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Mporpama HaB4Ya/AbHOI AUCLUN/IIHU

1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYUAHHA Ta pe3y/ibTaTU HaBYaHHA

OncumnniHa oXonatoe TaKi OCHOBHI acnekTu: 6yaoBa KNITUH MiIKpOOpraHiamiB Ta BipyCHUX YaCTUHOK,

NPOLECcKH KUTTELIANBHOCTI MIKPOOPraHi3miB (KMBAEHHSA, AUXAHHA, PO3MHOMEHHA, meTaboniam). noain
MiKpOOpraHiamis Ta BipyciB Ha rpynu, pojb MikpoopraHiamiB y b6iocdepi, B3aemopgis 3 iHWMMMK
OpraHismamu Ta cepenoBULLEM, MPAKTUYHE 3HAYEHHA MIKPOOPraHiamiB B MegMUMHI, CiIbCbKOMY
rocnoaapcrBi, NPOMKUCNOBOCTI, bioTexHoNOriT Ta IHWKWX ranyssx.

MeTa HaBYanbHOI AUCUUNAIHU — CPOPMYBATHM Y CTYAEHTIB 34aTHICTb A0 aHaAi3y Ta BUPILLEHHA
3334 B rasiysi CTPYKTYPHOI OpraHi3auii eyKapioTUYHMX Ta NPOKAPIOTUYHUX KNITUH MIKPOOPraHi3amiB Ta
BipyciB, ix ¢izionoriyHnx Ta 6ioximiyHMX BNACTUBOCTEN, 3HAYEHHA MIKPOOPraHi3amiB y NPUPOAHNX
npouecax, rocnogapcrei i OXOpOHi 340p0OB’s.

Mpegmetom aucumnaiHn € 3aranbHa MiKpobionoria Ta Bipycosnoria € BMBYEHHA Oynosw,
®YHKUiOHYBaHHA, Pi3HOMaHITHOCTI Ta PO/ B NPMpOAi MiKpoopraHiamis (6aKTepii, apxei, MiKpocKkoniyHi
rpmbu, BoAOPOCTI, HAMNPOCTILWi) Ta HEKNITUHHUX GOPM XKUTTSA (Bipycw, Bipoian, NpioHK).

OCBIiTHi1 KOMNOHEHT GPOPMYE Y CTYAEHTIB HAaCTYNHi KOMNETEHTHOCTI:
3aranbHi KOMNETEeHTHOCTI

3K 01 - 3paTHiCTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaLLIAX;

3K 05 - 3paTHicTb BUMTUCA | 0BONOAIBATU CY4AaCHUMM 3HAHHAMMU;
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®daxoBi KOMNETEHTHOCTI

®K 04 - 3paTHicTb NpaLtoBaTh 3 6i0NOrYHMMM areHTamm, BUKOPUCTOBYBAHUMM Yy BIOTEXHONOTIYHMX
npouecax (mikpoopraHiamu, rpubu, pOCANHKU, TBAPUHW; BipyCH; OKPEMI IXHi KOMNOHEHTH);

®K 05 - 3gaTHicTb 34iMCHIOBAaTU €KCNePUMEHTasIbHI A0CAiAKEHHA 3 BAOCKOHANEHHA GionoriyHux
areHTiB, y TOMY YUCAi BUMKAMKATM 3MIHW y CTPYKTYpi CNaZKOBOro anapaTy Ta OyYHKLIOHANbHIM
AKTMBHOCTI BiONOTIYHUX areHTiB;

®K 17 - 3paTHicCTb aHani3yBaTtM Ta NpPOEKTyBaTUM BUPOOHWMUTBA 6iOTEXHONOrIYHOI NpodyKu;i
XapyoBoro, ¢apmaLeBTUYHOro, napadapmaLeBTUHHOIO Ta NPUPOAOOXOPOHHOTO XapaKTepy Ha
OCHOBI NPOLLECIB MiKPOOGHOro CUHTE3Y;

®K 18 - 3paTHiCTb BMKOPMUCTOBYBATM 3HAHHA NPO WAAXM 6IiOCMHTE3Y NPAKTUYHO LiHHUX
meTaboniTiB 41A BAOCKOHA/IEHHS BIOTEXHONOTIN X O4eprKaHHS.

MporpamHi pe3ynbTaT HaBYaHHA

MPH 03 - BMmiTM po3paxoByBaTW CKAQL MOMMBHUX CepesoBML, BM3HAYATM 0OCOBAMBOCTI iX
NPUroTyBaHHA Ta CTepuAaisauii, 34iMCHIOBATM KOHTPOJIb AKOCTI CUPOBUHU Ta rOoTOBOI NPOAYKLIl Ha
OCHOBI 3HaHb NpPo }i3MKO-XiMiYHI BNACTUBOCTI OpraHiYHMX Ta HEOPTraHIYHMX PEYOBWUH;

MPH 07 - BMmiTn 3aCTOCOBYBATU 3HAHHA CKNaAgy Ta CTPYKTYPU KNITUH Pi3HUX BiONOriYHMX areHTis gna
BM3HAYEHHA ONTUMANbHUX YMOB KY/JbTUBYBaHHA Ta MNOTeHLiany BMKOPUCTAHHA O0CNIAMYBaHUX
KNITUH y BioTexHonorii;

MNPH 08 - BmiTn BMAINATM 3 NpUPOAHUX cybCTpaTiB Ta iAeHTMIKYBATM MIKPOOPraHiaMmn pPisHUX
CUCTEMATMYHMX Tpyn. BM3Hayatu mopdonoro-KyabTypanbHi Ta ¢isionoro-bioximivyHi BnacTmsocTi
pi3HWUX BioNOriYHUX areHTiB;

MPH 09 - BmiTn cknagatv 6a30Bi NOMBHI cepefoBulla A1 BUPOLLYBAHHA Pi3HUX GionoriyHMX
areHTiB. OuiHOBaTK 0c0BANBOCTI poCTy HionoriYHMX areHTiB Ha cepenoBULLAX PI3HOTO CKNaay;

MPH 10 - BmiTM NpoBOAMTU EKCNEPUMEHTANbHI OOCAIOXKEHHA 3 METOK BM3HAYEHHA BN/IUBY
di3MKoXiMiYHMX Ta GionoriyHMX aKToOpiB 30BHILUHLOIO CEPeAOBULLA HA KUTTELIANBHICTb KAITUH
*KMUBUX OpPraHiamis;

MNPH 11 - Bmith 34icHOBaTM 6a30Bi reHeTUYHI Ta LUMTONONIYHI AOCAIAMKEHHA 3 BAOCKOHANEHHSA i
nigBUWEHHA OIOCMHTETUYHOI 3[aTHOCTI  6i0NOriYHMX areHTiB 3  ypaxyBaHHAM MNPUHUMNIB
6iobesnekn, 6iozaxmcty Ta OGioeTUKM (iHAYKOBAHWI MyTareHe3 3 BUKOPUCTAHHAM i3UYHUX i
XiMiYHUX MyTareHHux ¢akTopis, BiAbip Ta HAKOMMYEHHA AyKCOTPOPHUX MYTAHTIB, NEpPeHEeCceHHs
reHeTUYHoi iHpopmauii Towo);

MPH 12 - BukopucTtoBytoum mikpobionoriuHi, ximiuHi, ¢ianyHi, Gpismko-ximiuHi Ta BioximiuHi meTogum,
BMIiTM 34IMCHIOBATU XiMIYHUMA KOHTPO/b (BM3HAYE€HHA KOHLEHTpaLjii po34MHiB Ae3iHpiKyBanbHUX
3acobiB, TUTPYBa/IbHUX areHTiB, KOHLIEHTPALLi KOMMOHEHTIB MOXMBHOIO CepefoBullia TOLLO),
TEXHOJIOMYHUIN KOHTPO/Ib (KOHUEHTpaUii akepen Byraeul Ta a3oTy Y KyAbTypasbHin pianHi
YyNpoAoBX MpOUECY; KOHLUEeHTpaLil UifboBOrO MNPOAYKTY); MIKpObOIONOriYHMIA  KOHTPO/b
(BM3HaAYeHHA  MIKPOBGIONOrYHOT  YMCTOTM  MOXMMBHUX  CepedoBMU, Nicaa  cTepwunisalil,
MiKpobionoriyHoi YncToTn 6ioN0riYHOro areHTa ToLLo), MiKPObiO/IOrYHOT YUCTOTN Ta CTEPUNBHOCTI
6iOTEXHONOTIYHMX NPOAYKTIB Pi3HOIO NPU3HAYEHHS;

NPH 14 - Bmitn obrpyHTyBatn BMbip biosioriyHOro areHTa, CKAaZly NOXMBHOrO cepeaoBuula i
cnocoby Ky/nbTMBYBAHHA, HEOOXigHMX AOMOMIKHMX POBIT Ta OCHOBHWUX CTafilA TEXHOMOTIYHOrO
npovecy;

MPH 20 - BmiTm po3paxoByBaTM OCHOBHI KpuTepii OUiHKM edeKTUBHOCTI 6ioTexXHONOriYHOro
npouecy (mapameTpu pocty 6i0NOrYHUX areHTiB, LWBUAKICTb CUHTE3Y LINbOBOro MNPOAYKTY,
CMHTe3yBa/sibHa 34aTHICTb 6i0NOrYHUX areHTiB, €KOHOMIYHMN KoedilieHT, BUXi4 UiNbOBOro
NpoAyKTY BiA, cybcTpaTy, NPOAYKTUBHICTb, BAPTICTb NOXUBHOIO CEPeAOBMLLA TOLLO);

MPH 26 - BMiT BMKOPUCTOBYBATM 3HAHHA NPO WAAXM BIOCMHTE3y NPAKTUYHO LiHHMX MeTaboniTis
ANA BAOCKOHaNEHHA BIOTEXHONOTINM X 0AeprKaHHS.



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NIOriUHIA CXemMi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpPamolo)

3a cBOIM 3MicTOM AMCUMMNAIHA 3aliMaE YiibHe Micue B niaroToBLi daxiBuiB bioTexHonoriB i 6asyeTbeA
Ha 3HAHHAX | HaBMYKax CTYAEHTIB, OTPMMAHMX NPU 3aCBOEHHI KypcCiB «HeopraHiyHa ximia», «OpraHivyHa
Ximia», «bioximia», «bionoria KNITUHNY.

HabyTi 3HaHHA Ta YMiHHA NiCNA BUBYEHHA JAHOT AUCUMNAIHWU CTYAEHTU MOXYTb BUKOPUCTATU Hagani
NPU BUBYEHHI TaKMx aucumnniH «leHeTuMKa», «3aranbHa b6ioTexHonoria», «bioTexHonoria xap4yosux
BUPOOHNLTBY, «bioTexHonoria rpmbie», « Mikonoria» Ta iHWKX.

3. 3MmicT HaBYaNbHOI AUCUUNNIHN

Tema 1. MpepgmeT i 3aBaaHHA MiKpobionorii; ii micue B cyyacHin bionorii. IcTOpnyHi eTann po3BUTKY
Mikpobionorii. MoN0XKeHHA MiKpOOpPraHiamis y Npupoai.

Tema 2. CTpyKTypHa opraHisauia eyKkapioTUYHOI Ta NPOKAPIOTUYHUX KNITUH

CTpYKTypHa OpraHisaLia eyKapioTUYHOT KNiTUHW. 3ara/ibHa XapaKTepuUCTUKA BO4OPOCTEN, HAMNPOCTIWNX
Tema 3. 3aranbHa xapakTepucTnKa rpubis.

Tema 4.3aranbHa XapakKTepucTMKa npoKapioT. OcobamBocTi 6yAoBWM KAITUHHOI CTiHKM bGakTepin [-
No3nUTUBHMX BaKTepil

Tema 5. Ocob6amnBocTi 6ya0Bu I —HeraTUBHOI KNITUHHOT CTiIHKK BaKTepin.

Tema 6. 30BHilWHi (Ha4060N0HKOBI) CTPYKTYpPU Y BaKTepil.

Tema 7.0cobaumBocTi 6yaosu ymtonnasmatTuyHoi membpaHu 6akTepii

Tema 8-9. BHYTPIKNITUHHI CTPYKTYpUK BaKTepiaibHOT KNITUHK

Tema 10-11.Mpobaemun cMcTeEMATUKKM NPOKAPIOT, TUMNK | MeTa Knacudikalii.

Tema 12. XapaKTepuCTMKa OCHOBHUX rpyn HakTepin

Tema 13. XapuoBi noTpebu mikpoopraHiamis

Tema 14. MexaHi3aMn HaAX04KEHHA NOXMBHUX PEYOBUH Yy BaKTepianbHy KAITUHY

Tema 15-16. PicT Ta po3MHOXKeHHA 6akTepil.

Tema 17.4jia $izanyHux, ximiyHnx i 6ionoriyHnx Gpaktopis Ha MiKPOBHY KAITUHY

Tema 18. MopdonoriyHe andepeHLitoBaHHA baKTepili.

Tema 19. 3aranbHa xapakTepucTnKa metaboniamy npoKapioTis

Tema 20. 3aranbHa cxema eHEPreTUYHOro 0OMmiHy.

Tema 21. bpoajiHHA K cnocib oaep»KaHHA eHeprii.

Tema 22. CnnpTtoBe, MaCcAAHOKUC/E Ta aLEeTOHO-byTuoBe BpoaiHHA.

Tema 23. TUNu XKUTTS, WO OCHOBaHI Ha poTodochopumatoBaHHiI

Tema 24. KOHCTPYKTUBHUI 06MiH poTOTpOodiB.

Tema 25. TUnNu XKUTTA, WO OCHOBaHI Ha OKMCAtoBaibHOMY GoCchOpPUIOBAHHI
Tema 26. HenoBHe OKUCHEHHA Ta aHaepobHe AMxaHHA.

Tema 27. OcobnmBOCTi eHepreTUYHoro metaboniamy NiTOTPOPHMX MiKpOOpraHiamis.
Tema 28-29. Po3noBcloaKeHHA MikpoopraHiamis B biocdepi. O6ir a3oTy.
Tema 30. BBegeHHA B Bipyconorito.

Tema 31. XimiuHa npupoga Bipycis. byaoBa HyKNeiHOBUX KUCAOT.

Tema 32. binKu BipycCiB Ta iHLWI XiMi4Hi KOMNOHEHTM BipPiOHIB.

Tema 33. Mopdonoria Ta CTpyKTypa Bipycis.

Tema 34. Bipycu 6aktepiit. bBaktepiodaru.

Tema 35. Knacuodikauis Ta TaKCOHOMIA BipyciB.

Tema 36. OcHoBHI rpynu Bipycis, Wwo mictate AHK

Tema 37. OcHoBHI rpynu BipyciB, wo mictatb PHK

Tema 38-39. MexaHi3am B3aemoain Bipycy Ta KniTuHW. MNpoayKTuBHa iHdeKLU,iA.
Tema 40-41. MNpoayKTMBHa iHPeKLiA, Lo BUKIMKaHa bakTepiodaramu

Tema 42. BiporeHisa Ta NnOMipHi Bipycu

Tema 43. OHKOreHHi Bipycu

Tema 44. Peakuin KNiTUH Ha BipycHY iHpeKUito. B3aemogis mix Bipycamu



Tema 45. Bnave ¢paKTopiB 30BHILLHbOro cepeaoBuLLa Ha Bipycu. MNownpeHHs Bipycis.

4,

HaBuanbHi matepianu Ta pecypcum

PekomeHpgoBaHa nitepartypa

ba3oBa:

1.

Mikpobionoria : nigpyyHuk / M.I. Cepriiiuyk, B.K. Mosyp, T.M. ®ypsikoBa Ta iH. - K.
BuaasHuyo-nonirpadiyHnin ueHtp "Kniscobkunii yHisepcutet", 2008. — 541 c.

Mupor T.M. 3aranbHa mikpobionoria: Migpy4Huk. — K.: HYXT, 2010. — 623 c.

Mikpob6ionoris. Tom 1 : nigpyyHuk / Cepriiuyk M.T., Ckika /1.M., Cepriituyk T.M. Ta iH. — K.: ®OM
Macnakos, 2020. — 500 c.

MpakTn4Ha Mmikpobionoria: HaBYanbHUI NOCiIBHUK / C.I. KnumHiok, 1.O. CuTHuMK, B.M. LUnpobokos;

3a 3ar. pea.: B.M. lWupobokosa, C.I. KnumHtoka. — BiHHunusa : HoBa KHura, 2018. — 576 c.

r'ynsb C.M., Mepetatko T.b., Masnosa K0.0. 3aranbHa Bipyconoria HaB4anbHMit NOCiIGHUK. — JbBiB:
BuaasHnumin ueHTp JIHY im. IBaHa PpaHka, 2010. — 264 c.

3aranbHa Mmikpobionorisa Ta Bipyconoria. /lTabopaTopHUIA NPaKTUKYM [ENeKTpoHHe BWMAaHHA] :
HaBy. nocib. gns 3p06yBaviB cTyneHAa 6akanasBpa 3a OCBITHbOK Mporpamoto «bioTexHonorii»
cneuianbHocTi 162 bioTtexHosnorii Ta bioiHxeHepia / KNI im. Iropa CikopcbKoro ; yknaa. : /1. b.
OpnabiHcbKa, /1. M. O3uryH, /1. O. TitoBa. — EneKTpoHHi TekcToBi AaHHi (1 dalin: 2.7 MB, pdf). — K. :
KMl im. Iropsa CikopcbKoro, 2022. - 121 C. - HasBa 3 eKpaHa.
https://ela.kpi.ua/handle/123456789/48861

MiKpobionoris 3 TeXHIKO MiKpobionoriYHMX AocniaXKeHb, Bipyconoria Ta iMyHonoria : Nigpy4yHUK
ANA CTYAEHTIB BULLMX MeAMYHUX HaBYanbHUX 3aknaais I-1ll piBHiB akpeguTauii / B.A. liota, O.B.
KoHOHOB. - Kunis : MeguumHa, 2017. - 574 c.

Mikpobionoria 3 ocHoBaMu imyHoorii: NigpyydHuK / B.B. Januneityerko, .M. ®egeuko, O.M.

KopHinuyk, I.I. ConoHuHKo. — 3-€ BuaaHHs. — K.: BCB «MeauunHa», 2020. — 376 c.

DonomixHa:

9.

10.

11.

12.

13.

14.

15.

Mikpobiosioria : nigpy4HUK ANs CTYAEHTIB BUMLMX MEAMYHMX HaB4Ya/bHUX 3aknagis I-lll pisHiB
akpeautauii / B.A. liota, O.B. KoHoHOB. - Kuis : MeanuuHa, 2012. - 454 c. : in.

Mikpob6ionioria : HaBy. noci6. / I.b. PygascbKka, 6.0. Fony6, B.l. MaHapuka ; MOH YKpaiHu,
KWIBCbKMI Hall. TOProBe/ibHO-€KOHOMIYHWNI YH-T. - KniB : KWiB. Hau,. Topr.-eKoH. yH-T, 2013. - 296
c.

3aranbHa mikpobionoris i Bipyconoris: HaBy. nocibHuk / /1.C. ActpemcbKa, |.M. ManuMHoBCbKa. —
K.: HAY, 2017.-232 c.

YopHa T. M. Mikpobionoria : HaB4anbHWUI NOCibHUK / T. M. YopHa ; YHiBepcuTeT aeprKaBHOI
dickanbHOi cny*Kbu YkpaiHu. — lpninb : YAPCY, 2020. — 412 c.

3aranbHa Mikpobionoria, Bipyconoris, iMmyHonoria. BubpaHi nekuii: Hasy. nocibHuk / M. 3.
MpotyeHko. — Opeca: Ogec. gep. yH-T, 2002. — 298 c. — (Bb-Kka cTygeHTa-meamka). In. 54.
Tabn. 22. bibniorp. 33 Hass.

Mikpob6iosioris : NigpyYHUK ONA CTYAEHTIB BULWMX HaBYaNbHUX 3aKnagis / H.l. ®dinimoHosa, /1.9,
Cinaesa, O.M. Auka, O.T. Tenaepix, H.KO. LUesenboBa [Ta 5 iHWMX] ; 3a 3aranbHO pegakuieto H.1.
®inimoHoBOI ; MiHicTepcTBO OXOpOHM 340poB'As YKpaiHM, HauioHanbHWit dapmaueBTUYHUI
yHiBepcuTeT. - Xapkis : HPaY : 3onoTi ctopiHkM, 2019. - 674 CTOPIHOK, 8 CTOPIHOK KOJIbOPOBUX
doTointocTpauiii ; pucyHkM, Tabanui

Bekipunk K.M. Mikpobionoris 3 ocHoBamu Bipyconorii. — K.: /Inbigp, 2001. — 312 c.



HaB4YanbHUMA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCUUNANIHU (OCBITHBOrO KOMMOHEHTA)

HaBuyanbHa aucumnniHa nepeabavae nekuii, nabopaTtopHi poboTn, MoAy/IbHY KOHTPO/IbHY PobOTY,
pO3paxyHKOBY pobOTy i eK3aMeH.

YacoBe HaBaHTaXEHHA Ha BK/IKOYAE HACTYMNHI NeKuii:

Ne

s/n HasBa Temu neku,ii Ta nepenik 0CHOBHUX NUTaHb, WO ByAyTb PO3rNaAaTUCH

1 Mpeamer i 3apgaui mikpobionorii, ii micue B cyyacHin 6ionorii. IcTOpUYHiI eTanu po3BUTKY
mikpobionorii . MonoxkeHHA MiKpoopraHiamis y npupoga,.

npupoAi, B rocnofapyi AianbHOCTI NOAUHU, B OXOPOHi 340pPOB'S, B OXOPOHi HAaBKONMULIHbOIO
cepenosuLa. MikpoopraHiamu, siK roIoBHUI 06'€KT reHHOI iHXKeHepii Ta cyvacHoi 6ioTexHooril.
CyyacHi npobnemi mikpobionorii.

PO3BUTOK HayK MpO Mpupoay, PO3BUTOK KOHLENTYyaNbHOI cxemu bGioreHesucy. Biakputra
MiKpoopraHiamiB A. BaH JleBeHrykom. Ponb Jlyi Mactepa B dopmyBaHHiI Mikpobionorii. 3HayeHHA
pobiT Koxa P., beltepiHka M., BuHorpaacbkoro C.M. Ta iH. PO3BUTOK BiTYM3HAHOI MiKpobionorii:
poboTn MeuHikosa l.l., IBaHOBCbKOro LI,.VI., OmenaHcbKoro B., 3abonoTtHoro A.K., XonogHoro
M.T.

OCHOBHi HanpsAMKW PO3BWUTKY Cy4acHOi Mikpobionorii: 3aranbHa, NPOMMCIOBA, FPYHTOBA,
BOAHA, reosioriyHa, meanyHa, BeTepUHapPHa, CiIbCbKOrocnoaapcbKa, ekonoriyHa mikpobionoris.
XapaKTepucTmKa ix 3agau.

JocArHeHHA B ranysi MONEKYNAPHOI opraHisauii mikpoopraHiamis. XapakTep 3B'A3Ky MiXx
CTPYKTYPOIO Ta PYHKLi€EID, 3HAaYEHHA AOCNIAMKEHb FeHeTUKM Ta Bioximii bakTepiit i Bipycis.

OCHOBHI rpynu XMBOFO CBITY Ta O3HAKW, WO BUKOPMUCTOBYKOTbCA AN1A iX BUAINEHHA, TUNU
KNiTUHHOI opradisauii. CeiT MiKpoopraHiamis, 3arasnbHi O3HAKWM | PI3HOMAHITHICTb. Po3mipu
MiKpOOpraHi3amiB. M0/IOKEHHA MiKPOOpPraHi3amiB B CUCTEMI KMBOTO CBITY; Npobema NnepBUHHOrO
noainy MikpoopraHiamis, KOHUEMUiA NPOTUCTIB. ICTOTHI BiAMIHHOCTI B OpraHisauii ABOX TMNiB
KNITUH: eyKapioTUYHOI Ta NMPOKapioTUYHOI. MepBUHHUI NOAIN MIKPOOPraHiamiB, NPUNHATUIA B
Hal 4ac: eyKapioTU4YHi MiKpoopraHisamm — BOZOPOCTi, HalnpocTiwi, rpubun Ta NPOKAPIOTUYHI
MiKpoopraHiammu — 6aktepii i apxebakrtepii. «HaHobaKTepii». Bipycn AK ocobamBa HEKNITUHHA
dopma Kutra. OCHOBHI BigAMIHHOCTI BipyciB Bif, KNiTMHHUX OpraHiamiB: ocobaunBocTi byaosu,
XiMiYHOro cKknaay Ta cnocoby PO3MHOMKEHHS.

PekomeHOosaHo: 1,2, 6,7,14

2. CTpyKTYpHa oOpraHisauia eyKapioTU4HOI KANiTUHW. 3aranbHa  XapaKTepUCTUKA
BOAOPOCTEN, HAMNPOCTILLUMX.

3HaYeHHA Ccy4yaCHUX MeTOAiB MiKpocKonii, AaesiHTerpauii, 6ioximiyHMX meToAiB,
aBTopagiorpadii B BUBYEHHI TOHKOI CTPYKTYPU KNITUHU. OCHOBHI O3HAKM eyKapioTUYHOI KNITUHU:
obopmneHe AAPO, XPOMOCOMM, HAABHICTb €HAOMNAA3MATUYHOIO  PETUKYAyMy, BaKyonew,
CaMopEeNpPOAYKTYIOUNX MIACTMA, MIKPOCYAMH Ta MIKPOHUTOK. [ToOBEpPXHEBI LWAPK eYKapPiOTUYHUX
MiKpoopraHiamis (ninonpoTteiHoBa MembpaHa, 30BHIlLHA KAITUHHA CTiHKA, WO MICTUTb
nonicaxapuau abo HeopraHiyHi cybcTaHuiji). OpraHenn pyxomocTi eykapioT

BogopocTi - opraHiamu, wo mictatb xaopodin. PisHOMaHiTHiCTb mopdonoriuHnx dbopm:
OAHOK/ITUHHI, HMUTYACTi, KOMOHiIaNbHi abo UEHOUWTHI, AeAKi 6araToKNiTUHHI 6e3 BUABMEHOrO
andepeHuitoBaHHA. Cnocobu pPO3MHOXKEHHA Ta KUBAEHHA. HalnpocTiwi - OAHOKAITUHHI.
Knacudikauia HamnpocTiwmx: AXKryTmkosi, ameboigHi, cnopoBuKku, iHpy3opii. KoHuenuia npo
NoxoAKeHHA HaWnpPoCTIiWMX 3 Aeaknx BoaopocTeit. Npubu, 3aranbHa xapakTepucTuKa. byaosa




BereTaTMBHOro Tifla rpubis. PicT Ta cnocobu po3amHoxKeHHA. Knacudikauia rpmbis: dpikomiueTw,
ackomiueTtun, H6asmgiomiuetn. OCHOBHI BigMiHHOCTI MiK ¢dikomiueTamu Ta BUWMMKU rpubamu.
XapaKTepucTMKa ackomiueTiB Ta 6asupiomiuetis. Opixkaxi Ta uBinbosi rpnbu, ocobanBocTi ix
Mmoponorii Ta PO3MHOMKEHHSA. MPaKTUYHE BUKOPUCTAHHA LBiIbOBMX Ta APiXAKEBUX rpnbis.

PekomeHdosaHo: 1, 2,6,10,11

3aranbHa xapaKTepucTuka rpubis.

BynoBa BeretatmBHOro Tina rpunbis. PicT Ta cnocobu po3amHoXKeHHA. Knacudikauis rpunbis:
dikomiueTn, ackomiuetn, 6asmngiomiuet. OCHOBHI BiAMIHHOCTI MiXK QiKOmiLeTamn Ta BULLMMMU
rpmbamun. XapakTepucTMka ackomiueTtiB Ta 6asuaiomiueTis. Adpixaxki Ta UBiNbOBI rpmbu,
ocobnueocti ix mopdonorii Ta PO3MHOMKEHHS. [lpakKTUYHE BWMKOPUCTAHHA LUBINbOBUX Ta
APiKOKeBUX rpmbiB.

PexomeHdosaHo: 1, 2,9, 10,11

3aranbHa XapaKTepucTMKa npoKapior. Ocob6amBocTi 6ya0BM KNITKOBOI CTiIHKM 6akTepin I-
no3nTUBHUX baKTepiit

MiKpOCKONIYHI mMeToaM BMBYEHHA MIKpOOpraHiamis. PisHOBMAWM CBITAOBOI MiKpoOCKonNii:
$a30BO-KOHTPACTHA, yAbTpadioneTosBa, AOMIHICLEHTHA. [OCAigXKeHHA MBUX | iKCOBaHMX
06'eKTiB, eneKTpPOHHA MiKpocKonif. 3arasibHa XapaKTEPUCTUKA MPOKapioTiB. PisHOMaHITHICTb
mopdoonoriyHnx Gopm, Bapiauii po3mipis, meTaboniuHi ocobanBOCTI. 3arasibHa XapaKTepuCTUKa
NoBEepPXHEBUX CTPYKTYpP, IX SIoKanisauia, 6yaosa i po3amipu, XiMidyHWIA cKnag. KAiTMHHA CTiHKa.
XiMiYHWIM CKnag i monekynapHa opraHisauia nentugornikaHa. Ocob6amBocTi 6yao0BM NenTUAHOI
YaCTUHW MypeiHy y Ppi3HUX rpyn 6aKkrtepi, xemoTunu mypeiHy (rpyna A (1-4), rpyna B).
JNlokanizauia nenTMgornikaHa B CTIHKAX FPaMMNoO3UTUBHUX | TFpaMHeraTMBHUX OGakTepil.
Ocobnmsocti 6ygoBM  KNITUHHOI CTIHKM TPAamMMo3UTUMBHUX 6GakTepit (dipmikyTie). l0NOBHI
KOMMOHEHTU Ta iX BMIiCT B KANITMHHIN CTiHUi (MypeiH, TEMXO0€EBI Ta TEWXYPOHOBI KMCNOTU, abo
nonicaxapuam, 6inku). Tenxoesi KMcnoTu, ix byaosa, nokanisauia i GyHKUiT (KaTiOHHUI 0BMIH,
perynauis akTMBHOCTI aBTOJi3NHIB, popmyBaHHA paropelenTopiB, aHTUTEHHUX B/IaCTUBOCTEN Ta
iH.).

PekomeHOosaHo: 1,2,5,7, 14

Ocob6nusocTi 6yaosu I —HeraTMBHOI KNiTKOBOI CTiIHKK 6aKTepiW.

KniTMHHa CcTiHKa rpamHeratmBHMX (rpauumnikyTis) GaKTepin: CTPyKTypHa opraHisauia i
dYHKUiOHaNnbHa CcKnagHicTb. BmicT, nokanisauis Ta ocobnusocTi 6yaoBuM nenTuaornikaHa
rpamHeraTMBHUX 6aKTepiii. 30BHIWHIN Wap KAITUHHOI CTiIHKM (30BHIWHA mMembpaHa), ronoBHi
KomnoHeHTU: ¢ocdoninign, ninononicaxapugm, AninonpoTeiH Ta 6inku. Jlinononicaxapua,
MOJIEKYNAPHA Bara, XiMiYHWI cknag. byaoBa pi3HMX AiNAHOK ninononicaxapuaa 6akTepii poay
Salmonella: ninigy A, octoBa R i 0-3amiweHoro 60KoBoro naHutora. Po3milweHHs
ninononicaxapuga B 30BHilWHIN membpaHi, MOro TOKCUYHICTb i aHTUreHHa chneundiyHicTb.
NinonpoTeiH Ta Moro ¢yHKLUi. Bi KM OCHOBM 30BHILHbOT MembpaHu, iX poab y popmyBaHHI nop
peuenTopiB BipyciB i bakTepioyMHiB. MiHOPHI 6inKKY, WO BUKOHYIOTb TPAHCMOPTHI Ta peLenTopHi
dyHKUji. NMepunaasmaTUYHUIA NPOCTip, rigponiTUYHI depmeHTH Ta BiNKM TPaHCNOPTY.

OCHOBHi YHKLUIT KAITMHHOT CTiHKM 6GaKkTepiit: BM3HayeHHA GOPMM KAITUHKM, NpoTUAiNA
TYPropHOMY TWUCKY KAITUHHOIO BMIcTy. 3acobu BWAANEHHA KAITUHHOI CTiHKM y baKTepil
(bepmeHTaTMBHMI, MOpPYLIEHHA CMHTE3Yy), OTPMMaHHA MpoTonnactie i cdeponnacTis.
BMKOpMCTAHHA NpOTONANAcTiB B KAITUHHIN iHXeHepii. OTpumaHHs L-dopm, ocobamBocTi ix
Ky/1bTUBYBaHHA.

PekomeHdosaHo: 1,2,7-9,14

30BHiwWwHi (HaA06010HKOBI) CTPYKTYpU Y BaKTepiit.

Kancynn i chmsosi wapu. Metoan BUABNEHHA Kamncya, XimidyHa npupoaa. Pi3HOMaHITHICTb




KancybHUX eK30MnosiMmepiB: ek3ononinentuam (nonirnytamiHoBa KMCNOTa), eK3onoicaxapuam,
O CMHTE30BaHi i3 caxapoHyKneotTuaiB (Uenonosa, rNtOKaH, MNoJiypoHiaasu, nonicaxapuaum
NHEBMOKOKKIB), eK30mnoJlicaxapmam, WO CMHTE30BaHI 3 caxapo3un (AeKCTpaHu, neBaHu). 3axmcHi
bYHKUji Kancya: nigBULLLEHHA CTIMKOCTI A0 Ail TOKCMYHUX pedyoBuH, darouuTis, baktepiodaris,
pagiayii. Mini, ¢imbpii, purigHi NpMAATKKM, WMPOKO PO3MNOBCIOANKEHI cepen, rPamHeraTMBHUX
H6akTepi. byaosa, po3MilLeHHA Ta y4acTb Mini B NPUKpPINAeHHi 6aKkTepiaNbHOI KNITUHU A0 Pi3HMX
cybcTpatie. Mini 3aranbHoro tuny E. coli, ctatesi F-mini. OKryTuku 6akTepin, iX KinbKicTb i
XapaKTep po3MmilleHHs. BigmiHHI ocobamBocTi 6ya0BuM, XiMiYHWI CKNaA, | CTPYKTYPHA opraHisauia.
MpocTi i CKNagHi AXIYTUKKM, 3MIiAHUA TUMN OXKTYTUKYBAHHA. KOMMNOHEHTU [XKFYTUKOBOrO
anapaty: cnipanbHa HUTKA, ra4yok, 6asanbHe Tinbue. OcobnmBocTi opraHisauii 6asanbHoi
CTPYKTYPU TPAaMMNO3UTUBHUX | TpaMHeraTuBHux 6akTepii. MexaHiam pyxy [AMKryTUKIB.
OcobnmBocTi pyxy cnipoxeT. AKcia/lbHi HUTKK cnipoxeT, iX cknag Ta pyx. Kos3atoya i noB3atoya
PYXOMicTb AeAKkux 6akTepin Ta ii mexaHiam. Pyx y 6aKkTepil.

PexomeHOdosaHo: 1,2, 5,7-10

Ocob6nusocTi 6yao0Bu LUTONNA3MATUYHOT MeMbBpaHKu 6aKTepiid.

OcobnmBocTi 1i  cknagy, CTPYKTypu, i O&yHKUii y 6akTtepin. Metoaum BUAINEHHS
uuTONNa3MaTUYHOI MembpaHu, ofepKaHHA MeMOpaHHWUX MpenapaTiB, BMBYEHHA iX CKnaay,
CTPYKTYPHOI opraHizauii i ¢yHKUiA. XiMiYHMA cKnag uuTonnasmaTuUyHoi membpaHu baKTepii.
Nlinign membpaHn - HelTpanbHi Ta nonapHi. Cknaposi KomnoHeHTU docdoniniais. Cknapg,
XKUPHUX  KUCNOT 6GaKTepianbHUX MembpaH. MembpaHHi 6inKM, KinbKicHWMIA BmicT Ta iX
Pi3HOMaHITHICTb. [oBepxHeBi, NnepndepuyHi Ta iHTerpanbHi 6inKK. EH3MMaTUYHA | TpaHCNOPTHA
aKTUBHICTb 6inkiB. CTPyKTypHa opraHisauia 6akTtepianbHOi membpaHu (mogenb [daHienni i
[JoycoHa, pianHHO-mo3ai4Ha Mmogenb). OcHOBHI  ¢yHKUii  6akTepianbHOi  membpaHu.
BHYTPIWHbOKANITUHHI MeMbpaHHi cuctemn. Mesocomn, metoam ix BUABNEHHA, GOPMYBAHHSA
ME30COM B 30Hi POCTY KNITMHHUX Neperopogok, ix ¢popma i 6yaosa. BuB4eHHs PpyHKLiOHANBbHOT
posii me3ocom y bakTepil.

PekomeHOosaHoO: 1, 2.

8-9

BHYTPIKNiTUHHI CTPYKTYpU 6aKTepianbHOi KNITUHK.

Uutonnasma 6GaKrepianbHOI  KAITUMHU. XiMiYHMIA  cknag, @i3MKO-XiMiYHI  MOKA3HMKM.
BbaktepianbHi pubocomn. Ocobnmsocti 6yaosun pubocom eybakTepiit, apxebaKktepin i eykapioT.
KinbKicTb pubocom B KNiTUHI, yTBOpEeHHA Komnaekca pubocom, i-PHK i AHK. ®yHKuii pubocom.

BKk/loueHHs, oTodeHi 6inkoBo0 membpaHoto (ra3oBi Bakyosi, KapboKCMCOMM, MarHiTOCOMM)
Ta nosbasneHi ii (3anacHi pe4yoBuHK). BesasoTucTi (rnikoreH, Kpoxmasnb, noni-p-macnsaHa
KucnoTta) i asoToBMicHi (UiaHOGIUMH) OpraHiyHi 3anacHi pPeYoBWMHU, TPAHYAU BOJIIOTUHY
(HeopraHiuHi nonidocdaTtu), BKAOYEHHS CipKK. BakTepianbHe AAP0 - HYKNeoia,.

PexkomeHOosaHoO: 1, 2,5, 9-11

10-
11

Mpobnemu cucremaTnkmn NnpoKapior, TMNM i meTa Knacudikauii.

TpyaHouli CcTBOpEeHHA @iNoreHeTUYHOI cucTemMn, WO BiAOOpaKae POAMHHI 3B'A3KM MiXK
Pi3HUMM Tpynamm MPOKAPIOT Ta icTopito iX eBONOUIMHOrO Po3BUTKY. CTBOPEHHA KAOYOBOI
Knacuoikauii, wo 3abesneyye MOXAUBICTb iaeHTUdIKauii 6akTepii. MpaBnaa HOMEHKNATYPM i
AiarHOCTUKMK. 3HaYeHHs MOPGO/IOriYHMX, UMTONOTIYHUX, ¢isionoro-bioximiuHnx i ceponoriyHmnx
B/IaCTUBOCTEN ANA CUCTEMATUKU. MONEKYNspHI OCHOBM CUCTEMATUKKM i dinoreHii. BUsHaYHMK
Bepaxu (9-e BMAAHHSA), BiAHOCHICTb po3adineHHs 6akTepin Ha 19 rpyn. MepBUHHMIA nogin
6akTepii, Wwo 6a3yeTbca Ha NpPUpPoAi KNITUHHOI CTIHKK BaKTepin.

PexkomeHdosaHo: 1,2,4,7, 14
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XapaKTepucTMKa 0CHOBHMX rpyn 6aKTepiii.

3aranbHa XapaKTepucTMKa Mikonnasm, ix BiAMiHHICTb Big L-dopm. OcHOBHI rpynu
rPamnosnTUBHUX  BakTepi: OAHOKANITMHHI  GakTepii Kynactoi ¢dopmn, NANUYKOBUAHI
HecrnopoyTBoploloYi i cnopoyTBoptotodi  BaKkTepii; 2 dopmM, WO poO3ranygKyoTbca -
KopiHebaKTepii; 3 HOKapaii; 4 BMLWi aKTMHOMILETM, WO YTBOPHOTL CTIMKUI Miuenii Ta
cneuianbHi  cnopu. [pamHeratmsHi  6aKTepii, X pPI3HOMAHITHICTb B CTPYKTypHOMY Ta
dYHKUiOHaNbHOMY BiAHOLWEHHI (xemoaBTOTpOodU, XemoreTepoTpodu, GoTocHMHTE3YytoUi baKkTepii).
BugineHHA rpamHeratMBHMX HGaKTepii B 3a/1€KHOCTI Big, cnocoby pyxy: KoB3atodi (MikcobakTepii,
uuTodaru, HATYaCTI), CNiPOXeTH Ta Bi/IbHO NJaBakoyi eybaKkTepii.

XapaKTepucTnKa eybakTepii, BMilLyOUMX MPOCTi BiNbHOMXMBYYI BakTepii, a Takoxk obniratHi
BHYTPILHbOKAITUHHI Napa3unUTu - pikKeTcii | xnamigii.

EBontouis ximiyHa, 6ioximiyHa, OionoriyHa. HalBaxnuBiwi rinoTeaM nNpo YTBOPEHHA
NPOKapioTiB Ta eyKapioTiB, 3HAYeHHs eHA0CMMbio3y, MOMKIMBA MNOCNILOBHICTb BUHUKHEHHSA
OCHOBHMX ¢i3ioNoriyHMxX rpyn.

PexomeHdosaHoO: 1, 2, 14

13

XapuoBi noTpebu mikpoopraHiamis.

MoXMBHI PEYOBMHM, WO BUKOPUCTOBYIOTbCA fAK BUXiAHI MaTepiann ana biocuHTesy Ta
OTpMMaHHA eHeprii. Knacndikauia noXMBHUX PeYOBMH B 3a/EXKHOCTI Big iX poni B 0BMiHiI
peyoBuH. Moain doToTpodHUX Ta XeMoTPODHUX BaKTepii B 3aneXKHOCTI Big cybcTpaTiB, AKi BOHM
OKUCNIOOTb. YABNEHHA NPO ANIiTOTPOOHICTb Ta opraHoTpodHicTb. MNMoTpeba oTOCUMHTEIYOUMX
H6aKTepili B €K30reHHUX HEeOpraHiYHMX abo OpraHiYHUX AOHOPaX eNeKTPOHIB. XapaKTepucTuKa
aKLenTopiB BOAHIO (KMCEHb, HEOPraHiYHi pe4yoBMHU, OPraHiyHi cnoayku). Bucoka cneundivHictb
XeMONITOTPO®IB Y BigHOLWEHHI cybCTpaTiB, AKi BOHM OKUCAIOOT.

[xepena Byrnieuto, BiHOCHICTb NOAINY MiKPOOPraHi3amiB 3a TUMamuM XapdyBaHHsA. ABToTpodH,
retepotpodu.

[xepena a30Ty: OpraHiyHi i HeopraHiyHi CNoONyKM, LWO acuMminoTbcA baKkTepiamu.
A3oTdiKcauif, NoOWMpPeHHA LIiEi 34aTHOCTI cepes, MiKPOOPraHi3miB, 3HaYEHHA.

Oxepena d¢ochopy, CipkM, I(HWKUX eNleMeHTiB MiHepanbHOro xapyyBaHHA. [loTpeba
MIKPOOPraHiamie B [04aTKOBUX ¢aKTopax XapyyBaHHA (amMiHOKMC/IOTM, BiTamMiHW, a30TUCTI
OCHOBMW). YABNEHHA NP0 NPOTOTPODHICTb Ta ayKCOTPODHICTb.

PekomeHOosaHo: 1, 2,4, 7, 10, 14

14

MexaHi3MK1 HagXo4XKEeHHA NOXKMBHUX PEUOBUH Y 6aKTepiaibHY KNiTUHY.

HaaxonKeHHA B MiKPOBOHY KNiTUHY Xap4yoBUX pe4oBMH. PyHKLIOHAAbHA POib LUMTONAA3MATUYHOI
membpaHn. MexaHi3am nacuBHOi AMy3ii, aKTUBHOro TPAHCNOPTY, PO/sb Nepmeas B npouecax
NnepeHocy PO34YMHEHUX PEYOBMH. BMKOPUCTAHHA MIKPOOPraHismamm BMCOKOMOJIEKYAAPHUX Ta
BOAOHEPO3YNHHUX PEYOBMUH, POJb TAPONITUYHMX PEPMEHTIB, WO BMILYIOTbCA B Nepunaasmi
rpamHeraTMBHMX baKTtepiit

PekomeHOosaHoO: 1, 2,6, 7, 14

15-
16

PicT Ta po3MHOKeHHA 6aKTepin.

MoHATTA NPO KAITUHHUIA UMK OakTepin, TMnNM BeretaTMBHOro uUuKkay. MoHoMopdHKUI
KNITUHHUN  UMKA, OCHOBHiI nepioan (iHiuiauis pennikauii, pennikauyia [AHK, yTBOpeHHs
NEepPeropoaKn, Po3AiNeHHs A04YipHUX KANiTMH). OCcobAMBOCTI POCTy i MOAiNY KOKKOBOI rpynu
b6akTepin, baumn. AumopdHun i nonimopdpHUN KAITUHHI umkan. OcobamBocTi npouecy
PO3MHOMeHHA  cTebenbueBux OaKkTepiil, WO PO3MHOXKYIOTbCA  OpyHbKYBaHHAM, Ta
apTpobakTepinn. KnitMHHe andepeHuitoBaHHA B NpoLeci OHTOreHeTUYHOro PO3BUTKY bBaKTepiii:
YTBOPEHHS KAITUH i3 3MiHeHOo dopmoto, dyHKLiOHANbHOK cheLlianizauieto. HakonmyyBanbHi
KYAbTYpPU | NPUHLNNU €NIeKTUBHOCTI. YUCTI KynbTypu MikpoopraHiamis. MeToan iX OTpUMaHHA.

OCHOBHi TMNK cepefoBuUL, ANA KyAbTUBYBAHHA (MO MPM3HAYEHHI, cKnagy Ta ¢isnyHomy
CTaHy). KynbTMBYBaHHA aepobHMX Ta aHaepobHUX MiKpoopraHiamis. MNosBepxHeBe Ta FMBUHHE




BMpOLLYBaHHA. MNepiognyHe Ta 6e3nepepBHe KynbTUBYBaHHA. HaliBaxknmsiwi ¢i3nyHi Ta XimidHi
napameTpu KynbTUBYBAHHA: AXKepena XapyyBaHHA, eHeprif, KOHUeHTpauid BOAHEBUX IOHIB,
TemnepaTtypa, aepauia. XapakTepucTtuka gxepen eHeprii, AOHOPIB Ta aKUEeNnToOpiB eNeKTPOHIB,
AKi  BMKOPUCTOBYKOTbCA MNPOKApioTamu. PisHOMaHITHICTb cnocobis  kuTTesabesneveHHA
NPOKAPIOTUYHUX  MIKPOOPraHiamiB Ta  OBrpPyHTYBAaHHA  METOAMYHMX  MPUAOMIB,  LLO
BMKOPUCTOBYIOTbCA NMPU KyAbTUBYBAHHI i OpraHisauii 6ioTeXHONOrYHMX MNPOLECIB HA OCHOBI
Pi3HMX rpyn MiKpoopraHi3mis.

Pict  miKpoopraHiamiB.  3aKOHOMIpHiCTb  pocTy  nonynauji. 36anaHcoBaHWi  Ta
He36anaHcoBaHWU picT. NlimiTytoui GakTOpPU, BiAMMPAHHA MiKpoopraHiamie. OCHOBHI NapameTpu
POCTYy: 4Yac reHepawii, NMTOMa LWBWUAKICTb POCTYy, BUXig Giomacu, eKOHOMIYHWUI KoedilieHT.
3aKOHOMIpPHICTb POCTY YMCTUX KyAbTyp MpW NepioanvyHOMY BMPOLLYBaHHI: ¢a3n KpMBOI poCTy,
MO/IMBOCTI KepyBaHHA npouecom. besnepepsBHe KynbTuBYyBaHHA. Cuctemu TypbigocTata Ta
xemocTaTa. [epcneKkTMBM BUKOPUCTAHHA npouecy H6e3nepepBHOr0 KyabTUBYBaHHA. CMHXPOHHI
KyNbTypu: cNOCcOBM OTPUMAHHSA, 3HAYEHHA. 3MilaHi KyNbTypu.

PexomeHdosaHoO: 1, 2.
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Bia ¢isnuHmx, ximiuHux i 6ionoriuHnx pakTopis Ha MiKPO6HY KNiTUHY.

®i3nyHMn BNAMB. YABNEHHA NPO MeXaHi3M Aii eKcTpemManbHUx Temnepatyp. BucywysaHHs,
Oia NigBULLEHOIO TUCKY, eKCTPpeManbHi 3HayeHHA pH, A4is BMCOKMX KOHUEHTpaUiA conein Ta
PO3YMHEHUX PEYOBUH - ranodinbHi bakTepii, Aia BaXKMX MeTanis, mMuw’ary, cypmu. Lis
iHTEHCMBHOIO OMPOMIHEHHA: MONEKYAAPHI OCHOBM Aii PEHTreHiBCbKUX, yAbTpadioneToBmx
NPOMEHIB, BUAMMOrO CBiTAa: NeTasbHUA Ta MyTareHHuUn edektu. lMpuHUMNM Ta meToam
cTepuAisauii — rapaymm nosiTpPsAM, Napom nig, TMCKOM, A4pobHa cTepuAaisalia Ta iH.

3Ha4yeHHA BOAM ANA KUTTE3AATHOCTI MIKPOOPraHiamiB, MexaHi3m NOLWKOAXKEHHA BOAHUM
cTpecom. fliodinizauis.

BiaHOLWEHHA MIKPOOPraHiamiB 40 MONEKYNAPHOrO KUCHIO: aepobu Ta aHaepobu, obniraTHi i
baKyNbTaTMBHI  aepoTo/iepaHTHI aHaepobu i Mikpoaepodinu. 3HauyeHHA OKMCAOBAJIbHO-
BiAHOB/IIOIOYOr0O NOTEHUiany cepeAoBulWla ANA POCTY MIKpoopraHiamis.  AnkanidinbHi,
KMCNOTOCTINKI Ta aumpodinbHi MiKpoopraHiamn. AHTUMIKPOOHI peyvyoBUHM | xapakTep ix aii.
Mpupoaa Ta noxoakeHHs (abioTmyHe Ta BiOTMUYHE) AHTUMIKPOOHUX PEYOBUH. YABNEHHS MPO
H6akTepiocTaTMyHy, HaKkTepiunaHy, Ta MyTareHHy Aito, NopyweHHA YHKLUIA LMTONAa3MaTUYHOI
MeMbpaHn, CUHTE3y KAITUHHOI CTiHKM, B3aemodaii 3 6inkamu, [AHK. AHTumeTabonitu.
HalBaxknumeiwi XximioTepaneBTUYHi npenapaTv: aHTMBIOTUKM MIKPOOPraHi3miB, TBAPUH, POCAUH;
KOHCepBytoua, AesiHdikytouva, cTepunisytoya aia. MyTtareHu.

PekomeHOosaHoO: 1,2,4,5,7,10,11, 14
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MopdonoriuHe gudepeHuitoBaHHA 6aKTepiii.

OCHOBHMI HanpaAMOK AudepeHuitoBaHHA - MiABULLEHHA 34aTHOCTI A0 BUMKMBAHHS.
dopmyBaHHA eHAOCNOP | PYHKLIOHANBHO aHANOFYHUX TM CTPYKTYP Y AE€AKMX rpyn bakTepil.

EHgocnopu - ocobanBUIA BUA KAITUH Yy CTaHi cnoKkow. Poan 6akTepii, WO yTBOPHOIOTb
eHpocnopu. Po3mipn cnop Ta X nokanisauia B KAiTUHI. CnopoyTBopeHHA, MopdosoriyHe
AndepeHuitoBaHHA  (BiA4ineHHA CNOPOreHHoi 30HM, 06pOoCTaHHA  BiAcCiYeHOT  AiNAHKK
MmembpaHoto, dopmyBaHHA 0DOONIOHKM Ta eHAocnopiymy). |HAYKUiA cnopoyTBopeHHs. byaosa
3pinoi cnopu, TpWUBaANIcTb WUTTA Ta BnacTMsocTi. [pupoga TepmocTinkocTi cnop. [Mpouec
NPOPOCTaHHA cnop (aKTuBauis, iHiuiauis i BupocTaHHA). LlMCTM a30ThiKCyOUMX METUNOTPODHUX
bakTepin, cnipoxer.

Ocob6nmBOCTi  CTPYKTYpHOro Ta ¢YyHKUiOHanbHOro AudepeHLuitoBaHHA Yy aKTUHOMILETIB.
Mopdonoria cnopoHocLiB i cnop Ta ix 3HavyeHHs ans ineHTMdikauii. Ponb cnopoyTBopeHHA B
XKUTTEBOMY UMK aKTMHOMILUETIB. CKNaAHUA XKUTTEBUM LUUKA MIKCODaKTepili: PO3MHOMKEHHSA
BEreTaTMBHMUX KNITUH, YTBOPEHHA NA0AO0BUX Tin, MiKpouucT. [lpucTtocyBasibHe 3HaYyeHHA
XUTTEBOTO LUMKAY MiKCObaKTepii.




PexkomeHOo8aHO: 1,2.

19

3aranbHa XxapaKTepucTMka metabonisamy npokapioris.

KataboniyHuit Ta aHaboniyHuii obmiHn. MoHATTA amdiboniyHoro obminy. LleHTpobonitn -
KNHOYOBi MeTaboniTv, WO BMKOHYIOTb Pi3HOMAHITHI yHKUii. MpuHumMn "6ioximiyHoi eaHoCTI".
OcHoBHi pucn Ta ocobamsocTi meTaboniamy mikpoopraHiamis. OCHOBHI rpynu ¢depmeHTiB Ta
byHKLioOHaNbHi ocobamnsocTi 6akTepianbHUX eH3UMIB. LleHTpanbHa ponb AT® B eHepreTMYHUX Ta
KOHCTPYKTMBHUX Mpouecax MIiKpPOHbHOT KNiTMHU. Tunn GochopuntoBaHHA: OKUCHIOBAJIbHE,
cybcTtpaTHe Ta  GOTOCMHTETMUHE. X xapaKTepucTuka. OCHOBHI TUMW eHepreTUYHOro 06MiHy.
PexkomeHdosaHoO: 1,2, 6,7.

20

3aranbHa cxema eHepreTM4HoOro obmiHy.

EHepreTMyHMin 0BMIH  reTepoTpodHUX  MIKPOOpPraHiamiB. BYyr/ieBoAiB. XapaKTepUCTUKa
LeHTpanbHMX MeTaboniyHMX npouecis, WO NPoxogATb 3a cxemamu EmbaeHa-Mei'eproda-
MapHaca, Bapbypra-ikkeHca-XopeKkepa Ta EHTHepa-Ayaoposa.

PexomeHdosaHo: 1,2,6,7.

21

BpogpiHHA AK cnocib ogepKaHHA eHeprii.

BusHaueHHA noHATTA 6poaiHHA. EHepreTMyHa ouiHKa OpoAiHHA MOPIBHAHO 3 AWUXaHHAM.
Knacudikauis 6poaiHHA. Pobotn B.M. LanowHikoBa. KataboniyHi cxemu OCHOBHUX TuUMiB
bpoaiHHA:  rekcosogipochatHMii  Ta  MoHOodocdhaTHUM  wnaxu.  LleHTpanbHa  posb
nipoBMHOrpaaHoi kKncnotu. AsodasHicte bpogiHb. MonoyHokmcne 6pogiHHA. Ximism. Fomo- i
retepodepmeHTaTUBHI 6poaiHHA. 36yAHMKM npouecy. Ix xapaKTepmcT1Ka Ta PO3MNOBCIOAMKEHHS.
BMpobHMUTBO MonoYHOT Kncnotn. Metoa B.M. LLlanowHikoBa. BUKOPUCTaHHA MOJIOYHOKUCAOTO
6poaiHHA B Xap4oBili NPOMMUCAOBOCTI Ta Ci/IbCbKOMY rocnoAapcTB.i.

PekomeHOosaHo: 1,2,6,7,9

22

CnupToBe, MacNAHOKUC/IE Ta aLLeTOHO-6yTUNOBE BpoAiHHA.

CnupTtoBe b6poaiHHA, Xximiam. Edekt Mactepa. 36yaHuMKM 6poaiHHA. MpomucioBe OTPUMAHHA
€TWUI0BOTOo CrnpTY.

MacnaHokucne 6pogiHHA. Ximism. Tunu. Ix xapaktepuctuka. 36YAHMKM MaACNAHOKMCAOrO

6poaiHHa - poa Clostridium (mopdonoria i ¢isionoria). NMpomucnose OTPUMAHHA MaC/AHOT

Kucnotu. AuetoHo-6yTunose 6poaiHHA. Moro 3HaueHHa ana HapoaHoro rocnogapcrsa. PoboTu

B.M.lWanowHikoBa

PekomeHdosaHoO: 1,2,6,7,9

23

Tunu XuUTTA, WO 3acHoBaHi Ha ¢poTodocPopuNtOBaHHI.

MexaHi3m b6aKkTepianbHoro potocnHTesy. PoTOXiMIYHI peaKuii OKMCNEHHA-BiAHOBNEHHSA. XiMiuHa
npupoJa [AOHOPIB €NeKTPOHIB Ta BiAHOBAIOBAYIB, WO YTBOPUAMCA Npu bGakTepia/sibHOMY
doTocnHTesi. bioxiMmiyHi MexaHi3MK UMKAIMHOro Ta HeuukniyHoro ¢otocmHTesy. MNoaAsa gpyroi
doTocuctemun Ta ocobamnsocTi GoToCUHTE3Y LiaHobaKTepi. OcobamnBocTi akymynsLii CBiTN10BOT
eHeprii  ranodinbHMMKn  BakTepiamu.  PyHKUiOHaNbHE  3HAYeHHA  GaKTepiopoAonCHHY.
EdekTnBHicTb HakTepianbHOro GpoTOTPOPHOro CMHTE3Yy Ta MOro BiAMIHHOCTI Big PoTOCUMHTE3y
3€/IeHUX POCAMH.

PekomeHoosaHo: 1, 2,6, 7.

24

KOHCTpYKTUBHUIA 06MiH PpoTOTpPOGiB.

Wnaxu BuKopuctaHHa CO2, doTocuHTe3yUMMKM bBakTepiasmu (UMkn ApHOHa). ABToTpodHa

¢ikcauia CO2(umkn KanbeiHa). EdeKTUBHiCTb bGakTepiasibHOro ¢GOTOTPODHOrOo CUHTE3Y Ta MOro

BiAMIHHOCTI Bifg GOTOCUHTE3Y 3eneHUX POCAUH. Di3ionoro-6ioxiMmiuHi BMAaCTUBOCTI OCHOBHUX rpyn

$OTOCUHTE3YIOUMX MPOKApPIOTiB: NypnypHi HecipkoBi Ta cipkobakTepii, 3eneHi cipkobakKrepii,

ranobakTtepii, uiaHobakTepii, npoxnopodiTn. EKonoris GoTOCMHTE3YIOUMX NPOKAPIOTIB.
PexkomeHdosaHo: 4,6, 7.

25

TUNK KUTTA, WO OCHOBAHI Ha OKUCOBaNbHOMY $oCcHOPUNIOBAHHI.




3HayeHHA nipyBaTa - fAK OCHOBHOMO MNPOMIXHOINO MNPOAYKTY OKUC/NEHHA BYr/N1eBOAiB.
Bu3HayeHHA npupoau npouecisB  AuxaHHA. KiHueBi aKuenTopu enekTpoHis. EHepreTuyHa
edeKTMBHICTb npoueciB AMxaHHA. AepobHe auxaHHA. LlMKn TpuKapboHOBMX KUCAOT i Moro
0cobnBOCTI Yy MiKpoopraHiamiB. bygoBa naHulora nepeHocy enekTpoHiB. OKUcAoBasibHO-
BiZIHOB/OBA/IbHMI NOTEHLian i XimiyHa by40Ba KOMMOHEHTIB AMXa/IbHOro NaHutora. PepmeHTH
AMXaNbHOTO JNaHutora 6aKktepin. MexaHism yTBOpPEHHA MaKpPOEHepreTUYHMUX CrnoayK B
AnxanbHomy nanutory. CyTHICTb OKMCAOBAIbHOMO pochopuntoBaHHA

PexomeHdosaHoO: 1, 2,4, 7

26 | HenoBHe OKUC/NIEHHA Ta aHaepobHe AUXaHHA.

HenoBHe oKucneHHA cybcTpatiB (OUTOBOKUCAE BPOAiHHA Ta aepOobHUI pPO3KNag KNiTKOBUHM).
MpoayKT, Wo YyTBOPKOTLCA. AHaepobHe pguxaHHA. BW3HAYEeHHA NOHATTA aHaepobHoro
AuxaHHA.  [loHopuM Ta  aKUEenTopu  eNIeKTPOHIB, WO  BUKOPMUCTOBYIOTbCA  PISHUMMU
MiKpOOpraHiamamm npu aHaepobHoMy AnxaHHi. MiKpoOpraHiamu, WO BiAHOBAIOKOTL HITPATK Ta
iHWwi cnonykn asoty. HitpatpeaykTtasa. Cynbdatpenykytoui 6akTepii. Ix XxapakTepucTyvka.
CybcTpaT, WO OKUCAIOOTLCS.

PekomeHdosaHo: 1,2,6,7

27 | OcobnmBocCTi eHepreTM4HOro metaboniamy NiToTpopHUX MiKpoOpraHU3miB.
3aranbHa XapaKTepucTMKa rpynu nitotpodis. OCHOBHI MNpoOLECU KOHCTPYKTMBHOFO Ta
eHepreTMyHoro obmiHiB. ®YHKUIOHYBaHHA AWMXaNbHOro faHutora. MowupeHHa niTtoTpodis B
npmpog,i.

PexomeHdosaHoO: 1, 2,6, 7

28- | Po3noscloa)XeHHA MikpoopraHiamie B 6iocdepi. O6ir asorty. (3 rog.)

29 | MOHATTA NPO eKOJoriyHy Hiwy. PakTopu, WO BN/AMBAKOTL Ha AKICHUM Ta KiNbKiCHUIA cKnag,
MiKpoopraHiamis. MikpoopraHiamu Ta 6ioreHHa mirpauia atomis. NoHATTA Npo 06ir pe4yosMHU B
npupoai. Pikcauia monekynapHoro asoTty. BigkpuTra mikpoopraHiamis, WO peanisyooTb Uel
npouyec. Pobotn C.M.BuHorpagacbkoro Ta M.belepiHKka. BinbHOXWBYYi a30TdikcaTopu:
Rhizobium Ta Azotobacter. CumbioTnuHa @ikcauia asoty. bBynbboukosi 6akTepii. Ix
XapaKkTepuctuka. CneundivHictb. 3HaueHHA 6akTepoiais.

AmoHidikauis. BusHaueHHs. Tunu. AMmoHidikytoua mikpodaopa. 3HayeHHs LbOro npouecy Ans
pPOAIYOCTI FPYHTIB.
Hitpudikauia. Po6oTtn C.M.BuHorpaacbkoro. Buam Hitpudikytoumx 6aktepiin. Ix xapaktepucruka.
[OBodasHictb npouecy. TicHMA 3B'A30K npoueciB amoHidiKayii i HiTpudikauii B rpyHTi.
Hitpunodikauia Ta pogtodicte rpyHTiB. AdeHiTpudikauis. NMpama Ta nobivHa. OeHitpudikatopwm, ix
PO3NOBCHOAKEHHA B IPyHTI. HeraTuBHe 3Ha4YeHHA LbOro Npouecy ANA CibCbKOro rocnoaapcTsa
Ta 3axoam 60poTbbu 3 HUM.

PekomeHdosaHO: 1,2, 6, 7

MKP (nepuwa yactmHa), 1 rog,

30 | BBeaeHHs B Bipyconorito.

Bipyconoria sik 6ionoriyHa HayKa, 06'eKTU ii BUBYEHHS, 3HAYEHHSI B CTAHOBNEHHI MONEKY/IAPHOI
6ionorii. JocarHeHHs Bipyconorii B 60poTbbi 3 BipycHMMM iHeKuiamu. KopoTKa icTopis
BiAKpUTTA Bipycis (poboTtu [.l.IBaHoBCbKOro Ta M.belepiHka).
Bn3HaueHHA BipycCiB, Cy4acHi yABNEHHA NPO NPUPOAY BipyCiB, OCHOBHi KoHuenuii npo ix
eBotoLito. [ToN0OKEeHHA BipYCiB Y CUCTEMI OPraHi4HOro CBITY.
KynbTuByBaHHA BipyciB: a) Kypsdi embpioHM; 6) TKaHbOBI KynbTypu Ta ix Tunu; B) 6ionorivHi
MeToaM.

PekomeHdosaHo: 4,6,9,11,13, 14

31 | XimiyHa npupopaa Bipycis. byaoBa HyKNEIHOBUX KUCNOT.

Tunn HykneiHoBux KucaoT. OcobamsocTi ximiyHoro cknagy. CTpyKTypa NOAIHYKAEOTUAHUX
NaHutoriB Ta ix crabinisauin
PekomeHdosaHO: 4,6,9,11,13
32 | binku BipyciB Ta iHWIi XiMmiYHi KOMNOHEHTU BipiOHiIB.




CTpyKTypHi 6inkun. Bipyc-cneundiyHi ¢epmeHTH. lIOHM mMeTaniB B CTPYKTYypi BipyCHOro Kancuay.
MNoniamiHn. IHWI KOMMOHEHTU CKNAAHUX BipYCiB.
PexkomeHOosaHo: 4,6,9,13

33 | Mopdonoria Ta CTPyKTypa Bipycis.
3aranbHa XapaKTepUCTUKA Bipycy B CTaHi CNOKOM (BipioHa) Ta Bipycy BHYTPILUHbOKAITUHHOrO.
CnicTaBneHHA po3mipiB HakTepii, BipyciB Ta 6inKOBMX Monekyn. TUnu opraHisauii BipioHiB.
bynoBa Kancuay: cnipanbHi Ta i30MeTpuYHi Kancuau. CKAagHi Bipycu. XapaKTep YKnaaku
HYKNEIHOBMX KMCOT Yy Kancmaax. 30BHilWHi 060N0HKN.

PekomeHOosaHo: 4,6,9,13

34 | Bipycu 6aKrepiii. baktepiodaru.
3aranbHa XapaKTepucTUKa BipyciB 6akTepiit. MpocTi Ta cknagHi 6aktepiodaru, ix bygosa. T -
napHi Ta T-HenapHi 6aktepiodarn. 3HayeHHs GakTepiodarie B NiKyBaHHI Ta igeHTUPIKYBaHHI
6akTepianbHUX iHOEKLN.

PexomeHOdosaHo: 4,6,9,13

35 | Knacuoikauia Ta TakcoHoMmis Bipycis.
3aranbHi yaBneHHA Npo Knacudikauito BipyciB. 3HauyeHHsA BionoriyHMX, XiMivHMX Ta i3NYHMX
BNACTUBOCTEM, TUMN HYKNEIHOBOI KMcnoTu. Po3mipn Ta mopdonoria Bipycie (Tun cumetpil,
KiZIbKiCTb  KancomepiB, YYTTEBICTb A0 @iSUYHUX Ta XiMIYHMX areHTiB, iIMYHOANOFIYHI
BNACTUBOCTI, CMPUNHATANBI OPraHiaMun, TKAHMHW Ta KNITUHK (TpoNi3m), NaToNoris Ta iH).
PexkomeHOosaHo: 4,6,9,13, 14

36 | OcHoBHiI rpynu Bipycis, wo mictate AHK
OcCHOBHI rpynu BipycCiB, WO BM3HA4YalOTbCA NPUPOAOIO Xa3AiB. Bipycm pocauH, Bipycm TBapuH Ta
Bipycu bakTepili.. PoamMHn aaeHoBipyciB, NanoBaBipyciB, repnecsBipycis Ta NOKCBipyciB
PekomeHOosaHoO: 4,6,9,13, 14

37 | OcHoBHI rpynu Bipycis, wo mictarb PHK
PoguHa peTposipycis, 6yaoBa, NOWMPEHHA B NPUPOAI, BIPYNEHTHICTb, MaToreHes
3aXBOPHOBaAHb, NPOdiNaKTMKa.

PekomeHOosaHoO: 4,6,9,13, 14

38- | MexaHi3m B3aemogii Bipyca Ta KnitTuHu. NMpoaykTneHa iHpeKuia.

39 | 3aranbHa xapaKTepuCTMKa TWMNiB B3aEMOAiN BipyCiB 3 KNITUHOM: NPOAYKTMBHA iHdEKLis,
BiporeHia, aboptueHa iHpeKLiAa. PO3BMTOK NMPOAYKTUBHOIO iH}EKLiMHOro npouecy. PaHHiI
CTagii BipycHOI iHdeKuii TBapMHHOI KAiTMHKU: aacopbuia, NPOHUKHEHHA Ta "po3gAaraHHA".
Ponb KOMNAEMEHTAPHUX AiNAHOK KNITUHKU, Npupoaa Binkis BipioHy, AKIi NpUIMMatoTb y4acTb B
NPUKpPINAeHHi, depmeHTH BXxogKeHHA. OcobAMBOCTI NPOHUKHEHHA BipyCiB Yepe3s membpaHy,
moaundikaLia BipyCHOI YaCTKM, BUBINIbHEHHSA HYKNEIHOBOT KUCIOTMU.

BHYTPIWHbOKNITUHHMI po3BuTOK OHK- i PHK-BMicHUX BipyciB, CMHTE3 iHLWMX KOMMOHEHTIB
Bipycy. PopmyBaHHA 3piINX YaCTOK, BUXiA BipYyCiB 3 KNITUHMK
PekomeHOosaHoO: 4,6,9,13

40- | NpoayKTuBHa iHdeKuUia Wwo BUKAMKaHa 6akTtepiodparamm

41 | Bsaemogina daris 3 6akTepiamu. BuasneHHa parosmx 4acTok Ta
BM3HAYeHHA X KifbKocTi. MPUKPINAeHHA Ta NPOHWKHEHHA dariB y 6aKTepianbHy KAITUHY.
Cneundiyni paropeuenTopm, MexaHiam 3apaKeHHa KNiTUH. bakTepiodaria. MeTod oANHOYHOrO
UMKAY, penpoaykuis, Bporkalh ¢ara. lNocnigoBHicTb noain, wo BiabysaloTbcA B bHakTepinax,
3apa)keHux darom T4: TpaHCKpUMLUIA reHomy Bipyca Ta TPaHCAAUiA 3 yTBOPEHHAM "paHHix"
6inkiB. Pennikauis d¢arosoi [AHK, Bu3piBaHHA ¢daroBUx 4YacTOK, BWBIJIbHEHHS BipiOHiB.
daropesncteHTHiCTb Ta 1i npupoaa. Moaudikauia ¢arosoi AHK (3HayeHHs MeTuNoBaHHA,
rNiKO3M/IIOBaHHSA), MOHATTA NPO PECTPUKTA3M Ta PECTPUKL.

PekomeHOosaHo: 4,6,9,13,14

42 | BiporeHia Ta nomipHi Bipycm.

3aranbHa XapaKTepUCTMKA NOMIpHUX BipyciB. B3aemoaii nomipHux Bipycis i ¢aris 3 KNiTUHOWO-
xa3faiHoM. JlisoreHia. CTaH npodara, MOro N0Kanisauisa B Ni30reHHMX KNiTuHax. JlisoreHia A, Tuny




Ta P1 TMny. MHOXMHHA ni3oreHia. MexaHiam Ta MigTPMMKa Ni30reHHOro CTaHy KAiTUMHWU (posb
penpecopiB B 6/10KyBaHHi NiTMYHOro pPoO3BUTKY ¢ara). lHAyKUiA npodara Ta nepexig Ao
npoayKTMBHOI ¢pasn (YP-onpomiHeHHA, 06pobKa XiMiuHMMM MyTareHamu). IMyHHICTb Ni30reHHUX
KNiTUH 40 cynepiHdikytoumx ¢daris, BigMiHHICTb Big, ¢arope3ncTeHTHOCTI.

PekomeHOosaHo: 4,6,9,13

43 | OHKoOreHHi Bipycm.

XapaKTepuCTMKa OHKOFeHHMX BipycCiB, iX B3aemogia 3 KAiTMHOW. TpaHchopmauia KAiTUH,
BiAMIHHICTb Ta NoAi6HICTb 3 Ni3oreHieto. MoWMpPEHHA OHKOOTYHUX BipYCiB.

PexomeHOosaHo: 4,6,9,13, 14

44 | PeaKuif KNiTUH Ha BipycHY iHpeKuilo. B3aemogaia mix Bipycamu.

UuTonatoreHHa AiA. 3axMCcHi peakLii KNiTUHU: iHTepdepoH Ta MOro posib B 06MeXKeHHi BipyCHOI
iHpekuii. bopoTbba 3 BipyCHUMM iHPeKUiaAMU: BipyCHi BaKuMHW, BOWUTI i KMBI, aTTeHyMOBaHiI.
JocAarHeHHA | nNepcnekTUMBM 3aCTOCYBAaHHA BaKuUMH. [eHeTMYHa B3aemogia. HereHeTuuHa
B3AEMOAiA: KOMMNJEMEHTAL,iA, NOCUNEHHA PO3BUTKY, iHTEpdepeHL,is.

PexomeHOosaHo: 4,6,9,13

45 | Bnaus ¢paKTopiB 30BHiLLHbOro cepeaoBuLya Ha Bipycu. MowmpeHHa Bipycis.
Bnaus ximiyHux Ta ¢isnyHUx pakTopis. XimioTepaneBTUYHI 3acobum
PekomeHOosaHo: 4,6,9,13

MKP (apyra yactuHa), 1 rog

IHoMBIAYyaNbHi 3aBAAHHA 3 AUCUMNNIHM NPU3HAYEHi ANA NOrAMBNEHHs 3HaHb 3 maTepiany, WO
BMBYAETbCSA, NOKPALLEHHSA 3aCBOEHHS TEOPETUYHMX 3HAHb Ta 36iNblUEHHA PiBHA CAaMOCTIMHOCTI CTyAEeHTa
B NpoLueci HaBYaHHA.

B sKoCTi iHAMBIAYyanbHOro 3aBAaHHA 3 ANCLUUNAIHM nepeabavyeHo po3paxyHKosy pobomy. Onuc
Ta BMMOIM A0 Hei HaBeAeHO B METOAMYHMX BKasiBKax A0 BMKOHAHHA pPO3paxyHKoBoi pobotu 3
AMCUMNNiHM «3aranbHa mikpobionorisa Ta Bipyconorisa».

YacoBe HaBaHTaXKeHHA Ha s1a60pamopHi pobomu BKNAOYAE HACTYNHI 3aHATTA:
3aHAarTa 1. BctynHe 3aHATTA. 2 rog,
3aHAaTTAa 2. MiKpOCKON Ta OCHOBHI NPUMOMM MIKPOCKOMiOBAHHA MiKPOOpPraHi3mis. 2 rog,
3aHAarTa 3. [puroTyBaHHA NpenapariB }KUBMX KNITUH. 2 ro4,
3aHATTA 4. MpurotyBaHHA npenapatiB ¢ikcoBaHMX KNiTUH. MpocTi meToaun 3abapsneHHs. 2 rof,
3aHATTA 5. Mopdonoria UBiNboBUX TPMUbIB Ta APIXKAKIB. 2 rof,
3aHATTA 6. Mopdonoria 6akTepin Ta aKTUHOMILETIB. 2 rof,
3aHAaTTa 7. CKnagHi metoam 3abapsneHHs. 3abapsneHHa 6akTepint 3a 'pamom. 2 rof,
3aHATTA 8, 9. byaosa 6akTepianbHOI KNITUHK. 4 o,
3aHarTta 10. Metoau crepunisauii. 2 rog
3aHAaTTa 11. XapyyBaHHA MiKpoopraHiamis. MpMrotyBaHHA NOXUBHUX cepenosuLl,. 2 rog,
3aHAaTTA 12, 13. KyAbTUBYBaHHA MiKpOOPraHiamiB. 4 rog,
3aHaTTa 14-16. BuaineHHs Ynctux KynbTyp aepobHUX miKpoopraHiamis. 6 roz,
3aHATTA 17. BioximiyHi BNacTMBOCTI BUAINEHUX KYbTYp. 2 rog,
3aHarTa 18. lNigcymkose. 2 rog

6. CamocrTiiiHa poboTa cTygeHTa

CamocTiHa poboTa cTyaeHTa nepeabayae nigrotoBky Ao fabopatopHux pobiT (onpautoBaHHA
TEOPETMYHOro MaTepiany, NiAroToBKa NPOTOKOY, ONPALOBAHHA pe3ynbTaTiB BUKOHAHHA nabopaTtopHMx
pob6iT, NnigroToBKa A0 3axMcTy NabopaTopHUX POb6IT), 4O MOAYNbHOI KOHTPOJIbHOT POHOTK (ONpaLtOBaHHA
mMmaTepiany nekKuii, npuknag MKP HaBegeHo B AodatKy A), BMKOHaHHA pO3paxyHKoOBOI poboTw,
NiAroToBKY 10 eK3aMeHy (nepenik NuTaHb A0 eK3aMeHy i NpuKnag 6inety HaBeaeHu B Aoaatky b).



MoniTUKa Ta KOHTPO/Ib

1. MoniTMKa HaBYaNbHOI AUCLUNNIHW (OCBITHBOrO KOMMNOHEHTA) Ta PEUTUHIrOBa cUCTeMA
OLiHIOBaHHA pe3yabTaTiB HaBYyaHHA (PCO)

PEeNTUHT cTyaeHTa B NpoLeci BUBYEHHSA ANCLUNAIHM CKNAAa€ETbea 3 6aniB, WO BiH OTPUMYE 3a:
1. BUKOHaHHA Ta 3axuct 15 nabopaTopHUx pobiT (1abopaToOpHUIN NPaAKTUKYM), BCTYNHE 3aHATTA,
3aHATTA 3 TexHiKM Oe3nekn B nabopaTopii i nigcymkoBe 3aHATTA, AKi BUKOHyOTbCA 3a 18
NabopaTopHUX 3aHATb) — 27 banis.;
2. MoaynbHa KOHTpoibHa poboTa — 18 6anis;
3. Po3paxyHKoBa poboTta — 5 6anis..

Mo,u,yana KOHTPO/IbHa po60Ta, WO CKNada€eTbCA 3 ABOX YaCTUH, BUKOHYETLCA Ha ﬂeKLl,iﬂX.

OYiKy€eTbCA, WO CTYAEHTUM AOTPUMYBATUMYTbCA NpaBua AKagemiuyHoi aobpoyecHocTi — AK ix
BMKNageHo Ha cauti HTYY KNI im. |. Cikopcbkoro, auB. https://kpi.ua/academic-integrity,
https://kpi.ua/files/honorcode.pdf.

7. Buau KoHTpoAtio

MomoyHuli KoHMpoaes: MogynbHa KOHTposbHa pobotn (MKP) npoBoAMTbCA 3 METOK MepeBipKu
HabyTux 3HaHb. MpuKnag MKP nogaHuii HUXKYe y A043TKOBUX MaTepianis (goaaTok A).

KaneHndapHuli KOHMpPosb: BiAOYBAETLCA ABiUi HA CEMECTP AK MOHITOPUHT NOTOYHOIO CTaHYy BUKOHAHHSA
BUMOT cunabycy. Mo3UTUBHY aTecTalito OTPUMYE CTYAEHT, WO OTPMMaB He meHuwe Big 50% 6anis, Aki
MOX/INBO OY/10 OTPUMATK Ha Yac NPOBEeAEHHA B YHIBEPCUTETI KasleHAapHNX KOHTPOJIIB.

Cemecmposuli KOHMPOAb: eK3ameH. lepenik NUTaHb Ha eK3ameH MOAAHO HUXK4Ye Yy A0AATKOBUX
MmaTepianax (aoaatok b).

Ymosu donycKky 00 cemecmpo8o2o KOHMPOIt0: CEMECTPOBUI PeUTUHT Ginbwe 30 6anis, onpaLboBaHi
i 3axuLeHi Bci nabopaTtopHi poboTn, 34aHO po3paxyHKoBy poboTy, HanmcaHo MKP.

PelMTUHroBa cMCTEMA OLLHIOBAHHA pPe3yNbTaTiB HaBYaHHA (foaaTok IN).

8. [Oopatkosa iHpopmauis 3 gucumnniHm (OCBiTHbOro KOMNOHEHTA)
[OuctaHuiiHe HaBYaHHA:

B ymoBax AWCTAHUIMHOrO pPeXUMy OpraHisauia OCBITHbOro npouecy 34iNCHIOETbCA 3
BUKOPUCTAHHAM TEXHOOTIM ANCTaHLIMHOro HaBYaHHA: Google Classroom Ta « ENeKTPOHHMI Kamnyc».

3aHATTA Yy AUCTaHUIMHOMY peXumi npoBOASATbCA BiANOBIAHO A0 3aTBEPAKEHOro pPoO3KIady
HaBYa/IbHMX 3aHATb. 3aHATTA NPOXOAATb 3 BMKOPUCTAHHAM Cy4aCHWX pecypciB NpPoBeAeHHA OHAAMH-
3ycTpiyen (opraHisauin Bigeo-koHdpepeHLUin).

HedopmanbHa ocsita. Ha noyaTky cemecTpy BMKAagay aHani3ye iCHyl4i AUCTaHLUINHI Kypcu 3a
TEMATMKO AUCLUMUNAIHM Ta NPOMNOHYE NPOIATKU BiANOBIAHI 6€3KOLWTOBHI KypcK CTyAeHTam, Hanpuknag, Ha
nnatdopmi Coursera. [licns oTpUMaHHAM cTygeHTOM cepTudikaTy npo  ycnilHe MPOXOAKEeHHA
AMCTaHLIMHNX YN OHNAMH KypciB NOB’A3aHMX 3 AUcUMNAiHO 3arasbHa Mikpobionoria Ta Bipycosoria, 3a
pe3ynbTaTaMu NOAAHHA cepTUdiKaTy MOXKe OyTn 3apaxoBaHuii 6an 3a po3paxyHKoOBY poboTy.

MoniTMKa Ta NpPUHUMNM aKagemiyHoi pJobpouecHOCTi BM3HauyeHi y po3aini 3 KoaeKcy uecri
HauioHanbHOro TexHiyHoro yHiBepcuteTy YKpaiHM «KWIBCbKUI MNONITEXHIYHMIN iHCTUTYT imeHi lropa
Cikopcbkoro». [etanbHiwe: https://kpi.ua/code. BukopuctaHHA A0AaTKOBUX Axepen iHpopmaLii nig,
yac OUiHIOBAHHS 3HaHb 3ab60pPOHEHO (y T.4. MobinbHUX TenedoHis). MobinbHi NPUCTPOI AO03BONAETLCS
BUKOPUCTOBYBATU NMLIEe Nif, YaC OH-NalH TeCTyBaHHA Ta BUMKOHAHHA PO3paxyHKiB. Y pasi BMABNEHHA
aKagemiyHoi HelobpoYecHOCTI Nig Yac BMKOHAHHA MOAY/NbHOI KOHTPO/IbHOI pobOTW, PO3pPaxyHKOBO-
rpagivyHoi poboTn abo eksameHaLiMHOT POobOTM pe3ynbTaTU KOHTPOIbHOIO 3aX04y He BPaxoBYIOTbCHA, a
CTYAEHT YCYBAETbCA 3 KOHTPOJIbHOIO 3axX04y.


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

Ona BUKOHaHHA MOAY/NbHOI KOHTPOJIbHOI Pob0TH, pO3paxyHKoBOi poboTH, camocTiMHOI poboTn
CTYAEeHTa 3a60pOHEHO BUKOPUCTOBYBATM POCIMCbKOMOBHI Axkepena.

Hopmu eTtuyHoi noseaiHkM: Hopmn eTUYHOI NOBeAiHKW CTYAEHTIB | MPaLiBHMKIB BU3HAYeHi y
po3gini 2 Kogekcy yecti HauioHanbHOro TexHiYHOro yHisepcuteTy YKpaiHM «KWIBCbKUI MONITEXHIYHWUI
iHCTMTYT imeHi Iropa Cikopcbkoro». [eTtanbHiwe: https://kpi.ua/code

Po6ouy nporpamy HaBuYanbHOI gucumnaiHu (cunabyc):
CKnapeHo: cTaplinii BUKIaaad kapeapun npomumcioBoi biotexHonorii Ta biodapmalii, K.1.H. Titosa J1.0.

YxBaneHo Kadegporw npomucsioBoi 6bioTtexHonorii Ta 6iodapmauii ®BT (npotokon Ne 16 Big
24.06.2025p.)

Morog)xeHo MeToguuHO KOMicieto ¢aKkynbTeTy 6GioTexHonorii i 6ioTexHiku (npotokon Ne 6 Big,
30.06.2025 p.)

Aoaatku

Aopaatok A. NMpuknag MKP

1. HasBiTb eTanu po3BUTKY MiKpobionorii.

2. Hanuwitb BYEHUX, AKi BHEC/IM BaroMWUIA BKNaZ Y PO3BUTOK MiKkpobionorii B 2-eTani po3BuTKy mikpobionorii.

3. BKaxiTb HaABHICTb TUX YK iHWNX 0COBAMBOCTEN OpraHi3aL,ii KNiTWUH, 3aNOBHUBLLIWN HaBeAEHY HUXKYE TabanLto:

Ocob6nmBoCTi opraHisau,ii KNiThH NpoKapiotn eyKapioTtu

HaABHICTb BTOPUHHMX MOPOMKHUH

HaABHICTb MITOXOHAPIN

HasBHicTb nnactua, komnnekcy Fonbaxi,
€HA0N1a3MaTUYHOI

HasBHicTb pubocom (BKaxKiTb KoedillieHT
ceaMMeHTaLii Manoi i BeNNKOT YaCTUHOK)

HasBHicTb agpa abo aHanora (BKasatu
Ha3By

A4epHa membpaHa, aaepun

KiNIbKiCTb XpOMOCOM

Nno3axpomocomHi dpakTopu AHK (BKasatu
AKi)

4. Hamanwoiite cxemy po3BUTKY OPraHiYyHOro cBiTy.

"Kusi opraHiamm
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5. OnuwiTb KOXKEH TN BUA03MIHEHOrO MiLenito rpmbis, NnpeacTaBNEHUX HA MAJTOHKY:
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6. [lo AKMX KNacis BigHOCATbCA APiIXKANKI?

7. Yum ppixpxKi BiapisHAIOTLCA Big, iHWKWX rpnbis?

8. fAKi MiKpoopraHiamn moxHa BUABUTU, BUKOPMUCTOBYHOUM MIKPOCKOM SIKWLO pO3A4inbHa 34aTHicTb Moro - 0,33
MKM, @ JOCNiaXKyBannca 3pasku 3 mikpoopraHismamu (I * d ) akmx € ana E. coli | (3 * 8 mkm), M. mycoides
(0,25 mKkm*0,25 mKm), S. pallidum (250 * 0,7 mKm)?

9. HasBiTb HalbiNbL BUKOPUCTOBYBaHI B MiKpobionoriyHoT NpakTULi 6apBHUKMK:

10. NMepepaxyBaT 060B'A3KOBI CTPYKTYPU HaKTepiaNbHOT KNITUHU

11. AK noainsaoTbCA MiKPOOpraHiaMu, B 3aN1€XKHOCTI Bif, 6yA0BU KNITUHHOT CTIHKN?

12. Yum BigpisHAETbCA MmypeiHoBuMiA wap [ + Big - mikpoopraHiamis?

13. AKMMM pevoBUHAMM cHOPMOBAHUI BiNiNigHMIA Wap KNITUHHOT CTIHKK rpamHeraTMBHUX baKTepilt

14. o 306paxkeHo Ha MantoHKy? Hanucatu Ha3su umndpam 1,2, 3, 6
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15. AKa baKkTepuumnaHa peyoBMHa MOXKe pyrHyBaTh B-1-4 rnikosigHWM 3B'A30K B MOSIEKY/i MypeiHy?

16. AKa rpyna aHTMOGIOTMKIB NOPYLUYE YTBOPEHHA NENTUAHOrO 3B'A3KY MiXK TeTpanenTMaHMMM XBOCTaMM CYCiaHiX
MOHOMepIB B MypeiHi?

17. Ak Ha3MBalOTbCA MyTaHTHI ¢dopmm I + BakTepii, AKI BTPATUAM 34aTHICTb CUHTE3YBATU KAITUHHY CTiHKY B
pe3ynbTati aHTMbioTMKOTepanii. Bigomo, WO BOHW YTBOPKOKOTbCA BCEPEAMHI MaKpOOpPraHiamy i MOXKyTb
PO3MHOXYBATUCA | peBepTUpPYyBaTN A0 AMKOTO TUNY.

18. fAKe KifbLe BUKOHYE POJib MOTOPA Y AXKIYyTUKa?

19. NepepaxyBaTi 6€3a30TUCTI OpraHiyHi BKAOYEHHA bakTepil

20. ®yHKUii Kancyn:



21. MexaHi3m Ta mogenb pennikauii AHK npokapioTis?

22. flka moAenb NeXxuTb B ocHoBi byaosu LINM ?

23. OCHOBHi XiMi4YHi KOMNOHEHTN MembpaH

24. Ha3BaTu xapaKTep po3TallyBaHHSA AXKIYTUKIB:

25. Ha mantoHKy BKasaHi Tpu Tunu 6inkis B8 cTpykTypi LLMM. BKa)KiTb Ha3BY KOMKHOFO 3 HMX Ta HaNEXHICTb 40
iHTerpanbHMUX abo noBepxHeBux HinkKis
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26. Bubepitb many cyboanHuuto pubocomm apxeii (a, 6, B) i NiaNULWITb i CTPYKTYPHI KOMNOHEHTU:

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

1) A=, 2) I=L, 3) A=l 4) T=L, 5) A=T 6)A=T

28. AkKi opraHiamun 06'eaHyt0TbCA Yy LApcTBO Protista -, Monera-?

29. NepeniynTb Ta OXapaKTepunlyBaTM MIKpPOOpraHiamu 3 Tuny Protozoa

30. 3aranbHi BAaCTUBOCTi MiKPOOpPraHi3mis.

Dopatok b. MNepenik ek3ameHauiiHUX NUTaHb

BcTyn, icTopuuHi BigomocrTi

1.
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BigKpuTTAa MiKpoOpraHiamis i HaMBaXKAMBILLi eTanu iX BUBYEHHS.

MpegmerT i 3aBAaHHA MiKkpobionorii.

OCHOBHIi AOCATHEHHA Ta LWAAXWU PO3BUTKY Mikpobionorii B XX-XXI cT.

3HayeHHs pobiTt P. Koxa i /1. MacTepa B po3BMTKY 3arasbHoOi Mikpobionorii.

Po3BuTOK MiKpobionorii B apyrii nonosuHi IX cT. (BHecok BuYeHMX BuHorpagcbkoro, OMenAaHCbKOro,
IBaHOBCbKOTO, MeyHnKoBa, 3a6010THOTO).

MonoXKeHHA MiKpOOpraHismis B Npmpoai. 3araabHi 03HaKK, WO BUKOPUCTOBYHOTLCA NA iX BUABAEHHA.
Po3nogain *xnemux opraHiamis Ha LapcTea.

Lapctea Monera i Protista.

PiBHi KNiTMHHOI OpraHisauii opraHiamis.

MeTtoamu MiKpOCKONIYHOro A0CNiaXKeHHA
10. MikpocKomn, OCHOBHI MeTOoAM MIKPOCKONIFOBAHHA MIKPOOpPraHi3mis.
11. MpuroTyBaHHA MIKPOOHMX NpenapaTiB 3 XKMUBUX KyAbTyp.
12. MpuroTyBaHHA MiKpObHUX NpenapaTie 3 ¢piKCOBaHUX KyNbTyp.



13. MpocTi meToAM 3abapBAEHHS KAITUH BaKTepil.
14. OundepeHuinoBaHi meToam 3abapBaeHHA KNITUH BaKTepin.
XimiuHuii cknap, Ta 6yaoBa 6aKTepianbHOI KAITUHKU

15. OCHOBHI CTPYKTYPHI Ta reHeTUYHI BiAMIHHOCTI B OpraHi3au,ii Ta ¢yHKLiOHYBaHHI KNITUH ey- Ta NPOKapioTiB.

16. OcHOBHi dyHKLiOHaNbHI i XiMiYHi BigMiHHOCTI B OpraHisay,ii Ta pyHKLIOHYBAHHI KNiTUHM ey Ta NPOKapioTiB.

17. ®opmu i po3mipn KNITUH NPOKAPIOTIB MIKPOOPraHi3miB.

18. 3aranbHa XxapaKTepucTMka 6yaoBuM KNiITUHM NpOKapioTis.

19. NosepxHeBi cTpyKTypun BaKkTepianbHOI KNITMHK. Ix noKkanisauia i ponb.

20. bypoBa AXKryTUKIB ey- | NPOKaPIiOTUYHOT KNITUH.

21. MexaHi3amu pyxy bakTepii.

22. ®imbpii i nini. bygosa i ix dyHKU,I.

23. Kancynu, cnvsosi wapw i yoxau. Ix 6yaosa, GpyHKLi, NpaKTUYHE 3aCTOCYBaHHA B HAPOAHOMY
rocnoaapcrsi.

24. bypoBa nentuaornikaHy-mypeidy I+, - 6aktepii.

25. bynoBa Ta GyHKLjii TEMXOEBUX KMCNOT.

26. bynoBa Ta QyHKLUii nfinononicaxapmais KNITMHHOI CTiHKK - 6aKTepin.

27. OcobnumBocTi 6yaoBKN KNITUHHOT CTiHKK - 6akTepin. OCHOBHI PYHKLUT.

28. bynoBa Ta XiMiYHUMIA CKNag, KNITUHHOI CTiHKKU [ + MiKpoopraHismis.

29. bynoBa KAITUHHOI CTIHKM apXxe.

30. MpoTonnactu, cheponnacti i L-popmu bakTepili.

31. OcobnunBoOCTI opraHisaLii saepHoro anapaTy 6akTepianbHOI KAITUHW.

32. MNo3axpomocomHi hpaKTopu cnagKoBOCTi 6aKTepianbHOT KNITUHM.

33. MexaHi3m pennikauii 6aktepianbHoi AHK.

34. MembpaHHi cTpyKTypu (Me3ocomu, fisocomm, Tunakoian, xpomatodopn). Ix byaosa i pyHKu;i.

35. XimiuHa 6ygosa LINM-6akTepiii.

36. CTpyKTypHa opraHisauis LINM-6akTtepili.

37. ®yHKuji LNM-6akTepii.

38. UmTtonnasma i opraHenu 6aktepianbHOi KNITUHN.

39. bynoBa Ta yHKLii pubocom ey- Ta NPOKAPIOTUUHMX KNITUH.

40. 3anacHi NOXMBHi PEYOBUHM, iX XiMIYHUI CKNAL, | 3HAYEHHA.

41. be3a30TUCTi OPraHivHi BKAOYEHHS.

42. A3oToMicTKi 3anacHi pe4oBUHM BaKTepianbHOI KNITUHMN.

43. OcHOBHi TMNX MopdonoriyHoro agndepeHLitoBaHHA KAITUH (LMCTK, akiHETKU, MiIKCOCcnopHu).

44. EHpocnopw bakTepili (bopma, po3mipun, MONOKEHHA B KAITUHI, XiMiYHMI cKnag, GyHKLiOHaNbHE
3HayeHHA).

45. bioximiuHa nepebynoBa KAITUHM B NPOLLEC CNOPOYTBOPEHHS.

46. MexaHi3m CnopoyTBOPEHHA NPOKAPIOTUYHOI KAITUHW.

KynbTuBYBaHHA, picT Ta pO3MHOXKEHHA NpoKapioT

47. NoTtpebn mikpoopraHiamis y NOKMBHMX pevoBUHaX. PaKkTopuM pocTy.

48. Knacuoikalia npoKapioTiB 3a TUMNOM XapuyBaHHSA i cCNOCcoby OTpMMaHHSA eHeprii.

49. }MuMBUNbHI cepeaoBULLa, iX XIMIYHUIA CKNag, i GisMYHMIA CTaH. 3BUYAIHI, e1eKTUBHI Ta andepeHLinHo-
AIarHOCTUYHI cepeaoBmLLa.

50. Ponb nacuBHOi Andysii B HaAXOAKEHHI peUYOBUH B BaKTepianbHy KAITUHY.

51. Ponb nonerweHoi gndysii B HaaxoaKeHHi pe4oBUH B BaKTepiaibHy KNITUHY.

52. MexaHi3m aKTMBHOIO TPAHCMNOPTY HAaAXOAKEHHA NOXUBHUX PEYOBUH B KNITUHY.

53. MexaHi3m TpaHcoKauii rpyn abo nepeHeceHHA paguKanis.

54. OcobnnBocCTi iHAMBIAYaNbHOFO POCTY MiKPOOpPraHi3mis.

55. PicT bakTepilt B nonynsuii.

56. YucTi KynbTypu bakTepii, meToam ix OTPMMAHHSA Ta NepeBipKM Ha YNCTOTY.

57. MpoToyHe KynbTUBYBaHHA B XeMocTaTax i TypbigocTaTax.

58. CMHXPOHI30BaHi KynbTypu, CNOCOOM iX OTPMMAHHA Ta 3HAYEHHA.

59. Cnocobu po3mMHOKEHHA NPOKapPIOTIB.

60. Bnane paKTopiB 30BHILLHLOrO cepeaoBuLLLa Ha baKTepii.



61.
62.
63.
64.
65.
66.

Bnne Ha 6aKkTepii piznyHMxX GaKTOpPIB 30BHILLHLOIO CEPEAOBULLA.

Bnaue Ha 6akTepii XiMmiyHNX PpaKTopiB 30BHILLHBLOIO cepeaoBULLa.

Bnane Ha 6aKTepii 6ionoriyHnx ¢paKTopiB 30BHILLHBOrO CepeaoBMLLa.

Bnaue TemnepaTypu Ha PO3BUTOK BaKTepianbHOi KNITUHU.

MeToau ctepunisauii NOXMBHUX CEpenoBULL i nocyAay.

Bnane kucnoTHocTi (pH) cepenoBumLia i aepalii Ha po3BUTOK HaKTepianbHOT KNITUHM.

FeonoriyHa AianbHICTb MiKpoOpraHiamis

67.

68.
69.
70.
71.

Ponb mikpoopraHiamiB y Kpyroobiry a3oTy. XapaKTepucTnmka MikpoopraHiamis, o 6epyTb y4yacTb B
dikcauii a3ory.

YyuacTb 6aKTepiii B NepeTBOPEHHI BYrieLto.

Ponb mikpoopraHiamis y Kpyroobiry pocdopy.

Ponb MiKpoopraHiamiB y Kpyroobiry cipku.

Ponb mikpoopraHismis y Kpyroobiry 3anisa.

Cucrtemartuka 6akrepiii

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

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

MOHATTA CMCTEMATUKM, KNacndiKaLif, TAaKCOHOMIi, HOMEHKNATYPWU, TAaKCOHa.

LUTy4yHa i npupogHa Knacudikauia, ix 3aBgaHHA i wini.

Ocob61nBOCTi cUcTEMaTMKKU NPOKapIoTiB. MPUHUMNU CUCTEMATUKMU.

TaKCOHOMIYHE NigpPOo34in NPOKAPIOT HA KaTeropii 3a bepaxu.

XapaKTepucTmka Mikonsiasm, ocobanBoCTi ix ByA0BU | KyNbTUBYBAHHS.

M-6aKTepii, 3arasibHa XapaKTepUCTUKa, MEXaHi3M pyxy.

lpyna 1. CnipoxeTu (p. Borrelia, p. Treponema, p. Leptospira)

lpyna 2. AepobHi / mikpoaepodinbHi, pyxausi, cnipansHi / BurHyTi - 6akTepii (p. Helicobacter).
I'pyna 9. Puketcii i Xnamigji 6yposa, metaboniam, ekonoris.

I + 6aKTepii, XapaKTepucTUKa OCHOBHMX rpyn.

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

lpyna 18. T + nannyKM i KOKK, WO yTBOPIOOTL eHAocnopw. p. Bacillus, p. Clostridium.

lpyna 19. T + Hecnopoobpasylolme Nannykn npaBuabHoi popmu. p. Lactobacillus.

l'pyna 20. I + HecnopoobpasytoLwwme NannMyku HenpasuabHoi popmu. p. Corynebacterium.
lpyna 21. MikobakTepii, 6yaoBa i 3Ha4eHHs B pO3BUTKY iHbEKLiMHOro npouecy.

lpyna 25. CtpentomiueTamu i 61n3bKi poau. 3arasnbHa XapaKTepucTuKa.

lpyna 34. ApxebakTepii. OcobamnsocTi 6ynosu, ximiuHuii cknag,. Ekonoris.

MikpocKoniuHi eykapiotu

89.

90.
91.
92.
93.
94.

95.
96.
97.
98.
99.

100.

101.
102.
103.
104.

OcCHOBHi 03HaKn 6y0BM eyKapioTUYHOI KNiTUHW. KoHuenuia npo cumbioTUYHe NOXOAKEHHA NnacTug, i
MITOXOHAPI 3 NpOKapioTiB.
Mpnbu: ocobamBoCTi opraHisaLyii, Xxap4yBaHHs, pocTy, cNocobiB PO3MHOMKEHHS.
O pixaKi. 3HaueHHA ix B HAPOAHOMY rocrnoaapcTBi.
MikpomiueTu, 6yoBa, PO3MHOMKEHHA Ta 3HAYEHHA 419 HAPOAHOTrO roCNoAAPCTBA | MeANLMNHMU.
XapaKtepuctmka Tuny Protozoa. MaToreHHi HanpocTii.
XapakTepuctuKa Kknacy Flagellata. MapasuTuuHi 4xKryTMKoBi (TpunaHacoma, NermaHis, TPUXOMOHaAM,
nambNii, Tokconnasma).
Knac Sarcodina. lnseHTepiliHa ameba, mopdonoriyHi ocob6MBOCTI Ta MKUTTEBUM LK.
XapaKTepucTMKa Knacy Sporozoa Ha NpuKNaai MansapiiHoro nnasmogis - 3éyaHuKa manapii.
Knac Infusoria. Mapa3suTtuuHi iHpy3opii (banaHTuaii).
3aranbHa XapaKTepucTuKa BoaopocTen, byaosa Ta mopdonoria KAiTUHM.
Po3mHO»KeHHA BOAOPOCTEN.

3Ha4yeHHA BOAOPOCTEN ANA rocnogapcTsa.

Bipyconoria
BiakpuTTa Bipyci. OCHOBHI BiAMIHHOCTI BiZ, iHLMX }KUBUX OPraHi3mis.
Ocob6anBOCTi XimiYHOro cKNaay BipyciB TBApPWUH, POC/IMH i BaKTepil.
byaoBa BipyciB pocauH Ta TBapUH
Mopdonoria Ta ocobamnsocTi 6yaosu baktepiodaris. MpakTnyHe 3acTocyBaHHA bakTepiodaris.



105. OCHOBHI MexaHi3Mn B3aEMOZIT BipyCiB 3 KNITUHOIO.

106. MpoayKkTnBHa iHpeKLUiA. PO3MHOXEHHA BipyNeHTHMX dariB, NiTUYHUIA LUKA.

107. OcobnusocTi po3amHoxkeHHA AHK- i PHK-micHMx BipyciB.

108. MomipHi Bipycu (OHKOBIpYcH Ta NomipHi ¢aru). fAeBulLe BiporeHii.

109. NizoreHia A Ta Pl TMiny. Po3pi3HeHHs Mix imyHiTeTom 40 ¢aris Ta paropesncTeHTHICTHO.
MHOMHHa nisoreHis.

110. AbopTuBHa iHdeKuin. MexaHi3m gii penpecopa. Bnaue 30BHiWHiX daKTopiB Ha Bipycu.

111. OCHOBHI TMNKX B3aEMOAIT MiXK Bipycamu.

112. PeakLis KNiTUH Ha BipycHy iHdeKUito. IHTepdepoH i mexaHi3m ioro gji.

113. MowwunpeHHA BipyCcHOI iHdeKU;i.

114. PoauHa repnecsipycis. HaliBaxknumsiwi npecTaBHUKM: BipyC NPOCTOro repnecy, uMtomeranii,
BiTPAHOI Bicnw.

115. PoawnHa renagHasipycis. Bipyc renatuty B.

116. PoanHa nikopHasipycis. Bipyc noniomienity, Bipyc renatuty A.

117. PoguHa petposipycis. Bipyc imyHoaediumTy ntoguHu.

118. PoguHa dnasosipycis. Bipycu Kniwosoro eHuedanity.

119. PoanHa pabgosipycis. Bipyc ckasy.

120. PoanHa napamikcosipycis. Bipycu napotuty, Kopi.

121. PoanHa opTtomikcosipycis. Bipycy rpuny ntogmMHu, TBapuH, NTaxis.
Metaboniam npokapior

122. depmeHTN HaKTepilt. KOHCTUTYLINHI Ta iIHAYUNGenbHi depmeHTH , eK30- Ta eHAO0DEPMEHTH.

123. OCHOBHi eHepreTUYHi pe4oBUHM BaKTepianbHOT KNiTUHU. AT Ta ApH+ (PyHKuii, ocobamBocTi
YTBOPEHHA Ta QYHKLiOHYBaHHSA).

124, BpoaiHHA AK cnocib oTpMMaHHS eHeprii aHaepobHMMM bakTepiamu.

125. lekcozoandochaTHMM WNAX, PO3LLENNEHHA rEKCO3.

126. KaTtaboniam rekcos 3a cxemoto EHTHepa-Lyaoposa.

127. OKMCHIOBa/IbHMI NeHTO30poChaTHUI LWAAX PO3LLENNEHHSA FEKCO3.

128. FfomodepmeHTaTUBHE MOJIOYHOKMCAE BPOAiHHA, 306YAHMKK, XiMi3M, MPaKTUYHE BUKOPUCTAHHS.

129. CnupToBe 6poaiHHA. ApixaxKi, iXx cuctemaTmKa, BNaCTUBOCTI, NPaKTUYHE BUKOPUCTAHHSA.

130. MponioHoBe 6poaiHHA, 30YAHUKM, 3HAYEHHA B HAPOAHOMY FOCMNOAAPCTBI.

131. MacnsHoKkucne 6poLiHHA, HOro TUNK, Ximiam, 36y AHUKN.

132. AueToHobyTUNOBE BpoaiHHSA, aBOdasHicTb Npouecy, 36yaHUKMN.

133. leTepodepmeHTaTUBHE MONOYHOKMCNE BpoaiHHA. Ximiam npouecy. OcobamsicTe meTabonismy
MOJIOYHOKUCANX BaKTepiil.

134. BuKkopucTaHHa BakTepiamm eHeprii COHAYHOro BUNpoMiHeHHA. OcobamBocTi bakTepianbHOro
doTocmHTEe3a. MexaHi3m pOTOOKMCHEHHA.

135. XapaKTepuCcTMKa OCHOBHUX rpyn GOTOCUHTE3YHOUMX MIKpOOpraHi3mis. MirmeHTn 6akTepii.

136. Mpupoaa UMKAIYHOTO Ta HELLMKNIYHOrO GOTOCUMHTESY.

137. doTOoCMHTES LiiaHObaKTepin Ta NpoxaopodiTis.

138. OcobnmBocTi poToCcMHTE3a ranobakTepii.

139. MexaHi3m B3aemogji 6akTepilt 3 MONEKYNAPHUM KUCHEM.

140. OCHOBHi MexaHi3MW, Lo /ieXaTb B OCHOBI aepobHOro gmMxaHHA. 3HauyeHHA LITK B eHepreTuyHomy
Ta KOHCTPYKTUBHOMY MeTaboniami.

141. PyHKUiOHYBaHHA ANXaNbHOTO NAHLIOrA Ta OKUCHIOBaNbHe GOoCcHOpPUIOBAHHS.

142. AHaepobHe guxaHHA. BUKOpPUCTaHHA HaKTepiaMmn HEOPraHiYHUX CNOJYK, SIK KIHLEBUX AOHOPIB
€NEeKTPOHiB.

143. Ocob61mMBOCTi HENOBHOIO OKUCHEHHSA. OLUTOBOKUCE BpOoAiHHA.

144, EHepreTnyHuit 06MiH xemoniToTpodis, 0cob6AMBOCTI GYHKLIOHYBaHHA €1EeKTPOHTPAHCMOPTHOI
cUCTeEMM.

Dopatok B. NMpuKknag BapiaHTy eK3ameHauiiHoro binety



Ek3ameHauiiiHui 6inet No 2

1. NMpoaHanisynte 6yaoBy Ta GYHKLiT KNITMHHOI CTIHKM rPaMno3nTUBHUX DaKkTepil

2. JaiTe xapaKTepucTmKy 2-0i KaTeropii 3a BU3Ha4YHUKOM baKTepin 3a bepai .

3. OxapaKTepmsymnTe MexaHiam akTMBHOFO TPAHCMOPTY Pe4YoBUH B BaKTepianbHy KNITUHY

MpaKTU4He 3aBaaHHA:

1) Po3paxyBaTu po3ainbHy 34aTHICTb MiKpOCKOMa Npu BUKOpPUCTaHHI 06’ekTnBa 40x/0,65

2) Po3paxyBaTu 06’em 50%-0ro po3umnHy F/1HOKO3U, AKUI HEObXigHWIM ana npurotyBaHHs 900 cm3
cepepgosuia MIA, ake mictuTb 2% LBbOTro Byrnesoay

3) 3 AKoto CTPYKTYpOLo HaKTepiasbHOT KNITUHM 3B’A3aHI TPAHCNOPTHI GYHKLIT rpamHeraTMBHUX BakTepil

Dopatok I'. Cuctema peiitTuHrosux (Barosux) 6anis Ta Kputepiis ouiHIOBaHHA

PEeNTUHT cTyaeHTa B NpoLeci BUBYEHHSA ANCLUNAIHM CKNAAa€eTbea 3 6aniB, WO BiH OTPUMYE 3a:
1. BUKOHaHHA Ta 3axuct 15 nabopaTopHux pobiT (1abopaToOpHMIN NPAKTUKYM), BCTYNHE 3aHATTA,
3aHATTA 3 TexHiKM Oe3nekn B nabopaTopii i nigcymkoBe 3aHATTA, fAKi BMKOHYOTbCA 3a 18
NabopaTtopHux 3aHaTb— 27 6anis;
2. MoaynbHa KOHTpo/ibHa poboTta — 18 6anis;
3. Po3paxyHkoBa pobota — 5 6anis.

1. NabopaTopHi pob6oTn

Barosuii 6an opgHiei nabopatopHoi pobotn (3aHaTTAa 1-12) — 2, BaroBui 6an KoOMMAEKCHOI
nabopatopHoi poboTtun, To6TO 3aHATTS 13, 14, 15, WO BMKOHYIOTbCA Ha Pi3HMX 3aHATTAX, OLIHIOKTLCA
pazom B 3 6ann. MaKcMmanbHa KinbKicTb 6anis 3a 12 nabopaTopHux pobiT 12 x2 6anm [OpiBHIOE
24 6anu Ta 3a KOMNEKCcHy nabopatopHy poboTy (3aHaTTa 13, 14, 15) — 3 6anu.

MaKcuMManbHa KinbKicTb 6anis, AKi CTYAEHT MOXKe 04epKaT 32 BUKOHAHHA N1abopaToOpHMX 3aHATb

CKNagae:

2 6anu x 12 + 3= 27 6anis.

2 6a1n — BiIbHE BONIOAIHHA TEOPETUYHMM MaTepiasioM 3a TEMOIO JlabopaTopHoi poboTy,
- NpaBMW/iIbHE Ta CBOEYACHE BMKOHaHHA nabopaTopHoi poboTH,
- NpaBuW/ibHE Ta 3pa3koBe 0POPMAEHHA NPOTOKOAY;
- CBOEYACHMI 3aXUCT poboTH.
1,5-1,9 6aniB — BONOAHHA TEOPETUYHUM MaTepianom 3a TeMot 1abopaTopHoi poboTy,
- NPaBWU/IbHE Ta CBOEYACHe BUKOHAHHA nabopaTtopHoi poboTu,
- aKypaTHe opopmMNeHHA NPOTOKOAY;
- CBOEYACHUI 3aXUCT pobOTH
1,2-1,4 6aniB — BONOAHHA TEOPETUYHUM MaTepiaNom 3a TeMo 1abopaTopHoi poboTy,
- CBOEYACHE BUKOHAHHA 1abopaTopHOi poboTy,
- 0pOPM/IEHHA NPOTOKONY;
- HECBOEYACHUI 3aXMCT POOOTH.
3axuct nabopaTopHoi poboTn BiabyBaeTbcA Ha HacCTynHiM nabopaTopHiin poboti y Burnagi
TecTis/BiAKpUTUX Bignosigei/ycHo Ha BMbBip BUKNaaayva 3 NabopaTopHUX POBIT.
AKWo Ha nabopaTopHin poboTi y cTyAeHTa BiACYTHIN xanaT, ToA4i 3a BUKOHAHHA CTYAEHT OTPUMAE
Ha 0,2 6anu meHwwe, WO 3BEPTAE YyBary CTyAeHTa HAa HeobXigHICTb 4OTPMMYBATUCL NPaBUN 6e3nekun nig

yac poboTn Ha nabopaTopHMxX poboTax.

AKwWwo nabopaTtopHi poboTK NponyLieHi 6e3 NoBaXKHUX NPUYUH, TO BOHM OLLIHIOIOTHCA 3 MaKCUMyMY

1,5 6anm 3a yMOBM HAMWUCAHHA 3aXUCTy Y BWU3HAYEHWUIM BMKNAZa4YemM 4vac i 0POpPMAEHHA NPOTOKONY



nabopartopHoi poboTtn. Akwo nabopatopHi poboTM NponyuleHi i3 NOBa)KHWUX MNPUYUH 3 HAZAHHAM

OOBIKM, TO BOHM OLIHIOOTLCA B MexKax 2 6aniB. 3axmctn nabopaTopHUX pobiT NOBUHHI ByTM HanUcaHi
A0 BignoBiAHUX cemecTpoBmx aTecTalii. 3axucTn nabopaTopHMx pobiT HanucaHi Ha He3a40Bi/IbHMIA Gan
He nepenucyTbeA.

Mig Yac HanucaHHA 3axucTiB abopaTopHUX POBIT, MOAYNAbHOI KOHTPObHOI PO6OTH, MMCbMOBOFO
€K3aMeHy He [,03BONAETLCA CNUCYBATM | KOPUCTYBATUCh ByAb-AKMMM NanepoBUMU abo eneKTPOHHUMMU
axxepenamu iHpopmauii. Mpyn HEBMKOHAHHI L€l YyMOBM CTyAeHT OTPUMYE HyAb 6aniB 3a 3axucT
nabopatopHoi poboTH, MoAYNbHY KOHTPObHY poboTy. MpK cnuUcyBaHHI Ha eK3ameHi CTYAEHT NPUMNMUHAE
BMKOHAHHA eK3aMeHauiiHOi poboTM | MaTMmMe MOMKAMBICTb BWMKOHATW €K3aMeHaUuiiHy poboTy
BiANOBIAHO rpadiky NnepecknagaHHA eK3aMeHiB.

2. MoaynbHa KOHTpObHA poboTa
MoaynbHa KOHTpO/IbHa poboTa moxke b6yTn nogdineHa Ha 2 4m 3 YaCTUHMU.

MakKcumanbHa Kinbkictb 6anis 3a MKP - 18 6anis.

Kpumepii oyiHro8aHHA (mecmul):

npasuabHa Bignosigb Ha 95-100 % 3anuTaHb 18 6anis
npasunbHa Bignosigb Ha 90-94 %; 3annTaHb 17 6anis
npasuabHa BignoBigb Ha 85- 89%; 3annTaHb 16 6anis
npasuabHa Bignosigb Ha 80-84 % 3anuntaHb 15 6anis
npaBuabHa Bignosigb Ha 75-79 % 3anuntaHb 14 6anis
npasuabHa Bignosigb Ha 70-74 % 3anuTaHb 13 b6anis
npasuabHa BiANOBiAb Ha 65-69 % 3anuTaHbL 12 6anis
npasuabHa BignoBigb Ha 60-64 % 3anuTaHb 10,8 -11 6anis
npasuabHa Bignosiab < 60% 3anntaHb He 3apaxoBaHo.

MKP BMKOHYIOTbCA CTYyAEHTAaMW TiZIbKM 3a PO3KNAAO0OM, Yy BCTAaHOBNEHWIM ANnAa rpynu 4ac,
(BMKNIOYEHHA — NepeHeceHHsA HanucaHHA rpynoto (abo OoKpemux cTyAeHTiB) B 3B’A3KYy 3 HeobxigHum
AOTPUMaHHAM 6e3nekoBux ymoB abo 3 nonepeaKeHHAM BMKAaZaya Ta OdiLiiHMM NiaTBEpAKEHHAM
NPUYNHK BiACYTHOCTI CTYAEHTA Ha HaNMCaHHi pa3om 3 rpynoto).

I0eHmuyHi 8ionosidi 8 MKP Ha numaHHA 8i0KPUMO20 murly 88aXaOMbCA 1a2iamom ma He
ouyiHoromescsa. lNoemopHe rnposedeHHA MKP 8 ybomy sunadky He rnposoodumascs.
MopaynbHa KOHTpPO/IbHA poboTa, NnponylieHa 3 NOBaXKHOI NPUYMHU NOBUHHA BYyTM HanucaHa [0

CeMeCTPOBUX aTecTalilh y BUSHaYEeHMIM BMKNaAa4YyeM Yyac nicns HagaHHA BignoBiaHoi AoBiaKM. MoaynbHa
KOHTpO/bHa poboTa, nponyuieHa 6e3 NoBa)KHOI NPUYMHN NOBUHHA 6YTM HanMcaHa A0 CEMECTPOBUX

aTecTalil y BU3HaYeHMIN BMKIaAa4yem Yac nicns HafgaHHA BianosigHoi aoBiakM, Taka MKP ouUiHIOETbCA 3
makcumymy 17 6anis.

3. Po3paxyHKoBa poboTa

MaKcMmanbHa KinbkicTb 6aniB 3a po3paxyHKoBy poboTy - 5 6anis..

Kpumepii oyiHto8aHHA:

5 6anis — nosHo npasusnbHO BUKOHAHO Mabauyi ma diazpamu, Po3PAxXyHKU | BUCHOBKU PO3pPAXyHKOBOI
pobomu micmame He meHwe 90% HeobxiOHOI iIHpopmayii;

4 6anu — malixce MNOBHA 3 HE3HAYHUMU MOMUAKAMU/HemoYHocmamu 8 mabauysax abo diazpamax,
PO3PAXYHKU | BUCHOBKU po3paxyHKosoi pobomu micmame He MmeHwe 75% HeobxiOHoi
iHgbopmauii;



3 6aau — npucymHi He3Ha4Hi nomunaku/HemoyHocmi 8 mabauysx abo diaepamax, PO3PAXyHKAX |
BUCHOBKU p0o3paxyHKo8oi pobomu micmame He meHuwe 60% HeobxiOHoI iHghopmauii;

meHuwe 3,0 6asie — He 3apaxo8aHO, He BiPHO BUKOHAHI po3paxyHKu, mabauui ma diaepamu, BUCHOBKU
micmame meHwe 60% HeobxiOHOI iHhopmauyii.

0 barnig — BUKOHAHHA YyH020 sapiaHmy PP.

I0eHmuyHi PP ssaxcaromesca naaziamom ma He ouiHioromecs. PP 30aHa ni3Hiwe ecmaHo8s1eHo20
CMPOKY OUIHIEMbLCA 3 MaKkcumymy 3,6 banie. PP 3 [0eHMUYHUMU BUCHOBKAMU OUIHIOEMbLCA 3
makcumymy 3,7 banis. BuseneHHa 36inHocmell 8 PP 3 pobomamu MUHYAUX POKi8 88AXAEMbLCHA
naaziamom ma He oyiHioemMeocA. [loemopHe 8UKOHAHHA PP 8 ybomy sunadky He nepedbayeHo.

3aoxouyBanbHi 6anu 3a:
MiarotToBKa AeMOHCTpaLiiHoro matepiany/
BMKOHAHHA iIHOMBIAYAaNbHOro 3aBAaHHA +1-2 6ann
Yyactb y ppoHTaAbHOMY ONUTYBAHHI
B 3a/1€XKHOCTI Bif, KiNbKicTi Bignosigei +0,2-0,5 6anun
Mpusose micue (1, 2, 3 micue) 3a y4acTb B CTYAEHTCbKIl
onimniagi 3 «biotexHosorii» abo «3arasnbHa mikpobionoris
Ta Bipycosoria» +1,0 6an

MaKcumanbHa KinbKicTb A0AaTKOBUX 6asiB MPOTAromMm CEMECTpPY He MoxKe nepesuilyBaTn 5% Rc
TO06TO 2,5 6anis.

Po3paxyHoK wkanu (R) pelimuHay:
Cyma Barosmux 6aniB KOHTPONbHUX 3aX0AiB NPOTATOM CEMECTPY CKNAAAE:
Rc = 27+18+5 = 50 6anis..

HeobxiaHOO YMOBOIO A0MNYCKY A0 €K3aMeHy € HanuUCaHHA MOAY/bHOrO KOHTPOJIIO i pO3pPaxyHKOBOI
pob60TH, BignpaLtoBaHHA Ta 3aXMCT BCiX 1abopaTopHMX pobiT Ta cemecTpoBuii perTuHr (0,6 Re), To6TO 30
6anis i BuLLE.

ATecTauis CTyAeHTIB NpoBOAUTLCA ABiYi Y CEMECTPi 3@ 3HAaUYEHHAM MOTOYHOIO PENTMHIY Ha 4ac

arecTaujii. AKLLO 3HAaYeHHA PenTUHry He meHwe 50% Big MakCMMaNbHO MOXK/AMBOIO Ha 4Yac atecTauii
CTYAEHT BBAYKAETbCS aTECTOBAHMUM.

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

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

EK3ameHauiiHa OLiHKa CKNaAa€ETbeA 3:

EK3aMeH BUKOHYETbCA NMUCbMOBO.
— Bignosigi Ha 3 TeOpPeTUYHI NUTaHHA binety

(1 nutaHHAa — 15 6anis, 2 i 3 no 10 6anis) — 35 banis
— po3B’A3aHHA 3 3a4a4 (3 x 5 banis) - 15 6anis



KpuTtepii ek3ameHaLiNHOro ouiHoBaHHA:

NUTaHHA bisieTy (TeopeTunYHi 3anuTaHHA):

1 nuTaHHA

npaBu/bHa NOBHa BiANOBIAb

NMOBHa BigNOBiAb, HAABHICTb HE3HAYHMX HETOYHOCTEN

HenoBHa NpaBuMaAbHA BiANOBIAb

HenoBHa, YaCcTKOBO He MNpaBuWJbHA BigNOBIAb

BiANOBIAb AyrKe NoBepxHeBa, HEMAE 3HaHb OCHOBHUX TEPMIHIB,
HeMmae€ BignoBiai 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,
HeMmae€ BignoBiAi Ha NUTAHHSA

KpuTepii ek3ameHaL,iMHOro oLiHBaHHA :

MpaKTMYHe 3aBAaHHA, PO3B'A3aHHA 3a4adi

NpaBMIbHO PO3B’A3aHa 3ag3a4a, popmynm po3wndpoBsaHi,
BKA3aHi po3MipHOCTI, NpaBu/bHa BiANOBigb

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,
HeMaE€ BignoBiAi Ha NUTAHHSA

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

10 6anis

9 banis

7-8 6anis

6 banis

0 6anis

5 6anis

4 6anu

3 6anu

0 6anis

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

6yTn 6inble 60 6anis.

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

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

MNepecknagaHHA

€K3aMeHy npoBoguUTbCA Yy  BignNoBIAHOCTI

no

rpadika

nikBigauii

3aboprosaHocTeli. Mig Yyac BUKOHAHHA eK3ameHauilHOi poboTu He AONYCKAETbCA BUKOPUCTAHHA 6yab



AKUX rapKeTiB, NiAPYYHUKIB, KOHCNEKTIB. Y pa3i HEBUKOHAHHA LLIEl YMOBU CTYAEHT BiACTOPOHIOETLCA Bif,
BMKOHaAHHA eK3ameHauiiiHoi poboTu i byae nepecknapatv eK3ameH y BiaBeAeHUI ANA NepecKNaaaHHA
yac.

Mpu oTpumaHHi He3aAoBiINbHOI OUIHKM CTyAeHT Mae auvwe 2 cnpobu ana nepesgavi y
BignoBigHoOCTI Ao rpadiky nepecknagaHHA 3aboprosaHocTeit.



