOHBIX ra30BOT0 cOCTaBa aTMocdepsl. FICTOUHNKH, CTOKH, pe3epByaphl ra30B MPUHIHIAX
9KOCHCTEM aTMoc(epsl. Co3naHue KUCIOPOAHON aTMOC(ephl B pe3yibTaTe JucbanaHca opraHu3aluu
MEXAY NPOLYKIMEH U JeCTpyKLIUeH OpraHuuecKkoro BelecTsa. bakrepuu kak B3aUMOOTHOLIECHUH
Ba)kKHEHIINH (hakTOp MOAAEPKAHISI MUKPOKOMIOHEHTHOTO COCTaBa aTMOC(Ephl. | MHKPOOPTaHU3MOB B
Jbixanue noussl ¥ npogykuus CO2. ['azorenepupyromue aHaspoOHbIe MIPUPOIHBIX
coobmectBa. OxucnuTeNbHbIN OakTepuanbHblil GunsTp. [TapHrKOBEI 3 dexT u YCIIOBHSAX
MHKPOOPTaHU3MEL ATMOC(epa Kak cpeia 00MTaHHs MUKPOOPTaHH3MOB. Pabouas Terpanp
Crioco0b! onaganusi MUKpOOPTaHU3MOB B BO3yX. Mukpodiopa Bo3ayxa.
MukpodJiiopa Bo3yXa 3aKphIThIX MOMEIeHU . MUKpOOHBIH a9po30Jb.
5 Opranu3zanus DyHKIMOHATIbHAS POJIb TIOYBEHHBIX MUKPOOPraHu3MoB. Poib 3HauHus 00
MUKPOOHBIX MHKpPOOPTaHU3MOB B IIpoLieccax IouBooOpazoBanus. Pasnoxkenue OCHOBHBIX
9KOCUCTEM JIUTHOLEJITION03bI MUKPOOHBIMH COOOLIECTBAMH KaK JOMUHUPYIOINN 1 MPUHIHIAX
XapaKTEepHbIH 1714 I04B TpodHuyeckuil MapmpyTt. OOpa3oBaHHe I'yMyca U €0 opraHu3aluu
pacmaz. ABTOXTOHHasI M 3MMOT€HHasi MUKpodJiopa mouBsl. B3aumozelicTue B3aUMOOTHOIIECHUI
MHUKpPOOPTaHU3MOB C pacTeHHssMH. CaMOOUHUILIEHUE [I0YBBL MHKPOOPTaHU3MOB B
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IIPUPOHBIX
YCIOBHUAX
6 Opranu3zanus Crendrka NoYBbI KaK cpelibl 0OUTaHUS MUKPOOPTaHU3MOB. 3uanust 00
MUKPOOHBIX ITpocTpaHCTBEHHAs T€TEPOreHHOCTb 04B. IlouBeHHbIE TOpU30HTHL. [TouBa Kak OCHOBHBIX
9KOCHCTEM TpexdasHas cuctema. TBepaas ¢asa mouBsl. AIresus U pa3BUTHE HOPUHLUIIAX
MUKPOOPTraHU3MOB Ha IOBEPXHOCTU NNOYBEHHBIX yacTHLl. XKuakas da3a HOUBEL. OpraHu3aluu
I'azoBas ¢aza mouBsl. [[pIxaHHe MOYBHI U €€ 3aBHCHMOCTB OT B3aMOOTHOLIECHUH
TUAPOTEPMUUECKHX YCIOBHMA. DMUCCHUS a30B IOYBOH Kak IoKa3aTelb OanaHca |MHUKPOOPraHU3MOB B
MEKIY NPOLYKIMEH U OKUCIeHUeM ra3o. Konnennus crpoenus u HOPUPOJHBIX
(YHKIIMOHUPOBAHUS KOMILIEKCA IOYBEHHBIX MUKPOOPraHU3MOB. ITouBa Kak YCIOBUAX
MHOKECTBO CpeJl 0OMTaHHs MUKPOOPTaHU3MOB. [IpHHIINI MUKPO30HAIBHOCTH. Pa6ouas Terpans
MuxkpoOubiii mmyin. ITyn metabonutos. Ilpuniun 1y6aupoBaHus (pU3UOIOr0-
OMOXMMHYECKHUX MPOIECCOB B Mo4yBe. MUKpPOOHAs CYKIIECCHs B TIOUBE.
Conep:xaHue caMOCTOSITeJIbHOI PadoThl 10 JUCHHUILINHE HA BbIOOP CTYACHTA
Tembl . IIpoaykTsl
Ne /0 Conep:xaHue caMOCTOSITEJIbHON PaGoThbl CTYJeHTOB
JUCIHMILTHHBI JesITeJIbHOCTH
1 | OxcnepumeHT no PazpaboTka onbITa 0 3KOJI0TUH MUKpoopranusma yposHs YHUPC Daiin ¢
9KOJIOTHH pa3paboTKoii 1o
MUKpPOOPTraHU3MOB CaMOCTOATEIBbHO
BBIOpaHHOI TeMe
2 | DKCcriepUMEHT 1o Pa3pa0oTka ombiTa 10 3K0JIOTHH MHUKpoopranu3Ma yposus HUPC Daiin ¢
9KOJIOTHH pa3paboTKOi 1o
MHKpPOOPTaHU3MOB CaMOCTOSTEIBHO
BBIOpaHHOH TeMe

5.3.06pa3oBaTtesibHbIE TEXHOJIOTHHU

[pu opraHm3ayy U3y4eHHs] TUCUUILIHHBI OyAYT UCIIOIB30BaHBI CIEAYIOINE 00pa30BaTelbHbIe TEXHOIOTHU:
UH()OPMAIIOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alUU CAMOCTOATEILHON pabOThI, TEXHOJIOTHS
pediekcHBHOTO 00yUYEeHUS, TEXHOJIOTHS MOIYIEHOTO 00y9IeHH s, TEXHOJIOTHSI HTPOBOTO O0YIEHHsI, TEXHOJIOTHU TPYIIIOBOH

JAUCKYCCUH, MTHTCPAKTUBHBIC TCXHOJIOI'NH, TEXHOJIOT'UA HpO6J’ICMHOF0 06yqu1/1>1, TCXHOJIOI'HS OpraHu3anu

y‘l€6HO'I/ICCJ'ICJ_'[0BaT€J'ILCKOﬁ JACATCIIBHOCTHU, TCXHOJIOI'US IIPOCKTHOI'O 06y'{CHI/I${, TCXHOJIOT'M I Pa3BUTHUA KPUTUYCCKOT'O MBILIJICHUS.

5.4. TeKleIHﬁ KOHTPOJIb, IIpOMe)KyTO'—lelﬁ KOHTPOJIb U IIPOMEKYTOYHAA aTTECTAllUA

BannpHO-peiTHHTOBast KapTa AUCIUILUTHHEL 0(hopMIIeHa KaK IPHIIoKEHHe K paboueil mporpaMMe JUCIUIUTAHEL.
@DOoH/1 OLIEHOYHBIX CPENCTB VISl IPOBEICHHUS IIPOMEXYTOUHON aTTECTallMK 00YUYaIOMIUXCs IO AUCHMILIHHE 0(QOPMIIEH OTISIBHBIM

JOKYMCHTOM.

6. YYEBHO-METONYECKOE 1 UTH®OPMAILIMOHHOE OBECIIEYEHUE
OoHoBJIsIeTCS] MPU HEO0OXO0AUMOCTH B TeUeHHE BCEro CpoKa o0yueHns 0e3 nmepeyrBep kaeHusi padoueid MporpaMmMsl

JAUCHHUILINHBI

6.1. PexoMennyemasi 1urepatypa

ABTODBI, COCTABHTEIH 3arnaBue W3natenbcTBO, TOX
JI1.1 |H. T. Kypanosga, [MukpoOuosorus : yaeOHoe nmocobdue : [16+] /. — 2-e u3na., crep. — — HacteMockBa IIpomereid,
[". A. Kymaranze 1. TIpokapuoruueckas kiaerka. — 108 c. : wi. — Pexxum goctymna: mof2021
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=700959
JI1.2 [KypanoBa H.T'. MukpooOuosorus : yueoHnoe nocobue : [16+] / H. I'. Kypanosa. — Hacts 2.MockBa IIpomereti,
Metabomusm npokapuor. — 100 c. : cxem., min. — Pexum gocryna: moj2017.
moanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=483200. — ISBN 978-5-
906879-11-0. — TekcT : 3EKTPOHHBIH.
JI1.3 [H. I'. Kypanoga, [MukpoOuomnorus : yauebHoe mocobue : [16+]. — YHacts 3. Mup npoxapuot.[Mocksa IIpomereti,
I". A. Kynaranze - 119 ¢ : cxem. — Pexum gpoctyma: mo  moamucke.2020.
URL: https://biblioclub.ru/index.php?page=book&id=612078
6.1.2. JlonosHuTeIbHAS JIUTEPATYPA
ABTOpHI, 3arnaBue WznarenscTBo, ron
COCTAaBUTEIH
JI2.1 |Ky3neuoBa E.A., KuszeBMukpoOuosnorus : ydeOHoe mnocobue : B 2 uactax; MunucrepcrBolKazaHb Kazanckuif]
A. A. oOpasoBanuss u  Hayku Poccum, KaszaHckuii  HalMOHaJbHBIM[HAIMOHAIBHBIN
cciie1oBaTeNbCKU TeXHOMOornYeckuii yauBepcuteT. — Yacte 1. — 88 c. :fuccnenoBaTensekuii
rabn., rtpad., wmi — Pexmm poctyma: mno mnoamucke. — URL:rexHonmornueckuit
https://biblioclub.ru/index.php?page=book&id=560675. — bubmwuorp.: c|yausepcurer (KHUTY),
62-82. — ISBN 978-5-7882-2277-6. - ISBN 978-5-7882-2278-3 (u. 1). -{2017.
[TeKCT : 3JIEKTPOHHBIN.
JI2.2 |Ky3neuoBa E.A., KuszeB|MukpoOuosnorus : yueOHoe mocobue : B 2 wactax : [16+] / E. A.Kazanb Kazanckuif]
A. A. KysnemoBa, A. A. Kuszes ; Kazanckuii  HamuoHaIbHBIHA|[HAIIMOHAIBHBIN
cciie10BaTeNbCKUN TEXHOIOTHYeCKHH HMHCTUTYT. — YacTth 2. — 80 c. : uin. fuccienoBaTenbCKuii
radn., cxeM. — Pexwmm gocryma: mo mommucke. —  URL:rexHomormueckwuit

https://biblioclub.ru/index.php?page=book&id=683778. — bubmnuorp. B KH.

| ISBN 978-5-7882-2279-0 (U. 2). - ISBN 978-5-7882-2277-6 (06m.). -]

yausepcurer (KHUTY),
2019.

[TeKCT : 3JIEKTPOHHBIN.
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JI2.3 |C. B. IIpyanukosa, Mukpobuoorus : yaebHoe ocodue : [16+] / ; Cubupckuii dpenepanbusiiifKpacnospek : Cubupckuii
E. H. Acdanacosa, yauBepcuter. — 120 c. : wi — Pexum poctyma: mo monmucke. —{penepanbHbIi
H. 1. CapmaroBa URL: https://biblioclub.ru/index.php?page=book&id=706624 VHUBEPCUTET (CoVy),
2021.
6.2 Ilepeuyens MporpaMMHOro odecrneyeHust
- Acrobat reader DC
- Dr.Web Desktop security, Dr.Web Server security
- GIMP

- Moii oduc, cepucst STunexc 360 mist o6pazoBanus (mouta, Suaekc Juck, Sunexc Tenemoct, SIHaeke nokyMeHTbI, KaneHaaps)

- MHoro¢yHKIMOHAIBHBIN cepBrC 0OMeHa nHpopmanmeii Max

- Apxusarop 7-Zip

- Bpaysep Sunekc mis opranu3anmii

- Acrobat reader DC

6.3 Ilepeuens HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM, MPO(ecCHOHATBHBIX 023 JAHHBIX

- OBC «YHuBepcuTeTcKas OMOINOTeKa OHIIANHY

- Bbassl mannbix Springer eBooks

- Enunoe comepxanwe obmiero odbpazosanus https://edsoo.ru/

- bubioreka nudpoBoro o6pazoBaTeIbHOr0 KOHTEHTa hitps:/Monypoku.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIJIMHBI (MOAY JIs1)

7.1| HanmeHOBaHHE CIIEHHATBHOTO TIOMEIIEHHMS: YaeOHast ayAUTOPHS IS TPOBEACHUS JIEKIMOHHBIX U Ta00PaTOPHBIX 3aHITHH,
TPYIIOBBIX KOHCYJIbTALUI, HHIUBUYaJbHBIX KOHCYJIbTALUH, TEKYILIEro KOHTPOJIS, IPOMEKYTOUHOH aTTecTanuu, Y yeOHas
aymuropusi. OcHaleHHOCTh: MenoBast qocka- 1 mr., KoMruiekT yueOHoi Mebenu, HOyTOYK, MPOEKIIHOHHOE 000py/I0BaHUE
(MyJIETUMEIMIHBIA IPOCKTOP M SKPaH).

7.2| HamMmeHOBaHHE CIICIHATHHOTO MIOMEIICHHUS: IOMEIICHUE ISl CAMOCTOSATENIbHON paboThl, UnTanbHbI 3a1. OCHAICHHOCTb:
ITK-41T. ¢ BO3MOXKHOCTBIO IIOIKITFOYCHHS K ceTH «HTepHeT» 1 00eCIeyeHIEM JOCTYIIA B 3JIEKTPOHHYO HH()OPMAMOHHO-
oOpazoBatenbhyto cpeny CI'CITY, ITucemennsiii cron-4 wr., [apra-2 mr.

7.3| HammeHoBaHHUE CTICIMATIBHOTO MOMEIICHUS: YUeOHas ayAUTOPHS IS IIPOBEACHHUS JTaOOPATOPHBIX 3aHATHI, YueOHO-
HCCIIe0BaTeNIbCKas TabopaToprsi MUKPOOHOIIOTHH, IUTOJIOTHH U TeHeTHKU. OCHAIIEHHOCTh: MUKpOCKOTI-141mT.,
Mukponpemnapatsi- 1 0mt., Xonoaunbauk, CymmibHbli mkad (tepmoctar)-1mT., JlabopaTopHas nmocyaa (mpoOupKH, KOJIOHI,
XUMHYECKUE CTaKaHbl, MEPHBIC IIMINHIPHI, BOPOHKH, MUIETKH, Yaniku [letpu), JlabopaTtopHoe 0bopymoBaHue (IIITATHUBHI,
CIHPTOBKH, TUHLETHI, IPENapoBaIbHbIE HIJIBI, IPEAMETHBIE U TIOKPOBHBIE CTEKIIA, BECHI, aCOECTOBEIE CETKH, TTAJIETKH),
Tabnuuei-261T., Menosas nocka-1mr., KommiekT yueO6Hoit medenu

7.4| HaumeHOBaHHE CHEHAIBHOTO MOMEIICHHUS: TIOMEIICHHE VTSI XPAHESHHS M IPO(QUIAKTHYECKOTO 00CITyKUBAHIS YIeOHOTO
obopymnosanus, CiyxebHoe momemenne. OcHarnenHocts: kad-8mir., Jlaboparoprast mocyna, Peakrussi, CeTkn
repOapusbie, Jlonatku, TaGnuis!

8. METOAUYECKHUE YKA3AHUS IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JIST)

Pabota Hax TEOPETUUECKUM MaTE€PUATIOM IIPOUCXOJUT KPATKO, CXeMaTHIHO, IIOCIE0BATENbHO (PUKCUPOBATh OCHOBHBIE TTOJIOKEHHS,
BBIBOJIBI, (DOPMYITHPOBKH, 000OIIEHNS; TTOMeUaTh BaKHBIE MBICITH, BEIIEIATH KIIIOUEBEIE CII0BA, TEPMHUHBL. [IpoBepka TepMHUHOB,
HOHSTHUH C TOMOIIBIO SHIMKIIONEANH, ClI0Bapeil, CIPAaBOUYHUKOB C BHIITUCHIBAHHEM TOJIKOBaHUI B TeTpaab. OO03HAUUTH BOIPOCH,
TepPMHUHBI, MaTEpPHAIl, KOTOPHII BBI3BIBACT TPYIHOCTH, TIOMETHTH U MOIBITATHCSA HAWTH OTBET B PEKOMEHIyeMoi muTepatype. Ecim
CaMOCTOSATENBHO He y/laeTcs pa3o0paThcs B MaTepuale, He00X0JuMo chOPMYIUPOBATH BOMPOC U 337aTh MPEMOIaBaTENIo0.
IIpopaboTka paboueil mporpaMMbl JUCHUIIIMHBL, yAesst 0c000€ BHUMAHHE LIENSM U 3ajadaM, CTPYKType U COAEpKaHUI0
JUCIUIUIAHEL KOHCTIeKTHpOBaHNE HCTOYHMKOB, TIOJTOTOBKA OTBETOB K KOHTPOIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEHIYeMO i
JUTEpaTyphl, padoTa ¢ HHPOPMALIMOHHBIMU UCTOYHUKAMU B Pa3HBIX opMmarax.

Taxoke B mponecce M3ydeHNUS TUCHUILTHHB METOIMYECKHE PEKOMEHIAIIIH MOTYT OBITh H3JJaHBI OTACIBHBIM JOKYMEHTOM.
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IIpunoxxenue
bannsHO-peHTHHTOBas KapTa IUCIUIIIHHBI « DKOIOTHSI MHKPOOPTaHU3MOB»
Kypc 1 Cemectp 1
Bun xontpons MuHuMansHOe KOJIHMIECTBO MakcumanbHOE
6aynoB KOJIMYECTBO OAIIoB

9Ke0/10rusi MUKPOOPTraHHU3MOB
Texymuit KOHTPOJIb TIO pa3Aemy:
1 AynutopHas paboTa 10 30
2 CamocrosrenbHas paboTa (crnenuanbHble 00s3aTeNbHbIE POPMBL)
3 CamocrosrensHas paboTa (crienuaibHbie GOPMbI Ha BEIOOD) 16 20
KoHTposbHOE MEpOnpUsATHE 110 pa3aely
ITpoMeKyTOYHBIH KOHTPOJIb 26 50
ITpoMexxyTodHas aTTecTalus 30 50

Hroro: 56 100

BI/I,Z[LI KOHTPOJIA Hepe!{eHL WJIN IPUMEPBI 3a)1aHm71, KPUTCPHUU OLICHKH U KOJIMYECTBO OaIoB

Tembt JUIS U3YYCHHUA U O6pa30BaT€J'II>HI>I€ Pe3yiIbTaThl

TeKyIIII/lﬁ KOHTPOJIb IO pasaenay «IKeoJorus MHUKPOOPTaHU3MOB»

1

AynutopHast pabota | MakcumanbHOE KOJIM4ecTBO 6amioB — 30

MuHuMaeEHOe KonmdecTBo Oayutos — 10

3a akTUBHYIO paOOTy Ha ayAUTOPHBIX 3aHATUAX (7 JIEKIIMOHHOM U 3
MpaKkTU4ecKuX) oT 1 10 3 GayuioB

TeMmbl U1 N3y4YEHHUS:

IIpenmer u 3agaun kypca. MecTo MUKPOOPraHU3MOB B HEPAPXUH KU-BOTO.
CucremMaTka 1 HOMEHKJIATypa MUKPOOPTaHU3MOB: OaKTepuu, IpuObl, IpocTenue,
BHPYCBHI.

Baktepun: XMUMUUECKU COCTaB, MUTAHKE, JbIXaHUE, POCT ¥ PA3MHOXKEHUE.
BzaumopeiicTBue BUpyca ¢ KIETKON: TPOIYKTUBHBIN THUI B3aH-MOJECHCTBUS
(penpoyKiusi BUPYCOB) M MHTETPATHBHBIN THIT B3aUMOJICHCTBUS (BUPOTCHHUS).
KynsTuBUpOBaHue U HHAWKAIMS BUPYCcOB. bakreprnodary.

Muxkpoduiopa noussl. Muxpogopa Boasl. Mukpodiopa Bo3ayxa. Poib
MHUKpPOOPTaHU3MOB B KPYTOBOPOTE BEIIECTB B Mpupoe. Mukpodiopa Tena 4yeaoBeka.
Mpuxkpoopranu3Msl IOBEPXHOCTH pacTeHUd. PUTONATO-TEHHbIE MUKPOOPTaHU3MBI.
PexomOuHanust y 6akTepuii: TpaHcopMarus, TpaHCIYKIHs, KOHborarms. [Ina3Musl.
Myranmu. OcoOGeHHOCTH T€HETUKN BUPYCOB.

MeTobl MUKPOCKOITHYECKOTO UCCIIEJOBaHUS MUKPOOPTraH3MOB. [Ipurorosnenne
NPMKU3HEHHBIX MIPENapaToB MUKpoopranu3MoB. [Ipurorosnenue maska. [lonyuenne
HaKOIHTENBHBIX KYJIbTYp CEHHOW M KapTO(heTbHON MaNoyeK.

OOpazoBaTenbHbIE PE3YIIBTATHI:

3HaeT: DKOJOrn4ecKre 3aKOHbI, IPUIIOKUMBIE K TPOKAPUOTUYECKUM OPraHU3-MaM.
Ymeer: paboTath ¢ 1a00paTOpHBIM 000-pyAOBaHHEM

BrnageeT: MeTOIMKO ONBITOB IO 9KOJIOTHH MUKPOOPTaHU3MOB
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2 | CamocrosiTenbHas
pabota
(obs13aTenbHbIC

¢dhopmbl)

3 | CamocrosrenbHas
pabora (Ha BBEIOOD)

Metoanueckas pa3paboTka uccienoBanus pasnuuanoro yposus (HUPC, YUPC) B
pasJene «9KOJOTUsl MUKPOOPTaHH3MOBY»

MakcumanbHoe KosmdecTBo 6amioB — 20

MuHUMaIBHOE KOJHYECTBO OaIioB — 16

OueHnBaeTcsl yMeHHE BBIOOPA TEMBI, JOCTOBEPHOCTH OTOOPAHHBIX METO/IOB,
JIOCTOBEPHOCTh aHAJIM3a MOJYICHHBIX PE3YJIbTaTOB H COOTBETCTBUH PABUIaM
oopMIICHHS] HAYYHOU paboTHI.

PaspaboTka ucciaeoBaHus 10 TeME BRIOMPAEMOil MAarHCTPAHTOM Ha J1abOpaTOpHOM
3aHSITUH W IIPU BBIMOJHEHUN HAYYHOTO HCCIIEIOBAHMS.

Kontponsnoe
MEpOIPUSATUE IO paseily

[IpomerxyTouHsbIif
KOHTPOJIb (KOJINYECTBO
6aJuIoB)

TecroBble 3a1aHUNA:

JU1st IpOKapHoT NEPeKIoYeHHe C OJHOro crocoda MUTaHus Ha Jpy-Toi IpH
HM3MEHEHUH YCIIOBUH CpeJibl

1. xapakTepHO

2. He XapaKTepHO

2. TIpokapHOTHI B KaUu€CTBE MCTOYHUKA MUTAHUS UCIIOJIb30BaTh LIMAHUIBI
1. moryr

2. He MOryT

3. B kauecTBe HCTOYHHKA yTIIIepOAa IPOKAPHOTAMHU PEXKE UCTIONb3Yy-F0TCS
1. opraHM4ecKue KHCIOTHI

2. KHPHI

4. Jly4uM UCTOYHUKOM Yriiepoza AJisi OOJbIINHCTBA MPOKAPHOT SBIISETCS
1. yrmepox

2. YrIeBOAOpO.

5. Yamie B kauecTBE HCTOYHHUKA YTIIepoJa MUKPOOPTaHU3MbI HCIIOIb3YIOT CITUPTHI
1. MHOroaTtoMmHble

2. OIHOATOMHLIE

6. TerepoTpodHbIC TPOKAPHUOTHI MOT'YT UCIIOJIL30BATh
1. oprannuecknii N u Heopranmueckuit C

2. Heopranndeckuii C u Heoprannueckuit N

3. opranudecknii C 1 HeopraHndeckuii N

7. ®0T0aBTOTPO(HBIE MUKPOOPTaHU3MBI UCTIONIBL3YIOT YaCTH CIIEK-TPa

1. TOIBKO BHIUMYIO

2. BHUIUMYIO U yJIbTPaQHOICTOBYIO

3. BUOUMYIO 1 HHQPAKPACHYIO

8. JIoHOpOM aMHMHOTPYIIIIBI JAJISl CHHTE3a MUPUMHIMHOB U apTHHUHA SBJISCTCS
1. ryramuH

2. anmaHuH

3. kapOomomndocdar

9. JIoHOpOM aMHMHOTPYIIIIBI JJISI CHHTE3a IyPUHOB SBJISETCS

1. riyramuH

2. ajaHuH

Tembl Kypca «IKOJI0rus MUKPOOPTaHU3MOB)
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3. kapbOomomndochar
10. ABTOTpPOGHI 10 a30TY IIPU UCIIOIOBAaHUH MUHEPAILHOTO a30Ta HEPEBOAT €T0
B hopmy
1. HUTpUTOB
2. HUTpPATOB
3. ammuaka
11. Haubonee 6IM3KHUiT K OPraHUUECKUM COCMHEHHSIM KJIETKH YPO-BCHb
OKHCIICHHS a30Ta UMCIOT
1. HUTPUTHI
2. HUTpAaThI
aMMHaK
. Y nuanoGaxrepuil GpyHKIMU (OTOCHHTE3a BHINOIHSAIOT
XJIOPOCOMEI
ME30COMBI
XJIOPOTLIACTHI
. Y 3eneHbIX OaKkTepHil MUIMEHTH! COCPEJOTOUEHbI B
XJIOpOCOMax
Me30CoMax
XJIOPOILIACTAX
. Y nnanoGaxrepuil umeercs
(dorocucrema 1
(orocucrema 2
dorocucrema 1 u porocucrema 2
. Y 3eneHbIX OakTepHil UMeeTcst
(dorocucrema 1
(dorocucrema 2
¢orocucrema 1 u porocucrema 2
. Y mmanobakTepHil B rerepormcTax GochopuarpoBaHue
LUKIIMYECKOE
HEIUKINIEeCKoe
LUKIMYECKOE U HELUKINUECKOe
. ®oTOCHHTE3UPYIOINE MHKPOOPTaHN3MEI HCHONB3YIOT CBET C ITMHOM BOJTHBI
100-400 um
400-750 am
400-1100 am
4. 750-1100 am
18. MuKpOOpraHu3MBbl, OCYLIECTBISIONINE NPoIecc HOTOPEAYKINHU, UCTIONb3YIOT
CBET C JUTHHO BOJIHEI
1. 100-400 am
2. 400-750 am
3. 400-1100 am
4. 750-1100 am
19. Ha nomo /IHK B keTke npokapuoT NPUXOJUTCS CYyXOH Macchl
1. 3%
2. 10%
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23.

17%
30%
52%

. BeHIeCTBa, MOCTYIaronue B KICTKY 6aKTepHﬁ SABJIAKOTCA

HUCTOYHHUKOM SHEPTUH
MaTeprajJIoM IJid CHHTE3a BCIICCTBA
HUCTOYHHUKOM SHEPTUH U MaTCpHUAJIOM IJId CHUHTE3a BEIICCTBA

. IIJ'I?{ XapaKTCPUCTHUKU TUIIOB MUTAHUSA MMPOKAPUOT HUCIIOJIB3YIOT KPUTCPHUU

UCTOYHUK yriepoja

JIOHOP JIEKTPOHOB

UCTOYHUK dHEPTUU

HCTOYHUK 3HEPTHU U JJOHOP 3JIEKTPOHOB

HCTOYHUK YTJIepOo/ia, UCTOUHUK SHEPTHH U JOHOP AJIEKTPOHOB

. K OCHOBHBIM TUIIAM MMHUTAHUS IMPOKapHUOT OTHOCUTCH

(horoopraHoreTepoTpodHbII

XEMOJIUTOABTOTPO(HBII

(doronuTorerepoTpodHbIi

XEMOIIUTOTreTePOTPODHEII

XeMOOPTaHOABTOTPO(HBIN

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

HUCTOYHHUK DHCPTUM - CBET, TO THUII ITMTAHUA

RO R LN LR W

agRroNPE

5.

(oroopranorereporpodus
doronuToTpodus
XEMOJIUTOABTOTPO(USI
XEMOOPTaHOTETEPOTPOPHS
doronutorereporpodust

. MeranooOpa3ymome 6akrepun

(hoToUTOaBTOTPODHI
(hoToopranoreTepoTpodsI
XEMOJIUTOABTOTPO(DBI
XEMOOPraHOreTepOTPOdEI
doromuToreTepoTpodsl
A30T B KJIeTKe OaKTepHii COCTaBISIET OT CYXOH MacChl
1%

2-5%

10-15%

20%

50%

MakcuManpHoe KoJIm4ecTBO 0amios — 50.
MunnMansHoe KoanaecTBo 6amios — 30.

[Ipomexyrounas
aTTecTanus

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