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O6pa3zoBaHue cdeporIacToB U NPOTOILUIACTOB.

CrpoeHre IUTOIUIA3MAaTHYECKOM MeMOpaHbl TPOKAPUOTHOW KIETKH W €€ pojb B
KHU3HEICATEIILHOCTH MHUKPOOPTaHH3MOB.

Oco0eHHOCTH CTPOEHUS KIETOYHbIX CTEHOK IIHaHOOAKTEPUH.
OcCOoOeHHOCTH CTPOEHUS KJIETOYHBIX CTEHOK apXeOaKkTepuil.
HexynpTuBupyemsie hopmsl 6aktepuii u L-hopmbr 6GakTepHii.
@depMeHThI TPOKAPHOTHBIX MUKPOOPTaHU3MOB.

O0pa3oBaHre TUTMEHTOB OaKTepUAIbHBIMU KIETKaMH.
[Tokosimumecst Gopmbl He 00PA3YIOLIMX CIIOP HPOKAPUOT.
OcoOeHHOCTH XpaHEHUs KYJIbTYyp MUKPOOPraHU3MOB (0akTepuii).
[Tepuonuyeckoe u HeNPEePHIBHOE KYJIbTUBUPOBAHUE.

. ®a3sl pocTa KyJIbTyp MUKPOOPTaHU3MOB.

Oco0eHHOCTH XpaHEeHUs KYJIbTYP MUKPOCKOITMUYECKUX TPHOOB.

CucremaTka MUKPOCKOIIUYECKUX IPUOOB.

['pamoTpunaTenbHbie a3poOHBIE M MUKPOA’POQIIbHBIE MATOYKU U KOKKH: Canpo(UTHBIE,
MaTOTeHHbIe, XUIIHbIE OakTepuu. (I pynna 4 no bepacou).

['pamoTpunaTenbHble a3poOHBIE U MUKPOA’PO(MIbHBIE TANTOYKH M KOKKH: alug0(HIb,
tepmoduiel, Taiobuisl. (I pynna 4 no bepacou,).

I'pamoTpuniaTensHble a3pOOHBIE U MUKPOAIPOPHUIbHBIC MATOYKH M KOKKH: a30T(HHUKCATOPbI
u Metunotpodsl. (I pynna 4 no Beporcou).

I'pamoTpunaTensHble a3poOHbIE XeMOMUTOTpodHBIe OakTepuH. (I pynna 12 no bepocou).
['pamoTpuIaTenpHbIe aHAYPOOHBIE canpoduTHbIe OakTepuu. (I pynna 6 no bepacou).
I'pammnonoxxurensHbie KOKKH. (I pynna 17 no Bepocou,).

['pammionoxxutensHble HE 00pa3yIoNne CIOp MAJIOYKU NpaBwibHON hopwmsl (I pynna 19 no
bepoicou).

['pamMIionoxxuTenpHbIE HECTTOPOOPA3YIOIINE NATOYKH HenmpaBuibHOU Gopmel. (I pynna 20 no
bepoicou).

[Touxyroruecs: u obmagarone BEIpocTaMu, YexiiaMu 6akrepuu. (I pynna 13 no bepoicou).
Ckonp3simue 0akrepuu, odpasyrolue miofoBsie Tena. (I pynna 16 no Bepacou).
Oxcurennsie pororpodusie 6akrepun. (I pynna 11 no bepocou).

I'eHocucTeMaTnKa MUKPOOPTaHU3MOB.



Tunossbie BONpocsl Kk 3a4ety (3-if cemecTp):

1. Mukpobuonorusi, ee poib M 3HAYCHHE B ECTECTBEHHOHAYYHBIX 3HAHMSX, JKU3HU U

IIPOIPECCE UEIOBEUYECTBA.

KpaTkuit ucropuueckuii ouepk pa3BUTHSI MUKPOOHOIOTHH.

[TpoxaproTHBIE MUKPOOPTraHU3Mbl. PazMepsl u Mopdosorus.

TuHKTOpHANBbHBIE CBOKMCTBA. METOABI OKPACKH.

dopma O6akTepHii, pa3Mepsl OaKTEPHIA.

VYnbpTpacTpykTypa OakTepuanbHON KISTKHU: KancyJia, )KIyTHKY, GUMOpPUN U TTHIIH.

Knerounas crenka 6akTepraabHOM KJIETKH, IUTOIUIa3MaTHYecKas MeMOpaHa.

[{uTonna3zma, BKIIOYEHUS, HYKJIeou ] OaKTepHalIbHON KIETKH.

XUMHUYECKUH COCTaB U PUBUKO-XHMMHUYECKHUE CBOMCTBA KIIETOK MPOKAPHOT.

0. [Bwxkenue Oaktepuid

1. Croops! u criopooOpa3oBaHHeE.

12. Pa3sMHOXEHHE U POCT OaKTEepHid.

13. Crpoenne HyKIeOuaa MPOKAPHOT.

14. Mukpoopranus3mbl U OKpysKaroiias cpena. BnaxxHocTts, Temeparypa, KUCIOTHOCTb CPEeIbl,
BIMSIHUE KHUCJIOPOJa, TUAPOCTATUYECKOE JaBJIEHUE, XUMHUYECKUE (aKTOpbl, paavalus
(M3my4eHue)

15. IloTpeGHOCTH MIPOKAPUOT B MUTATENBHBIX  BELIECTBAX.

16. dakTopbl pocTa MUKPOOPTaHU3MOB.

17. Tluranue mukpoopranuzmoB. CriocoObl U Tumbl nutanusd. [locTymieHne NUTaTENbHBIX
BEIIECTB B KJIETKY.

18. OOMeH BemecTB MEXIy KICTKOW U CPEIOM.

19. TMuratenbHble cpeabl, KIaccuPpUKaAIUI MUTATEIbHBIX CPEI.

20. TexHuKa BhIpalMBaHUs a3pOOOB.

21. Crepunusanus. MeToabl CTepuiIM3alnu.

RBooo~NoOkw

IIpumepHBbIii IepeyeHb TeM KyPCOBBIX IPOEKTOB (4-if cemecTp):

Ponps Mukpockonuueckux rpudoB B 6uocdepe.

BHexkserouHble hepMeHTHl MUKPOCKOITUYECKUX TPUOOB.

KopMoBbIe OTpaBiIeHNs )KUBOTHBIX Y€Pe3 MUKOTOKCHHBI.

Ponb MUKpOMHIIETOB KaK MPOAYLIEHTOB OMOJIOTHYECKU aKTHBHBIX BEIIECTB.

Pacnipoctpanenue puronaToreHHbIX rpuboB.

Bo30yaurenu 1epMaToMHKO30B y YEJIOBEKA U )KUBOTHBIX.

Hcnonb3oBaHue IpoxKxKel B COBPEMEHHOM OMOTEXHOIOTHH.

Jposxoku — Bo3OynuTenu 3aboneBanuii yenoBeka. OCOOEHHOCTH OMOXUMUU U

MeTaboIn3Ma.

9.  3naueHue OKpacku (MMTMEHTAIMH) MUKPOOPTaHU3MOB B IPUPO/IE

10. Hcnonw3oBaHue TprOOB B MPOU3BOICTBE OPTaHMUECKUX KHCIIOT.

11. Hcnonw3oBaHue IMaHOOAKTEPUUI B OUUCTKE MMPOMBICIOBBIX BOJI

12. Hcnonw3oBaHue HaHOOAKTEPUI JIJISI TPOU3BOACTBA OMOJIOTUIECKH aKTHBHBIX BEIIECTB

13. Hcnonw3oBaHue KapOTMHOMIOB MUKPOOPTaHU3MOB B MEJUIIMHE

14. Pons, pactipocTpaHeHue, U3NO0IOTUs U OMOXUMUSI HUTPUPUIUPYIOIINX OakTepuit

15. Pounb, pacnpoctpanenue, (pU3NOIOTUS U OMOXUMUS THOHOBBIX OaKTepuid

16. Poub, pacnpoctpanenue, GU3NOIOTHS K OMOXUMUS CYIb(aTpeyIupyomuX OaKTepuit

17.  Pounb, pacnpocTpanenue, GpU3NOIOTUS U OMOXUMUS aBTOTPOPHBIX MUKPOOPTaHU3MOB

18. Poub, pacnpoctpanenue, HU3HOIOTHS B OMOXUMUS JINTOTPOGHBIX MUKPOOPTaHU3MOB

19. Pounb, pacnpoctpanenue, Gu3NOIOTUS U OHOXUMHS (HOTOCHHTE3UPYIOIIMX OKCHUTE€HHBIX
MHUKPOOPTIaHU3MOB

20. Pomnb, pacmpoctpanenue, Qu3MoIOTHI U OHMOXMMHUSA (DOTOTPOPHBIX AHOKCUTEHHBIX
MHUKPOOPTIaHU3MOB

21. Pomb, pacupocTpaHeHue, GU3MOIOTHS U OMOXUMHUS ITYyPIYPHBIX CepOOAKTEPHit
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Poub, pacipoctpanenue, Gpu3nonorus 1 OMOXUMHS 3€JICHBIX CEPHBIX OaKkTepuit

Pons, pactipoctpanenue, Gu3nosiorus 1 OMOXUMUs KapOOKCHOaKTepuit

Poub, pacipoctpanenue, Gpu3NOIOTHS U OMOXUMUS METHIIOTPO(PHBIX MUKPOOPTaHHU3MOB
PacnipocTtpanenue M posb accoUMaTHBHBIX a30T(UKcaTOpoB B Ouochepe M NUTAHUU
pacTeHui

Pacnipoctpanenue u posib He CUMOMOTHUYECKUX a30T(HHUKCATOPOB B Onocdepe v MUTaHUU
pacTeHui

brocruHTe3 aMMHOKHUCIOT MUKPOOPTaHU3MaMHU

MukpoOnosoruueckuii CHHTE3 M TEXHOJOTUsl IoJydeHHs L-mu3nHa M KOPMOBBIX
IpenapaToB Ha UX OCHOBE.

MuKpoOHOIOTHYECKH CHHTE3 U TEXHOJIOTHA Moiydenus L-rpunrodana
Muxkpobuonorudeckas TpaHcGOpMaLUs CTEPOUI0B

Muxkpobuonorndeckas TpanchopManus reTepoMKINIECKUX COeTMHECHUN

[TouBeHHbIE MUKPOOPTaHU3MbI U 3/JOPOBbE YEJIOBEKA.

Poub sykapuoT 1 mpoKapruoT B OHOT€OXMMHUYECKUX ITporeccax Ornocgepsl.

Posb MUKpOOPraHu3MOB B OMOT€OXUMHUECKOM IIUKIIE CEPBl.

Ponb Mukpoopranu3smMoB B OMOre0OXMMUYECKUX LIUKJIAX JKejle3a U MapraHua.

CuMOMO03bI MUKPOOPT'aHU3MOB M KUBOTHBIX.

Bo30ynurenu 6akTepralibHBIX WH(EKIHA )KUBOTHBIX: TyOepKyIie3, OpyIiees,
SIIUPUXHUO3.

Bo30Oynurenu 0akrepralibHbIX HH(EKINNA KUBOTHBIX: CaTbMOHEIIIES.

Bo30ynuTtenu GamuispHbIX HHOEKIHA )KUBOTHBIX: CUOMpPCKast si3Ba, CTOIOHAK, OOTYIIH3M.
Bo30Oynurenu BUpyCcHbIX HH(EKIMI: BO30YAUTEND S11ypa, OCILIEHCTBA.

MHUKpPOILIEHO3BI KeTyI0YHO-KUIIEYHOI'O TPaKTa.

Muxkpogaopa opranuzMa genoBeKa.

BaexpoMocomHble GakTOpbI HacieACTBEeHHOCTH. [IposBieHne peHoTUNa U TeHOTUIA Y
MPOKAPHOT.

MyTtarens! 1 MyTauuu O0aktepuil. I eHeTHueckue peKoMOUHAIMK Yy OaKTepHil.
BuexpoMocoMHbIe (pakTOpbl HACIEICTBEHHOCTH.

O6uras xapakrepucTika BupycoB. Kinaccudukanus 1 TaKCOHOMUS BUPYCOB.
B3anmoneiicTBre BUPYCOB C KIETKOM MaKpOOpraHu3ma.

Mertonbl KyIbTHUBHPOBAHHS BUPYCOB.

Bupyce! pacrennii.

Bupycsl 6akrepuii.

Bupycsl repneca.

Bupycsl rpunma.

AHTHOMOTUKH, 00pa3yeMble MUKPOCKOIMYECKMMH rpru0aMu U UX PUMEHEHHE.
AHTHOMOTHKH, 00pazyeMble aKTHHOMUIIETAMU M UX IPUMEHEHHE.

AHTHOHOTUKH, 00pa3yeMble OalusiaMid M HICTUHHBIMH OaKTEPHUsIMHU U UX IPUMEHEHHE.
MonoyHokucaoe OpoKeHre U TPUMEHEHHE B IPOU3BOJICTBE.

CnupToBoe OpokeHue ¥ MPUMEHEHHE B IPOMBIIIIEHHOCTH.

[TponroHOBOKHMCIIOE OPO’KEHUE U IPUMEHEHHE B IIPOMBIIUIEHHOCTH.

Crneunguka nouBsl Kak cpeibl OOUTaHHUsI MUKPOOPTaHU3MOB.

Crpoennie U GyHKIMOHUPOBAHHE KOMILJIEKCA IOYBEHHBIX MUKPOOPTaHU3MOB.
XapakTepHble 0COOEHHOCTH MUKPOGIOPHI Pritochepsl.

MuxkpoOHO-pacTUTENIbHBIE B3aUMOJICHCTBUS IPU POCTE U PA3BUTHH PaCTEHUI.
CtpyKTypa MEKPOOHOTO COOOIIIECTBA TTOUBHI (ITOYBEHHBIE BOJIOPOCITH, )KUBOTHBIE, TPUOBI,
JUIIANHUKY, TIPOKAPUOTHI, BUPYCHI U (haru).



Tunoegnie 60NPOCHL K IK3AMEH)Y

1. MukpoOuosorus, ee pojib U 3HaYeHHE B €CTECTBEHHOHAYUHBIX 3HAHUAX, )KU3HU U IIporpecce
4eJI0BEYECTBA.

2. Kpatkuii ucTtopuueckuii OuepK pa3BUTHS MUKPOOHUOJIOTHH.

3. IlpokapuoTHble MUKpOOpPraHu3Msbl. Pazmepsr u mopdonorus. TUHKTOpUaIbHbBIE CBOWCTBA.
MeTtoae! OKpacku.

4. ®opma OGakTepHii, pa3Mepsl OAKTEPHIA.

5. YapTpacTpykTypa 6akTepHaabHON KIETKU: KallCyia, )KI'yTUKH, GUMOPUN U TTHIIH.

6. Kiterounas creHka OakTepuanbHOM KIETKH, HUTOIUIa3MaTHIeCKas MeMOpaHa.

7. lluromnnazMa, BKJIFOUCHHMS, HYKJICOU ] OaKTepUabHOM KIIETKH.

8. XuMH4YeCKHii COCTaB U (PU3UKO-XUMHUIECKHIE CBONCTBA KIIETOK MTPOKAPHUOT.

9. JIBmkeHue OakTepuid

10. Criopsl u criopoobpa3oBaHHe.

11. Pa3aMHOXXEHHE B pOCT OaKTCPHIA.

12. CtpoeHue HyKkJIeona MpOKapuoT.

13. Mukpoopranu3msl ¥ OKpykarolas cpesa. BiaxHocTs, Temneparypa, KUCIOTHOCTb CPEJIbI,
BIIMSTHAE KUCIIOPOJIA, THIPOCTATUYIECKOE JIAaBICHNE, XUMHUECKUE (PAKTOPBI, paguanus
(u3my4eHue)

14. [loTpebHOCTH IPOKAPHOT B MUTATEIbHBIX BEIIECTBAX.

15. ®akTopsl pocTa MUKPOOPIaHU3MOB.

16. IMutanue Mukpoopranu3mMoB. CriocoObl ¥ THIBI TUTaHUA. [loCTyIIeHne MuTaTeaIbHbIX
BELIECTB B KIIETKY.

17. OOMeH BeliecTB MEXAY KIETKOM U cpenoil.

18. [IutaTenbHbIE CPEIbI.

19. Texnuka BbIpanuBaHus a3po0oB.

20. Crepunuzanus.

21. JIse yHuBepcaibHble (POPMbI SHEPTUH, UCTIOIb3YyEeMble OaKTepuanbHON KIETKOM B Ipolieccax
KU3HEJECATEIIBHOCTH.

22. DHepreTU4ecKuii 1 KOHCTPYKTUBHBIM MeTaboau3M. [lonaTue o karabonuzme u OMOCHHTESE.
23. ®epMEHTBHI MUKPOOPTaHU3MOB

24. AspoOHoe nipixanue. @opMbl y4acTHsi MOJIEKYJISIPHOTO KUCIIOPO/Ia B OKHCIIEHUU Pa3HbIX
cyoctparos. [TosnHoe 1 HenosHOe OKUcIeHHe. Posb uKiIa TpUKapOOHOBBIX KUCIOT U
eHT030(0c(haTHOrO OKUCTUTEIHHOTO IIUKJIA B META00IM3ME OPTaHUYECKUX COCTUHEHUMN.
25. JIpixanue OakTepuil.

26. OKucieHue yrieBoJopo/i0B.

27. MOJ0OYHOKHCIIOE OpOKEHHE

28. CriupTtoBoe OpoXKEHHE.

29. bakTepHoaI0ruyecKoe UCCaeI0BaHue PA3TUUYHbIX OOHEKTOB.

30. 'enotumn u peHOTUTT MUKPOOPTaHU3MOB.

31. I3MeH4YnBOCTH MUKPOOPTraHU3MOB. MyTanuu.

32. I3MeH4YMBOCTh MUKPOOPTraHU3MOB. MoaupuKauu, MyTalluy, JUccouaius 0akTepuil.
33. Tpancdopmanus, TpaHCTyKIHS, KOHbIOTAIHSL.

34. BHexpoMocOoMHBIE (aKTOPBI HACTAEACTBEHHOCTH. [1a3mMu b,

35. OcoOEHHOCTH T€HETHKHU BUPYCOB.

36. O6mras xapaktepucTuka BUpycoB. Knaccudukarus u TaKCOHOMUS

37. Mopdomnorus ¥ CTpyKTypa BUPHUOHA.

38. XuMHYECKHI COCTaB BUPHOHOB.

39. Bupycsl 6akTepuid.

40. KynbTUBUpPOBaHHUE BUPYCOB.

41. JIuzorenus.

42. buoxkongekc.

43. Posib MUKPOOPTaHU3MOB B KPYTOBOPOTE YIJIEPOA.
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. Posb MUKpOOPraHu3MOB B KPyrOBOpPOTE a30Ta.
. B3auMoOTHOIIIEHUST MEKPOOPTaHMU3MOB.

. CumbmoTHUeCcKas a30THUKCAIHS

. He cumbuoTnyeckas azordukcarms.

. [Iporieccel HUTpUPUKAIIUU B TIOYBE.

49,
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ITponeccel neHuTpUdUKaLny B IOYBE.

CucremaTtka MukpoopranuzMoB. ['pynna 1. CniupoxeTsl.
Cucremaruka MUKpoopranu3mos. I'pynna 2. A3poOHble (MUKpoa3poduiIbHbIE, HOJBUKHBIE,
CHHpaJIeBUIHbBIC) BUOPHUOUIHBIE, TPaMOTpULIATeNIbHbIE OaKTEpUH.
Cucremaruka Mukpoopranusmos. I'pynna 3 HenonBuxHble WM, PeIKO, HOJBUKHBIE,
rpaMOTpULIATEeNIbHBIC, H30THYTHIE OaKTEpUH.

CucremaTrika MUKpOOpranu3mMoB. ['pyrmima 4. ['pamoTpuiiarenbHbie, a3pooHbIe/
MHUKPOa’po(UIbHBIC MATOUYKH U KOKKH.

CucrtemaTnka MUKpoopranusmoB. ['pynmna 5 @akynbTaTUBHO aHa3pOOHBIE,
rpaMOTpULIATENIbHbIE AIOUKH
Cucremaruka MUKpoopranusmos. I'pynmna 6. I'pamoTpunaTenbHble, aHa3poOHbIe, MIPSIMbIE,
W30THYTHIE, U CIIUPAJIEBU]IHBIE MTAJTOUYKH.
Cucremaruka MuUKpoopranu3mos. I'pynna 8. AHaspoOHbIe TpaMOTpULIATEIbHBIE KOKKH
CucremaTka MUKpoopranu3zMoB. ['pynna 9. Pukkercuu u xnamuanu

Cuctematuka MUKpoopranusmoB. I'pynna 10. AHokcureHHsle GoToTpoHbIe OaKTEpUn
Cucremaruka Mukpoopranu3moB. ['pynma 11. Okcurennsie poToTpodHbIe OakTepun
Cuctematnka MUKpoopranusmoB. I'pynna 12.  A3poOHble XeMOIUTOTPO(HbBIE OaKTEpUU U
0JIM3KUE OPTaHU3MBI.
Cucremaruka Mukpoopranusmos. ['pynmna 13. IToukyromuecs u/ninm obpasyromye
BBIPOCTBI OAKTEpUU
Cucrematnka Mukpoopranusmos. I'pynna 14. bakrepun, umeroniye yexiisl
Cucrematuka MukpoopranusmoB. I'pynna 15 HedoTtocunresupyromne cKonb3siue
OaxkTepuu, He 00pa3yIoLIHe MI0A0BBIX TE.
Cucrematuka MukpoopranusmoB. I'pynnal 6.Ckonb3siue 6akTepuu, o0pasyromiue
IUIOZIOBBIE TENIA.
Cucrematuka MukpoopranuzMoB. I'pynna 17. XemoopranotpogHsie, Me30(uIbHbIE, HE
o0pasyromye Crnop rpaMnoI0KHUTEIbHbIE KOKKH.
CucremaTtuka MukpoopranuzMoB. I'pynna.18 OOpa3yromine 3H10CIOpHI
IPaMIIOJIOKUTEIbHBIE MATOYKH U KOKKH.
Cucremarnka MukpoopranuzmoB. ['pymma 19.He o6pasyroriue ciop
IPaMIOI0KHUTEIbHbIE MAIOYKH MPABUIBHON (POPMBI.
CucrtemaTtnka MukpoopranusmoB. I'pymnma 20. He oO6pasyroriue ciop
IPaMIOJI0KHUTENbHbIE MATOYKH HEMPABUIBHON (DOPMBI.
CucremaTuka MuUKpoopranusMoB. ['pynna 21. MukoGakrepuu
CucremaTnka MUKpOOpPraHu3MoB. I'pyninel 22-29 AKTUHOMHULETHI.
Cucrematnka MUKpooprann3moB. ['pynmna 30 MukoniazMbl
CucremaTtnka MuKpoopranu3zMoB. ['pynna 31. MeTaHOreHBbl.

Cucrematuka MukpoopranusmoB. ['pynna 32. CynbdaTpeyuupyronue apxeu.



