








MeTta Ta 3aBAaHHA HABYAJAbHOT AUCHUNIIHU

PoGouy mnporpamy HaBHaJbHOI AUCIUILUTIHK «MIKpPOOIONOTiss 3 OCHOBAMH
Bipyconorii» po3pobaeHo BianoBigHo 10 «llonoskeHHs npo METOAMYHE 3a0€3NEUEHHS
OCBITHBOIO IMPOLECY B YMAHCLKOMY HAUIOHAJIBHOMY YHIBEPCUTETI CaJiBHULTBAY,
CXBAJICHOro Buenoro panoro yHiBepeuTeTy Ta 3aTBEPILKEHOro pekropom Big 11.07.2024 p.

HapuanbHa aucuumnaiHa «MikpoOionoris 3 OCHOBaMH BIpPyCOJIOTIi» HaJEKHTb 10
000B’I3KOBUX  AMCUMIUIIH, BHBUEHHS SIKHX nNepeadadeHO  OCBITHbO-NPOQECIHHOW
nporpamoto «bionorig» niarotopku ¢axieuiB nepworo (6akanaBpcbKoro) piBHs BHLIOT
OcBITH 3a cnemianeHICTIO 091 Bionoris Ta 61oximig ramy3i 3HaHe 09 bionoris.

Mera HaBYa/JIbHOI JUCUMILIIHH — MNOAArac y (OPMYBaHHI y BUIYCKHUKIB
3[aTHOCTEH AOCTIIKEHHS 1 OLIHKH cTaHy O10M0MYHUX CHCTEM PI3HONO PIBHS OpraHizadlii,
MIPE/ICTABIICHHS, THTEPNpETANii Ta BUKOPHUCTAHHS PE3VIIBTATIB O10JOTTYHUX AOCHIKEHB,
OTPUMAHHS CTYJEHTAMU 3HAHb Ta BMIiHb Y rajy3i 010J0rii 13 LIKPOKUM AOCTYIOM A0
NpaueBIalITyBaHHs, IHTEPECY A0 MOAANBLIONO HABYAHHA Ta 3alIKABAEHOCTI A0 Oifbll
MOrMMOIEHOT0 BUBUYEHHS OKpEMUX o0nacteit Oionorii.

3aBaaHHA — 3aKpIIUIEHHS 3HAHb [P0 3arajlbHl  YMOBM O KUTTEIISILHOCTI
MIKPOOpPraHi3MiB Ta CMOCOOM CHOpsIMYBAHHA W€l MISAbHOCTI Ha KOPUCTb JIFOAHHI,
3a0e3neueHHsT Ha0yTTd CTYACHTAMHW BMIHB Ta HAaBWYOK MPOBEACHHS MIKPOOIOMOTTIHHX
JOCIIUKEHb.

Micue AMCUHIUIIHM Y CTPYKTYPHO-JIOTi4HiH cxeMi niaAroroBku 3100yBayviB BUILOT
ocBitn. HaByanbHa aucuumiina «MikpoOionorils 3  OCHOBAaMM  BIpycoOJorii» €
000B’SI3KOBOK), MA€ BAroMe 3HAUEHHS Y CTPYKTYPHO-JOTIUHIHA ¢XeMI MIATOTOBKH (haxiBLIiB
1 TICHO TIOB’sI3aHA 3 TUCIMIUTIHAMH, 30Kpema: "Ximis 3 ocHoBaMH Oloreoximii”, "biomoris
IHAMBIAYaNbHOrO po3BUTKY", "biosoris knituau", "bioxiMis" Ta 1HIIMMH AUCLUILTIHAMMU,
3HAHHSAMH SIKMX CTYACHTH MOBUHHI OBOJIOJITH.

BuBUYEHHS HaB4anbHOI AMCUMMAIHM «MiKpoOionoris 3 OCHOBaMH BipycCOJOrii»
nependavae (GOpMYBaHHS Ta PO3BUTOK Y 3700yBaYiB KOMIIETEHTHOCTEH 1 MPOrpaMHUX
PE3YABTATIB HABYAHHS BIAMOBIAHO A0 OCBITHBO-MpodeciitHoi mporpamu  «biosoris»
cneuianbHocTi 091 bionoris ta Gioximis rany3si 3Hanb 09 biosoris (tadu. 1).



Tabmuis 1

MaTpuus KoMIeTeHTHOCTeH | NPOrpaMHUX Pe3yJibTATIB HABYAHHS, 110 (POPMYIOTHCS i yac
BHBYCHHSI HABYAJBHOI AucuunIinu «Mikpodionoris 3 ocHoBamu Bipycoaorii»

Hudgp
KOMIIETEHTHOCTI

KomMmnerentHocri

IIndp nporpamuux
pe3yabLTaTiB

HABYAHHA

[Iporpamui pe3yJbTaTu HABYAHHS

3aranbHi komnetreHTHOCTI (3K)

3K03

31aTHICTb
3HaHHA Y
CUTYyaLisIX.

3aCTOCOBYBATH
MPaKTUYHNUX

ITP08

3HaTH Ta pO3yMITH OCHOBHI TePMIHH, KOHLIEMNLI,
Teopii 1 3aKOHW B ranysi OlOJOTYHUX Hayk 1 Ha
MEKI IPEIMETHUX rajy3efi.

P10

3HaTH OCHOBH CHCTEMATHKH, METOAW BHSIBJIEHHS
ta igeHTudikauii HEKMTUHHUX GOPM IKHTTH,
NpOKapioT 1 eykapioT i 3acTOCOByBaTH iX AJA
BMpILLEHHA KOHKPETHUX O10J0MYHHX 3aBAaHb.

P12

JleMOHCTpYBaTH  3HaHHs OYAOBM, TpPOLECIB
JKUTTEISUIBHOCTI Ta (PYHKLIH JKUBUX OPTaHISMIB,
PO3YMITH MEXaHI3MH peryiauii  (i3ionoriyHnx
byHKUid  mas MiATPUMaHHS  rOMEeOocTasy
OlONIOrUHUX CHCTEM.

HP1S

AnamiszyBath  (HOpMH  B3aEMOBIZHOCHH  MiX
MIKpO- Ta MaKpOOpOraHi3MamM 3 BH3HAYE€HHSIM
OCHOBHMX HampsiMiB LIMX NPOLIECIB

P19

3acTOCOBYBATH Y MPAKTHUHIN AIATBHOCTI METOAU
BM3HAYEHHA CTPYKTYPHUX Ta (YHKLIOHANBbHUX
XaPaKTCPUCTUK OlONOTIYHUX CHUCTEM Ha PI3HUX
PIBHSAX OpraHi3awii.

P21

AHanizyBatd 1HQOPMAIIK INPO PI3HOMAHITTS
YKMBHMX OPraHi3MiB.

3K04

3maTtHICTE 1O
obpobnenns Ta
indpopmauii 3
asKepel.

TIOLIYKY,
aHamsy
PI3HHX

P08

3HaTH Ta PO3YMITH OCHOBHI TEPMIHH, KOHLEIIIII,
TEOPii 1 3aKOHK B Tany3i OIONOMYHHMX HAayK 1 Ha
MEXI NPeqMeTHHX rany3ei.

[1P10

3HaTH OCHOBH CHCTEMATHKH, METOAW BHUABJIECHHS
ta igeHTudikauii HEKMTUHHUX GOPM IKHTTH,
NpOKapioT 1 eykapioT i 3acTOCOByBaTH iX AJA
BUpILIEHHs KOHKPETHUX O10J0MYHHX 3aBAaHb.

P12

JleMOHCTpYBaTH  3HaHHs OYAOBM, TpPOLECIB
JKUTTEISUIBHOCTI Ta PYHKLIN JKUBUX OPTaHi3MIB,
PO3YMITH MEXaHI3MH peryisuii  (i3ionoriyHnx
byHKUid  mas MiATPUMaHHS  rOMEeOocTasy
OlONIOrUHUX CHCTEM.




P15

AHanmizyBaTH (OPMH  B3AEMOBIIHOCHH  MIK
MIKPO- Ta MaKpoOOpOraHizMaMH 3 BH3HAYEHHSIM
OCHOBHMX HampsiMiB LIMX NPOLIECIB.

P19

3aCTOCOBYBATH Y MPAKTHYHIH TIAJIbHOCTI METOIH
BU3HAYEHHA CTPYKTYPHUX Ta (YHKLIOHATbHUX
XapaKkTEPUCTHK OLOMOTIYHUX CHUCTEM Ha PI3HUX
PIBHAX OpraHi3awii.

P21

AnanizyBatn iHdopmauil0 Npo PIZHOMAHITTS
’KHBHX OpraHi3MiB.

3K07

3patHicT  BYHMTHCH i
OBONIOAIBATH  CYYaCHUMHU
3HAHHSMU.

P12

HemonHcTpyBaTtd  3HaHHs  OydoBM, MPOLIECIB
)KUTTEAIAIBHOCTI Ta (PYHKLIH KMBHX OpraHi3mis,
pPO3yMITH MeXaHi3MU perynsuii  (pi3ioJoriuHUX
GyHKUIA  AIM TATPUMAHHS — TOMEOCTasy
OLOJIOTIYHUX CHCTEM.

P13

AHanmizyBaTH (OPMH  B3AEMOBIIHOCHH  MIK
MIKPO- Ta MAaKpPOOPOTAHI3MaMH 3 BU3HAYCHHSIM
OCHOBHHX HAarNpsiMiB LIMX NMPOLECIB.

P19

3aCTOCOBYBATH Y MPAKTHYHIH TIAJIbHOCTI METOIH
BH3HAUEHHS CTPYKTYPHHX Ta (PyHKUIOHATbHHX
XapaKkTEPUCTHK OLOMOTIYHUX CHUCTEM Ha PI3HUX
P1BHSIX OpraHisatii.

3K08

3natHiCTb 10 aDCTPakTHOro
MHUCJIEHHS, aHanmzy i
CHHTE3Y.

P08

3HaTH Ta pO3yMITH OCHOBHI TEPMIHM, KOHLENLi,
Teopii 1 3aKOHW B ranysi OlOJOTYHUX Hayk 1 Ha
MEXKI MTPSAMETHHX TaNy3eil.

1P10

3HaTU OCHOBM CUCTEMATUKH, METOAM BHSBJEHHS
Ta imeHTU(DIKALi] HEKJITUHHUX (HOPM IKHTTS,
OPOKAPIOT 1 €YKapioT i 3aCTOCOBYBATH iX IJIs
BHPILIEHHS! KOHKPETHHUX 0100 YHHUX 3aBIAHb.

P12

HdeMoHCTpyBaTH 3HAaHHA OyOOBM, IMPOLECIB
JKUTTEAIATILHOCTI Ta PYHKLIH HBHUX OpraHi3Mis,
PO3YMITH MexaHi3MH peryJsiuii  $i3iogoryHHX
GyHkWIiE  AA8 MATPUMAaHHA — TOMEOCTasy
O10NIOTIYHUX CUCTEM.

HP1S

AnanizyBaty  (GOpMHU  B3aEMOBITHOCHH  MIX
MIKpO- Ta MaKpOOpOraHi3MamM 3 BH3HAYE€HHSIM
OCHOBHHX HAaIpsMIB IUX IPOLCCIB.

P19

3acTOCOBYBATH Y MPAKTHUHIN AIATBHOCTI METOAU
BH3HAUCHHSA CTPYKTYPHUX Ta (PyHKIIOHATBHUX
XaPaKTCPUCTUK OlONOTIYHUX CHUCTEM Ha PI3HUX
PiBHSIX OpraHi3adii.

P21

AnanizyBatn iHdopmauil0 Npo PIZHOMAHITTS
YKMBHMX OPraHi3MiB.

CneuianbHi

(¢axos.i, npen

meTHi) komnereHTHOCTI (CK)

CK02

3naTHICTb AEMOHCTPYBAaTH
0a30Bl TECOPETUYHI 3HAHHSA
B rajlly3l OlOJIOTIYHHX Hayk
Ta HAa Mexi NMPEAMETHHX
rajgyseu.

P12

JleMOHCTpYBaTH  3HaHHs OYAOBM, TpPOLECIB
JKUTTEISUIBHOCTI Ta (PYHKLIH JKUBUX OPTaHISMIB,
PO3YMITH MEXaHI3MH peryisuii  (i3ionoriyHnx
byHKUid  mas MiATPUMaHHS  rOMEeOocTasy
OlONIOrUHUX CHCTEM.

P15

AnamiszyBath  (HOpMH  B3aEMOBIZHOCHH  MiX
MIKPO- Ta MaKpoOOpOraHizMaMH 3 BH3HAYEHHSIM
OCHOBHMX HampsiMiB LIMX NPOLIECIB.




3aCTOCOBYBATH Y TIPAKTHYHIN OisSJIBHOCTI METOIU
BH3HA4YE€HHS CTPYKTYPHHX Ta (YyHKLIOHAIbHUX

fP1o XapaKkTEPUCTHK OLOMOTIYHUX CHUCTEM Ha PI3HUX
PiBHSIX OpraHisatii.
op21 AHami3yBaTH 1HQOPMALIK MPO PI3HOMAHITTS
JKMBHX OPTaHI3MIB,
30aTHICTE  OCIIIKYBATH 3HATU OCHOBHM CUCTEMATUKH, METOOH BHSBICHHS
pi3Hi pil?l—li .Opl."aHiIiaLIi'l' P10 Ta iﬂel:lTH(I)iKauiT .HeKJ'IiTI/IHHI/IX dopm HKHTTH,
KUBOTO, OlONOTIUHI ABHLLA NPOKapioT 1 eyKapioT H 3acTOCOBYBaTH iX IJs
1 mpoLecH. BUpILIEHHs KOHKPETHUX O10J0MYHHX 3aBAaHb.
HemonHcTpyBaTtd  3HaHHs  OydoBM, MPOLIECIB
)KUTTEAIAIBHOCTI Ta (PYHKLIH KMBHX OpraHi3mis,
P12 pPO3yMITH MeXaHi3MU perynsuii  (pi3ioJoriuHUX
CKoO03 GyHKUIA  AIM TATPUMAHHS — TOMEOCTasy
OlOMOTIYHUX CHCTEM.
3aCTOCOBYBATH Y TIPAKTHYHIN OisSJIBHOCTI METOIU
P19 BH3HAYCHHS CTPYKTYPHHUX Ta (PYHKLIOHATHHHX
XapaKkTEPUCTHK OlONOMYHUX CHUCTEM Ha PI3HHX
PiBHSIX OpraHi3aLii.
P21 AHani3yBaTn. iI-'l(l)OpMaLIi}O npo  PI3ZHOMAHITTA
’KHBHX OPraHI3MiB.
3partHiCTE OO aHam3y 3HaTH Ta PO3yMITH OCHOBHI TEPMIHH, KOHUENLIT,
Oynoeu, pynxuiii, npouecis | TTP08 Teopii 1 3aKOHW B rany3i Ol0JOrYHHX HaykK 1 Ha
KUTTEAIANBHOCTI, OHTO- Ta MEXK1 NpeAMEeTHHX ranys3eu.
(inorexesy HUBUX 3HaTH OCHOBH CHCTEMAaTHKH, METOAU BHABJIEHHA
OpTaHi3MiB. P10 Ta i,uel'iTuq.JiKaui'f .HeKJliTuHHux dopm KUTTA,
NpOKapioT 1 eykapioT i 3aCTOCOBYBaTH iX AJA
K BHPIIIEHHS KOHKPETHUX OlOJIOTIYHUX 3aBIAHb.
CKo7 JleMOHCTpyBaTH 3HaHHs OyaOBM, MpoLECiB
JKUTTEISUIBHOCTI Ta (PYHKLIH JKUBUX OPTaHISMIB,
P12 PO3YMITH MEXaHI3MH peryisuii  (i3ionoriyHnx
byHKUid  mas MiATPUMaHHS  rOMEeOocTasy
OloNOriuHUX cHCTEM.
P21 AHanisyBam' ig(bopMauiIo Opo  PI3HOMAHITTS
JKMBUX OPTaHi3MiB.
3maTHiCTB aHaNi3yBaTH AHamizyBatd (OpMH  B3AEMOBIZHOCHH  MIXK
pe3yNbTaTH B3aemomii | [TP15 MIKpPO- Ta MAaKpPOOPOTaHI3MaMK 3 BU3HAUCHHIM
GloNOrYHUX CUCTEM PI3HHX OCHOBHHX HarNpsiMiB LHX MPOLIECIB.
piBHIB Oprasizauii, 1XHbOI 3aCTOCOBYBATH Y TIPAKTHYHIN OisSJIBHOCTI METOIU
poni y Oiochepi Ta BH3HA4YE€HHS CTPYKTYPHHX Ta (yHKLIOHATbHHUX
CK09 MO)KJ'II/IB(.)CTi BUKOPHCTaHHA | [[P19 XapaKTEPHCTHK 6'iv'on0r1'ql-mx CUCTEM Ha Pi3HMX
v pi3HUX rajmy3sax piBHSIX opraHizatiii.
rocroaapcTna,
B1oTeXHONOrsAX, MEIULIUHI Anar - - - -
Ta OXOPOH Hami3ysaTH 1gd3opMauuo npo  PI3HOMAHITTS
HABKOMMIIHEOrO P21 JKUBHUX OPTaHI3MIB.
cepenoBuILA.

MeToa HaBYaHHSA Ta 3aco0M  JIATHOCTHKH, 10 BIAMOBIZAKOTE BH3HAYCHUM
pe3yabraraM HaBYaHHA 32 HABUAIBLHOK JUCUMIVIIHOK «Mikpobionoris 3 OCHOBaMU
BIpPyCOJIOTii», HaBeaAEHO B Tabdn. 2, 3.




Tabnuusa 2

Pe.’iy.]'leaTlfI., METOAHN HABYAHHA Ta METOAH KOHTPOA10 34 HABYANbHOK) ZIHCIIHI'[.]'liHOIO
«Mikpo6iosoris 3 0CHOBAMH BipycCoJIOrii»

Pe3yapTaTu HABYAHHA 32 HABYAJIBHOIO

JTUCLHILIIHO K0

MeToau HABYAHHS

MeTtoau KOHTpOII0

3Hanuna:

KoHuenTyanbHi HayKOBI Ta MPaKTHYHI

Jlexuis 3
Bi3yasizali€ero
iH(popmaLlii
(npesenTauii, Tabnmui,

VCHe OnUTYBaHHA,
BUKOHAHHS Ta 3aXHCT

1.1 3HAHHS, KPUTHYHE OCMHCJICHHS TEOpii, ¢oTo, rpadikn), nabopaTopHuX podiT,
MPUHLHIIB, METOIIB | MOHATL y Oionorii | nabopaTopHi 3aHATTS | MOAYJIbHE TECTYBaHHS,
CaMOHaBYaHHs uepes i ACYMKOBHH
cucremy Moodle, KOHTPOJb
aHasi3 cuTyatyi
2 YMiHHA/HABHUKM:
[lornubneHi KOTHITHBHI Ta TPaKTHYHI
YMiHHH/I‘-laB}/I'-IKH, yaFI'CTepHiCT'b Ta Texwis 3
IHHOBaLIII/IHICTbJ Ha piBHI, HeOOXigHOMY Bisyasizauieio
And - pO3BA3aHHA CkJaZHNX iHpopmauii YcHe onuTyBaHHS,
cneiiamsobatix Ps.azlaq 1 NpakTH1HHX (npe3eHTallii, TaONML, | BUKOHAHHS Ta 3aXUCT
21 HpOG'JIeM 3 MIKPOOIOJIOTL TaJiy3l 3HaHb (bOTO, rpad)iKl/I), J'Ia60paTOle/IX pO6iT,
09 biogoris NaGOPATOPHI 3aHATTS | MOMYJIbHE TECTYBAHHS,
CaMOHABYAHHA 4Epe3 i ICYMKOBHIA
cucremy Moodle, KOHTPOJIb
aHaut3 cuTyauii
3 KomyHikauisn:
JoHeceHHs iHpopMaii, iaeH, mpobem,
31 piLqub Ta apryMeHTaui'l' AMCLMWTUIIHH
' «Mikpobionoris 3 OCHOBaMH Jlexuis 3
BipycoJiorii» Bi3yasizaui€ro
30ip, iHTepnperauis Ta 3acTOCYBaHH: iHpopmadii YcHe OnUTYyBaHHS,
naHux avcuuniainn «MikpoOionoris 3 | (npeseHTauii, TadaMLl, | BUKOHAHHS Ta 3aXUCT
39 OCHOBAMH BipyCOﬂori‘l'». y O.CBiTHPO- doro, rpqd)ixu), JabopaTopHHX poOIT,
' npoceciiiniii mporpami  «biomoris» | maGopaTOpHI 3aHATTA | MOAYJIBHE TECTYBAaHHS,
cneuianpHOCTI 091 Biosorist Ta 6ioXiMisi | CAMOHABYAHHS Yepe3 i ICYMKOBHUI
raay3i 3Hanb 09 biogoris cucremy Moodle, KOHTPOJIb
CrinkyBaHHs 3 Hpo()eCiiHUX IHTaHb aHaii3 cutyauii
33 CTOCOBHO MiKpOOI0JIOTii, Y TOMY 4HCII
1HO3€MHOI0 MOBOIO, YCHO T2 MHCbMOBO
4 BignoBiaanbHicTh | ABTOHOMIsI




VhpasmiHHS CKIATHOK TEXHIYHOK a00
4.1 npodeciiinoro  0a30K0  3HaHb 3
mikpobionorii
- - - - Jlexuis 3
CnpoMOXKHICTb HECTH BIATIOBINAJIBHICTD . L
- . Bizyasi3aLi€ro
32 BUPOOJICHHSI Ta YXBAJICHHS PilICHb Y .
. iHpopmauii YcHe OnUTYyBaHHS,
42 nabopaTopHUX  3aHATTAX MO 4Yac e
. ) (npe3eHTauii, TabnKLi, | BUKOHAHHS Ta 3aXUCT
BHBYEHHs MIKpOOionorii 3 OCHOBaMH . - .
Bipyconorii doto, rpadiku), JabopaTopHHX poOIT,
na00paTOpPHI 3aHATTSL | MOOYJIbHE TECTYBAHHS,
dopmyBaHHs CYI)KEHb, Lo . N
. ) . CaMOHABYAHHS Hepes i ICYMKOBHIA
43 BPaXxOBYKTb COLjajbHI, HAyKOBI Ta
. L . cucremy Moodle, KOHTPOJIb
€THYHI aCMeKTH HAYKOBLiB-01010T1B . o
— - aHaJi3 CUTyalii
OpraHizauis Ta KEpP1BHULTBO
4.4 npodeciiiHuM  PO3BUTKOM Mg 4ac
00TOBOpPEHHS MUTaHb 3 Mikpobiomnorii
30aTHICTE TPONOBXKYBATH HABYAHHS 13
4.5 3HAYHAM  CTYHNEHEM  aBTOHOMII Y
Hiosorii
Tabnuus 3

MCTOIII/I HaBYaHH#A Ta METOAH KOHTPOJIIO IIPOrpaMHHUX pe?.y.rleaTiB HABYAHHS 3 HABYAJIbHOI
aucuraing «Mikpo6ioJioris 3 0CHOBAMH BipycoJIorTii»

ITporpamuuii pe3ya1bTaT HABYAHHS MeToau HABYAHHA MeToau KOHTPOJTIO
3HaTH Ta PO3YMITH OCHOBHI
TEPMIHW, KOHUenuWi, Teopli 1| Jlexuis 3 Bizyanizauieio
3aKOHH B ranysl OIOMOMYHHUX | jgdopmauii (pesenTauii, | Ycue OINMUTYBaHHs,
Hayk 1 Ha MEXl NPEAMETHUX | rafauni, ¢oro, rpadiku), | BUKOHAHHA Ta  3aXHCT
1Pos rajIy3cu. nadopatopHi 3QHATTA | NabopaTopHUX  podiT,
CaMOHABYaHH: 4yepes | MOOYJbHE  TECTYBAHHA,
cucteMy Moodle, aHani3 | miACyMKOBHI KOHTPOIb
cUTyauin
3HATH OCHOBH CHUCTEMATHKH, | JIeKuis 3 Bisyamizarier
MeToan BHUSIBJIEHHS Ta | indopmauii (npesenTadii, | Yeue ONMHTYBAHHS,
inenTudikauii HekmTHHHUX | Tabnuui, doro, rpadikn), | BUKOHAHHA Ta 3aXHCT
P10 dopM  KUTTA, mnpokapioT 1 | nabopaTopHi 3aHATTS | nabopaTopHUx  poOIT,
eykapioT i 3acTOCOBYBAaTH IX | CAMOHaBUYAHHA uepe3 | MOAYJIbHE  TECTYBaHHS,
N BHPIMICHHS KOHKPETHUX | cucteMy Moodle, ananmis | miacyMKOBUIl KOHTPOJB
OI1OMOTIYHMX 3aBHAHD. CUTYALIiii
E€MOHCTPYBaTH 3HAHHS . : L
A Py .| Jlexuis 3 BI3yam3aui€ro
OynoBH, TIPOLIECIB | .
; . .., | iHdopmauii (npeseHTadii, | Ycue OTUTYBaHHS,
KUTTERIANBHOCTI  Ta  yHKUIN L )
. ) tabauui, Goro, rpadiku), | BAKOHAHHA Ta 3aXMCT
’KHBUX OPTaHi3MiB, PO3YMITH . - -
P12 . .. | mabopartopHi 3aHATTA | MabopaTopHUX  poodiT,
MeXaHi3MH peryasuii
. ! oo CaMOHABYaHH: 4yepes | MOOYJbHE  TECTYBAHHA,
dizionoriuHux  QyHKUIH  ans . . .
. cucreMy Moodle, aHaii3 | niacyMKOBUI KOHTPOJIb
HiATPUMAHHS rOMeOCTas3y O
. . cuTyauii
OIOJIOTTIYHUX CHCTEM.
P15 AHam3yBaTn dopmu | Jlexkuis 3 Bisyamizauier | YcHe OTIUTYBaHH,
) B3a€MOBITHOCHH MK MiKpo- Ta | iHpopmManii (Ipe3eHTaLli, | BUKOHAHHA T4 3aXHCT




MaKpOOPOTaHI3MaMH 3 | Tabauwi, doto, rpadiku), | mabopatopHux  podiIT,
BU3HAYEHHAM OCHOBHUX | nabopaTopHi 3aHATTA | MOLYJIbHE  TECTYBaHHS,
HaMpsIMiB LIKX NPOLIECIB. CaMOHaBYaHHA uepe3 | MiACYMKOBUI KOHTPOJb
cucremy Moodle, aHani3
CHUTYyaLii
3actocoByBatn vy mpakTuuHiii | Jlekuis 3 Bizyanizauieto
OiSITBHOCTI METOOW BH3HaueHHs | iHGopmarii (mpe3eHTauii, | YcHe OTIHUTYBAHHS,
CTPYKTYPHUX Ta | Tabmui, Goto, rpadiky), | BHKOHAHHSI Ta 3aXUCT
P19 byHKUIOHANBHIX nabopatopHi 3aHATTs | mabopatopHux  poOiT,
XapaKTEPHCTHK 610JI0rYHIX | CAMOHABYAHHS 4epe3 | MOAyJbHE TECTYBaHHS,
CUCTEM Ha PpI3HUX  PiBHAX | cucteMy Moodle, aHani3 | miaCyMKOBHI KOHTPONb
oprasizatii. cuTyauiii
Ananizysatu iHpopmauito npo | Jlekuis 3 Bizyanisawieto
Pi3HOMAHITTS *KMBUX | iH(opmaLii (npe3eHTaii, | YcHe OMMUTYBAHHS,
OpTaHI3MiB. Ttabmuwi, Goto, rpadiku), | BUKOHAHHA Ta 3aXHCT
Mnpe21 nabopaTopHi 3aHATTA | MabopaTopHUX  poodiT,
CaMOHABYaHHS uepe3 | MOAYJIbHE  TECTYBaHHS,
cucreMy Moodle, aHaii3 | niacyMKOBUI KOHTPOJIb
CUTYauiii
3. IIporpama HaBYATBHOT AUCHUTLTIHA
Moay.s 1.
3M 1. OcHoBu mopdogorii, cucTeMaTHKH, aHaromii i  ¢isionorii
MIKPOOpraHi3smiB

Tema 1. IcTopuuHnii HapHc¢ pO3BUTKY MiKpoOGioJorii

Bu3HaueHHA Haykn «MikpoOionoriay», i 00’eKT, MeTa 1 3aBAaHHS BMBUYCHHS KYpCy.
CTpYKTYPHO-JIOTIUHI 3B'I3KH TEXHIYHOT MIKPOOIOJIOTIi 3 IHIMAMHA JUCITUTUTIHAMH.

Po3noBcromxenHs 1 ponb MIKPOOPraHi3aMiB y OpUpOAl  (KOJMOOOI OCHOBHMX
OIOFEHHHUX €/IEMEHTIB, [PYHTOYTBOPEHHS, TreojioriyHa 1 caHitapHa ¢yHkuii). Ponb
MIKPOOPTaHI3MIB Yy TOCTOAAPCHKIA AISMTBHOCTI JIOAWHU (CUTBCBKOMY TOCHMOJApPCTBI,
MEIULMHI, XapyoBIH MPOMHUCIOBOCTI). MIKPOOpPraHi3MH B CUCTEMI €KOJOIIYHO UYMCTUX
BUPOOHHLITB.

[cTopuunmii Hapuce po3BUTKY MikpoOiosorii. Cy4acHWil €ram Ta TEPCNEKTHBH
PO3BUTKY TEXHIUHOI MiKpOO10J10rii.

Tema 2. Mopdoaorisi, cHCTEMATHKA, AHATOMIYHA OyA0Ba, PO3MHOKCHHSI Ta

¢piziosorisa mikpoopraunizmis

CBIT MIKpOOpraHi3miB: 3arajibHi O3HaKW 1 PI3HOMaHITHICTb. [lofokeHHA cepen
IHIIIMX OpPradi3MiB y mpupoai. [TpoKapioTH Ta €yKapioTH, iX roJIOBHI BIAMIHHOCTI.

Mop¢onoriyHa  XapakTEpPUCTUKA  OCHOBHUX TPyl OJHOKIITMHHUX  Ta
0araTOKJITHHHUX MIKPOOpraHiaMiB: OakTepiii, MIKPOCKOMIUHMX TIpuOIB, AaKTHHOMILETIB,
PUKETCIH, XJTaMiTii, MIKOTUTa3M, BOJOPOCTEN | HAUTTPOCTIIIMX TBAPHH.

[onoBHi GOpMH OAHOKIITUHHMX OakTepiil. [X BHYTPIWHS i 30BHILIHSA CTPYKTYpA.
Cknaa 1 OyaoBa KJIITHHHUX OOOAOHOK TIPaMMO3WTHUBHUX 1 FPaMHEraTMBHUX OakTepii.
Kancymm, 300rnei, cnmn3oBi mapw 1 9oxym. [{uTonmasmatnyHa MeMmOpaHa, opraHisamis i
¢yHkuii. PuGocomu Ta i memOpanui yrBopeHHs. Hykieoin Oaxtepiid. [LKryTuku ta
HIII NPUAATKH KIITUH, PYXJHBICTb MKCYTHKOBUX 1 KOB3HUX (hopM. Peakuis Takcucy y
MIKpooprani3miB. [lpctn i ennocnopu OakTepiil. YTBOPEHHS, XIMIYHUI CKmaza, Oyaosa i



BIACTUBOCTI  €HAOCHOP. 3HAUEHHS  CIOPOYTBOPIONOYMX  OakTepidi y  Xap4osid
MPOMHCITOBOCTI.  XapPakTEPUCTHKA OCHOBHWUX CMOCOOIB  PO3MHOXKEHHS  OakTepiid.
[TpuHuMnu cucteMaTuku SaxKTepii.

Knacudikauis 1 3aranbHa xapaktepucTika rpu6iB. Oco0auBocTi OyA0BH MILIETIHO.
[{BineBi 1 APLKIKOBI TPUON. CHCTEMATHYHE MOJTOKEHHS, OYA0BA KITITHHU, PO3MHOKEHHS.
Po3n0BCIOAKEHHS 1 3HAYECHHS B IPUPOAL T HAPOAHOMY MOCIOAAPCTBI,

AkTHHOMILETH. Pukercii, xnamiaii i mikoniaa3mu. 3eAcHi 1 AIaTOMOBI BOJOPOCTI.
Hatinpoctimni  TBaprHu. CHCTEMATHUYHE TMONOXKCHHS, Oyn0oBa, PO3MHOXKEHHS. Ponmp B
NPUPOAI I HAPOAHOMY I'OCIOAAPCTBI.

Bipycu Ta ix ctpyktypa. OcHoBHI npuHuunu knacugikauii. JJHK- 1 PHK-reHoMHI,
cknamHi W mpocti Bipycu. Darm, Oaxrepiodparu, aktuHO(aru, Mikodaru. IlposiBu
JKMTTEAISILHOCTI  BIpyJIEHTHOrO 1 momipHoro Gakrepiogarie. Ix pons y npupoai,
BUPOOHHULITBI H MEAMLIMHI.

XimMiuHUA  cknaa  MikpoopradismiB.  Enementapuuil  ckinaa. OprasHoresm.
®di310/10TI4HA POJIb OKPEMHX MaKpo- 1 MiKpoeneMmeHTiB. MonekyaspHuli cknaa. Bmict
PI3HUX PEYOBHH Y CKITaA1 MIKPOOHOI KITITHHH.

[loTpebu MiKpOOPraHi3MiB y MOKMBHMX PEUYOBMHAX. Makpo- i MikpoenemenTu. Ix
3HAUCHHSA A5 MIKpOOHOI KMTHHU. [ToTpedu MIKpOOpraHi3miB y rOTOBUX aMIHOKHCNOTAX,
BiTaMIHax Ta HWKX (axkTopax pocTy. CrmocOoOM KUBJIECHHS 1 HAAXO/DKEHHS TIOKWBHHUX
PEYOBMH B KJIiTUHY. MexaHi3M >KuBNeHHA. Pojb OyZOBM KIITMHM B IKUBIEHHI
MiKpoopraHiamib. Jhkepena BYMIEUI, a30Ty Ta IHWMKX €AEMEHTIB AN PI3HHUX Tpyn
MIKPOOPraHi3MiB, iX poiib B 00OMIHI PEYOBHH. BUKOPHUCTaHHS OPraHivHUX 1 MIHEPAIBHUX
CIIOJIYK BYIVIELIO $K JDKEPENl JKUBJICHHS. TUIU XKMBJICHHSA MIKPOOPIaHI3MIB BYIJIELEM 1
az0ToM. dDotoTpodis 1 XemoTpodis y MikpoopranizMmis. Biakputts xemocuHtesy C.M.
Bunorpaaceknm. CampodiTi, KOMEHCATN, MAPA3HTH.

JaranbHa XxapaxkrepucTuka Merabonizmy  Mikpoopradi3mie.  Karabomizm i
aHaldoII3M.

Xapakrepuctuka ¢epmenTiB. Po3noain (epMeHTiB Ha rpymu 3a CTPYKTYPOLO,
IIBHAKICTHO CHHTE3y, MicueMm aii. Knacudikauis ¢EpMeHTIB 3a NPUHUMNOM Al
Oco0muBOCTI  (PEPMEHTHOI  CHCTEMHM  MIKPOOpPraHi3MiB. BUKOpHCTaHHA  (epMEHTIB
MIKPOOHOIO NOXO/PKEHHS B Xap4yOBiid IPOMUCIOBOCTI.

BigHowWwEHHs MIKpoOpraHiamiB 10 Jkepena KHcHio. Posnmoain Ha rpynu 3a
BHKOPHCTAHHAM KHCHIO. [IpHYMHHM Pi3HOTO BIAHOMIEHHS.

Cnocobu 3ale3neyeHHs MIKpPOOpraHi3miB  eHeprieto. YTBopeHHs ATOD y
retepotpodiB. 3araibHi MeTabOMuHI wWAAXH. [7ikomi3, neHTo3odocdaTHuii  wnax.
Bponinng sk crnocid oTpuMaHHs eHeprii  reteporpodavu. JluxaHHs acpoOHE 3 MOBHUAM
OKUCJIEHHAM OpraHiunux cyOcrtpariB. HenoBHe okucieHHs aepodaMu OpraHiuHux
pevoBHH. Tunu aHaepoOHOro AMXaHHA (HITpaTHE, Cyab(aTHe).

KyneTuByBaHHs MikpoopraHiamiB. OCHOBH ¢epMeHTarii. BU3HAYeHHS 1 CYTHICTH
¢depmeHTauii. bynoea Giopeaktopa. TunKM KynbTUBYBaHHA MikpoopraHizmiB. CyTHICTb i
dazn mepioANYHOr0 (HAKOMHYYBAIBHOIO) KYJIBTHUBYBAHHS, POJb B TMPOMHCITOBOCTI.
BesnepepBHe  Ky/IbTUBYBaHHs:  KIHETUKA, CYTHICTb, BUKOpUCTaHHA. [lapametpu
NMPOAYKTHBHOCTI KyAbTYp y npouecax (epMenTauii. [TpuHUMnu ynpaBiaiHHA npouecamu
(depMeHTari.



Topic 2. Morphology, systematics, anatomical structure, reproduction and
physiology of microorganisms

The world of microorganisms: common features and diversity. Position among other
organisms in nature. Prokaryotes and eukaryotes, their main differences.

Morphological characteristics of the main groups of unicellular and multicellular
microorganisms: bacteria, microscopic fungi, actinomycetes, rickettsiae, chlamydiae,
mycoplasmas, algae and protozoa.

The main forms of unicellular bacteria. Their internal and external structure.
Composition and structure of cell membranes of gram-positive and gram-negative
bacteria. Capsules, zooglia, mucous layers and covers. Cytoplasmic membrane,
organization and functions. Ribosomes and other membrane formations. Bacterial
nucleoid. Flagella and other appendages of cells, mobility of flagellar and gliding forms.
The reaction of taxis in microorganisms. Bacterial cysts and endospores. Formation,
chemical composition, structure and properties of endospores. The importance of spore-
forming bacteria in the food industry. Characteristics of the main ways of reproduction of
bacteria. Principles of taxonomy of bacteria.

Classification and general characteristics of mushrooms. Features of the mycelium
structure. Mold and yeast fungi: systematic position, cell structure, reproduction.
Distribution and importance in nature and national economy.

Actinomycetes. Rickettsia, chlamydia and mycoplasma. Green and diatom algae.
The simplest animals. Systematic position, structure, reproduction. Role in nature and
national economy.

Viruses and their structure. Basic principles of classification. DNA- and RNA-
genomic, complex and simple viruses. Phages, bacteriophages, actinophages, mycophages.
Manifestations of vital activity of virulent and moderate bacteriophages. Their role in
nature, production and medicine.

Chemical composition of microorganisms. Elementary composition. Organogens.
Physiological role of individual macro- and microelements. Molecular composition. The
content of various substances in the composition of a microbial cell.

Nutrient requirements of microorganisms. Macro- and microelements. Their
significance for the microbial cell. Needs of microorganisms in ready-made amino acids,
vitamins and other growth factors. Ways of nutrition and entry of nutrients into the cell.
Power mechanism. The role of cell structure in nutrition of microorganisms. Sources of
carbon, nitrogen and other elements for different groups of microorganisms, their role in
metabolism. Use of organic and mineral carbon compounds as sources of energy. Types of
nutrition of microorganisms with carbon and nitrogen. Phototrophy and chemotrophy in
microorganisms. The discovery of chemosynthesis by S.M. Vinohradskyi. Saprophytes,
commensals, parasites.

General characteristics of the metabolism of microorganisms. Catabolism and
anabolism.

Characteristics of enzymes. Division of enzymes into groups by structure, speed of
synthesis, site of action. Classification of enzymes according to the principle of action.
Features of the enzyme system of microorganisms. The use of enzymes of microbial origin
in the food industry.



Relationship of microorganisms to oxygen sources. Division into groups by oxygen
use. The reasons are different.

Ways of providing microorganisms with energy. Formation of ATP in heterotrophs.
General metabolic pathways. Glycolysis, pentose phosphate pathway. Fermentation as a
method of obtaining energy by heterotrophs. Respiration is aerobic with complete
oxidation of organic substrates. Incomplete oxidation of organic substances by aerobes.
Types of anaerobic respiration (nitrate, sulfate).

Cultivation of microorganisms. The basics of fermentation. Definition and essence
of fermentation. Structure of the bioreactor. Types of cultivation of microorganisms. The
essence and phases of periodic (cumulative) cultivation, role in industry. Continuous
cultivation: kinetics, essence, use. Parameters of culture productivity in fermentation
processes. Principles of management of fermentation processes.

3M 2. OCHOBH r¢eHeTHKH, CeJIEKIiT i eK0JI0TIT MIKpOOpraHi3MiB

Tema 3. I'eHeTHKa i ce/lekUiss MIKpoOpranizmis

OCHOBH1 HanpsAMKU PO3BHUTKY MIKpoOIONorii B rany3i cnaakoBOCTI 1 MIHJIWBOCTI.
Opranxizaiis TeHETUYHOTO anapary y MIiKpOOpraHi3MiB. Perymsiis reHHOi aKkTHBHOCTI ¥
NPOKapioT 1 €yKapioT.

Metoan cenekuii MIKpoopraviami. BupoOHHMua cenekuis MIKpOOpraHi3miB:
CYTHICTh, 3HAUECHHSI, PE3YABTATH. ATanTaiis sk METO CENMEKITIT MIKPOOPTaHI3MIB.

'enna imwkenepisa. Ilpuponni ¢GopMu  reHHOI IHXKEHEpIi: TpaHchopmaLis,
KOH’Iorauis, TpaHCAykUifA, Ai30reHis. ETanu reHHo-iHkeHepHoi pobotH. Meroau
OTPUMAHHS TOTPIOHNWX TeHIB. TUMW MEHETUYHHX BEKTOPiB. OTPUMAHHS PEKOMOIHAHTHOI
JHK i BBeneHHs ii B opranizm-peuunieHta. MonekyaspHe KIOHyBaHHs. CKPUHIHT 1
CEeNEKLIsi peKOMOIHAHTHHUX MIKPOOPraHi3MiB.

[HAyKOBaHMI MyTareHes, HOro TEHETUYHI OCHOBH | BUKOPHUCTAHHS B CENEKII.

['iOpuausauis sk Meroa cenekuli. MeToau OTpUMAaHHS 1 BUABJACHHS IOJIILIOINOB.
Pone noninmoinis B ceneKkuii MiIKPOOPTaHI3MiB.

Topic 3. Genetics and selection of microorganisms

The main directions of the development of microbiology in the field of heredity and
variability. Organization of genetic apparatus in microorganisms. Regulation of gene
activity in prokaryotes and eukaryotes.

Methods of selection of microorganisms. Production selection of microorganisms:
essence, significance, results. Adaptation as a method of selection of microorganisms.

Genetic engineering. Natural forms of genetic engineering: transformation,
conjugation, transduction, lysogeny. Stages of genetic engineering work. Methods of
obtaining the necessary genes. Types of genetic vectors. Obtaining recombinant DNA and
introducing it into the recipient organism. Molecular cloning. Screening and selection of
recombinant microorganisms.

Induced mutagenesis, its genetic basis and use in breeding.

Hybridization as a method of selection. Methods of obtaining and identifying
polyploids. The role of polyploids in the selection of microorganisms.

Tema 4. Exonoris MikpoopraHismis

Ponab MikpoopraHiamiB y KosooOIiry peuoBuH y npupoai. BioueHozu 1 Oiotomnu
MIKPOOPTaHI3MiB, EKOCUCTEMHU. MIKPOOPraHi3MH — MPOAYLEHTH 1 IECTPYKTOPH OPraHIvqHOi
peyoBuHU. MikpoOioTta rpyHTy. UucCenbHICTH 1 CKJIaA IPYHTOBOI Mikpoguiopu. Ponb



MIKPOOpraHi3MiB B IPYHTOYTBOpeHHI. CaHiTapHa ouiHka IpyHTY. Poib IpyHTY B
MIKpPOOHOMY 3a0py/THEHH] BOIH, MOBITPS, XapUOBOi CHPOBHHU, KOPMIB 1 MPOAYKTIB.
daxTopH, 110 BU3HAYAIOTL PO3IOBCIOUKEHHS MIKPOOPIraHi3MIB Y BOAOAMULIAX.

Mikpo0ioTa Bogu. MeToan OUMIIEHHs MUTHOT BOAW. [TOKa3HUKHM CaHITApHOIO CTaHy
BOM (MIKpOOHE 4YHCIO, KOM-THTP, KOm-iHAEKC). OIiHKa fKOCTI BOAW Ha MIACTABI
MIKpOO10JIOTTYHUX NOKA3HUKIB, CTiYH1 BOAU 1 METOAM iX OUMLLECHHS.

MikpobioTa noBiTpa, il KiNbKICHHHA 1 SKICHWH cknaa. BnawB pi3HMX UMHHHUKIB Ha
MIKpoQopy noBiTps. MeToan 00iKy KiTbKOCTI 1 CKITaaAy MiKpoOIOTH TTOBITPST BUPOOHWHINX
00'€eKTIB.

EniditHa wmikpobiota pocnuH, ii BnacTuBocTi 1 cknaa. Ponb  emigiTHUX
MIKPOOPraHi3MiB y 30epiranHi 1 mepepoOul MPOAYKUii POCIWHHHUITBA (BHHOPOOCTBI,
KBALIEHH] [J10IB 1 OBOYIB, CWIOCYBAHHI KOPMIB, OTPUMAHH]1 KUCIOMOJIOYHUX [POAYKTIB).
HopwmanbHa MikpoOioTa Tifia MKOAKMHY 1 TBApUH (ayTodioTa).

Bnnue Ha MIKpoOprasizmMu €KoJoriuHux (axTopiB. AJANTUBHI 1 peakTuBaUiiHI
BJIACTMBOCTI MiKpOOpraHiamie. Posib ab10THUHUX (DAKTOPIB Y )KUTTI MIKPOOPraHi3MiB.
BiAHOWIEHHS MIKPOOPraHi3aMiB A0 TeMMeparypu. BIMB HU3BKHX TEMMepaTtyp Ha
JKUTTEAISIILHICTL MIKPOOpPrani3miB. BukopucTaHHs HU3BKMX TeMOepaTryp npu 30epiranui
NPOAYKTIB. BMAWB BHCOKMX TEMOEPATYp HA O KHTTEAISBHICTL  MIKPOOPraHi3MiB.
BUKOpHCTaHHS BUCOKMX TEMTIEpaTyp MPH KOHCEpBaIlii MPOIYKTiB.

Bnnaue BMICTY BOJIOIM HA JKUTTEAISUIBHICTL MIKpOOpranizmiB. (i3uyHa CyXIiCTb.
BukopHcTaHHA 3MIHM BMICTY BOJIOTH MpH 30€piraHHi NPOAYKTIB, HACIHHA. BucylyBaHHs,
TiIB'SUTFOBAHHS, JT€0(PiIbHA CYTITKA.

BnnueB  koHueHtpauii pO3UMHEHUX Y BOAL  PEYOBUH HA OKUTTEMISUIBHICTb
MiKkpoopraHi3miB. Mi3i000rIYHA CyXiCTb. BUKOPHUCTaAHHS BUCOKMX KOHLEHTpALii peYOBHH
7T 30epiranHs 1 nepepoOKH MPOAYKTIB.

BnnaueB BUNPOMIHIOBaHb HA SKUTTEAISVIBHICTL MIKpPOOpraizmiB. Bukopucranss
BHITPOMIHIOBAHB Y MEPEPOOLTI MPOAYKTIB.

Bnius riipoctaTuuHoro TUCKY Ha JKMTTEMIAIBHICTE MIKPOOPraHi3MiB.

Brnave kucnoTHocTi cepenosuiia (pH) Ha KUTTEAIANbHICTb MIKPOOPraHi3MiB.
BukopucTanHs 3MiHM peakiii cepeAoBHINa Npu 30epiraHHl 1 KOHCEpBaWii MPOAYKTIB
(MapyHyBaHH:, KBALLUEHHS ).

Brave OTpyHHHUX PEUOBMH PIZHUX TPyl HA SKUTTEAISALHICTbL MIKPOOPraHi3MiB.
Bakrepumana 1 OakrepiocTaTH4HA Ais. AHTHCENTHKHA, iX BHKOPUCTAHHS B XapuoBlid
npoMucnoBocTi.  BokuBanHd  aHTUOIOTUKIB y  nOepepodul  mpoAayKuii  CLIbCbKOro
rocrnoaapcTaa.

B3aeMOBITHOCHHYN MIKPOOPTaHI3MiB MK COO00 Ta iHIIMMHU opraHizMaMu. Dopmu
NO3UTUBHUX OI1OJIOrIYHUX 3B'A3KIB Y MIKPOOPraHi3mis (oOniratHuii cum0i03, MyTyauism,
KOMEHcai3M, CUHTpogdisa, meTadios). BukopucTaHHs iX B rocrnoAapcbKii AisAbLHOCTI.
BukoprcTanHs npenapariB CHMOIOTHYHUX 11a30TPOdiB.

dopMH  HEraTUBHWUX  OIOJOMYHUX 3B'A3KIB Y MIKPOOPraHi3aMiB  (XHXKalTBoO,
MapasuT3M — METa0OIYHUI 1 TEHETWYHWI, AHTArOHI3M — TIACMBHUW 1 aAKTHBHWM,
anTu0i03). BukopucranHs HeraTMUBHUX O10JI0IUHMX 3B'A3KIB Y FOCIOAAPCHKIN AIANBHOCTI.
Mikpo6i0a0TI4H1 3aC00M 3aXUCTY POCIIHH.

Moay.s 2.



3M 3. IleperBopeHHs1 MIiKpOOpraHisMamMHi ChnoJlyK BYIVIEH0 Ta IiHLIHX
€JIEMEHTIB

Tema 5. IlepeTBopeHHsI CNOJAYK BYIJ1€UI0

3HayYCHHA MPOLECIB MEPETBOPEHHS BYIJELUECBHX PEUOBMH ANl HAPOAHOTO
TOCMOAAPCTBA 1 KOJIQOOITY BYIJIEIIIO B TTPHPO/IL.

Monounokucine Opominna 1 Horo  30yaHuku. lomodepmenTarusue 1
reTepopepMEHTaTUBHE MOJOUHOKUCAE OpoaiHHA. XIMI3M UMX mpoueciB. BukopucranHs
MOJIOYHOKHMCITHX OakTepif i OAepKaHHA MOJIOUHOI KHMCIOTH, KHCIOMOJIOYHMX
OPOAYKTIB, a TaKkoK mJis KOHCEPBYBAHH OPOAYKTIB CUIbCHKOINO TOCHOJapCTBa.
KpawieHHss # COAIHHA TMJIOAIB 1 OBOYIB, CHMJIOCYBAHHS KOPMIB sK MpUAOMHU
KOHCEPBYBaHHS, B OCHOBI SIKMX JIeKaTh TTPOIECH MOJIOYHOKHUCIIOTO OpoiHHsA. OCHOBHI
daxTopu, siKi BU3HAYAIOTh NPABUJIbHUEI XiJ MiKpOOIOJIOriuHMX MPOLECIB NPU KBALLICHHI
H CconiHHI maomiB 1 oBOYiB. [IpUuMHKU MIKPOOHOrO MCYBaHHS KHCIOMOJOYHHUX
OPOAYKTIB.

[TponioHoBokucne OpoaiHHA. 30yAHUKM 1 XiMI3M npouecy. BukopucTaHHs
MPOTIOHOBOKHCINX OAaKTEPIN MTPH BUTOTOBJICHHI CHPIB M AN OZEp>KaHHS BiTaMIHy B ),

Cnuprose Gponinus. Moro cyTs, XiMi3M i pisHoBHAHOCTI. Apixmki K 30y HUKHM
CNUPTOBOrO OpoAiHHA. BuWKOpucTaHHS APDKIKIB Yy COHMPTOBIH NMPOMHCIOBOCTI,
BHHOpPOOCTBI, MHWBOBApIHHI, XJi0onedeHHl. MikpoOioMOTiuHl OCHOBH TEXHOJOTII
BUIOTOBJICHHS BUH, MMBA Ta 1HIIMX COUPTHUX HanoiB. Mikpoguopa BuHorpaay i
3aCTOCYBAHHS UYMCTUX KYAbTYP APDKIKIB MPU BUPOOHMUTBI BUHA. Ponb neBHUX pac
APLKKIB B OJEPaHH]I MApOYHWUX BWH (IFPUCTI, XEpecHI Ta 1H.). [IpUUMHKM 1 YMOBH
nepexony cnuproBoro OpoaiHHA B riiuepuHoBe. OnepikaHHS [IILEPUHY [pU
CNUPTOBOMY OPOIHHI.

[Tponiecm OpoAaiHHA, IO BUKIWKAKTBCA OaktepismMu pony Kiocmpioiya.
Macnauokucne #d aueroHOyTunoBe OpOmiHHsA. XIMI3M 1 XapakTepUCTUKA 30YyIHUKIB.
ITpakTiuHEe 3HAYEHHS MPOLIECY.

BponiHHA NEKTMHOBUX PEUOBMH. XiMi3M. 3HAYEHHs Vy MEpBUHHIA 0O0polui
1YOHOBOJNIOKHHCTHUX KYJIBTYP.

AHaepoOHe PO3KITaJlaHHs LETION03U (KIITKOBUHH ). XapaKTePUCTHKA 30y AHHUKIB 1
XiMi3M npouecy. Poab npouecy B TpaBieHHI XKyHHUX TBAPHUH.

HenoBHe  oOKuciaeHHs  BYMEBOAIB  Ta  IHWHX  OPraHiyHUX  CHOJYK
MIKPOOPTaHI3MaMH 3 YTBOPEHHSIM KHCIIOT. [ [POMUCIOBHI CHHTES OLITOBOI, TUMOHHOI Ta
IHIIKUX KUCHOT. 30YIHMKMU, XiA Ta BUKOPUCTAHHS LMX MPOLECIB Y HAPOJHOMY
rocnoaapctel. BUKOpHCTaHHS OUTOBOKMCAMX OakTepiit Ansg oaep’kaHHs ackOpOIHOBOI
KHCJIOTH.

AepobHe po3KilaJaHHs LEI0A03U, IEHTO3aHIB, MEKTUHOBUX peuoBuH 1 JIirHiHy.
Xapakrtepuctuka 30yAHMKIB. XIMI3M, 3HAUEHHs MPOLECIB Y MPUPOAlI 1 HAPOAHOMY
TOCTIOTAPCTRI.

OKWCNEHHS MIKPOOpraHi3MaMmH BYIJIEBOAIB, JKMPIB 1 apOMaTHYHHUX CHOJYK.
Xapaktepuctika 30yJAHWKIB, XiMI3M OKHCIEHHS. 3HAYEHHS MPOIECIB Yy TPHUPOI.
[IpakTHyHE BUKOPUCTAHHS OKMUC/IOBAUIB BYIJIEBOAIB AJIi BUPOOHULTBA MIKPOOHOIO
OI71Ka 1 3aXMCTY HABKOJMLIHBOIO CEPEeAOBULLA B OPraHiyHHUX 3a0pyAHEHb.

Tema 6. IlepeTBopeHHs COJIYK a30TY, Cipku, pocdopy i3ai3a



Konoobir azory B npupoai. AmoHi(ikauis a30TOMICTKMX OPraHiYHUX PEYOBMH
(OINKIB, HYKJIEIHOBMX KWCIIOT, CEYOBMHM). 3HAUEHHs B TNpupoxl. Poskman OiTKOBUX
pevoBuH. Xapakrepucruka 30yIHUKIB npouecy amoHidikauli B acpoOHux 1 aHaepoOHuX
yMmoBax. XiMi3Mm. KiHLUEBl NMpoAyKTH po3KknagaHHa OinkiB 1 amiHOKMCIOT. [lpouecu
aMoHIikamii mpu 30epiraHHl TIOMIB 1 OBOYIB. AMOHI(IKALIS CEYOBHHH. XIMI3M.
Ypobakrepii. CtiiikicTb ypoOakTepiii 10 amiaky.

[Tpoueck HiTpudikauii i acHiTpudikauii. OKUCACHHA aMiaky B a30THCTY H a30THY
KACHOTY. XeMOMTOaBTOTPO(MHI OakTepii, MO BHKIWUKAKTL TPOLEC HITpUPIKALIi.
Enepreruka npouecy. XapakrepucTuka 30yIHUKIB HITpugikauii nepwoi 1 apyroi ¢asu.
Pobotu C.M. BuHorpaacbkoro Ta ix 3HaueHHs. BnivB yMOB cepeaoBHIIA Ha MpoLEC
HiTpAdIKarii.

Henitpudikauia. MiKpoopraiizMu, 10 BHMKIUKAIOTb BIAHOBICHHS OKUCIIEHUX
CHOJYK a30Ty. XiMI3M. 3HAYCHHs npoueciB AcHITpU(Ikalii B 301AHECHHI TPYHTY a30TOM.
Perynsuig aenitpugikauii arpoTeXHIYHUMU 3aX0JaMU.

YTBOPEHHA CIPKOBOJHK 13 CIPKOBMICHHX CMOJYK. YTBOPEHHSI CIPKOBOAHKO 13
MIHEPATBHUX CMOJYK (CynbdaTiB) 1 MIKPOOPTaHi3MH, IO BHUKIWUKAKTE I TPOLECH.
OKMCIEHHS MIKPOOpraHizMaMmu CIpKOBOJHIO B CIPKY i cipuaHy kuciioty. CipkodaxkTepii i
TioHoBI GaxTepii. Cynbpodikauis. [i 3HaUEHH 478 POAIOUOCTI PPYHTY.

Pone MIKpoOpraniaMiB y BIAWIETIIEHH] (OCHOPHOI KUCIOTH BIJT OPraHIYHUX CIOMYK
i B nepexoni Hepo3uuHHMX (ocdariB y po3uuHHi. 3HAYEHHA Hpouecy y (ochopHomy
YKMBJIEHHI POCIMH.

OKWCIIeHHsT Ta BIHOBJICHHS CMOJYK 3aji3a MIKpOOpraHizaMaMu. XapakTEpUCTHKA
OCHOBHMX IIPEACTABHUKIB 3a/11300aKTEPIi.

YyacTb MiKpoOpraHi3amiB B YTBOPEHH1 KOPUCHUX KOMAaJMH: POAOBHIL CIpKH, TOPQY,
KaM’ sTHOTO BYTIJLTSL.

3M 4. Ilpomucaose BUKOPHUCTAHHS MiKpoOprasismis. OcHoBH
MIKPO00i0JIOriYHOI0 KOHTPOII0 BUPOOHHUTB

Tema 7. [lpoMuc10Be BHKOPHCTAHHSA MiIKpPOOpPTraHi3MmiB

UKCTl KyJbTYpH MIKpOOpraHi3miB. METOAM BHAIMEHHA UYUCTHX KYJbTYP.
Po3BeNEHHS 4YHMCTHX KYJTBTYP MIKPOOPraHi3MiB Ha BUPOOHHWIITBI.

DepMeHTH  MIKPOOHOrO  NOXOMKEHHsS.  AMIJIOAITUYHI,  OPOTEOJITUYHI,
JINONITUYHI, MEKTOJNITHYHI, UEAA030JITHYHI Ta 1HWI (EpPMEHTHI Npenapary.
TTpomucnose ofep>KaHHs (PEPMEHTIB.

Bitaminu. XapakTepucTuka MIKPOOPraHi3MiB — OCHOBHMX [POAYLEHTIB
BiTaMiHiB. OCHOBH MPOMHCIOBOrO CHHTE3Y BITaAMIHIB.

Antndiotnkn. Krmacudikamis aHTHO10THKIB. XapaKTEPUCTHKA AKTHHOMILIETIB —
NPOAYLEHTIB aHTUOIOTHKIB. bakrepianbHi aHTUOl0TUKU. MexaHi3m aii aHTUOI0TUKIB.
OCHOBH MPOMUCIOBOTO CHHTE3Y aHTHOIOTHKIB. 3aCTOCYBaHHA AHTUOIOTHUHHX PEYOBHUH
JUTSl KOPMOBUX IMIeH y TBAPUHHUITBI. KOpMOBHI G1OMILUH.

BukopucranHa GEpMEHTIB, BITaMiHIB 1 aHTHOIOTHKIB Y XapuoOBiii MPOMHCIOBOCTI.
OCHOBHI BUMOTH, 110 CTaBISATHCS A0 HUX.

OCHOBM [IPOMUCIIOBOrO CHHTE3y OiNKIB. 3HaueHHs OL1Ka, II0 CUHTE3YIOTb
MIiKpOOPpraHi3amu, B >KUBJCHHI TBApHH. BUpoLlyBaHHS MIKpOOpPraHi3amMiB Ha riapoJiizaTax
ISl OfIEp’KaHHsT KOpPMOBOro Oinka. TexHiuHe 3AIHCHEHHST CHHTE3y Oulka Ha
BYIJIEBOAHSX. OCHOBU MPOMUCIOBOIO CUHTE3Y JKUPIB.



Tema 8. OcHoOBU MiKpP00i0I0TNiYHOIN0 KOHTPOJIK BUPOOHHUTB

OcHoBr BueHHs mpo iHQekmi. Canpodith 1 mapasutu. [laTOTEHHICTB,
BIPYJEHTHICTb 1 TOKCHUYHICTb MIKPOOPraHi3miB. ArpecuBHICTb. LIlnsxu BUHUKHEHHs
iHpekuin. Dopmu iHpekui. YyTAuBICTb NIOACBKOrNO OpraHiaMy ao iHGekuii.
Ia¢ekuiini 3axpoproeanHsa. EmigemMii 1 emizooTii. Jkepena 1 TUISIXH PO3MOBCIOIKEHHS
iH(pexuii. @opMu NposaBY IHPEKUINA: rOCTPl, XPOHIYHI, JATEHTHI, HOCIHCTBO.

Xapuosi TOKCHUKOIH(EKLIT (canbMOHENBO3, xonaepa, JAN3CHTEPIA,
eHTEPOOAKTEP103). 30YAHUKH, CHMMTOMH, TpodimakTuka. [HTOKCHKamii (OOTyIi3m).
Knacudikauis npupoaHux TOKCUHIB, X BIaCTUBOCTI.

ImyHiTeT. Buau imynitety. [1pupoaHuii i HaOyTtuil iMmyHiTeT. ®opmu HabyTOroO
iMyHITETY. D1310J10TI4YH1 OCHOBH IMYHITETY. DarounTtapHa teopis [.I. Meunikosa.

AHTUrenu i anturina. Ponab anTuTLl B IMYHiTETI. AHadinakcid 1 anepris. Buau
asnieprii. 3HaueHHS IMYHITETY B 60poThO1 3 XBOpOOaAMM.

OCHOBU MIKPOO1010riUHOTO KOHTPOJIIO BUPOOHUUTBA. CyTHICTb, 3aBAAHHS 1 METOAU
MiKpPOOIONOTIHHOMO  KOHTpoto.  JIkepena CTOPOHHBOI  MIKpOgoOpd Ha XapyoBHX
nignpremMcTBax. CaHiTapHI BUMOTH A0 BOAW, OBITP 1 00MaAHaHHS. [ IM€HIYHI BUMOTH JI0
00CayroBYIOUOIo NEPCOHaNLy.

CaniTapHO-ririeHiyHa  OUIHKa  XapyoBuWX  NpoaykTiB.  CaHITapHO-MOKA30BI
Mikpoopranizmu. KoniMeTpis. BakTepionoriyHWi KOHTPOJB BOJAW, TOBITPS, TapH Ta
iHBeHTaps. MeToau BU3HAUEHHS MIKPOOPraHi3MiB.

[TpoinakTka Ha niAMNPHEMCTBAX XapuoBoi mMpomuchnoBocTi. JlesiHdekuis B
XapyUOBIi MPOMHUCIOBOCTI.

4. CTpyKTypa HABYAJILHOT AUCUHILTIHH

KinpkicTb roaud
Ha3zeu 3MicTOBHX neHHa Gopma 3aouHa popma
MOZIVJIB 1 TEM TOMY YHCIH TOMY YHCJII
Y yCBOTO J y, - yCBOTO Y y,. -
b n | mab | iHg | c.p. I n | nab | ivg | c.p.
1 2 3 4 5 6 7 8 9 10 11 12 13

Monyan 1

3M 1. OcHoBH Mop(oIoril, CHCTEMATHKH, AHATOMII i (piziostorii Mmikpoopranizmis

Tema 1. Ictopuununii
HApHUC PO3BUTKY 28 6 — 6 - 16 - — — — — —
MiKpOO10IOTIi

Tema 2**
Mopdonoris,
cUcTeMaTHKa,
aHaTtoMiuHa Oynosa,
PO3MHOXEHHs Ta
diziomoris
MIKPOOPTaHi3MiB 32 8 - 8 - 16 — - - — _ _
Topic 2.
Morphology,
systematics,
anatomical structure,
reproduction and
physiology of




microorganisms

Paszom 3a 3micTOBUM
MmoayJiem 1

60

14 | -

14

32

3M 2. OcHOBM reHeTHKH, ceeKil i exoorii Mikpooprauizmis

Tema 3** T'eneruka i
ceseKLis
MIKPOOPraHi3MiB
Topic 3. Genetics and
selection of
microorganisms

32

16

Tema 4* Exonoris
MIKPOOPTaHi3MIB

28

16

Paszom 3a 3micTOBUM
MoayJiem 2

60

4| -

14

32

Yeboro rooun M1

120

28 —

28

64

Moayasb 2

3M 3. IlepeTBOpeHHS MIKPOOPTraHI3MAMH CIOJYK BYIJIEII0 TA iHIIHX eJ1eMeHTIB

Tema 5.
[TepeTBopeHHs
CIONYK BYTJICILIO

50

10 -

12

28

Tema 6.
IIepeTBOopeHHs
CIONYK a30Ty, CIpKH,
dbocdopy i1 3aniza

42

10

24

Paszom 3a 3micTOBUM
MoayJiem 3

92

18 | -

22

52

BHPOOHHUTB

3M 4. llpomuciioBe BHKOPHCTAH

HAl MIKPOOPraHi3M

iB. OcHoBu Mmi

Kpo0ioJIOTiYHOI0 KOHTPO.110

Tema 7. [Ipomucnose
BUKOPHCTaHHS
MIKpOOpraHi3MiB

46

10| -

12

24

Tema 8. Ocnosu
MIKpOOIOIOrYHOrO
KOHTPOJIO
BHPOOHNLITB

42

12

22

Pa3zom 3a 3MicTOBHUM
MoayJem 4

88

18 | -

24

46

Yevoco zooun M2

180

36 | —

46

98

Yevoco 2ooun no
oucyuntini

300

64 | -

74

162

*30./’/_}"-1(:'1-!141? CI’H(:‘??KX(L’!()(:‘,U OAst CHIENbHO2O II[)()S(?()GHHH ay()'umopm)zo 3AHAMIMA
**mera GUIIAOAENTLCH AH2HTHCBKOI MOBOK)

S. Temu ceMiHApPCbKHX 3aHATD

3/n

Ha3Ba Temu

Kinbkictb roaun

AeHHa 3a04HA
dbopma (phopma

He nependavyeHo HaBYATbHUM TUTAHOM

6. TeMH NpaKTHYHUX 3aHATH




3/

KiJlbKICTH TOAHH

Ha3Ba Temu JeHHa
dbopma

3a04Ha
dhopma

He nepeﬂ6aqu0 HaB4YaJIbHUM MMJIAHOM

7. Temu J1a00paATOPHUX 3AHATH

Ne
3/n

Ha3zea Temn

KiabKicTh
roauH

2

3

[lpaBuia TexHika Oe3neku mnpu podoTi B MIKpOOIOIOriuHii
naboparopii. OOnanuanus  jaboparopii 1 podouoro  micus
MikpoOionora.

OsHaifomsieHHs 3 OyAOBOK 1 pOOOTOR CBITJIOBOTO MIKPOCKOMY.
BuUroTopjieHHs npenapaTiB JKUBUX KIITUH MIKPOOPraHi3MiB.

®ikcarigs MikpoopraHizmie. IIpocte 1 ckimagHe 3a0apBiicHHS 3a
I'pamom. 2Kusunbni cepenosuia. Crepuiizanis.

Fixation of microorganisms. Simple and complex Gram staining.
Nutrient environments. Sterilization.

Metoam BIAOOPY 1 MIATOTOBKM TMpoO 3 pIi3HUX OO'€KTIB AN
MIKpOOiONOriyHMX  aHami3iB. TlOCiB  MIKpPOOpPraHi3MiB 13 TUIOALB,
OBQUIB, [PYHTIB 1 3€pHA AJs BU3HAUEHHs X YUCEJILHOCTI METOI0M
po3BeacHb. [1ociB MiKpoOpraHi3mMiB 3 BOAW Ta MOBITPA.

KinbkicHu#i 0001K MiKpOOpraHi3amiB, BHUCISHUX 13 TUJIOAIB, OBOYIB,
[PYHTIB, 3¢pHa BOJAH 1 MOBITPA.

[TepeciB MIKpOOpraHi3aMiB 13 OfAHIE] KOJNOHII Ha Pi3HI KUBWIIBHI
CePEAOBULIA AJ1s BU3HAUYECHHS BUAY.

Inentudikauis mikpoopranizmie, Gopmu GakTepiil 1 MIKPOCKOMIYHUX
rpudiB.

Identification of microorganisms. Forms of bacteria and microscopic
fungi.

JocmpkenHs 30yIHUKIB MOJIOYHOKHUCIIOTO OpofiHHsA. [locTtaHoBka
JOCTIAY HA MACTSTHOKUCIE OPOIHHS TA HITPU(]IKALIFO Y TPYHTI.

JlocmipkenHs 30y THUKIB MACJITHOKHCIIOTO OpOAiIHHS Ta HITpHQIKawii
y IDYHTI.

Bupuyenns mopdgonoriynoi Oyn0oBU MIKpOOpradizmiB — 30yJHUKIB
XBOPOO PpOCAMH Ta T[CYBaHHS PI3HUX 3a [PU3HAUEHHSIM BHIIB
CUPOBHHHU (MJIOAH, OBOYI, 3€PHO) Ta FOTOBUX MPOAYKTIB (KJAOCTPHAIIT,
Me30(1TBH1 1 TEpMOGUTBHI OAIHIINA, MIKPOCKOMIYHI TPHOH 1 APIKIKI).

3aknagaHHs AOCAiAiB HA BHBUYEHHS CaHITapHO-0AKTEPIOAOrYHOro
CTaHy OONaJHAHHS, IHBEHTApsi, Tapu, PyK OOCITYrOBYHOHOTO
nepconany (MAD®AHM, BI'KII).

JocnimpkeHHa  3a0pyAHEHOCTI 3epHa 1 OOpollHA KapTOMISHOM
ManUUKOH.




[TitpaxyHKH 1  JOCHIDKEHHS  MIKPOOPTaHI3MiB, BHCISHHUX 3
oOnaaHaHHs, Tapu, IHBEHTaps Ta PyK OOCIYyTOBYIOUOIO HEPCOHAIY.

10 CaniTapHo-0aKTepiooriyHa OLiHKa OJeprkaHuX faHux. JocnimKeHHs 6
3a0pyAHEHOCTI 3€pHa 1 OOpOLLHA FPUOHO MIKPOOIOTOHO.
Pazom 74
8. Camocriiina podora
Ne KinbkicTb
Hassa temu
3/m rOJAUH
| p : . . 10
O3[OBCIOUKEHHS MIKPOOPraHi3MIB Y IPUPOAL.

2 | 3nauenns Oe3nepepBHOrO KynmeyBa_HH;I MleOO‘pFaHIBMlB J1s 10
BUBUeHHsA ix (izionorii Ta OioTexHOnOriyHOi 1 Xap4oBoi
IIPOMUCJIOBOCTI.

3 | OcHOBHI THTH XWBIICHHS MIKPOOPTraHI3MiB BYTJIEIIEM 1 a30TOM, iX 10
XAPAKTEPUCTUKA.

4 MikpoQionOTr1YHWI KOHTPOIb BUPOOHHIITB. 10

5 | Meroau cenekuii MiKpoOpraHi3MmiB. IX npakTuuHe BAKOPUCTAHHS 114 10
OJIEpP*aHHS BUCOKOMPOAYKTHBHUX POMHCIIOBUX KYIBTYP.

6 | OxopoHa HaBKONMMILIHBLOIO cepenosulla. [Ipodinaktuka 3a0pyaHeHHs i 10
OYULLEHHA BOAU 1 NOBITPS

7 Mikno6i . . . 12

1Kpo010Ta IJ1I0A1B, ArlA, BAHOTPALY, OBOYIB, CHPOBHHMU.

8 | MacnsHOKMCE #  aneTOHOYTHIOBE OpOJIHHS: 30yTHWKH, XiMi3M, 10
3HAYECHHS.

? BionorivH1 BIaCTUBOCTI i PO3MOBCIOKEHHS 30YAHHUKIB OOTYITI3MY. 10

10 CYTHICTb, XIMI3M 1 3HAYEHHA NPOMIOHOBOKUCIOrO OPOAIHHSA 10

11 | dikcauis arMOC(epHOro asoTy BUIBHOKUBYUMMM a30T(hikcaTopamu 10
Ta OynbOOUKOBUMHK OakTEpiaMH. 3HAYEHHA MpoUecy AJs CLIbCLKOTO
rocnojapeTea.

12 |Huctu 1 enpocmopu Oakrepiii: yTBOPEHHs, XIMIYHUA CKiaj, 10
BJIACTMBOCTI 1 3HAYEHHSI.

13 | HoBiTHi TexHOjOTii Ta iX BHUKOPUCTAHHA B MpoLecax nepepoOKu 10
CLILCbKOrOCIOAAPCHKOT CUPOBUHH.

14 | HaiiOumbmm  pO3MOBCKOJKEHHI  XBOPOOWM POCNMH Ta 3€pHA, IX 12
LIKOAOUMHHICTb AN CUILCHKOIOCIIOAAPCHKOI NPOMUCIOBOCTI, JIIOAEH
1 TBAPHH.

15 | Ixxepena emidiTHOI MIKPOOIOTH POCITHMH. be3CTIOpOBI MATHUIKOTOMI0H1 10
Oakrepii, Pseudomonas herbicola. MIKPOKOKM, MaCISHOKUCTI
Gaktepii, aumnan. MiKpOCKOMiUHI rpulu.

16 | CtumystoBaHHs POCTY POCIMH O10JIOrIYHO AKTUBHUMU PEYOBUHAMHU.
OCHOBHI ~ TIpynu  PEryjasaTopiB  PocTy, IO  BUPOOJSIOTH 8
MIKPOOPIaHIi3MH.

Pazom 162




9. InauBiayanbHi 3aBAaHHA
OcoOnmMBMM BHAOM 1HAWBIAYATBHUX 3aBJaHb € BHKOHAHHS KypCOBUX pOOIT 3
acuumiing « Mikpo6ionoris 3 0CHOBaMU BIPYCOJIOriiy, sSKe 3M1ACHIOETHCS BIANOBIIHO A0
poOOYOro HaBYaNbLHOIO NJIAHY Ta ICHYKOUMX BUMOT LIOJO iX 3MICTY.
Ilepenik Tem KypcoBHX politT

Ne papianTy Tema

1 BuBueHHA MikpoopraHi3miB poay Rhizobium

BuBYEHHS MIKpOOPTaHi3MiB poay /.euconosioc

BuBueHHs MikpoopraHiaMiB poay Micrococcus

BUBYEHHS MIKPOOPTaHI3MIiB poay Sireplococcus

BupueHHs MikpoopranizmiB pony Corynebacterium

BuueHHs MikpoopraHi3miB poay Acetobacter

BuBueHHs MIKpOOpraHi3MiB poay foscherichia

BuueHHs MikpoopraHiamiB poay (lostridium

OO0 | SN | &)W

BuBYEHHS MIKpPOOPTaHi3MiB poay lactococcus

10 BupueHHs MIKpooprasi3MiB pony Lactobacterium
11 BuBueHHs MiKpoopraniaMmiB poay Propionibacterium
12 BupueHHs MIKpooprasi3miB pony Bifidobacterium
13 BuueHHs MikpoopraHiamiB poay Bacillus

14 BuB4eHHS MIKpOOpraHi3miB poay Brevibacterium
15 BuBueHHs MIKpOOprai3mie pony Streplonyces

16 BuBYEHHS MIKPOOPTaHI3MIB POay Saccharomyces
17 Busuenus Mikpooprauismie pony Candida

18 BusueHHs MikpoopraHiamiB poay Rhodotorula

19 BuBYEeHHS MIKpOOPTaHi3MiB poay Aspergillus

20 BupueHHs MIKpooprasi3MmiB pony Penicillum

Kpurepii ouintoBanss KypcoBoi poOoTu (IPOEKTy) y BLANOBIAHOCTI 10 BUMOI KPEAUTHO-
MOAYJIbHOT CHCTEMH

Kputepii, 3a AKUMU OLIHIOETbCA podOTa PeliTunroBuii 6an

1. IlepeBipka KypcoBoi poGoTn: 70

- BIAMOBIAHICTb 3MICTY KyPCOBOT1 pOOOTH (MPOEKT) 3aBAAHHIO Ta 45
BHMOTaM HABYAJIBHO-METOAMYHAX PEKOMEHIAITIH MO0 ii BHKOHAHHS

- CAMOCTIHHICTb BUPILLEHHA NOCTABICHOI 3aAa4i, IPOSKTHOIO 10
pillICHHSA, BAKOHAHHS PO3PAXYHKIB, KpecaeHb, rpadikiB, TaOnuLb

- HaABHICTb €JIEMEHTIB HAyKOBO-0CIAHOTO XapaKTepy 5

- BUKOPUCTAHHs KOMI'FOTEPHUX TEXHONOTIi 5

- BIANOBIAHICTb CTaHAapTaM O(hOPMIICHHS 5

2. 3aXHCT KYpCOBOi po0OTH (IPOEKTY), B TOMY YHCI: 30

- 10NOBIJb 10




- MPABHJIbHICTh BIAMOBIICH HA TOCTABIEH] MTUTAHHS 20
Bcboro 100

10. Metroan HaBYaHHA

B 0CBITHLOMY MpoLeci BUKOPUCTOBYKOTLCA HACTYMHI METOAW HABYAHHS: TEMaTHUHI
JeKUIi; NPAKTUYHI 3aHATTA 13 BUPILLLEHHS NPO(ECIHO-OPIEHTOBAHUX 33/]a4; IHTEPAKTUBHI
3aHATTS, MO3KOBHil LITYPM, €KCMPEC KOHTPOJb, IHAMBIAYANbHI 3aHATTSA 13 MIATOTOBKOKO
pedepari, mpe3eHTAaIil; BAKOHAHHS MPAKTUYHUX 3aB/IaHb, HABEAEHWX B THCTPYKTHUBHO-
METOAMYHUX MaTeplanax, KOHCYJbTalll 3 BMKJIAJadeM; CAMOHABYAHHS HA OCHOBI
KOHCMEKTIB, NOCIOHMKIB Ta IHWOI PEKOMEHA0BAHOI JITEpaTypH, HaBYAJIbHHUX
MYJBTUMEAIMHUX MaTepiamiB, 4Yepe3 MOJyJbHE OO0 €KTHO-OPIEHTOBAHE JUHAMIYHE
HaByaJibHE cepenoBulle — Moodle (taba. 2).

Marepianu kypcy «MikpoOiosioris 3 OCHOBaMH BIPYCOJIOTii» PO3MILICHI Ha
mnatgopmi Moodle https://moodle.udau.edu.ua/course/view.php?id=1496

B ymoBax aucTaHuUiiHOI OCBITM NPOBEICHHA JEKUIH 1 NPAKTUUYHUX 3aHATh
BiaOyBaeTbess y (dopmati BiacokoH(pepeHuiid. Jns opranizauii OCBITHbOTO MpOLECY
BHKOPHCTOBYIOTBCSI TaKi TEXHIYHI cepBicH, sk Zoom, Viber, Telegram, Moodle Ta
€JIEKTPOHHA MO1LTA.

11. MeToau KOHTPO/I10

Ins 3a0e3neueHHs OLIHIOBAHHS CTYAEHTIB MPOBOAMTBLCA MOTOYHWI (MOAYJBHUIA)
KOHTPOJb 1 MICYMKOBHH (3aJ11K Ta €K3aMEH ) KOHTPOJTI.

MoayabHHI KOHTPOAb nepeadayae NEPEBIPKY CTaHY 3aCBOEHHA BU3HAUYCHOT CUCTEMH
€JIEMEHTIB 3HAHb 1 BMIHB CTYJIEHTIB 3 TOTO YH iHIIOTO MOIYJTHO.

[Tpu KOHTPOJII CUCTEMATUUYHOCTI Ta AKTUBHOCTI POOOTH HA JIADOPATOPHUX 3aHATTAX
OLIHIOBaHHK B Oanax MOIANAratoTbh. pPIBEHb 3HaHb, HEOOXIAHWMI AN  BHKOHAHHS
7abopaTOpHUX POOIT, MO mepeadadeHi 3aBJAHHIMH JUIS CAMOCTIHHOTO OMpAaIFOBAHHS,
[IOBHOTA, SKICTb 1 BYACHICTb X BMKOHAHHA Ta PE3YJIbTATU 3aXUCTY, PIBEHbL 3HAaHb,
MPOAEMOHCTPOBAHMIA Y BIAMOBLAAX 1 BUCTYNax Ha NabOpaTOPHHUX 3aHATTAX, aKTUBHICTb
Mpu OOrOBOPEHH] MHUTAHB, IO BHHECEHI HA JTaOOpPATOPHI 3aHATTS, PE3YJIbTATH EKCITPEC-
KOHTPOJIO TOLIO.

[Ipy BHUKOHAHHI MOAYJAbHUX (KOHTPOJbHUX) 3aBJaHb OLIHIOBAHHIO B Oanax
MIUTATA0Th TEOPETHYH] 3HAHHS 1 TPAKTHYHI YMIHHSA, SKUX HAOYJIW CTYJAEHTH TMIiCs
OllaHYBaHHS MEBHOTO MOAYJid. Moay/ibHUH KOHTPOJIb NPOBOJUTHLCS [UCBMOBO Y (opmi
TECTIB.

[IOBTOpHE BUKOHAHHSA MOIYJIbHUX KOHTPOJIBHMX POOIT HA BUILY KUIBKICTL OaiB
J03BONIAETHCA, SIK BUHATOK, 3 MOBWKHWX MPHUMH 32 MOFOMKEHHAM BHMKIanaua, sikWi
BHKJTQTA€ TUCLUTLTIHY.

Y pa3l HEBUKOHAHHA NEBHUX 33aBAAHb IOTOYHOIO KOHTPOMIO 3 00 €KTUBHUX NIPUYHMH,
CTYIEHTH MalOThb Npaso, 3 A03BOJy BUKIAAaua, CKAACTH iX 40 OCTAHHBOTO CEMIHAPCLKOrO
3aHATTS. Yac 1 TOPAAOK CKITaJIaHHs BU3HAYAE BUKIIAAA4Y. Y pa3si, KON CTYJIEHT HE 3 SIBUBCS
HA IPOBEACHHS MOAYJIBHOI KOHTPOJALHOI poOoTu 0€3 NOB@KHUX MPUYUH, BIH OTPUMYE
Hyab Oanie. [lepe3gaya MOAYALHOrO KOHTPOMK JOMYCKAETbCA Y  CTPOKH, AKI
BCTAHOBJTFOKOTECS BUKITAZAYEM.



3HaHHS CTYAEHTA 3 MIEBHOIO MOJYJIsSl BBOKAIOTLCS HE3aJ0BUILHUMU, 32 YMOBU KOJIU
cyMa OaniB HOro moTOYHOI YCHIITHOCTI Ta 32 MOAYJIBHHH KOHTPOJIb CKJIAJAKTh MEHIIE
61% Big MaKCUMaJbHO MOXJIMBOI CyMHM 3a UEHd MOAYJb. Y TaKOMY BUNAAKY MOXKIIUBE
MOBTOPHE NEPECKNAJAHHS MOAYJS Y TEPMIHK BCTAHOBJICHI BUKJIAAAUYEM.

PeliTnHropa cyma OaniB 3 HaBYATBHOI AMCLWTIIIIHW MICAS CKIQJAHHS MOAYJIB i
N1ACYMKOBOIO KOHTPOJIIO BUCTABJIAETLCA K cyMa HaOpaHuX CTYACHTOM OalliB MPOTArOM
CEMECTPY.

[TincyMKOBHI KOHTPOME 3a0e3nedye OIIHKY pPe3yJbTaTiB HABUAHHS CTYJAEHTIB Ha
3aKJIIOUHOMY €Tamni BUBUYEHHS AMCLMILUIIHMA 1 MPOBOAMUTHCS BIAMOBIAHO [0 HABYAILHOIO
NaHy y BUMIAA1 €K3aMEHY B TEPMIH, BCTAHOBNEHHI rpaikoM HaBYANbHOMO MPOLECY Ta B
00Cs31 HABYAJIBHOINO Marepiaiay, BUSHAYEHOMY MaHOK pOOOUYOK MPOTrpaMOK) HABYAIBHOI
AUCUMILIIHYA. 3MICT 1 CTPYKTYpa KOHTPOJIBHMX 3aBlaHb, €K3aMEHAUIHHUX OLneTiB 1
KPHUTEPIi OLIHIOBAHHA BU3HAYAIOTHCA PILUCHHAM Kadeapu.

SIKLIO Y MIACYMKY CTYIAEHT OTPUMAB 3a PEATUHIOBUM HMOKA3HUKOM OUIHKY «FX», TO
BIH JOMYCKa€ETbCs [0 MOBTOPHONO CKNAAaHHsS MIACYMKOBOTO KOHTPOJK 3 AWCUMMIIHM.
CTyaeHT, JOMYIIEHWH 10 TOBTOPHOTO CKITANAHHS MiACYMKOBOTO KOHTPOJKO 30008’ I3aHNH
y TEpMIHM, BU3HAUYEHI AECKAHATOM, NEPEe3AaTH HEBUKOHAHI (a00 BUKOHAHI HA HU3bKOMY
PiBH1) 3aBAaHHA MOTOYHO-MOAYJbHOIO KOHTPOMK), BWKOHATH MOAYJbHI KOHTpPOMi i
CKITACTH MIACYMKOBHH KOHTpPONb. PEHTHHTOBHI TOKA3HWK CTYACHTA 3 HABYABHOI
OUCUMILIIHA [P LbOMY BM3HAYACTLCA 34 PE3yJbTaTaMM [OBTOPHOIO CKJIAaJaHHA
MiACYMKOBOINO KOHTPOJO 1 HE BNJIMBAE HA 3aralbHUi PEHTHHT CTYJCHTA.

12. Po3noain 6ani., AKi OTPUMYKTH CTYACHTH

B ocHOBY pelTMHIMOBOro OUIHIOBaHHs 3HAHb CTYACHTA 3aknajcHa crneulanbHa 100-
OanpHA IIKaTa OLIHIOBAHHA (MakCHMalbHO MOXIMBA cyma OamiB, AKy MOke HaOpaTw
CTYAEHT 3a BCIMA BHJAMM KOHTPOJIIO 3HAHb 3 AMCUMIUIIHK 3 YPaxyBaHHAM HOTOUHOI
YCHIITHOCTI, CAMOCTIHHOT POOOTH, HAYKOBO-AOCTITHOT pOOOTH, TOMIO).

Hapuanena aucuuninina nepeadauac 3anik — 100 Ganis.

KinbkicTe OaniB, sxi MoykHa HaOpaTH y XO[l BMBYCHHS KYPCY [AWCUMIUIIHU
PO3MOAISAIOTHCS HACTYITHAM YHHOM:

Po3noain 6aniB, NPHCBOKBAHNX CTY/ICHTAM NMPH BUBYCHHI AHCIHTIIIHH
«Mikpo0ioJioris 3 0CHOBAMH BipyCOJIOriD»
[I1kana OLIHIOBAHHS HABYAJIbHOI AisIbHOCTI CTYAEHTIB (3aiK)

[ToToune TecTyBaHHs Ta CaMOCTikiHA poboTa banu 3a
Moayas Ne 1 poparkoBy | Cyma
T1 T2 T3 T4 MK poboty
16 18 18 18 20 10 100

T1,T2...T4 — TeMH 3MICTOBUX MOAYJIB

BCTaHoBMOETHCS, WO MPU BUBYCHHI AUCUMIUIIHA [0 MOMEHTY MiACYMKOBOIO
KOHTPOJO (ICMUTY) CTYACHT MOoke HadpaTh MakcuManbHo 70 OaniB. Ha miacymkoBoMmy
KOHTPOJi (1CUT) CTYAEHT MOXKe HaOpath makcumanbsHO 30 Oami, mo B cymi 1 mae 100
GaiB.




Kinekicts OaniB, ski MOXHA HaOpaTd y XOAl BUBYEHHS KYPCY JUCLIMIUIIHU
PO3NOAIIIFOTHCS HACTYITHAM YHHOM:
Po3noain 6anaiB, NnpUCBOKBAHUX CTY1EHTAM NPH BUBYEHHI AMCUHILITIHH
«Mikpo0ioJjorisi 3 0CHOBaMHU BIpycoJIOTiD»
[11kasa ONiHKOBAHHS HABYAJIBHOI TISTTEHOCTI CTYJIEHTIB (1ICTTUT)

. bamm 3a . -
[Toroune TecTyBaHHs Ta CaMOCTIHHA [lincymMKoOBUi TECT
NOJATKOBY Cyma
poboTa (ex3aMeH)
poOoTY
Monyne Ne 2
TS T6 T7 T8 MK 10 30 100
12 12 12 12 12

T5,T6... T8 — TeMU 3MICTOBUX MOJYJIIB

TTomounuit konmpoe.

OO0’ eKTaMu nOMOYII020 KOIMPO/1IO 3HaHb CTYEHTIB € AKTUBHICTb 1 CUCTEMATUYHICTb
poOOTH Ha nabopaTOpHHUX 3aHATTAX, BUKOHAHHA 3aBAaHb g CaMOCTIIHOT po0OoTH
CTYAEHTIB, PO3B’sI3aHH MOAYJIbHUX 3aB/aHb.

[Ipy KOHTPOM Ha IUbGOPUMOPHUX 3AHAMMAX OLUIHUI NIANSrarTh. PIBEHb 3HaHb,
MPOJIEMOHCTPOBAHWI  yV  BIAMOBIAAX, AKTUBHICTE Ta MPABWJIBHICTH BHKOHAHHS
nadoparopHux PoOOIT, Pe3yabTaTd ONILONMTYBAHHS Ta MNUCbMOBOrO abdo TECTOBOIO
KOHTPOJIKO 3HaHb.

[Tinq gac KOHTPOJFO BWUKOHAHHS 3aBAaHb IS camocminunol pobomiu ONIHIOBAHHIO
NAAAral0Th,  NPABWILHICTL 1 NOBHOTA BpaxyBaHHs YCIX CKIAAOBUX 3aBJAHHI,
OOIPYHTOBAHICTb BIAMOBIA].

[Ipr KOHTPOM BUKOHAHHS MOOVILNUX 3G60dis OIIHIN MIAIATATh TEOPETHYHI
3HAHHS Ta [PAKTUYHI HABUYKY, SIKUX HAOyJIU CTYAEHTHU MiC/s OAHyBAHHS TEM 3MICTOBOIO
Moayns. KoHTponb npoBOAMTHCS y BUMNISAl BIANOBIACH HA TECTOBI MUTAHHS.

MakcuManeHa cyma 0aiTiB MOTOYHOTO KOHTPOJTHO 3 JUCHUIUTIHM «MIKpoOIonoris 3
ocHoBamu Bipyconorii» — 100. banu po3noguIsOTECS HACTYIHUM YHHOM:

1. CHCTEMATHYHICTE TA AKTUBHICTH POOOTH HA JTAOOPATOPHUX 3AHATTAX OLIHIOETHCS
B 10 Oanis.

2. BukoHaHH4 3aBaaHb A/ CaMOCTIHHOT poOOTH CTYACHTIB OUIHKETHCS B 2—8 Oanu.

3. MonaynsHHH KOHTPOIb OMIHIOETHCS B 1220 danis.

3aoxouyBalibHl Oanu — TNPEACTABICHHSA PE3YJbTATIB HAYKOBO-AOCHIAHUX POOIT:
yyacTb y CTYACHTCbKMX OMNIMMIafax, KOHKypcax HayKOBHX poOIT, rpaHTax, HayKoBO-
nocmannx mpoektax — 1-10 OaniB;, myOnmikamis HaykOBHX cTareii, Te3 AOMOBIAlI Ha
koHdpepenuii — 1-10 Ganis.

BukoHaHHs cTyaeHTaMM 3aBAaHHA MOBMHHO HOCHTH BHUKJIFOMHO CaMOCTIMHUHA
xapakrtep. ToMy, 3a BUKOPUCTaHHS 3a00pOHEHUX JKEPEN (IImapraiok, 3aco01B 3B’ 3Ky Ta
1H.) YM NIAKA30K CTYAEHT ONEPXKYE HYJIbOBY OLiHKY. CHMCYBaHHs MiJl 4aC KOHTPOJIBLHUX
3aX0JiB 3a00POHEHI (B T.4. 13 BUKOPUCTAHHAM MOOINbHUX AcBaiiciB). MoOIIbHI NPUCTPOi
TO3BOJISIETECS. BAKOPHCTOBYBATH JIMIIE TTiJT YaC OH-JIAHH TECTYBAHHSL.



L kana ouinoBanus: Hanionaasna ta ECTS

Cyma 0aniB 3a BCl Ouinka OujiHKa 32 HAUIOHANBHOK) WKAOK
BH]IM HABYAJTHHOI ECTS | A1s eK3aMeHy, KypcoBOro 1717 3a7iKy Ta
ATSJIBHOCTI NPOEKTY (POOOTH), MPAKTHKU €K3AMEHY
90 - 100 A BIAMIHHO
82-89 B o6pe
74-81 C 7100P 3apaxoBaHoO
04-73 D 33/T0BUTBHO
60-63 E '
HE3a10BLJIbHO 3 MOK/IMBICTIO HIC 3apaxoBano 3
35-59 FX ‘ MOKJTHBICTHO
NOBTOPHOTO CK/IAJAAHHA
MOBTOPHOTO CKJIAJAaHHS
. HE 3apPaxoBaHO 3
HE3aJ0BIIbHO 3 ~
, 000B’A13KOBUM
0-34 F 000B’A3KOBUM MOBTOPHHUM
: MOBTOPHUM BHBUYEHHSIM
BHBUCHHSM THCITHTUTiHH )
JAMCLMILTIHA

Ouinka «eiominno» (90 — 100 ébanig). 3000yBauy mMae CUCTEMATUYHI Ta IIMOOKI
3HAHHS HABYAJIBHOIO MaTepiany, BMie 0€3 MOMUAOK BUKOHYBATH MPAKTHUHI 3aBAaHHA, AKI
nependavyeHi MporpaMord Kypey, 3acBOiB OCHOBHY HW O3HAHOMHBCS 3 J0JATKOBORO
JITEpaTyporo, BUKNAJae marepian y JIOCIYHiIM NOCTIA0BHOCTI, poOWTb y3araibHEHHA H
BHCHOBKH, HABOAWTH TPAKTHYHI TPUKIAAA V KOHTEKCTI TEMATUYHOTO TEOPETHUYHOTO
marepiaiy.

Ouinka «o0odpey (74 — 89 6anie). 3000yBay NOBHICTHO 3aCBOIB HABUYAIbHUH MaTepial,
3Ha€ OCHOBHY JIITEpATypy, BMi€ BUKOHYBATH MPAKTHYHI 3aBJaHHS, BUKIIAAAE Marepian y
JIOTi4HIA MOCNIAOBHOCTI, POOMTL NEBHI y3arajJbHEHHs H BHUCHOBKM, € HE HABOAUTD
MPaKTUUHUX NPHUKIAAIB Y KOHTEKCTI TEMATUUHOTO TEOPETUUHOIO Martepiany abo A0MyCKae
HE3HAYH] MOMWIKH Yy (OPMYIIOBAHHI TEPMIHIB, KATETOpPiH, HEBENMKI MOMWIKH VY
PO3paxyHKax NPy BUPILIEHHI NPAKTUYHUX 3aBAAHb,

Ouinka «3a0o0eiavno» (60 — 73 6anu). 3000yBay 3acBOiB mMaTepian HEe Y MOBHOMY
00cCs31, Aa€ HEMOBHY BIAMOBIAb HA TOCTABICH! TEOPETHYHI MHUTAHHS, MPUMYCKAETHCS
IpyOMX NOMUJIOK NIPU BUPILLIEHH] IPAKTUYHOIO 3aBAAHHS.

Ouinka «ne3a006invnoy (menwie 60 6anig). 3100yBay HE 3acCBOIB HaBYaJbHMI
marepiaj, Ja€ HENPaBW/IbHI BIANOBIAL HA NOCTABICHI TEOPETUYHI NUTAHHA, HE BOJIOAIE
OCHOBHUMH METOAAMHM HAYKOBUX [OCHIIKEHb MPH BHUKOHAHHI MPAaKTUUHWX 3aBAaHb.
3100yBa4 HE AOMYCKAETHCS A0 CKIAAAHHS ICMUTY, SKIO KITBKICTE OamiB OJEPKAHMX 34
Pe3yAbTaTU YCMIWHOCTI N 4ac MOTOYHOIO Ta MOJYJbHOIO KOHTPOJIO (BiANOBIAHO
3MICTOBOMY MOAYJHK) BIPOAOBK CEMECTPY B CYMi He aocsarna 35 6aiis.
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JlonomizkHa

1. Karpenko, V., Krasnoshtan, V., Mostoviak, 1., & Prytuliak, R. Liczba

mikroorganizméw w ryzosferze sorga (Sorghum bicolor (L.) Moench) po






YHIBEPCUTETI CAAIBHULTBA PE3yJIbTATIB HABYAHHA, OTPUMAHUX y HedopMabHiid Ta/ado
1H(pOPMAaTBHIH OCBITI.

3n00yBaul BUWIOI OCBITM MAatOTb I[IPaBO HA BU3HAHHS PE3YJbLTATIB HABUAHHA B
HedopManbHIH Ta iH(poOpMasbHiii OCBITI (CeMiHApH, KOH(EPEHLIi, oniMNiaaH, KOHKYPCH
HAyKOBHX POOIT TOMIO) B 0OCS31, O 3arajjoM He nepeBuInye 25% OCBITHBOI MPOTrPaMH.

17. ToniTuka akanemMivHoT 100pOYECHOCTI

Y mpoueci HaBYaHHS 3 AUCHUIUTIHA «MikpoOionoris 3 OCHOBAMH BIPYCOJOTIi»,
CTYIEHTHU MOBUHHI AOTPUMYBATUCS BCTAHOBJICHUX NPABWJ aKaJeMIYHOI JOOPOUECHOCTI,
BM3HaueHux KoaexcoM A00pOUYECHOCTI YMAHCHKOrO HALIOHANBHOrO  YHIBEPCHUTETY
caaiBHANOTBA. [Ipr mArOTOBII pedepariB, BUKOHAHHI 1HAMBIAYAJIBHUX HAYKOBO-
AOCHIHUX 3aBJaHb, 4 TAKOK I/l 4aC MPOBEACHHs KOHTPOJIbHUX 3aXOAIB OUIKYETLCA, LIO
BCl poOOTH MNojaHi CTyAeHTamMH OyAyTb iXHIMH OPHIIHAAbHUMH JOCTIIKCHHSIMH Ta
MIPKYBaHHSAMM.

Byab-aki BUAM NOPYLIEHHA akaAeMiyHOi A0OpOYECHOCTI, 30Kpema mnariar,
HEMPABOMIPHE BUKOPUCTAHHS YYXKHUX 11€H, (anbcudikamis JaHUX YA CMIBYYACTh Y TAKWX
OisHHSIX, € a0COJIIOTHO HENPUIYCTUMHMU 1 HE TOJEPYIOThCS. BHSBIEHHS O3HAK
aKageMiyHoi HeIOoOpOUECHOCTI Y MUCbMOBIM poOOTI CTyaeHTa € MiAcTaBokw Anas ii
HE3apaxyBaHHS BUKIIAAAUYEM, HE3AIEIKHO BiJT 00CATY TOPYILEHHS.

3 Merow 3anodiraHHsi MOPYLICHHSM 1 MiABUIIEHHS SKOCTI aKajeMi4HUX PpoOiT,
CTYIEHTaM HACTIHHO PEKOMEHAYETbCA KOPUCTYBATHCH HANCKHHMH  aKaaeMiuYHMMH
pecypcaMu Ta THCTPYMEHTAMHM T TMIEPEBIpKM podIT HA TIariatr, a TakOX 3BEPTATHCS 34
KOHCYJbTALIAMU 3 IUTAHb [PABUIbHOIQ LUTYBAHHS 1 aKaJIEMIUHOIO MUChMA.

18. 3minu B poGouiii nporpami na 2024/2025 HaBuajibHuUi pik
PoGouy mnporpamy oHOBNeHO BiamoBigHo 10 «llonoskeHHs OpPO METOAMUHE
3a0€3MeUeHHsT OCBITHBOTO TIPOLIECY B YMAHCBKOMY HAIOHATLHOMY YHIBEPCHTETI
CaaiBHULITBA», CXBAICHOIO Bue€HON pasor YHIBEPCUTETY Ta 3aTBEPAKEHOIO PEKTOPOM
Bix 11.07.2024 p.



