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Onuc HaBYAJILHOI AUCHUILITTIHA
«TEXHIYHA MIKPOBIOJIOTI'TSI»

Texniuna MikpoOionoris — 1me (yHIaMeHTalbHA, HaBYajbHA JAUCIUIUIIHA, sIKA BHUBYA€E POJIb
MIKpOOpraHi3MiB Ta iX BHKOPHCTAaHHS y BHUPOOHMLTBI Ta MPOMUCIOBOCTI JJIsi OTPUMAaHHS KOPHUCHUX
MIPOJYKTIB, PEUOBUH Ta eHeprii. JlucuuIiiHa 0XOIUII0E MUPOKUI CIEKTP TEM, BKIIFOUal0Yl MOP(dOIIOrito,
¢bi310/10TiI0, TEHETHKY Ta EBOJIOLII0 MIKpPOOPraHi3MiB, a TaKOX iX 3acTOCYBaHHS Yy Xap4yoBiit
MIPOMHUCIIOBOCTI, O10TEXHOJIOT11 Ta THIIMX TaTy35X.

I'any3b 3HaHB, cHIeNiaJIbHICTh, OCBITHS IPOrpamMa, OCBiTHIl CTyNiHb

["ayry3p 3HaHB G ImxeHepis, BAPOOHHUIITBO Ta OYIBHUIITBO

OcBiTHIii CTYIIiHB bakasaBp

CremiaibHICTh G13 Xap4oBi TeXHOJIOTi

OcgiTHs Iporpama Xap4oBi TEXHOJIOTIi

XapakTepucTHKA HABYAJIbHOI TN CHUILTIHI

Bun O060B’s13K0Ba
3arajpHa KUIBKICTh TOJIMH 150
Kinpkicte kpenutie ECTS 5
KispKicTh 3MICTOBUX MOJIYJIIB 3
KypcoBuii mpoekt (po6ota) (3a -
HasIBHOCTI)

dopmMa KOHTPOJIIO Ex3zamen

IToxa3HuKHM HABYAJIbHOL )]l/IClII/Il'[.]'IiHI/I

AJIs1 IeHHOI Ta 3204HOI ¢GopM 3100yTTSI BHILOI OCBITH

Henna popma 3100yTTs
BHIIO1 OCBITH

3aouHa Gopma 3700yTTS
BUIIOI OCBITH

Pik miarotoBku (Kypc) 2 2
CemecTtp 4 3-4
Jlexmiiai 3aHATTI 15 ron 8
[IpakTH4HI 3aHSTTS

JIaGopaTopHi 3aHATTS 30 rox. 4
CeMiHapChKi 3aHATTS

CamocriitHa poboTa 105 rog. 138 ron
InMBiyaNibHI 3aBIaHHS

KinpKicTh THXKHEBUX ayAUTOPHUX 3 ron.

TOJIUH /715l IGHHOT )OPMU HaBUAHHS

1. Mera, KOMIIETEHTHOCTI Ta NPOrPaMHi pe3y/JbTATH HABYAJIbHOI JUCHHUILTIHH

MeTta HaBYaNbHOI TUCHMIUIIHM — OBOJIOJIHHS 3HAaHHSAMH Ta TPAKTHUYHUMH HaBHUYKAMH,
JocTaTHIMU Ans (HOpMyBaHHS KOMIETEHTHOCTEH, HEOOXITHHMX i 3a0e3rnedeHHs MiKpoOiOJIOTiYHOTO
CYIIPOBOJly 1H)KEHEPHOI MisTIHOCTI TEXHOJIOTIB MiANPHEMCTB 3 BHPOOHHUITBA 1 MEPEPOOKH MPOIYKIIiT
TBApUHHUITBA, (HOPMYBAaHHS y CTYACHTIB CTaJOi CHCTEMH HOMIAIB 1 TEOPETUYHHMX 3HAHb II0J0
OCHOBHHX 1 TPAJUIIIHNX, & TAKOK CyYaCHHUX Ta HOBITHIX METOJIB JOCIiKEHHSI, SIKi BUKOPUCTOBYIOTHCS
B MiKkpoOiosorii, ans 3a0e3nedyeHHsl BiANOBIAHOCTI MPOAYKLII Ha BCIX eTamax il TEeXHOJOTIYHOTo Ta
KUTTEBOTO MWKy BHUMOTaM O€3MEeKH, BCTAHOBJICHUM Yy JIEpPKaBHUX 3aKOHAX, HAI[lOHAIBHUX 1
MDKHAPOJHUX HOPMAaTHUBHO-TIPABOBHX JIOKYMEHTAX.

Ilepenik oOCBiTHIX KOMIIOHEHT, $fIKi NepexylOTh BHBYEHHIO JAUCHMILUIIHM «TexHiuna
Mikpo0ioJioris»: 3aranbHa 1 HeopraniyHa Ximist, pi3UYHa 1 KOJI0iIHa XiMis, OpraHiyHa Ximis

Hal0yTTsi KOMIIeTEeHTHOCTEH:

- inmezpanvna komnemenumuicmo (IK):



3MaTHICTh PO3B’S3YBATH CKJIAJHI CHEIiali30BaHl 3a7avi Ta MPAKTUYHI MPOOJIEMH TEXHIYHOTO 1
TEXHOJIOTIYHOTO XapakTepy, L0 XapaKTepU3YIOTbCI KOMIUIEKCHICTIO Ta HEBH3HAUEHICTIO YMOB Y
BUPOOHMYMX YMOBAax IMIJANPUEMCTB XapyoBOi MPOMHUCIOBOCTI Ta PECTOPAHHOIO TOCIOAAPCTBA Ta Yy
Ipolieci HaBYaHHs, 110 Nepeadadae 3aCTOCYBaHHS TEOPETHUYHUX OCHOB Ta METOJIIB XapUOBUX TEXHOJIOT1H.

3azanvui komnemenmuocmi (3K):

3K 1. 3HanHA Ta po3yMiHHS IPEIMETHOI ramy3i Ta mpoeciiftHol AisIBHOCTI.

3K 2. 31aTHICTh BUNTHUCS 1 OBOJIOJIBATH CYYaCHUMH 3HAHHSIMH.

3K 3. 3maTHICTh BUSBIIATH 1HILIATUBHICTD Ta MM AMPUEMITUBICTS.

3K 4. HaBuuky BUKOpUCTaHHI 1HPOPMAIIIHHUX 1 KOMYHIKAIlIHHUX TEXHOJIOT1H

3K 5. 3maTHICTh 10 MOIIYKY Ta aHami3y iHpopMaIlii 3 pi3HUX JKeper,

3K 6. 31aTHICTH OIiHIOBATH Ta 3a0e3MeUyBaTH SKICTh BAKOHYBaHUX POOIT

3K 7. 3maTHICTh MpaIroBaTd B KOMaHIi

3K 8. 31aTHicTh mpaIroBaTH aBTOHOMHO

3K 9. HaBuukwu 3xilicHeHHS O€3MeYHOI AisTTBHOCTI

3K 10. IIparaenns g0 30epekeHHSI HABKOJHUIITHBOTO CEPEIOBUIIA

3K 11. 3paTHicTh CHTIKYBAaTUCS IEP>KaBHOIO MOBOIO, SIK YCHO TaK i MMCbMOBO

3K 12. 3gaTHicTh CHIKYBaTHCS 1IHO3€MHOIO MOBOIO

3K 13. 3parHicTh peanmi3oByBaTh CBOI TpaBa Ta OOOB’SI3KM, SK WIEHAa CYCHUIbCTBA,
YCBIAOMJIIOBATH I[IHHOCTI TPOMAJCHKOTO CYCHUIbCTBA Ta HEOOXITHICTH WMOr0 CTajJoro pO3BUTKY,
BEPXOBEHCTBA IpaBa, MpaB CBOOO I JIIOIMHH Ta TPOMAIIHUHA B YKpaiHi

3K 14. 3partnHicts 30epiraTu Ta HPUMHOXYBATH MOpajibHi, KyJbTYpHI, HAyKOBI I[IHHOCTI 1
JOCSITHEHHSI CYyCIIJIbCTBa HAa OCHOBI PO3YyMiHHS iCTOpii Ta 3aKOHOMIPHOCTEH PO3BHUTKY MPEIMETHOI
o0xacti, 11 Micls B 3arajibHild cHCTEeMi 3HaHb MPO MPUPOAY 1 CYCHIIBLCTBO Ta Yy PO3BUTKY CYCHLIbCTBA,
TEXHIKH 1 TE€XHOJIOTii, BUKOPHCTOBYIOUH pi3HI BUAW Ta (POpMH PyXOBOi aKTUBHOCTI Ta 3a0e3MedYeHHs
3JI0POBOT'O CIIOCOOY JKUTTSL.

3K 15. 3parHicTh yXBaJlOBaTHU PILICHHS Ta AISITH, JOTPUMYIOUNUCH NMPUHIUITY HENPHUITYCTUMOCTI
KOpymniii Ta Oyb-SKUX IHIIUX MPOSABIB HE T0OPOUYECHOCTI.

3K 16. 3natHicTh 3axumiatu baTbKiBIIMHY

cneuianvni (paxoei) komnemenmuocmi (CK):

CK 1. 3garHicTh BOPOBAJKYBaTH y BUPOOHMIITBO TEXHOJOII] Xap4yOBHUX MPOIYKTIB HAa OCHOBI
PO3YMiHHSI CYTHOCTI IEpEeTBOPEHb OCHOBHMX KOMIIOHEHTIB MPOJOBOJIbUOI CHPOBHHU BIPOJOBXK
TEXHOJIOTTYHOTO MPOIIECY

CK 3. 3parHicTh OpraHi3oByBaTH Ta INPOBOAWUTH KOHTPOJb SKOCTI 1 O€3MeYHOCTI CHpPOBMHH,
HaniB(paOpHKaTIB Ta XapyoOBUX MPOJYKTIB 13 3aCTOCYBAaHHSAM Cy4YaCHUX METO/IIB

CK 4. 3patnicte 3a0e3nedyBaTH SKICTh 1 O€3MEYHICTh MPOJYKILii HAa OCHOBI BiAMOBIIHUX
CTaHJIapTIB Ta Y MeXaxX CHCTEM YNpaBJIiHHSA O€3MEUHICTIO XapuoOBUX MPOAYKTIB IiJl Yyac iX BUPOOHUIITBA 1
peanizarii

CK 6. 3parHICTh yKJIaJaTH AUIOBY JOKYMEHTAI[IIO Ta MPOBOJUTH TEXHOJOTIUHI Ta €KOHOMIYHI
PO3paxyHKH

CK 8. 3parHicTh NPOBOAWTH JIOCHIIKEHHS B YyMOBax CIHeIiali30BaHUX JabopaTopiid Juis
BUpILIEHHS MPUKIJIAHUX 3a/1a4

CK 12. 3natHicTh (hopMyBaTH KOMYHIKAIIHY CTpaTeri0 B Tally3l Xap4yOBHX TEXHOJOTIH, BECTH
npodeciiiHy TUCKyCio

Ipozpamni pesynomamu nasuannsn (ITPH).

ITPH 1. 3Hatu 1 po3yMiTH OCHOBHI KOHIIEMIii, TEOPETUYHI Ta MPAKTUYHI MPOOJIEMH B raiysi
XapUyOBUX TEXHOJOTIH

[IPH 2. BusBastu TBOpYy iHIIIaTUBY Ta MiABUILYBaTH CBIM HpodeciiiHuii piBeHb HUIIXOM
MIPOJIOB)KEHHS OCBITH Ta CAMOOCBITH

[TPH 3. Ymitu 3acTocoByBaTH iH(pOpMaIiiiHi Ta KOMYHIKaIii{HI TeXHOJOTr1 i iHpOpMaLiiHOTO
3abe3nedeHHs mpodeciitHol MsUTbHOCTI Ta TPOBENCHHSI TOCTIKEHD MPUKIIATHOTO XapaKTepy



I[IPH 5. 3natu HayKOBI OCHOBHM TEXHOJOTIYHHUX TMPOIECIB XapuyOBHUX BHUPOOHUIITB Ta
3aKOHOMIPHOCTI  ()I3MKO-XIMIYHMX, OIOXIMIYHMX 1 MIKpOOIOJIOTIYHUX TEPETBOPEHb OCHOBHHUX
KOMITIOHEHTIB ITPOJ0BOJILYOT CHPOBHHH ITiJ1 4aC TEXHOJIOTTYHOTO TIepepOOICHHS

[TPH 10. BripoBayKyBaTi CHCTEMH YIPABIIHHA SKICTIO Ta O€3MEUHICTIO Xap4OBUX MPOAYKTIB

ITPH 16. JloTpuMmyBaTHCh NMpaBUJ TEXHIKH OE3MEKHW Ta MPOBOJUTH TEXHIYHI Ta OpraHizaiiiHi
3ax0JI LI0JI0 OpraHizallii 0e3MeYHUX YMOB Ipalli Iij Yac BUPOOHUYOI AisITBHOCTI

ITPH 17. OpranizoByBaTd NpoIec yTHII3aIli BIAXOAIB Ta 3a0e3leuyBaTH €KOJOTIYHY YHCTOTY
BUPOOHUIITBA

ITPH 19. IlixBumyBatu e(heKTUBHICTH POOOTH MIIAXOM IOEAHAHHS CAMOCTIMHOI 1 KOMaHJIHOT
pobotu

2. Ilporpama Ta CTPYKTYpa HABYAJBLHOI IMCUMILTIHM JJIs1 CTY/A€HTIB:

KinekicTh roqun
aeHHa ¢gopma 3a04Ha ¢opma
TUXHI |yChOTO y TOMY 9HCIT yCbO y TOMY YHCJI
n| n |mab |iHg | c.p. ro b | n |7ab | C.p

Ha3Bu 3MmicToBHX
MOYJ1iB
i Tem

1 2 3 41 5 6 | 7 8 9 10 (1] 12 13
1

3micToBuii MoayJb 1. OCHOBM cUCTeMATHKH, kKjaacudikauii i MopgoJorii Mikpooprasizmis

Tewma 1. I[Ipeamer Ta 1-2 24 2 4 18 195 |1 05 |18
3aBJJaHHs TEXHIYHOT
MiKpoOioorii:

1. [Tonoxenus
MIKpOOPIaHi3MiB y
cHCTeMIi JKUBUX
OpraHi3miB.

2. Ponb
MIKpOOPIaHi3MiB y
MIPUPO/Ii, HAPOJAHOMY
TOCTIOJIaPCTBRI,
MIPOMHCIIOBOCTI. 3.
OCHOBHI HaIpsIMKU
PO3BHUTKY Cy4acHOi
MIKp0O010JI0TTii.

Tewma 2. Mopdomoris 2-3 26 2 6 18 195 |1 05 |18
knacudikaris i 3araabHa
XapaKTepPUCTHKA
OakTepii,
aAKTUHOMIIIETIB, TPUOIB 1
apixKiB. MoayJs 1

Pa3zom 3a 3micToBUM 50 4 10 36 39 2 1 36
moayJieMm 1

3microBuii MoayJb 2. OcHoBH ¢i3ioJiorii, reHeTHKH, ceJieKIlii Ta ekoJ0rii  MikpoopraHizmis

Tema 3. diziomoris 1 5-6 16 2 4 10 17,5 1 05 |16
TCHETHKA
MIKpOOpraHi3miB

Tema 4. Bruus dakropiB | 7-8 16 2 4 10 | 17,5 1 05 |16
HaBKOJIMIIHBOTO
CepeIoBHINA Ha
MIKpPOOPTaHi3MH.
OCHOBM KOHCEpPBYBaHHSI
Xap4yOBUX IPOAYKTIB.




Tema 5. OcHOBH 9-10 |20 2 4 14 | 175 1 05 |16
eKoJIori1

MIKpOOpraHi3miB

Pa3omMm 3a 3micTOBUM 52 6 12 34 |525 3 15 |48
MoayJiem 2

Moayasb 3. Posib MikpooprasizmiB y Kpyroooiry pe4oBuH y NpHpoji, NaToreHHi MikpooprasizMu

Tema 6. HatiBaxxnusinmi 11- 16 2 2 12 195 |1 0,5

010XiMiYHi poLecH, sAKi 12
BUKITUKAIOTHCSI
MIKpOOpraHi3aMamu, ix
POJIb Yy MIKpOOHOMY
TICYBaHHI XapyOBUX
npoayKTiB. Bukopucrans
y 010TEXHOJIOTTYHUX
BHPOOHUIITBAX.
[TpomMucioBi mTamu
MIKpPOOPTaHi3MiB 1 METOIU
1X BIOCKOHAJICHHS

18

Tewma 7. Buenns npo 13- | 16 2 2 12 195 |1 0,5

1H(EKIiIo Ta IMyHITET. 14
[TaTorenni
MIKpOOpTraHi3MH

18

Tema 8. OcHOBH 15 |16 1 4 11 195 |1 0,5

MIKpOO10J0TT4YHOTO
KOHTPOJII0 BUPOOHUIITBA
Xap4OBUX MPOAYKTIB Ta
CaHITapHO — Tiri€HIYH]
3aX0/l1 Ha MIANPHEMCTBAX
Xap4oBOi MPOMHCIOBOCTI.
[TpodinakTrka XxapyoBUX
oTpyeHb. Monyis 3.

18

Pa3omMm 3a 3micToBIM 48 5 8 35 585 |3 1.5

moayJiem 3.

54

YcLoro roiuH 150 15 30 105 150 |8 4

138

3. TemMu Jekuii

Ne
3/

HazBa temu

K-c1B
TOJIUH

3micToBuii MoayJb 1. OcHOBHU cHCTeMAaTHKH, Kiaacudikauii i mopgoJiorii mikpoopranizmis

[Ipenmer Ta 3aBmaHHs TexHI4HOI MikpoOiosorii: 1. IlomokeHHS MIKpOOpraHimiB y
CUCTeMI KUBUX oOprasi3aMiB. 2. Poiab MiKpoopraisaMiB y HpHUpOJl, HAPOJHOMY
rOCIOJAPCTBi, MPOMHUCIOBOCTI. 3. OCHOBHI HaNPSIMKH PO3BUTKY CYy4acHOT MiKpOOi0JIOTii.

Mopdomnoris knacudikaiis 1 3arajipHa XapakTepUcTUKa OaKkTepiil, aKTHHOMIIIETIB, rprOiB
1 IPKJDKIB.

3microBuii MoayJsb 2. OcHoBH (i3ioJiorii, reHeTHKH, ceJIeKIli Ta eKoJIoril
MiKpOOprasizmiB

di310J10T1s1 1 FTeHETHKA MIKPOOPTaHI3MiB

BB ¢akTopiB  HaBKOJHUIITHBOTO cepenoBuiia Ha MikpoopraHisMu. OCHOBH
KOHCEPBYBAHHS XapuOBHX MPOIYKTIB.

OcCHOBH €KOJIOTii MIKpOOPTaHi3MiB




3micToBuii Moay.ab 3. Posib MikpooprasizMiB y Kpyroo6iry pe4oBuH y NpUpo/i, NaToreHHi
MiKPOOPraHi3Mu

HaiiBaxxmBimi 010XiMi4HI MPOIIECH, SKI BHUKJIMKAIOTHCS MIKPOOpPraHi3MaMu, iX polib y
6 | MIKkpOOHOMY TICyBaHHI Xap4yOBHX IPOJAYKTIB. BukopuctanHs y O010TEXHOJIOTIYHUX
BUpOoOHMITBAX. [[pOMHCIIOBI IITAMH MIKpPOOPraHi3MiB i METOJIU 1X BAOCKOHAJICHHS

7 | Buenns npo iHdekmiro Ta imyHiTeT. [laToreHHi MikpoopraHizMu

OcHoOBH MIKpOOiI0JIOTIYHOTO KOHTPOJII0 BUPOOHHIITBA XapUOBHUX MPOJIYKTIB Ta CAHITAPHO
8 | — TirieHiuyHi 3axoId Ha MIANPHEMCTBAX Xap4yoBoi mIpoMucioBocTi. IIpodinakTuka
XapYOBHX OTPYEHb.

Bcnoro rogun

15

4. Temmu 1a060paTOPHUX 3aHATH

No 3MicT 3aHATH K-ctb TOIMH

/a

JCHHAa

3a049YHa

Monayas 1. OcHOBH cHCTeMATHKH, Kiaacudikauii i mopdoJiorii, Mikpoopranizmis

1. 1). Ilpasuna i mexnixka 6e3nexu npu pooomi 6 MiKpooio02iunii n1adopamopii | 2
Mikpockon ma ocoonueocmi KOpUCMYBAHHA HUM Y MIKPOOION02Ii.
3mMicT: OymoBa cBITIOBOTO MiKpocKora. ImepciiiHa cuctema, mpakTHaHe ii
3actocyBaHHA. Mikpockoris B TeMHOMY ToJii. ©a30Bo-KOHTpacTHA
MiKpocKomisi. MiKpOCKOITisi TOTOBHX IPENapariB, 0 MIiCTATh €PUTPOLIUTH
NITUI 1 MTATHIKONOM10HI OakTepii.

0,4

2. | O3naiiomnenusa 3 MOpQONOIYHUMU 0COOIUGOCMAMU OCHOBHUX (Popm 2
oaxkmepiti ma wnaxamu ix eueuenusa. Ilpuzomyeanna, Qikcayia ma
dapoysanns maskie npocmum memooom.

3micm: Qapbamu Ta iX poOOYMMH pPO3UMHAMHM; SIKI BHUKOPUCTOBYIOTHCS B
MikpoOiozorii. Cxema MNpUroTyBaHHs Mas3KiB 13 pi3HUX OlomarepianiB Ta
¢bapOyBaHHs MpocTUM MeToIoM. Mikpockoris (papOoBaHUX Mpenaparis.
Jocnioxcennsn 6akmepiit y #cueomy cmani.

3micT: neMOHCTpalis JUKTYTUKIB y OakTepiil, BUTOTOBJIEHHS Ipenaparis ,,
po3zaasiieHa Ta BUcsiua Kpamii”. Ilopsaok MIKpOcKomii IIMX IpenapaTiB

0,4

3. Cneuianoni memoou apoyeannn masxie, Ma3Kie-6i0OuUmKis. 2
3mict: ®apOyBaHHs mpemnapariB 3a MeroaoM ['pamoM. Meroau ¢apOyBaHHS
KaIicyJ i crop y 6akrepii.

0,4

4, Mopdhonozia zpubie ma memoou ix 00cnioHceHHs. 2
3MicT: MpUroTyBaHHsS mpenapaTiB i3 NpPEACTaBHUKIB (iKO — Ta MIKOMILIETIB
(pomuau  Mucor,  Penicillium,  Aspergillius, apixmki, aKTHHOMILETH).
MikpockomiuHe AOCTIDKEHHS MIlemanbHuX 1 JpLKIHKEOAIOHUX TPpHOiB.
AKTUHOMIIIETH.

0.4

5. | Ilpomixua atecramnis. Moays 1 2

Moayab 2. OcHoBH ¢i3ioJorii, reHeTHKH, celeKIli Ta eKoJIorii MiKpooprasizMis

6. | Memoou cmepunizauii 2
3micT: BUBUYCHHS (Di3UYHMX, XIMIYHUX Ta O10JOTTYHUX METOMIB CTEpHUITi3allii.

0,3

7. | Hoxcusni cepedosuwia 0na Kyaiomuey8anHsa MIKpoopzanizmie: Kuacugikayis, 2
mexHika nocigy, yMOBM BHPOLYBaHHS,
3micT: TOpUTrOTYBaHHS TMOXKHBHUX CEpPENOBHUIN; BuMOrm 10 NOXHBHUX

cepenoBulll. Busnauenns pH Tta meromu ix crepumizanii. [lociB KynbTyp Ha
MIIA, MIIb ta MITXK

0,3

8. | Memoou euodinenna ma idenmugbikayia uucmux Kyabmyp MIKpOOpzanizmis. 2
KyabTypanbHi BJacTHBOCTI MIKpPOOpraHizmin
3micm: BUIIICHHS. YUCTHX KYJIBTYP METOJIOM IMOCIIIOBHUX PO3BEJICHb, METOIOM

0,3




posciBanHsi B uamkax Ilerpi. Busnauenns Bugy Oaktepiii. 3 BHKOPHCTAHHIM
BH3HaYHUKIB. OCOOIMBOCTI pOOOTH 3 BUBHAYHUKOM bepki.

BuBuennst xapakrepy pocTy OakTepii Ha MIUIBHHUX, PIAKHX Ta HAMIBPIIKUX
MIO’KUBHUX CEPEIOBUILAX.

9. | Bnaue na 6axmepii ghizuko-ximiunux ¢paxmopis. 0,4
3micm: BUBYECHHS 1ii Ha OakTepii BHCOKMX Ta HHU3BKHUX Temrieparyp, Y® | 2
MIPOMEHIB; XIMIYHUX PEUYOBHH THITY J1€31H(IKYIOUNX, BIUIMB Pi3HOI KOHIIEHTpALii
KYXOHHO{ coJ1i Ha 6aKTepii, III0KO3W Ha MilleTianbHi TpruoH,

- BU3HAUCHHS aKTHBHOCTI aHTUO10THKIB (MeTox nudy3ii B arap, MeToJ CepiiHUX
pO3BeIeHb, KOJIOPUMETPUYHUN METON);

10 | JocaixxkeHHst BIJIMBY Ha Mikpoopranisam Oiosoriunux d¢akropiB | 2 |04
(0axkTepiodarn, aHTHOIOTHKM Ta AHTHUMIKPOOHOI /il AHTHCENTHKIB,
aHTUOIOTHKIB i piTOHIMAIB.
3MmicT: BH3HAYEHHA BIUIMBY COpOIHOBOI KHCIOTH, (EHOITy Ta IHIIUX
AHTHUCEINTHUKIB, aHTHOIOTHKIB, ITUOYJIi, YaCHUKY Ha Oakrtepii i rpubu. Busuenns
Oioximiunux (hepmenmamuenux) enacmueocmeii 6axmepin (IyKpOTITHIHUX,
MPOTEONITUYHUX. TEMOJITHUYHUX Ta PEIyKYIOUNX BIIACTHBOCTEH.

3MicT: nociB Ha cTpoKaTHii psa, crepuibHe Mosioko, MIDK, cepenosuia i3
OapBHUKAMH, CEPEIOBUINA i3 EPUTPOIMTAMHU KPOBI.
11 ITpomixkna arecramis. Mogyab 2 2
Moayasb 3. PoJsib MikpooprauizmiB y Kpyroooiry pe4oBuH y npupoii
12. | Canimapuo-mikpobionoziunuii  Konmpoab  00’ckmie 306nimnvozo | 2 | 0,3
cepeoosuuya Ha NIONPUEMCIMEAX XAPU060T RPOMUCTIO80CHI
3MicT: OIliHKa CaHITapHOTO CTaHy MOBITPs, BOJAW, TPYHTY; IMOBITPS Ta CTIH
XOJIOIWIBHOI KaMepH. Bu3HaueHHs 3arajbHOr0 MiKpOOHOT0 YMCIIa, KOJ1 — TUTPY
BOJIU Ta IPYHTY, Nep(piHreHc — TUTPY Y TPYHTI Ta KOJIi — 1HAEKCY BOJH.

13 | CanirapHo-mikpoo6ionoriuni MeToau OL[iIHKA CHPOBHUHH, aka| 2 |03
BHKOPHCTOBYETHCSI B  XJI0OONMEKaApCbKOMY BHPOOHMUTBI i POCIMHHOL
CHPOBHMHHU.
3micm: docniodcenns bopouina, Opixncoxcie, IyKpy COIi, KPyIl
BunineHns eJleKTUBHHUX KYJIbTYP OaKTepiid.
3micT: BuaUIeHHS Ta ieHTH(]iKalis 30y IHUKIB MOJIOYHOKHCIIOTO, CIIMPTOBOTO,
MAacCJISTHOKHMCIIOTO 1 OLITOBOKHUCIIOTO OpOJIHHS Ta THUJIBHOTO PO3Maxy OUIKOBHX
pEYOBHH

14. | CanitapHo-6aKkTepiosoriynuii KOHTPoOJIb ocoducToi ririecnm nmpauiBukis, | 2 |0,3
NaKyBaJbHOI0 Matepiaay i Tapm: 3MicT: JIOCT/DKEHHS 3MHUBIB 3 PyK Ha
MA®AHM, HasiBHICTh CaHITAPHO-TIOKA30BUX MIKPOOPTraHi3MiB.
15 | Ilpomixkna aTecrauisi. MoayJsb 3 2
YCBOI'O roaun 30 4 ron
roj
5. Temu camocTiiiHoOi po6oTH
Ne Hazsea  memu K-cTb TOA
n/n JICHHA | 3a04Ha
1 Bxmang ykpaiHCBKMX BYEHHX Yy PO3BUTOK BITYM3HSHOI Ta CBITOBOL 7 9
MiKpo©bionorii
2 XapaKTepucTHUKa BIPYCHHX 3aXBOPIOBaHb OBOYIB 7 9
3. BakrepuuuHi peuoBrHH 1 napaiizaropu. Jlizomum. 7 9
4 CTuMYJTIOI0Y1 PEYOBHUHH 1 aKTHBATOPH. 7 9
5 I'enna imxeHepist y MikpoOiosorii OcoOaMBOCTI T€HETHYHOI OpraHizamii 7 9
MIPOKApIOT 1 €yKapioT
6 BukopucTaHHs TOCATHEHb I€HHOI iH)KeHepii Ui oepKaHHs IMPOMHUCIOBUX 7 9




HITaMiB MIKPOOPTaHi3MiB

7 B3aeMoBiTHOCMHU MIKpOOpraHiamMiB 3 pociauHamu. Mikpodiaopa KopmiB 7 9
Mikpo0iosoriune TOCiKEHHSI POCIUHHUX IPOIYKTIB

8 Jlesindexkiris B XxapuoBiii MPOMKCIOBOCTI. MeTOIM, YMOBH MPOBEICHHS 7 10

9 Pouib Mikpooprasi3miB y MikpoOHOMY IICYBaHHI XapUOBHX MPOJIYKTIB 7 10

10 | Po3kyiamanHs )KUPIB 1 OpraHIYHUX KUCJIOT 32 YYaCTIO MIKPOOPTaHI3MiB 7 10

11 | BupoOHuITBO o1eTy. BUKOpUCTaHHS YHCTUX KYJIBTYP MIKPOOPraHi3MiB y 7 9
BUPOOHMIITBI OIIETY

12 | XapakTepuCcTHKa HAMBAXKJIUBIIIMX JJISI TPOMHCIOBOCTI POJIIB IPIXKKIB Ta X 7 9
BukopuctanHsa. OCHOBHI Taiy3i BHpPOOHMIITBA, sAKi 0a3ylOThCs Ha
KUTTEMISUTBHOCTI IPIKKIB. BUpOOHUIITBO MEKapChKUX APIKIDKIB

13 | MonouHokucne OpoOiHHS Yy XapyoBUX Ta KOPMOBHUX IIPOIYKTaXx. 7 9
BupoOHUIITBO MOJIOYHOT KMCIIOTH

14 | MikpoOionoriYHUN CHUHTE3 aMIHOKHCIOT, ()EpPMEHTIB, AaHTHUOIOTHKIB i 7 9
BiTaMiHiB. MikpOoOHi (hepMEHTH, SIKi MarOTh TPOMHKCIIOBE 3HAYCHHS.

15 | MikpoOioyoriYHUN ~ KOHTPOJb  BHPOOHHIITBA  XapUOBHX  HPOJYKTIB. 7 9
[TpodinakTrka XapuyoBHX 3aXBOPIOBAHb.
OcCHOBHI TIUTaHHS: 3aX0U MPO(]IUIAKTUKH XapUYOBUX OTPYEHB; HOPMATHUBH
Oe3rexu XapuYoBUX MIPOJYKTIB 3a MIKpOOi0JIOTTYHUMH
MOKA3HWKAMHM:CaHITAPHO-TIOKA30Bl, TOTEHI[IHHO-TIATOTEHHI 1 TaTOTCHHI
MIKpOOPTaHi3MH, MIKpPOOPTaHi3MH IICyBaHHS; CaHITapHO-TIT€HIYHI 3aXOAH
Ha IMiIIPUEMCTBAX Xap40BOi MPOMHUCIOBOCTI.
YCbOI'O 105 138

6. Metonu i 3aco0u NiarHOCTHKH Pe3y/IbTATIB HABYAHHS

eK3aMeH;
MOJyJIbHI TE€CTH;

3axucT pedeparis;

3axHCT JJabOpaTOPHUX POOIT;
KOMIT IOTE€PHE TECTYBaHHS.

MeToau HABYAHHS

8. OuinoBaHHA pe3y/bTaTiB HaBYyaHHs. OIiHIOBaHHS 3HaHP 3/100yBaYiB BHUIOI OCBITH Bi0yBa€ThCS
3a 100 —6anbHOIO IKAJOK 1 MEPEeBOAUTHCS B HALIOHAJIBHY OLIHKY 3rifiHO 4nHHOTO «IlomoxkeHHs mpo

CIIOBECHUI MeToA (JIeKIisl, AUCKYCis, CIiBOeciia TOIIO);
MIPaKTUYHO-OPIEHTOBHI HAaBYAHHSI,

HAOYHUH MeTOJ] (METOI LTFOCTpalliid, METO IEMOHCTpaIliil);
npoOeMHe HaBYaHHS,

HABYaHHS Yepe3 JOCIiKSHHS;

1HAMBIAyaIbHa HAYKOBO-JOCIAHA po0OTa 3100yBaviB BUIIIOT OCBITH.
HaBYallbHI TUCKYCIi Ta nebatu;

BiJIeOMeTO/1 (TUCTAHIIINHI, MyJIbTUMEI1HHI, BE€0O-OpIEHTOBAHI TOIIO);
caMmocTiiiHa poboTa (BUKOHAHHS 3aB/IaHb);

KOMaHJTHa poOoTa.

ex3amenu Ta 3aiiku y HYBill Vkpainu.

8.1. Po3noaiua 6aJiB 3a BUIaMu HaBYAJbLHOI JiIJILHOCTI

Bun PesyabTaTn HaBYAHHSA
HABYAJbHOI
TiJILHOCTI

OuiHOBaHHA

Moayas 1. OCHOBU CUCTEMATHUKH, KJTACUPIKALIT I MOP®OJOTTT




MIKPOOPI'AHI3MIB

Tema 1. IIpeamer Ta 3aBaaHHs TexXHiYHOI MiKkpoOioJorii: 1. [TosioxkeHHst
MIiKpOOpraHi3MiB y cucTeMi ;KUBHX Oprasizmis. 2. Posib MikpoopraHnizmis y
MPUPOJi, HAPOAHOMY I'OCIOJAAPCTBI, MPOMUCJIOBOCTI. 3. OCHOBHI HANIPAMKH

PO3BHUTKY CY4acHOI MiKpoOioJiorii.

Jlekuis 1. -
JIaGoparopHa/n | 3HaTH OCHOBHI 3ajadi TEXHIYHOI MikpoOiojorii. Ictopuuni eramu | 30
paktuyHa 1, 2 CTAaHOBJICHHS ~ MikpoOionorii, 1i 3Ha4eHHS Uil  Xap4doBOi
npomucioBocTi. CydacHHMIl cTaH Ta TEpPCHEKTHBH PO3BHUTKY
TEXHIYHOT MiKp0Oi0JI0Tii.
BMiTH:KOpUCTYBaTHCh CBITJIIOBUM MIKpOCKONIOM. BukopuctoByBaTn
Ha TIPAKTUIl  IMEPCIiHY, TEMHOMOJbHY, Ta (a30BO-KOHTPACHY
MIKpPOCKOTIIIO.
BwmiTn — nmpoBoAMTH MIKPOCKOTIiIO MpenapariB, BU3HAYATH
MOpGOJIOTiUHI 03HAKH MIKPOOPTraHi3MiB. AHaAII3yBaTH Ta
IHTEPIPETYBATU PE3YIbTATH JOCIIIKEHb
CamocriitHa 5
pobora
Tema 2. Mopdoaoris knacudikanis i 3arajpHa xapakTepucTuka daxkrepii,
AKTHHOMIllETiB, TPUOIB i APiAKIKIB.
Jlekuis 2.
JlaboparopHa/mt 3uaru: Mopdonoriro 0araTOKIITHHHUX Ta OJHOKIITHHHUX | 30
paktuuHa 3, 4 oprani3miB. [IpuHiunu 6iHapHOT HOMEHKIIATYpPH, YIBTPACTPYKTYPY
OakTepianbHOi KIITUHU. OcoGnMBOCTI OyJOBH IUIICEHEBUX TI'pHOIB,
JIPDKIDKIB, aKTUHOMIIETIB, 1X CHCTEMaTH4HE IOJIOKEHHS, CIocoOU
PO3MHOXKEHHSI, PO3ITOBCIOJKCHHS, 3HAYCHHS Y TIPUPO/Ii 1 HAPOJTHOMY
rOCHOJAapCTBI.
Bwmitu: roryBatu mpemapatd s MIKPOCKOMIl, BHUKOPHCTOBYIOYH
IPOCTi Ta CKJaaHi MeTtoau (apOyBaHHS; MOCHIKYBaTH OakTepii y
YKUBOMY CTaHi. BOJIOJITH TEXHIKOIO MIKOJIOTTYHUX JOCTIHKEHb
CamocriitHa 5
pobora
Moay/ibHa KOHTPOJIbHA podoTa 1 30
Bceboro 3a moayJem 1 100
MOJYJIb 2. OCHOBHU ®I310JIOT'Ii, TEHETUKH, CEJIEKII TA EKOJIOI'II
MIKPOOPI'AHI3MIB
Tema 3. @isiosoris i reHeTHKA MiKpOOPraHi3MiB
Jlekuis 3. -
JlabopaTtopHa/m | 3HaTH — (1310JI0T1F0 MIKPOOPTaHi3MiB. 20
paktuyHa 6,7 XIMIYHMH ~ CcKIag, MEXaHi3M KUBJICHHS, JUXaHHA, PICT 1
PO3MHOXKEHHSI, KyJTbTHBYBaHHSI.
3HaTH TEHETHKY MIKpOOpraHi3miB, (Gopmu MiHIMBOCTI. ['eHOM Yy
MpokapioT, eykapior 1 BipyciB. Cenekuiss KOpucHUX (opm
MiKpooprasi3miB. I'eHHa iH)keHepis, il poib B OTPUMaHHI HOBHX
pedoBuUH, OiompenapaTiB MIKpOOPraHi3MiB.
BwmiTi — BONOITH TEXHIKOIO OaKTEPiOIOTIYHHUX JTOCIIKECHb,
BHJIUTATH «YUCTY KYJIBTYpPY» MIKPOOPTaHI3MiB, 1ICHTH(IKYBaTH
MIKpPOOPTaHi3MH.
CamocriiiHa 5
pobota

Tema 4. BiuiuB (pakTopiB HABKOJHMIIHHOI0 CepeI0BUILA HA MIKPOOPraHiZMH.

OCHOBM KOHCEPBYBAHHS XapP4Y0BHX NPOAYKTIB




Jlekmia 4.

JlaGopaTopHa/m 3HaTH: OCOOJMBOCTI BIUIMBY Ha MIKpoopraHizamMu ¢iznunux, | 20
pakTtuuHa 8, 9 XIMIYHUX 1 610JI0TTYHUX (PAKTOPIB).
- NUIAXWA PEryJIIOBaHHS JKUTTEMISIIBHOCTI MIKPOOPraHi3MiB IpH
30epiraHHi XapuoBUX MPOIYKTIB.
Bwmitu: BuminsaTd MikpoOiB-aHTAroHICTIB 13 TPYHTY, BH3HAYaTH
aKTUBHICTh aHTHOIOTHKIB JI0 MIKPOOHHMX KYJBTYp, Ai0 Ha Oakrepii
BUCOKMX Ta HHU3bKMX Temmeparyp, Y@ MpoMeHiB, XIMIYHHX
ne3indikyrounx pedoBHH 1 OakTepiodariB. Buznadatu OGioxiMmiuHi
BJIACTUBOCTI MIKPOOPTaHi3MiB.
CamocriitHa 5
pobora
Tema 5. OcHOBH eK0J10Tii MIKpOOpraHi3MiB
Jlekuis S.
JIaGoparopua/n | 3Hatu: MikKpo(dIOpy BOIH, IPYHTY, HOBITpPs, TijIa TBAPUHH, JIIOJHHU; 15
paktruna 10 THITA B3a€EMOBITHOCUH OaKTEPiil 3 IHITUMHU OpraHi3MaMH.
Bwmitu: BigOupatu 3pa3ku BOAM, TPYHTY 1 HOBITPS Ta 31ICHIOBATH 1X
OakTepioNoriuHe JOCTIIKEHHS; AHANI3yBaTH pe3yIbTaTH
MIPOBEJICHOI CaHITapPHO-MIKPOOI0JIIOTIYHOT OI[IHKK 00’ EKTIB
30BHIIIHBOTO CEPEOBUIIIA.
- BU3HAYHUTH pPOJb MIKPOOPraHi3MiB B OXOPOHI HaBKOJIMIIHBOTO
CEpeJIOBHUINA BiJl 3a0pyTHEHHS
CamocriitHa 5
poboTta
Moay/ibHAa KOHTPOJIbHA po6oTa 2 30
Bceboro 3a MmoayJiem 2 100
MOAYJIb 3. POJIb MIKPOOPI'AHI3MIB ¥ KPYI'OOBIT'Y PEHOBHUH VY
MNPUPOAI
Tema 6. Haiipa:knusimi 0ioxiMiuHi npouecu, AKi BUKJIHKAOTHCS
MiKpoopraHisMamu, iX poJib y MiKkpoOHOMY NCYBaHHI Xap40BHMX NPOAYKTIB.
Buxopucranns y 0iorexHoJsiorivnux Bupoonunrsax. Ilpomuciosi mrammn
MiKpOOpraHi3MiB i MeTOH iX BIOCKOHAJIEHHS
Jlekuis 6. -
JlabopaTopHa/m | 3HaTH: OKHUCIIOBAJIbHI TIPOIECH, SIKI 3IMCHIOIOTHCS aBroTpoduumu 1 | 14
pakTnuHa 12, 13 | rereporpodHUMU OaKTepisiMU, KPYrooOir PeYOBHH y MPUPOJ, 3HAYECHHS
TpoLECiB OPOJIIHHS 1 THUTTS ISl Xap4OBOi ITPOMHUCIIOBOCTI.
-3aCTOCYBaHHsI MIKPOOPIaHi3MiB y MPOMHUCIOBOCTI JUIsI OTPUMAaHHS
TOJIOBHUX MPOIYKTIB MIKPOOHOTO MOXO/IKEHHS: MIKpOOHOI GiomacH 1
IpernapariB, BUTOTOBJICHMX Ha ii OCHOBI, a TakoX (HEepPMEHTIB,
aMIHOKHCIIOT; - OTPUMaHHsI aHTHOIOTHKIB, BITAMIHIB; - MPOMHCIIOBE
oJiepXkaHHA (EpPMEHTIB; - BHKOPHCTAaHHS (EpMEHTIB, BITaMiHIB 1
aHTHOIOTHKIB y Xap4yOBiii MPOMHUCIOBOCTI; - OCHOBU NPOMHCIOBOIO
CHHTE3y OLJIKIB.
- BHUTOTOBJICHHS 3aKBacOK Yy CHEMIaTbHUX Jabopartopisx Ta
BUPOOHUYHMX YMOBAX;
Bwmitu Buninsatu Ta ieHTU(IKYBaTH €IEKTHBHI KyJIbTYpU OakTepiii,
SK1 BIAIrPalOTh BAXJIMBY POJIb Y BUPOOHHIITBI XapUOBHX HMPOIYKTIB:
30yHUKIB MOJIOYHOKHCJIOTO, CIUPTOBOTO, MACISHOKHCIOIO 1
OLITOBOKHCJIOTO OPOJIHHS Ta THWJIBHOTO po3May OLTKOBHX PEYOBHH.
3aiiicHIOBaTH MIKpOO10JOTIYHUN KOHTPOJIb OaKTeplaJbHUX 3aKBACOK.
CamocriitHa 3

pobora




Tema 7. Buenns npo ingexuiro Ta imynirer. IlaTorenni Mikpooprasizmu
Jlekuis 7. -
JIaGoparopHna/n 3Hatu: BU3HAuYeHHSA TOHATH "iHdekuis', "iHdexuiiHwii | 8
paktuuHa 14 nporec", iHdekmiiHa xBopoOa". [laToreHHicTh Ta BIPYJCHTHICTD.
(akTOpy MATOTEHHOCTi, pPOJb MATOTEHHUX MIKPOOPTaHi3MiB Yy
dbopmyBaHH1 1HGEKIIl; Buau iMyHiTeTy. Bumu iHdekmii, cramii
1H(pEKIIITHOTO TPOIIECy.
Bwmitu:  3mificHIOBaTH  CaHITApHO-0AKTEPIOJIOTIYHUN  KOHTPOJIb
0COOHUCTOI Tiri€HH MpamiBHUKIB BUPOOHUIITBA, AOCHIIKYBAaTH 3MHUBH
3 pyK Ha HasBHICTh CaHITAPHO-TIOKA30BUX MIKpOOPTaHi3MiB.
CamocriitHa 3
pobora
Tema 8. OcHoBH MiKpP00i0JIOTiYHOT0 KOHTPOJII0 BHPOOHULITBA Xap40BHUX
NMPOAYKTIB Ta CAHITAPHO — Iiri€eHiYHi 32aX0/1 HA MiINPUEMCTBAX Xap40BOi
npomucjoBocTi. [IpoditakTka Xap4oBUX OTPYEHD
Jlekuis 8.
JlaboparopHa/m 3HAaTU: TPUHLIMINA PErjJaMEeHTYBaHHS I KOHTPOJI Xap4doBoi | 8
paktuyHa 15 | mpoaykuii 3a MikpoO10JIOTTYHUMHU OKa3HUKAMHU SIKOCTI i Oe3meku; -
CaHITapHO — Tiri€HIYHI 3axX0au Ha MIANPHEMCTBAX Xap4yoBOl
MIPOMHUCIIOBOCTI; - JDKEpeJia CTOPOHHBOI MIKpOQIOpH,  CaHITapHO-
MOKa30Bi MIKpOOpPTraHi3MH; - CaHITapHI BUMOTH JI0 BOJH, TOBITPA 1
oOJaJiHaHHs; - TIFI€HIYHI BUMOTH JI0 0OCIYyrOBYIOYOIo MEpCOoHAIy; -
ne3in(dekiis B Xap4yoBiid MPOMHUCIOBOCTi; - KOHTPOJIb CaHITapHO —
Tiri€HIYHOrO CTaHy BUPOOHUIITBA
Bwmitu: 31ificHIOBaTH CaHITapHO-MIKPOOIOJIOTIYHUNA KOHTPOJIb Ha
HiANPUEMCTBAX XapyoBOi IMPOMHUCIOBOCTI 3a MiKpOOI1OJIOTITYHUMHU
MOKAa3HUKAMH SKOCTI ¥ O€3MeKH, BIAMOBIAHO O CYYaCHUX METOIHK
Ta IHCTPYKLIH.
CamocriitHa 4
pobora
Moay/ibHa KOHTPOJIbHA po6oTa 3 30
Bceboro 3a moayJem 3 100
HaBuanabHa (M1+M2+M3+M4)/4*0,7 = 70
poboTa
Ex3amen 30
/3atik
Bceboro 3a kype | HaBuajabHa po6ora + ek3amen = 100

8.2. lllkana oniHIOBaHHS 3HAHBb 3/100yBa4iB BUIIOI OCBiTH

PeiiTunr 3100yBaya Bu10i ocBiTH, 0211 Ouinka 3a HALIOHAJIBLHOIO CHCTEMOIO
(ex3aMeHH/3aJiKHN
90-100 BIIMIHHO
74-89 no0pe
60-73 3aJI0BLJIBHO
0-59 HE3aJ10BUIBHO

8.3. IOJITUKA OHIHIOBAHHA

Ilonimuxa wooo
oeonaiinie ma
nepecKiadanus

PoGotu, siKi 31a10ThCs 13 HOPYIICHHSAM TEPMiHIB 0€3 TOBaKHUX NPHUUH,
OIIHIOIOTHCS Ha HUXKYY OIIHKY. [lepecknamanas MoymiB BiIOyBa€eThCS 13
JTO3BOJIY JIEKTOPA 3@ HaABHOCTI MOBAYKHUX MPUYMH (HAPUKIIAJ,




JKapHSHUM).
IHonimuxa w000 CrnucyBaHHS 1111 9ac KOHTPOJIBHUX POOIT Ta eK3aMeHIB 3a00poHeHi (B T.4. 13
aKaoemiunoi BUKOPUCTaHHSAM MOOUIBHUX AeBaiiciB). Pedepatu moOBUHHI MaTH KOPEKTHI
0006pouechocmi: TEKCTOBI MOCHJIaHHS HA BUKOPUCTAHY JIITEpaTypy
Ilonimuka w000 BinBigyBaHHs 3aHATH € 000B’SI3KOBUM. 32 00’ €KTUBHUX NMPHYUH
giogioyeanns: (HanpuKIaa, XBopoOa, Mi>KHAPOHE CTAXKyBaHHS ) HAaBUAHHS MOXeE
BiOyBaTHUCh 1HAMBITYaIbHO (B OH-JTalH (OpMi 32 MOTOJKEHHSM 13 IEKaHOM
(haKkyIbTeTy)

9. HaBuyajabHO-MeTOAMYHE 320e3MeYeHHA

1. https://elearn.nubip.edu.ua/course/view.php?id=986

2. MeTonuuH1 BKa3iBKH 710 JIAOOPATOPHUX 3aHATH 3 TUCHUILTIHUA « TexHiuHa Mikpooiomorisy Pej.-
Bug. Bignin HYBIll Ykpaiaun. K.:-2017. - 136 ctp.

3. MeTonuuHi pexkoMeHaaIli 0 MPOBEACHHS Ja0OpaTOPHUX 3aHATh 3 NUCHMIUIIHM «TexHiuHa
MikpoOiosoris» 3a po3ainom «KynbruByBanHs MikpoopranizmiB» /Mensank M.B. Bun-Bo TOB «Arpap
Megnia I'pyn». K.: 2015.-75c.

4. Cxubinpkwmii B.I'., Koznoscrka I'.B. Indekuis ta imyniter. MB mist crynentiB OP «bakamasp»
3a HanpsiMoM miarotoBku 6.051701 «Xapuosi Texnounorii Ta imkenepis» /K.: 3AT “Hiunasa”, 2015. — 62
c.

5. «Mopdooris MikpoopranizmiBy /MenbHuk M.B., MeToau4Hi BKa3iBKH 110 J1a0. 3aHATH 3
mucuututiag «Mikpo6iosoris» K. Bunasaunrso TOB «Arpap Mexia ['pym». 2013p. -74 c.

6. Comomon A.M., Kasmipyk H.M., Ty3zoea C.JI. Mikpobiojorisi XapuoBUX BHUPOOHUIITB:
HaBYAJIbHHUNA MOCIOHWK Ui CTYJCHTIB HAIpsIMy HiATOTOBKU «XapuoBi TexHojorii». — Binuums: PBB
BHAY, 2020. - 312 c.

7. Kampenesuu, JI. B.Texniuna mikpo6ionorisa : [ligpyunuk nns crynentiB BH3 3a mpod.
HanpssmMoM 6.0917 "XapuoBa TexHousoris Ta imxkeHepia" Bcix cmen. /JI. B. Kampenbsnu, JI. M.
[Mununenko, A. B. €roposa, O. M. Kananuxina, C. M. Kobenesa; I1ig pex. JI. B. Kanpenbsuiu.— Opneca :
Hpyk, 2017.—432 c.

8. Texuiuna mikpob6iomnoris /B.O.KoBanenko, I.B.I{luxanoscrka, T.A.JlazapeBa, A.A.KoBayb, M.T.
Imroxa, O.B.Anekcannpos. [linpydHuk 11 cTy/. BUIIMX HABY. 3aKiafiB Xapkis,: 2013

9. €pmam B.B. ta in..Texniuna mikpoOiosoris npakTukyM. Bua-Bo Ceit kaur. 2020-186 c.

10. TexHiuHa MiKpoOiOJIOTisl: MPAaKTUKYM JuId 3100yBauiB Bumioi oceitu / B.B. T 38 €snam, JI.B.
l"az3aBi-Porosina, A.C. bukosa, O.B. [luraakos — X. : HTY «XI1l», XJIYXT, 2019. — 180 c.

11. Texniuna mikpob6ionoris : [ligpyunuk. / Koanenko B. O., Iluxanosceka I. B., JIazapesa T. A.
, Ta 1ami //.-X.: Ceit Kawur, 2016.-680 ¢

10. PexomenaoBani x:kepesa ingpopmanii

1. Mikpo0ionoris M’sica Ta M’siconpoykTiB (mpaktukym) /B.B.Biacenko, B.I'.Ckubinpkuid,
LT. Bnacenko, ®@.K.I6arynnina, I'.B.Ko3znoscbka, M.B.Menbuuk/, Binauns, «Enensseiic 1 K», 2008,
132 c.

2. Canitapna MikpoOionorisi. Hapuanenuit mocionuk. /I".B.KosnoBcbka, M.B.MenbHUK .
K.:TOB «CIK I'PVII Vkpaina». 2019. — 168 c.

3. [6arynnina @.K., Mikpoo6ionoris / ®.0K. [6arymmina, I'.B. Koznosceka, M.B. MenbHuK,
B.I'. Cxubinpkuii. // Ilimpy4yHuK JUis CTYACHTIB BUINMX HaBYaNbHUX 3akianiB ocBitu III-IV piBHiB
aKpenuTallli HanpsMy MiArOoTOBKU «TeXHOJOrisl BUpOOHUITBA Ta MEPEPOOKU MPOTYKTIB TBAPUHHUITBAY.
K.: Hiunaga.- 2015. - 486 c.

4. [6arymmina @.K. [Ipaktukym 3 mikpoO6iosorii / @.0K. I6atymnina, I.B. Ko3noscrka, M.B.
Menpsnuk, B.I'. Cxkubiupkuii. // [[Ipaktuxym] ITporokon Ne4 Bin 26.10.2016 p. Bu.panu HYBill Ykpainu
- K.: LT «Komnpunty, 2016. — 273 c.

5. Cxkubinpkuii B.I'. Berepunapna wmikpo6ionoriss / Ckubinpkmii B.I'., Bmacenko B.B.,
I6arynnina @.K., Koznosceka I'.B., Tamyra C.I'., Menpauk M.B. 3a pemaku. Ckubinpskoro B.I'.,
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