JTHIMPOBCHKHUM NOJITEXHIYHUM ®AXOBUM KOJIEK

AHOTAIISA HABYAJIBHOI JTUCIUILITHHA

«EKoJ10riss B 010TeXHOJIOTII»

CrenianpHICTD G21 BiorexHoJiorii Ta 0ioiH:KeHepist

l"ary3b 3HaHB G Inxenepisi, BUPOOHMIITBO Ta OYIIBHULITBO

OcsitHbO-nIpo(eciiiHa nporpama | Bioximiune BUpOOHHITBO

OcsiTHbO-nIpodeciiinuii cTyniHb | ddaxoBuii MoJIOAIIMI GaKaIaBp

1. 3araabHa iHdopManis Npo HaBYAJbHY IMCHUILIIHY

Craryc AUCUMILTIHA BubipkoBa nucuuruiina npogeciiHol miAroTOBKH

Kypc nouarky v

BUBYEHHS TUCIUILIIHA

CemecTp BUBUYECHHS 08

HaBYAJbHOI JUCLHUITIIHI

OO0csr HaBYaIbHOT OO6csr nHaBuanpHOi mucruiutian ctaHoBuTh 4,0 xpenutn €KTC, 120 roaun, 3

JUCIHATIIIHA skux 60 roaMHM CTaHOBHTH KOHTaKTHa poOoTa 3 BukiamadeMm, 60 roguH —
camocTiiiHa poboTa

Mosa VYkpaincbka

BHKJIQJaHHS

[TincymkoBHii KOHTPOIL | 3aiik

Po3poOHuk Yopnopot Onbra FOpiiBHa — BuKiagau XiMiKO-TEXHOJOTTYHUX JUCIHUILIIH,BUIIA
KBaJtiQikarliifHa KaTeropis
KonTaktHa iHpopmaris: chornorotolya@gmail.com

2. Onuc (ucuMnJIinm

Mertoro BUBYEHHS HaBUAJIBbHOI TUCHMILIIHM «Exouoris B 6ioTexHomorii» € GopMyBaHHS y MaOyTHIX
(axiBIIiB, sIKI MalOTh KOMIETEHIIIIO Y pO3pOOIIi 3aX0/1iB MIOA0 3aXHUCTY HABKOJIHUIIHHOTO CEPEIOBHUIIA Bif
AHTPOIIOT€HHOT0 3a0pyTHEHHS, TEXHIYHUX PIIIEHb BITHOCHO PO3B’S3yBaHHsS EKOJOTIYHUX HpoOieM
HABKOJIUIITHBOTO CEPEIOBHUINA 1 MOTO CKJIAJOBUX — OYMIIEHHS CTIYHUX BOJ, 3€MJI, TOBITPs, IEPEPOOKHU
TBEPAUX, PIIKUX, Ta30MOAIOHMX BIIXOMIB. 3Ha4eHHs OI0TEXHOJIOTIi B PIIICHHI €KOJOTIYHUX MpodiieM
3pOCTa€e y 3B'SI3KY 3 TEXHIYHHUM IMPOTPEcOM 1 30UIBIICHHSIM MacIITabiB MPOMUCIOBOTO BUPOOHUIITBA,
HACIIIIKOM SIKUX € TIOCHJICHHSI HETaTUBHOT'O TUCKY JIFOJIMHU Ha POCIMHHUHN 1 TBAPUHHUH CBIT IUIaHETH.

SIK pe3ynbTaT BUBYCHHS HABUAIBHOI JMCIUTUTIHA 3100yBad OCBITH TIOBUHEH 3HATH:

- €KOJIOT1UHI Ta €KOHOMIYHI HACTIAKU 3a0pyIHEHHS HAaBKOJIHIIHBOTO CEPEOBHUIIA BiAXOJaMU
010TE€XHOJIOT1YHOI TPOMHUCIIOBOCTI;

- KJ1acu(ikalliro Ta XapakTepuCTUKY 3a0pyAHEHb IPOMHUCIOBOI 010TEXHOJIOTIT;

- MMOKa3HUKH, KOHTPOJIb 1 HOPMYBaHHS 3a0pyAHEHHS MOBITPSI, BOAU 1 IPYHTY;

- OCHOBH IPOILIECY OUUIICHHS CTIYHUX BOJ;

- KOHCTPYKLIIO Ta IPUHLMUI A1l 3BUYAWHUX OYHMCHHUX CIOPYIKEHb (aepOTEeHK, 010pUIbTP),
MITYYHO IMMOO1T1I30BaHOi Gi0MacH 3a JOMOMOT 010 iMMOO11i30BaHUX (PEPMEHTIB;

- OCHOBM TPOIECYy YTHII3amii, TOXOBaHHS TBEPAUX 1 PIAKUX BIAXOAIB IMPOMHCIOBOTO 1
CUIbCBKOTOCTIOAAPCHKOTO BUPOOHHUIITBA, TOOYTOBHUX BIAXO/IIB;

- MIPUHITMIIN Ta MAXOAM MO0 PEeKYyIbTUBAIl 3a0pyaHEHOT 3eMJIi, 110 BKIIOYAIOTh TEXHOJIOTIT
3 BUKOPHCTAHHSM IITaMiB, OTPUMAaHUX METOJAMU T'€HHOI 1H)KeHepii, 3aCTOCYBaHHS MOJIIMEPiB, TIHOOKOT
OpaHKH ¥ aepartii;

- METOAM HEeUTpamizauii JypHHX 3amaxiB 3a JAONOMOTOI0 OI00YMCTKH 3 BUKOPHUCTAHHSIM
«MOKPHX» 1 «CYXHX» PEaKTOpIB.




Bmitu:

- npo¢eCiifHO MiIXOAUTH 10 BUPIIIEHHS €KOJIOTTYHUX Mpo01eM 610TeXHOIOTTYHUX
MiITPHUEMCTB;

- BH3HAYaTH Cy4acHi Ta e()eKTUBHI METOJIM YTHIII3allii IPOMUCIOBUX BUKU/IIB;

- OOTpYHTOBYBATH BHOIp TEXHOJIOTTYHHUX CXEM Ta 00JIaIHAHHS 111 OYUCTKHU CTIYHHX BOJI,
ra30BUX BHKHUJIIB Ta TPOMHUCIOBHUX BiXO/IB;

- OpIEHTYBATHCh B PO3MAITTI anapaTypy i MPUHIIMIIOBO OOUPATH i1 UIs JAHOTO MPOIECY
OYHUCTKH 200 peKymepariii;

- e(EKTUBHO BHKOPHCTOBYBATH TEXHOJIOTIYHI ITapaMeTpH, YMOBH POOOTH, OYMCHHUX CIIOPYT
JUISL IPOTHO3YBAHHS SIKOCTI OYMILEHHS CTIYHUX BOJI, Ta30BUX BUKHUJIIB MPOBEJCHUMHU PO3pPAXyHKAMHU
OYUCHHX CIIOPY/I;

- pO3paxoByBaTH PO3MIpH CIIOPY.I Ta MAOUPATH ONTHUMAJIBHY 103y aKTUBHOTO MYITY JIJIs
NIEBHOTO HABAHTA)XXKCHHS OYMCHUX CHOPY/ PI3HUX KaTETropii;

- MPONOHYBATH CYYaCHI METO/M MOKPAIIEHHS CTYIEHIO OYMILEHHS CTIYHUX BOJ, Ta30BUX
BHUKHJIIB Ta IEPEPOOKU IPYHTIB.

3 3MicT HABYAJBHOI AUCHHUILTiHA

Beryn

IcTopist po3BUTKY Ta CTAHOBJIEHHS 0iIOTEXHOJIOTII IK HAYKHU Ta cdepu BUPOOHUUTBA.

AHTPOTIOTeHHUI BIUTMB 010TEXHOJIOTIYHOT T'aTy3i Ha HABKOJIMIITHE TPUPOIHE cepenoBuie. CTBOPEHHS
€KOJIOTTYHO-0e3MeYHNX TEXHOJIOTTYHUX MPOIIECiB Ta BUPOOHUIITB.

[Insixu MPOHUKHEHHS CydacHHX OiompenapaTiB B JTOBKiLUIA. HeraTnBHI HACHiAKU JUIsl POCIHHHOTO,
TBapUHHOTO CBITY 1 JIIOJJUHHU.

HanpsiMu nepkaBHOT €KOJIOTIYHOI MONITHKK YKpaiHu. 3akoHonaB4a 0a3za YKpaiHM 1O BigxoJax.
OcHoBHI 3akoHU YKpaiHu npo Binxoau, «[Ipo ocHOBHI HampsMU JIep:KaBHOI MOJITUKU YKpaiHU y ramysi
OXOpOHHU JTOBKLIISI, BUKOPUCTAHHS NPUPOIAHUX PECYpCiB Ta 3a0e3meueHHs! eKoyoridHoi Oesmekn», «IIpo
3arajabHOJIEPXKABHY MPOrpaMy IMOBOKEHHS 3 TOKCMYHHUMHU Bigxofamu». HopMmMaTHUBHUI HOKyMEHT 3a
IpaBUJIaMH yTHITI3amii 1 3HUIIEHHS HEAKICHUX OloIpernaparis.

Cdepu 3actocyBaHHs O0IOTEXHOJIOTIi: OYMINEHHS CTIYHMX BOJ; YTHIII3allis 1 MOXOBaHHS BiJIXOIIB;
3aXHUCT 1 MOJIMIIEHHS POAIOYOCTI IPYHTY; 3aXHCT BiJl 3a0py/AHEHb aTMOC(EPHOTO MOBITPSI.

3100yBa4 OCBITH TOBHHHI 3HATH:

- 1CTOp1O0 PO3BUTKY O10TEXHOJIOTII SIK HAYKH;

- AQHTPOIIOT€HHHH BIUIMB G10TE€XHOJOTIYHOT ray3i Ha HaBKOJIMIIIHE MPUPOJIHE CEPEOBHUIIIE;

- HaIpsIMU JIEP3KaBHOI €KOJIOTTYHOI MOMITHKU Y KpaiHu;

- 3aKoHOJIaBuy 0a3zy YKpaiHM MO BiJIX0/aX;

- chepu 3acTocyBaHHS 010TEXHOJIOTI].

Tema 1 OuunieHHs CTIYHUX BOJ

BioxiMiuHI METOOM OUHIIEHHSA CTIYHMX BOJ. 3arajbHl MOJOXKEHHS MO0 O10XIMIYHUX METOJIB
OYUINEHHS CTIYHHUX BOJ.

bionoriyHe OYMINEHHS CTIYHMX BOJ| Y NPUPOAHUX YMOBaxX(IOJs 3pOIIEHHS, Moy (iibTparii,
010JI0T14H1 CTaBKH).

bionoriyne ouMIIeHHs CTIYHUX BOJI B aepOOHHMX YMOBaX B IITYYHHUX CHOPYKEHHSX 3a JOIOMOTOI0
aepoTeHKiB abo O010(iNbTPIB PI3HUX KOHCTPYKTUBHUX Ta NPUHIUIOBUX O3HaK.  XapaKTepUCTHKA
«aKTUBHOTO» MYy (BUIM MiKpoopraHizmiB).  OCHOBHI apaMeTpu aepoOHOTO OUHUIIIEHHS.

AHaepoOH1 nporecu ouMIeHHs cTiuHuX BoJ. Ilnsixu ontumizaiii ymMoB aHaepoOHO1 6ioaerpaaaii
OpraHiyHuX pedoBuH. ['pynu Oaktepiil i onTUMalbHI YMOBH iX KyJbTHBYBaHHS. MexaHi3M aHaepoOHOTo
OUMIICHHS CTIYHUX BOJA. AHaepoOHI peakTopH (CENTHUKTEHK, METAaHTEHK, JBOTEHKOBHH 30poxyBau is
MyJIy).

3100yBayi OCBITH MOBUHHI 3HATHU:

- 010XIMIYHI METOOU OYHUIIIEHHS CTIYHUX BOJI;

- 010JIOT14HI METOIU OYHUIIIEHHS CTIYHUX BOJI;

- XapaKTEpUCTHUKY «aKTUBHOT'0» MYILY;

- TapaMeTpu aepOOHOT0 OUYMIICHHS;

- aHaepOOHI1 MPOIECH OYUIIEHHS CTIYHUX BOJI.

Bwmitu:

- 3aCTOCOBYBATH OJICp)KaHHI 3HAHHS JUIsI BHOOPY METO/y OUMIIICHHS CTIYHHX BOJI;




- MiI0upaTH ONTUMAJIbHI YMOBH JIJIS KYJIbTUBYBAaHHS OaKTEpiii;

- BiIOMpaTH poOH CTIYHUX BOJ,

- po3paxoByBatu bIIK ta XIIK;

- BUKOHYBATH JTaOOPATOPHUIA EKCIICPUMEHT;

- oopmMITFOBaTH PE3yIIBTATH MPOBEICHHS J1a00PATOPHOTO EKCIIEPUMEHTY.

Tema 2 Biosioriune ounieHHs1 3a0pyTHEHUX I'PYHTIB

Brnus 3a0pyaHens Ha rpyHTOBY 0ioTy. ETanm nerpanarii 3a0pynHEHHS IPYHTIB 3 BUKOPUCTaHHSAM
MIKpOOpraHizMiB. MeTo I OYHMIICHHS IPYHTIB Biag 3a0pyaHeHb. CIOCOOM OYMINCHHS IPYHTIB BiJl 1HIIHMX
3a0py/THEHD.

TeopernuHi ocHOBH. SIKicCHUI CK1aa MIKpOQIOpH TPYHTIB.

3100yBayi OCBITH MOBUHHI 3HATH:

- KJ1acudikaiiro IpyHTIB;

- croco0u BiOOpy MpoOu IPyHTIB;

- BHJIU 3a0pyIHEHHS TPYHTIB;

- eTamnu Jerpajaiii 3a0pyIHeHHs IPYHTIB;

- METO/IM OYHUIIICHHS IPYHTIB.

- BiI0MpaTu NpodU IPYHTIB;

- 3aCTOCOBYBATH OJICP)KaHHI 3HAHHSA 111 BUOOPY METOy OUYHILICHHS IPYHTIB;
- BUKOHYBAaTH Ja0OpAaTOPHUN €KCIIEPUMEHT;

- BUKOHYBaTH HEOOXi/IHI pO3paxyHKH;

- oopmiIrOBaTH pe3ybTaTH NPOBEACHHS J1a00PATOPHOTO EKCIIEPUMEHTY.

Tema 3 bioxiMiuHi MeTOIH OYHILIEHHA OBITPS

3axuct armocdepu BiI MPOMHCIOBUX 3a0pyaHeHb. 3a0pyqHEHHS y BHPOOHHUITBI OiOCHHTE3Y.
OcHoOBHI cKJIaJ10B1 3a0pyAHEHb FA30BUX BUKU/IIB MIAIPUEMCTB. METOAM OYUCTKH ra30BUX BUKH/IIB.

ba3oBi THIHM yCTaHOBOK Tt 010JI0TTYHOTO OUHINEHHs MoBiTps. [Ipukitamu 3acrocyBanHs 6iopeakTopa.
[Tpuniun pobotu GiopeakTopa AJIs OUMIIEHHS MOBITPS BiJf TOKCHYHMX HIKIJIMBHX 1 JIETKUX PEUOBHH, 110
MarOTh HEIPUEMHHN 3armax.

3100yBa4 OCBITH TOBUHEH 3HATH:

- criocodu B1100py MpoO MOBITPS;

- OCHOBHI CKJIa/I0B1 3a0pyJHEHb I'a30BUX BUKU/IIB MiAIPUEMCTB;

- METOIH OYMCTKH ra30BUX BUKHUIIB,

- MPUHLIMI poOOTH OlopeakTopa;

- MPUKJIAJN 3aCTOCYBaHHS OiopeakTopa.

- BiIOMpaTy mpoOu MOBITPA Ta rasis;
- 3aCTOCOBYBATH 3HaHHS AJI1 BUOOPY METOJly OUMILIEHHS MOBITPSL.

Tema 4 Bbiosnoriuna Tpancdopmanis Biaxoais

BioTpancdopmaliis OpraHiuHUX BIIXOIB METOJOM KOMIIOCTYBaHHS Ta BEPMHKYJIbTHBYBAHHS.
3acTocyBaHHS MPOJIYKTIB KOMIIOCTYBaHHS B CIbCBKOMY TOCTIOAApCTBI.

3axo/¥ 10 B1IBEPTAHHIO 3a0py/JHEHb JOBKULIS MIANPUEMCTBAMHU 010TEXHOIOTIYHOI IPOMHCIOBOCTI.

MiniMizamisi BiIXOAiB 1 BiABepTaHHS 3a0pynHeHHs. Moaudikanii BUPOOHMYMX IPOLECIB,
BUKOPUCTAHHS BiJIX0/1iB BUPOOHUIITBA B CLIILCHKOMY T'OCIOJAPCTBI.

VYrunizarmiss BIIXOMIB JAESKHX Taldy3edl XapuyoBOi MPOMHCIOBOCTI. YTHITI3allisl BIAXOMIB CIUPTOBUX
3aBOJIIB.

[Insixu 3HIKEHHS BUKUIIB y aTMochepy, Y BOJOWMH, YAOCKOHAJICHHS YIIPABIiHHS Ta MMOBOHKEHHS 3
Bigxonamu. Komruieke 3aX0iB 111010 OXOPOHU HABKOJHMIITHHOI'O CEPEIOBUILA.

3100yBayi OCBITH MOBUHHI 3HATHU:

- KJacu(iKalio OpraHiyHIX BiIXOIiB;

- CYTHICTb BEpMHUKYJIbTUBYBAHHS;

- CYTHICTb METOAY KOMIIOCTYBaHHS;

- METOAM YTHJII3aIlii BIIXO/IIB IPOMHUCIOBOCTI;

- IUISIXY 3HUKCHHS BUKUIIB BUPOOHMIITBA Y aTMOChEDY.




- MiI0upaTH METOIW YTUJII3aIlil BIIX0/1iB BUPOOHUIITB;

- BUKOHYBATH JTa0OPATOPHUIA EKCTIEPUMEHT;

- BHKOHYBAaTH HEOOXiHI PO3PaXyHKH;

- o OpMITIOBATH PE3YNIbTATH POBEACHHS JTAOOPATOPHOTO EKCIIEPUMEHTY.
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