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1. Onuc HaBYAJIBHOI TUCHHUILTIHA

Bojna Mikpo6iosorist
(Ha3Ba)

I'any3b 3HaHb, cHIENiAJbHICTH, OCBITHSI POrpaMa, OCBIiTHIl CTyNiHb

OCBITHIH CTYIIITh bakanasp
CrerianpHICTh 207 “Booni biopecypcu ma akeaxyiomypa’”
OcBiTHs Tporpama “BooHi 6iopecypcu ma axeakyromypa’’

XapakTepucTHKA HABYAJILHOIL AU CHHUILTIHA

Bun BubipkoBa
3aranpHa KijabKiCTh TOAUH 120/152
Kinbkicts kpeutiB ECTS 4
KiTbKiCTh 3MICTOBHX MOJTYJIIB 2
KypcoBuit mpoekT (po6oTa) (3a HassBHOCTI) -
PopmMa KOHTPOIIIO Icnum

IMoka3HUKHU HABYAJIBbHOI JUCIHUIJIIHYU /151 J€HHOI Ta 32049HOI (JopM HABUAHHS

JeHHa ¢opMa HaBYaHHS | 3a04yHa hopMa HABYAHHS
Kypc (pik miaroToBku) 2 2
Cemectp 3 4
JIekIriiiHi 3aHATTS 30 ro. 2 TOJI.
[TpakTH4Hi, CEeMIHAPChKIi 3aHATTS TOJ. TOJI.
JlaGopaTopHi 3aHATTS 30 ro. TOJI.
CamocriiiHa poboTa 60 ron. 150 roa.
IHMBiyalIbHI 3aB/IaHHS TOI. TOJI.
KinbKicTh THKHEBUX TOJIUH 4 rog.
JUIsl IeHHO1 (popMH HaBUaHHS

2. MeTta, 3aBJaHHA TA KOMIIETEHTHOCTI HABYAJIbHOI JUCIUILIiHU

Merta: (GopMyBaHHA y CTYIEHTIB VABIEHb, IMHOOKHX TEOPETUYHHMX 3HAHbL IIPO POJb
MIKPOOPTaHi3MiB IIPICHMX 1 COJIOHMX BOJOHMM V KPYILOBODOTI PEYOBHH, V JKHUBWIBLHHUX
(kopMoOBHX) 3B’si3kax BoxaHol diopu 1 dayHH 3a11d HiABHINEHHS PiBHI IX TOCIOIapCHKOIO
BUKOPHMCTAHHS, IOJ0 BINIMBY HAa (DYHKI[IOHYBAHHS MPUPONHHUX 1 IITYYHO CTBOPEHHX BOIHHX
€KOCHCTEM, Ha BUHUKHEHHS 1 MOIIMPEHHS 3aXBOPIOBAHb, PO MIKpPOGMIOPY IITHOI BOAU 1 POIb
MIKpOOIB B OUMINEHH]I CTHYHHX BOJ, a TakOX HAOYTTd NPAaKTUYHHUX HABUYOK 3 NWUTaHb
cHCTEMATUKH, Mopdoiorii, ¢hi3i0J0rii, €KoJIOoril, TEHETUKH MIKpPOOpPraHi3MiB, 3 J1a00paTOpPHUX
METO/IB JIOCIUDKEHHI MIKPODIOPH IIPUPOIHUX 1 IITYYHO CTBOPEHUX BOIOKNM.

3aBgaHHs: HagaTH (QYHIAMEHTAILHHUX 3HAHb T4 HPAKTHYHOTO JOCBIAY 3 AOCHIIKEHHS
MIKpPOOPTaHi3MiB, SIKI IIOMINPEH] YV BOAI Ha HABKOJIHUINHEOMY CEPEIOBHUII (IPYHTH, ITOBITPS, 1HIII
CKJIaJI0Bl MOBKIJIIA); HABUMTHU CTYAEHTIB MHCIUTH, aHATI3YBATH 1 CAMOCTIMHO IIpAalfOBATH 3
JITEpaTYpHUMH JUKEpPEIaMH, [0 MICTATE 1HGOpMAIUD 3 Oyap AKX HanopsMiB  BOAHOI
MiKp0010JIOTii; IOIMOMOITH CTYAEHTY 3aCBOITHL OCHOBH AOAHIMBOIO CTABIEHHS 10 BUKOPHUCTAHHS
BOJHUX OlopecypciB; BH3HAYATH CTAH IIEBHOIO BOIAHOI'O CEPEIOBHINA, BOJHUX €KOCHUCTEM Ta
3HATH IIPO 3MIHHM, IO CTAHYTLCS V. pas3l HeabaWauBOro iXx BHKOPHUCTAHHS, HAJATH HaJEKHI
JOCHITHUIBKI VMIHHSA 3 MIKpOOIiodOrii, 3 aHai3y Ta y3araJbHEHHS pE3YIbTATIB MOJHOBHX 1
71a00paTOPHUX AOCHIIHKEHD, 3 PO3POOIEHHS BIIIOBIIHOTO BUCHOBKY Ta PEKOMEHIAIIIN.
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Habdymmsa komnemenmuocmei:

inTerpagpaa komnereHTHicTh (IK): 3marHicTh po3B'A3yBaTH CKIIAIHI CIEIliali30BaHi

3a7a4i Ta OPAKTUYHI NpoOJIeMH vV rajy3i BOOAHUX 0iopecypciB Ta akBAKyJALTYPU abo y mporeci

HaBYaHHA, IO XapPaKTCPU3YETHCA KOMIIJIEKCHICTIO Ta HEBH3HAYEHICTIO YMOB, i Hepez[6aqae

3aCTOCYBaHH TEOPiil 1 MeTOMiB 010JI0ri] Ta IPUKIAJHUX HAVK.
3aranpHi KomneTeHTHocTi (3K):
3K 7. 3gaTHICTh JI0 MOIIYKY, 0OpO0JIEHHS Ta aHaIi3y iH(OpMaIIii 3 Pi3HUX JHKEPEIL.
3K 12. 31aTHiCTE NPOBEASCHHS JOCIIUKEHb HAa BiIHOBIIHOMY PiBHI.
(daxoni (cnerianpHi) komneTeHTHOCTI (CK):

®K-9. 3naTHicTs cCOpUIMATH HOBI 3HAHHS B TaJay3l BOAHUX 010pECYPCIB Ta aKBAKYIBTYPH

Ta iHTCrDVBaTI/I 1X 3 HASBHUMH.

[Iporpamui pesynbrati HaB4anHs ([IPH):

ITIPH-12. 30uparu Ta aHami3yBaTU [AAHI, BKJIKYAIOYM aHAII3 IMOMHWJIOK TAa KPUTUYHE

OLIIHIOBAaHHS OTPUMaHUX PE3VAbTATIB CHEIAILHOCTI BOIHI O10pECYPCH Ta aKBAKYIBTYDA.

ITPH-19. BmiTu npairoBaTv caMoOCTiliHO, a00 B IPVIli, OTPUMYBATHA PE3YIILTAT V PAMKAX

00OMEKEHOr0 4acy 3 HaroJocoM Ha npodeciiHy CYMIIHHICTS Ta VHEMOKIIMBJICHHS [Iariary.

3. [Iporpama Ta CTPYKTypa HABYAJIbHOI AUCUMILTIHM JJI5:
- IOBHOTO TePMiHY JeHHOI (3204HO1 ) popmMH HaBUAHHS
- CKOpPOYEHOT0 TepMiHy JAeHHOT (3a09HOi ) popMu HaBUAHHS

KinekicTs rogux

Hasga 3MicTOBHHX MOIyTIiB Jlenna dopva : 3aouna Gopma -
: TeM THXK | YCb- Yy TOMY YHCII1 yCb- Yy TOMY YHCIl
-Hi |oro |un n | 1ab | iHg | c.p. | OrO a1 |o |nab |iH | c.p.
3microBHuUit Moay/b 1 OcHOBHM BOAHOI MiKpOOioJiorii
Tema 1. IcTopist po3BUTKY
MIKpOOI10JIOTii,  MOHSTTS
po MIKpOOpraHi3muy, 8 2 2 4 6 6
NPUHLIAHA ix
kacudikarii
Tema 2. Mopgonoris 2 | 6 6 10 | 30 30
MIKpPOOpraHi3MiB
TgMa 3. ' g)lglonorlﬂ 16 4 4 8 29 p 20
MIKpPOOpPraHi3MiB
Tema 4. Exonoris
MIKpOOpraHi3MiB, OCHOBH 16 4 4 8 18 18
1X KYJIbTUBYBaHHs
Pazom 3a 3micTOBHHUI 62 16 16 30 | 76 2 74
MOJTyJIb 1
3micToBHUIT MoayJb 2. Mikpo6ioJioriuHi mpouecy B NPUPOAHMX TA IUNTYYHUX BoAoMAaX
Tema 5. JluHamika
Mle06HI/IX. YIpyIlyBaHb 8 5 9 4 12 5 12
BOJIU 1 JOHHHUX
BIAKJIaZ€Hb
TeMa 6. Mle96n PI/IGI/I Ta 16 4 4 3 14 14
IHIIUX T1APOOIOHTIB.
Tema 7. OcobauBocti
MIKpOOHOI MiHepai3altii 8 2 2 4 16 16

y BOAONMaX.




Tema 8. Ponb OGaxrepiit y
dbopMyBaHHI KHCHEBOTO 8 2 2 6 16 16
PEKUMY BOAOMM.
Tema 9. OcHoBHu
MIKpOOi0JIOTTYHOTO 16 4 4 8 18 2 18
KOHTPOJIKO BOJIOIM.
Pazom 3a 3MicTroBHMIA 58 14 14 30 | 76 76
MOJYJIb 2
Ycboro roguH 120 | 30 30 60 | 152 | 2 150
4. Temu ceMiHApPCBKUX 3aHATH
He nepenbaueHo HaBYAIBHOIO IPOTPaMOI0
5. Temu npakTHYHHUX 3aHATH
He mnependayeHo HaBYaIbHOO MTPOTPAMOIO
6. Temu 1a00paTOPHUX 3aHATH
Ne Kinpkictb
Hasga temu
3/m TOAMH
1 2 3
1 Mixkpobiosoriuna na§0paT0piﬂ, il cTpykTypa, 3aBIaHHS, OCOOJIMBOCTI 2
po0OOTH, IpaBUIa TEXHIKH O€3NEKH
2 Mertou cTepuitizaliii 1a00paTOPHOTO MOCYY Ta TOKUBHUX CEPEIOBHUII] 2
3 ITpaBuna BigOopy mpod BoaM Il MIKpOOIOJOTIYHHUX JOCIIKCHb 2
4 TexHika MiKpOOIOJIOTIYHUX JOCTIKEHb, THUIIM CBITJIOBUX MIKPOCKOIMIB,
iMepciiiHa cuctema. Pa30BO-KOHTPACTHA Ta JIIOMIHECIIEHTHA MIKPOCKOITist 2
5 Mertonrka BUTOTOBJIEHHS (PIKCOBaHMX TpenapaTiB  MIKPOCKOIIYHUX 2
oprani3miB. [IpocTi Ta ckiiaiHI METOAN
6 JocnipkeHHs: MiKpo(iopy BoJIU 2
7 MeToauKN TPUTOTYBAaHHS JKUBWJIBHUX CEPEIOBUIN Ui KyJIbTHBYBAaHHS 2
BOJIHUX MIKPOOPIaHi3MiB
8 MeTouKH 1 TpUJIAAM JUIsl BABYEHHS MIKPOOHMX II€HO31B BOJJOMMHMIILL 2
9 BusHaueHHs BerurMHU 610Macy MiKpOOpraHi3MiB BOJOMMHMIIA 2
10 | Bu3HaueHHs MIBUAKOCTI PO3MHOXKEHHSI MiKPOOPTaHi3MiB 2
11 BI/ISHaqu'HSI BEJIMYMHU NPOAYKIII OakTepiONIaHKTOHY 1 OakTepiajbHOT
JECTPYKIi 2
12 M'eTO)II/IKa BUBUEHHS  (I310JIOTIYHUX TPyHo MIKPOOpPraHi3MiB, sKi
3/1IHCHIOIOTh KPYTOBOPOT PEUOBHH Y BOOMMax 2
13 Meronu BU3HAYCHHS 010XIMIYHOI aKTHUBHOCTI MIKPOOpPTraHi3MiB BOJH,
IPYHTY Ta JOHHHX BIJIKJIQJICHb 2
14 OgiHKa cagiTapHoro CTaHy BOJOMMMIIl 32 YHCEIBHICTIO 1HAWKATOPHHUX 2
MIKpPOOpraHi3MiB
15 | [IporHo3yBaHHs Ta 3amo0iraHHs Iepea3aMOpPHOro CTaHy Y BojoiiMax 2
Pa3zom 30

7. 3pa31<n KOHTPOJIbHUX IIUTAaHb, TecTiB AJd BHU3HAYCHHA piBHﬂ 3aCBOCHHSA 3HaHb
CTYACHTaAMHU.

a) KOHTpoubHI nuTagHs (1 1 2 Moayii)

1. [ITo BuBYae 3aranpHa 1 BOAHA MIKpOO10JIOTisI?
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2. JlaiiTe BU3HaYCHHS TEPMiHY “MIKpOOpraHizm’.

3. 3a3znaute ocHoBHi 3acnyru Jlyi [Tactepa i Pobepra Koxa.

4. Bka3aTu OCHOBOIIOJIOXKHHKIB YKPaiHCHKOI KON MiKPOO10JIOTiB.

5. Ha3Bitb MOpdoIoTivHI rpynu MiKpOOPTaHi3MiB.

6. Y yoMy noJsraroTh BiIMiHHI OCOOIMBOCTI MiKpOOPTaHi3MiB?

7. SIxi MIKpOOPTaHi3MHU HaJIEKaTh 10 TPOKAPIOTiB?

8. SIki MIKpOOpraHi3MH HaJIEXKATh 10 €yKapioTiB?

9. Ha3BiTh OCHOBHI KJIITUHHI CKJIa/I0B1 OaKTEPiid.

10. ®ynkii 1 6y0Ba KIIITUHHOI 000JIOHKH OaKTepil.

11. OcobnuBocTi 3a0apBieHHs IpenapaTiB MiKpoopraHizMmiB 3a I'pamMom.

12. V yomy nossrae pi3HUIN MDK “TIa3MorizoM” 1 “ria3MonTizom’?

13. Opranu pyxy Ta 0ocoOIUBICTh TIEpeCyBaHHS OaKTepii.

14. SIky ¢hyHKIIiI0 Yy MIKpOOpraHi3MiB BUKOHYIOTH TiT1?

15. 3a skux ymMoB 6akTepii yTBOPIOIOTH Criopu?

16. 3a3naure etanu GopMyBaHHS CIIOP Y MIKPOOPTAHI3MIB .

17. Sk i quis 9oro GakTepii yTBOPIOIOTH (hEPMEHTH.

18. 3a3naute ocHOBHI (pyHKIIi{ OakTepialIbHUX (EPMEHTIB.

19. MexanizMu aepoOHOTO 1 aHaepOOHOTO TUXaHHS MIKpPOOPTaHi3MiB.

20. SIk pO3MHOXKYIOTbCSI MiKPOOPTaHi3Mu?

21. XimiuHUN CKJIaa OaKkTepialbHUX KIIITHH.

22. SIk moTparuIsitoTh MIKPOOPraHi3MH 13 OJHOTO BOJIOMMY B 1HIIII?

23. Konu B 6akTepianbHiil KIIITHHI YTBOPIOETHCS TUTIIKOJIIHOBA KUCIOTA?

24. Cytb cuctematuku 6akrepii 3a bepmxi.

25. JlaiiTe BU3HAUEHHS TEPMiHY “‘yIabTpamikpoon”.

26. 3a3HauTe rpudu, K1 HaJeKaTh A0 MIKPOCKOIIIUHUX, OCOOIHUBICTD 1X )KUBICHHS

27. OxapakTepu3yiTe MPECTaBHHUKIB KIIACy I[BUIEBUX TPHOIB.

28. UuM BiApI3HAIOTHCS aKTHHOMILIETH Bif] OakTepiit?

29. 3a3HauTe 0COOIMBOCTI OYIOBU IPIKIPKOBOI KITITHHH.

30. Criocobu po3MHOKEHHS €yKapioTiB.

31. 3 yuM MoB's13aHO YTBOPEHHS CIIOp Y IBIEBUX rpUOiB?

32. Omimure 6ynoBy dara.

33. Ilo o3Havae TepmiH «repeTshKKa» OakTepiii? Haspa mporecy i sk BiH BiiOyBaeTbCs?

34. [laiiTe BU3HAUEHHS TEPMIHY “dac reHeparii’.

35. 3a3HauTe cTajii pO3MHOKEHHS OaKTepii.

36. YuM BiApi3HAETHCS KaTaboi3M Bij aHa0oi3My?

37. 3a3HauTe TUTHU Ta CIIOCOOH KUBJICHHS! MiKPOOPTaHi3MiB.

38. Sk xxuBaATHCA OaKTEpii, BIpycH, rpubH Ta BOAOPOCTi?

39. SIki MiKpOOpTaHi3MHU CIPUINHSIOTH «I[BITIHHSD BOJIN?

40. Ha3BiTh MeTOOM TEPMIYHOI CTepuii3allii, 10 CHOPUYUHSAIOTH 3arubens JuIle
BEreTaTuBHUX (OpM OaKTepii.

41. 3a sgxuX yMOB Bi1I0yBa€eThCs 3arubdesb crop 6akTepiin?

42. SIk 311iCHIOETbCSA €HEePreTHYHUNH 0OMIH y MIKpOOPIaHi3MiB?

43. 3a3HauTe 0COOIMBOCTI O10JOTTUHOTO OKMCHEHHS.

44. 1o o3navae TepMiH «pochomipyBanHs»? BiaMIHHOCTI MK XEMOCHHTETHYHOIO 1
cybctpatHorO hopmamMu?

45.Y yomy cyth potoTpodHOTro dhochomipyBaHHs?

46. JlaiiTe TUIIOJIOTiI0 MIKPOOPIaHi3MiB 3a CIOCOOAMH KUBJICHHS.

47. JlaliTe TUMOJIOTII0 MIKpOOPraHi3MiB 3a ClIoco0aMu OTPUMAaHHS €HEeprii.

48. Sk BinOyBa€eThCs MPOLIEC IEPETBOPEHHS BYTTIEBOIIB y OaKkTepii?

49. Illo 03HaYaIOTh TEPMIHH «KOJI-TUTP» 1 «KOJI1-1HIEKC»?

50. Sk BU3HAYAIOTH KOJI-1HAEKC?

51. Sk moainsAt0Th MIKPOOPTAHI3MH 32 CIIOCOOAMU MXaHHS?

52. Yum BiapizHaeThes nuki Kpebcea Big LUKy TpUKapOOHOBUX KUCIOT?

5



53. CyTb Ta MeXaHi3M aHaepOOHOTO TUXaHHS OaKTEpii.

54. YV 4oMy moisArae ocCOONHMBICTH TMPOIECIB «aAecyabdiTamii 1 AeHITpU(IKYBaHHI» Y
MiKpOOpraHi3miB?

55. SIki MikpoopraHi3MHu HaJICKaTh 10 (aKyIbTaTUBHUX aHAEPOOiB?

56. Illo o3Havae TepMiH «MiKpoaepohiam»?

57. JlaiiTe BU3HaYEHHS TEPMIHY «OOJITaTHICTHY.

58. [aiiTe BU3HAUCHHS TEPMiHY «OPOIIHHSIY.

59. SIki MikpoopraHizMH 3a0€3MeUyIOTh «CITUPTOBE» OpOAIHHSA?

60. [Ilo o3nayae TepMiH «edekT [lacTepa»?

61. [le BinmOuparoTh MpoOHM y HAryJlbHUX 1 3UMYBAJbHUX CTaBKax, MIMOMHA SKUX OLIA
BOJIOBUITYCKY CTAHOBUTH 2-3 M?

62. SlkuMm po3urHOM (DIKCYIOTH MPOOM BOIM 1 JOHHUX BiJIKJIAICHB, IO BimiOpaHi ass
BU3HAYCHHS 3arajbHOI KIJIbKOCTI MIKpOOpraHi3mMiB?

63. Ha3BiTh npuiiaay, siKi BAKOPUCTOBYIOTH JUISI BIIOOPY MPOO BOIM IS aHAI3Y.

64. SIk Ha3MBaeThCS YMCTa KyJIbTypa MIKPOOPIaHi3MiB OJHOTO BUAY 3 BIIOMMMHU Ta
KOHCTaHTHUMHU MOP(OJIOTTYHUMHE Ta (i310JIOTIHHUMHI OCOOINBOCTAMU?

65. B yoMy nossirae BIAMiHHICTh MHOKMHHOTO TOJLTY BiJl O1HAPHOTO MPU PO3MHOKEHHI1
MiKpOOpraHi3miB?

66. JlaiiTe Ha3BY JUKT'YTHKIB 3aJI€KHO BiJl IX KUTBKOCTI Ta pO3TalllyBaHHS Ha Tii OakTepii.

67. SIx Ha3UBaIOTH OaKTEpialIbHI €K30TOTicaxapu Iy, siki OepyTh yuacTb y aaresii?

68. J1o siko1 rpymu, 3ajeXHO BiJl 0COOTUBOCTEH KUBJICHHS, BIAHOCATH yC1 XBOPOOOTBOPHI
MikpoOu?

69. SIki 3 aBTOTPO()HUX OPraHi3MiB TPAIUIAIOTHCS JIMIIE B OYHUCHUX CHOpYAax Ta y
BOJIOMMAX, 3a0pyITHEHUX OpPraHIYHUMH BiIxogamu?

70. Sk Ha3UBaIOTh TPYIy reTEPOTPOGHUX MATOTEHHUX MIKPOOiB?

71. SIki 3 MikpoOiB HasexaTh J10 Mapa3uTiB?

72. 5Iki 3 MIKpOOpTaHi3MiB MalOTh HEKJIITHHHY (hOpMy Ooprasizanii?

73. OxapaxkTepu3yiTe 0COOJIMBOCTI PO3ZMHOMXKEHHS BIPYCIB.

74. OxapakTepusyiTe pi3HOBUIH KOKIB.

75. B siKuX Mexax BapilolTh pO3MIpH TiJIa BIpiOHIB?

76. SIk Ha3UBAIOTh Yac, 110 HEOOX1THUM /I OALUTY MIKpOOHOT KIITHUHU?

77. 3niiicauTe Knacudikaiito rpubdiB 3a OyI0BOIO Tija 1 0COOIMBICTIO PO3ZMHOKEHHS.

78. SIkuii TUN )KUBJIEHHS Ta CIOCIO PO3MHOKEHHS BIIACTUBHMIA MIKPOCKOIIYHUM rpubdam?

79. Ha sKi1 k1acu NOAUISAIOTh HUXKY1 Tpuou?

80. IlpencraBHMKIB SKHMX KjaciB TpuOiB BHSBIAIOTH y 3a0pyJHEHHX BOJOWMAax, B
OUYHCHUX CIIOpy/ax Ta Ha 610(pibTpax?

81. 3a3HauTe poJIb 3€JIEHUX BOJOPOCTEH y OUMIIIEHH] BOIH.

82. Slki BomopocTi HaMOLIBII MPUCTOCOBAHI 1O JKUTTSA y BOJOWMAax, 3a0pyIHEHUX
OpraHiYHUMHU peYOBUHAMHU?

83. Ha sixi rpynu MOAUISIIOTh TTOKUBHI CEPEIOBHINA 32 MOXOKEHHIM?

84. SIki MO>XMBHI cepeloBUILA BUKOPUCTOBYIOTH IS 11eHTH]IKAI1 MIKpOOpraHi3MiB?

85. Sk Ha3uMBalOTHCS JOSIEPHI MPOCTIlll, OJHOKIITUHHI (OPMHU KUTTS, L0 HE MArOTh
sepHOi MeMOpaHU 1 BUCOKOOPTaHi30BaHUX OpraHesn?

86. [losicauTh Oio0riuHe 3HaYeHHS PUMOPIH.

87. Slx HazuBarThCs OakTepii, SKI MalOTh BHUIJIAJ JOBIMX TOHKMX HUTOK 3 BEJIHMKOIO
KUIBKICTIO 3aBUTKIB?

88. SIki Bipycu HaiyacTile BUABISIOTHCS Y BOJ1 MPUPOAHUX BOAOHM?

89. BHacmiok sSIKOro mporiecy Bii0yBaeThCs pO3MHOKEHHS (hariB?

90. 3a KO0 O3HAKOIO BH3HAUYAIOTh HAIEKHICTh MIKPOCKOMIYHHX T'pUOIB JI0 TEBHOTO
BUIY?

91. Yomy cuHbO-3€5IeH]1 BOAOPOCTI 1epedyBatoTh y BOJII y 3BaKEHOMY CTaHi?

92. Ha sixi rpynu MOIIISIOTH MMOXKUBHI CEPEIOBUINA 32 KOHCUCTEHITIEI0?



93. 3a3zHaure BHUMOTH /IO TOXHBHMX CEpPEIOBHUIN, MPU3HAYCHUX M TOCIBY
MIKPOOpPTaHi3MiB?

94. MeTa BUKOpUCTaHHS B MiKpOO10JI0Tii PiAKUX MOKUBHUX CEPEIOBUIIL?

95. SIki pe4OBUHM Ma€ MICTUTH M'sICO-TICTITOHHUMN arap?

96. OxapakrepusyiiTe BHIM MIKPOOPTraHi3MIB 3aJIe)KHO Big IX MPUCYTHOCTI Yy
JIOCJTIJDKEHOMY O1011€HO031.

97. SIkmii TepMiH € HOPMATUBHUM JUISI €KCIIO3MINi CKeJelb MpU MIKpoOioIoTiyHOMY
IOCIIIKEHH] Boau?

98. SIk GiKCyrOTh 1 iIKMM 6apBHUKOM (apOyIOTh CKENbIT 0OPOCTaHHS?

99. SIki YNHHMKH BIUIMBAIOTh HA YHMCENBHICTh Ta BUIOBE PI3HOMAHITTSI MIKpOOpPTaHi3MiB
y MyJIi BOJOWM?

100. SIxi 03HaKM HaNEXaTh 1O BU3HAYAIBHUX 33 JOCIIDKEHHS MPOAYKIIHHIX MPOIIECIB Y
BoJoMMax?

101. Sky KinbKicTh OakTepiaJbHUX KJIITHH BUMIPIOIOTH 33 BU3HAYEHHS iX CEPEIHBOTO
po3mipy?

102. OnumiTe mpuiIaz sl BAMIPIOBAaHHS BEJTMYMHU MIKpPOOPTaHi3MiB.

103. 3a K010 03HAKOIO BU3HAYAIOTH IIBUIKICTh POZMHOKEHHS MIKPOOPTaHi3MiB Y BOJHIN
MiKpoOioiorii?

104. Sxuit meton 3BHUYAMHO BUKOPHCTOBYIOTH 3aJUls BH3HAUYEHHSA 4Yacy TeHeparil
MiKpOOpraHi3miB?

105. Slki omepariii mpoBOIATH AJsi BU3HAUEHHS Yacy reHepailii rereporpoduux Oakrepiit
Ha [MOYATKY 1 HAPUKIHII T0cTimy?

106. Sk Tpeba mMOCTaBUTH TOCTIAH, OO BU3HAYUTH OCOOIMBOCTI PO3ZMHOXEHHS MIKPOOiB
Ha pi3HuX OioTomax?

107. Ha3BiTh BueHOro, SIKUH pPO3POOMB METOJ BHU3HAUEHHS MOTOAMHHOI MPOIYKIIT
OaxTepii.

108. I1lo noknaseHo B OCHOBY METOJMKU BU3HAUEHHs 4acy reHepauii 6aktepioGeHTOCY,
10 po3po0biena ["'ambapsiHom?

109. Bin s[KMX YMHHUKIB 3aJ€KUTh YHCEIbHICTh MIKPOOPIaHi3MIB y BOJI MPICHUX
BOIOMMUII?

110. 3a3Haure popMH CUMOIOTHUHOTO ICHYBAaHHS MIKPOOPTaHi3MiB.

0) HakeT MiICYMKOBUX TECTOBUX 3aBIAHb

HALIIOHAJIbBHUI YHIBEPCUTET BIOPECYPCIB I [TIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OC «baxkanaspy, Kadempa Gionorii | EK3AMEHALIIMHUIA 3aTBEPIKYIO
cneuianbHicTh 207 — TBapuUH BUIET 3aB. kadeapu
«BomHi Giopecypcu 2023-2024 Ne 1 Caxanpkni
Ta aKBAKYJIBTYpa» HaBYAJIbHUN PiK 3 TUCLUIUTIHU M.L
Boauna mikpo6ioJioris (nizmic)
« _))
2023 p.

Exzamenauinni 3anumanns

1. SIk 3miliCHIOETbCS €HepreTHYHUN OOMIH Y MIKpOOpTraHi3MiB?

2. YMHHUKH, 10 BIUIMBAIOTh Ha PI3HOMAHITTS 1 YMCENbHICTh MIKPOOPTaHi3MiB y BOJII MPICHUX
BOJOHM

Tecmogi 3a60anns pizHUX munis

Nel. CnpsimoBanuii pyx OakTepiii, cnpuYMHeHHIl 3MiHOW KOHIEHTpauUili MeBHHUX XiMIiYHHX CHOJYK Y
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cepeuonmui HA3UBA€THCH:

snucamu 6i0noside

No2. CTpenToKoKH — 11e:
1 — rpubu 1 — Bipycu
2 — GakTepii 1 — akTHHOMILIETH

Ne3. Apre3iancbka Boaa, siki 3HaXoadThes i 50 MeTpoOBUM LIAPOM IPYHTY, 3BUYAiiHO
MiCTHTh MiKpoOprasizmis:

1 — nyxe Majo 1 — 6araro
2 — Mano 1 — nyxe Garato
Ne4.  3a saxow mnepiognyHicTIO Bif0upanTs npodM BoaM A8 MIKPOOiOJOTiYHHUX [JOCHiIKEeHb Yy
BHPOIIYBAJILHHX i HATYJILHHX CTaBKax?
1 1-2 pasu Ha 3 micsii 3 1-2 pa3u Ha MicsIb
2 1-2 pa3u Ha 2 micsui 4 1-2 pa3u Ha THXKJCHb

Ne5. Ha3BiTh npuiiaam, siki BHKOPHCTOBYIOTH JUIS Bii0Opy Npo0 J1OHHUX Biak/JaJeHb
1 bapomerp Poaunoi 3 Ipunan bapanosa i bype
2 Crpatumertp IlepdinbeBa 4 [punax CronOyHoBa i Psidosa

Ne 6. Ha3BiTh 0CHOBHI BJIACTHBOCTiI MiKpPOOPraHi3miB:
1 Bucoka miacTHIHICTh 3 Bucoka iHTeHCUBHICTh OOMiHY PEYOBHH

2 Manwii po3mip Tina 4 YoBiTbHEHHI METa00Ti3M

Ne7. SIk Ha3MBaKOTh TOHKI HUTKH OaKTepiii, 110 0epyTh MOYATOK BiJl HUMTONJIA3MATUYHOI MeMOPaHH, TOBKHHA

SIKUX OiJib1Ia 32 TiIO Hi€l 6akTepii?
| snucamu 8ionosiosb

Ne 8. IloeanaiiTe TUIIM OpraHeJ 3 iX XapaKTePUCTUKAMMU

1. 'a30Bi Oymp0amIKN A — Anapar ¢otocuHTe3y Y POTOCHHTE3YIOUHX MiKpOOPTaHi3MiB

2. Xopo0iyM-Be3UKYIH B — XapakTepHi Ui BOJHUX IIPOKAPioT-TliaHOOaKTepil

3. Kapbokcucomu C — MicTatp pepMeHT KapOOKcigic-MyTasy, o HeoOXigamid 11t ¢pikcamii CO2 y
mporieci OTOCHHTE3Y

Ne 9. Ski i3 3a3Ha4YeHUX MeTOAIB cTepu.ai3auii 3a0e3me4y0Th rule/ib cnop dakTepin?
1 [IposkaproBaHHS BOTHEM 3 Kun’sitinHs y Bogi
2 [NacTepu3aris 4 YupTpadiosieToBe OMPOMiHCHHS

Ne 10. 3 sikoro ropu3oHTy BiAOHpPAOTh NPOOH A8 MACOBHX aHAJI3IB y MATOYHHX, HEPECTOBHX, BUPOILY-

BAJbHUX i HAT'YJBLHHUX CTaBKaX IVIM0UHOI0 10 1 M?
1 Hwuxuaboro 3 Bepxuboro
2 CepeHbOro 4 HrxHbOr0, CEPETHHOr0 Ta BEPXHHOTO

B) €K3aMEHAIliHI OUTAaHHs JUIs PENITH OiieTiB

1. [laiiTe BU3HAUEHHS TEPMIHY «4ac TeHepalii» Ta HaBeAiTh (GOopMyITy BU3HAUEHHS HOTo
napaMmeTpis.

2. OnuuIiTh METOUKY BU3SHAYEHHS OAaKTepiabHOI AECTPYKIII.

3. YMoBH Ta etanu GopMyBaHHS CIIOpP Yy MIKPOOPTaHi3MiB.

4. SIx BU3Ha4YarOTh OGioMacy MiKpOOpraHi3MiB BOJOHMHMIIIA.

5. OcobnuBoCTI 3a0apBIICHHS MIKpPOOPTaHi3MiB 3a MeTo10M [ pama.

6. Haenith kmacugikaiito MOXHBHUX CEPEIOBHIL, SKi BHKOPHCTOBYIOTH Yy BOJIHIM
MIKpOOi0JIOTii.

7. CriocoOu po3MHOXKEHHSI MIKPOOPIaHi3MiB.

8. [Ipunanu, siKi BUKOPUCTOBYIOTH ISl BU3HAUYCHHS MIKPOOHHX II€HO31B BOJIONM.
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9. Oxapakrepu3yiTe HUTIACTI POPMHU MIKPOOPIaHi3MiB.

10. OnumriTe METOAW BHU3HAYCHHS IIBUIKOCTI PO3MHOXXEHHS MIKPOOPTaHI3MIB
BOJOMMMUIII.

11. OxapakTepu3yiTe CyTh aHa€pOOHOTO TUXAHHS MIKPOOPTaHi3MiB.

12. Onuiite METOU BU3HAYCHHS Yacy TeHepallii 0aKTepiOTUIaHKTOHY.

13. Cniocobu nepenayi cnaakoBoi iHdopmarllii y MiKpoopraHi3MiB.

14. OnwimiTh METOMWKY BHU3HAYCHHS Yacy TeHepallii 0akTepioOeHTOCy, po3poOicHY
["ambapsiHOM.

15. Ponb MikpoopraHi3miB y Kpyroo0iry peuoBUH y IPHPOII.

16. OnuiiTe METOUKY BU3HAYCHHS BEIMYMHM MTPOTYKIiT OAKTEPIOTIAHKTOHY.

17. 3a3Haure BIAMIHHOCTI 32 OCOOJMBOCTSAMH JUXAHHS, JKUBJIEHHS Ta PO3MHOXKEHHS
MiKpOOiB pi3HUX BHJIB Ta CHCTEMaTHYHHUX TPYII.

18. 3a3naute BIAMIHHI 0cCOOMMBOCTI Oaktepid 3a ¢opMoOI0 Tila Ta CHOCOOOM
nepecyBaHHs.

19. HaBeniTh THITOIOTII0 MIKPOOPTaHI3MiB 3a CITIOCOOAMU OTPUMAaHHS €HEPTii.

20. Onumrite Metoauku hapOyBaHHS penapaTiB MIKPOOPTaHi3MiB.

21. Ilpunaau, SiKi 3aCTOCOBYIOTH JUIS JOCTIIKEHHS MIKPOOHHUX 1I€HO31B BOJOWM.

22. 3a3HauTe OCHOBHI CKJIaJI0B1 OaKTepialbHUX KIIITHH 1 BIpyCiB.

23. OnuiiTe METOMKY BUTOTOBIICHHS IIPENapaTiB MiKpOCKOIIIYHUX OpPraHi3MiB.

24. HaBeniTh TUIIOJIOTIIO MIKpPOOPTaHi3MiB 3a CIIOCOOAMHU YKUBIICHHS.

25. Icropist Ta eTanu po3BUTKY BOJHOI MiKpOO10JIOTii.

26. Onumite mnpsMi 1 HenmpsMi METOAM BH3HAUCHHS BEJIMYMHU  TPOAYKIT
0aKTEepiOMIAHKTOHY.

27. Ilpenmer, 3aBiaHHs, TOCATHEHHS Ta MEPCIEKTUBHI HAMPSMH MOJATBIIOTO PO3BHTKY
BOJ/IHOT MiKpOO10JIOTii, IK HAYKH.

28. SIxi opranu pyxy BIacTHUBI MiKpoopraHizMam?

29. OnuuiiTe METOAMKY JOCIIIKEHHS MIKPOOHUX II€HO31B BOJOIM.

30. Yum BiApi3HAETbCS XeMOCUHTETHYHE (HOCoipyBaHHs BiJl CyOCTpaTHOTO?

31. HaBeniTh cucTeMaTUKy Ta HOMEHKJIATYPY MIKpOOPraHi3MiB.

32. OcoOmuBOCTI XKHUBJIEHHS OaKTEpili, BIpyCiB Ta MiIKPOCKOITIYHUX BOJOPOCTEM.

33. Oco0nMBOCTI PO3MHOKEHHS OaKTepil, MIKPOCKOIIIYHUX IPUOIB 1 BIpyCiB.

34. Bipycwu, ix OymoBa i XiMIYHUH CKIIa.

35. byzoBa i )uTTeBUil UK OakTepiodara.

36. ByoBa Ta onTuMankHi YMOBH iCHYBaHHS OaKkTepiif i pUKETCii.

37. BynoBa i cucteMaTuka MiKpOCKOMIYHUX TpHOIB.

38. OnuiIiTe METOAUKY B110OpY nMpoO BOAM B BOAOKWMAX.

39. CyTHICTh aHTaroHi3My MiX MIKpOOpraHi3MaMH 1 ik HOro BUSBISIOTH?

40. Yum Biapi3HAOTHCA a0 iIbH1 0akTepii BiJ ankamiiabHux?

41. OxapakTepusyiiTe MiKpOOpraHi3MH, 1110 HaJeXaTb 710 KCepodimiB.

42. CyTb MOHATTS “amanTariis’ y BOJHIA MiKpo0O10I0Tii?

43. SIx Ha3uBaIOTh MIKPOOPIaHi3MH, IO 3[aTHI )KUTH B YMOBaX BUCOKOT'O OCMOTHYHOTO
TUCcKY? OCOOIMBOCTI 1X XKUBJICHHS Ta PO3MHOXKEHHS.

44, SIxi MiKpoOpraHi3MH HalleXaTh 10 TEPMOTOJNEPAHTHHUX. IX BiAMIHHICT Bijl iHIIMX 32
MIPUCTOCOBAHICTIO IO YMOB ICHYBaHHS.

45. SIxi 3 MiKpoopraHi3MiB € HalOUIbII CTiiiKi 10 Y P-nipoMeHiB?

46. Sy niro Ha MIKPOCKOMIYHI OpPraHi3MU CIIPUUUHSAIOTH PEHTTE€HIBChKI MPOMEH1?

47. BnacTMBOCTI MIKpOOPTraHi3MiB, 110 € HOCISIMH ()OTO CUHTE3YIOUOTO MIrMEHTY?

48. BimMiHHICTP TPOKapioTiB BiJl €yKapioTiB 3a YHCIOM XPOMOCOM Ta 3a IHIIAMH
O3HAaKaMH.

49. Illo o3navae TepmiH «ae3iHpekTaHT»? OxapakTepu3yhnTe 0COONMMBOCTI iX BIUIMBY Ha
MIiKpPOOPIaHi3MH.

50. MonouyHokucie OpoIiHHS, €TalH MPOIIECY, iX OCOOIMBICTh Ta XapaKTEPHI O3HAKH.



8. MeToan HABYAHHSA

1. 3a mKxepesom 3HaHb:

1.1. CrnoBecHi — TOSICHEHHs, JIEKIIii, JJabOpaToOpHi 3aHATTS, IHCTPYKTaxi, pobdora 3
HiAPYyIHUKOM;

1.2. Haouni — cnaiau, MamrOHKH, TaOmuIll, rpadiku, mpenapatd MiKpOOPTraHi3MiB IS
MIKpPOCKOMIYHUX JTOCIIIKEeHb, PE3yIbTaTH MOCIBY MIKPOOPIaHi3MiB Ha >KUBWIIbHI CEpEOBHUIIIA,
3pa3Kud MOJIOJI, TOpocioi pubu Ta 1HIIOI iXTioayHH 3 O3HAKAMH 3aXBOPIOBAHb, CIPHYMHEHHUX
MiKpOOpraHi3MaMu;

1.3. TlpakTu4Hi — BU3HAYEHHS MacH, JIIHIMHUX pPO3MIPIB TiJla Y4 OKPEMHUX OpPTaHiB
MIKpPOCKOMIYHUX 00’€KTiB, BUAOBOTO CKJIaay MIKpOQIJIOpH Yy 3pa3Kax BOAU 3 BOJOWM pPi3HOTO
NPU3HAYECHHS;

2. 3a JIOTiIKOI0 HaBYAJIBHOTO MPOLECY (JIOTIKOI IMi3HAHHSA) — OMopa Ha iHAYKTHBHHIA,
JelyKTUBHUN, aHAJITUYHUNA METOAM Ta METOJ CUHTE3Y:

2.1. AHanmiTHUHUI — 3aCBOEHHS 3aKOHOMIPHOCTEH ICHYBaHHS, CHIBICHYBaHHS, y T. Y.
JKUBJICHHSI T2 PO3MHOKEHHSI MIKPOOPTaHi3MiB Pi3HUX BHJIIB Ta CUCTEMAaTUYHHUX TPYI, CUMOi03y
YM QHTaroHi3My MK HUMH Ta IHIIUMH TPEICTAaBHUKAMH TBAPHUHHOTO CBITY, 3aKOHOMipHOCTEH
BIUIMBY Ha 30BHIILIHE CEPEIOBUIIE, TOLIO;

2.2. Merox cuHTE3y — BH3HAYEHHS CHIEUU(IYHUX OCOOJMBOCTEH MIKpOOpPraHi3MiB
3aJeXHO Bif X BUAY Ta HPHUPOAU, YMOB ICHYBaHHS, BiJl BIUIMBY YMHHHUKIB 30BHIIIHHOTO
CepeIOBUINA YA YMOB €KCIIEPHUMEHTY;

3. 3a xapakTepoMm Ta piBHEM CaMOCTIHHOi pO3YMOBOT [iAbHOCTI CTYICHTIB!

3.1. YacTKkoBO-TIOIIYKOBUN (€BPUCTUYHMIA) — 3a 3aBJaHHSAM BHKJIaJIada 3IIHCHIOETHCS
nouryk iHgopMalii B TpaAULIIHHNX JKepelaX HayKOBO-TEXHIYHOI JTITepaTypH, a TAKOXK B MEPEexki
InTeprer;

3.2. JocnigHUIBKUN — BU3HAUEHHS KIJIbKICHOTO Ta SIKICHOTO CKJIaJy MIKPOOpPTaHI3MiIB Y
BOJII MPICHUX 1 COJIOHUX BOJIONM, (PI3UKO-XIMIYHUX BJIACTUBOCTEH BOJH, BOJHOT MIKpOQIIOpH Ta
aymm;

3.3. PenpoayKTuBHUI — 3aCTOCYBAaHHSI OCBOEHOTO TEOPETUYHOTO MaTepiajly Ha MPaKTHULIL.
[Tix yac KOHCynbTalill MOACHIOIOTH HE3PO3YMiII NMUTAHHS 3 JEMOHCTpAIi€l0 TaONHIb, CXEM,
dbopMmyi, crnaiiiB, Bieo(iIbMIB.

4. AKTMBHOIrO HaBYaHHS — BUKOPHCTAHHS TEXHIYHUX 3aCO01B HaBUaHHS (MyJIbTUMEIHHI
JIeKIIi1), TPOBEJIEHHS JUCIYTIB 3 TPOOJIEMHUX NHUTaHb 3a OyIb-SKOK TEMOI B paMKax
JUCLHUIUTIHA 4M MalOyTHBOI CIELialbHOCTI, MepeBipKa KOHTPOJBHUX POOIT 3 CaMOOIL[IHKOO
3HaHb Ta poOOOTOI0 HaJ TMOMWJIKAaMHU. 3aCTOCOBYIOTh HaBYaJbHI Ta KOHTPOJIbHI TECTH 3
BUKOPUCTaHHSAM KOMIT'IOTEpa YW BIAMOBIJI Ha 3alUTaHHSA, 110 3alpOIOHOBaHI B METOJUYHUX
NOCIOHMKAX; CTYIEHTH IMpH NPOBEJACHHI 3aHATh KOPUCTYIOTbCS KOHCIEKTaMH JIEKIIH Ta
METOAMYHUMHU BKa31BKaMH, pO3pOOJIEHUMH BUKJIa1adeM JUCHUILTIHY;

5. besnocepenHboro abo OmnocepeaKOBaHOTO YIpaBiiHHS (KEpIBHMIITBA) HaBYAJIbHOIO
JISUTBHICTIO — MOSCHEHHS TeJarora i pi3HOMaHITHI BapiaHTH OpraHizailii caMocTiiiHOi poOoTu
CTYJICHTIB.

6. Opranizailii i CTUMYJIIOBAaHHS JiSJAbHOCTI CTYJIEHTIB — 3 BHUKOPUCTAHHSIM
JTUIAKTUYHOTO T1IX0/Ty, HAPUKJIIA] PIICHHS 3a7a9 PI3HOTO PIBHS CKIAAHOCTI.

7. InTepakTuBHI — TBOpYI Ta MpOOJIEMHI 3aBJaHHsS, HAyKOBO-IOCTiIHA poOOTa TypTKa,
MITOTOBKA T€3 HAa KOH(EPEHIIII0, y9acTh B pOOOTI KOH(DEPEHIIIH.

9. ®opmMHU KOHTPOJTIO

1. PeittuaroBHit KOHTpOITH 32 100-6anpHO0 mkanoro oriHtoBaHHsI CKTC.

2. [TpoBeeHHS MPOMIXXHOTO KOHTPOJIIO MTPOTATOM ceMecTpy (MPOMiXKHA aTecTallis).

3. OmiHIOEThCA pIBEHb 3HAHB MiJ 4Yac OOTOBOPEHHS TNUTaHb, 10 BUHeceHi Ha JIII3,
OMUTYBaHHS Mia yac npoBeaeHHs JII13, HanmMcaHHS TEMAaTUYHUX KOHTPOJBLHUX POOIT Ta 3aXHUCT
1ab0paTOPHUX POOIT; OIIHIOETHCSI CAMOCTIMHE HAMmMCaHHs pedepaTiB 3 OKPEMUX TUTAHb.
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4. Y mincyMKoBOi OIHII 3HaHb CTyIEHTa BPAaXOBYETHCS piBEHb HABYAJIBHOI po0OTH,
HaNMCaHHs KOHTPOJBHMX, YCHI BIAIOBI/, MPOMiXKHA aTeCTallis, piBeHh BUKOHAHHS CaMOCTIHHOI
po0OTH Ta Ti 3aXHUCT.

10. Po3noain 6aJiB, siki OTPUMYIOTH CTY/I€HTH

OuiHoBaHHS 3HaHb CTyAeHTa BiOOyBaeTbesa 3a 100-0ampHOIO IMIKANOHO 1
MEePEBOAUTHCA B HalllOHANBHI OIHKH 3riiHO 3 Tabn. 1 «[lojoxkeHHs mpo eK3aMeHH Ta
sanmiku 'y HYBIll Ykpaian» (Hakaz mpo yBeaeHnHs B fgito Big 03.03.2021 p. mpoTokon
Ne 7).

. O1iHKa HalOHAIBHA
Peiitunr crynenra,
3a pe3yJIbTaTH CKJIaJJaHHs
Oanu - —
€K3aMEHIB 3aJKiB

90-100 BingmiaHO

74-89 Jo6pe 3apaxoBaHO
60-73 3a10BUILHO

0-59 Hes3agoBuipHO He 3apaxoBano

Jl1is BU3HAUEHHS PEUTHHTY CTyJeHTa (Cilyxaua) i3 3aCBOEHHS AUCUUIUTIHU Rye (1o 100
OaniB) onepxanuii pedTmHr 3 arecramii (mo 30 OamiB) IOTAETbCA 1O PEUTHHTY CTYACHTA
(cmyxaua) 3 HaB4albHOT poO0TH Ryp (10 70 6aiiB) : Ryue = Rup + Rar.

11. HaByajabHO-MeTOAMYHE 3a0e3MeYeHH

1. Koucrexr jexiiii.
2. HaBuanbHi GiabMH.
3. MynberuMeniiiHi Tpe3eHTallii JeKITii.

12. PexomenoBaHi q:kepeia ingopmaii

1. MikpoGionoris 3 ocHoBamm iMyHomorii : migpyunuk / B.B. Jlanmneiiuenxo, .M.
®eneuko, O.I1. Kopuiituyk, I.I. Cononnnko ; 3a pen. B.B. Jlanuneituenka, .M. ®eneuka. — 3-¢
Bul. — K. : BCB «Menunmnay, 2020. — 376 c. + 8 ¢. Koibop. BKIL.

2. Meauuna wMikpoOiosoris. [lociOHMK 3 MIKpOOHMX 1H(EKLINH: maToreHes, IMYyHITET,
nmabopaTopHa JiarHOCTHKA Ta KOHTPOJb : mep. 19-ro anrm. Buna. :y 2 1. T. 1 / 3a pea. M.P.
Bapepa, B. Ipsinra, E. CBonna, H. Ilepepu ; nayk. pen. nep. : C. Knumuiok, B. MinyxiH, C.
IMoxun. — K. : BCB «Megunumnay, 2020. — Xiv, 434 c.

3. Meaununackas Mmukpoobuonorus, 6-¢ m3a. / M. I'masun, B. Tpattaep, C.C. MaxaH; nep. ¢
anri. E.B. Aunpuenko — Kues: «/lnanextuka», 2019. — 736 c.

4.  Axtunuyk A.®., KipeeBa L.FO. Boana mikpoOiosnorisi: HaB4aabHHMI mociOHUK. — Kues:
«Konnop», 2005. — 256 c.

5.  Pamuenko O.C. ®i3ionoro-6ioximMiyHi BJIACTHUBOCTI MIKPOOpPraHi3MiB Ta METOIU iX
BU3HAYEHHS: HaBYAJIbHUH nociOHuk. — Kues, 2011. — 212 c.

6.  Aynepckas T.B. Mup B karute Boabl. — Ogecca : «@enukey», 2018. — 114 c.

7. JIiota B.A., 3aroBopa I'.I. OcHoBu Mikpo6iosorii, Bipycosorii Ta iMmyHosorii. — KuiB :
«3n0poB’sa», 2001. — 280 c.

8. Jlrora B. A., Kononor O. B. Mikpo0ionoris 3 TEXHIKOIO MIKpOOiOJIOTIYHUX JOCTIIKCHb,
BIpYCOJIOTisl Ta IMYHOJIOTiS : miapydHuK. 2-re Bua. KuiB : Menununa, 2018. 576 c.

9.  Mikpobiosoris : mpakTUKyM i JabopaTopaux poOiT / B. B. Bnacenko ta in. Binaung :
Enemsseiic 1 K, 2010. 100 c.
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10. MikpoOGiomoris : migpyd. uid CTyneHTiB Buml. Hapy. 3aki. / H. 1. ®dimimonona, JI. ©.
CinmaeBa, O. M. luka Ta iH. ; 3a 3ar. pea. H. [. ®iniMmonoBoi. — 2-re Bunx. — Xapkis : HPaV :
3oo0Ti cTopinku, 2019. — 676 c. ; 8 ¢. KOJI. BKIL

11. Yy6 I. M. Mikpo®Giosoris 1 XimMisi BOJH : KOHCIIEKT JICKIIIi. XapKiB. HAIl. YH-T MIiChK. TOCII-
Ba iM. O. M. bekeroBa. — Xapkis : XHYMI im. O. M. bekerona, 2019. — 122 c.

12. Norman-McKay L., Leboffe M.J., Pierce B.E. Microbiology: Laboratory theory and
application. — Morton publishing, 2022. 1030 p.

13. Talaro K.P. Foundations in microbiology: basic principles. — McGraw-Hill, 2009. 580 p.
14. https://www.numerade.com/courses/biology/the-

cell/?2utm_campaign=performance _max_international&utm_term=performance_max_internation
al&utm_content=performance _max_international &utm_source=google&utm_medium=paidsea
rch&gclid=EAlalQobChMInffA6a3C_ wIVXAQqiAx14gQHrEAAYASAAEQKPPD BwWE

15. https://www.micropia.nl/en/discover/stories/experiments/

16. https://microbiologysociety.org/why-microbiology-matters/what-is-
microbiology/bacteria.html
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