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Mporpama HaB4YaNbHOI AUCLUNAIHU

1. Onuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/bTaT HaBYaHHA

HaByanbHa aucumnniHa € oAHieto i3 PyHAAMEHTANbHUX Aucumnnid bionorii, ska BMBYAE CBIT
MiKpOOPraHi3amiB. 3HaHHA | PO3yMiIHHA CTPYKTYpPU, PYyHKLiM Ta 0cOBANMBOCTEN iCHYBaHHA MiKpOOpraHiamiB
[03BONAE MaMbyTHIM daxiBuaM-bioTexHONOraM BUPILLIYBATU BaXKAMBI Npobaemn OTPUMAHHA LiHHUX
6GiOTEXHONOFYHMX MPOAYKTIB, KOHTPO/O AKOCTI bHioTexHonoriyHoi npoAaykKuii, npobnemu exkonorii,
CiIbCbKOrO rocnoAapctsa i3 pauioHaNibHUM BMKOPUCTAHHAM MPOAYKTIB MIKPOOHOro cuHTE3y Aans
NiaBULLEHHA POAIOYOCTI I'PYHTIB, BiAHOBAEHHSA O0BKINNA.

MeTta HaB4anbHOI AucuunaiHM — cdopmyBaTh Yy CTYAEHTIB 34aTHICTb A0 aHani3y Ta BUPIWEHHA
3343y B ranysi CTPYKTYPHOI OpraHisauii eyKapioTUYHUX Ta MPOKAPIOTUYHUX KITUH MIKPOOpraHiamie Ta

BipyciB, ix ¢isionorivHnx Ta bBioximiYHMX BNACTMBOCTEN, 3HAYEHHA MIKPOOpPraHiamis

Yy NPUPOAHUX

npouecax, rocnogapcTei i OXOPOHi 340p0OB’sA.

- 3[4aTHiCTb 3aCTOCOBYBATM 3HAHHA Y NPAKTUUYHUX CUTyaLifX;

- 3paTHICTb BUNTUCA | OBONIOAIBATU CYYaCHUMMW 3HAHHAMMU;

- 3paTHicTb npautoBatM 3 bio/IOriYHMMKW areHTamu, BUKOPUCTOBYBAaHMMW Yy BIOTEXHONOTIYHUX
npouecax (MikpoopraHiamu, rpubu, PoCAMHN, TBAPUHU; BiPYCHU; OKPEMI IXHi KOMMOHEHTHN);

- 3[0aTHiCTb 3AIACHIOBATM eKCNepuMMEHTasIbHi  A0CNIAXEHHA 3 BAOCKOHaNeHHA 6ionoriyHux
areHTiB, Y TOMY YMCAi BUKAMKATU 3MiHM Y CTPYKTYpPi CNaAKoBOro anapaTy Ta ¢YHKLiOHaNbHil
AKTUBHOCTI BioNOriYHMX areHTiB;

- 3[aTHIiCTb aHani3yBaTU Ta NPOEKTYBaTM BUPODOHULITBA BiOTEXHONOrIYHOT NPOAYKLLT XapyoBoro,
dapmaueBTMYHOro, napadapmaueBTUYHOIO Ta MNPUPOLOOXOPOHHOrO XapaKTepy Ha OCHOBI
NpPoLLeciB MiKpPObHOro CUHTe3Y;

- 3[4aTHiCTb BUKOPUCTOBYBATU 3HAHHA NPO WAAXN BIOCMHTE3Y NPAKTUYHO LiHHMX MeTaboniTie ana
BA,OCKOHa/IeHHA BioTEXHO/OTIN iX OfepsKaHHS.
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3riaHO 3 BMMOramm OCBITHbO-NPOECINHOI Nporpamu CTyAEHTM NiCAA 3aCBOEHHA HABYANbHOI
AVNCUMNNIHU MaOTb NPOAEMOHCTPYBATH Taki pe3ybTaTM HaBYaHHA:

2.

BMiTK po3paxoByBaTK CKNAA, NOXMBHUX CEPEaOBULL, BU3HA4YaTU 0COBAMBOCTI iX NPUrOTYBAHHA
Ta cTepunisauii, 34iiCHIOBATM KOHTPO/1b SKOCTi CUPOBUHM Ta rOTOBOT NPOAYKL,ii Ha OCHOBI 3HaHb
Npo $i3anKO-XiMi4Hi BNaCTMBOCTI OPraHiuYHMX Ta HEOPraHiYHUX PEYOBUH;

BMiTK 3acTOCOBYBATM 3HAHHA CKNAAAy Ta CTPYKTYPU KAITUH Pi3HWMX OionoriyHUX areHTiB pns
BM3HAYeHHA ONTUMAJIbHUX YMOB KY/NbTUBYBAHHA Ta NOTEHLiay BUKOPUCTAHHA SOCAIANKYBAHNX
KNiTUH y BioTexHonorii;

Bmitn BmainaTM 3 npupogHux cybcTpaTiB Ta  iAeHTUMOIKYBATM  MIKPOOPraHiamu pisHUX
CUCTEMATMYHUX TPyN. BuHauyatn mopdonoro-kynbTypanbHi Ta ¢piszionoro-6ioximiuHi BractmeocTi
Pi3HMX BiONOTiYHMX areHTiB;

BmiTn cknagaTtn 6a30Bi NOXKMBHI cepenoBMlLA ANA BUPOLLYBAHHA Pi3HMX Bi0NOriYHMX areHTis.
OuiHtoBaT 0c06MBOCTI pocTy Bi0/IOriYHMX areHTiB Ha cepeoBuULLLaX Pi3HOro CKaaay;

BMiTM npoBOAMTM eKcnepuMeHTasIbHi AOCHIAMKEHHA 3 METOK BWM3HA4YeHHs BnauMBYy ¢i3MKo-
XiMiYHUMX Ta BionoriyHMX GaKTOPiB 30BHILLHLOrO CepPeoBULLA HA MKUTTELIANBHICTb KNITUH MKUBUX
OpraHismis;

BmiTn 3pificHioBaTM 6a30Bi reHeTU4YHi Ta UMTONOTIYHI AO0CNiAXEHHS 3 BAOCKOHaNeHHA i
NiABUWEHHA b6iOCMHTETMYHOT 34aTHOCTI OiONOrYHMX areHTiB 3 ypaxyBaHHAM MNPUHLMNIB
biobesnekn, 6io3axncty Ta 6ioeTUKKU (iHAYKOBAHWIMN MyTareHes 3 BMKOPUCTAHHAM @i3UYHUX i
XIMIYHMX MyTareHHUX daKTopiB, BiAbIp Ta HAKONMYEHHA ayKCOTPODHUX MYTAHTIB, NepeHeceHHs
reHeTU4YHoi iHbpopmauii Towwo);

BuKopucToBytoun Mikpobionoriyni, ximiuHi, ¢isnyHi, pisnko-ximiuHi Ta bioximiuHi meToan, BMITH
34iMCHIOBATM XIMIYHWI KOHTPO/Ib (BM3HAYEHHSA KOHUEHTpaUii po3unHiB Ae3iHdikyBanbHUX
3ac06iB, TUTPYBA/NIbHUX areHTiB, KOHLLEHTPaLii KOMNOHEHTIB NOXWBHOMO CeEPesoBULLA TOLO),
TEXHOJNIOTYHMIA KOHTPONb (KOHUEHTPALIl AXKepen BYrieul Ta a3oTy Y Ky/AbTypanbHiA piauHi
yNpogoBXK MpPOLecy; KOHUEHTpauii LuinboBOro MpoAayKTy); MiKpob6ionoriyHMin KOHTPO/b
(BM3HAYeHHA MiKpobioNoriYHOT  YMCTOTM  MOMMBHUX  CEPedoBULW, Micns  cTepwunisauii,
MiKpob6ionoriyHoi uucToTM bGionoriyHoro areHTa TOWO), MiKpobionoriyHOi uMcTOTM Ta
CTepPUIbHOCTI 6IOTEXHONOMYHMX NPOAYKTIB Pi3HOrO NPU3HAYEHHS;

Bmitn 06rpyHTYBaTK BMOIp BionoridHOro areHTa, CKnagy MOMKMBHOMO cepefoBMLLa i cnocoby
KyNbTUBYBaHHA, HEOBXiAHNX AONOMIXKHUX POBIT Ta OCHOBHUX CTAAiM TEXHONOTIYHOrO NpoLecy;
BMiTM po3paxoByBaTU OCHOBHi KpUTEPIi OUIHKKM edeKTUBHOCTI bioTexHonoriYHoro npouecy
(napametpn pocty 6iosOriYHMX  areHTiB, LWBUAKICTb CUMHTE3Y LiSIbOBOrO  MPOAYKTY,
CMHTe3yBa/sibHa 34aTHICTb OIONOriYHUX areHTiB, eKOHOMIYHMN KoedillieHT, BUXiA LiNbOBOro
NPoAYKTY BiA cybcTpaTy, NPOAYKTUBHICTb, BapTiCTb MOXKWBHOIO cepesoBULLa TOLWO);

BMiT BMKOPMCTOBYBATM 3HAHHA MPO WANAXM BIOCMHTE3Y NPAKTUYHO LiHHMX meTabonitiB ans
BAOCKOHA/IeHHA BiOTEXHONOTIN iX 0f4epKaHHA.

MpepeKBi3nTU Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLle B CTPYKTYPHO-/IOTiUHIli cxemi HaBYaHHA 3a
BigNoOBigHOO OCBITHLOIO NPOrpPamolio)

3a cBOIM 3MiCTOM AMCUMNAIHA 3aMMAE YiNlbHe micle B Niarotosui ¢paxisLiB-6ioTexHonoriB i 6a3yeTbeA
HA 3HAHHAX i HaBMYKax CTYAEHTIB, OTPMMAHMX NPU 3aCBOEHHI KypciB «HeopraHiyHa ximia», «OpraHivyHa

Ximifa»,

«bioximia», «bionoria KNiITUHWMY.

HabyTi 3HaHHA Ta YMIHHA NicAA BUBYEHHA AaHOI AUCUMNNIHM CTYAEHTU MOXKYTb BUKOPUCTATU Hadani
NpM BMBYEHHI TakMX AucumnaiH «lfeHeTMKa», «3aranbHa bioTexHonoriay», «bioTexHo/OriA XapyoBUX
BUPOOHULTBY, «BioTexHonoriA rpnbiB» Ta iHWMX.

3. 3micT HaBYaNbHOI gUCUUNNIHU

Tema 1. MNpeamet i 3aBgaHHA Mikpobiosorii; ii micue B cyyacHin 6ionorii. IcTopuYHi eTann po3BUTKY
Mikpobionorii. MoNoXKeHHA MiKpOOpPraHiamis y npupoai.
Tema 2. CTpyKTypHa opraHi3auia eyKapioTUYHOT Ta NPOKAPIOTUYHUX KNITUH.



Tema 3. 3aranbHa xapaKkTepucTnka rpmnbis.

Tema 4.3aranbHa XapakTepucTMKa npoKapioT. OcobamsocTi 6yAo0BWM KAITUHHOI CTiHKM bGakTepin [-
NO3UTUBHMUX BaKTepil

Tema 5. OcobamsocTi 6yaoBu I —HeraTUBHOI KNITUHHOIT CTIHKK BaKTepin.

Tema 6. 30BHilWHi (HaA060N0HKOBI) CTPYKTYpU Yy HaKTepii.

Tema 7.0cobnumBocTi 6yaoBu ymtonaasmaTMyHoi membpaHu bakTepii

Tema 8-9. BHYTPIKNITUHHI CTPYKTYpK BaKTepianbHOI KNITUHU

Tema 10-11.Mpobnemn cMcTeEMATUKKM NPOKAPIOT, TUNM | meTa KnacudiKkauii.

Tema 12. XapaKTepuCTUKa OCHOBHUX rpyn H6akTepiin

Tema 13. XapuoBi noTpebu mikpoopraHiamis

Tema 14. MexaHi3MN HaAXOAKEHHSA NOXKUBHUX PEYOBUH Yy BaKTepianbHy KNiTUHY
Tema 15-16. PicT Ta po3MHOKeHHA BaKTepii.

Tema 17.4jia izanyHuUX, XimiyHUX i BionoriyHnx GpakTopiB Ha MiIKPOBHY KNITUHY
Tema 18. MopdonoriyHe gudepeHuitoBaHHA baKkTepil.

Tema 19. 3aranbHa xapakTepucTnka metaboniamy npokapiot

Tema 20. 3aranbHa cxema eHepreTMYHoro obmiHy.

Tema 21. bpopgiHHA K cnocib ogepXaHHA eHeprii.

Tema 22. CnmupTOoBE, MAacNAHOKUC/E Ta aLeTOHO-byTnnoBe BposiHHA.

Tema 23. TUNK }KUTTA, WO OCHOBaHI Ha ¢poTodoCchHOPUNIOBAHHI

Tema 24. KOHCTPYKTUBHUI 06MiH poToTpOdiB.

Tema 25. TUNK KUTTA, LLO OCHOBaHi Ha OKUcAtoBanbHOMY GocHOpPUNIOBaHHI

Tema 26. HenoBHe OKUCHEHHA Ta aHaepobHe AUXaHHA.

Tema 27. Ocob6amnBOCTI eHepreTMYHOro meTaboniamy NiTOTPOPHMUX MIKPOOPraHi3miB.
Tema 28-29. Po3noBctoarKeHHA MiKpoopraHiamis B 6iocdepi. O6ir a3oTy.

Tema 30. BBeaeHHA B Bipyconorito.

Tema 31. XimivyHa npupoaa Bipycis. bygosa HyKneiHOBMX KNCANOT.

Tema 32. binku BipyciB Ta iHWI XiMiYHi KOMNOHEHTM BipiOHiB.

Tema 33. Mopdonorisa Ta CTPyKTypa BipyciB..

Tema 34. Bipycu b6aktepiit. baktepiodaru.

Tema 35. Knacudikauia Ta TakcoHOMiIA BipyciB.

Tema 36. OcHoBHiI rpynn Bipycis, Wwo mictate AHK

Tema 37. OcHOBHI rpynun Bipycis, Wo mictatb PHK

Tema 38. MexaHiam B3aemogaii Bipyca Ta KAiTUHWU. MpoayKTnBHa iHbeKLiA.

Tema 39. NpoayKkTnBHa iHDEKLiA, WO BUKANMKaHa bakTepiodparamm

Tema 40. BiporeHia Ta nomipHi Bipycu

Tema 41. OHKOreHHi BipycH

Tema 42. Peakuifa KNiTMH Ha BipyCcHY iHbeKLito. B3aemogaia MixK Bipycamu

Tema 43. Bnans ¢paKTopiB 30BHILUHbOIO CepenoBMLLa Ha BipycK. MNowmnpeHHs BipyciB.

4. HasuanbHi maTtepianu Ta pecypcu
PekomeHpoBaHa nitepartypa
basosa:

1. Nupor T.M. 3aranbHa mikpobionoris: NigpyyHuk. — K.: HYXT, 2010. — 623 c.

2. MpaktuuHa mikpobiosoria: HaBYanbHUM Noci6HMK / C.l. KnnmHiok, 1.0. CutHuk, B.MN. Lnpo6okos;
3a 3ar. pea.: B.MN. Wnpobokosa, C.I. KnumHioka. — BiHHnua : Hosa KHura, 2018. — 576 c.

3. Tyasb C.M., Mepetatko T.b., Masnosa K0.0. 3aranbHa Bipyconoris HaB4YanbHUI NOCIBHUK. — [IbBiB:
BuaaBHMumit ueHTp JIHY im. IBaHa ®paHka, 2010. — 264 c.

4. Mikpobionoria : nigpy4Huk / M.I. Ceprinuyk, B.K. No3yp, T.M. ®ypsikosa Ta iH. — K.: BugasHuuyo-
nonirpagivyHnit ueHTp "Kuiscbknit yHisepcutet", 2008. — 541 c.



5. 3aranbHa mikpobionoria Ta Bipyconoria. JTabopaTopHUiA NPaKTUKYyMm [EneKTpoHHe BWAAHHA] :
HaB4. nocib. ana 3p06yBayviB cTyneHs GakanaBpa 3a OCBITHbOK Mporpamoto «bioTexHonorii
cneujanbHocTi 162 BioTexHonorii Ta 6ioiHxkeHepia / KMl im. Irops Cikopcbkoro ; yknag. : Jl. b.
OpsAbiHcbka, /1. M. A3uryH, N1. O. TitoBa. — ENeKTpoHHI TeKcToBi gaHHi (1 ¢ainn: 2.7 MB, pdf). — K. :
Kl im. Iropsa CikopcbKoro, 2022. - 121 C. - Hasga 3 eKpaHa.
https://ela.kpi.ua/handle/123456789/48861

6. Mikpobionorisa 3 TexHiIKO MiKpo6ioNOriYHNX AOCNigKEHD, BIpYCONOTiA Ta iMyHONOTIA : NiAPYYHMK
ONA CTYAEHTIB BULLMX MeAMYHUX HaB4YanbHUX 3aknaais I-1ll piBHiB akpeguTauii / B.A. /lioTa, O.B.
KoHOHOB. - Kunis : MeguumHa, 2017. - 574 c.

7. Bekipuuk K.M. Mikpobionoris 3 ocHoBamu Bipyconorii. — K.: JInbigb, 2001. — 312 c.

JonomixHa:

8. Mikpobionoris : Nigpy4yHUK ANA CTYAEHTIB BULLMX MeANYHUX HaBYaNbHUX 3aknagis I-lll piBHiB
akpeauTauii / B.A. liota, O.B. KoHoHOB. - KuiB : MeanuuHa, 2012. - 454 c. :in.

9. Mikpobionoria : Hae4. noci6. / I.b. Pygascbka, 5.0. Fony6, B.l. MaHgpuKka ; MOH YkpaiHu,
KWIBCbKMI Hall. TOProBe/sibHO-eKOHOMIYHWUI YH-T. - KKMiB : KKiB. Hau,. Topr.-eKoH. yH-T, 2013. - 296
c.

10. 3aranbHa mikpobionoria i Bipyconoria: Hasy. nocibHuK / /1.C. ficTpemcbKa, |.M. MannHoBcbKa. —
K.: HAY, 2017.-232 c.

11. Mikpobionorisi : NiApy4YHUK ONA CTYAEHTIB BULMX HaBYanbHUX 3aKnagis / H.l. dinimoHosa, /1.9.
Cinaesa, O.M. lnka, O.I. l'ergepix, H.1O. LLeBenboBa [Ta 5 iHWMKX] ; 3a 3aranbHoO peaakuieto H.1.
®inimoHoBOI ; MiHicTepcTBO OXOPOHM 340p0B'A YKpaiHM, HauioHanbHWI dapmaueBTUHHUMN
yHiBepcuTeT. - Xapkis : HPaY : 3on0Ti cTopiHkn, 2019. - 674 c.

HaB4anbHUIA KOHTEHT
5. MeToguKa onaHyBaHHA HaB4YaNbHOI AUCLUNANIHU (OCBITHDOTO KOMNOHEHTA)

HaBuyanbHa gucumnniHa nepeabayae nekuii, nabopatopHi poboTH, MOAY/NbHY KOHTPOJIbHY Po6OTY,
pO3paxyHKOBO-rpadiyHy poboTy i eK3ameH.

YacoBe HaBaHTa)KeHHA HA BK/IKOYMAE HACTYMHI NeKu,ii:

Ne .
s/n HasBa Temu neKLuii Ta nepenik OCHOBHUX NUTAHb, WO ByAyTb pO3rnAgaTUCL
1 Mpeamer i 3agaui mikpobionorii, il micue B cydacHiit 6ionorii. IcTOpUMYHiI eTann po3BUTKY

MoNOMKEHHA MIKPOOPraHiamiB B CUCTEMI KMBOTO CBiTy; npobiaema nepBUHHOrO mnoainy
MIKpPOOpPraHiamiB, KOHUENUiA NPOTUCTIB. ICTOTHI BiAMIHHOCTI B OpraHis3auii ABOX TUMIB KITUH:
€YKapioTMYHOI Ta NPOKapioTUYHOI. MepBUHHMIA NOAIN MIKPOOpPraHiamis, NPUMNHATUIN B HALU 4Yac:
€YKapioTMYHi  MiKpoopraHismm — BOAOPOCTI, HaMnpocTiwi, rpubuM Ta NPOKAPIOTUYHI
MiKpoopraHismm — 6akrtepii i apxebakTepii. Bipycn sk ocobamBa HeKAiTMHHA dopma KUTTA.
OcHOBHI BigmMiHHOCTI BipyciB Big KAiTMHHWX OpraHiamie: ocobamnsBocTi 6yaoBu, ximiyHoro cknagy
Ta cNocoby PO3MHOXKEHHA.

NO3UTUBHUX BaKTepiit

3aranbHa XapaKTepMUCTUKa NOBEPXHEBUX CTPYKTYP, iX NOKanisauia, bynosa i po3mipu, ximivHuin
cKknag. KniTMHHa cTiHKa. XimiyHWIA cKnag | MONeKynapHa oOpraHisauia nenTuaornikada.

CBiT MiKpooOpraHiamiB, 3arasnbHi O3HaKM i PiI3HOMAHITHICTb. PO3mipn MiKpoopraHiamis.

PexkomeHOosaHoO: 1,4, 8.
3aranbHa XxapaKTepucTMKa npokapiot. 0cob6aunBocTi 6ya0BM KNiTKOBOI CTiHKK 6akTepiii -

PisHoMaHiTHICTb MmopdonoriyHnx dopm, Bapiauii po3mipis, meTaboniyHi ocobamsocrTi.
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Ocobnmnsocti 6yaoBM NenTUAHOI YaCTUHU MypeiHy y pisHUX rpyn 6aKkTepi, XemoTunu mypeiHy
(rpyna A (1-4), rpyna B). Jlokanisauis nentuaornikaHa B CTiHKax rPamMno3snUTUBHUX i
rpamHeratuBHux 6aktepin. OcobamsocTi bya0BU KNITUHHOI CTIHKM TPaMno3NTUBHUX BaKTepii.
F0/I0BHI KOMMNOHEHTU Ta iX BMICT B KNITKOBIl CTiHUi (MypeiH, TEMXOEBI KMCNOTKU, NoJsicaxapmuam,
6inKkn). TelxoeBi Kucnotu, ix OypoBa, nokanisauisa i GyHKUiT (KaTioHHMI 0OMiH, perynsuis
aKTMBHOCTI aBTONI3iHiB, dOpMyBaHHA daropeLenTopis, aHTUreHHUX BAACTMBOCTEMN Ta iH.).

Ocob6nusocTi 6yaosu I —HeraTMBHOI KNiITUHHOI CTiHKK 6aKTepiid.

KniTMHHA CTiHKa rpamHeraTMBHUX OaKTepii: CTPYKTypHA opraHisauia i ¢yHKUioHanbHa
CKNapgHictb. BmicT, nokanizauyia Ta ocobamsocTti 6yA0BM NEnTUAOMNiKaHA rpaMHeraTMBHUX
6akTepiit. 30BHIWHIA WaAp KNITUHHOI CTIHKM (30BHIWHA MemMbpaHa), roNoBHi KOMMOHEHTHU:
docdoninign, ninononicaxapmngm, ninonpoTeiH Ta 6inkK. Jlinononicaxapua, MONeKynapHa Bara,
XiMiYHUI cknag. bByaoBa pi3HMX AinaHOK ninononicaxapuaga 6aktepii poay Salmonella: ninigy A,
octoBa R i 0-3amiweHoro 6okoBoro naHutora. Po3milwieHHA ninononicaxapvaa B 30BHIiLLHIN
MeMbpaHi, MOro TOKCUYHICTb i aHTUreHHa cneundivHicTb. JlinonpoTeiH Ta Moro ¢yHKuii. binkn
OCHOBW 30BHILWHbOI MeMbpaHW, ix ponb y GopmMyBaHHI NOp peLenTopiB BipycCiB i bakTepiouuHiIB.
MiHOpHi 6iNKKM, WO BWKOHYIOTb TPAHCMOPTHI Ta peuenTopHi ¢yHKUii. MepunaasmaTtUyHuii
npocTip, FigpoNiTUYHI pepmeHTHN Ta BinKM TpaHCNOPTY.

OCHOBHi  QYHKUii KNITMHHOT CTiHKM 6aKTepi: BM3HAYeHHA GOPMU KAITUHKU, NPOTUAIA
TYPropHOMY TWUCKY KJITUHHOIO BMICTy. 3acobu BWAANEHHA KAITUHHOI CTiHKM y baKrepil

(bepmeHTaTMBHMI, MOpPYLIEHHA CWHTEe3y), OTPMMAHHA MnpoTonaactis i cheponnacris.
BMKOPUCTAHHA NPOTONAACTiB B KAITUHHIA iHXeHepii. OTpumaHHAa L-dopm, ocobamsocTi ix
Ky/IbTUBYBAHHA.

PekomeHoosaHoO: 1, 4, 8.

XapuoBi notpebu mikpoopraHiamis.

MexaHi3Mmn HagXoaXXeHHA NOXXUBHUX PEUOBUH Y BaKTepiaNbHy KNiTUHY.

HaaxogeHHA B MIKPOOHY KNITUHY XapyoBMX peyvyoBuH. PyHKUiOHAaNbHA posb
uuTOonNasMmaTUYyHoi membpaHu. MexaHiam nacuBHOi Andysii, aKTMBHOro TPaHCNOPTY, PO/b
nepmeas B npoLecax MNepeHoCy PO3YMHEHUX PeYOBUH. BMKOpUCTaHHA MiKpoopraHismamu
BMCOKOMO/IEKYNAPHUX Ta BOAOHEPO3YMHHUX PEYOBMH, POAb TiAPONITUYHUX PepmeHTiB, LWo
BMILLYIOTbCA B NepMnaa3mi rpamMHeraTUBHUX baKTtepii

PicT Ta po3MHO}XeHHA 6aKTepii.

MoHATTA NpO KAITUHHWI UMKN 6aKTepilh, TMNK BereTaTMBHOro UMKAY. MoHOMOPPHUI
KNITUHHUN  UMKA, OCHOBHiI nepioan (iHiuiayis pennikauii, pennikauyia [OHK, yTBOpeHHs
NeperopoaKkn, Po3aineHHA A0YipHUX KANiTMH). OcobAMBOCTI POCTy i MoAiNy KOKKOBOI rpynu
b6akTepin, bauumn. AumopdHu i nonimopPpHUM KAITUHHI umkan. OcobamBocTi npouecy
PO3MHOMEHHA  cTebenbueBux 6aKkTepiii, WO PO3MHOXKYLOTbCA  OpyHbKYBaHHAM, Ta
apTpobakTepii.

Pict  MikpoopraHiamiB. 3aKOHOMIipHicTb  pocTy nonyaauii. 36anaHcoBaHW Ta
He3banaHcoBaHM picT. JlimiTytodi pakTopu, BigMmMpaHHS MiKpoopraHiamiB. OCHOBHI NapameTpu
POCTY: 4ac reHepauii, MMTOMa WBKAKICTb POCTY, BUXig 6iomacu, eKOHOMIYHMIN Koedili€eHT.
3aKOHOMIpPHICTb POCTY YUCTUX KYAbTYyp MPW NepioguyHOMYy BMPOLLYBaHHI: $a3n KpMBOiI POCTY,
MO/IMBOCTI KepyBaHHA npouecom. besnepepsHe KynbTuByBaHHA. Cuctemu TypbigocTata Ta
xemocTaTa. [lepcneKkTMBM BUMKOPUCTAHHA npouecy H6e3nepepBHOro KynbTUBYBaHHA. CMHXPOHHI
KyZbTypW: cNOCOBM OTPUMAHHSA, 3HAYEHHA. 3MiLLaHi KyibTypHu.

PekomeHoosaHo: 1, 4, 8.

3aedaHHsA Ha CPC.

MopdgonoziuHe dugpepeHyitosaHHA bakmepili.

OcHoBHUU HanpamMoK OugepeHUito8aHHA - Mi08UWEHHA 30amHocmi 00 BUMUBAHHS.
dopmysaHHA eHOOoCnop i PYHKUIOHANbHO AHAMA02IYHUX iM cmpyKmyp y 0eaxkux 2pyn bakmepid.

EHOocnopu - ocobausuli 8U0 KAIMUH y cmaHi crnokor. Poou 6akmepill, wo ymeoprorome




eHOocropu. Po3mipu criop ma ix nokanizayisa 8 KnimuHi. CnopoymeopeHHs, mMopgonoziyHe
OugbepeHUito8aHHA  (8i00ineHHA  criopo2eHHoi 30HU, 06pocmaHHA  8i0ciYyeHOoi  OindaHKU
membpaHoto, popmysaHHa 060/10HKU ma eHOocropiymy). IHOYKyia cnopoymeopeHHsA. bydosa
3pinoi cnopu, mpusasicme xummsa ma esaacmueocmi. [lpupoda mepmompusKocmi crop.
Mpouec npopocmaHHA cnop (akmueauis, iHiyiauia i eupocmaHHsa). Lucmu azomeikcyrovux
meminompogHux 6akmepitd, cnipoxem.

Ocobausocmi  cmpykKmypHOo20 ma  (BYHKUIOHAMAbHO20  OUPepeHyitoBaHHA Y
akmuHomiyemis.

PekomeHdosaHo: 1,4, 8.

Aia gizuyHux, XimiyHux i 6ionoziyHUX pakmopie Ha MiKPOBHY KnimuHy.

@izuyHulli enaus. YaAesneHHA Npo MexaHi3M 0il eKcmpemasbHUx memmnepamyp.
BucywysaHHA, 0ia nid8UWEHO020 MUCKY, €eKcmpemanbHi 3Ha4YeHHA pH, 0ia eucokux
KOHUeHmpauil coneli ma po34uHEHUX pevyosuH - 2aa0@inbHi 6akmepii, 0ia 8axKux memasnis.
Aia IHMeHCcUuB8Ho20 ONMPOMIHEHHA: MOAEKYNAPHI OCHosU 0ii  peHmMeeHi8CbKUX,
ynempacgpionemosux npomeHig, sudUMO20 c8imaa: sAemansHUli ma mymazeHHul egpekmu.
MpuHyunu ma memodu cmepunizayii - cyxoro Nnaporo, Napom nid muckom, OpobHa cmepunizayia
ma .iH. 3Ha4eHHA 800U 048 HUMME3OAMHOCMIi MIKPOOP2AHI3MI8, MEXAHI3M MOWKOOIEHHA
800HUM cmpecom. Jlioghinizayis.

BiOHoweHHA MiKpoOp2aHi3mie 00 MOMAEKYAAPHO20 KUCHIO: aepobu ma aHaepobu,
obnizamHi i hakynemamusHi aepomonepaHmHi aHaepobu i mikpoaepodinu.

PexomeHdosaHO: 1, 2,4, 6

Mpobaemu cuctemaTMKmn NpoKapior, TMNU i meTa Knacudikauii.

TpyaHouwi cTBOpeHHA ¢iNnOreHeTUYHOI cUCTeMMU, WO BiAOOpPaXKae POAUHHI 3B'A3KM MiX
PiI3HUMM Tpynamu MPOKAPIOT Ta icTopilo iX eBo/oUiMHOrO pPo3BUTKY. CTBOPEHHS K/KOYOBOI
Knacudikauii, wo 3abesnevyye MoXKAMBICTb ineHTUGIKaLii 6akTepiid. MNpaBuaa HOMEHKNATYPU i
AiarHOCTUKW. 3HaYeHHs MOPQOJIOTiYHUX, LUMTONOTIYHNX, ¢i3ionoro-bioximiuHnx i ceponoriyHmnx
B/TaCTUBOCTEN AJ1A CUCTEMATUKNU. MONIEKYNAPHI OCHOBM CUCTEMATUKM i ¢inoreHii. BUsHaYHUK
Beppgyki (9-e BMAaHHA), nogin 6akTepin Ha KaTeropii Ta rpynu.

3aedaHHsA Ha CPC.

OcHosHi epynu bakmepili: MiKonaa3mu, 2pamno3umusHi i 2pamHe2amusHi 6akmepii, wo
8i0pi3HAIOMbCA BYO080H KAIMUHHOI CMIHKU.

PekomeHOoBaHO: 1,2,4,6

3aedaHHsA Ha CPC.

XapakmepucmuKa ocCHOBHUX 2pyn bakmepiii.

3a2an1b6Ha XapakmMepucmMuKa MiKonaasm, ix 8iomiHHicme 8id L-¢hopm.

OcHoBHI 2pynu epamnozumusHux 6akmepili. 00HOKAIMUHHI 6akmepii 3 nocmiliHow
opmoro KnaimuHu, KopiHebakmepii ma mikobakmepii, aKmuHomiyemu. pamHe2amueHi
bakmepii, ix pi3HOMAHIMHICMb 8 CMPYKMypHOMY ma YHKYIOHANbHOMY 8iOHOWEHHI
(xemoasmompogu,  xemozemepompodhu, ¢omocuHmesyoui  6bakmepii). BudineHHs
epamHe2amusHux bakmepili 8 3anewHocmi 8i0 criocoby pyxy: Koe3arui (mikcobakmepi,
yumodgpazu, Hum4acmi), cnipoxemu ma 8inbHO naasaroyi eybakmepii.

Xapakmepucmuxka  eybakmepill, emiwyro4ux rnpocmi  sinbHOMcusy4i  6akmepi,
pisHoMaHimHiI no gopmi, cmebenoyesi ma 6pyHLKYOYi, @ MAKOX 06ai2amHi 8HYMPUKAIMUHHI
napasumu - pikkemcii i xnamioii.

Ocobausocmi bydosu, opeaHizayii ma yHKYioHy8aHHS okpemux 2pyn [+, - 6akmepil,
mikonaasm i apxibakmepid.

PexomeHOo8aHO: 1, 2, 4.

3aranbHa XapaKTepuCTMKa metaboniamy npokapioris.

KataboniyHuit Ta aHaboniyHuit obmiHn. LeHTpobonitm - Kno4oBi metabonitv, wWo
BUKOHYIOTb Pi3HOMAHITHI PyHKUii. MpuHumn "6ioximiyHoi eaHocTi". LleHTpanbHa ponb AT B
€HEepPreTUYHUX Ta KOHCTPYKTUMBHMX Mpouecax MIiKPOBHOI KNiTUHU. Tunu ¢dochopuntoBaHHS:




oKucAloBanbHe, cybcTpaTHe Ta  (OTOCMHTETMYHe. Ix  XapaKTepucTuka. OCHOBHI  TvAM
€HepreTMYHoro obMmiHy.

EHepreTMyHMin 0bMiH reTepoTpPOpHMX MIKPOOPraHi3amiB. XapaKTepUCTUKA LEHTPaNbHUX
meTabonivHMX NPOoLLECiB, L0 NPOXOaATb 338 cxemamun Emb6aeHa-Mei'eproda-MNapHaca, Bapbypra-
LikKkeHca-Xopekepa Ta EHTHepa-Ayaoposa.

PexkomeHoosaHo: 1,2,4,7

3aedaHHAa Ha CPC.

BidmiHHOCMi eHepeemuYyHO20 Memaboiamy eyKapiomuyHuUx MiKpoopeaHiamis
OcHo8HiI 2pynu chepmeHmie ma (pyHKUiIOHANbHI 0ocobaueocmi 6akmepianbHUX eH3umis.
PekomeHoosaHo: 1,2,4,7

BpoaiHHA AK cnocib oaepKaHHA eHeprii.

BusHaueHHA noHATTA 6poaiHHA. EHepreTMyHa ouiHKA H6POAiHHA NOPIBHAHO 3 AMXAHHAM.
Knacudikauis 6poaiHHa. KataboniyHi cxemMn oCHOBHUX TUNiB BpOAiHHA.

Moso4HoKucne 6poaiHHA. Ximiam. Tomo- | reTepodepmeHTaTUBHI BpoaiHHA.

CnupToBe 6poaiHHA, Ximi3m. EHepreTU4yHMn 6anaHc

PekomeHOosaHO: 1,2,4,7

3aeoaHHsa Ha CPC.

BUKOpPUCMAHHA MO/IOYHOKUCN020 6POOiHHA 8 Xap4osili npomucso080cmi ma cCinbCoKoMy
2ocrnodapcmei .36yOHUKU npoyecy. IX XxapakmepucmuKka ma po3roectoOHEHHS.

MacnaHokucne 6podiHHa. Ximizm. Tunu. Ix xapakmepucmuka. 36yOHUKU MACASHOKUCA020
6po0iHHA - pod Clostridium (mopgonoeia i ¢pizionoeia). MMpomucaose oMPUMAHHA MACAAHOI
Kucaomu. AuemoHo-6ymunose 6podiHHA. Moz2o 3Ha4eHHA 018 HAPOOHO20 20crnodapcmaa.
lMponioHose 6podiHHA 36yOHUKU bpodiHHA ma (io2o 3Ha4YeHHA 0419 HAPOOHO20 2ocrodapcmsad

Tunu XKKUTTA, WO 3acCHOBaHi Ha ¢poToPocPopuUAOBaHHI.

MexaHiam 6aktepianbHoro ¢otocuHTesy. PoToxiMmiuHi peakuii OKMCNEHHA-BiIAHOBNEHHSA,
XimiyHa npupoga AOHOPIB €NEeKTPOHIB Ta BigHOBAOBAYIB, WO YTBOPUAMUCA NpU BaKkTepianbHOMY|
doTocnHTE3i. bioxiMiyHi MexaHi3MW UMKAIYHOro Ta HeuuKkAaidHoro ¢otocuHTesy. lNoaBa Apyroi
doTocnctemm Ta 0ocobamnBocTi poTOCMHTEY LiaHObaKTepiil.

PekomeHdosaHO: 1,2,4,7

3aedaHHA Ha CPC.

Ocobausocmi akymynauii ceimnogoi eHepeii eanogineHuMu 6akmepiamu. OyHKUIOHAIbHE
3Ha4yeHHA bakmepiopodoncuHy. EgpekmusHicmb 6akmepianbHO20 pomompogHO20 cuHmMe3y mad
lio2o 8iOMiHHOCMI 8i0 (homocuHme3sy 3eaeHuUX PoCsauH

PekomeHoosaHo: 1,2,4,7

KoHCcTpyKTUBHMII 06MiH poTOTpODIB.

LWnaxu BukopuctaHHsa CO2, doTocuHTEesyouMmmM bakTepiamu (UmKn ApHoHa). ABTOTpodHa
dikcauia CO2(umkn KanbsiHa).
PekomeHOosaHo: 1,2,4,5,7

3aeoaHHsa Ha CPC.

EppekmusHicmb 6akmepianbHo2o pomompogHo20 cuHmesy ma (o2o 8iOmiHHocmi 8id
¢omocuHmesy 3eneHuUx pocauH. Dizionoeo-bioximiyHi 8aacmusocmi  OCHOBHUX  epyn
ghomocuHme3syroYux NpoKapiomias: nyprnypHi Hecipkosi ma cipkobakmepii, 3eneHi cipkobakmenpir,
eanobakmepii, uiaHobakmepii, npoxnopogimu. EKonoezia pomocuHme3syo4ux npoxkapiomis

PekomeHOosaHoO: 1,2,4,5, 7.




Tunu XKNUTTA, WO 3aCHOBAHI Ha OKUCAOBaZIbHOMY GOCHOPUNIOBAHHI.

3HavyeHHA nipyBaTa - AK OCHOBHOrO MPOMIKHOrO MNPOAYKTY OKWUC/IEHHA BYr1eBOAiB.
BusHaueHHA npupogm npouecis  AMxaHHA. KiHUEeBi aKULenTopu enekTpoHiB. EHepreTuyHa
epeKTUBHICTb npoueciB  AuxaHHA. AepobHe guxaHHA. LMkn TpukapboHOBUX KWUCAOT i 1horo
ocobanBoOCTi Yy MiKpoopraHiamis. byaosa naHutora nepeHocy enekTpoHiB. OKUcAtoBasbHO-
BiZIHOB/NIOBA/IbHMI MOTeHLUian i XimiyHa OyAoBa KOMMOHEHTIB AMXaNbHOro naHutora. PepmeHTu
AMXaNbHOTO NaHutora 6Haktepi. MexaHi3m YTBOPEHHA MaAKPOEHEepreTUYHMX Crnoayk B
AnxanbHoMy naHutory. CyTHICTb OKMCAOBAIbHOTO GOCHOpPUIOBAHHS.

PekomeHdosaHo: 1,2,4,5,7.

3aedaHHsA Ha CPC.

BiomiHHOoCcmi 8 cmpyKmypi OuxasnbHo20 naHyr2a bakmepili

HenosHe oKucneHHsa cybcmpamis (oumosokucne «b6podiHHA» ma aepobHuli po3knao
KiIMKOBUHU).

AHaepobHe OuxaHHA. Bu3sHayeHHA mnoHAMMA aHaepobHo20 OuxaHHA. [JloHopu ma
aKuyenmopu eneKmpoHie, WO BUKOPUCMOBYHOMbLCA PI3HUMU  MIKPOOp2aHiamamu  npu
aHaepobHomy OuxaHHi. MiKpoopeaHiamu, wo 8i0HO8/AIOMb HIMpamu ma iHWi crnoayKu azomy.
Himpampedykmasa. Cynepampedykyroui 6akmepii. Ix xapakmepucmuka. Cybcmpamu, wo
OKUC/HOOMBbCA.

Ocobnusocmi eHepeemuyHO20 Memabosizmy 1imompogHUX MiKpOopeaHu3mis.

3azanbHa xapakmepucmuka 2pynu simompogis. OCHOBHI nNpouyecu KOHCMPYKMU8HO20 ma
eHepzemu4yHo20 0bMiHi8. PYHKYiOHYBAHHA OUXAsbHO20 AaHYkoed. [lowupeHHA nimompodgis 6
npupooi

PezynrosaHHa memabosiyHux peakyili 8 KAIMUHI.

B30eEMO38'A30K KOHCMPYKMUBHUX mMa eHep2emu4HuUx npouyecie. [MumaHHA peaynayii
memaboniyHux peakuili 8 KnimuHi. MexaHizmu iHOYKUii i penpecii cuHmesy ¢pepmeHmis. Cxema
Hakoba i MoHo. Pe2ynsauia wasxom 3miHU GKMUBHOCMI as0CcmMepuYyHuUx gpepmeHmie.

PexkomeHdosaHo: 1,2,4,5,7

Bctyn ao Bipycoaorii.

Bipyconoria Ak 6ionoriyHa Hayka, 06'eKTM i BMBYEHHSA, 3HAYEHHA B CTAHOBJ/IEHHI
MoJiekynsApHoi 6ionorii. [locarHeHHA Bipyconorii B 60poTbbi 3 BipycHMMMK iHpeKLiamu. KopoTka
ictopia BigKpuTTa Bipycis (pobotn [.l.IeaHoBcbKoro Ta M.BeliepuHka). MonoxeHHs BipyciB y
CUCTEMI OpPraHiyHoOro CBITYy.

3ae0aHHs Ha CPC.

BusHa4yeHHA 8ipycis, Cy4acHi yaeneHHA npo npupody eipycie, OCHOBHI KOHUenuii npo ix
esosnruiro.

KynemueyeaHHsA gipycie: a) Kypaui embpioHu; 6) mKaHbo8i Kyabmypu ma ix munu; 8)
bionoeiyHi memoodu.

Mopdonoria Ta cTpyKTypa Bipycis.

3aranbHa  XapakKTepucTMKa Bipycy B  CTaHi  crnokoto  (BipioHa) Ta  Bipycy
BHYTPIWHbOKAITMHHOro. CniBcTaBneHHA po3mipiB 6aKkTepiit, Bipycis Ta 6ifIKOBUX MONEKY.

XimiyHa npupopa sBipyciB. Tunu opraHisauii BipioHiB. byaoBa Kancuay: cnipanbHi Ta
i3omeTpuyHi Kancuau. CknagHi Bipycu. XapakTep YKAaAKM HYKIEIHOBUX KUCAOT Yy Kancuaax.
30BHiLWHi 060N0HKMW.

PexomeHdosaHo: 3, 6, 7, 10.

3ae0aHHA Ha CPC.
Po3sumokK ¢pizudHUX memoOdis y sus4eHHI sipycig: gpinbmpauyia ma ynempaginempay,is,
ueHmpuegyay8aHHA ma ynempaueHmpugy2y8aHHA, e1eKMPOHHA MiKPOCKOMIA.




bydosa HyKneiHog8uUX Kucsom.

Tunu  HykneiHosux  Kucnom. QOcobausocmi  ximiyHozo  cknady. Cmpykmypa
noniHyKAeomuoHUX AaHYtozie ma ix cmabinizauis.

binku ipycie ma iHWi XiMi4YHi KOMMOHEHMU 8ipiOHi8.

CmpykmypHi 6inku. Bipyc-cneyugiyHi hepmeHmu. loHu memasnie 8 cmpykmypi 8ipycHo2o
kancuody. Moaiaminu. IHWi KOMMIOHEHMU CKAAOHUX 8ipycie

3az2anbHa xapakmepucmuka sipoiois.

Bipycm 6aktepin. baktepiodarn.

3aranbHa xapaKTepucTMKa BipyciB bakTepin. MpocTi Ta cknagHi 6aktepiodary, ix 6ynosa. T
- napHi Ta T- HenapHi 6akTepiodarn. 3HayeHHsA GaKTepiodariB B NiKyBaHHI Ta iAeHTUIKYBAHHI
6akTepianbHUX iHOEKLN.

3aedaHHA Ha CPC

3Ha4yeHHsA susueHHA bakmepioghazie y po38UMKY 8ipycosoeii, 2eHemuKu MiKpoop2aHi3mis,
2EeHHOI iHMXceHepil.

PexomeHdosaHoO: 3, 6, 7, 10.

Knacuoikauia Ta TakcoHomin BipyciB.

3aranbHi ysBAEHHs Npo Knacudikauito BipyciB. 3HayeHHA 6IONOriYHUX, XiMIYHMX Ta
bisMYHUX BNaAcTMBOCTEM, TUN HyKNeiHOBOI KucaoTu. Po3mipu Ta mopdonoria Bipycis (Tmn
CMMETPIi, KiNbKiCTb KancomepiB, YyTTEBICTb 40 i3MYHMX Ta XiMIYHMX areHTiB, iMYHONOFIYHI
BNACTUBOCTI, CMPUNHATANBI OPraHiaMmun, TKAHMHW Ta KNITUHK (Tponi3m), NaTonoris Ta iH).

PexomeHdo8aHO: 3, 6, 9.

3aedaHHA Ha CPC.

3a2aa1bHA XapakmepucmuKa 0CHOB8HUX 36YOHUKI8 8ipyCHUX iHGeKYili ntoOUHU

OcHoesHi epynu egipycis, wo micmame JHK

OcHOBHI epynu egipycis, W0 8U3HA4YAOMbCA MNPUpPOOOo0 xassis. Bipycu pocauH, sipycu
meapuH ma eipycu 6akmepil.. PoOuHu adeHosipycie, namnosasipycie, eeprecsipycie ma
roKcsipycis.

3azanbHa xapakmepucmuka [IHK-sipycie-36y0HuKis iHgheKyili ntoOuHU

OcHosHi epynu sipycis, u,o micmames PHK

PoduHa pempogipycie, 6ydosa, nowupeHHa 6 npupodi, 8ipyaAeHMHicCmb, namozeHes
30X80PH0BAHb, MPOPINAKMUKA.

PekomeHOo8aHO: 3, 6,7.

MexaHi3m B3aemogiii Bipyca Ta KnituHu. MpoayktusHa iHdeKuin.

3aranbHa XapaKTepUCTUKa TUMIB B3AaEMOAIN BipyCiB 3 KAITMHOW: NPOAYKTMBHA iHEKLUin,
BiporeHia, abopTnsBHa iHdeKuin. PO3BUTOK NPOAYKTMBHOrO iHQeKUinHOro npouecy. PaHHi cragii
BipycHOi iHbeKuii TBapWMHHOI KAiTMHWU: agcopbuia, MNPOHMKHEeHHA Ta "posgaraHHs". Posb
KOMMJIEMEHTAPHUX AINSHOK KAITMHW, npupoga binkis BipioHy, AKi npuimaloTb yyacTb B
npuKpinneHHi, pepmeHTn BxoaKeHHA. OcobaAMBOCTIi NPOHUKHEHHSA BipyciB Yyepe3 membpaHy,
moandiKaulia BipyCHOI YaCTKM, BUBISIbHEHHS HYKNEIHOBOT KMCNOTH.

Bsaemogia ¢ariB 3 6akTepiamu. BuasneHHs paroBmx 4aCTOK Ta BM3HAUYEHHSA iX KiNbKOCTI.
MpuKpinneHHA Ta NPOHMKHEHHS ¢ariB y 6aKTepianbHy

KNiTUHY. CneundiyHi daropeuenTopun, MexaHi3am 3aparkKeHHs KNiTUH. baktepiodaris.

3ae0aHHA Ha CPC.

BHympiwHboKnimuHHuli po3sumok [AHK- i PHK-smiwytouux sipycie, cuHmes iHWuUx
KommnoHeHmi8 sipycy. Memod 00UHOYHO20 YUKy, penpodyKuis, epoxcall ¢aza. ocnidosHicme
noditi, wjo 8idbysaromecsa 8 bakmepisax, 3apaxceHux pazom T4: mpaHckpunuia eeHoma eipyca




ma mpaHcAAayia 3 ymeopeHHAM "paHHix" 6inkie. Pennikayis ¢pazosoi [JHK, suspieaHHa ¢hazosux
YacmoK, 8usinlbHEHHA 8ipioHie. ®azopezucmeHmHicme ma ii npupoda. Modugikauis ¢gpazosoi
[HK (3Ha4eHHA MemusntoBaHHSA, 2/iKO3UMAKBAHHSA), MOHAMMA PO pecmpukmasu ma
pecmpukuii @opmy8aHHSA 3pinux Yacmok, euxio 8ipycie 3 KaimuHu.

PekomeHdosaHoO: 3, 6, 7.

BiporeHia Ta nomipHi Bipycu.

3aranbHa XapaKTepuCTMKa MNOMipHMX BipyciB. B3aemoaii nomipHux BipyciB i daris 3
KNiTUHOO-xa3faiHOM. JlizoreHia. CtaH npodara, Moro nokanisauia B Ni30reHHUX KAITUHaX.
NizoreHia . MHOXWHHa ni3oreHis. MexaHi3am Ta NiATPUMKA Ni30reHHOro CTaHy KAITUHKU (ponb
penpecopiB B 6/10KyBaHHi NiTUYHOro pPoO3BUTKY ¢ara). |lHAyKuUia npodara Ta nepexig [o
NpoAyKTUBHOI da3u (YP-onpomiHeHHA, 06pobKa XimiYHMMK MmyTareHaMu). IMyHHICTb Ni3oreHHuX
KNITUH [0 cynepiHdikytounx ¢aris, BiAMiHHICTb Big, parope3ncTeHTHOCTI.

3ae0aHHA Ha CPC.

3anexcHicmeo iHekyii 8i0 npupodu paeza (8ipyneHmuudli, nomipHuli).

OHKo2eHHI sipycu. XapaKkmepucmuKa OHKO2eHHUX sipycis, iXx 830emM00ia 3 KAimuHolo.
TpaHcopmayia KaimuH, 8iomiHHicme ma nodibHicmbe 3 sni3ozeHiero. MNowupeHHA OHKOA02IYHUX
sipycis.

lNoxo0xeHHA OHKo2eHa. 3azanbHa xapakmepucmuka PHK - i JHK oHkoz2eHHUX 8ipycis

PexomeHdo8aHO: 3, 6.

Peakuisa KniTMH Ha BipycHy iHdeKuilo. B3aemogpgia mix Bipycamu.

LUuTonaToreHHa AiA. 3aXMCHi peakuii KAiTUMHKU: iHTepdEpPOH Ta MOro posib B OOMENKEHHI
BipyCHOI iHdeKLii.

3ae0aHHA Ha CPC.

bopomoeba 3 sipycHUMU iHGbeKyiamuU: 8ipyCHi 8aKyuHU, 8bumi | cusi, ammeHyUo8aHI.
LocAazHeHHA | nepcrieKmusu 3aCcmocCy8aHHA B8AKUUH. eHemu4Ha 83aemoldida. HezeHemu4Ha
830EMOO0iAI: KOMIMAEMeHMAuyis, NocusneHHA PO38UMKY, iHmepgepeHyis.

LumonamoeeHHa 0ia sipycie epuny, eenamumy B, Bl/I, ezeprnecy ma ckasy.

Brinue eeHemuy4HOI 83aemMo0ii Ha pi3HOMaHIMmms sipycy epuny

Brinue pakmopie 308HiUuIHb020 cepedosuwia Ha sipycu. lMowupeHHs gipycis.

Brinue ximiyHUX ma gpizudHuUx pakmopis. XimiomepaneemuyHi 3acobu.

Brinue cyvyacHux ximiomepanesmuyHuUx rnpenapamis Ha gipycu.

Cnocobu nowupeHHs gipycie epuny, eenamumy B,C, Bl/l, ezepnecy, cka3y ma iHwi.

PekomeHdosaHo: 3, 6, 7, 10.

MKP

IHAMBiAyanbHi 3aBAaHHA 3 AUCUMNAIHU NPU3HAYEHi A8 NOrAMbaeHHA 3HaHb 3 MaTepiany, Wo
BMBYAETbCS, NOKPALLEHHA 3aCBOEHHS TEOPETUYHMX 3HAHb Ta 36iNblUEHHS PiBHSA CaMOCTIMHOCTI cTyaeHTa
B MPOLLECi HABYAHHA.

B sKocTi iHAMBIiAyanbHOro 3aBAaHHA 3 AUCUMNAIHM nNepeabadyeHo pPo3paxyHKO80-2paghiyHy
pobomy. Onnc Ta BUMOrM A0 Hei HaBeAeHO B MeTOAMYHUX BKaliBKax A0 BMKOHAHHA pPO3pPaxyHKOBO-
rpagiuHoi poboTn 3 Kypcy «3aranbHa mikpobionoris Ta Bipyconoris».

YacoBe HaBaHTaXKeHHA Ha 1a6opamopHi pobomu BKAKOYAE HACTYMHI 3aHATTA:

Ne .
Tema nabopaTtopHoi poboTn
n/n
1 MiKpocKkon Ta OCHOBHi MPUMOMWU MIKPOCKOMNitOBAaHHA MiKpoopraHi3amiB. MpurotyBaHHA

npenapariB XMBUX i GiKCOBaHUX KAiTUH. MpocTi meToaun 3abapBneHHA
2. CknaaHi metoau 3abapsneHHA. 3abapssieHHs 3a Mpamom.
3. OCBOEHHA TexXHiKM nociBy KyabTyp. MeToau NPUroTyBaHHA Ta CTepuAisauii NOXUBHUX




cepeposuuy,. Ctepunisauia nocyay.
4, MiacymMKoBKUiIA 3axXmcT

PekomeHO0OBOHO: KOHCMEKT NekKLil, 2, 5, 6.
6. CamocrTiiiHa poboTa cTygeHTa

CamocTiiHa poboTa cTyaeHTa nepeabayae nigrotoBky Ao fabopatopHux pobiT (onpautoBaHHA
TEOPETMYHOro MaTepiany, NiaroToBKa NPOTOKO/Y, ONPALLIOBAHHA PE3y/bTaTiB BUKOHAHHA NabopaTopHMX
pobiT, niarotoBKa A0 3axucTy nabopaTtopHoi pobOTU), [0 MOAYNbHOI KOHTPO/AbHOI poboTu
(onpautoBaHHA MaTepiany nekuin, npuknag MKP HaBeseHo B foAaTKy A), BAKOHAHHA PO3PaXyHKOBO-
rpadiyHoi poboTH, NiArOTOBKY A0 €K3aMeHyY (nepenik NUTaHb A0 eK3aMeHy | NpuKaag b6inety HaseaeHUN
B A0A4aTKY bB).

MoniTnKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCLUNANIHW (OCBITHBOrO KOMMOHEHTA) Ta PEUTUHIOBa CUCTEMA
OUiHIOBaHHA pe3ynbTaTiB HaBYaHHA (PCO)

PeNTUHT CTyAEeHTa B NPOLLECi BUBYEHHA ANCUMNIIHN CKNAAQ€ETbCA 3 6aniB, LLO BiH OTPUMYE 3a:
1.BuKoHaHHA Ta 3axmcT 4 nabopaTopHMX PobIT Ta NniacymkoBuit 3axuct — 20 6anis;
2. MoaynbHa KoHTpobHa poboTta — 20 6anis;
3. Po3paxyHKoBo — rpadiyHa poboTta —10 b6anis.

OuiKyeTbCAA, WO CTYAEHTU AOTPMMYBATMMYTbCA MNpPaBUA AKaZeMidyHOI Ao06poYecHOTi — AK X
BMKNageHo Ha cauti HTYY KNI im. |. Cikopcbkoro, aus. https://kpi.ua/academic-integrity,
https://kpi.ua/files/honorcode.pdf.

8. Bupgm KoHTpoato

MomoyHuli KoHMpPoab: MoaynbHa KOHTPOIbHa poboTn (MKP) npoBoauTbCA 3 METOIO NEpPEBIPKU
HabyTux 3HaHb. Mpuknag MKP nogaHuit HUMKYE Y 4O0AaTKOBUX MaTepianiB (goaaTok A).

KaneHndapHuli KOHMpPosb: BiAOYBAETLCA ABiUi HA CEMECTP AK MOHITOPUHT MOTOYHOTO CTaHYy BUKOHAHHSA
BMMOr cunabycy. Mo3nTUBHY aTecTalilo OTPUMYE CTYAEHT, WO OTPMMaB He MeHwe Big 50% 6anis, AKi
MOXMBO ByN1I0 OTPUMATK Ha Yac NPOBEAEHHA B YHIBEPCUTETI KaseHOAPHUX KOHTPOIB.

Cemecmposuli KOHMpPonab: eK3ameH. Mepenik NMTaHb Ha eK3amMeH MOAAHO HUXK4Ye Yy A0AATKOBUX
MmaTepianax (aoaatok b).

Ymosu OdonycKky 00 cemecmpo8o20 KOHMPOsO: CEMECTPOBUA pelTuHr 6Ginbwe 30 6anis,
BiANpauboBaHi i 3axuweHi Bci nNabopaTopHi poboTH, 34aHO i 3apaxoBaHO pPO3pPaxyHKoBO-rpadiynHy
poboTy, HanncaHo MKP.

PelMTUHroBa cMCTEMA OLLHIOBAHHA pPe3yNbTaTiB HaBYaHHA (aoaaTok IM).

9. [OopaTtkosa iHpopmauina 3 gucumnniHm (OCBIiTHLOro KOMNOHEHTA)
[OucTaHuiiHe HaBYaHHA:

B ymoBax AWCTAHUIMHOrO pPeXuMy OpraHisauia OCBITHbOro npouecy 34iNCHIOETbCA 3
BUKOPUCTAHHAM TEXHOOTIM ANCTaHLiIMHOro HaBYaHHA: Google classroom Ta « ENeKTPOHHMI Kamnyc».
3aHATTA Yy AUCTaHUIMHOMY peXumi npoBOASTbCA BiANOBIAHO A0 3aTBEPAKEHOro pPo3Kiagy
HaBYa/IbHMUX 3aHATb. 3aHATTA NPOXOAATb 3 BMKOPUCTAHHAM Cy4aCHWX pecypciB NpoBeAeHHA OHAaMH-
3ycTpiveit (opraHisauin Biseo-koHdpepeHLilt).
Po6ouy nporpamy HaB4YanbHOI gucuMnaiHmu (cunabyc):
CKNnageHo: cTaplinii BUKIaaad Kapeapun npomucioBoi biotexHonorii Ta biodpapmalii, K.7.H. Titosa J1.0.

YxBaneHo kadpeapoto npommcaoBoi bioTexHonorii Ta biopapmaliii (npotokon Ne 12 sig 24.06.2022 p.)

Noroa)xeHo MetoaunyHoto Komicieto pakynbteTy BT (npoTokon Ne 9 Big 30.06.2022 p.)


https://kpi.ua/academic-integrity
https://kpi.ua/files/honorcode.pdf

Aoaatku

Dopatok A. NMpuknag MKP

1. HasBiTb eTanu po3BUTKY MiKpobionorii.
2. [epepaxyiiTe BYEHUX, AKi BHEC/IM BarOMUI BKIaZ Y PO3BMTOK MiKpobionorii B 2-eTani po3BUTKy mikpobionorii.

3. BKakiTb HasBHICTb TMX UM iHWIMX 0COBAMBOCTEM OpraHi3aLii KNiTWH, 3aNOBHMBLLIW HaBeAeHY HUXK4Ye Tabanuto:

OcobanBocTi opraHisauii KAiTuH NpoKapioTu eyKapiotu

HaABHICTb BTOPUHHUX MOPOKHUH

HaABHICTb MITOXOHAPIN

HaAsHicTb nnactna, Komnnekcy Fonbaxi,
€eHA0onNa3mMaTnYHoI

HanBHicTb pubocom (BKaiTb KoedilieHT
cegMmeHTaLii Manoi i BeIMKOT YaCTUHOK)

HasBHicTb agpa abo aHanora (BKasaTtu
Ha3By

A4epHa membpaHa, aaepun

KiNIbKiCTb XpOMOCOM

nosaxpomocomMHi ¢akTopun OHK (BKasatu
AKi)

4. HamanioiTte cxemy po3BMTKY OPraHiyHOro CBITYy.

Kusi opraHiamm

npokKapio eyKapioTtu aKapiotn
- ) i \ ) \

A
r ey " ey o

5. OnuwWiTb KOXKEH TN BUA03MIHEHOro Milenito rpubis, NnpeacTaBNEHUX HA MaJTOHKY:

=F

6. 1o AKnx Knacie BIAHOCATLCA OPIKONKI?
7. Yum gpixpxKi BiapisHAITLCA Big iHWKWX rpnbis?

8. fKi MiKpoOpraHiamM MOKHa BUABWUTU, BUKOPUCTOBYIOYM MIKPOCKON SKWO pPO34inbHa 34aTHicTb Moro - 0,33
MKM, a AoCNiaxKyBanuca 3pasku 3 mikpoopraHiamamu (I * d ) skux € ana E. coli | (3 * 8 mkm), M. mycoides
(0,25 mKkm*0,25 mKm), S. pallidum (250 * 0,7 mKkm)?

9. Ha3sBiTb HalbiNbll BUKOPUCTOBYBaAHI B MiKPOBioNOriYHOT NpaKTMLi 6apBHUKK:



10.
11.
12.
13.
14.

15.
16.

17.

18.
19.
20.
21.
22.
23.
24.

25.

Hanncatn 060B'A3K0BI CTPYKTYpM BaKTepianbHOi KNITUHU

AK NoAinArTbCA MIKPOOPraHi3amm, B 3aneXHOCTI Bifg, 6yA0BM KNITUHHOT CTIHKK?

Yum BigpisHAeTbCA mypeiHoBuit wap I + Big - mikpoopraHiamis?

AKMMM peyoBUHAMM cPOPMOBAHUI BiNiNigHWI Wap KAITUHHOT CTIHKK rpamHeraTMBHUX BakTepiit

LLlo 306parkeHo Ha masntoHKy? Mignuwits 1,2, 3, 6
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fIka baKkTepMuUMaHa peyoBMHa BNANBAE Ha B-1-4 rNiKO3nAHWUN 3B'A30K B MOJIEKYi MypeiHy?

AIKa rpyna aHTMBIOTMKIB NOPYLUYE YTBOPEHHS NENTUAHOIO 3B'A3KY MiXK TETPanenTUAHMMM XBOCTAaMM CYCiHIX
MOHOMEPIB B MypPEiHi?

AK Ha3MBalOTbCA MYTaHTHI popmu [ + GaKTepin, AKi BTPATUAM 34ATHICTb CUHTE3YBATM KNITUHHY CTiHKY B
pe3ynbTaTi aHTMbOiOTMKOTepanii. Bigomo, WO BOHW YTBOPKOHOTHCA BCEpPeAMHi MaKpPOOPraHismy i MOXKyTb
PO3MHOYBaTUCA | peBepTyBaTU A0 AMKOrO TUMy.

AKe KinbLie BUKOHYE POJIb MOTOPA Y XKIYTUKA:
MepepaxyBaTn 6€3a30TUCTI OpraHivHi BKAOYEHHA BaKTepil
®yHKUii Kancyn:

MexaHi3m Ta mogenb pennikauii AHK npokapioTis?

flka mogenb NexuTb B ocHoBi 6yaosu LINM ?

OCHOBHi XiMiYHi KOMMNOHEHTI membpaH

HasBaTu xapaKTep po3TallyBaHHA AKIYTUKIB:

Ha mantoHKy BKasaHi Tpu TMnu 6inkie B cTpyKTypi LIMM. BKaKiTb Ha3BY KOMKHOFO 3 HUX Ta HaNEXHICTb A0
iHTerpanbHMx abo noBepxHeBuXx Hinkis
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26.
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Bunbepitb many cybuactmuy pubocomu apxei (a, 6, B) i NignuwwiTh il CTPYKTYPHI KOMMNOHEHTH:



27. Migkpecnitb Napn KOMMNJeMeHTapHUX a30TUCTUX OCHOB, fAKi BXxogAaTb A0 cknaay AHK. BKkaxiTb TMn 3aB’s3Kis,
LLLO YTBOPHOIOTLCA MiXK HUMMU:

1) A=l 2) M=, 3) A=l 4) =L, 5) A=T 6)A=T
28. Aki opraHiamun 06'egHytoTbCA Y LLAPCTBO Protista -, Monera-?
29. HanucaTtu Ta oxapakTepusyBaTu MiKpoopraHiamu 3 T.Protozoa

30. 3aranbHi BNaCTUBOCTi MiKPOOpPraHi3mis.

DopaTok b. Nepenik ek3ameHauUiliHUX NUTaHb

BcTyn, icTopuuHi BigomocrTi
1. BigkpuTTA MiKPOOpPraHiamiB i HAMBAXKAMBILLI €Tanu iX BUBYEHHA.

2. Mpepgmert i 3aBAaHHA MiKpobionorii.

3. OCHOBHi AOCATHEHHSA Ta WAAXM PO3BUTKY MiKpobionorii B XX-XXI cT.

4. 3HayeHHs pobiT P. Koxa i /1. NMacTepa B po3BUTKY 3arasibHOi MiKpobiosorii.

5. Pos3BuTOK MiKpobionorii B gpyrii nonosuHi IX cT. (BHecok BYeHMX BuHorpagacbkoro, OMensaHcbKoro,
IBaHOBCbKOTO, MeuyHnKkoBa, 3a60/10THOTO).

6. [onoXkeHHA MiKpoopraHiamis B NpMpoAi. 3ara/ibHi 03HaKM, WO BUKOPUCTOBYHOTbCA ANA iX BUABNEHHA.

7. Posnogin XnBMX OpraHiamis Ha LApCTBA.

8. LUapctBa Monera i Protista.

9. PiBHi KNiTMHHOI OpraHi3au,ii opraHiamis.
MeTtoau MiKPOCKONIYHOro A0CNIAXKEHHA

10. MiKpOCKOMN, OCHOBHI METOAM MIKPOCKOMitOBAHHA MiKPOOpPraHi3mis.

11. NMpuroTyBaHHA MiKPOBHUX NPenapaTiB 3 }KUBUX KY/IbTYP.

12. MpuroTyBaHHA MiKPOBHUX NpenapaTie 3 GiKCOBAHUX KyNbTyp.

13. MpocTi meToan 3abapBaeHHA KNITUH BaKTepil.

14. OndepeHuinoBaHi meToam 3abapBneHHA KNITUH BaKTepil.

XimiuHnii cknag Ta 6ypoBa 6aKkrepiaNbHOI KNITUHKU

15. OCHOBHI CTPYKTYPHi Ta reHeTUYHI BiAMIHHOCTI B opraHi3auii Ta ¢yHKLUiOHYBaHHI KNITUH ey- Ta NPOKapioT.
16. OcHOBHI QyHKLiOHaNbHI | XiMiYHi BiAMIHHOCTI B OpraHisaLii Ta yHKLiOHYBaHHI KNiITUHM ey Ta NPOKapioT.
17. ®opmu i po3mipu KNITUH NPOKAPIOTiB MIKPOOPraHi3miB.

18. 3aranbHa XxapaKTepucTuka 6ya0BM KNITUHWU NPOKapioTiB.

19. NMosepxHeBi CTPYKTypw BakTepianbHOI KNiTMHK. Ix nokanisauia i ponb.

20. bypoBa AXKryTUKIB ey- | NPOKAPIOTUYHOI KNITUH.

21. MexaHi3mu pyxy baktepin.

22. ®imbpii i nini. Bygosa i ix dyHKU;I.

23. Kancynu, cnvsosi wapw i yoxau. Ix 6yaosa, GpyHKLi, NpaKTUUHe 3aCTOCYBaHHA B HAPO4HOMY

rocnoAapcrsi.

24. bynoBa nentuaoriikaHy-mypeidy [+, - 6akTepii.

25. bynoBa Ta GyHKLii TEMXOEBUX KMCNOT.

26. bynoBa Ta GyHKLUii finononicaxapuais KNITMHHOI CTiHKK - 6aKTepii.

27. OcobnuBocTi 6yaoBu KNITUHHOT CTiHKK - 6akTepiin. OCHOBHI GYHKLI.

28. bypoBa Ta XiMiYHMIA CKNag, KNITUHHOI CTiHKK [ + MiKpoopraHi3mis.

29. byaoBa KNiTUHHOT CTiIHKM apxeit.

30. MNpoTonaactu, cheponnactui i L-popmu bakTepil.

31. OcobnuBocTi opraHisauii sgepHoro anaparty 6akTepiasbHOT KAITUHMN.

32. Mo3axpoMocoMHi paKTopu cnaaKoBOCTI BaKTepianbHOI KAITUHN.



33. MexaHi3m pennikauii 6aktepianbHoi JHK.
34. MembpaHHi CTpyKTypu (Me30comm, fisocomu, Tunakoign, xpomatodopm). Ix 6yaosa i GyHKL;i.
35. XimiyHa 6ynosa LMMM-6akTepin.
36. CTpyKTypHa opraHisauia LINMM-6akTepii.
37. ®yHKuji LNMM-6akTepiit.
38. UuTtonnasma i opraHenu 6akTepianbHOI KAITUHW.
39. bynoBa Ta GyHKLji pubocom ey- Ta NPOKAPIOTUYHUX KAITUH.
40. 3anacHi NOXMBHi PEYOBUHM, iX XiMIYHUI CKNAL, | 3HAYEHHA.
41. be3a30TUCTi OpraHiYHi BKAOYEHHA.
42. A30TOBMICHi 3anacHi pe4oBUHM BaKTepianbHOI KNITUHMW.
43. OcHoBHi TN MopdonoriyHoro andepeHLitoBaHHA KNITUH (LLUCTU, aKiHETH, MiKCOCTOpK).
44. EHgocnopu b6akTepin (bopma, po3mipu, NONOKEHHA B KAITUHI, XIMiYHWI cknagd, dyHKLiOHanbHe
3HAYeHHA).
45. BioximiyHa nepebyaoBa KAITUHKU B NPOLLECi CMOPOYTBOPEHHS.
46. MexaHi3m cnopoyTBOPEHHA NPOKAPIOTUYHOI KAITUHMU.
KynbTuByBaHHA, PicT Ta PO3MHOXEHHA NPOKapioT
47. NoTtpebn mikpoopraHiamis y NOKMBHMX pedoBUHaX. PaKkTopKM pocTy.
48. KnacuoikaLia npoKapioTiB 3a TUMNOM XapuyBaHHSA | CNOCOBOM OTPUMAHHA eHeprii.
49. }MuBUNbHI cepeoBULLa, iX XIMIYHMIA CKNag, i Gi3MYHMIA CTaH. 3BUYANHI, EN1EeKTUBHI Ta andepeHLiinHo-
AIarHOCTMYHI cepegoBmLLa.
50. Posib nacmBHOi Andysii B HAAXOAKEHHI pe4OBUH B BaKTepiasibHy KAiTUHY.
51. Ponb nonerweHoi gudysii B HaAXOAKEHHI PEYOBUH B BaKTepiaNbHY KNITUHY.
52. MexaHi3m aKTUBHOIO TPAHCMOPTY HAAXOAMKEHHSA NOKUBHUX PEYOBUH B KAITUHY.
53. MexaHi3m TpaHcaoKalii rpyn abo nepeHeceHHA paauKanis.
54. OcobnmBoCTi iHAMBIAYaNbHOrO POCTY MiKPOOpPraHi3mis.
55. Pict bakTepilt B nonynsuii
56. YucTi KynbTypu bakTepii, MeToam ix OTPMMaAHHSA Ta NepeBipKM Ha YNCTOTY.
57. MpoToyHe KynbTUBYBaHHA B XeMocTaTax i TypbigocTaTax.
58. CMHXPOHi30BaHi KyabTypK, CNocobu iX OTPUMaHHA Ta 3HAYEHHS.
59. Cnocobu po3MHOKEHHA NPOKapPIOTIB.
60. Bnaue ¢pakTOpiB 30BHILIHbOrO CEpPefOBMLLA Ha BaKTepil.
61. Bnaue Ha 6akTepil pisnyHnx GaKTopiB 30BHILLIHLOrO CepeaoBuULLa.
62. Bnaue Ha 6akTepil XiMiuyHNX PpaKTopiB 30BHILLHBLOIO cepeaoBumLLa.
63. Bnaue Ha 6akTepii bionoriyHMx paKkTOPiB 30BHILLHLOrO CEPEeLOBULLA.
64. Bnaue TemnepaTypu Ha PO3BUTOK BaKTepianbHOI KNITUHU.
65. MeToau cTepunisaLii NOXMBHUX CEPEeLOBUILL | MOCYAY.
66. Bnave KucnotHocTi (pH) cepenoBuLLa i aepalii Ha po3BUTOK BaKTepianbHOI KNITUHW.
FeonoriyHa AianbHiICTb MiKpoopraHiamis
67. Ponb MiKpoopraHiamiB y Kpyroobiry asoTy. XapaKTepmucTMKa MiKpoopraHiamis, Lo 6epyTb y4yacTb B
dikcauii azoTy.
68. YuacTb 6aKTepiit B NepeTBOpPEHHI ByraeLo.
69. Ponb MmikpoopraHismis y Kpyroobiry ¢ocoopy.
70. Ponb MiKpoopraHiamiB y Kpyroobiry cipku.
71. Ponb MiKpoopraHismiB y Kpyroobiry 3anisa.
Cuctemartuka 6aKkrepii
72. TIOHATTA CUCTEMATUKM, Knacudikalia, TaKCOHOMIT, HOMEHKNATYPU, TaKCOHa.
73. WTtyyHa i npupogHa Knacudikauis, ix 3aBgaHHA i wini.
74. Ocob6aMBOCTI CUCTEMATUKM MPOKAPIOT. MPUHLMNKN CUCTEMATUKN.
75. TakCOHOMIYHMIA NoAiN NPOKApPIOT Ha KaTeropii 3a bepai.
76. XapaKTepuCcTUKa mikonnasm, ocobMBOCTi iX 6yA0BU i Ky/IbTUBYBaHHSA.
77. T-6akTepii, 3arasibHa XapaKTepMUCTMKa, MeXaHi3m pyxy.
78. T'pyna 1. Cnipoxetu (p. Borrelia, p. Treponema, p. Leptospira)
79. Fpyna 2. AepobHi / mikpoaepodinbHi, pyxausi, cnipanbHi / BurHyTi - 6aktepii (p. Helicobacter).



80.
81.
82.

83.
84.
85.
86.
87.
88.

lpyna 9. PukeTtcii i Xnamiaii 6byaosa, metaboniam, ekonoris.

I + 6aKTepii, XapaKTepUCTMKa OCHOBHMX Fpyn.

lpyna 17. T + KOKKM. 3aranbHa xapaktepuctunka P. Enterococcus, p. Micrococcus, p. Sarcina, p.
Staphylococcus, p. Streptococcus.

lpyna 18. [ + NnaAnyKM i KOKK, WO YyTBOPIOOTL eHgocnopw. p. Bacillus, p. Clostridium.

lpyna 19. T + Hecnopoobpasytowme Nannykn npasuabHoi popmu. p. Lactobacillus.

lpyna 20. I + Hecnopoobpasytowme Nannuykn HenpasuabHoi dopmu. p. Corynebacterium.
Ipyna 21. MikobaKTepii, bygoBa i 3HaYeHHA B PO3BUTKY iHPEKLIMHOIo npoLecy.

lpyna 25. CtpentomiueTn i 61n3bKi pogu. 3aranbHa XapaKkTepucTmKa.

I'pyna 34. ApxebakTepii. OcobamnsocTi 6yaoBsu, ximiuHui cknag,. EKonoris.

MikpocKoniuHi eykapiotu

89.

90.
91.
92.
93.
94.

95.
96.
97.
98.
99.
100

101.
102.
103.
104.
105.
106.
107.
108.
109.

110.
111.
112.
113.
114.

115.
116.
117.
118.
119.
120.
121.

OCHOBHi 03HaKM by40BM eyKapioTUYHOI KNiTUHW. KoHUenuia npo cuMmbioTUUHE NOXOAKEHHA NaacTua, i
MITOXOHZAIl 3 NpOKapioTiB.

Monbu: ocobamBOoCTI opraHisauii, XxapyyBaHHs, POCTy, CNocobiB PO3MHOMKEHHS.

LpirKaxKi. 3HAYEeHHA iX B HAPOAHOMY rocnoAapcTBi.

MikpomiueTn, 6yaoBa, PO3MHOXKEHHS Ta 3HAYEHHA A1 HAPOAHOIo rocrnoAapcTsa i MeaAnUUHM.
XapakTepucTtuka tMny Protozoa. MNatoreHHi HannpocTiLwi.

XapakTepuctuKa Knacy Flagellata. MapasnTuyHi XKryTuKosi (TpinaHacoma, ferwMaHus, TPUXOMOHaaMU,
nambnii, Tokconnasma).

Knac Sarcodina. lnseHTepiliHa ameba, mopdonoriyHi ocobMBOCTI Ta MKUTTEBUM LMK
XapaKTepucTMKa Knacy Sporozoa Ha NpuKAaai MansapinHoro Nnasmogis - 3yaHuKa manapii.

Knac Infusoria. Mapa3nTtuyHi iHpy3opii (banaHTnAin).

3arasibHa XapaKTepucTMKa BogopocTten, byaosa Ta Mopdonoria KAiTUHM.

Po3mHO»KeHHA BOAOpPOCTEN.

. 3HauyeHHA BOAOPOCTEN A/ HAPOAHOrO roCnoAapcTaa.

Bipyconoris

BigkpuTTa BipyciB. OCHOBHI BigMIHHOCTI Bif, iHLLUWX }KMBUX OPraHi3miB.

Ocob6amBOCTi XimiuHOro CKNaay BipyciB TBApPWUH, POC/IMH | BaKTepil.

bynoBa BipyciB pOC/NH Ta TBapWH

Mopdonoria Ta ocobansocTi 6yaosu baktepiodaris. MpakTnuHe 3acTocyBaHHA bakTepiodaris.

OCHOBHi MexaHi3MK B3aEMOZii BipyCiB 3 KNITUHOILO.

MpoAayKTMBHA iHpeKLiA. PO3MHOXEHHA BipyNeHTHUX dariB, NiTUMHUIA LUKA.

OcobnmsocTi poamHoxkeHHA OHK- i PHK-micHKx BipyciBs.

MomipHi Bipycu (OHKOBipycK Ta NoMipHi daru). AsuLLe BiporeHii.

Ninsorenns A u Pl Tuny. Po3pisHEHHA MiX iMyHiTeTOM 0 paramy Ta paropesmcTeHTHICTIo. MHOXWHHa
ni3oreHis.
AbopTtnBHa iHdeKuina. MexaHi3m il penpecopaBanaHme BHewWHMX GaKTOPOB Ha BUPYChI.
OCHOBHI TMNKX B3aEMOAIi MiXK Bipycamu.
Peakuis KniTWH Ha BipycHY iHbeKuito. IHTepdepoH i mexaHi3m 1ioro gaji.
MowwupeHHs BipycHOI iHdeKUiji.
PoanHa repnecsipycis. HalBaxknumBiwwi npeacTaBHMKK: Bipyc NPOCTOro repnecy, uMtomeranii, BiTpaHoi
Bicnu.

PoguHa renagHasipycis. Bipyc renatuty B.

PoguHa nikopHasipycis. Bipyc noniomienity, Bipyc renatuty A.

PoanHa petposipycis. Bipyc imyHoaediumty ntoanHu.

PoanHa pnasosipycis. Bipycu KniwoBoro eHuedanity.

PoauHa pabaosipycis. Bipyc ckasy.

PogunHa napamikcosipyciB. Bipycn napoTuTty, Kopi.

PoguHa opTomikcosipycis. Bipycy rpuny ntoanHu, TBapuH, NTaxis.

MeTaboniam npoKapior

122
123

124
125

. ®epmeHTn bakTepiit. KOHCTUTYLIMHI Ta iIHAYLUMOENbHI depMeHTH , eK30- Ta eHg0bepMeEHTH.
. OCHOBHi eHepreTUYHi pe4yoBUHM baKTepiaNbHOI KNiTUHWU. ATO Ta ApH+ (dyHKUi, ocobaneocTi

YTBOPEHHS Ta GYHKL,iOHYBaHHA).

. BpogiHHA AK cnocib oTpMmaHHSA eHeprii aHaepobHMMK BaKTepismMu.
. TekcosogudocdaTHU WNAX, Po3LLENNEHHA FreKCos.



126. KaTaboniam rekcos 3a cxemoto EHTHepa-ygoposa.

127. OkucntoBanbHUI NeHTo30docdpaTHMI WAAX PO3LLENIEeHHA FeKcos.

128. TomodepmeHTaTUBHE MONOYHOKUCAE BpoaiHHA, 30YAHUKK, XiMi3M, MPAKTUYHE BUKOPUCTAHHA.

129. CnupTose 6posiHHA. [pixKAXKi, iX cucTemMaTnKa, BNACTUBOCTI, NPAKTUYHE BUKOPUCTaHHA.

130. MponioHoBe 6poaiHHA, 36yAHMKK, 3HAYEHHA B HAPOAHOMY rocnogapcTBi.

131. MacnaHokucne 6poAiHHA, MOro TUNK, XiMi3m, 30y AHUKMN.

132. AuetoHOob6YyTM0BE BpoAiHHA, ABOda3HICTb NpoLecy, 36yAHNKN.

133. TetepodepmeHTaTUBHE MONOYHOKUCAE BpoaiHHA. Ximi3am npouecy. Ocobamnsictb meTabonismy
MOJIOYHOKUCANX BaKTepiil.

134. BukopucTaHHA BaKTepiasmu eHeprii COHAYHOro BUNpoMiHeHHA. OcobansocTi bakTepianbHOro
doTocuHTe3a. MexaHiam GOTOOKMCHEHHS.

135. XapaKTepucTMKa OCHOBHUX rpyn GOTOCUHTE3YHOUNX MIKpOOpraHi3mis. MirmeHTn 6akTepii.

136. Mpupoaa UMKNIYHOrO Ta HELWMKNIYHOIO GOTOCUHTESY.

137. doTocuHTes UiaHObaKTepin Ta NnpoxnopodiTis.

138. OcobnusocTi GoTOCUHTE3a ranobakTepii.

139. MexaHi3m B3aemogii baKTepiit 3 MONEKYASPHUM KUCHEM.

140. OCHOBHi MexaHi3mMu, Lo NexKaTb B OCHOBI aepobHoro anxaHHaA. 3HayeHHs UTK B eHepreTMyHoMy Ta
KOHCTPYKTUBHOMY MeTaboi3mi.

141. ®yHKLiOHYBaHHA AUXAJIbHOTO JIAHLOra Ta OKUCHIOBaNbHe GochopuItoBaHHA.

142. AHaepobHe guxaHHA. BUKOPUCTAHHA BaKTepiAMU HEOPraHiYHMX CNONYK, AK KiHLEBUX AOHOpIB
€NEeKTPOHiB.

143. Ocob6anBOCTi HEMOBHOIO OKMCHEHHA. OUTOBOKMCAE BPOAiHHS.

144. EHepreTM4HUn obMmiH xemosiToTpodiB, 0cobMBOCTI PYHKLIOHYBAHHA €/1€KTPOHTPAHCNOPTHOI
cucTemu.

Dopatok B. NMpuknag BapiaHTy eK3ameHauiHoro 6inety

Ek3ameHauiiiHnii 6inet Ne 2

1. NMpoaHanisyiTe 6yaosy Ta GYHKLUIT KNITUHHOT CTiHKK [+ BaKTepil

2. [aliTe xapaKTepUCTMKY 2-0i KaTeropii 3a BU3Ha4YHUKOM BaKTepilt 3a bepaxi .

3. OxapaKTepun3yBaTM MeXaHi3M aKTUBHOIO TPAHCMNOPTY PEYOBUH B BaKTepiaNbHY KNITUHY

MpaKTUyHe 3aBAaHHA:

1) Po3paxyBaTu po34inbHy 34aTHICTb MiKpocKona npu BUKopucTaHHi 06’ektnea 40x/0.65, umcnosa anepTypa
KOHAeHcopa 1, A0BXMHA xBMAI 550 Hm.

2) Po3spaxysaTut 06’em 50%-0ro po3umHy rtOKO3M, AKMIN HEOBXiAHWI ana npurotyBaHHA 900 ma cepenoBsuLla
MTMA, ake micTuTb 2% UbOro Byrnesoay

3) 3 KOO CTPYKTYpOto BaKTepianbHOi KNiTUHM 3B’A3aHi TpaHCNOPTHI GyHKLUi - 6aKTepil

Dopatok I. Cucrema peituHrosux (BaroBux) 6anis Ta Kputepiis OLiHIOBaHHA

PenTUHT cTyaeHTa B NpoLueci BUBYEHHA ANCLMNNIHM CKNAAa€ETbea 3 6aniB, WO BiH OTPUMYE 3a:
1.BMKOHaHHA Ta 3axmcT 4 nabopatopHux pobiT Ta 1 niacymkosuin 3axmct — 20 6anis;
2. MoaynbHa KOHTpo/ibHa poboTa - 20 banis;
3. Po3paxyHKkoBo — rpadiyHa poboTa — 10 6anis.

1. TabopaTopHi poboTu

Barosuit 6an oaHiei nabopatopHoi pobotn — 4. MakcumanbHa KifbKicTb 6anis 3a 4 nabopaTopHi
poboTn gopiBHIoe 16 6anm Ta 3a nNiacymKoBmin nabopaTtopHMit 3axmcT — 4 6anis. MakcumanbHa KinbKicTb
6ani., AKi CTYyAEHT MOXe o0Aep»KaTh 32 BUKOHAHHA N1abopaTOPHUX 3aHATb CKNAAAE:

4 6anm x 4+ 4= 20 6anis.

4 6anun — BibHe BONOAHHA TEOPETUYHUM MaTepiaiom 3a TeMOK N1abopaTopHOT poboTH,
- NPaBWU/IbHE Ta CBOEYACHe BUKOHAHHA nabopaTopHoi poboTu,



- NpaBwU/IbHe Ta 3pa3koBe 0POPMIEHHA MPOTOKONY;
- CBOEYACHUI 3axmCT poboTu.
3 6aniB — BONIOAIHHA TEOPETUYHUM MaTepiasom 3a TEMOIO labopaTopHoi poboTy,
- NpaBU/bHE Ta CBOEYACHE BUKOHAHHA nabopaTopHoi poboTu,
- aKypaTHe 0bOpPMIEeHHA NPOTOKOAY;
- CBOEYACHWI 3axmcT poboTn
2,4 6anis — BONOAIHHS TEOPETUYHUM MaTepianom 3a TeMoo N1abopaTopHOi poboTy,
- CBOEYACHE BUKOHAHHA 1abopaTopHOi poboTy,
- opopmeHHA NPOTOKONY;
- HECBOEYACHMI 3aXMCT poboTu.

AKwWwo nabopatopHi poboTn nponyweHi 6€3 NOBaXKHUX NPUUUH, TO BOHWN OLHIOIOTLCA B MeXax 3
6aniB 3a yMOBWM HaMUCaHHA 3aXUCTy Yy BM3HAYEHMW BMKNAZa4yeM 4ac i obopmneHHA nabopaTopHOi
poboTun. AKwWwo nabopaTopHi pobOTU NPONYLLEHI i3 NOBAXKHUX MPUYMH 3 HAZAHHAM A0BIAKM , TO BOHM
OLiHIOOTbCA B MeXKax 4 6aniB. 3axuctm nabopaTtopHUX PobIT NOBMHHI BYTU HanucaHi 4O BigNOBIAHMX
CEMECTPOBMX aTecTauin. 3axuctm nabopaTopHMx pobiT HanucaHi Ha He3agoBinbHUKA ban He
nepenucytTbCA.

Mig yac HanucaHHA 3axucTiB 1abopaTopHUX POBIT, MOAY/IbHOT KOHTPOJIbHOI PO6OTKU, NMMCbMOBOIO
eK3amMeHy He [03BONAETbCA CMUCYBATU i KOPUCTYBATUCh Dyab-AKMMM NanepoBUMM abo eNneKkTPoHHMMMU
axxepenamu iHpopmauii. MpyM HEBUMKOHAHHI L€l yMOBWU CTYAEHT OTPUMYE Hynb HaniB 3a 3axuct
nabopatopHOi pob0TH, MOAYNbHY KOHTPONbHY PO6OTY. MpPW CNMCYBaHHI HA eK3aMeHi CTYAEHT NPUNUHAE
BUKOHAHHA eK3ameHauiliHoi poboTn i MaTMme MOXKAMBICTb BMKOHATU €eK3aMeHauiiHy poboTty
BiANOBiAHO rpadiky NnepecknagaHHA eK3aMeHiB.

2. MoaynbHa KOHTpoAbHA poboTa

MaKcumasnbHa Kinbkictb 6anis 3a MKP - 20 6anis.

Kpumepii oyiHiosaHHA (mecmu):

npasuabHa Bignosigb Ha 99-100 % 3anunTaHb 20 6anis
npaBu/abHa Bignosigb Ha 95-98 % 3anuntaHb 19 6anis
npasuabHa Bignosigb Ha 90-94 %; 3annTaHb 18 6anis
npasuabHa BigNoBigb Ha 85- 89%; 3annTaHb 17 6anis
npasuabHa Bignosigb Ha 80-84 % 3anntaHb 16 6anis
npaBu/bHa Bignosigb Ha 75-79 % 3anntaHb 15 6anis
npasuabHa Bignosigb Ha 70-74 % 3anntaHb 14 6anis
npaBuabHa BiANOBiAb Ha 65-69 % 3anuTaHbL 13 6anis
npasBuabHa BignNoBigb Ha 60-64 % 3anuTaHb 12 6anis
npasunbHa Bignosigb < 60% 3anuTaHb He 3apaxoBaHo.

MoaynbHa KOHTpo/abHa poboTa, nponyweHa 3 MNOBa*KHOi MPUYMHM NOBMHHA OYyTM HanucaHa Ao
CeMeCTPOBUX aTecTal,ii y BU3HAYEHNI BUKNagayem Yac Nicna HagaHHSA BiaNoBiAHOT AOBIAKW.



3. Po3paxyHKoBo-rpadiuHa poborta

MaKcrMmanbHa KinbkicTb 6aniB 3a po3paxyHKoBo-rpadiyHy poboTy - 10 6anis.

Kpumepii oyiHt08aHHA:

10 6anie — NOBHO NPABUALHO BUKOHAHA 2PAiYHA CKAA008Q, PO3PAXYHKU i BUCHOBKU PO3pPaxXyHKOB0-
epagiyHoi pobomu micmame He meHwe 90% HeobxiOHOI iHghopmauii;

8-9 6anie — malixce No8HA 3 HE3HAYHUMU MOMUAKAMU/HEeMO4YHOCMAMU 2pagiyHa CKAadoea, PO3paxyHKU
i B8UCHOBKU pO3paxyHKoso-epagiyHoi pobomu micmame He meHwe 75% HeobxiOHoi
iHpopmauyii;

6-7 banie — npucymmHi He3Ha4Hi MOMUAKU/HemoYyHocmi 8 epadiyHili CKnadoesil, Po3paxyHKax i BUCHOBKU
pO3paxyHKoso-epagiyHoi pobomu micmame He meHwe 60% HeobxiOHOI iHgpopmayii;

meHwe 6 6asnie — He 3apPax08aHO, He BIPHO BUKOHAHA 2pPAhiYHA YACMUHQA i PO3PAXYHKU BUCHOBKU
micmame meHwe 60% HeobxiOHOI iIHhopmauyii.

LWrpadHi 6anu 3a:

HeroToBHicTb A0 nabopaTopHUX 3aHATb -0,5 6an

BiacyTHicTb cneuogary Ha nabopaTopHin poborTi -0,5 6an

BMKOHaHHA vyxoro BapiaHTy PIP -1 6an
3aoxouysasbHi 6anu 3a:

MigrotoBKa AeMmoHCTpaLiliHOro maTtepiany +1 6anm

BMKOHaHHA iHAMBIAYaNbHOro 3aBAAHHA +1-2 6ann

Yyactb y ppoHTaAbHOMY ONUTYBAHHI +0,2-0,5 6anu

MaKcumanbHa KinbKicTb AoAaTKoOBUX 6asniB MPOTArom CEMecTpy He MOXKe nepesullyBaty 5% Rc
T06TO 2,5 6anis.

Po3paxyHoK wkanu (R) pelimuHay:
Cyma Barosmux 6aniB KOHTPONbHUX 3aX0AiB NPOTATOM CEMECTPY CKNAAAE:
Rc = 20+20+10 = 50 6anis.

HeobxigHOO YMOBOIO A0ONYCKY A0 eK3aMeHy € HaNMCaHHA MOAY/IbHOrO KOHTPO/IO | pO3paxyHKOBO-
rpadiyHoi poboTH, BiaNpaLOBAHHA Ta 3aXMUCT BCix NlabopaTopHUx pobiT Ta cemectpoBuin penTuHr (0,6
R¢), To670 30 6anis i BULLE

ATtecTauia ctygeHTiB Ha 8 Ta 14 TMXKHAX CemecTpy NPOBOAMUTLCA 33 3HAYEHHAM MOTOYHOrO
PEUTUMHIY Ha Yac aTecTauii. AKWOo 3HaYeHHA PeUTUHTY He meHLwe 50% Big MaKCMMaNbHO MOXK/IMBOMO Ha
Yyac aTecTauii CTyAeHT BBAXKAETbCA aTECTOBAHMM.

PeiTuHrosa wkKana 3 ancumnnidm cknagae R = R¢+ Reg =100 6anis.

Buxogaum 3 po3mipy wkanun Rg= 50 6anis, Kputepii ek3ameHaLiMHOro OLiHIOBaHHS MatoTb BUTNAA,:

EK3ameHaujiiHa OLiHKa CKNaAa€ETbea 3:

EK3ameH BUKOHYETbCA MUCbMOBO.
— Bignosiagi Ha 3 TeOPeTUYHI NUTaHHA GineTy
(1 nuTaHHA — 15 6anis, 2 i 3 no 10 6anis) — 35 6anis
— po3B’A3aHHA 3 3agau4i (3 x 5 6anis) - 15 b6anis



KpuTtepii ek3ameHaLiNHOro ouiHoBaHHA:

NUTaHHA bisieTy (TeopeTunYHi 3anuTaHHA):

1 nuTaHHA

npaBu/bHa NOBHa BigNOBIAb

NMOBHa BigNOBiAb, HAABHICTb HE3HAYHMX HETOYHOCTEN

HenoBHa NpaBuMaAbHA BiANOBIAb

HenoBHa, YaCcTKOBO He MNpaBuWJbHA BigNOBIAb

BiANOBIAb AyrKe NoBepxHeBa, HEMAE 3HaHb OCHOBHUX TEPMIHIB,
HeMmae€ BignNoBi4i Ha NUTaHHA.

2 i 3 NnuTaHHA

npaBwW/bHa NOBHa BigNOBIAb

MOBHa BignNoBiAb, HAABHICTb HE3HAYHMX HETOYHOCTEN

HenoBHa NpaBwW/bHa BigNOBIAb

HenoBHa, YaCTKOBO He NMpaBu/bHaA BiANOBIAb

BiANOBIAb AyrXKe NoBepXxHeEBA, HEMAE 3HAaHb OCHOBHMUX TEPMIHIB,
HeMae€ BignNoBiAi Ha NUTaHHA.

KpuTepii ek3ameHaL,iMHOro oLiHBaHHA :

MpaKTMYHe 3aBAaHHA, PO3B’A3aHHA 3a4adi

NpaBMIbHO PO3B’A3aHa 3ag3a4a, popmynm po3wndpoBsaHi,
BKA3aHi po3MipHOCTI, NpaBuabHA BiANOBIAb

dopmyna He po3wndPpoBaHa, € HETOYHOCTI,

NOMWJIKM Yy XO4i po3B’A3KY ab0 po3MipHOCTAX

NPaBUNbHUN Xif PO3B’A3KY 3a4adi,

NOMMJIKM Yy 0BUYUCNEHHI, HE NpPaBW/bHA BiANOBIAb

€ TiIbKM OCcHOBHA popmyna, 3afa4a po3B’A3aHA HE NPaBUILHO,
HeMmae€ BignoBiAi Ha NUTaHHA.

15 6anis
13-14 6anis
11-12 6anis
9-10 6anis
0 6anis

10 6anis

9 banis

7-8 6anis

6 6anis

0 6anis

5 6anis

4 6anu

3 6anu

0 6anis

Mo3uTnMBHa eK3ameHauiiHa OLiHKA — CyMmapHa (PelTUHr cemecTPoBUiA Ta eK3aMeHaL,iHUIA) - NOBMHHA

6yTn 6inbwe 60 6anis .

Ona oTpMMaHHA CTYAEHTOM BiAMOBIAHMX OUIHOK MOro penTuHrosa ouiHka RD nepeBoguTtbCa 3rigHO

Tabanui:
Ro=Rc+Rg TpapuuiiHa ouiHKa
95-100 BiamiHHO
85-94 Oye pnobpe
75-84 Nobpe
65-74 3a40BiNnbHO
60-64 JoctaTHbO
Rp <60 He3aao0BiNbHO
Rc < 30 abo He BMKOHAHI iHLIi YMOBW | HE AONYLLEHWM
AONYCKY A0 €K3aMeHy

MNepecknagaHHA €K3ameHy, a TaKOX NigBULEHHA He3a40BiNbHOMO

BiZinoBigHOCTI A0 rpadika NikeigaLii 3aboproBaHocTel.

PENTUHTY NPOBOAUTLCA Y



