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BCTYII

Kypc "MikpoGionoris" € BaXJIWBOK JAUCHUILIIHOK B CHCTEMI MIATOTOBKHU
1HKEHEPIB-TEXHOJIOTIB, IO CIEeMiali3ylOThCsl B 00JAcTi BOJOIMOCTAYaHHS 1
BOJIOBIIBEICHHS.

KpyroBopotu OCHOBHMX OIOTEHHMX €JE€MEHTIB B  NPUPOJI, IPOIECH
CAaMOOYHIIICHHS B TPUPOJHHUX CEPEIAOBUINAX € PE3YIbTaTOM JKUTTEIISILHOCTI
MIKpPOOpPIaHi3MiB.

YTumnizamis BiAXOMIB MPOMHCIOBOCTI 1 CUIBCHKOTO TOCHOJApPCTBA, MPOIIECH,
MOB's3aHI 3 TpaHCHOPMAITIEI0 OPTaHIYHUX CITOIYK, KOPO31€I0 METalliB, OYHIICHHS
CTIYHUX BOJI 1 TA30MOBITPSHUX BUKHUJIB MPOMHUCIOBUX MIAMPUEMCTB 13 CTBOPEHHSIM
3aMKHYTUX TEXHOJIOTIYHUX TIPOIECIB, PEKYJIbTHUBAIII0O 3€MENIb 1 OUYWIICHHS
MPUPOJIHUX CEPEIOBUIIL BiJl TEXHOTEHHHUX 3a0pY/IHEHB 1 1H. MOB'13aHO 0e3MmocepeHbO
3 JKUTTEAISUTBHICTIO MIKPOOPTaHI3MiB.

MikpoopraHi3Mu MIUPOKO BUKOPUCTOBYIOTHCSI SK TECT-CUCTEMHU MPHU EKOJIOTO-
TIT1EHIYHIN OMIHII TEXHOT€HHUX BUKHU/IIB 1 BIJIXO/IIB.

MeTo10 BUKIAJaHHS AUCLUUIUIIHM € BUBYEHHS OCHOB CYYacHOI MiKpoOi0Jorii,
OCHOBHHUX 3aKOHOMIPHOCTEH JKUTTS 1 PO3BUTKY MIKPOOPTaHI3MiB, X poJIi B MPUPOII,
NPAaKTHYHOTO X BUKOPHUCTOBYBAHHSI.

VY JexuiiHOMY Kypcl pO3TsSAAa€eThCs PI3HOMAHITHICTE MUPY MIKPOOPTaHi3MiB, iX
Miciie B 010JI0T14HIN €BOIIOLIT, MOP(OJIOTis, 3POCTaHHS 1 PO3BUTOK MIKpPOOPTaHI3MiB,
OCHOBH1 (1310JI0T1UH1 1 O10XIMIYHI BIACTHBOCTI, CIIOCOOM KYJIbTHBYBAHHS, MUTAHHS
TeHETUKH 1 MIHJIMBOCTI MIKpooprasi3miB. Posrmsinaiotbes He TUTbku OakTepii, ane i
1HIIIT MIKPOCKOMIYHI OpraHi3aMu, BOAOPOCTI, TpuOH, HAHUTIPOCTII, BIpycH, XpoOaKwu.
Oco0nmBa yBara OpPUIUISETbCS MHUTAHHSAM PO3MOBCIOMKEHHS MIKpOOPTaHI3MiB B
Oiocdepi, ix poyi B KpPYroBOpOTI PEUOBUH B TMPHUPOMl, Y4YacTi B IIpoIecax
CaAaMOOYMIIIEHHSI TPHUPOIHUX CEPEJOBHIN BiJl TEXHOTCHHHX YHHHHKIB, a TaKOX
npobiieMaM  €KOJIOri4HOi  O10TEeXHONOrii, TakuM SK  BHUKOPHUCTOBYBAHHS
MIKPOOPTaHI3MIB JJIsl OUMILNEHHS CTIYHUX BOJ, YTHJII3aIlll BIJIXOAIB IPOMHUCIOBUX

MIIIPUEMCTB  Ta 1HIIIE.



Ha naGopatopHmX 3aHSATTAX CTYyACHTH HaOyBarOTh HaBUKA pOOOTH B
MIKpOO10JOTiuHIi J1abopaTopii, OCBOIOIOTH OCHOBHI METOAHM E€KCIEePHUMEHTAIbHOT
MIKpOOI0JIOTii Ha TPUKIAAax BUBYEHHS €KOJIOTIYHO 3HAYYIIMX MIKPOOIOJIOTTYHUX
00'€KTIB 1 MPOLIECIB.

BuBuenns aucrumiiau "MikpoOiosoris" go3BoJisie  paxiBisiM  KBaihiKOBaHO
OIIIHUTU AKTUBHICTh MIKpOOIOJOTIYHUX MPOIIECIB B MPUPOJAHUX CEPEIOBUINAX, Ha
TEXHOJIOTIYHUX CTalisIX OYHWIIEHHS TPOMHUCIOBUX CTOKIB, TPOMHCIOBUX BIIXOIB,
3MIMCHIOBATH 1 aHaNI3yBaTH Pe3ylbTaTH MIKPOOIOJIOT1YHOTO KOHTPOJIIO  3a
CaHITapHUM CTAaHOM TEXHOTC€HHHMX MOTOKIB 1 MPUPOJHUX CEPEAOBHUII, OLIHIOBATH
NPOAYKTUBHICTh MIKPOOHHUX MOMYJIALIHN, CTPYKTYpY MIKPOOHUX 0101I€HO31B.

3HaHHS, Ojep)kKaHl MpU BUBYEHHI Kypcy "Mikpo6ionoria" 103BOJsATh (PaxiBIlo
py HEOOXITHOCTI MIBUAKO OCBOITH METOAM E€KCIIEPUMEHTAIbHOI MIKpOO10JIOTii,

30KpeMa 010JIOTIYHOTO OYMIIICHHS CTIYHHUX BOJI.

ITporpama po3po6iieHa Ha OCHOBI:

CBO XHAMI «OcBitHbO-KBamidikaliiiHa XxapakTepucTHKa OakanaBpa
HanpsiMy miarotoBku 0926 «Boani pecypcu», 2002 p.

CBO XHAMI «OcsiTHbhO-npoeciiiHa mporpama miaAroToBKu 6akagaBpa

Hanpsimy miarotoBku 0926 «Boani pecypcu», 2002 p.

CBO XHAMI' HapuanbpHMii TIUlaH MiATOTOBKM OakaliaBpa 3a CHEIIaJIbHICTIO
6.092600 - BomomocTtauanns Ta BogoBiaseneHHs, 2006 p.

[Iporpama yxBaneHa:

K&(bC,Z[pOIO BOAOIMOCTAYaHHA, BO,Z[OBiI[BGI[CHH}I Ta OYMINICHHA BOJ

[Iporokon Ne 1 " 2" 09 2008 p.

Buenoro pagoro paxkynbTeTy [HXKEHEPHOI €KOJIOT1i MIiCT

[TpoTokon Ne " " 2008 p.




1. IIporpama HaBYAJIbHOI AUCUUILTIHA

1.1. MeTa, npeaMeT Ta Micue IMCHUATLIIHA

1.1.1. Mema ma 3a60anHs 6u8YeH s OUCYUNTIHU

Memotro BUBYEHHS IUCUUIUIIHA € MIATOTOBKA (haxiBIld, SIKHH BOJIOJITUME

3HAHHAIMMH, MOB'SI3aHUMHU 3 BI/IpiHIeHHHM TCOPECTUYHUX ITUTAHb BO,Z[OHiI[I‘OTOBKI/I

Ta CIeLiaJbHUX METOAIB OOPOOKH BOAM, MPAKTHUYHUM BUPIIIEHHSIM Ta BUOOPOM CXEM

OYHUCTKHU CTIYHOI BOJHM, OLIHKOIO pOOOTH cHOpyZ 01070T1YHOI OYUCTKH Ta MPOIIECIB,

110 TIPOTIKAIOTh MPHU 010JI0OTITYHOMY PO3KJIaJIaHHI OPraHIYHUX PEYOBUH B a€pOOHUX Ta

aHaepoOHUX YMOBaX.

OcHnoeénumu 3a80annAmMuU, O MAIOTh OYTH BHpIIIEHI B MPOLIEC BUKIAICHHS

,Z[I/ICHI/IHJ'IiHI/I, € TCOPCTUIHA 1 IMpaKTU4IHa Hi,Z[FOTOBKa CTy,Z[CHTiB 3 TaKHUX IIMTAHb.

JlOCSITHEHHSI Cy4acHOi CaHITapHO1 Ta BOJAHOI MiKp0O0i0JIOTii B Taixy3i OXOPOHU
BOJIHUX PECYPCIB;
Mopdonoris 1 i3ionoriss MIKpOOpraHi3miB, BIUIMB (I3UYHUX 1 XIMIYHHX
(hakTOpiB Ha PO3BUTOK MIKPOOPTaHi3MiB;
[IpakTryHe BUKOPUCTAHHS 010XIMIUHUX MPOILIECIB B CIIOPY1aX O10JI0TTYHOT OUUCTKU
MeTou OIiHKK cTaHy 00’€KTiB HaBKOJIMIIHBOTO CEPEOBHINA 3a JTOTIOMOTOK) TECT
- 00’€KTIB
I[Iportecu Giost0Ti9HOT KOPO3ii Ta 3ac00M GOPOTHOU 3 HEFO.

VY Xo/1 BUBUCHHS AUCIUILIIHA CTYJICHTH MTOBUHHI

Suamu:
[Iporecu KUBJICHHS 1 JUXaHHS MIKPOOPTaHi3MiB BOJH,
TeopeTnuHi OCHOBU TpOLECIB O10JOTIYHOI AECTPYKLI PI3HUX KJIAciB XIMIYHUX
CIIOJTYK;
Metoau 610JI0T1YHOT OUUCTKY CTIYHUX BOJI Ta CIIOPYJIM JIJIS X peati3allii;
MUTaHHS, MOB'SI3aH1 3 OLIHKOI CTaHy BOJHMX OO €KTIB 3a T1Ap0010JOTIYHUMHU

ITOKa3HUKaMH.



Bmimu:
e AHaNi3yBaTH Ta MPUHUMATH PIIICHHS MOA0 O10JOT1YHOT TOKCUYHOCTI BOJIH;
e BukoHyBaTH aHaJi3 aKTUBHOTO MYy Ta O10TUIIBKA OYMCHUX CIIOPY/Ii;
e [lpuiimatu pimieHHs PO METOJ O10JOTIYHOI OUMCTKH, HAaWOUIbII TPUUHATHUN Y

KOXXHOMY KOHKPETHOMY BUITA/IKY.

1.1.2. [Ilpeomem 6uguenHs y OUCYUNTIHI
Ilpeomemom BUBYCHHS TUCIUIUIIHUA € BIJOMOCTI 3 MIKpOO10JIOTii BOIM, HOTO
3B'S30K 3 OYKMCTKOI MPHUPOJHUX Ta CTIYHMX BOJ, Tip0OIOJIOTiYHA OIlIHKA HKEepel

BOJIOTIOCTa4YaHHs, METOAM 1HTeHCH(IKAIlli MPpoIeciB 610JOTTYHOT OUYNCTKHU

1.1.3. Micye oucyunninu 6 cmpykmypHO-102i4Hil cxemi ni02omosKu (axisys

[lepenik quCIUILIIH, HA SIK1 [lepenik QUCIUILIIH, BUBYCHHS SIKUX

0e3mocepeIHbO CIIUPAETHCSI BUBUCHHS 0e3nocepeIHbO CIIUPAETHCS Ha JaHy
OCHOBH BOJIONOCTa4YaHHH, Excnnyataris ounicaux cnopyn BK
BOJIOBIJIBEJICHHS Ta €KOJIOTII, CHCTEM,
3arajgbpHa Ta HEOpraHiyHa XiMis, TexHOoJIOT1s OYMCTKH BOJAHO-IHUCIIEPCHUX
Opranivna Ximis, CHCTEM,
AHaJITHYHA XIMIf, Koposis BK cucrewm,
Komnoinna ximis, TexHoJIOoT1s OYMCTKH MPUPOTHUX 1
@Di3uK0-X1MIUHI METOAM aHAITI3y BOJIH, CTIYHHUX BOJ,
MOHITOPUHT TOBKULJIS, €KOJIOT1SI Ta TexHOJIOT1s OYMCTKH MPOMUCIIOBUX
oxopoHa 6iochepu, CTIYHHUX BOJI,
Teopis Mmepex BOIOMOCTaYaHHS Ta Crienkypc 3 OUMCTKH CTIYHUX BOJ
BOJIOBIABEICHHSI




1.2. Indpopmaniiinuii 06csAr (3MIiCT) TUCHUTLTIHA

Mopayas 1.Mikpo0iosoris (2,5/90)

3M 1.1. MiKpoOprasizMu i HABKOJHIIHE CEPEIOBHIIL. ... ceerreerneeensees..(1.0 36).

[Ipenmer MikpoOi0d0Oriss Ta WOro 3B'SI30K 3 OYMCTKOI MPUPOJHUX Ta CTIYHUX

BO/I.

Mopdornoris 1 cucreMaTHKa MiKpOOPTaHi3MiB.

[Iporiecu KUBJICHHS MIKPOOPTaHi3MiB

BynoBa, po3sMHOXEHHS, cHCTeMaTHKa TPUOiB, HAUIIPOCTILINX, BOJIOPOCTEH.

®1i310110T1s1 MIKPOOPTaHi3MiB.

bioximiuHe okuciaeHHsa. Tunu AuXaHHS, 3aKOHOMIPHOCTI POCTY KYJIbTYpPH
MIKpOOPTaHi3MiB.

MikpoopraHi3mMH 1 HABKOJIUIIIHE CEPETOBUILIE.

3M 1.2. BioJjioriyHa OYMCTKAa CTiYHHX BOJA B NPHUPOAHMX TAa IITYYHHUX
YMOBAX e teuuueteensesesssosesssosssscosssscssssssssnssssssscssnssssssssssnsssssssscse(1,5/54)

IIpoyecu camoouuwenusn 6ooovim. Canpobnicme.

bionozciuna ouucmrka cmiunux 600.

bBioximiune okucnenus pizHux Knacie OpeaHivHux cNOIyK 8 aepoOHUX YMOBAX.
bBioximiuna ouucmxa 6 npupoonux ymosax, epyHmosi mMmemoou O4UCmKu.
bioximiuna ouucmra 6 6ioginempax.

bioximiuna ouucmka 6 aepomenkax.

bionociuna xapakmepucmuxka akmugnozo myny ma OiONi6KU.

bBioximiuni npoyecu 6 anaepoonux ymosax. Memanose 6pooinsi
Mikpobionoziuna kopo3is.

Memoou biomecmysanHs 3 BUKOPUCMAHHAM mecm - 06 €Kmis.



1.3. OcBiTHBO-KBaJIiKaLiiHI BUMOTH

KOPHUCTYIOUHCH BiIMTOBITHUMH METOAUKAMH
Ta 3ac00aMy BUKOHYBATH KaMepalbHy
00poOKy Ta oopMIICHHS PE3YIbTaTIB
aHaJli31B, BUPOOYBaHb 1 3HIMAHb IS

M1TOTOBKY MPOEKTHOI TOKYMEHTAILIli;
KOPUCTYIOYHCH BIATIOBIAHUMHU METOIUKAMHU

MOPIBHIOBATH PE3yNbTAaTU aHANI31B
CaHITapHO-010JIOTTYHUX 1 TIAPOXIMIYHUX
BJIACTUBOCTEH MPUPOJTHKX 1 CTIYHUX BOJI 3
BIJIMOBIAHUMU HOPMAaTUBaMU, OIIIHIOBATH X
IPHUIATHICTD JIJI1 BAKOPUCTAHHS; a TAKOX
POOUTH BHCHOBKH IIIOJI0 BUOOPY METOIY

00po0OKH,

KOHTPOJIIOBATH JTOTPUMAHHS CaHITaAPHO-
TITIEHIYHUX BUMOT YYaCHUKAMH TPYIOBOTO

MPOLIECY;

OyHKIT
BminHs Cdepu TUSTTBHOCTI Y
(3a piBHsIMU c(POPMOBAHOCTI1) Ta 3HAHHS ALIBHOCTI BUPOOHHUIIT
chepi
1 2 3
CryneHTy IOBHHHI OBOJIONITH 3HaHHAMU 070: | [IpoekTHa, | Texnomoriuna
3a JOTIOMOTOI0 BIATMOBIIHUX 1HCTPYMEHTIB, BupoOnnya | (mpoBeneHHs
IpUIAJIB Ta 00a{HAHHS, BAKOPHCTOBYIOUH | omykoga | BHUIIYKYBa/IbHUX
BIJIMOBIAHI METOAUKH, BUKOHYBATH B1AOIp pOGIT; KOHTPOTb
npoO IPYHTIB 1 BOAU Ta IPOBOIUTH 38 JOTPUMAHHAM
BIATMOBIIHI aHAMI3H 3 METOI0 BU3HAYCHHS iX caniTapHO-
XapaKTePUCTHK; B —

BAMOTI Ta TEXHIKUA

Oe3MeKun)




[TponossxeHHs TabJI.

1 2 3

- Ha OCHOBI Pe3yJIbTATIB BUIITYKyBaHb,
BUKOPHUCTOBYIOYH O10JIOT1YHI TECT - 00’ €KTH,
JaBaTH OI[IHKY TOKCUYHOCTI BOJH 1

HpI/I,IIaTHOCTi AJIs1 BAKOPUCTAHHSA;

- Ha OCHOBI Pe3yJIbTATIB BUIITYKyBaHb,
BUKOPHUCTOBYIOYH TEXHIYHI 1 MPOTrpaMHi
3acobu peanizalii iHhOpMaIIHHUX MPOIIECIB,
OIIIHIOBATH SIKICTh €JIEMEHTIB CUCTEM 1
TEXHOJIOT1YHUX MPOIIECIB Ta iX BIUIMB Ha

HaBKOJIMIIHE CCPCAOBUIIC

B ymoBax BUpoOHHMYOI AIsJIBHOCTI HA MiACTaBI BupoOnnua | Opranizaiiiina

TEXHOJIOTIYHO1 IHCTPYKIli, BUKOPHUCTOBYIOUH (opranizaris
YMHHY HOPMaTHBHY 0a3y OpraHizoByBaTu JTOTPUMaHHS
JIOTPUMaHHS TEXHOJIOTIYHIX YMOB TPYJOBOTO CaHiTapHO-
MpoIIECY TITIEHITYHAX

BUMOT Ta TEXHIKHA

Oe3meKn)

B ymoBax BupoOHmuoi abo moOyrtoBoi | ComiansHo- | BukoHaBCchKa
TISTBHOCTI HA OCHOBI  pe3yJibTaTiB  aHaNI3y | BAPOOHHUYA;
ocobncTUX TOTped 1 YCBIMOMIIEHHS MOTHBIB CoriansHo-

JISIBHOCTI,  CIHUPAIOYMCh  HA  NIPUHIUIHA no6yToBa

CyO’€KTHO-ISUTHHICHOTO MIAXOAY:

- ¢dopmyIIIOBaTH 11T BIACHOT AISTILHOCTI 3
ypaxyBaHHSM CYCHIJTbHUX, IEPKABHUX 1

BUPOOHUYHUX 1HTEPECIB;
- BHU3HAYaTH CTPYKTYPY BIACHOI MISTIBHOCTI;

- TpuiMaTH PIICHHS 00 31HCHEHHS

JISUTBHOCTI
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1.4. PexoMeH10BaHA OCHOBHA HaBYaJIbHA JliTepaTypa

1. Herrepesa JI.U., Copokuna E.b. Mukpo6uosnorus Bojbl. XapskoB. XI'AT'X,
2002.- 168 C.

2. Herrepesa JI.LU.,I'ynan 1U.A. [Tocobue k mpakTUYECKUM 3aHATUSM U KYpCOBOM
paboTe MO TEXHOJOTMU OYUCTKM CTOYHBIX BOJ M MHUKPOOHOJIOTHUU.-
XappkoB. XI'AI'X, 2003.-151 c.

3. HerrepeBa JI.M. Meroauueckue ykazaHusi K JiabopaTOpHBIM paboTaMm IO
Kypcy Mukpo6uomnorus.- XappkoB. XI'AI'X, 1995.- 35 c.

4. HertepeBa JI.I. Meroau4Hi BKa3iBKM A0 Ja0OpaTOpHUX POOIT 3 KypcCy
Mikpobiosoris.- XapkiB. XJIAMI', 1997.- 35 c.

5. bpanuesuu JLI'., Jlucenko JI.H., OBox B.B.,Typoun A.B. Mukpo6uomnorusi.
[TpaktukyM.- Buma mkona, 1987.-220 c.

1.5. AHoTanis nporpaMy HABYAJIbHOI JMCUUILTIHA

Mema: TlinrotoBka (daxiBis, SKUW BOJIOMITHME 3HAHHSIMH, IOB'S3aHUMHU 3
BUPILICHHSIM MIKpOOiOJOTIYHUX Ta T1APOOIOJOTriYHUX MMUTAHb OI[IHKU SKOCTI
BOAM Ta 010XIMIYHMX METOMIB OOPOOKHM BOJH, YIPaBIiHHA 010XIMIYHUMH MPOLECAMH
OYMCTKH BOJH, Ta KOHTPOJIb 32 IIUMU TPOIECaMHU.

Ilpeomem: BimomocTi 3 MIKpoOiOJOrii  MUTHOI BOJM, JUKEpET BOJOMOCTaYaHHS,
KaHami3amli Ta MUTaHbh OIOJIOTIYHOI OYMCTKH BOJHM, IMPOIECaX, MO 3MIACHIOIOTHCS B
acpOOHMX Ta aHACpPOOHMX YMOBaxX CIHOPYJ MPUPOAHOI Ta INTy4HOI OOpPOOKH BOJH,
nporiecax 610J10r19HOT KOPO3ii B pi3HUX YMOBax.

3micm: 3aranbHi BIJOMOCTI Mpo MikpoOionorito. Mopdosorias 1 cuctemaTuka
MikpoopraHi3miB. Di3i0J0TisI MIKpOOpraHi3MiB. MIKpoOpraHi3Mu 1 HaBKOJIHUIIHE
CepeIOBHILIE.

bioximiyHa oyucTKa B MPUPOJHUX Ta IMTYYHUX YMOBaX. biojloriuHa XxapakTeprucTuka

aKTUBHOT'O MYJy 1 610mutiBKH. MeToau 010TeCTyBaHHS.

Ilenv: TloaroTtoBka cHENUAINCTA, KOTOPBIA OyAeT BjIageTh 3HAHUSIMH,
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CBSI3aHHBIMU C pEIICHUEM MHUKPOOUOJOTHYECKUX M THUAPOOUOIOTHYECKUX
BOIIPOCOB OIICHKM KauyeCTBa BOJbI 1 OMOXUMUUYECKUX METOJA0B 00pabOTKHU BOJIbI,
yopaBieHHs OWOXMMHYECKUMHU MpPOIlecCaMH OYUCTKU BOJBI, a TaKxke
KOHTPOJIb 3TUX MPOLIECCOB.

IIpeomem: CBeneHust 0 MUKPOOHOJIOTHH TIUTHEBOW BObI, ICTOYHUKOB BOJJOCHAOKEHHUS,
KaHaJIM3alMU ¥ BOPOCOB OMOIOTMYECKOM OYUCTKH BOABI, POIIECCAX, TPOUCXOASAIINX B
a3pOOHBIX U aHA3POOHBIX

YCJIOBUSIX COOPYKEHUI €CTECTBEHHOM M MCKYCCTBEHHOH 00paOOTKM BOJBI, Ipoleccax
OHMOJIOTMYECKOM KOPPO3UH B PA3IMYHBIX YCIOBHUSIX..

Cooeporcanue: OOmme cBefeHus o MukpoOuonorud. Mopdonorus u cucreMaTHKa
MHUKPOOpPTraHu3MoB.  DU3MOIOTHUS  MUKPOOPTaHU3MOB.  MUKPOOPTaHU3MBI U
OKpy>Xarolas cpena. buoxumuueckas O4HMCTKA B €CTECTBEHHBIX UM MCKYCCTBEHHBIX
ycioBUsAX. buonornueckas XxapakTepuCTHKa aKTUBHOTO Mjla M OMOMIEHKH. MeToIbl

6I/IOTCCTI/Ip0BaHI/I}I.

Target: Preparation of specialist, which will own the knowledge’s related to the
decision of microbiological and hydro biological questions of estimation of
quality of water and biochemical methods of treatment of water, biochemical
process controls of water treatment, and also control after these processes.
Object: Taking about microbiology of drinking-water, sources of water-supply, sewage
system and questions of biological water treatment, processes what is going on in aerobic
and anaerobic

terms of buildings of natural and artificial treatment of water, processes of biological

corrosion under various conditions..

Table of contents: Common information about microbiology. Morphology and
systematization of microorganisms. Physiology of microorganisms. Microorganisms
and environment. Biochemical cleaning in natural and artificial terms. Biological

description of active silt and bioplenki. Methods of biotestirovaniya.
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2. POBOYA MTIPOT'PAMA HABYAJIbHOI JUCIHUILIITHA

3MICT JUCHUIUIIHK B OCHOBHOMY BU3Ha4aeThes [Iporpamoro 1mo MikpoO1010rii asis
CTYJICHTIB CTIeTiaIbHOCTI «BojomnocTayanHs 1 BOJOBIIBEICHHS, 1 pOO0UYO0IO0
IPOrPaMOI0 TUCIUILTIHA. BiIMOBIIHO 10 TUIIOBOTO YYOOBOTO IJIAHY BUKJIAAHHS
MIKpOO10JI0Tii Ha ICHHOMY 1 3209YHOMY BIJIIJICHHI BeleThcs Ha 7, 8, 9 cemecTpax,
3arajbHa KUIbKICTb TOJIMH - 90, IpH LIbOMY Ha 3204YHOMY BiJIJIUUICHHI 2 FOJIUHHU -
yYCTaHOBYI1 JIEKIII1 TIepe]] MPOXOMHKEHHSIM Kypcy, 76 roauH caMOCTIHHOT poboTH, 4
TOJIMHY - OTJISIIOBI JIEKIi1, 4 TOaUHU 1a00paTOpHi 3aHATTS., 4 TOAMHN — IPAKTUYIHI
3aHATTA. [Imanom nepeadayeHo 2 KOHTPOIbHI pOOOTH 1 1CIUT MICHs 3aKIHYEHHS 9
ceMecTpy.

Ha nennomy BijisieHHI BUKJIaJlaHHS BEIETHCS B 7 CEMeECTpi.
3aranbHa KUTbKicTb roauH -90. Jlekuiit -15, mpakTtuyHi 3aHATTS — 15

CamocrTiitHoi po6oTu — 60 roauH

Po6oua nporpama ykiiajgeHa Ha OCHOBI:

CBO XHAMI ITH/] Mixkpob6iomnoris

PoGouwnit HaBUadBbHUM MUIAH ~ TATOTOBKU OakaiaBpa 3a CIelialbHICTIO
6.092600 — BoyonocrauanHs Ta BOJIOBIIBEACHHS,.
3aranbpHUi 00CST HaBYAIBHOT pOOOTH CTYJICHTA
3a CHEIIAIbHOCTAMHU, CIeIiali3allisIMU, OCBITHbO-KBaJIi (PIKAIITHUMHU PIBHAMHU

CrieniasibHiCTB, (11U, OcBiTHbO-KBaTi(hiKaLiifHUI piBEHB Craryc* Bceroro,
abpeBiaTypa) (6akamaBp; cremiamsicT; MaricTp) JTUCIUTIIIHN | KPEIUT/TOIUH
6.092600-BB OakasnaBp H 2,5/90

* 3a ocBiTHBO-TIpodeciitHoro porpamoro (OIIII): H - HopmaTtuBHa, O - 3a BHOOpOM
XHAMI (o6oB's3k0Ba), B - 3a BUOOpOM cTyneHTa
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2.1. Po3noais 00csAry HaB4aJIbHOI po00Ta CTYAEHTA 32 CHeliaJIbHOCTAMM Ta
BH/IAMH HABYAJILHOI po00TH

Ta6m..2.1 - Po3noain o0cary HaB4aIbHOT pO0OTa CTYAEHTA 3a CIEIIaJTbHOCTSIMU Ta

BUaMH HaBYaJIbHO1 pO6OTI/I

CreniajabHIicTD TI'ogun Ex3amenn
cnemiamizamis | E (cemecTpm)
mudp, s y TOMY 4YHCT | y TOMY 4HCJIi
abpesiaTypa | = = é
= & g - | g KP | KII | PIP
4 9] = o= =
=~ = | E |&=m|5F | ¢© =
-« 5] = = = [ bl
S O |E |E|EE|S |E
2 < |R|5E|g5 |8
= £8)5 |2
= o
6.092600 25/ | 7 |30 |15] 15 - 60 - - 15 7
BB,OB | %
(menna gopma)
6.092600 25/ 89|14 | 6 4 4 76 20 - - 9
BB,OB | %
(3aouna popma)
2.2. 3MicT JUCHMILTIHA
2.2.1. Po3nojin yacy 3a MOAYJISIMH 1 3MICTOBUMH MOIYJISIMU Ta (popMHu
HaBYaAJIbHOT pOOOTH CTYyACHTA
Moayab 1: MIKpPOOIOJIOTis..........ccevvviiiiiiiiiiiieeeeeee e eeenn .. 2,9KP/90TOAMH
3M 1.1. MikpoopratizMu i HABKOJIMIIIHE CePeAOBHUILE . .......... IKp/36roaun

1. Ilpeamet MikpoOiooris Ta HOTo 3B'SI30K 3 OYMCTKOO MPUPOJHHUX Ta CTIYHUX
BO/I.

2. Mopdooris 1 cuctemMaTHKa MIKpOOPraHi3MiB.

3. [Iporecu XUBJIEHHS MIKpPOOPTaHi3MiB

4. BynoBa, pO3MHOXEHHS, CHCTEMaTHKa Tpr0OiB, HAUIIPOCTIMINX, BOJIOPOCTEH

5. ®1i310710T1s1 MIKpOOPTaHI3MiB

6. bioximiuHe okucieHHsA. TUNU JUXaHHS 3aKOHOMIPHOCTI POCTY KYJIbTYpH
MIKPOOpPIaHi3MiB.

7. MikpoopraHi3aMu 1 HABKOJIUIITHE CEPEIOBHIIIE.

14



3M 1.2. BiosioriyHa 04YMCTKH CTiYHMX BOJ B MPMPOJIHUX Ta INTYYHUX
YMOBAX .. ..uvviieeeiiurieeeeeennnrreeeeeannnnrreeeeesnnsneeeeennnns 1,5kp/S54roqunn

1. [Iporniecu camoounitieHHst BojoiM. CarnpoOHICTb.

2. Blonoriyna o4mucTKa CTIYHMUX BOJI.

W

yMOBax.

. bioxiMiuHE OKHCJICHHSI PI3HHUX KJIACIB OpPTaHIYHUX CIIOJYK B aepOOHMX

. bBioxiMiyHa o4KCTKa B MPUPOAHUX YMOBaX, IPYHTOBI METOM OUUCTKHU.
. bioxiMmiuHa ouncTtka B 6i0(inbTpax.
. bioxiMiuHa o4ncTKa B a€pOTEHKAX.

. bioximiuH1 mporecH B aHaep06HHX yMoBax. MeTtanoBe OpOJIIHHS.

Mikpo06ionoriuna Kopo3is.

4
5
6
7. bionoriuHa XxapakTepuCcTHKa aKTUBHOTO MYJTy Ta O10TLTIBKH.
8
9.
1

0. Meronu 6ioTecTyBaHHS 3 BUKOPUCTAHHSM TECT - 00'€KTiB.

2.2.1. Po3moais yacy 3a MOAYJISIMH i 3MICTOBUMH MOYJISIMH

Ta GopMH HABYAJIBHOI POOOTH CTy/IeHTA

AeHHa ¢opMa HABYAHHA

Monymi (cemecTpn) Beworo, dopmu HaBUATILHOI POOOTH
Ta 3MICTOB1 MOJTYJI1 KpeIUT/TOANH Jlexir. | Cem., TIp. | JIa6. | CPC
Mopayas 1. Mikpo6ioJioris 2,5/90 15 15 60
3M1.1. MikpoopraHizmu 1 1.0/36 7 6 73
HABKOJIMIITHE CEPEIOBHIIIE.
3M1.2. biojioriyna O4uCcTKU
CTIYHUX BOJ| B IPUPOJTHUX 1,5/54 8 9 37

Ta ITYYHUX YMOBax

3204Ha GopMa HABYAHHA

Monyri (cemectpu) Bceworo, ®opmu HaBUANBHOI pOOOTH
Ta 3MICTOBI MOy KpEeIuT/TOANH Jexu. | Cem., Ilp. | JIa6. | CPC
Monayas 1. Mikpo0ioJioris 2,5/90 6 4 4 76
3M1.1. Mikpoopradi3Mu 1 HaBKOJIUIIIHE 1,0/36 3 ) ) 29
cepenoBuiie. (8 cemectp)
3M1.2. biosioriyaa o4ncTKa CTIYHUX BOI
B IPUPOJIHUX Ta WITYYHHUX 1,5/54 3 2 2 47

yMOBax (9 cemectp)
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2.2.2. JlekuiiiHuii Kypc
JAeHHEe HABYAHHS

KinekicTs rogua
3a CHeLiaIbHOCTSIMH,
3MmicT criertianmizarismu (mudp,

abpesiaTypa)

6.092600 BB

3M1.1. MikpoopraHi3Mu 1 HaBKOJIMIITHE CEPEIOBHIIIE.

1. Ilpeamet MikpoO6iomOTist Ta HOTO 3B'SA30K 3 OUUCTKOIO 1

MMpUPOIHUX Ta CTIYHUX BOJ.

2. Mopororist 1 cucremMaTuka MiKpOOpPraHi3MiB. 1
3. [Ipornecu XUBJIEHHSI MIKPOOPTaHi3MiB 1
4. BynoBa, pO3MHOXEHHS, CHCTEMaTHKa TPUOIB, 1

HaWUMPOCTIIINX, BOAOPOCTEMN.

5. ®1i310710T1s1 MIKpOOPTaHI3MiB 1

6. bioximiuHe okucieHHs. Tunu quxaHHs 3aKOHOMIPHOCTI 1

POCTY KYJIBTYPU MIKPOOPTaHi3MiB.

7. MikpoopraHi3Mu 1 HABKOJIUIITHE CEPEIOBHIIIE. 1

3M 1.2. biosioriuHa o4MCTKa CTIYHUX BOJ B IPUPOAHUX Ta IITYYHUX YMOBAX

8. IIponecu camoouuiieHHs BoioiM. CanpoOHICTh 1
9. BioJsioriuHa 04MCTKA CTIYHUX BOJI. 1
10. bioximMiuHe OKHCIIEHHS PI3HUX KJIAC1B OpraHIYHUX 1

CIOJIyK B aepOOHUX YMOBaXx.

11. bioxiMiyHa OYKHCTKa B MPUPOIHUX YMOBAX, IPYHTOBI 1

MCTOIHU OYHUCTKH.

12. bioximiyHa ouncTKa B 010(iIbTpax. |

13. bioximMi4yHa OYHCTKA B a€pPOTCHKAX. |

14. BionoriyHa XxapakTeprUCTUKa aKTUBHOTO MYJy Ta 1
O10TLTIBKH.

15. Meroau 6ioTecTyBaHHs 3 BUKOPUCTAHHSM TECT - 1
00'eKTiB.
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3a09YHC¢ HABYAaHHHA

KinekicTs rogua

3a CHELIaIbHOCTSIMH,

3MicT crierianizarismu (mudp,
aOpesiarypa)
6.092600 BB
1 2
3M1.1. MikpoopraHi3Mu 1 HaBKOJIMIIIHE CEPEAOBUIIE. 8§ CEMECTP
1. IIpeameTr MmikpoOiojoris Ta HOro 3B'S30K 3 OYHCTKOIO 1
NPUPOJIHUX Ta CTIYHUX BOI.
2. Mopdooris 1 cuctemMaTHKa MIKpOOPraHi3MiB.
3. [Ipornecu KUBJIEHHSI MIKpPOOPTaHi3MiB 1
4. bynmoBa, pO3MHOXEHHS, CHUCTEMaTHKa  TpHOIB,
HaWUMPOCTIIINX, BOAOPOCTEMN.
5. ®1i310710T1s1 MIKPOOPTaHi3MiB
6. bioximiuHe okucieHHs. Tunu AUxXaHHS 3aKOHOMIPHOCTI 1
POCTY KYJIBTYPU MIKPOOPTaHI3MiB.
7. MikpoopraHi3Mu 1 HaBKOJIHIIIHE CEPEOBHUILIE.
3M1.2. bionoriuHa OYUCTKU CTIYHUX BOJ B MPUPOJHUX Ta IITYYHUX YMOBaX
9 cemectp
8. Ilponiecu camoouutienns BogonM. CanpoOHICTb
9. BioJsioriuHa 0YMCTKA CTIYHUX BOI. 1

10. bioximMi4He OKHCIEHHS PI3HUX KJIAC1B OpraHIYHUX

CIOJIyK B a6pOOHUX YMOBaX.

1

1. BioxiMiuyHa OYMCTKA B IPUPOJTHUX YMOBAX, IPYHTOBI

MCTOJIHU OYUCTKH.

12. bioximiyHa ouncTka B 010(pIbTpax.

13. bioxiMiyHa OYUCTKA B a€pPOTEHKaX.

14. BionoriyHa xapakTepucTUKa aKTUBHOTO MYJy Ta

O10IUJTIBKH.

15. Meroau 6ioTecTyBaHHs 3 BUKOPUCTAHHSM TECT -

00'eKTIB.
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2.2.3. llpakTuyHi (ceMiHaApCHKI) 3aHATTA
JeHHe HABYaHHS

KinekicTh roguu
3a CIEIIaJIbHOCTIMH,

3MicT crieniaizamnisasMu
(mmdp, abpesiaTypa)
6.092600 BB
3M1.1. MikpoopraHi3Mu 1 HaBKOJIMIITHE CEPEIOBUIIIE
1. 3aranpHi mpaBuiaa poOOTH B  MIKPOOIOJOTIYHHX 1
n1aboparopisix
2. Cxnaj 1 IpuroTyBaHHS MOXUBHUX CEPEIOBUII 2
3. Meroau crepumizaltii i mactepusaiii 2
[ToTounuit koHTpONH 31 3M 1.1 1

3M1.2. BiosioriuHa OYMCTKU CTIYHUX BOJ B IPUPOAHUX Ta IITYYHUX YMOBAX

4. OuiHKa SIKOCT1 BOAM 3a CTYIIEHEM CallpoOHOCTI 2

6. CyTHICTh 010XIMIYHHX MPOIIECIB OUUCTKH BOJIU

7. AHami3 aKTUBHOTO MYJTy

8. BuBueHHs1 MeTO/1iB O10TECTyBaHHS

— NN

[ToTounuit kKOHTpOH 31 3M 1.2

3a0YHC HABYAaHHHA

KinekicTs roguu

3a CHeLiaIbHOCTSIMH,
3micT creniangi3aniamMu
(udp, abpesiatypa)

6.092600 BB

3M1.1. MikpoopraHi3mMu 1 HABKOJIUIITHE CEPEIOBUIIE

1. Metoau crepuiizarliii 1 mactepusarii

2. OuiHKa AKOCTI BOJY 33 CTYIIEHEM CalpOOHOCTI

3M1.2. bionoriuHa OYUCTKU CTIYHUX BOJ B MPUPOJHUX Ta IITYYHUX YMOBaX

3. CyTHICTh 010XIMIYHHX MPOIIECIB OUYUCTKHU BOIU 1

4. BuBueHHs MeTO/1iB 610TeCTyBaHHS
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2.2.4. JIabopaTopHi podoTH
JeHHe HABYAHHSI,
He nepeobaueno

3a09YHC¢ HABYAaHHHA

KinpkicTe roguu
3a CIEIiaIbHOCTIMH,
crieriamsamnisaMu
(mmdp, abpesiaTypa)
6.092600 BB, OB

3MICT

3M1.1. MikpoopraHi3mMu i HAaBKOJHUIIIHE CEPEJOBUIIE

1. InIMKATOPHI opra”izmm !
2. CamoounuieHHs BOAOWM. 30HU CanipoOHOCTI 1
3M1.2. BiosioriyHa OYMCTKH CTIYHUX BOJ B MPUPOJIHUX Ta IMITYYHHUX YMOBAX

3. BiosioriyHuii aHaIi3 AKTUBHOIO MYJy Ta 0ilOILUIiBKHM 2

2.2.5. InauBinyaJbHi 3aBJaHHSA:

/lenne naBuanus - PI'P
Mera pobOTH — BUBYEHHS NPOIECIB OIOJOTIYHOI OYMUCTKUA CTIYHHX BOJ B

NPUPOJHUX 1 MITYYHUX yMOBax. PO3paxyHOK OYMCHHUX CIIOPY/I.

Y mpoueci BHUKOHAaHHS  PO3paxyHKOBO-TpadiuHOi poOOTH  CTYACHTHU
3aKpIIUTIOIOTHh  OZICpKaHI TEOPETWYHI 3HAHHS B 00JacTi OI0JOTIYHOI OYHCTKH,
IPOIIECIB, IO MPOXOATH B Ol0CTaBKax, 010(IbTpax Ta iH., GOPMyBaHHS aKTUBHOTO
Myqy Ta OIOIJIIBKM, @ TaKOX KOHTPOJb POOOTH OUMCHUX cropyld. OnaHOBYIOTbH
HABUKU POOOTH 3 HAYKOBOIO Ta TEXHIYHOIO JIITEPATypOIO, 3 JOBITHUKAMHU.

Po3paxynkoBo-rpadiuHa poOOTa BUKOHYETBCS y 7 ceMecTpi, MpuOIU3HUN
o0csr 20 — 25 cTOpiHOK.

[InanoBwuit o0car rpadiyHO-pO3paXyHKOBOI poOOTH — 15 TOUH.

SIKicTh BUKOHAHHS Ta 3aXUCTY PO3PaXyHKOBO-rpadiuHOl poOOTH OLIHIOETHCS
BukiamadeM 3a 100 OampHOI0O cHcTeMO0. MakcuManbHa OIlIHKA 32 KPEIUTHO-
o : : . \ :

MOJlyJIbHOIO cucTteMoro cknagae 30% OaniB. YCHIIIHUI 3aXUCT € 0OOB'A3KOBUM 1

BBAXXA€TbCAd TaKUM 34 YMOBH IIPpaBHUJIBHOI'0O BHKOHAHHA 3aBAdHHA. 3axmucT
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PO3paxyHKOBO-TpaigHOT pOOOTH TAKOXK € OJTHUM 3 OCHOBHUX KPUTEPIiB AOMYIICHHS

CTYyJIEHTa JI0 3/1a4l eK3aMeHY.

3a04yHe HABYAHHS — KOHTPOJIbHI po0oTH

KonTponsaa po6ota Ne 1 — IIporiecu 610XiMIYHOTO OKMCIICHHS B a€pOOHUX Ta
aHaepoOHUX yMOBax. BukoHyeTbcs y 8 cemectpi.

Kontpoarna pobora Ne 2 — bioximiuHa ouncTka. Bukonyetscs B 9 cemectpi.

[TnanoBHit 06CIT caMOCTIMHOI poOOTH Ha BUKOHAHHS KOHTPOJBHUX POOIT — 1O
10 ronuH Ha poOOTY.

Meta KOHTpOJILHOI pOOOTH — 3aCTOCYBaHHS yCiX 3HaHb Ta BMiHb 3 KypCy

«Mikpobiomoris.
Y mporeci BUKOHaHHS KOHTPOJBHOI pPOOOTH CTYIACHTH 3aKpiILUTIOIOTH OJEprKaHi
TEOPETUYHI 1 MPAKTHYHI 3HAHHS 3 MHUTAaHb PO3MOBCIOKEHHS MIKPOOPraHi3MiB B
6iocdepi; MopdoJioris, pocT 1 PO3BUTOK MIKpOOpPTaHi3MiB, OCHOBHI (Di310JI0TI4HI 1
0l0XiMIYHI  BJIACTMBOCTI, CIIOCOOM KYyJIbTUBYBAaHHS, IUTAHHS MIHJIUBOCTI
MikpoopranizmiB. Oco0OnuBa yBara NpUIUIAETCS MIKPOOIOJIOTIYHUM IpoLiecaM B
NPUPOJHUX CEPENAOBUIAX, HA TEXHOJOTIYHUX CTaliAX OYHWIICHHS MPOMHCIOBUX
CTOKIB, TIPOMHUCIIOBUX BiJXOJIiB.

CryneHTu BYaThCs 3A1MCHIOBATH 1 aHAI3yBaTH Pe3yJabTaTH MIKPOO10JIOTiYHOTO
KOHTPOJIFO pOOOTH CIOPY/l 010J0T1YHOI OUMCTKUA BOJAM, OI[IHIOBATU MPOJYKTHUBHICTH
MIKpOOHUX TMOMYJIAIIN, CTPYKTYpY MIKpOoOHUX OioleH031B. OMaHOBYIOTh HABHUYKH
poOOTH 3 HAYKOBO-TEXHIYHOIO, TOBIJIKOBOIO JITEPATYpPOIO.

SIKicTh BUKOHAHHS Ta 3aXHCTYy KOHTPOJIBHOT pOOOTH OIIHIOETHCS BHKJIAa4eM
32 TOKa3HUKaMHU «3apaxoBaHO» ab0 «He3apaxoBaHO». YCHIIIHUK 3aXUCT €
00OB'SI3KOBHM 1 BBAXKAETHCA TAaKUM 32 YMOBH TPaBHJILHOTO BUKOHAHHS 3aBIaHHS Ta
SAKIIO CTYJCHTOM JaHl BIANOBIAI HA OUIBIIICTh TOCTaBJICHUX 3alUTaHb
(IOTyCKarThCsl OKPEMI HETOYHOCTI). 3aXHUCT KOHTPOJILHOT POOOTH TaKOXK € OJTHUM 3
OCHOBHUX KPUTEPIIB JOMYIIEHHS CTYJCHTA JI0 3/1a4i €K3aMEeHY.

KonTponbHai poO0oTH BHUKOHYIOTBCS y 8 1 9 cemectpax, mpuOIM3HUI 00CsT

pob6otu 10-15 crop., 3aranbauit oocsr yacy Ha BukoHaHHs KP — 10 roguH.
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2.3. CamocrTiiiHa HaB4YaJIbHA po00TA CTY/AEHTA

(popmu camocTiHHOT pOOOTH, OOCAT y TOJIMHAX )
[enna ¢popma

®dopmu camocTiitHOT poboTH OO0csr y ronnHax
BuBYeHHS TEOPETUYHUX MTUTAHD:
1. MeTtonuka poO0OTH B MiKpoOi0JIOTiUHIN Jab0paTopii. 10
[IpuroTyBaHHs MOKUBHUX CEPEAOBHII, KITbKICHUNA 00K
MIKpPOOpPIaHi3MiB.
2. bioximMiuHe OKHCIICHHS PI3HUX KJIaciB OPraHIvYHUX CIOJYK B 10
aepoOHUX 1 aHaepOOHUX YMOBaX.
3. OuiHka SKOCTI BOJIM 32 CTYIIEHEM CalpOOHOCTI. 10
biorecTyBaHH1.
4. Po3zpaxyHok criopy 010J10T14HOT OYMCTKH B MPUPOTHHUX Ta 15
MTYYHUX YMOBaX.
BukonanHs po3paxyHKoBO-TpadidHOT poOOTH 15

3aouHna popma

dopmu caMOCTIHHOT pobOoTH

OO6csr y roguHax

BuBuenns TCOPCTUIHUX ITNUTAHb

56

BukoHaHHS KOHTPOJIBHHUX POOOT

20

3. 3ac00u KOHTPOJIIO Ta CTPYKTYPA 3aJTIKOBOT0 KPeIUTy

denna ¢popma

Buau Ta 3aco0u KOHTpOJIIO
(TecTyBaHHS, KOHTPOJIbHI pOOOTH, IHIUBIyaIbHI POOOTH TOIIIO)

Posnoain 6amis, %

MOAYJIb 1. IloToyHMi KOHTPOJIb 3i 3MICTOBUX MOXYJIIiB

3M 1.1 KontponbHa poboTa 10%
TectyBaHHs 10%

3M 1.2 KonTtposibHa poboTa 10%
3axuct PI'P 30%
IlincymkoBuii koutTpoab 3 MOJAVYJIIO 1 - ek3ameH 40%
Bceworo 3a monynewm 1 100%

3aouna ¢opma

Buau ta 3aco6u KOHTPOITIO

(TecTyBaHHS, KOHTPOJIbHI poOOTH, IHIUBIyaIbHI POOOTH TOIIIO)

3axXHUCT KOHTPOJIbHUX POOIT

Ex3ameH - yCHI BiZIIIOBI/Il HA MUTaHHS 3a OLIeTaMuU
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4. IndopmaniiiHO-MeTOAUYHE 320€31eYeHHSA

3M,

bi6morpadiuni onucu, [HTepHET anpecu
JIe 3aCTOCOBYETHCSI

1. PekoMeH10BaHa OCHOBHA HaBYAJIbHA JTiTepaTypa
(M apyYHUKH, HABYATbHI TOCIOHUKH, 1HIII BHIAHHS)

1 |Herrepesa JI.U, Copoxuna E.b MuxkpoOuosiorusi BOJIbI. 3M1.1,1.2
XapbkoB XI"AT'X 2002. — 168c.
2 |Herrepesa JI.U., I'ynan N.A. TTocobue k mpakTHYECKUM 3M2.1,1.2

3aHATHSM U KypCOBOW paboOTe MO TEXHOJIOTHU OUYUCTKU
CTOYHBIX BOJ M MHKpoOuosoruu. XapbkoB XI'AI'X

2003.—-151c.

3 |Tay6e II.P., bapanoBa A.I'. Xumusi ¥ MHUKPOOHOJIOTHS 3M2.1,1.2
BoJbI. M.: Briciias mikoma, 1983. — 280c.

4 |PormuctpoB M.H., T'Bo3max IL.H., Crasckas C.C. 3M2.1,1.2
Muxkpo6uosnorus ounctku Bojsl. — K.: HaykoBa mymka,
1978. — 268 c.

5 |Bo3nas H.®. Xumusa u muxpoOuosorus. M.: Beiciias 3M2.1,1.2

mkoJa , 1978. — 390c.
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