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1. OMMC HABYAJILHOI IUCHUILITHA

«TEXHI9HA MIKPOBIOJIOI'IA)

I'any3b 3HaHb, HAIPSAM MIITOTOBKH, CIieHiaJbHICTh, OCBITHHO-KBaJi(}ikaliliHuii piBeHb

l"any3p 3HaHB 0517 «XapyoBa NPOMMCJIOBICTL Ta Iepepodka
CiIBCHKOI0CNOIAPCHKOI  MPOAY KD

OcBiTHBO-KBaJTI(IKAL ITHUN pPIBEHB OC «bakanasp

Hanpsm miarotoBku

CrneniaJbHICTh 181«XapuoBi TexHoJI0TII »

Cremianiaiis

XapakTepucTHKA HABYAJIbHOI JMCUMILTIHA

Bun HopmarnBHa
3arajgbHa KUIBKICTE TOIMH 90

Kimekicte kpemutie ECTS 3

KiTbKIiCTh 3MICTOBUX MO/TYITIB 3

dopma KOHTPOJIIO Ex3amen

IToxa3HMKH HABYAJBLHOI JMCUHUILIIHA U5 ICHHOI TA 32049HOI (popM HABYAHHSA

[enna popma 3aouna gpopma
HABUAHHA HABUAHHA

Pik miAroToBKH 2 2
Cemectp 4 3-4
JlexuifiHi 3aHATTS 15 6
JlaGopaTopHi 3aHATTS 30 8
CamocriiiHa poboTa 60 78
[HauBinyaneHI 3aBIaHHS
KUTbKiCTh THIKHEBHUX TOJIUH Ui JCHHOI GopMu
HaBYaHHS:
N 11Z 01 0)0) 070 QU 3 ron
CaMOCTITHOT POOOTH CTYNEHTA...........euuen.... 3rog




1. DESCRIPTION academic disciplines
""Technical microbiology"*

Area of expertise, direction of training, specialty, educational qualification

Field of knowledge

0517 "The food industry and processing of

agricultural products"

Training direction

6.051701 ""Food
Engineering»

Technology and

Educational qualification

OCD "Bachelor»

Characteristics of the discipline

View Regulatory
Total hours 144
Number of ECTS credits 4

Number of semantic modules 4

Form of control Examination

Indicators of discipline for full-time and distance learning

Full-time study Extra-mural studies
Year of training 2 2
Semester 4 3-4
Lectures 15 6
Laboratory studies 30 8
Independent work 45 78
Individual tasks
The number of weekly hours for full-time study: 3ron
Classroom ..o
Independent work of students ..................... 3rox




2. META 1 3ABJAHHS HABYAJIbHOI JUCLIUILITHA

2.1. MeTa HaBYAJBLHOI AMCHMILIIHH. MeTO0 BHUKIAAAHHA JUCLAILIIHU
«TexniuHa MIKp0O10JIOTISH» € BUBYEHHS OCHOB MIKpOOIOJIOTI, IO JIeKaTh B OCHOBI
TEXHOJIOT1 0araTboX XapuoBUX BUpOOHULTB. BoHU € (hyHaMEHTOM CydacHUX 3HaHb
y LMX Tady3sX, OCKUIbKM TICHO TOB'SI3aHl 3 YKUTTEILUIBHICTIO MIKPOOPTaHBBMIB 1
HEMHUCIIMMI 0€3 MIKpOOIOJIOTTYHOTO KOHTPOJII0 CUPOBHUHH, HAIMB()aOpUKATIB 1 TOTOBOT
npoaykiti. Jys mpaBUIBLHOTO BEACHHS MIKPOOIOJOTTIHOTO KOHTPOJIIO HEOOXITHO
OCBOITH CBO€PIIHY METOAMKY JOCHiKeHb. Lle nmocsraerbcs moeaHaHHAM
TEOPETUYHOTO Kypcy Ta J1a0OpaTOpHOTO MPaKTUKyMy 1 JO3BOJUTH Kpaile HOTo
3aCBOITH Ta O3HAUOMHUTHUCA 3 (PAKTUUHUM MATEPIAIOM Ha MPAKTHULIL

2.2. 3aBaaHHS BUBYEHHS IMCIUIIIHA.

OcHosHUMU 30460AHHAMU 6UGUEHHA OUCUUNJIIHU €: .

- BUBYEHHS MOP(oJIorii, (P1310JI0T1i, TEHETUKHU Ta €KOJIOT1l MIKPOOPTaHI3MIB;

- BUBYCHHSI B3aEMOBITHOCHUH MIKpOOPTAHI3MIB MDK COOOI0 Ta HIIMMHU OpraHi3sMamu;
- BUBYCHHS HAWBKIMBIMMX OIOXIMIYHHUX MPOIECIB, SKI MPOXOASATHh 3a YYacTIO
MIKPOOPTaHI3MIB;

- BHUBYCHHS MIKpOOIOJOTIMHUX MPOIECiB, SAKI MarOTh MicIle Tpu 30epiraHHi Ta
nepepoO1li XapuoBOi CUPOBUHH;

- BUBYEHHA (PakTOpiB MATOTEHHOCTI Yy MIKPOOPTaHI3MIB Ta MEXaHI3MIB
MPOTUIHPEKIITHOTO 3aXUCTY;

- OCBO€HHSI OCHOBHUX METOJIIB KOHTPOJIO MIKPOOIOJOTTMHOTO Ta CaHITapHO-

rri€EHIYHOTO CTaHy BUPOOHUIITBA.

VY pe3ynbTaTi BUBUCHHS JUCHMIUTIHA chiydenm nosunen SHATH:

- ICTOPII0 PO3BUTKY MIKPOOIOJIOTIi; CydacHUH pIBEHb, MEPCIEKTUBH PO3BUTKY B
VYxpaini Ta 3a 1i Mexxamu;
- TEOPETHYHI OCHOBH MIKp0OioioTii — OCHOBM MOPQOJOTii, CHCTEMAaTHKH,

(b1310JI0T1i, TEHETUKH I CeNEeKIIl, EKOJIOTI MIKPOOPTAHI3MIB;



- 0c00JMBOCTI MeTabOJIBMY y PIBHUX TPYI MIKpOOPTaHBMIB Ta NUBIXA HOTO
LUIECTIPSIMOBAHOT'O PETYJIIOBAHHA 3 METOIO OJEP>KAHHS BUCOKOSKICHUX MPOJIYKTIB;
- KPYTOBOPOT PEYOBHH 1 pO3MOBCIOKEHHSI MIKPOOPTaHI3MIB y IPUPOL;
- BIUTMB (PAKTOPIB 30BHIIIHBOTO CEPENOBUINA Ha MIKPOOHI KIITUHU Ta IUBIXH 1X
HaMpaBJICHOTO PETYyJIIOBaHHS;
- BUKOPHUCTaHHs MIKPOOPTaHI3MIB y IPOMHUCIIOBOCTI,
- OCHOBH CaHiTapii, riri€Hu, Cy4acHI METOJIH MIKPOOIOJOTIYHOTO KOHTPOJIIO

CaHITApHO-TIFEHIYHOTO CTaHy BUPOOHUIITB;

Cmyoenm nosurnen BMITH: BOJIOITH TEXHIKOO MIKpOOIOIOTTIHUX

JOOCJTIIKEHb:

- TOTyBaTd THUMYAacOBl Ta TMOCTIMHI TMpenapard [JJs MIKPOCKOMIi Ta
MIKPOCKOIIIFOBATH 1X MPU PI3HOMY 30UTbIICHHI,

- BUUIATH YUCTY KYJIbTYPY MIKPOOPTaHI3MIB;

- BinOuparu 3pa3ku BOJU, TPYHTY 1 OBITPsI Ta 3IMCHIOBATH 1X OAKTEPIOJIOTTYHE
TOCJIIKEHHS

- BUAUTATH 3 IPUPOTHUX CyOCTpaTiB (hi310JIOTTUHI TPYITA MIKPOOPTaHI3MIB;

- BUABJIATH Ta iAeHTH(IKYBaTH 30yJHHUKIB TICYBaHHS Xap4OBHX IPOJYKTIB Ta
PBBHUX BUIIB OPO/IIHb;

- 3[1IICHIOBATH CaHITapHO-MIKPOOIOJOTTYHUI KOHTPOJIb CTaHy BUPOOHHUIITBA;

- CAaMOCTIMHO aHAI3YyBaTH Pe3yJIbTaT OAKTEPIOJOTTIHUX JOCIIIKEHb Ta

NpuAMaTH TEXHIYHI PILICHHS.



3. IPOIT'PAMA TA CTPYKTYPA HABYAJBHOI JUCHUILIIHUA

3MICTOBHH MOJI1YJIb 1. KJIACUHDIKAILIA TA HOMEHK/IATYPA
MIKPOOPI' AHI3MIB

Tema sekuiiiHoro 3aHatTa 1. Bemyn. BusHayeHHsi Haykm «MikpoOioJsiorisy, Mera i
3aB/IaHHA BUBYeHHsA Kypcy «TexHiuna mikpooioJioris».
3micT: MeTa 1 OCHOBHI 3a7adl TEXHYHOI MiKpoOiosorii. IcTOpuyHMII Hapuc CTaHOBJIEHHS
MIKpOOioJIorii, il 3HaUeHHs UIg Xap4yoBoi MPOMHUCIOBOCTL CTPYKTypHO-JOTHI 3B 3k «TexHIYHOT
MiKpOOioJIOTiD 3 HIIMMH HABYAIBHUMHU TUCHUIUTIHAMA. PO3MOBCIOKEHHS 1 pOJIb MIKPOOPTaHBMIB

y npupoji CydacHuil eTan Ta IEPCIEKTUBU PO3BUTKY TEXHIYHOI MIKPOOIOJIOT1i.

Tema Jekuiiinoro 3auaTTa 2. Mopgonozia i cucmemamurka MiKpoopzanizmie.

3micT: baratokiiTiHHI Ta OJHOKIITUHHI opraniBMU. [IpuHIIUTN GI0JIOTTMHOT CHCTEMAaTHKH.

Busnauennss monstta ,Bun’. biHapHa HOMEHKIaTypa. YJIbTPacTypyKTypa OaKTepialibHOI
kiruau. OCHOBHI jopMu OaKTepiid.

Kacudikariisi 1 3araJibHa XapakTepUCTHKA TPHUOIB. JPDKIKIB, akTHHOMIIETB. OcoOIMBOCTI
OyIOBU, CHCTEeMAaTHYHE MOJIOKECHHS, PO3MHOXKEHHS, PO3MOBCIOKEHHS, 3HAUYEHHS Yy TPHUPOAL i
HapOJHOMY T'OCIIOJapCTBI.

3MICTOBHH MOJIYJ]Ib 2. ®1310JIOI'TSA TA TEHETUKHA MIKPOOPIAHI3MIB

Tema nekuniiinoro 3auatra 3. Dizionozia mikpoopzanizmie.

3micT: XIMMHUNW CKIaJ MIKpOOPraHBMIB, MEXaHBM JKUBJIGHHS, JAMXaHHS, PICT 1
PO3MHOXKEHHS, KyJbTUBYBaHHs. MIKpoOHI ¢epMeHTH, iX ponb Yy TposiBaX >KUTTEIBSLIIBLH OCTI
MIKpOOHOT KIITHHHU (CIIOPOYTBOPEHHI, PO3MHOXKEHHI TOIIIO).

Tema nexuiiinoro 3auatra 4. I'enemuxa mikpoopzanizmie.

3micm: MHIUBICTE MIKpOOPraHBMIB, (OPMH MIHIMBOCTL. ['€HOM y MIpoKapioT, eykapioT i
BipycB. Cernekiiisi KopucHuX GopM MIKpoopraHBMiB. ['eHHa THKEHepist, il poiib 1 OTpUMaHHI HOBUX
peuyoBHH, OlonpenapaTiB MIKPOOPTaHBBMIB.

Tema JekuiiHoro 3aHaTTs S. Bnaue gaxmopie 306niuinb020 cepedosuuia Ha
MIKpoopzaunizmu.

3micT: BHMBUYEHHS BIUIMBY Ha MIKpOOpraHBMH (BHYHUX (akTopiB(TemMIepaTypa, BOJIOTa,
cBirno, YOII, Tuck, xiMuHux Ta OiojormHux dakropiB). it xiMiaHHX (pakTopiB (BILIUB IYTIB,
cojlleld B@KKUX METajliB, TepTOHMHUX po3uuHB). IloHsarra mpo aesHdexuro. i GiogoriHUX
¢akropiB. Tunu B3a€MO3B 3Ky MDK MIKpoOamu, il aHTHOIOTUKIB 1 Oakrepiodaris.

3MICTOBHUI MOJY.Ib 3. POJIb MIKPOOPTAHI3MIB Y KPYT'OOBIL'Y
PEYOBHUH Y INIPUPOJI
Tema jekniitHoro 3aHaTTs 6. Exonozia mikpoopzanizmie.
3micT: moumpeHHs MIKpoopraHiBMiB y Oiocepi BOOM, TPYHTY, IOBITps, OioJOTMHA
KOHTaMIHaIlsl ToBIrps.. Mikpoduiopa Ti1a JIOJMHHU, TBAPUHHOTO OPraHi3BMY, THOKO 1 KOpMiB. Poib
MIKPOOPTaHBMIB B OXOPOH1 HABKOJUIIHBOTO CEPEIOBUILA Bil 3a0pyAHEHHSI.

Tema aexuiiiHoro 3ausaTTst /. Poab MikpoopranisamiB y Kpyroo0iry pe4oBHH Yy NpHUpPOdi
Ilepemeopenns cnonyk eyeneuto, Kpy2000iz azomy..

3mict:  1.OxMCIOBAIBHI  TIPOLISCH, IO 3MWCHIOIOTECS — aBTOTPOQHMMHM — OakTepsiMu:  CIPKOOAKTEi,
saBobakrepi, mporec Hmpudkari —aeHmpUdKai. OKUCTIOBAIBHI MPOLECH P  3MMCHIOIOTECS



reTepoTpoHIMI  GaKTEpHIMA:  OITTOBOKUCIIE,  JIMMOHHOKHICIIC

OopomHus. [lepeTBOpeHHST a30THCTHUX

peuoBUH. Kpyeoobiz azomy y npupooi. /Pxepena a3oTUCTOTO SKUBIIGHHS [yl Oakrepii; BUKOPUCTaHHS

OIKOBUX TII, SIK 3’€HAHb Yl BYDICIFO (MIPOIIEC THUTTS), POKIANAHHS (aMOHI(IKAITT ) CCHOBHHU

Tema sekuiitnoro 3ausaTTs 8. Buennst npo ingexuio Ta imyHirer.

3micT BU3HAYCHHS TOHSITH H K",

"Hexniiauni npormec”, HekiiHA XBOpOOA".

[laToreHHicTh Ta BIPYJAEHTHICTh. (JAKTOPH TMATOTECHHOCTI, POJb MATOTEHHUX MIKPOOPTAaHBMIB Y
dopmyBaHHi Hbekuil; BuaAM IMyHITeTy. Bunum iHdekuii, craai Hbeki#iHOro mporecy.

CTPYKTYPA HABYAJIBLHOI JIUCHUILJIIHA

Ha3Bu 3micToBHX

KinbkicTs rogun

Jdenna popma

3aouna ¢popma

MOYJiB i TeM yesor | Y TOMy UMCIi | ycbor VY tomy uncmi
0 0
n| mab | cp n | nab | cp
1 2 3 4 5 6 7 8 |9

Imicmosuit MOJIYJIb 1. KIIACH®IKALIIA TA HOMEHK/IATYPA MIKPOOPI' AHI3MIB
Tema 1. Beryn. Busnauenns  Haykum | 12 2 4 6
«MikpoOioniorisy, MeTa 1 3aBIaHHS BUBYEHHS
Kkypcy «TexHigHa MIKpoOiooris
Tema 2. Mopdosoris 1 cucreMatika OCHOBHHX | 12 2 4 6
IpyN MIKpOOPraHBMIB.
Moayas 1 6 2 4
Pa3om 3a 3microBum moayJiem 1. 30 4 10 16

3MICTOBHHU MOJYJIb 2. OCHOBH ®I3I0JIOI'Ti, TEHETUKH I CEJEKIIUI TA

EKOJIOI'TT MIKPOOPI' AHI3BMIB

Tema 3. ®Biosiorisi MIKpOOPTraHBMIB. 10 2 4 |4
Tema 4. ['eHeTHKa MIKPOOPTaHBMIB. 8 2 2 4
Tema 5. BrimB ¢akropie HaBkogumHboOro | 10 2 4 4
cepeloBUIA Ha  MikpooprauismMu. OcHOBH

KOHCEPBYBAHHS XapuOBUX MPOIYKTIB.

Monayab 2 2 2

Pa3zom 3a 3micToBuM MoayJiem 2. 30 6 12 | 12

MOJAYJIb 3. POJIb MIKPOOPT'AHI3MIB Y KPYI'OOBIT'Y PEHOBHUH Y IIPUPOAI

Tema 6. Exomoriss MiKkpoOopraHiBMiB. 10 2 2 6
Tema 7. Ponp MikpooprauBmiB y kpyroooiry | 10 2 2 6
pedoBuH y mpuponi IleperBopenHs —cromyk

BYIVICITIO, KPYrooOir asory.

Tema 8. BuenHs mnpo iHQekmito Ta imyHirer. | 8 1 2 )
IlaTorenHi MIKpoOpranisMu

Mopnyas 3 2 2
Pa3om 3a 3micToBUM MoayseMm 3. 30 5 8 17
BCbOI'O I'OIUH 90 | 15| 30 | 45

4, TeMu ceMiHAPCHLKHUX 3AHATH — HEe 3aILJIaAHOBAHI

5. TeMu NPAKTHYHHUX 3AHATHL — HE 3aILJIAHOBAHI




6. TEMU JIABOPATOPHUX 3AHATDH

/11

3MICT 3aHATH

K-c1B
TOIUH

MOIAVYJIb 1. KTACUPIKALA, HOMEHKJIATYPA TA ®I310JI0I'TA

MIKPOOPI'AHI3MIB

1). Ilpasuna i mexunika 0e3neku npu pooomi € MIKpoOioI02iunill
naoopamopii  Mikpockon ma 0co6aueocmi KOPpUCHMYBAHHA HUM Y
MIKpoOionozii.

3micT: OynoBa CBITJIOBOro Mikpockomna. IMmepciiiHa cucrema, NMpakTUyHe ii
3acTocyBaHHs. Mikpockomii B TeMHOMYy moiml. —@Pa30BO-KOHTpacTHA
MIKpOCKOITi. MIKPOCKOITSl TOTOBUX IpernapariB, M0 MICTATh €PUTPOIIUTH
MITUII 1| TATMYKOMOIOH] OaKTepil.

Ocnoeni popmu 6axmepii. /locnioxncennn 6axkmepiil y #cueomy cmati.
3micTr: moaut Gakrepid Ha 3 OCHOBHI MOP(OJIOTMMHI TPYMHU, TOCTIKEHHS
TOTOBHUX IPENaparis, IO MIiCTIATh MPEICTaBHUKIB ITUX TPYI.

3MmicT: neMOHCTpaIlisl JKTYTUKIB y OakTepiii, BUTOTOBJICHHS Tpemapari ,,
po3nasieHa Ta BUucsya kpariai’. [lopsiiok MIKpockonii IMX Ipernaparis

Ilpuzomyeannsn, ¢hikcayin ma papoysanns maskie. Ilpocmuit ma
cneyianvHi memoou ghapoyeanns.

3micT: 3HallOMCTBO 3 HaMOUIBII BKMBaHMMH ¢apbdamMu Ta iX podoUnMHU
po3uMHAMM;  SIKI ~ BHUKOPHUCTOBYIOTbcA B MikpoOiosorii. — [lopsmok
MPUTOTYBAaHHS Ma3KiB B pBHUX MarepianiB, ix ¢apOyBaHHsS pPBHUMH
METO/IaMH.

®apOyBanHs npenapartiB 3a MetogoM ['pamoM. Metoau ¢gapOyBaHHS Kancy
1 criop y 6akrepiid.

Mopdponocia zpubie ma memoou ix 0ocnioicenus.

3micT: MpUroTyBaHHS MpenapariB 1B MPEICTaBHUKIB (KO — Ta MIKOMILIETIB
(pomuuau  Mucor,  Penicillium,  Aspergillius, apbkmKki, aKTHHOMIIETH).
MiKpOCKOIIiUHE JIOCTHDKEHHS! MilleTaTbHUX 1 JPDKIKETOJIOHUX TpHOiB.
AKTUHOMILETH.

o

Moayas 1

Memoou cmepunizayii
3micT: BUBUCHHS (PBUYHUX, XIMIMHUX Ta OIOJOTTYHUX METOJIB CTEepHIIBAILl

Hoscusni cepedosuwia 013 Kynomueysanna Mmikpoopzanizmie. Texnika
nocigy i KyJbTypaJjibHI BJIACTUBOCTI MIKpPOOpraHizmis

3MicT: TPUTOTYBaHHS TMOXHBHHUX CEPEAOBHIL, BUMOTM 10 TOXHUBHUX
cepenoBuil, Busnauenus pH cepemoBuin ta Meroam iX crepruiBarii [lociB
kyneTyp Ha MITA, MIIb Ta MIDK BuBueHHs Xapakrepy pocTy Oakrepiii Ha
HIUIBHUX, PIIKUX Ta HAMIBPITKUX MOKUBHUX CEPEIOBHINAX.

Memoou euodinenna yucmux Kyaipsmyp.

3micm: BUAUIEHHS YHUCTUX KYIBTYp METOAOM IOCITIIOBHUX pPO3BENIEHb,
METOZOM po3ciBaHHsA B damkax [lerpi. BusnadeHHs Bumgy Oakrepiid.
3HailoMCTBO 3 pBHUMH BU3HAYHUKaMU. OcoOIMBOCTI pOOOTH 3 BU3HAYHUKOM
Bepmxi

Bnnue na oOaxkmepii ¢hizuxo-ximiunux ma  Oionociunux gaxmopis.
Memoou eueuenns aHmazonizmy y Mikpoois.

3micm: BuUJUIEHHS  MIKpOOIB-aHTAaroHiCTIB 13  TPYHTY, BHU3HAYEHHS
aKTUBHOCTI aHTHOIOTUKIB (Meron Judy3i B arap, METOA CepiiHUX
pO3BelieHb, KOJIOPUMETPUYHUN METOJT); BUBUEHHS Jii HAa OaKTepii BUCOKUX Ta
HU3BKUX  Temreparyp, Y® mnpomeHB, XIMMHHUX pEUYOBUH  THILY
ne3HQIKy4YnX; aHTUOIOTHKIB Ta Oakrepiodaris

10

Bueuennsn  6Gioximiunux enacmueocmeii  6axmepini  (ILyKpOJITHYHUX,




IPOTEOJITUYHUX. TEMOJITUYHHUX Ta PEIYKYIOUUX BIACTHBOCTEH.
3micT: mociB Ha cTpokaTuii psa, crepusbHe Mosioko, MIDK, cepenosuiia 3
OapBHUKaMH, CEPEIIOBUIIA 1B EPUTPOITUTAMHU KPOBL.

11

Monayan 2

2

MOAVYJIb 3. POJIb MIKPOOPT'AHI3MIB Y KPYI'OOBIT'Y PEHOBHH Y ITPUPOAI

12.

Canimapno-mikpoo0ionociunuii  KOHmMpoab  00°cKmig 308HIUWIHBO20
cepedosuna.

3micT: BUBYEHHS MIKPOGVIOpH BOIHM, WOBITPSA, TPYHTY. Bu3HadyeHHS
3araJibHOr0 MIKpOOHOTO YHMCIIa, KOJIi — TUTPY BOJAM Ta TPYHTY, nepdpiHTreHe —
TUTPY Y TPYHTI Ta KOJIi — IHJIEKCY BOJIH.

2

13

BupisieHHs eJileKTUBHUX KYJIbTYp OaKTepiid.

3micT: BuaUieHHs Ta  igeHTHdIKAl 30yIHUKIB — MOJIOYHOKHCIIOTO,
CIIUPTOBOTO, MACISIHOKHCIIOTO 1 OITOBOKHCIIOTO OpOJIHHS Ta THUJIIBHOTO
po3mnanay OUTKOBUX PEYOBUH

14.

CanitapHo-0aKTe piosioriyHuit KOHTPOJIb oco0ucTOl  TirieHu
npamiBHUKIB: 3MicT: nocaypkeHHs 3MUBB 3 pyk Ha MA®AHM, HasBHICTH
CaHITapHO-TTOKA30BUX MIKPOOPTaHBMIB

15

Moayas 3

BCBOI'O: 30 rox

8. TEMATHKA CAMOCTIHHOI POBOTH

Ne i/t Haszea  memu

K-c1p
TOTNH

MOJAYJIb 1. KTACUDPIKAIIA TA HOMEHKJIATYPA MIKPOOPI'AHI3MIB

1

CyyacHi npuHIMNH K1acuikaiii mMpoKapioT 3riqHO BU3HAYHM KA bepmki.

SN

2

XapakTeprucTuKa HaWBAXIMBIIMX I MPOMHUCIOBOCTI POAIB APDKIKIB Ta iX
BUKOPHCTAHHSI.

w

3

XIMMHUN CKJIaJ Ta BITHOIICHHS BIPYCIB 70 (JAKTOPIB 30BHIIHBOTO CEPETOBUINA

o

BakrepuiuHi peyoBUHY 1 napaniBaTopy. JIBonuM.

w

(63}

CTHUMYyIIOI0Yi PEYOBUHU 1 aKTUBATOPH.

w

MOAYJIb 2. PI3IOJIOI'TIA TA TEHETUKA MIKPOOPI'AHI3MIB

Oco0IMBOCTI TeHETUYHOI Opra”iBalii mMpoKapioT i eykapioT

['enHa HXXeHepisd y MIKpoOiosIorii

B3aeMOBITHOCHHM MIKpOOpraHBMIB 3 pocauHamu. Mikpodopa KopMmiB

[{o]Je o] RN ] Kop)

Oco0auBOCTI  SIKICHOTO — CKJIaLy MIKpOQUIOpH  MPOJYKTIB  POCIMHHOIO 1
TBAPUHHOTO ITOXOKCHHSL.

Wlwlw|w

MOAVYJIb 3. POJIb MIKPOOPT'AHI3MIB Y KPYI'OOBIT'Y PEHOBHUH Y ITPUPOAI

10 | BupoOHUIITBO €THIIOBOTO CITUPTY, AlIETOHY Ta OYTHIOBOTO CITUPTY 3

11 | Po3knaganHs KUPIB 1 OPraHMHUX KUCIIOT 32 Y4acTIO MIKPOOPTaHBMIB 3

12 | BupoOHUIITBO oOlleTy. BHKOpHCTaHHS YHCTHX KYJIbTYp MIKpOOpPTaHiBMIB y | 3
BUPOOHUIITBI OIETY

13 | OcHoBHI Tamy3i BHpOOHHWIITBA, SIKI 0a3ylOTbCS Ha >KUTTEABUIBHOCTI IPDKIKIB. | 3
BupoOHUIITBO EKapChKUX JTPDKIIKIB

14 | MonoyHokucie OpOAIHHS y Xap4OBHUX Ta KOPMOBUX MpOAYyKTax. BupoOHuurso | 3
MOJIOYHOI KMCIIOTH

15 | MikpoOioIOTiYHUN CHUHTE3 aMIHOKHMCIOT, (epMEHTIB, aHTHUOIOTHKIB 1 BITaMHB. | 2
MikpoOHi (epMeHTH, SIKi MAIOTh TPOMHCIIOBE 3HAUCHHSI.
BCBHOI'O 45




7. KOHTPOJIbHI MUTAHHSA, KOMIUIEKTH TECTIB /sl BU3HAYEHHS PiBHA 32CBOCHHA
3HAHb CTYJEHTAMH
KOHTPOJ/IBHI IINTAHHA

3 oucyuniinu ,, Texniuna mikpoodionozia”

JUTA Xap4yOBOi IPOMHUCIOBOCTI

Mopdooris 6akrepiit

Cucrtemaruka rpuoiB

4. Mopdororis rpu6is (poxy Mucor, Penicillium, Aspergillius) Ta

AKTUHOMIIIETIB.

5. Mopdomoris apbKIKOBUX TPHOIB, MPUTOTYBAaHHS MPEMapaTiB Ta METOIU
1X TOCITIKEHHS.

6. XimMigyHUI CKJIa] MIKPOOPTaH3MIB.

7. MexaHI3M >KHBJICHHSI MIKDOOPTaHI3MIB.

8.

9.

w N

MexaHi3M pOCTy Ta PO3MHOKEHHS MIKPOOPTaHI3MIB.

MikpoGHi hepMeHTH.

10.bynoBa 3BHYAHOTO CBITJIOBOTO MIKPOCKOIIA Ta OCOOJMBOCTI
KOPUCTYBaHHS HUM Y MIKPOOI0JIOTii.

11.OcHoBHi opmu OakTepiil.

12. JlocnikeHHst O0akTepii y JKUBOMY CTaHi, METOJMKA BUTOTOBJICHHS
npenaparis ,, pO3/JaBJieHa Ta BUCSYa Kparuil .

13.bapBHukH Ta 1x pobOoOdYl PO3YMHHU, SKI BUKOPUCTOBYIOTHCA B
MIKPOO10JI0Tii.

14.Tlopsnok MpUrOoTyBaHHS Ma3KiB 13 PBBHUX MarepiajiiB, iX ¢apOyBaHHS
IPOCTUM METOJIOM.

15.Metoau ¢apOyBaHHS CIIOp 1 Karcya y OakTepii

16. Metonuka papOyBaHHs mpenapariB 3a MeTo10M [ 'pama.

17. EkoJioris MIKpOOpPTaHI3MIB: MIKpO]Iiopa moBiTpst

18. Mikpodropa Boau

19.Mikpoduopa rpyHTY

20.Poip MIKpOOpraHi3aMIB y IPUPOIL.

21.BruiB pi3HOMaHITHUX (PakTOpiB Ha MIKpodIOpy

22.BruiB (BUYHUX (aKTOPIB HA MIKPOOPTaHi3MU

23.BrumB XiMiyHUX (HaKTOPIB HA MIKPOOPTaHI3MH

24.BrimB 610710TMHUAX (PaKTOPIB HA MIKPOOPTaHi3MU

25.XapakTepucTUKa MOKUBHUX CEPENOBHIL, $SKi BUKOPUCTOBYIOTHCS JIJISI
KyJIbTUBYBaHHSI MIKPOOPTAHI3MIB

26.KyneTypaibHi BIaCTUBOCTI MIKPOOPTaHI3MIB.

27.0cobmmBoCTI KyJIbTUBYBaHHS aepoOHUX Ta aHaepoOHUX
MIKPOOPTaHI3MIB

28.Metoay BUIUICHHS YHUCTHUX KyJIbTyp(METOJ TOCTITIOBHUX PO3BE/ICHD,
MeTo ] po3ciBaHHS B yamkax [lerpi);

29.Metoay BUBUEHHS IIYKPOJITHUHUX BIACTUBOCTEN OakTepii

30.MeTo1v BU3HAYEHHS TEMOJIITUYHUX BJIACTUBOCTEH OaKTepiit



31.Metoau BU3HAUYCHHS PEAYKYIOUHMX BJIACTUBOCTEH OaKTepii

32.TlepetBopeHHst  3’€mMHAaHb  BYITICIEO:  AHAEPOOHI  Npoyecu  NepemeopeHHs
8y21e600i6 (OpoOdiHHs). CTIMPTOBE OPOTIHHS

33. IleperBOpeHHsT 3’€THAHB BYIJICIFO: MOJIOYHOKFICIIC OPOIIHHSI

34.TleperBopeHHsl  3’€AHAHH  BYIVICIFO:  TPOITOHOBOKHUCTIE,  MACISTHOKHCIIC,
aIeTOHO-0YTUJIOBE.OpOTIHHS

35. OKuCMOBILHI  TIPOLICH, 1110 3JIMCHIOIOTHCS  aBTOTPO(HUMYU  OaKTEepIIMU:
cipkoOakTepii, 3amBo0akTepii, mporec HIrpudKarii;

36. OKHCHIOBAIbHI TIPOLIECH, SIKI 3MIICHIOIOTBCS TeTepOTpOPHUMU OaKTepLIMIL
OIITOBOKWCJIC Ta JIAMOHHOKHCIIC OPOTIHHS,

37. BpoiHHS KIITKOBUHM, TPOIIeC ACHIpHIKAILii.

38.TlepeTBOpeHHST  a30THCTHIX PEYOBMH: JDKEpeia a30TUCTOTO O KUBJICHHS IS
OaKTepii; BUKOPHICTAHHS OUIKOBUX TUI, SK 3 €IHAHb 11 BYIJCIO (TIpOIiec
THUTTS); pO3KIaIaHHs (aMOHIDIKAIlis ) CEYOBHHH.

39. @akTOpHU MATOTEHHOCTI Y MIKPOOPTaHI3MIB.

40.TTonsarrs npo iHbekiro, HpeKiiHmiA npoiec, iHpekiiiHy XBOpoOy.

41. Metoau BHWBYEHHS aHTAaroHiBMY y MIKpOOiB (BH3HAYEHHS aKTUBHOCTI
aHTHUOIOTUKIB);

42. 1o Take aHTHOIOTHKM Ta Oakrepiodaru, iX BIACTUBOCTI Ta BIUIMB Ha
MIKpOOPTaH3MH.

43. CanitapHa OIlIHKA TPYHTY,

44, CanirapHa OIlIHKa BOJIU

45. CanitapHa OLIHKA MOBITPSL.

46. XapakTepucTrka 30yIHUKIB Ta MPOIECY MOJOYHOKHCIOTO OpOAIHHS

47. XapakTepucTHKa 30 yTHUKIB CITMPTOBOTO OPOIHHS

48. XapakrepucTrKa 30y THUKIB MaCITHOKHUCIIOTO OpOIIHHS

49, XapakTepucTrKa 30y THUKIB OIITOBOKHCJIOTO OpOIiHHS

50. XapakTtepuctuka 30y IHUKIB THUJILHOTO PO3Maay OUIKOBUX PEUYOBUH

HAIIIOHAJIbHUM YHIBEPCHUTET BIOPECYPCIB I TIPUPOJOKOPUCTYBAHHS YKPAIHU

OC.»BAKAJIABP
Coeniaapnicte 181

s 99
,»XapPYOB1 TEXHOJIOTIi_

Kadenpa EK3AMEHAIIMHAU 3aTBEPIKYIO

€MBOOTOJIOTTI, BIJIET Ne 3aB.kadenpu

MIKpOOIOJIOTii 1 3 IACHUTUTIHA

BipycoJiorii «TexnnHa Menbauk B.B..
MIKpOOIOJIOT 11> 2020 p.

1. Cucremaruka rpudiB. 3aranbHa XapakTepuCTHKa TpuOiB 1 APDKIDKIB, 0COOIUBOCTI OyJI0BH,
CHCTEMaTHYHE MOJIOKEHHSI, PO3MHOKEHHSI, PO3IOBCIO/DKCHHS, 3HAYEHHS y IPUPOJI 1 HApOJTHOMY

TOCIIOJApCTBI.

2. PyxauBicTh 0akTepiil. Criocobu pyxy Oaxrepiii. MeTonn AOCIUPKEHHS PYXIMBUX Oakrepii




8. METOJHN HABYAHHSA

- HAOYHI;
- PAKTUYHI;

- IOSICHIOBAJIbHO-UTFOCTPATHBHI;

9. ®OPMHU KOHTPOJIIO:

[loTouHwMii 1 MPOMBKHUN KOHTPOJb MPOBOAUTHCS B KIHII KOKHOTO MTOTOYHOTO
3aHATTSA 200 HA TTOYATKy HACTYIMTHOTO MIITXOM YCHOTO OMHUTYBAaHHS 110 JJa0OpaTOPHIHA
pOOOTI

[IpomixkHa arecTalliss — TpH 3MICTOBUX MOIYJI.

[TincyMKOBHI KOHTPOJIb — €K3aMEH.

[TutanHst 70 exk3aMeHy peali3oBaHl y €K3aMEHAIlIMHUX 3alMTaHHAX 1 TECTOBUX
3aBJaHHHSX PI3BHUX TUIIB (BIIKPUTHUX; 3aKPUTHX: BUOIPKOBHX, Ha BIIMOBIIHICTB).

[Ticns 3aBepIieHHS MPOBENEHHS MMMCHMOBOTO €K3aMEHy 3a pe3ysibTaTaMu
BIATIOBIEH HA eK3aMEHAIlIMHUIA OUTeT 000B’ I3KOBO MIPOBOJIMTHCS CHiBOECiTa ABOMA
HAayKOBO-TIEAArOTTMHUMHU  (TIEAAaroriMHUMHK) — TpaIliBHUKaMH, SKI  MPOBOIWIIH
MIICYMKOBY aTeCTAaIllfo, 13 CTYACHTOM, ITICJIS SKOT BU3HAYAETHCS OCTATOYHA OITIHKA 32
CKJIQJIaHHS €K3aMEHY — PEUTHHT CTyJeHTa (ciyxaua) 3 arectarii Rar (He 6utbmie 30

OauiB).



10. KPUTEPII OLIIHKUW 3HAHb CTYJIEHTIB

3a MOJYJIbHO — PEHTHHTOBOIO CHCTEMOIO HAaBYaHHS Ta OI[IHIOBAHHS iX 3HAHb
i3 oucuyunninu ,, Texniuna mikpoobionocia”

Jexuyiii— 15 200.

Jlabopamopnux 3aname — 30 200.
BCbOI'O-90200.( 3 kpeoumu ECTS).

Dopma niocymKo6020 KOHMPONIO 3HAHb - ICHUM.
Tpusanicmo nasuanvnozo cemecmpy 15 muoscnie.

PeliTunr ctyneHnTa 3 3aCBOEHHS AUCUUILIIHY BU3HAaYaeThed 3a 100- 6ajbHOI0 MIKAI0M0 i

CKJIQJIA€ThCS 3 PEUTUHTY HaBUAIbHOT poOOTH RypipeiTuHTY 3 atectaiii Rat.
| Rune.= Rup + Rar |
(popmyra 1)

Pelituaru 3 HaBuanbHOi poboTH (Rpp) Ta 3 arectamii ( Rat ) BU3HAUAIOTHCS 3a TaKUMHU
CHIBBITHOIIEHH MU ;
Rup = peiitunr 3 HaBuyanbHOi poboTH (He Oubie 70% Bim KUIBKOCTI OanliB PEUTHHTY 3
JUCITUTLITIHH )
Rt = petitunr 3 arecraiti ( He Outbiie 30% Bi KUTBKOCTI OalliB pEHTUHTY 3 AUCITUTLIIHH )

3micmosi moodyni

BpaxoByroun 00car Ta CTPyKTypy NMPOTPAMHOTO MaTepialy AWCHUILIIHU AUTMMO Horo Ha 3
3MICTOBHI MOJIYJIL

Po3paxyHKOBY pEeHTHHIOBY OLIIHKY 3 KO)KHOT'O 3MICTOBOTO MOy mpuitmaemo 3a 100 Gais.

3MICTOBUM MOIynb BKIIOYAaE TEOPETUYHI MHUTAHHS JIEKIIHHOro MaTepialy, OCHOBHI
MOJIO’KEHHS TAOOPAaTOPHHUX T4 CAMOCTIHHUX 3aHSTh.

®dopMa KOHTPOJIIO - TeCTH, MUCbMOBI BilNoOBii.

Po3moaia 0aJaiB, sIKi OTPUMYIOTh CTYJI€HTH
OmuiHIOBaHHS CTYJEHTTa BiiOyBaeThes 3rimHO mojoxeHHa «IIpo exzamenu Ta
samiku y HYBIIl Ykpaiau Big 20.02.2015 p. nmpotokon Ne6 3 tadi.. 1.

IloTouHHMIT KOHTPOJIb Peittunr 3 | Peiitunr 3 | Peitruar | IlincymkoBa | 3aranbha
3MICTOBHI 3MICTOBHI 3MicTOBRHIA HaBYalIbHOI | NOJAaTKOBOI | mTpadHmii aTecTalis KUIBKICTB
Moy 1 MOy ITb 2 MOy JIb 3 pobotu poboTu Rurrp (ex3ameH GauiB

Rup Rap YU 3aJIK)
0-100 0-100 0-100 0-70 0-20 0-5 0- 30 100

Ipumirka. BinnosinHo 10 «[lomokeHHS PO KPEAUTHO-MOIY/IbHY CHCTEMY HAaBYaHHS B
HYBIIl Ykpainuy, 3aTBeppkeroro pekropom yHiBepcutery 03.04.2009 p., peMTHHT CTyJeHTAa 3
HABYaJbHOI po00oTH RypCTOCOBHO BUBYECHHS TUCIUIUTIHY BU3HAYAETHCS 32 (POPMYIIOHO:

Ruyp= 07" RW 3y - KO3+ RGOz - K@y + RE) 3y K3y

Knuc + Rap - Rurrp
(popmyna 2)
RHP - 0,7 (R(l) 3m - 1+ R(2)3M -1+ RG) am: 1
3 + Rap - Rurrp
ne: RMsy ... R 3y - peHTHHIOBI OLIHKY B3 3MicTOBHX MOAyIiB 32 100 MmKajIo010;

N — KUTBKICTh 3MICTOBUX MOJIYJIB;




KW3m ..... KM3m — xinekicts kpeautis ECTS, nependaueHnx poOOYMM HaBYAILHHM
MIJIAHOM JUIS BIIIIOBIMHOTO 3MIiCTOBOTO MOJYJIS,
Kauc= K()3m .+..+ K(m)3m - xuekicte kpeautis ECTS, mepenbadenux poOGouum
HaBYAJIbHUM TUIAHOM JJISl TUCIUILIIHU Y TOTOYHOMY CEMECTpi
Rap — pedTHHT 3 104aTKOBOI po00TH

Rurp — peittuHr mrpad Huii.

Hageneny dopmyny MokHa cpoctuty, sxmo npuiiaaty  KWzy =....= K(M3y, Toxi popmyna
(2) Oyne MaTH TaKuii BUTIIS:

RHP = 0,7 - RW 3y + R(N) 3y + Rap - Rumrp
n
(dopmyna 3)

RHP = 0,7 - RW 3y + R(N) 3y + Rap - Rurrp
3

Ha peliTuHT 3 HaB4ambHOI pOOOTH MOXKYTh BIUIMBATH PEUTHHT 3 M0JATKOBOi poboTH Rip Ta
peiiTuHr mrpaguuit Rur.

Peiimunz 3 0ooamkoeoi pooomu RoOp nomaetbcs 10 Ruyp 1 He Mo:ke mepeBunryBatu 20
0ajiB. BiH BH3HAYaeThCS JIGKTOPOM 1 HANIAEThCA CTYACHTaM pIlleHHSM KadeApu 3a BUKOHAHHS
poOir, siki He mependavyeHi HaBUAIBHUM IUJIAHOM, alie CIPUSIOTh MIIBUIICHHIO DPIBHS 3HAHb 3
JTUCHUIUIHE (00N08i0b HA CMYOEHMCHKIll KOHGeperyii, 3000ymms npu308020 MiCYs, 6UOMOBIEHH S
Maxkemis, HA0YHUX NOCIOHUKIB, MOUl0).

Peiimunz wimpagnuit Ruump ne nepesuwye 5 6amiB 1 BigHIMaeTbcs Bin Rupp. Bin
BU3HAYAETHCS JIEKTOPOM 1 BBOJIUTHCS PITICHHSIM Kadeapu IS CTYACHTIB, SIKI MaTepiasl 3MICTOBHOTO
MOJIyJIsl 3aCBOUIM HEBYACHO, HE JOTPUMYBAJHUCS rpadika poOOTH, IPOMYCKHU 3aHITh, HECBOE€YACHA
371a4a MOJIYJISl TOLIO.

Crynentu, siki 3 HaByaibHOi poOoTu Habpamu 60 1 Ovtbine OajiB, MOXYTh HE CKIaIaTH
eK3aMeH (3alik) ,,ABTOMaTM4YHO BIUIMOBITHO JO HaOpaHOi KUIbKOCTI OaniB, MEpPEeBEACHUX B
HalloHaJbHY OIHKY Ta ouiHKy ECTS 3rinHo 3 Tabn. 1. Y TakoMy BUIAAKy pEeHTHHI CTYACHTa 3
JUCIUIUTIHY TOPIBHIOE HOTO PEHTUHTY 3 HaB4YaIbHOI poOoTH Rauc = Rup

Sxmo cTyneHT Oakae MIIBUIMTH CBid PEHTHUHT 1 MOKPAIMTH OLIHKY 3 JUCHUIUIIHU, BIH Mae
INPONTH ceMecTpoBy arectaiito. OCTaHHIO B O0OB’SI3KOBOMY MOPSAKY MPOXOAATH CTYIACHTH, SIKi 3
HaBYaJIbHOI poO0TH Habpaiu MeHIne Hok 60 OaiiB.

Jus nomycky o arecramii CTyJAeHT Ma€ HaOpatu He MeHe 60 0ajiB i3 KOKHOrO
3MICTOBOI0 MOIYJIsl, a 3araJIOM — He MeHIIe, Hizk 42 0a/1u 3 HAaBYAIbHOI POOOTH.

PeliTuHr crynenTa 3 arectanii RAT TPOBOAWTHCS 32 TECTOBUMH TEXHOJIOTIIMUA, BU3HAYAETHCS
3a 100-6anmpHOIO KO0, SKITO Ha aTecTalli 3 TUCHHUIIIHYA (EK3aMEH1 UM 3aJliKy) CTyJACHT HaOpaB
MmeHIe 60 OaniB, TO Taka aTecTallil HOMy He 3apaXxOBYEThCs — OJiepKaHi Oaln HE NOJAr0ThCs 10
HaOpaHuX 0aJiB 3 HaBYAILHOI pOOOTH, 13a CTyIEHTOM 30epiraeThCsl pEUTHHT (OIIHKA), BUSHAYCHHI
3a opmynorw (2).

B oMy Bunaaky pedTHHT CTYIEHTa 3 IUCHUILTHU Rjpc o0UuCIOeThCs 3a GOpMyIIo:

Rauc =Rup +0,3 - Rar

PelTHHT 3 TUCHUILIIHY, K 1 PEUTUHT 3 HaBUAIBHOI POOOTH, OKPYITIFOETHCS 10 LIUIOT0 YMCIIA.



HIkamaa ouinoBanHg : HamioHaanrHa Ta ECTS

Ominka Ominka Cyma GaniB
HaI[lOHAJIbHA ECTS 3a BCl BUOAU
HaBYaJbHOL Busnauenns ominku ECTS
TISUTBHOCTI
Bimminno A 90 - 100 Bigminno - BigMIHHE BUKOHAHHS JIUIIE 3
HE3HAYHOIO KUTBKICTIO TTOMHJIOK
B 82 -89 Hyxe 100pe — BHIIE CEpeIHBOTO PIBHS 3
o0pe KUTbKOMa TTOMUJIKAMU
C 74 -81 Jo6pe — B 3aragpHOMY TIpaBUIbHA POOOTA 3
MEBHOIO KUIBKICTIO TPYOMX MOMHJIIOK
3agoBiIbHO D 64 -73 3a10BUILHO — HEIIOTaHO, aJIe 31 3HAYHOIO
KUIBKICTIO HEIOJIIKIB
E 60 — 63 JlocTaTHHO — BUKOHAHHS 33JI0BUIBHSIE
MIHIMAJIBH1 KpUTEpii
He3agoBinbHo FX 35-59 He3anoBinbHO — MOTpiOHO MpalioBaTH
nepes TUM, sIK OTpUMAaTH 311K (IO3UTUBHY
OLLIHKY)
F 01-34 He3anoBiibHO — HeoOXinHa cepiio3Ha

nojaybia podboTa




11. METOJAMYHE 3ABE3IIEYEHHA

1. OcHOBHI Ipynu MIKpOOPraHi3MIB, SIKI BIIMBAIOTh Ha SKICTh M’sica Ta M SICHUX HPOIYKTB /
Meneank M.B./ - Texct nexuii, Kuis, 2006

2. CanirapHO-MIKpOOIOJIOTMHUN KOHTPOJb HAa XapyoBUX mminnpueMctBax / MempHuk M.B.,/-—
METOJINYHI BKa3IBKU /10 JabopaTtopHuXx 3aHsTh, Kuis, 2009

3. «OcHoBu wMmikpob6ionori» /Mensauk M.B., HoBipka O.B../ MeToauyuHi BKa3BKU ISl CTY/ACHTIB
31 criemianibHOCTI 6.050.300 «ToBapo3HaBcTBO Ta KOMepIiiiHa JisutbHICTEY. K.:-2009.

4. «OnopHUN KOHCHEKT Jekuii 3 nucnumuiHu «TexHiHa MikpoOionorisy mis cryaeHTis OKP
«bakanaBp» cremianbHocTi 6.051.701 «TexHomorist 30epiraHHs, KOHCEPBYBaHHS Ta IEPEPOOKH
M’sicay 1 «TexHonoris 30epiraHHs, KOHCEPBYBAHHS Ta MEpepoOKH puOu 1 MopempoaykTiBy. K.:
2012. 230 c.

5. «Mopdooris MIKpoOpranizmiB» /MensHuk M.B., MeToquuHi BKa3iBKu 10 51a0. 3aHATH 3
mucuuiutia - «MikpoOionorisy g crygentie - OKP |, bakanaBp” cnemianbHicTs  6.090102
,,|EXHOJIOTSI BUP-Ba 1 mepepoOku npoxaykiii TBapuHHUITBa». K. BunaBaunreo TOB «Arpap Memia
I'pyn». 2013.74 c.

6. METO JIYHI PEKOMEHI[ALIII JI0 TIPOBEJCHHS J1a00paTOPHUX 3aHATh 3 AUCHUILIIHU
«TexniyHa MikpoOiOIOTIHY 3a posaiiom «KyabTHBYBaHHSI MIKpOOpraiamiB» s
cryneatis OP ,BAKAJIABP” wanpsm mnigroroBku 6.051.701 ,XapdoBi TexHoJoTii Ta
IHKeHepi» (IeHHa Ta 3ao4yHa ¢dopmu HaBuaHHs). /MenbHuk M.B. Bua-so TOB «Arpap
Memia I'pym». K.:2015.-75c.

7. METOAWUYHI BKA3IBKMN 3 BUBYEHHs OUCHUILTHHA « TexHMHA MIKpOOIOJIOTID AJs
cryneatis OP | BAKAJIABP” nanpsmy minrotoBku 6.051.701 ,XapuoBi TexHojorii Ta
HKeHepi» (3aouHa ¢opma HaBuaHHs). /MensHuk M.B. K.:.Bun-so TOB «Arpap Menia
I'pyn». 2015.-42 c.

8 Cxubmpkuii B.I'., KosnoBceka I'.B. Indekuis ta imynirer. MB mis crymentis OP

«bakanaBp» 3a HampsiMoMm minrotroBku 6.051701 «XapuoBi TexHousorii Ta iHxenepin /K.:
3AT “Hiunasa”, 2015. - 62 c.

9. METOJAMYHI BKA3IBKU pno mnaGopaTOpHHX 3aHATh 3 JAUCHUILIHU «TexHiHA
MikpoOionorisy mnst ctyneHTiB OC «bakamaBp» cremianbHocTi 181 ,,Xap4oBi TexHOIOTIH
(menHa 13aouna gopmu HaB4anHs) Pen.-sun. Bimaim HYBIll Ykpainu. K.:-2017. 136 ctp.

12. PEKOMEHJIOBAHA JIITEPATYPA
BasoBa:

1. Kanpenpsun, JI. B.Texaina mikpoOiosnoria : Ilinpyyauk mis crymertis BH3 3a mpod.
HarpsmoM 6.0917 "XapuoBa TexHouoriss Ta iHxeHepis" Beix cnen. / JI. B. Kanpenbsnir, JI.
M. IIununenko, A. B. €roposa, O. M. Kananuxina, C. M. KobGenesa; Ilix pexn. JI. B.
Kanpenbsuu.— Ogeca : pyk, 2006.— 308 c.

2. Texuwna wmikpo6ionoris /B.O.KoBanenko, [.B.IluxanoBceka, T.A.JlazapeBa, A.A.KoBaib,
M.I'. Imoxa, O.B.AnekcanapoB. IlinpydHuk s CTyd. BHIIMX HaBY. 3aKiIajiB
Xapkis, 2013

3. BopoObeBa JI.M. Texuuueckas mukpoouonorus M.:.M3n. B MI'Y, 1987.


http://94.158.144.72/opac/index.php?url=/auteurs/view/101711/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/101711/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/101712/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/101712/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/101713/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/102375/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/102376/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/101711/source:default
http://94.158.144.72/opac/index.php?url=/auteurs/view/101711/source:default

4. I'puneBuu A.I'., bocerko A.M. Texauueckass MukpoOuosorus, Beicias mkosna, 1986.

5. MikpoGionoris  M’sica Ta  M’CONponyKkTiB  (mpaktukym) /B.B.Bnacenko,
B.I'.Cxubinpkuii, 1. I'. Bnacenko, ®.XK.IGarymmna, ['.B.KoznoBceka, M.B.MensHUK/,
Binaung, «Epensseiic 1 K», 2008, 132 c.

6. AconoB H.P. Muxkpobuonorus, M. ,Konoc”, ,,Komnoc-IIpecc”, 2002.- 352 c.
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