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Kadenpa-pazpaborunx Kadenpa 6uosnorum 1 OMOTEXHOIOTUA

Brimyckaromas kadempa Kadenpa Guosnorum u OMOTEXHOIOTHH

Tunoevie 3a0anusn 011 KOHMPOALHOU padomel (3-ii cemecTp):
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22.
23.
24.
25.

O06pazoBanue c(heporIacToB U MPOTOILIACTOB.

Crtpoenue 1HUTOIIIA3MAaTHUECKOH MeMOpaHbl TPOKAPUOTHOW KIETKM W €€ pOoiib B
KHU3HEACATEITLHOCTH MUKPOOPTaHU3MOB.

Oco0OeHHOCTH CTPOEHMSI KIIETOUHBIX CTEHOK IMaHOOAKTEpHUil.

Oco0eHHOCTH CTPOCHUS KJIIETOYHBIX CTCHOK apXeOaKTepHid.

HexyneTuBupyemsie hopmsl 6aktepuii u L-hopmer Gakrepuii.

depMeHTHI TPOKAPUOTHBIX MUKPOOPTaHU3MOB.

O0pa3oBaHne MUTMEHTOB OAKTEPUATBHBIMU KIETKAMH.

[Mokosmuecst opMel He 00Pa3YIOIIUX CIIOP MPOKAPHOT.

Oco0OeHHOCTH XpaHEHUS KYJIbTYyp MUKPOOPraHU3MOB (OakTepuii).

. Ilepuonuueckoe 1 HEMPEPHIBHOE KYJIbTUBHPOBAHUE.

. @a3pl pocTa KyJIbTYp MUKPOOPTaHU3MOB.

. OcobeHHOCTH XpaHEHUs KYJIbTYP MUKPOCKOIMMYECKUX IPHOOB.

. CucremaTnka MUKPOCKOIINYECKUX IPHUOOB.

. I'pamoTpunarensHbie a3poOHbIe U MUKPOa3pO(UIbHbIE MAJOYKU U KOKKH: CapO(HTHBIE,

MaTOoreHHbIC, XUIHBIC OakTepuu. (I pynna 4 no bBepoicou,).

I'pamoTpunaTenbubie a3poOHBIE U MUKPOA’pO(HMIbHBIE MaJOYKd U KOKKHU: aluao(Quibl,
TepModusl, Tautobuisl. (I pynna 4 no Bepoicou,).

I'pamoTpuniaTenbHbIe a9pOOHBIE U MHUKPOAdPODUITbHBIE TAIOYKH U KOKKH: a30T(hUKCATOPHI
u Metunotpodsl. (I pynna 4 no bBepocou).

I'pamotpuniaTensHbie a3po0HbIe XeMOTUTOTpohHbIe OakTepun. (I pynna 12 no Bepoicou).
I'pamoTpunaTenpHbie aHadpoOHbIe canpoduTHbIe OakTepun. (I pynna 6 no bepacou).
['pammnionoxurensubie KOKKU. (I pynna 17 no bBepowcou).

['pammonoxxutenbHbIe HE 00pa3yIoye CIop MajJouku npaBwibHOU hopmel (1 pynna 19 no
bepoicou).

['pammonoxxuTenpHbIe HECTIOPOOPA3YIOIIKE MATIOYKH HEMpaBUIbHON GopMel. (1 pynna 20 no
bepoicou).

[Toukyromuecs u o6agaroIe BEIpOCTaMHu, yexyiaMu 0akrepuu. (I pynna 13 no bepocou).
Ckonp3smue 6akTepun, 00pasyromue mionoBeie Tena. (I pynna 16 no bBepoicou).
Oxkcurennble potorpodubie 6akTepu. (I pynna 11 no bepaicou).

I'eHOCUCTEMAaTHKA MUKPOOPTAaHH3MOB.



TunoBble Bonpocsl k 3a4ety (3-if cemecTp):

1.

e e o

15.
16.
17.

18.
19.
20.
21.

MuxkpoOuosnorus, ee pojib W 3HAYEHHWE B €CTECTBEHHOHAyYHbBIX 3HAHUAX, XU3HU U
IIPOrpecce YeI0BEUECTBA.

KpaTkuit uctopuueckuii ouepk pa3BUTHs MUKPOOHOJIOTHH.

[TpoxaproTHBIE MUKPOOPIraHU3Mbl. PazMepsl 1 Mopdostorusi.

TuHKTOpHaNbHBIE CBOWCTBA. METOIBI OKPACKH.

®opma GakTepuii, pazMepbl OaKTepHid.

YasTpacTpykTypa OakTepHUadbHON KIETKH: KaICya, )XIYTUKH, GUMOPHUH U TTHITH.
Knerounas crenka 6akTepHaabHON KJIETKH, IIUTOIIIa3MaTHYeckasi MeMOpaHa.
[{uTonna3zMa, BKIIIOUEHHS, HYKJI€OU ] OaKTepUaIbHON KIETKHU.

XUMHUUECKUH COCTaB U (PU3NKO-XUMHUYECKHE CBOMCTBA KIETOK MPOKAPHOT.

. IBmxeHue 6akTepuii
11.
12.
13.
14.

Cropsl 1 criopooOpa3zoBaHue.

Pasmuoxenue u pocT OakTepuii.

CrpoeHue HyKJIeon1a IPOKapHoT.

MuxkpoopranusMbl ¥ OKpysKarolas cpesia. BiaxkHocTb, TeMneparypa, KUCIOTHOCTb Cpebl,
BIMSIHAE KHCIIOPOJa, THUAPOCTATHYECKOE JaBlieHHE, XMMUYEeCKHe (HaKTOpBl, paguanus
(u3myueHue)

[ToTpeGHOCTH POKAPHOT B MUTATEIBHBIX  BEIECTBAX.

®daxTophl pocTa MUKPOOPTaHU3MOB.

[Tutanne mMukpoopranu3moB. CriocoObl M THNBI NuTaHud. [locTyruieHue nmuTaTteiabHbBIX
BELIECTB B KJIETKY.

OOMeH BelecTB MeX/y KISCTKOU U cpeoH.

[TutaTenbHble cpeabl, KnaccuUKalys MUTATEIbHBIX CPEl.

TexHuKa BBIpALIMBAHUS a3POOOB.

Crepunmuzanus. MeToas! CTEpUIIN3ALINN.

IIpuMepHBbIi epeYeHb TeM KYPCOBBIX IPOEKTOB (4-i cemecTp):

PN R WD

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

Ponp Mmukpockonudyeckux rpuboB B 6mocdepe.

BHexiieTounble pepMEHThl MUKPOCKOTIMYECKUX TPUOOB.

KopmoBbIe oTpaBiieHUs ®KUBOTHBIX Yepe3 MUKOTOKCHHBI.

Posb MEKpOMHIIETOB KaK MPOIYLEHTOB OMOIOTUYECKH aKTUBHBIX BEIIECTB.
PacmipocTpanenue (puTONaToreHHbIX rpudoB.

Bo30ynurenu 1epMaToMUKO30B Y YEJIOBEKA U )KUBOTHBIX.

Hcnonb3oBanue Apoxiked B COBpEMEHHOM OMOTEXHOIOTHH.

Jpoxoku — Bo30ynutenu 3aboeBannii yenmoBeka. OCOOEHHOCTH OMOXHMHH

1 MeTa0oIn3Ma.

3HavYeHHE OKPACKHU (MTUTMEHTAIIMN) MUKPOOPTAaHU3MOB B IIPUPOJIC

Hcnons3oBanue rpubOB B MPOU3BOJICTBE OPTraHUUECKUX KUCIIOT.

Hcnonp3oBanue nuaHOOAKTEPUUIl B OUUCTKE MPOMBICTIOBBIX BOJ

Hcnonp3oBaHne MaHOOAKTEpHid sl TPOU3BOJICTBA OMOJIOTHYECKH aKTUBHBIX BEILIECTB
Hcnonp30BaHne KapOTUHOMI0B MUKPOOPTaHU3MOB B MEIUIIMHE

Pounb, pacnipoctpanenue, Gu3nonaorus 1 OMOXUMUS HUTpUPUIUPYIOMUX OaKkTepuit
Poub, pactipoctpanenue, GU3HONIOTHS B OMOXUMUSI THOHOBBIX OaKTepHid

Pounb, pacnipoctpanenue, Gu3HoNIOrus U OMOXUMUS CYTb(haTpeIyIUPYIOMNUX OaKTepuid
Posb, pactipoctpanenue, GpuU3NOIOTHSI U OHOXUMUS aBTOTPOPHBIX MUKPOOPTaHU3MOB
Posb, pactipoctpanenue, Gpu3NOIOTHS U OMOXUMUS JIMTOTPOGHBIX MUKPOOPTaHU3MOB
Ponb, pacnpoctpanenue, ¢puznonorus u 6UoXumMus (HOTOCHHTEIUPYIOMIUX OKCUTCHHBIX
MHUKpPOOPTaHU3MOB

Ponb, pacnpoctpanenue, @usnonorus u Ouoxumusi (GOTOTPO(PHBIX AHOKCUTECHHBIX
MHUKpPOOPTaHU3MOB

Pounb, pacnipoctpanenue, Gpu3nonorus 1 OMOXUMUS ypPIYPHBIX cepodaKTepuit



22.
23.
24.
25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
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63.

Poub, pacnipoctpanenue, (GU3HONIOTHS B OMOXUMUS 3€JICHBIX CEPHBIX OaKTepuid

Poxs, pactipoctpanenne, pu3noorus u OMOXUMHUS KapOOKCHOAKTepUid

Poib, pacipoctpanenue, Gpu3nOIOTHS U OMOXUMUST METUIOTPOPHBIX MUKPOOPTaHU3MOB
PacnipocTpanenue u pojib acCOIMATUBHBIX a30T(QHUKCATOPOB B Omochepe M MUTAHUU
pacTeHui

Pacnipoctpanenue u poib He CHMOMOTHYECKHX a30T(PHUKCATOPOB B Ouochepe U MUTaHUU
pacTeHui

brocuHTe3 aMMHOKUCIIOT MUKPOOPTraHU3MaMH

MukpoOHONIOTUYecKrii CHHTE3 M TEXHOJOTUS TMojydeHHus L-au3MHa U KOPMOBBIX
IpernapaToB HA KX OCHOBE.

MukpoOHOIOTHUECKHI CHHTE3 U TEXHOJIOTHS MmoydeHus L-tpunrodana
Mukpobuonoruueckas TpaHchopMalus CTEpOUIOB

MuxkpoOuonoruyeckasi Tpanchopmaiys reTepolUKINYECKUX COeTNHEHHUH

[TouBeHHBIE MUKPOOPTaHU3MBI U 3/I0POBbE YETOBEKA.

Posp aykaproT 1 mpokapuoT B OMOTEOXMMHYECKUX MpoIieccax Onocgepsl.

Poste MEUKpOOPraHM3MOB B OMOT€OXUMHYECKOM LIUKJIE CEPBI.

Posib MUKpOOPTaHW3MOB B OMOT€OXMMHUYECKHUX ITUKJIAX XKejle3a U MapraHiia.

CumOM03bI MUKPOOPTAaHU3MOB U KHBOTHBIX.

Bo30ynuTtenn 6akTepranbHbIX HHPEKIHN )KUBOTHBIX: TYOEpKyIie3, Opy1iemies,
SIIUPUXUO3.

Bo30ynuTtenu 6akTepralbHBIX HHPEKIINH )KUBOTHBIX: CATbMOHEIIIES.

Bo30yaurenu 6aunsispHbIX HHPEKIHA )KUBOTHBIX: CHOMPCKas s3Ba, CTOJIOHSK, OOTYIIU3M.
Bo30ynuTtenu BupycHbIX HHPEKIHI: BO30YIUTENb SAITypa, OCIICHCTBA.

MHUKpOIIEHO3BI ey JOUYHO-KUIIIEYHOTO TPAKTA.

Muxkpodiiopa opranusma yenoBeKa.

BrexpoMocomHbIe (pakTOpBI HACIEICTBEHHOCTHU. [IposBieHne (peHOTHINa U TEeHOTUTIA Y
MIPOKAPHOT.

MyTarensl u MyTanuu 6akrepuii. I eHeTnyeckre peKoOMOMHAUY Y OaKTepHiA.
BuexpomocoMmHbIe (paKTOpBI HACTIEACTBEHHOCTH.

OOm1ast xapakTepucTrika BUpycoB. Kiaccudukanus 1 TakCOHOMUS BUPYCOB.
B3anmopeiicTBre BUPYCOB € KIIETKOM MaKpOOpraHu3ma.

MeTobl KyJIbTUBUPOBAHUS BUPYCOB.

Bupycsl pactenuid.

Bupycs! 6akrepuii.

Bupycsl repneca.

Bupycsl rpunmna.

AHTHOMOTHKH, 00pa3yeMble MUKPOCKOITMYECKHUMH TPUOAMU U UX PUMEHEHHE.
AHTHOMOTHKH, 00pa3yeMble aKTHHOMUIIETAMHU M UX TPUMEHEHHE.

AHTHOMOTUKH, 00pazyemble OalMiUIaMy U UCTUHHBIMU OaKTEpUsIMU U MX TIPUMEHEHHE.
MosoyHOKHCIIOE OpO’KEeHUE W IPUMEHEHHE B TIPOU3BOJICTBE.

CrniuproBoe OpoxeHre U IPUMEHEHHE B IPOMBIIIUIEHHOCTH.

[TponoHOBOKHMCIIOE OpO’KEHUE W TPUMEHEHHE B TIPOMBIIICHHOCTH.

Crnenuduka mouBbl Kak cpesibl 0OUTaHUS MUKPOOPTaHU3MOB.

Ctpoenre u QyHKIIMOHUPOBAHHE KOMIUIEKCA TIOYBEHHBIX MHKPOOPTaHHU3MOB.
XapakTepHble 0COOEHHOCTH MUKPOGIOPHI (hrimtochepsl.

MuxkpoOHO-pacTUTEIbHbIE B3aUMOCHCTBHS MPU POCTE U Pa3BUTUU PACTCHUH.

CtpykTypa MUKpOOHOTO COOOIIIeCTBA MTOYBHI (TOUYBEHHBIE BOJOPOCIH, )KUBOTHbIE, TPUOBI,
JUIIaWHUKH, TPOKAPUOTHI, BUPYCHI U (aru).



Tunoevie 60NnpOCHL K IK3AMEHY

1. MukpoOuomnorus, ee poJib U 3HaYeHHE B €CTECTBEHHOHAYYHBIX 3HAHUAX, )KU3HU U TIPOrpecce
YeJI0BEYECTBA.

2. KpaTtkuii uCTOpUYECKHI 04epK pa3BUTHSI MUKPOOHOIOTHH.

3. IlpokaproTHBIE MUKPOOPTaHU3MBL. Pazmeps u Mmopdororus. THHKTOpUanbHbIE
cBorcTBa. MeToabpl OKpackH.

4. ®opma OakTepwii, pasMepsl OaKTepHiA.

5. YnpTpacTpyKkTypa 6akTepuanbHON KIETKHU: Karcya, >KTyTUKH, GUMOPUH U TTHIIH.

6. KnetouHnas creHka OakTepHallbHOM KJIETKH, HUTOIMIa3MaTH4ecKasi MeMOpaHa.

7. uTonna3Mma, BKIIOYEHHUsI, HyKJIeou ] OaKTepuanbHON KIETKHU.

8. XuMHUeCKHil COCTaB M PUBUKO-XUMUUYECKHE CBOMCTBA KJIETOK MPOKAPHOT.

9. JIBm>xeHue GakTepHii

10. CriopsI 1 criopooOpa3oBaHHe.

11. Pa3MHOXEHUE U pOCT OaKTepuid.

12. CTpoeHue HyKJIeoHn1a MPOKAPHOT.

13. Mukpoopranu3Mbl U OKpY>Karolias cpefa. BiaxHocTh, TeMieparypa, KUCJIOTHOCTh
Cpelbl, BIUSHUE KUCIOPOAa, THIPOCTaTHIECKOE JaBlIeHNE, XUMUYECKUE (PaKTOPBI, panuaius
(u3yueHue)

14. TlorpeOHOCTH MTPOKAPUOT B MUTATEIILHBIX BEIIECTBAX.

15. ®@akTopsl pocTa MUKpPOOPIaHU3MOB.

16. Iluranue MmukpoopranuzmoB. CriocoOs! 1 TUMBI TUTanus. [locTyrienue
MIUTATEJIbHBIX BEIIECTB B KIETKY.

17. O6MeH BemecTB MKy KISTKON U Cpeo.

18. IlutarenbHbIE Cpeab.

19. TexHuKa BBIpaIIMBaHUS adPOOOB.

20. Crepunuzarusi.

21. JIBe yHuBepcanbHble (hOPMBI JHEPTHH, UCTIOIB3YEeMblIe OaKTEpPHATBLHOM KIIETKOH B
Ipoleccax XU3HEAEATEIbHOCTH.

22. DHepreTU4ecKuii 1 KOHCTPYKTUBHBIN MeTabonu3M. [lonstue o karabonusme u OHOCHHTE3E.
23. ®epMeHTHI MUKPOOPTaHU3MOB

24. AspobHoe npixanue. opMbl yyacTHsi MOJEKYJISPHOTO KHCIOPO/ia B OKUCIICHUN
pas3HbIx cyOcTpaToB. [lonHOe 1 HemonHOe okucieHue. Poib nukia TpUKapOOHOBBIX KHCIOT
1 IeHT030(h0CcHaTHOTO OKUCIUTEIHHOTO IIUKIIA B META00IN3ME OpraHMUYeCKUX
COCIMHECHU.

25. Jlpixanue OakTepHid.

26. OKuCIEeHHE YTIIEBOAOPOIOB.

27. MoJIOYHOKHUCII0€ OpOXKEHUE

28. CiupToBO€E OpOKEHHE.

29. bakTeproIOTHYEeCKOe UCCIIEeIOBaHNE PA3IMUHbBIX 00BEKTOB.

30. 'enoTum u GeHOTUIT MUKPOOPTaHU3MOB.

31. '3MeH4YnBOCTh MUKPOOPTaHU3MOB. MyTaluu.

32. '3MeHYMBOCTh MUKPOOPTaHU3MOB. MonuKaim, My TaIliy, JUCCOIUAIIS OaKTEPHA.
33. Tpancdopmarus, TpaHCAYKIIHS, KOHBIOTAIIHSI.

34. BaexpomocomHble (aKTOPHI HACIEACTBEHHOCTH. [I1a3mMu b,

35. OcoOGEHHOCTH T€HETUKH BHPYCOB.

36. Obmas xapakTepucTuka BupycoB. Kimaccudukarms u TakCOHOMUS

37. Mopdomnorus u cTpyKTypa BUPHOHA.

38. XumHueckuil cocTaB BUPHOHOB.

39. Bupycsl 6akTepwid.

40. Ky1bTUBUpOBaHUE BUPYCOB.

41. JInzorenus.

42 . buokoaexc.

43. Posib MUKPOOPraHU3MOB B KPYTOBOPOTE yIJIEpOAa.



44
45
46
47
48

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
63.

64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

. Posib MUKpOOpTraHn3MoB B KpyroBOPOTE a30Ta.
. B3aMOOTHOIIICHHSI MEKPOOPTaHH3MOB.

. Cumbuotnyeckas azotrdukcarms

. He cumOunoTrueckas a3oTdukcanus.

. [Iporteccrl HUTpHU(HUKAIMK B ITOYBE.

49.
50.
51.

[Ipornecch neHuTpUUKaLIU B TIOYBE.
Cucremarnka MUKpoopranu3moB. ['pynmna 1. CiupoxeTsl.
Cucrematuka MUKpoopranu3moB. I'pynma 2. A3poOHble (MUKpOaspoduiIbHbIE, TIOABIKHBIE,
CIIUpaJICBUAHBIC) BUOPHOUIHBIE, TPAMOTPHUIIATEIIbHBIE OAKTEPHH.
CucremaTnka MUKpoopranuzMoB. I'pynna 3 HenonsukHele Wim, peako,
MOJIBUKHBIE, TPaMOTpHUIIATeNIbHbIE, N30THYThIe OaKTEpUU.
Cuctematuka MHUKpoopranu3moB. ['pynma 4. 'pamoTpuniatensHblie, a3poOHbIe/
MHUKPOa3pO(HIIbHBIE MATOYKU U KOKKH.
Cucrtematuka MUKpoopranu3moB. ['pymma 5 @akyabTaTUBHO aHa3pPOOHEIE,
rpaMOTpUIIaTeNIbHbIE MaJ0YKU
Cucrematuka MUKpoopranu3moB. I'pynmna 6. ['pamoTtpuniatensHble, aHa’ poOHbIE,
MpsiIMble, U30THYTHIE, U CIIUPATICBUIHBIC TTAJIOUKH.
Cucrtematuka MUKpoOpranu3moB. I'pynma 8. AHa3poOHbIE TPaMOTPHUIIATEIbHBIE KOKKU
CucreMaTnka MUKpOOpraHu3MoB. ['pynma 9. PUKKeTCUU U XIaMUAUN
Cucremaruka MukpoopranusmoB. I'pynna 10. AHokcurenssie GoToTpohHbBIE OAKTEPUU
CucremaTtuka Mukpoopranu3moB. ['pynma 11. Oxcurennsie poroTpodHbIe OaKkTepHH
Cucrtematuka MHUKpoopraHu3MoB. I'pynma 12. A’poOHble XeMOTUTOTPO(HBIE OAKTEPUU U
OJIN3KHUE OPTaHU3MBI.
Cucremartuka Mukpoopranu3moB. ['pynma 13. Ioukyromuecs u/unu obpasyromue
BBIPOCTHI OAKTEPUH
CucremaTtnka MUKpoopranu3MoB. ['pynna 14. bakrepun, UMeronume 4exssl
Cucremarnka MUKpoopranu3moB. ['pynma 15 HedoTtocunTe3upyromme cKoIb3sIme
Oaktepuu, He 00pa3yIolHe MI0A0BBIX TEJl.
Cucrematrka MUKpoopranu3MoB. ['pynmal 6.Ckomnb3siue 6akTepun,
o0pa3yromiue TIoA0BIE TeNa.
Cucremarnka MUKpoopranu3moB. ['pynma 17. Xemoopranorpodnsie, Me30piIbHbIC, HE
00pa3yIoIire Crop rpaMIoI0KUTEIbHBIE KOKKH.
CucremaTtrka MUKpoopranu3moB. ['pymma. 18 Obpasyromime
SHAO0CHOPBI FPAMIIOJIOKHUTEIbHBIE MATOYKU U KOKKH.
Cucremarnka mMukpoopranusmos. ['pymnma 19.He o6pasyrormiue ciop
IPaMIIOJIOKUTENIbHBIE TAJIOYKH TPABUIBHOMN (POPMBI.
Cucremarnka Mukpoopranu3moB. ['pymma 20. He o6pa3ytomue
CIIOpP I'PaMIOJI0KHUTEIbHbIEC MAIOYKH HEMPABUIBHON (DOPMBIL.
Cuctemaruka MUKpoopranusmoB. I'pynna 21. MukobakTepuu
CucremaTtnka MUKpOOPraHnu3mMoB. ['pynmnsl 22-29 AKTHHOMULIETHI.
CucremaTtnka MuKpoopranu3Mos. ['pynna 30 Mukoruia3zMbl
CucremaTuka MUKpoOprann3moB. I'pynna 31. MeraHoreHs!.

Cucrematuka MukpoopranusmoB. ['pymnmna 32. CynsgaTpeayupyromue apxeu.
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