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1. Onuc HABYAJBLHOI JUCIHUILIIH

«TEXHIYHA MIKPOBIOJOI'TSA»

I'any3b 3HaHb, CHIENIAIBbHICTH, OCBITHSI MPOrPamMa, OCBIiTHIN CTYIiHb

l'any3b 3HaHb

0517 «Xap4yoBa NpOMMCJIOBICTH Ta
nepepodka ClIbCbKOrocnoaapcbKol
NPOAYKHIi»

OcBIiTHIH CTYIIIHB

bakanasp

CoemniajJpHICTh

181 ,,XapuoBi TeXHOJOTIi”

OcBiTHs mporpama

Xap4oBi TEXHOJIOT11

XapakTepuCTHKA HABYAJIbHOI M CHHUILIIHA

Bun O00B’s3K0Ba
3arajgbHa KUIBKICTh TOJUH 120
Kinekicte kpenutiB ECTS 4
KiabKiCTh 3MICTOBHUX MOAYJIIB 3
Kypcoguii mpoekt (poboTta) (3a -
HasIBHOCTI)

dopMa KOHTPOJIIO Ex3amen

IHoxa3HMKHN HABYAJIBLHOI JMCUUIIIHM JJI ICHHOI Ta 32049HO0I (GopM HABYAHHSA

neHHa popma 3ao4yHa ¢opma
HABYaHHS HaBYaHHS

Pix miaroroBku (Kypc) 2
Cemectp 3-4
JIeKkmiiial 3aHATTI 4
[IpakTrUyH1 3aHITTS
JlabopaTopHi 3aHATTS
CeMiHApChKI 3aHSTTSI
Camocriiina po0oTa 116 200
[HauBiTyanbHI 3aBJIaHHS
KinbKicTh THKHEBUX ayTUTOPHUX
TOJIMH JUTsI IGHHO1 ()OpMH HaBYAHHS




2. Merta, 3aBJaHHA TAa KOMIIETEHTHOCTi HABYAJIbHOI AN CIHUILIIHA
Mertor0 BuKkIagaHHA AUCHUILTIHU « TexHIYHA MIKPOOIOJIOTis» € BUBUECHHS OCHOB
MIKpOOi0JIOT1i, IO Jie)KaTh B OCHOBI TEXHOJIOTiH 0araThOX XapyoBUX BHPOOHHIITB.
Bonu € ¢pyHnaMeHTOM CydacHMX 3HaHb y IUX Tajy3siX, OCKUJIbKM TICHO TOB'SI3aHi 3
KUTTETISUIBHICTIO MIKPOOPTaHi3MiB 1 HEMHUCTHMI 0e3 MIKpOO10JIOTIYHOTO KOHTPOJIIIO
CUPOBMHU, HamiBpaOpuKaTiB 1 TOTOBOI MpOAYyKIii. Jl7s mNpaBUIBHOTO BEIEHHS
MIKPOOi10JIOTTYHOTO KOHTPOJTIO HEOOX1JHO OCBOITH CBOEPITHY METOAMKY JOCIIKCHb.
Ile mocsraeTbcs MOEAHAHHSAM TEOPETUYHOTO KypCy Ta JJabOPaTOPHOTO MPAKTUKYMY 1
AO3BOJIUTH Kpalic MOro 3acCBOITHM Ta O3HAMOMUTHUCS 3 q)aKTI/I‘{HI/IM MaTepiaJIOM Ha
MIPaKTHIII.
3aBaanHA:
- BUBYCHHS MopdoJorii, (hi3io0rii, TeHETHKH Ta €KOJIOTii MIKPOOPTaHi3MiB;
- BUBYCHHS B3aEMOBIJTHOCHH MIKPOOPIaHi3MiB MiX CO0O0I0 Ta IHITUMHU OpPraHi3MaMu;
- BHBUYCHHS HAWBAXIMBIMMX OIOXIMIYHMX TMPOIECIB, SKI MPOXOIATh 32 YYacTIO
MIKpPOOPTaHi3MiB;
- BUBYEHHS MIKpOOIOJIOTIYHUX TPOIECIB, AKi MAOTh Micie mpu 30epiranHi Ta mepepoOri
XapyoBOI CUPOBHHU;
- BUBYCHHS (PaKTOPIB MATOTCHHOCTI Yy MIKpPOOPTaHi3MiB Ta MEXaHi3MiB MPOTHIH(EKIIHHOTO
3aXHUCTY;
- OCBOEHHS OCHOBHHMX METOZIB MIiKpPOOIOJOTIYHOTO KOHTPOJIIO Ta CaHITApHO-TIri€HIYHOTO
CTaHy BUPOOHHIITBA
VY pe3ynbTaTi BUBUCHHS AUCLUUILTIHUA CHIYOEHH HOBUHEH:
3HATH:
-1CTOPiI0 PO3BUTKY MIKPOO10JIOTii; CydyacCHUM piBeHb, NEPCIIEKTUBU PO3BUTKY B YKpaiHi Ta 3a
1l MEXKaMHu;
- TEOpPEeTUYHI OCHOBM MIKpoOiosorii — ocHOBM MopQoJiorii, cucreMaTHky, (i3ioJorii,
TeHETHKH H celleK1lii, eKoJI0rii MiIKpOOpraHi3MiB;
- ocobmuBocTi MeTabomi3My y PpI3HMX TIpyln MIKpPOOpPraHi3MiB Ta LUISIXH HOTro
LIECTIPSIMOBAHOIO PETYJIIOBAHHSA 3 METOIO OJIEpXKAHHS BUCOKOSKICHUX MPOAYKTIB;
- LUISIXM PEryJIOBaHHS >KUTTEASUIBHOCTI MIKPOOpPraHi3MiB Mpu 30epiraHHi Xap4yoBHX
MPOAYKTIB.
- HaWBaXJIMBIII O10XIMIYHI TPOIECH, SKI BUKIUKAIOTHCA MIKpOOpraHi3Mamu, iX pojib y
MIKpOOHOMY IICYBaHHI XapuOBHX MPOTYKTIB
- BUKOPUCTaHHS MIKPOOPIaHi3MiB y IPOMHCIIOBOCTI;
- OCHOBM cCaHiTapii, Tiri€Hd, Cy4yacHI METOAM MIKpPOOIOJOTiYHOTO0 KOHTPOJIO CaHITapHO-
Tir1€HIYHOTO CTaHY BUPOOHUIITB;
BMITH:
- BOJIOJIITH TEXHIKOIO MIKpOOI10JOTTYHHUX JOCIIIKEHb:
- TOTYBAaTU TUMYAcCOBI Ta MOCTIMHI MpenapaTy A MIKPOCKOIMIi Ta MIKPOCKOIIIOBATH iX MpH
pi3HOMY 30UTBIIIEHHI;
- BUJUIATH YUCTY KYJIbTYPY MIKPOOPTaHi3MiB;
- BiaOupaTH 3pa3ku BOJM, TPYHTY 1 MOBITpA Ta 3AlMCHIOBATH iX OakTepiosoriyHe
TOCTIIKEHHS,;
- BUJIJISATH 3 MPUPOJHUX CyOCTpaTiB (Pi310JI0TIUHI TPy MIKPOOPTraHi3MiB;
- BUSIBJIATU Ta 11eHTH(]IKYBaTH 30yIHUKIB IICYBaHHS XapuOBHX NMPOJYKTIB Ta PI3HUX BHIIB
OpoIiHb;
- 3IIACHIOBATH CaHITapHO-MIKpOO10JIOTIYHUNA KOHTPOJIb CTAaHy BUPOOHUIITBA;
- CAaMOCTIMHO aHaJII3yBaTH Pe3yJbTaTh 0AKTEPIOIOTIYHUX JTOCTIKEHD Ta MPUMUMATH TTPaBUIIbHI
TEXHIYHI PilIEHHS.




HABYTTS KOMIIETEHTHOCTEM:
OnaHyBaHHS JUCUUIUTIHM JI03BOJIsiE  3a0e3neuuTd  (OpMyBaHHS MPOrpPaMHUX

KOMIIETEHTHOCTEH:

- 3azanvni komnemenmuocmi (3K):
3K 1. 3HanHA Ta po3yMiHHS IPEIMETHOI ramy3i Ta mpoeciiiHol AisIBbHOCTI.

3K 2. 3paTHicTh MPOBEACHHS AOCIIHKEHb Ha BIIOBITHOMY PiBHI.

3K 3.31aTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIisIX.

3K 4. 3naTHICTh BUNTHCSA 1 OBOJIOJIBATH CYYaCHUMU 3HAHHSIMHU.

3K 5. 3aatHicTh 10 MOUIYKY Ta aHaji3y iH(opMaIlii 3 pi3HUX JHKEpel;

3K 6. 3paTHicTh IpUiMaTH OOTPYHTOBAHI PIIICHHS.

3K 7. 3gaTHicTh MpaioBaTé aBTOHOMHO, OLIIHIOBATH Ta 3a0€3MeYyBaTH SIKICTh BUKOHYBaHUX POOIT
3K 8. HaBuuku 3ailicCHEHHS O€3I1eUHOI JiJIbHOCTI;

3K 9. [IparnenHs 110 30epeXeHHsI HABKOJUIIIHBOTIO CEPEOBUILA

¢axoei (cneuianvni) komnemenmuocmi (OK):

@K 1. 3naTHiCTh BUKOPUCTOBYBATH IHCTPYMEHTApiH, CreNiaidbHi MPUCTPOI, MPUIIAIH, JTadopaTopHe
oOjafHaHHSA Ta IHIII TEXHIYHI 3acO0M JUIsl TMPOBENEHHS HEOOXIMHUX MAaHIMyJIALid MiJ Yac
BUKOHAHHS POQECiifHOT TisSUTBHOCTI.

OK 2. 3natHicTh 311HCHIOBATH Bi0Oip, MaKyBaHHA, (iKCyBaHHS 1 nepecuyiaHHs MpoO 610J0TTYHOTO
MaTepiairy Ui 1a00paTOPHUX TOCIIIKEHb.

@®K 3. 3parHicTh OpraHi3oByBaTH 1 MPOBOAUTH JaOOpaTOpHI Ta CHEI[iaJibHI A1arHOCTUYHI
JOCIIJIKCHHS i aHaIi3yBaTH 1X pe3yJIbTaTH.

@OK 6. 3naTHiCTh 3a0e3neuyBaTH SKICTh 1 6€3MeKy MPOAYKIIii Ha OCHOBI BIJMOBIIHUX CTaHJIAPTIB Ta
y MeKax CHUCTEM YIpPAaBJIIHHS OE3MEYHICTIO XapyOBHMX MPOAYKTIB IMiJ 4ac iX BUPOOHHULTBA 1
peauizariii.

®K 7. 3paTHICTE 3aCTOCOBYBATH OCHOBHI METOAM MIKPOOIOJOTIYHOTO KOHTPOJIIO Ta CaHITapHO-
Tiri€HIYHOrO CTaHy BUPOOHHUIITBA y MPOoQeCiiiHil AisITBHOCTI.

@K 8. 3mgarHicTh 00epiraTi JOBKULISA Bix 3a0pyTHEHHS OioMaTepiaiaMu

Ilpozpamni pezynomamu naguanns

I1PH 1. BonoaiTu TeXHIKOI0 MIKpOO10JIOTTYHUX JIOCIIKEHb.

[TPH 2. 3natu mpaBwia Ta BUMOTH Olo0Oe3mexku mpu poOOTI B JlabopaTopisx 3 Olomarepialiom,
MOTEHIII{HO-TATOTeHHUMHU 1 MTATOTEHHUMHU MIKpPOOpraHi3MaMH.

I[IPH 3. BonomiTH cy4acHMMH 3HaHHSMH, II0JI0 OCOOJMBOCTEH MeTabodi3My y pI3HHX Tpyn
MIKpOOpraHi3MiB Ta MNUISXH HOro LiJIECHPSIMOBAHOIO pPETyJIIOBaHHS 3 METOI0 OJepKaHHS
BHUCOKOSIKICHUX MPOJIYKTIB;

IIPH 3. BonoxiTH OCHOBHMMHM IpaBWJIaMH BigOOpy 3pa3KiB BOJH, TPYHTY, MOBITPs, MPOIYKTIB
XapuyBaHHS POCIIMHHOTO 1 TBAPUHHOTO MOXOKEHHS /ISl MIKPOO10JIOTIYHOTO AOCTIHKCHHS;

ITPH 4. 3paTHiCTh BU3HAYATH BiAMOBITHICTh MOKA3HUKIB SKOCTI CHPOBUHHU 1 TOTOBOI MPOIYKIi
HOPMAaTHBHUM BHMOTaM 3a JIOTIOMOTOI0 Cy4aCHUX METO/IIB aHami3y (200 KOHTPOJIIO);

I[NPH 5. 3daru HopMmMaTuBM O€3MEKM XapuyoBMX MPOAYKTIB 32  MiKpOOiOJIOTITYHUMHU
MMOKa3HUKaMH:CaHITapHO-TIOKa30Bl,  MOTEHILIMHO-MATOreHHI 1 TNaTOreHHI  MIKpOOPraHi3MH,
MIKpOOpraHi3MH NICYBaHHS

IIPH 6. 3acTocoByBaTH cy4acHi METOIU MIKPOO10JIOTIYHOTO KOHTPOJIO Ta CaHITApHO — Tiri€HIYHI
3aX0JIM Ha MIIMPUEMCTBAX Xap4OBOi IPOMHUCIIOBOCTI.

ITPH 7. PosymitTn CcyTh HaWBaXJIMBIIMX OIOXIMIYHMX TMPOIECIB, $Ki BHKIMKAIOTHCS
MIKpOOpraHi3MaMu, iX poJib y MIKpOOHOMY IICYyBaHHI Xap4OBUX MPOIYKTIB

I[IPH 8. OmanyBath OCHOBHI MNPUHIMIKA MIKPOOIOJOTIYHUX BHUPOOHHUIITB, CyYacHI METOJIH
BJIOCKOHAJICHHSI OTPUMAaHHS IPOMHCIIOBUX IITaMiB MiKPOOPI'aHi3MiB.



3. IIporpama ta cTpyKTypa HABYAJIbHOI JMCHUILTIHI

3MICTOBHH MOJYJIb 1. OCHOBU CUCTEMATHUKHU, KTACUDPIKAILIIT I
MOP®DOJIOI'TA, MIKPOOPT"AHI3MIB

Tema JekniiiHoro 3anaTTa 1. BuzHavyennss mikpoOiosorii ik HayKH MeTa i 3aBJaHHA
BUBYEHHS Kypcy «Texniuna mikpooOiosoris».

3micT: MeTa 1 OCHOBHI 3a/a4i TEXHIYHOI MiKpOOioJIoTii; ICTOPHUYHUI HAapHC CTAaHOBJICHHS
IHIIMMU HaBYAJIBHUMH JUCLUUIUTIHAME; - PO3MOBCIOJDKEHHS 1 POJIb MIKPOOPTaHi3MIB y MPHUPO.L; -
Cy4YacHHM eTaIl Ta MePCIEKTUBU PO3BUTKY TEXHIYHOI MiKpOO10JI0Tii.

Tema Jsekuiiinoro 3ansarra 2. Mopdodoris, kiacudikanisa i 3arajibHa XapaKTepUCTHKA
O0axkTepiil, akTUHOMIilETIB, rPUOIB i APIKIKIB.
3micT: MopdosoriyHi Ta KyJlbTypajbHI BJIACTUBOCTI AKTHHOMIILIETIB Ta IX CHUCTEMaTHYHE
MIOJIOKEHHS;, - 1X POJIb Y BUPOOHHIITBI aHTHOIOTHKIB Ta IHIIMX 0i0JOTIYHO-aKTUBHUX PEYOBHH; 5 -
0CcOOIMBOCTI OyJOBH, CUCTEMATUYHE TOJOKEHHS, PO3MHOKEHHS, PO3MOBCIOJKCHHS, 3HAUECHHS Y
MIPUPO/IL 1 HAPOJHOMY TOCIIOAAPCTBI TPUOIB 1 APIKIIKIB.
3MICTOBHH MOJIYJIb 2. Ocnosu gizionozii, zenemuxu i exonozii Mikpoopzanizmis.

Tema sekuiiinoro 3auarts 3. @izioJiorisi i reHeTHKAa MiKpoOOpraHizmiB

3micT: - XimiuHME ckiang MiKpoOHO KIIITHHM; - SKUBJICHHA MIKpOOiB; - MeXaHI3MH
HAQ/IXO/DKEHHS TOXHBHMX PEYOBUH JIO MIKPOOHOI KIITHHHU; - JUXaHHSA MIKPOOPraHi3MiB; -
(dhepMeHTH, TOKCUHU, TIITMEHTH.

I'enemuka mikpoopzanizmis.

3micm: MIHIUBICTE MIKpOOpraHi3miB, ¢opmu MiHauBocTi. Cenekuis KOpHUCHHUX (opm
MiKpooprasi3miB. ['eHHa iHXKeHepis, ii poib 1 OTPUMaHHI HOBHX pPEYOBMH, OlompenapariB
MIKPOOpPI'aHi3MiB.

Tema JexniiiHoro 3anarTa 4. BniuB ¢QakTopiB 30BHIIIHBOrO cepeloOBHINA HA
MikpoopranizMmu. OCHOBH KOHCEPBYBAaHHS Xap4OBUX MPOAYKTIB.

3MicT: - BUBUEHHS BIUIMBY Ha MIKpOOpraHiamMu (i3MuHHX (akTopiB(Temreparypa, BOJIOTa,
cBiTio, YO®II, Tuck, XiMIYHUX Ta O10JIOTTYHUX (QAKTOPIB). - NI XIMIYHMX (PAaKTOPIB (BIUIUB JIYTiB,
CoJIell BAKKUX METaNIB, FIEPTOHIYHUX PO3YMHIB); - OHSTTS NPO JAe31H(EKIII0; - Aisl 610J0TTYHUX
¢dakrTopiB. Tunu B3aeMO3B’A3Ky MK MIKpoOaMmu, aig aHTHOIOTHKIB 1 OakrepiodariB; - HOUIAXH
pEryJIIoBaHHS )KUTTEAISUIBHOCTI MIKPOOPTraHi3MiB MpH 30€piraHH1 XapyoBHUX MPOAYKTIB.

Tema JiekuiitHOro 3aHATTSA 5. OCHOBH €KO0JIOTii MIKPOOPraHi3MiB.

3micT: aHTpomoreHHi (¢GakTopu W NPUPOJHE HABKOJIMILHE CEPEJOBHILE; TOMIMPEHHS
MiKpoopratizmiB y Oiocepi — poib MIKpOOpraHi3MiB y Npupoai; - Mikpodiaopa Tapu Ta
MaKyBaJbHUX MaTtepialiB;, - MiKpoduiopa Tila JIOJUHH; - POJb MIKpOOPraHi3MiB B OXOpPOHI
HaBKOJIMIIHBOTO CEPEIOBUIIA BiJ 3a0pyTHEHHSI.

3MICTOBHH MOJYJIb 3. Poab MiKpooprauizmiB y__KoJ10 06iry pe4oBHH Y IIPHPOJLi.
IIaToreHHi MikKpoOpraHizMm.

Tema nexkuiiinoro 3anarra 6. HaiiBaxiamBimi 6ioxiMiuHi mpouecH, iki BUKJIHKAKTbCS
MiKpOOpraHizaMamH, iX poJib y MIKpOOHOMY IICYyBaHHI Xap40BHUX NPOAYKTIB. Bukopucranus y
OioTexHoJioriynnx BHpoOHMUTBax. IlpomMmcioBi mTamMm MikpoopraHisamiB i Meroam ix
B/IOCKOHAJICHH.

3mict: - [lepeTBopeHHs CHOMYK ByrJelio (kapOoHy). 3arajgbHa XapaKTepUCTUKA BYTJIEBOJIB; -
cnupTOoBE  OpOMIHHS,  MOJOYHOKHUCIE  OpOAiHHSA, BHUPOOHUIITBO  MOJIOYHOI  KHCIIOTH;
MPOMIOHOBOKUCIE, MACISHOKUCIE, AaleTOHO-OyTWioBe OpOmiHHSA; - OpOMiHHSA KIITKOBUHH 1
MMEeKTUHOBUX PEUYOBHWH; - TEPETBOPEHHS a30THCTHX pedoBUH. KpyrooOir aszory y mnpupomi. —




JoKepella a30TUCTOTO JKWBJICHHS Il OakTepidd; BUKOPHCTAHHS OUIKOBUX TUI, SK 3 €QHAHBb IS
BYTJIEITIO (TIPOIIEC THUTTSI), pO3KJIagaHHs (aMOHI(iIKaIlis ) CCUOBUHH, - a30TQiKCcallis.

- BUTOTOBJICHHS 3aKBACOK Y CIELIaJbHUX JIabopaTopisix Ta BUPOOHUYHMX YMOBAaX;
3aCTOCYBaHHSA MIKPOOPTaHi3MiB y TPOMHCIOBOCTI JJsi OTPUMAaHHS TOJIOBHUX MPOAYKTIB
MIKpPOOHOTO TTOXO/DKCHHS: MIKpOOHOT 6ioMacH 1 mpemnaparTiB, BUTOTOBJICHUX Ha ii OCHOBI, a TaKOX
(dbepMeHTIB, aMiHOKHUCIIOT; - OTPUMaHHA AHTHUOIOTHKIB, BiTaMiHIB; - TMPOMHCIIOBE OJCpKAHHS
(dhepMeHTIB; - BUKOPUCTaHHS ()EPMEHTIB, BITaMiHIB 1 aHTUOIOTHKIB y Xap4doBii MPOMHCIIOBOCTI; -
OCHOBH ITPOMHUCIIOBOTO CHHTE3Y OLJIKIB.

Tema JekuiiiHoro 3aHsaTTss 7. BueHns mnpo indekuiro Ta imyniter. Ilatorenni
MIKpPOOpraHi3MH.

3micT: Bu3HAueHHS MOHATH "iHdekmisn", "iHbekmiitHui nponec”, iHdeKmiiHa XBOopoba'.
[TaToreHHicTh Ta BipYJEHTHICTh. (PAKTOPM MATOTEHHOCTi, POJIb MATOT€HHUX MIKPOOPTaHi3MiB y
dbopmyBanHi iHbekil; Buau imyHitety. Buau indekuii, crazii iHpeKiiHoro npoiecy.

Tema nexkuifinoro 3anarrss 8. OcHOBM Mikp00ioJIOriYHOIO KOHTPOJII0 BHPOOHUITBA
Xap4YoOBHUX MNPOAYKTIB Ta CaHITAPHO — TirieHiYHI 3aX0AM Ha NIANPHEMCTBAX Xap4Y0BOi
npomucioBocTti. [IpodinakTuka xapuoBux 3aXBOPIOBaHb

3MicT: -IPUHIUIN periaMeHTYBaHHs i KOHTPOJIIIO Xap4yoBOi MPOIYKIIi 32 MIKPOO10IOTTYHUMHU
IMOKa3HUKAMH SIKOCTI i1 O€3IeKH;

- CaHITapHO — TiTiE€HIYHI 3aX0/IM Ha MIAIMPUEMCTBAX XapUYOBOi IPOMHCIIOBOCTI;

- JDKepesia CTOPOHHBOT MIKpO(IOpH Ha XapUOBHX ITiITPUEMCTBAX.

- CaHITapHO-TI0OKa30B1 MIKPOOPTaHi3MH;

- CaHITapHI BUMOTH JI0 BOJH, ITOBITPS 1 00JIaTHAHHS,

- TIri€HIYH1 BUMOTH J0 0OCIyrOBYIOYOTO IEPCOHATY;

- ne3iH(EeKIis B Xap40oBili IPOMHCIOBOCTI;

- KOHTPOJIb CaHITAPHO — TT1€HIYHOTO CTaHy BUPOOHUIITBA

CTPYKTYPA HABYAJBHOI JUCIUILIIHUA

KinekicTs rognn

Ha3Bu 3micToBHX Jenna ¢popma 3aouna ¢popma
MOJYJIiB i TeM ycbo | Y Tomy umcai | ycbo | Y ToMmy umeni
ro ro
n | mab | c.p n | mab | cp
1 2 3 4 5 6 7 8 |9
Imicmosui MOJIYJIb 1. KIIACH®IKAIIIA TA HOMEHKIIATYPA MIKPOOPI'AHI3MIB
Tema 1. Bceryn. BusHaueHHs — Hayku 19,5 0,5 19

«Mikpobiosorisiy, MeTa 1 3aBJaHHS BHUBYCHHS
Kypey «TexHiuHa MikpoOioJoris

Tema 2. Mopdomoris, kmacudikaris i 3araipHa 19,5 0,5 19
XapakTepucTuka  OakTepili, = aKTHHOMILETIB,
rpubiB 1 APIKIKIB.

Mopayas 1

Pa3om 3a 3micToBUM Moayiem 1. 39 1 38

3MICTOBHH MOJYJIb 2. OCHOBM ®I1310JIOI'TI, TEHETUKHW I CEJEKIII TA EKOJOTT

MIKPOOPI'AHI3MIB
Tewma 3. Di310J10Ti1s 1 TEHETHKA MIKPOOPTaHI3MiB 12,05 0,5 12
Tema 4. BrmmB QakTopiB  30BHIIIHBOTO 12,05 0,5 12

cepenoBuiia Ha MikpoopraHizmMu.  OCHOBH
KOHCEPBYBAHHS XapuOBHX MPOIYKTIB.




Tema 5. OcHOBH eK0JI0Tii MIKpOOpraHi3MiB 14,05 | 0,5

14

Moayab 2

Pa3om 3a 3MicTOBUM Mojyj1eM 2. 39,5 1,5

38

MOAYJIb 3. POJIb MIKPOOPI'AHI3MIB Y KPYI'OOBIT'Y PEHOBHH Y IPUPOJI

Tema 6. HaiiBaxknuBinn 0i0XiMidHi TIpoliecH, sKi 14,5 0,5
BUKITUKAIOTHCSI MIKpOOpraHi3MaMH, iX posib y
MIKpOOHOMY TICYBaHHI Xap4OBHX MPOIYKTIB.
Bukopucransas y 610T€XHOJIOTTYHUX
BUpoOHUIITBAX. [I[poMucoBi mramu
MIKpPOOPIaHi3MiB i METOJH iX BIIOCKOHAJICHHS. .

14

Tema 7. BuenHs npo indekuilo Ta imyHirer. 12,5 0,5
IlaTorenHni Mikpoopramizmm.

12

Tema 8. OcHOBH MiKpOOIOJIOTIYHOTO KOHTPOIIO 145 0,5
BUPOOHUIITBA XapUOBUX MPOAYKTIB Ta CAaHITAPHO
— TITi€HIYHI 3aX0/I1 Ha IMiJIPHEMCTBAX Xap4OBOT
npomucioBocti.  [IpodinakTuka  XapyoBUX
3aXBOPIOBaHb

14

MonyJub 3

Pa3om 3a 3micToBUM MoayJiem 3. 415 15

40

BCbOI'O I'O/IMH 120 4

116

4. TeMu ceMiHAPCHLKHUX 3AHATL — HE 3aILJIAHOBAaHI

5. TeMH NpaKTHYHHX 3aHATH — HE 3aIIaHOBaHI

6. Temu J1a00pPATOPHUX 3aHATH — HE 3AMJIAHOBAHI

7. TEMATHKA CAMOCTIHHOI POEOTH

Ne i/t Hazea memu K-c1p
TOIUH

3MICTOBHUM MOJYJIb 1. OCHOBA CUCTEMATHKHW,
MOP®OJIOI'TA, MIKPOOPI'AHI3MIB

1 Bxutag yKpaiHChKHMX BUSHHX Y PO3BUTOK BITYM3HIHOI Ta CBITOBOT Mikpobiosorii | 6

2 IIpaBuna i TexHika Oe3meku IMpu poOOTI B MikpoOiosioriyHii nabopartopii. | 6
O3naitomsieHHsT 3 MOP(OJOTIYHUMH OCOOJIUBOCTAMH OaKTepi Ta MUIIXaMH X
BHUBYCHHS.

3 Burorosnennst mpemapariB (maskiB). Ilpocti i ckmamHi meromau dapOyBanHs | 6
(bikcoBaHMX Mpenaparis.

4 Mopdornoris miuiceHeBUX rpubiB Ta METOAM iX HOCHIHKEHHS 6

5 JlocaigkenHs: 6akTepid y )KUBOMY CTaHi. 6

6 Inentudikaririsi MiIKpOCKOMIIYHUX TPUOIB 1 APIKIKIB 6

3MICTOBHH MOJY/Ib 2. OCHOBHMU ®I310JIOI'Ti, TEHETUKHU 1
CEJEKIII TA EKOJOI'TIi MIKPOOPI'AHI3MIB

7 ’KuBubHI cepeoBUIla ISl KYJIbTUBYBAaHHSI MIKpPOOPraHi3MiB B
8 KynbTypanbHi BIaCTHBOCTI MiKpOOPraHi3MiB B
9 Buninenns Ta igeHTudikaiis 4UCTHX KyJIbTyp OakTepii 3 BHUKOPHUCTaHHSAM | 5

BU3HAYHHUKIB.

10 |Tl'enna imxeHepis y MikpoOGionorii OcoOJMBOCTI TEHETUYHOI oOpraHizamii | 5
MIPOKApIOT 1 €yKapioT

11 ‘BI/IKOpI/ICTaHHﬂ JIOCSITHEHb TEHHOI 1HXeHepil Juis oJepKaHHs TNPOMHUCIOBHX | 5




HITaMiB MIKPOOPTaHi3MiB

12 | B3aeMOBiTHOCMHU MIKpOOpraHi3aMiB 3 pociauHamu. Mikpodiopa KopmiB | 5
Mikpo0ioJoriune T0CiKEHHs] POCTMHHUX MPOAYKTIB

13 | Meroau crepumizaiii B MikpoOiosorii. Jle3indekiiis B XxapuoBiidi IPOMHUCIIOBOCTI. | 5
MeTo11, YMOBU IPOBEICHHS

14 | CaniTapHO-MIKpPOOIOJIOTIYHHI KOHTPOJIb 00’ €KTIB 30BHIIIHHOTO CEpEOBHUINA HA | 5

HiANPHEMCTBAX XapuOBOi IPOMHCIOBOCTI

MOAYJb 3. POJIb MIKPOOPI'AHI3MIB ¥ KPYT'OOBIT'Y PEYHOBHUH Y ITPUPOAL.
ITATOI'EHHI MIKPOOPI'AHI3MH

15 | Poaw mMikpoopraHi3miB y MiKpoOOHOMY TICYBaHHI1 Xap4OBHUX MPOJYKTIB 5

16 | BupoOuuurBo omery. BukopuctaHHs 4YHMCTHUX KyJIBTYp MIKpPOOpraHi3MiB y | 5
BUPOOHMIITBI OIIETY

17 | XapaktepucTuka HaMBaXIMBIIIMX I TMPOMHCIOBOCTI POMIB JAPLKIKIB Ta iX | 5
BUKOpUCTaHHA. OCHOBHI  raiy3i BUpPOOHMIITBa, sKI  0a3yloThCS  Ha
KUTTESITBHOCTI APIXKKIB. BUPOOHUIITBO MEKapChKUX APIKIKIB

18 | MonoyHokuce OpOJIiHHSA y Xap4OBHX Ta KOPMOBUX MpOAyKTax. BupoOHumrso | 5
MOJIOYHOI KHUCJIOTU

19 | MikpoOiosIOoTiYHII CHHTE3 aMiHOKHUCIIOT, ()ePMEHTIB, aHTHOIOTHUKIB 1 BiTaMiHIB. | 5
MikpoOHi pepMeHTH, SKi MAIOTh IIPOMHUCIIOBE 3HAUYCHHS.

20 | Mikpo0ioyIoriuHu#i KOHTPOJIb BUPOOHUIITBA XapuOBUX MPOAYKTiB. [IpodinakTuka | 5
XapUYOBUX 3aXBOPIOBAHb.

21 | CaniTapHO-0aKTEepPIONOTIYHUN KOHTPOJb 0COOMCTOT TIri€HW TMpaIiBHHKIB, | 5
MaKyBaJIbHOT'O MaTepiajy 1 Tapu:

22 | CaniTapHO-MiKpOOiOJIOTIYHI METO/X OIliHKAa CHPOBUHHU, 5SIKa BUKOPUCTOBYETHCS B | 5
XJ110OMEeKapChbKOMY BUPOOHHUIITBI 1 pOCIMHHOT CHPOBUHHU
BChOI'O 116




8. KOHTpPO/IbHI NMTaHHSA, KOMILIEKTH TeCTiB [Jisi BU3HAYEHHS PiBHA 3aCBOECHHH 3HAHb

CTYAEHTaAaMHU

o1

©ooNo

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

KOHTPOJIbHI ITUTAHHA
3 oucyuniinu ,, Texniuna mikpooionozia”

Busnadyenns Mikpo0ioJ0rii Ik HayKH MeTa 1 3aBJaHHs BUBUEHHS Kypcy « TexHiuna
Xap40BOi IPOMUCIIOBOCTI.

MineniansHi rpuOH 1 IPLKIKI, 0COOTMBOCTI OYI0BH, CHCTEMAaTHYHE ITOJI0KCHHSI,
PO3MHOXKEHHS, PO3IIOBCIO/KEHHS, 3HAaU€HHS Y TIPUPO/Ii 1 HAPOTHOMY T'OCIIOIaPCTBI
OxapakTepu3yBaTH HNIISIXH BUBYEHHS MOP(OJIOTTYHUX BIaCTHBOCTEH
OakTepiii:0aKTepiOCKOIis, YAIIKOBUNH METOI.

Mopdoutorist rpubiB (poay Mucor, Penicillium, Aspergillius) Ta akTuHoMiIeTiB.
Mopdororiss ApiKIKOBUX TpuOIB, MPUTOTYBAHHS IMpeNapariB Ta METOOU iX
JIOCJIIKEHHS.

XiMIYHUH CKIJIaJ] MiKpOOPTaHi3MiB.

MexaHi3M KMBJICHHS MiKpOOpTaHi3MiB.

MexaHi3M pocTy Ta pO3MHOXKEHHS MiKpPOOPTaHi3MiB.

MikpoOGHi hepMeHTH.

. I'eneTnka MiKpoOpraHi3miB, cenekiis KopucHuX ¢(opMm MikpoopraHismiB. ['eHHa

1HXKeHepis, 11 poJIb B OTPUMaHHI HOBUX PEYOBHH, OlompenapariB MiKpoOpraHi3MiB.
OcHoBHi Gopmu GakTepiii.
HocaimkenHss 6aktepiil y )KMBOMY CTaHi, METOJMKAa BUTOTOBJIEHHS MpemapariB ,
po31aBieHa Ta BUCSAYA Kparuti”.
O6nanHaHHs MikpoOiooriyHoi JadopaTopii. OCHOBHI METOAM CTepHITi3aLii
[Topsimox mpuroTyBaHHs Ma3KiB 13 pI3HMX MarepiaiiB, iX ¢apOyBaHHS MPOCTUM
METO/IOM.
Metoau ¢papOyBaHHS criop 1 Karcyn y Oakrepiit

Meronuka ¢apOyBaHHs npenapartis 3a MeTooM I 'pama.
Metoau ineHTudikarii MiKpoopraHi3MiB

Mixkpoaopa noBitps, 6ioJoriyHa KOHTaMiHallis HOBITPS;

Mikpodiopa Boau, MiKpoO10JI0Ti4HA OIIHKA SIKOCTI
Mixkpodiaopa rpyHTy

CaHiTapHO-MIKpOOI10JIOTIUHE JOCHIKEHHS MIKpO(JIOpH Tapu Ta MaKyBaJlbHHUX
Mmarepiais;

KuBunpHi cepenoBulla Uis KyJbTUBYBAaHHS MIKPOOpPraHi3MiB: X NpU3HAYEHHS,
knacudikamis. Crepumizaris

YMOBU BUPOIILYBaHHS MIKPOOPIaHi3MiB
Metoau BUUIEHHS Ta 11eHTH(IKALS YUCTUX KYJIbTYp OaKTepiit
OcCHOBM KOHCEpBYBaHHSl XapyOBHX MPOAYKTIB (BIUIMB (i3M4HUX (HaKTOpiB Ha
MIKpOOpraHi3mMu (Temreparypa, Boyiora, cBirio, Y ®Il, tuck),
His xiMIYHUX (QaKTOpiB Ha MIKpOOPTaHi3MH (BIUIMB JIYTiB, COJIEH BaKKUX METAJIB,
rinepToHIYHUX po34nHiB). [ToHATTS mpo ne3indexito;
BnnuB Oionoriunux (akTopiB Ha MiKpoopraHizMuis Oiosoriunux ¢akropis. Tumm
B3a€MO3B’SI3Ky MIXK MikpoOamu,
AHTaroHiaM MikpoOiB: BIUIMB aHTUOIOTHKIB, (iToHIMAIB 1 OakrepiodariB Ha
MiKpoopraHizMu. Metoau BU3HaueHHS X Jii.
[nsxu peryaroBaHHS KUTTEAISUIBHOCTI MIKpPOOPTaHi3MiB MpHU 30epiraHHi XapuoBUX
MPOAYKTIB.
Oco06mMBOCTI KYJIbTUBYBAaHHS a€pOOHUX Ta aHAEPOOHUX MIKPOOPTaHi3MiB
Metoau BHIUIEHHS YUCTHX KyJbTYpP MIKpPOOPraHi3MiB (METOX MOCIiTOBHUX
pPO3BElIeHb, METOJ] pO3CiBaHHs B yamikax [lerpi);



32.
33.
34.
35.

36.
37.

38.

39.

40.
41.

42,
43.
44.
45,

46.

41.

48.
49.
50.
Sl
52.
53.
54.

55.
56.
S7.

Metoau BUBYEHHS IYKPOJITUUHUX BIACTUBOCTEH OaKTepiit
Metoau BU3HAUYEHHS TEMOJITHYHUX BIIACTUBOCTEH OaKTepiid
Metoau BU3HAUYEHHS PEeAyKYIOUHUX BIAaCTUBOCTEN OakTepii
[leperBopeHHst 3’€JHaHb BYIJICLIO: GHAEPOOHI Npoyecu NepemeopeHHs BY2le800i8
(6poOinHs). CIUPTOBE OPOATHHS
[epeTBOpeHHs 3’€THAHP BYTJICIIO: MOJIOUYHOKHCIIE OPOTIHHSI
IleperBopeHHst 3’€AHAaHb  BYIVIELFO:  IPOIIOHOBOKUCIE, MACISTHOKUCIE, —AalETOHO-
OyTHIIOBE.OpPOIIHHS
OKuCTIOBaIBHI TIPOIECH, IO 3AIMCHIOIOTHCS AaBTOTPO(PHUMH OaKTEpisIMU: CIpKOOaKTepii,
3aiti300aKTepii, mporec HiITpuQikarii;
OKUCHIOBAITBHI TIPOIIECH, SIKI 3AIHCHIOIOTHCS TeTepOTPOGHUMU OAKTEPISIMU: OITOBOKHCTIC
Ta IMMOHHOKHCIIE OpOIIHHS,
BpominHs KITITKOBUHH, TIPOIIEC ISHITPU(IKAITii.
[leperBopeHHsT a30THCTUX PEYOBHH: JDKEpeNia a30THCTOrO JKUBJICHHS [UIs OakTepii;
BUKOPUCTaHHS OUIKOBUX TUI, SIK 3’€[HAHb UIS BYIVIELIO (IIPOLIEC THUTTS); PO3KIIAIAHHS
(amoHi(iKarist ) CEHOBUHH.
@DaKkTOopU NAaTOT€HHOCT] Y MIKpOOPraHi3MiB.
[onsarTs mpo iHdekuito, iHeKiifHni npouec, iHeKiiHy XBOpoOy.
MeToau BUBYCHHS aHTArOHI3MY y MIiKpOOiB (BU3HAYEHHS aKTUBHOCTI aHTHO10THKIB);
o Take anTHOiOTMKKM Ta OakrTepiodaru, iX BIACTUBOCTI Ta BIUIMB Ha
MIKpPOOpPraHi3MHu.

Mikpo06ioa0TiuHII KOHTPOJIb JONOMDKHHX MaTepialliB KOHCEPBHOTO BUPOOHMIITBA!
IyKPY, COJIi. CIIelil. MPSHOIIIB
CaniTapHO0-0aKTEpiOJIOTIYHII KOHTPOJIb amaparypu i OOJiagHaHHS BHPOOHUYOTO
exy.
CaniTapHO-0aKTepi10JIOTTYHUI 0COOUCTOI TIT1EHH MPalliBHUKIB
XapakTepucTuka 30yAHHUKIB Ta MPOLECYy MOJIOYHOKHUCIIOTO OPOIiHHS, CYTh MPOLECY
XapakTeprucTuka 30y/THUKIB CIIMPTOBOTO OpOAIHHS, 3HAUEHHS IPOIIECY
XapakTepucTuka 30y JHUKIB MAaCITHOKUCIIOTO OpO/IiHHS, 3HAUEHHSI Ta CYTh IIPOLIECY
XapakTepucTrka 30y/THUKIB 1 IIPOIIECY TOITOBOKHUCIOTO OPOIIHHS
XapakTepucTuka 30y JHUKIB THUJIBHOTO PO3Maay OLIKOBUX pEYOBUH
CaHiTapHO-MIKpOO10JIOTIYHUNA KOHTPOJIb OO’€KTIB  30BHIIIHHOIO CEPENOBUINA Ha
HiANPUEMCTBAX XapuoOBOi MPOMHCIOBOCTI

Mikpo0610710TTYHUNA KOHTPOJIb BUPOOHUIITBA XapUOBUX MPOTYKTIB.
[TpodinakTka XapuoBUX 3aXBOPIOBaHb.

HopmatuBn ~ Oe3meku  XapyoBUX  HPOAYKTIB 32  MIKpPOOIOJOTIYHUMHU
MOKa3HUKaMM:CaHITapHO-TIOKA30BI, MOTEHIIHO-TTaTOTeHHI i NaTOTreHH1
MIKpOOPIaHi3MH, MIKPOOPIaHi3MH IICYBaHHS

TECTU
Huranus 1. o xapakTepHo 1jis IMutanus 6. Lo xapakTepHO JIsl THIIOBOTO

oakrepiodaris? roMo¢)epMEHTATHBHOT0 MOJIOYHOKHCJIOTO OpofiHHs?

1| bakrepiodaru BucokocnenndiuHi, BUKINKAIOTh 1 B nporieci MOIOYHOKHMCIIOTO OPOIIHHSA 13 KpY
JI3KC TUTBKHM EBHUX BUJIIB MIKPOOPIaHi3MiB YTBOPIOETHCSI TUIBKM MOJIOYHA KHCIIOTA

2 | OnuH dar Moxe JIi3yBaTH JeKiIbKa BUAIB OakTepiit 2 [Tpn MonoyHOKMCIOMY OPOJIIHHI KPIM MOJIOYHOT

KHCJIOTH YTBOPIOIOTHCS 1HIII MPOJIYKTH

3 | bakrepioaru cpustoTh PO3MHOKEHHIO 3 Le mpouec poskiany mykpy Ha MacisiHy kuciory, CO»
0aKTepiaibHOI KIIITHHI Ta BOJICHb

4 | bakrepiodaru i GakrepianbHi KIITHHH KHUBYTh Y 4 IIpouec po3knaay nykpy Ha cnupt Ta CO»
cuM0i03i

Hnranns 2. SIki MikpoOHi Ky abTypH Halikpalni JJIst 10CJHIKeHHA Inranns 7. SIkuii npouec O6poAiHHA NIPOXOIUTH B

OakTepili Ha pyXJuBicTb ?

pe3yJbTaTi JKUTTERISVILHOCTI IBieBUX rpudiB?




Moutozi 6ynbitonHi KynbTypu Bikom 18-20 rox

MacnsiHoKHCIe OpOIiHHSI

MikpoO6Hi KyJIbTypH BikoM 72 TOI

BponinHs KIiTKOBUHI

MikpoO6Hi KynpTypH BupoeHi Ha MITA

JlumonHOKMCIIEe OPOAIHHS

B W N -

MikpoOHi KyJIbTYpH BUPOIIIEH] Ha CIIeiaIbHAX CepeIOBHIIaxX

Al W N

ArneroHOOyTHIIOBE OpOMIHHS

uranus 3. SIk Ha3uBaIOTHCA 6aKTepil, y AKUX MYYOK
JUKTYTHKIB PO3MILlYETHCSI HA OJIHOMY i3 M0JIIOCIiB Tij1a fakTepii?

Iuranus 8. Po3cTaBUTH :KMBHIBLHI cepeoOBUINA BiiNMOBiTHO
3a IX KOHCHCTEHIIi€0

1 MoHoTpuxu A. Pioxi 1. MITA, MIIITA

2 [eputpuxu B. lUlinvni (meepoi) 2. MIIb, MIIIIb

3 JlodoTpuxu C. Hanispioki 3. MIIX ( 10-15% >xenatuny)
4 Amditpuxu 4. KpoB’siHuii arap

Murauns 4. J{pixkmki HaliyacTilie po3MHOKYIOTbCS

HuTanna 9. Axi i3 HazBanux 0akTepil BiTHOCATH
0 THWJIBHUX

(v Onamxy eionogioeti enuulime 6ipHy 6i0nogios | 1 IlceBnomonanu i nporeii
OOHUM CTLOBOM)
2 Kapromnsana, cinHa manudka i
rpruboIoIi0Ha MATUYKH
3 Bonrapcpka i auunoginbpHa maanaku
4 Crpento -i cTadinokoku

IIuranus 5.5Ik Ha3UBa€TbCA SIBUILE, KOJIU
NMPOAYKTH KUTTEAISINIBHOCTI OHi€l rpynu
MiKpO0O0iB MOKYTh PUTHIYYBATH PO3BUTOK
Mikpo0iB iHmoi rpynu?

IIutannsa 10. Po3cTaBuTH HaBeJeHi MOSICHEHHS
BiIMOBIIHO 10 BKa3aHUX BUAIB OakTepiii

1 Cuneprizm A. Bibpionu 1. bakrepii, ki MarOTh JeKinbka (2 —
3) BEJIMKUX 3aBUTKIB
2 AHTaroHism B. Cnipunu 2. bakrepii 3 OHUM HENOBHUM
3aBUTKOM CHipaji y BUTISAL KOMU
3 Cumbio3 C. 3. CripanbHa popma OakTepiii, sika
Cnipoxemu Ma€ [EHTPAIbHY OChOBY HUTKY
4 Mertabio3 . 4. bakTepii, siKi MarOTh O6arato
Jlenmocnipu | npiOHHMX 3aBUTKIB

9. MeToau HABYAHHSA

- CJIOBECHI (JIEKIIisl, MOSICHEHHS, TUCKYCisl, IHCTPYKTaX, Oecina);

- HAOYHI (JeMOHCTpallis, UTFOCTPYBaHH:, CAMOCTIIIHE CLIOCTEpEKEHHS);

- IpakTU4Hi (J1aboparopHa poboTa, MpakTUYHA

- UTFOCTPATUBHI, TOCITIAHHUIIBKI.

10. ®opMH KOHTPOJTIO
- MIOTOYHUH (OMUTYBaHHS, TECTYBaHH);
- pyODKHMI (MOTYT);

- MiJICYMKOBHH (3aJTiK).

pobora).




11. Po3noais 6asiB, siki OTPUMYIOTH 3100yBadi BUIOT OCBIiTH

OuinroBanHA 3100yBaya BUIIOi OCBITH BiZIOyBa€ThCS 3TiHO 3 oJoxkeHHIM «IIpo ex3ameHu ta

3aniku y HYBill Ykpaian» Bix 27.12.2019 p. nporokon Ne5 3 ta6m.1. Tabmums 1.

CriBBiTHOIIEHHS MK PEUTHHIOM 3/100yBayda BHIIIO1 OCBITH 1 HAIlIOHATBHUMU OI[IHKAMH

PeiiTuHr cTyaeHTA, Ouinka HamioHaJIbHA 32 pPe3yJabTAaTH CKJIAAHHA
0am eK3aMeHiB 3aJliKiB
90-100 Bigminno
74-89 Ho6pe 3apaxoBaHo
60-73 3am0BiJILHO
0-59 He3agoBiinbHO He 3apaxoBaHno

JlJis BU3HAYEHHS PEUTHHTY CTyJeHTa (Ciryxada) i3 3acBoeHHs muctumuiind Ramc (mo 100 GaumiB)
olepkaHuil pedTHHr 3 artectamii (o 30 GaiB) HOAA€THCA 10 PEUTHUHTY CTyAeHTa (ciayxada) 3

HaByalbHO1 po6oTu Rup (10 70 6aniB): R quc = Rup + R ar.

12. METOJAMYHE 3ABE3IEYEHHA

1. OcHOBHI Tpynu MIKpOOpraHi3MiB, SKi BIUIMBAIOTh Ha SKICTh M’sica Ta M SICHUX IPOJYKTIB /
Menbuuk M.B./ - Tekct nekuii, Kuis, 2006

2. CaHiTapHO-MIKpOOIOJIOTIYHUHM KOHTPOJIb HA XapyoBUX HiAnpueMmctBax / MenabHuk M.B.,/—
METOJIMYH1 BKa31BKHU J0 J1abopaTopHUX 3aHsTh, Kuis, 2009

3. «OnopHMi KOHCTIEKT JIeKLiN 3 AucuuIuling « TexHiuna mikpobionoris». K.: 2012. 230 c.

4. «Mopdosorist MiKpoOpraHi3MmiBy» /Mensuuk M.B., MeTOqUYHI BKa3iBKK 10 jab. 3aHATH 3
mucturiiag «Mikpo6iosoris» K. Bugasaunrso TOB «Arpap Meaia I'pym». 2013.74 c.

5. Meronuyni pekoMeHAalii 0 MPOBEACHHS TaOOPaTOPHHUX 3aHATh 3 AUCHUIUIIHH «TexHiuHa
MikpoOiozoris» 3a po3auiom «KynbTuByBaHHS MikpoopraHizMmiB» /Menbauk M.B. Bua-so TOB
«Arpap Menia I'pyn». K.: 2015. - 75 c.

6. Ckubinpkuii B.I'., Ko3nosebka ['.B. IHdekris Ta imynitet. MB mist crynentis OP «bakamaBp» 3a
HanpsMoM miarotoBku 6.051701 «Xapuoi Texnomorii Ta imxenepis» /K.: 3AT “Hiunasa”, 2015. —
62 c.

7. MeTtoauuHi BKa3iBKM 10 J1a0OpaTOPHUX 3aHATH 3 TUCHUILIIHM « TexHiuHa mikpoobionoris» Per.-
Buj. Biaain HYBIll Vkpainu. K.:-2017. 136 ctp.

13. PEKOMEHJIOBAHA JIITEPATYPA

Ba3oBa:

1. Kanpenpsnn, JI. B.Texniuna mikpoo6ionoris : Iligpyunuk ans crynentisB BH3 3a mpod.
HarpsiMoM 6.0917 "XapuoBa TexHosoris Ta imxeHepis" Bcix crer. / JI. B. Kanpenbsnir, JI.
M. TMununenko, A. B. €roposa, O. M. Kananuxina, C. M. KoGenesa; ITig pen. JI. B.
Kanpenssni.— Oneca : pyk, 2006.— 308 c.
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M.I. Imoxa, O.B.AnekcangpoB. Ilimpy4Huk [uis CTy[d. BHIOMX HaB4Y. 3aKJIAdiB
Xapkis,:2013
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