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Po3aisr 1. Onuc HaBYaabHOI AucHUILIIHE  «BiloTexHoJ10ris1 HABKOJIMIIHBOTO

cepeIoBHINA»

Tabmung 1 — Omuc HaBUaIbHOT AUCHUIUTIHU «B10TEXHONIOTIA HABKOJIUIIHBOTO

CEPEIOBHIIAY

1. Micrie B | [Ipepexsizumu: «3arampHa O100r1s», «bBIOJOris KIITHHWY,
CTPYKTYPHO- «'enerrkay, «3aragpHa 010TEXHOJIOT1SDY

JIOT1UHIH cxemi

MATOTOBKH

MoBa BUKJIAIaHHSA | VKPAIHCbKA

Craryc TUCHIMILTIHA 0008 s13K08d

Kypc/cemectp BuBUeHHS 4 kypc, 7 cemecmp

Kimpkicts kpeautis €KTC
/ KITBKICTh MOJYJIIB

5/1

Jlenna opma HaBuaHHS:

Kinekicte rogud: /50 200.

sektii: 20 200.

MpakTUUHI (CeMiHAPChKI, JabopaTtopHi) 3aHATTs: 40 200.

camocTiiiHa pobora: 90 200.

B macyMKoBoro koHTposro (IIMK, ek3amen): exsaven

3aouHa popMa HaBUAHHS:

Kinekicts rogud: 150 2o0.

JeKmi: 4 200.

MPAKTHYHI (CEMIHAPCHKI, JJAOOPATOPHI) 3aHATTS: 2 200.

caMocTiiiHa poOoTa: /44 200.

B macyMKoBoro koaTposro (IIMK, ek3amen): exsaven




Po3ain 2. [lepesik KoMIeTeHTHOCTEI, siKi 3a0e3Meuye JaHA HABYAJIbHA
AUCHHUILTIHA, MPOTPAMHI pe3yJIbTATH HABYAHHSA

Memor BUBUYEHHSA HAaBUAJIBHOI MUCHIHILIIHUA «B1OTEXHONOT1A HABKOJWITHBOTO
CEPEIOBHINAY € JaTH 3HAHHS CTYJICHTAM MPO OCHOBHI 010TEXHOJIOTIUHI MPOIECH, 10
BAKOPUCTOBYIOTHCA [UUII OTPUMAHHS PI3HUX O10JI0OTIYHO-aKTUBHUX CITOJIYK, TIPO
MIPUHIIUITHN Ta METOIA KOHCTPYIOBAHHS 00 €KTIB O10TEXHOJIOTI, a TAKOXK 3HEIIKOIUTH
HACTIAKA HETaTUBHOTO BIUIMBY JIFOMHN HA HABKOJIUIIHE CEPEIOBHUINE 1 3a0€3MCUnTH
JIFOJICTBY XOPOITY SIKICTh TMTPOKABAHHS B €KOJIOTTYHO YHCTHX €KOCHCTEMAX.

Jlms  mparoroBkn MaWOyTHIX BHCOKOKBamihikoBaHMX (HaxiBIiB, Mma dYac
BUBUCHHS JaHOI HABYAIBHOI JUCITUIUTIHYU 3aIVIAHOBAHO BUPIIMICHHSA TAaKUX 3A60AHDb:
30epeKeHHST TPUPOTHOI EKOJOTIYHOI PIBHOBAarWM TIPW OTPUMaHHI O€3MEUHUMHA
METOJAMH €KOJIOTIYHO YHCTOTO MPOAYKTY, YHUKHCHHS HETAaTWBHOTO BIUIMBY HAa
JOBKUUTS, 3aCTOCYBaHHS TPHUPOJOOXOPOHHUX TEXHOJOTIH IS BITHOBJICHHS
3a0pyTHEHHOI'O JIOBKUUISA, YTHII3amisd 1 3HEMKO/HKEHHS HOBUX HEOS3NEUHUX
B1IXOI1B O010TEXHOJIOTTYHAMHA METOIAMU.

B pesynbrari BUBUCHHS HaBUAJIBHOI AUCIUIUTIHA CTYJCHTH TIOBUHHI 3HAMIU:
JoKepesa Ta THMHA 3a0pyTHEHb MOBKULISA, MIISXH TMEPETBOPEHb 1 010A€CTPYKINi
3a0pyIHEHbh B HABKOJIMIIHHOMY CEPEIOBHINI, OIOTEXHOJIOTIi OYHINCHHS CTOKIB Ta
yTWI3aIli TBEPAMX BIAXOMIB, aJbTEPHATHBHI TMPOAYKTH E€KOOIOTEXHOJIOTII;
CTBOPEHHSI Ta 3aCTOCYBAaHHS O10MECTHIMAIB Ta 010100pUB AJIs 3aXUCTY arpoKyJIbTypP
B1JI IIOITKO/KEHB, CUCTEMH 0100€3MEeKH MPH 3aCTOCYBaHHI1 010TEXHOJIOTIH.

CrtyneHTH TIOBWHHI GMiHU: OIIHIOBATH Ta aHaJII3yBaTH O1OMOHITOPHHT
3a0pyIHeHDb Ol0JIOTIYHMMH 1HAWKATOPaMHU, TECT-CUCTEMaMu Ta O10CEHCOPHUMH
1HIAKATOpaMH;, PO3POOJIATH TEXHOJIOTii O10J0TIYHOrO OYHINCHHS CTIYHHX BOJ 1
ra3omnoOBITPIHAX BUKHUAIB B 3aJ€KHOCTI BIJ TPUPOAHA 1 KUIBKOCTI 3a0pyIHEHb,
¢()eKTHBHO BWKOPHCTOBYBATH TEXHOJOTIUHI TApaMEeTPH, YMOBH POOOTH, OUHUCHUX
CHOpyA JUIS TPOTHO3YBAHHS SKOCTI OYWINECHHA CTIYHMX BOJ, BWU3HAUATH BMICT
OpPraHiYHMX Ta MIHEPAJIbHUX PEUOBMH B CTIUHMX BOJAAX Ta iX (PI3UKO-XIMIUHI
MOKA3HUKHW, PO3PAaXOBYBATH KUJIBKICTh CHHTE3Y 010Ta3y, MPOAYKTIB META00MI3MY TPH
O10KOHBepCli BIAXO/IB, BHU3HAUATH CTYIIHb JACCTPYKIi XapyoBHUX BIAXOIB Ta
HAaKOMMWYCHHsT OloMach MIKPOOPTaHi3MiB TIpU Ol1OKOHBEPCIli XapyoBUX BIAXOMIB;
aHaTI3yBaTH TEXHOJIOTIYHI METOIW TPHUIATHI JJI1 BUKOPUCTAHHS YTWII3AMii THX YH
1HIIAX BIJIXOMIB, BOJIOJITH TEXHOJOTISIMH BHPOOHHUIITBA OaKTepiaIbHUX JOOPHB Ta
3ac001B  OI0JIOTIYHOTO 3aXWCTy POCIHH, BOJIOMITH TIAXOJaMH JI0 PO3POOKH
010TE€XHOJIOT1H, 3aCHOBAHWX HA BUKOPUCTAHHI BIIXO/IB BUPOOHUIITBA 1 CIIOKWBAHHS
K BTOPUHHOT CHPOBHMHH JIJIs OTPUMAHHSA IIHHUX TTPOTYKTIB.
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Tabmua 2 — Tlepenik kKOMIETEHTHOCTEH, skl 3abe3medye AaHa HaBYaJIbHA
JMCITUTUTIHA Ta MPOTPaMH1 Pe3yJIbTaTH HaBUAHHS

IIporpamHui pe3yjbTaTH HABYAHHS

KomniereHTHOCTI, IKHMH MOBHHEH

0BOJIOAITH 3100yBay

— BMITH BpaxoBYBaTH COIlIQJIbHI,
€KOJIOT1YHI, €THYHI, E€KOHOMIUHI
aCIICKTH, BUMOTH OXOPOHH IIparii
BUPOOHUYOT caHiTapii Ta
MOKEKHOT Oe3mekw 1A yac
opMyBaHHS TEXHIYHHX pPIIICHb

(ITP22);
— TIPOBOJUTH poboTy 3
O10JIOTTYHUMH areHTaMu 3

JOTPUMAHHSAM TIPaBWJI 1 HOPM
OionorigyHoi  Oesmeku, y  pasi
HEeOOXI1THOCTI BUSIBJIATH,
KOHTPOJIIOBATH HeOe3neuH1
Oionoriuni arentu (11P24).

MaTh HAaBAYKH 3MIHCHECHHS
6e3neunoi mansHOCTI (3K06);

MaTH MPArHeHHS 10 30€pexKEeHHA
HaBKOJTUTITHHOTO CepeIoBHUIIA
(3K074);

MaTH 3JaTHICTh IUIaHyBaTH (haxoBy
po0OTYy 3 MOTPUMaHHSAM TIPaBWI 1
HOPM OXOpPOHH TMparl Ta 3aXHUCTy
mpaB 1 3J0pOB’S  IPaIllBHUKIB,
3/1aTHICTh CTBOPIOBATH Ha
pobouoMy MICII HaJCKHI YMOBH
Oe3neKu, (b13ugHOTO Ta
TICUXOJIOTIYHOTO koMpopTy,
JOTPUMAHHA CaHITAPHO-TIT1€EHIYHAX
HOPM Ta HOPM BHPOOHHYOI O€3MeKH
(CK16);

MaTH 3JaTHICTh OPraHI30BYBaTH Ta
MPOBOAUTH TPOGECIiHY MisUTHHICTh
3 JOTPUMAHHSM TIPUHIIHITI B
O10eTHKH, HAyKOBOi €TUKH,
CydaCHWX KOHBEHINIA 3 OXOPOHH
KUTTA 1 HaBKOJIUTITHHOTO
CEPCIOBHINA, YCBIJIOMJIIOBATH Ta
HECTH OCOOWCTY BIAMOBIAATBHICTH

3a pe3ysibTaTh JIOCITIDKCHHS
(CK17).




Po3zain 3. IIporpama HaBYaILHOT AV CLUTLTIHU
Moay.ib 1. BioTexHoJI0rii i HABKOJIUIIIHE CepeaoBHIIe

Tema 1. 3B's130K 6ioTEeXHO0J10TiT 3 BUPOOHUYNMU rajTy3siMH
[TousTTa exonoriunoi OGiorexHosorii. L{im OiorexHosorii. OCHOBHI 3aBIaHHS
o1oTexHojiorli. Metoan exo6ioTexHoJiorii. OCHOBHI €leMEHTH Ol0TEXHOIOTTUHHUX
mporeciB. Exojoriuaa cutyartis ta pojib 010TeXHOJIOTII B ii mokpamanHdi. OCHOBHI
HampsaMu 010TexXHOJOT1i. 3B'A30K OG10TEXHOJIOTI] 3 PI3HUMHU TATy3sIMH HAIllOHATBHOI
ekoHOMIKH. HopMmaTuBHA 6a3a eKOJIOTIIHOI Oe3eKH 010TEXHOIOTIUHMX BUPOOHUIITB.

Tema 2. Bio00€KTH-NPOXYLIEHTH, IX 3arajibHA XapaKTepPUCTUKA
3arasibHa XapaKTePUCTHKA 61000’ €KTIB-TTPOIYTICHTIB. biorexuomoris
MIKpOoOHOTO cHHTE3Y. Mopdoaoriaai ocobmuBocTi OiompoayueHTiB. [lopiBHSHHS
Oy10BM 1 03HAK MPOKAPIOTIB Ta OAHOKIITHHHUX €yKapioTiB. EykapioTndaH1 opraHi3Mu
B 010TEXHOJIOTIYHOMY BHUPOOHHIITBI. PI3HOMAHITHICTh MPOKAPIOTHYHUX OPTaHI3MIB
JUTsT BUKOPWUCTAHHA B OlorexHojiorii. Meroaw MIABHINEHHA TPOIYKTHBHOCTI
61000’ €KTIB

Tema 3. MoHiTopuHT Ta OioiHAUKALIISI

AnTtporiorenHi  ¢akropu  3a0pyaHeHHS. MOHITOPHHT CTaHy TPUPOIHUX
00’ekTiB. BiloiHAMKAIIA SK METOM €KOJOTTYHOrO JOCTiKeHHS. OCHOBHI MPHUHITAIIH
Oloigamkami. Mertoa OloiHAMKaIi HAHOPO3MIPHUX 00'ekTiB. JIIXCHOIHIUKAITIA.
OcHoBu  enTomoOioiHamKami. TloHsaTts  «ditoiHaukamisy.  DiTolHaUKAINS
AHTPOTIOTCHHMX BILIUBIB 32 MOP(QOJOTIYHUMH 3MiHAMU pocnH. OIIHIOBAHHS PeaKili
POCIIMH Ha 3a0pyJHCHHS. Amanrariss pOCIHH JIO0 YMOB TEXHOTEHHO 3a0pyIHECHOTO
CEPEIOBHIIIA.

Tema 4. IIpomucioBe BUKOPUCTAHHS 0i0TEXHOJIOTIT B MPUPO00X0POHHI
JSAJIBHOCTI

bioounmtenns criuamx Box. OCOOIMBOCTI CKIIAMOBUX KOMITIOHEHTIB CTIYHUX BOJ
ripHAYOM00YBHUX MmMANPHEMCTB. (OCHOBHI TIOKQ3HWKH TPOIECY O10XIMIYHOTO
OYHIIEHHSA CTIYHMX BOJA. Meroad OlOXIMIYHOTO OYHINEHHS CTIYHUX BOJ.
biorexHomoris ~ oTpuMaHHA ~ €HEpProHociie 13 (iromacu.  bioTexHoOTIA
aNbTCPHATHBHHUX BHIIB TajguBa — Olorasy. TexHomoriui (hakTOpH METaHOTCHE3Y.
Meroam orpumanHs Oiorasy. biorexHosoriss BupoOHHUIITBA OlO€TaHONY Ta
010M3ebHOTO  TMajiuBa. BupoOHuITBO OlomanmBa Ta TMEPCIEKTHBU  HOTO
BUKOPUCTAaHHA B YKkpaiHi. Exomoriuni acmekTw 3acTtocyBaHHS O10€TaHONY Ta
010M3eTPHOTO  TAJMBA. BIOTEXHOJOTIYHI  METOAW TEpPepoOKd  MiHEpaabHOI
CHUPOBHHH. bBIOTEXHONOTTYHI METOAM NOOYBAHHS METAJIIB 13 MiHEPAJIbHOI CHPOBUHHU.
Exonoriuni mepeBaru BUKOPUCTAHHS METOIB OAKTEPI1aIbHOTO AOOYBAaHHS METAJIIB 13
MOJIIMETAJIEBUX PyA. bDIOTEXHOJOTIUHI aHAJITHYHI CHCTEMH. XapaKTEPUCTHKA
0ioceHcopiB. biloceHcopu, ™o mpampOTh Ha OCHOBI (epmentiB. KmtuHHI
010CEHCOPH.



Tema 5. BioTexH0JI0Tii B arponpoMHUCI0BOMY KOMILJIEKCI
biorexHomoriuai MeToAW BUPOOHMIITBA MPEMApaTiB, AIbTEPHATHBHAX XIMIYHAM
necTuIaaM. bioTexHooris mpenapaTiB — (pikcaTopiB MOKUBHUX €JIEMEHTIB POCITHH.
biorexHosmoriss BUpOoOHUIITBA POCTUHHUAX KOPMIB

Tema 6. BioTexHoJioriyda Tpancgopmaiuisa MPOMHCJIOBHUX BiIX0aiB

OCHOBM  KOMIIOCTYBAHHS ~ BIJXOJIB ~ OPTaHIYHOTO  TOXO/KCHHS.  Poib
010TEXHOJIOT1i B PETYIIOBAHHI POAIOYOCTI TPYHTIB. 3aCTOCYBaHHS O10TEXHOJIOTII
BCPMUKOMIIOCTYBAaHHS 3 METOIO TIONIMIICHHS TYMyCHOTO CTaHy TPYHTIB.
ATpoxiMIUHI TIOKa3HUKK Olorymycy. MikpoOioIoTidHl TMOKa3HUKH O10TyMYCy.
biorexnomoris yrtmmzami BiaXomiB mraxiBHUITBA. [IpomucioBa Olomepepodka
BIJIXO/1B IITaX1BHUIITBA METOJOM BEPMHKOMIIOCTYBAHHS HA BIAKPHUTHX MakJaHUHKAX.
BepMmukommnocTyBaHHS 1 TIATPUMKA ~ YUCEIBHOCTI  TOMYJISIIi  YEPBOHOTO
KM (POPHIHACHKOTO YEPB'sAKa B MAaTOUHUKY

Tema 7. bioTexHoJ10risl 3aXHCTY HABKOJIMIIIHBOTO CepPea0BHINA Bij
LIKIJINBUX KCEHOO0I0THKIB
OcHoBHI MeToaW O100UMINEHHA MOBKULIA BiA 3a0pymHeHb. OcoOmmBOCTI
MPUHIIUITN BUKOPUCTAHHS O10METOIIB /TSl 3aXUCTY Oy MIBEIbHUX MaTepiasiiB.

Tema 8. MexaHi3Mu cCaM03aXUCTy OPraHi3My JIKOAUHU Bi/l BIUIUBY
TOKCHKAHTIB 0I0reHHOI'0 MOXO0>KeHHS
Cucrema imyHiTeTy mOauHWA Ta ii ¢yHKi. B3aeM03B’s30k MK CTaHOM
3I0POB’S JIIOJIMHA Ta €KOJIOTIYHOIO CHUTYyaIli€ro B YKpaidi. Poib MUXanbHOTO MIISAXY
JIOJMHU B TMPOHWKHEHHI TAa BUBEJACHHI TOKCHHIB 1 ajepreHiB. EHmoexomoriuaa posb
MIKPO(DIOPH KAIIIEYHUKY JTFOUHH.



Tabmuna 3 — TemaTnunWi MIaH TACTHAILTIHA «B10TEXHOIOT1S HABKOJMIITHBOTO CEPEIOBUIIAY JUTSI CTYICHTIB ACHHOI (hOpMH

Po3aii 4. TemaTuuHuil 1J1aH HABYAJILHOT AMCLHUTIIITHA

HaBYaHHA
2 2 2
S E Sz o . | o E
Ha3Ba Temu (J1ekuii) Ta 2 B Ha3Ba Temu Ta nUTaHHSA g = 3aBaaHHsS cCaMOCTiiTHOT g =
NUTAHHS TeMH (JIeKLii) E 2 HPAKTHYHOIO 3AHATTS E o poGoTH B po3pi3i Tem E c
= =z =
MopayJib 1. BioTexHos10rii i HABKOJIMIIHE cepel0oBHIIe
Tema 1. 3B's130K [pakTuune 3auarTs 1 1. Ponp OlorexHojyorii B
0i0TexHOJIOTIi 3 BUPOOHHYHUMHU [Ipenmer, wimi Ta 3aBIaHHS €KOJIOTTYHOI O10TEXHOJOT1 0310poBIIeHH] biochepu.
rajgy3siMu 1. TToHATTS €KOJOTT4HOI 010TE€XHOJIOTI] 2. IHTpOnmyKLisi HOBHUX BHIIB
1. ExonoriuHa cutyarisi Ta pojb 2. i 6ioTexHOOTI1 2 Oprai3mMiB Ta ii BIUIUB Ha
010TeXHOJIOTI1 B 11 TOKpaIaHHi 3. OcHoBHI 3aBAaHHsA 010TEXHOJION T TIOBKIJLJISL.
2. OcHoBHI HapsIMU 4. Meroau eko010TeXHOJIOT] 3. BuxopucraHHi Cy4acHOI
61oTexHoor1 5. OcHOBHI eneMeHTH 010TEXHOJIOT YHUX MPOLECIB OloTexHOJNOTli B  CIIIBCBKOMY
3. 3B's130k  OiorexHomorii 3 IpakTuyHe 3aHATTA 2 rOCIOAapCTBI Ta 1HIITIX
PI3HUMH TaTy3ssMH HaLllOHAJIBHOI 4 CydacHa 010Te€XHOJIOTIS Ta MUTaHHS Oe3MeKn rajry3siX rOCIIOAapIOBAHHSI. 10
€KOHOMIKH 1. bionoriuna Gesneka. bionoriuna Hebe3neka. 4. Cyuachi OiorexHousorii Ta
4. HopmaruBHa baza 2. O6’extn Oiobe3mexu. MpaBOBE  PEryJIIOBaHHSA  1X
€KOJIOT YHOI Oesnexu 3. [Ipunmumnu cuctemu 61010TT4HOT Oe3MEeKH epKaBU. 4 BUKOPUCTAHHS B yMOBax
010TEeXHOJIOTIYHIX BUPOOHUIITB 4. Bigminuicte OlojioridvHOrO BUAy 3a0pyaHEHb BiA raobamisari.
ablOTHYHUX. bioGe3neka Ta TOBOIKEHHS 3
5. bBioTM4YHI YWHHUKK, O MABUINYIOTH  PHU3UKH TeHETUYHO  MOU(iKOBAHUMU
BUHUKHEHHSI HAJ3BHYAiHMX CUTyalliii Ta CTBOPIOIOTH OpraHi3MaMu.
peasibHi 3arpo3u AOBKIJUTIO B YKpaiHH.
Tema 2. BioooekTH- IIpakTuyHe 3aua1Ta 3 1. Merogn ¥ OpUHLUNHU
NPOAYUEHTH, iX 3arajibHa 3aranpHa XapakTepucTuka 61000’ €KTIB-IIPOYLIEHTIB iMMoOLTi3aIi 610J0TYHIX
XapPAKTEPHCTHKA 4 1. 3aranbHa xapakrepucTuka 61000’ €KTIB-IIPOAYIICHTIB 4 00’ €eKTiB. 10
1. 3aranpHa XapaKTepUCTHKA 2. biorexHoorisi MIKpOOHOTO CHHTE3Y 2. Ekomnoriuni nepesaru
61000’ €KTIB-TIPOTY LIEHTIB 3. Mopdosoriudi 0coOIMBOCTI O10NMPOaYIIEHTIB TTPOMHUCIIOBOTO




E = = or
Ha3Ba Temu (J1ekuii) Ta § = Ha3Ba Temu Ta nUTaHHSA § = 3aBaaHHs caMoOCTiitHOT § =
MUTAHHS TeMH (JIeKLii) 22 NPAKTUYHOIO 3aHSATTS 2 5 po6oTu B po3pi3i Tem 2 2
2. Meronu I ABULIEHHS 4. TlopiBaaHHs OynmoBH 1 O3HaK MPOKapioTIB Ta 3aCTOCYBaHHs
NPORYKTHUBHOCTI 01000’ €KTIB OJHOKJIITHHHHX €yKapiOTiB. iMMOOI1TI30BaHHX
5. OcobOamBOCTI CTPYKTYpH €yKapioTiB Ta iX poib Y (bepMeHTiB.
610TeXHOJIOT] . 3. bioo®’exktn, mo OepyThb
6. Pi3HOMaHITHICTP TPOKAPIOTHYHUX OPraHi3MiB  UIS y4acThb B yYTBOPEHHI
BUKOPUCTAHHA B O10TEXHOJIOTI]. iMMOOI1TI30BaHUX CUCTEM.
7. Eykapiotn4yni opraHi3Md B OlOTEXHOJOT1YHOMY
BUPOOHHULITBI.
8. MeTronu miIBUIIEHHS TPOIYKTHBHOCTI 01000’ €KTIB.
Tema 3. MoniTopuHr Tta [IpakTuune 3auaTTa 4 1. Meron OloiHnukarii
oloinaMKauis bioingukanist 1 6ioTecTyBaHHs 3a0pyIHEHHX TEPUTOPIN HAHOPO3MipHHUX O0'€KTIB.
1. MOHITOPUHT  TPHUPOTHOTO 1. Meroou  [OOCHIDKEHHS  CTaHy  HABKOJHIIHBOTO 2. JlixeHOIHAMKALTIS.
HABKOJIMIIIHBOTO CEPEIOBUINA cepenoBHINa. ) 3. OcHoBH
2. bioMOHITOpUHT 2. Meroan OUIHKK 3a0pyIHEHHS BOJHOTO CEpPENOBHINA, €HTOMOO1 0l HuKaii.
IPYHTIB 1 POCJMHHOCTI. 4. OuiHIOBaHHS Peakiiii TBAPUH
3. bioiHauKaIis K METOMI €KOJIOTTYHOTO TOCII IXKSHHSI. Ha 3a0pyTHEHHSI.
4. Jlixenoinaukauis. EHToM001 0l HAMKALLS. 5. biomoHniTOpUHT
[pakTuyne 3aHaTTa 5 3a0pynHeHHsT aTtMmocdepu 3a
) ®diTolHAUKALISI TA 11 POJIb B OLIHII TOBKLIIJIS. ZIOTIOMOT 010 POCITHH. ‘ 10
biomoniTOpUHT 1 6101HAMKALIS CTAHY TOBITPSHOTO 6.  PocnuHu-iHaukaropu 1
cepenoBHINa POCITUHU-MOHITOPH.
1. diToiHaukaris. 7. JIOCHIIKEHHST CepenoBHUINa
2. QDiToiHAMKALIS ~ AHTPONOTreHHUX  BIUIMBIB 32 4 MerogaMu  OloiHAMKaIil  Ta
MOP(OJIOTTYHUMH 3MIHAMH POCITHH. OloTecTyBaHHSI.
3. OuiHIOBaHHS peakiii pOCIUH Ha 3a0pyAHEHHSI. 8. OmiHKa CaHITAPHOTO CTaHY
4. ApanTanist poCJIMH IO YMOB TEXHOT'€HHO 3a0pyIHEHOTO HOBITPSA 3a TOTIOMOT OFO
CepenoBHUIIA. JUIIAHHUKIB,

5. OcuoBu OiloiHauKaLii 3a0pyAHEHHS Ta CTaHy aTMochepH.
6. biomoHiTOpHHT 3a0pyaHEHHsI aTMOC(epH 32 JONOMOTOK)
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E = = or
Ha3Ba Temu (J1ekuii) Ta § = Ha3Ba Temu Ta nUTaHHSA § = 3aBaaHHs caMoOCTiitHOT § =
MUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E c
=~ =~ =~
pOCIHH.
7. JlocnmimkeHHs cepenoBHINA MeToAaMH OloiHAMKAIli Ta
010TeCTyBaHHSL.

Tema 4. IlIpomucaose IIpakTH4He 3aHATTHA 6 1. llepeBarm BUKOPUCTaHHS
BHKOPHCTAHHS 0i0oTexHoJoril B bioouniieHHs CTiYHUX BOJ iMMOOiTi30BaHuX 010(1TBTPIB.
NPHPOIOOXOPOHHIMH AislILHOCTI 1. OcHOBHI MOKa3HUKH Tponecy Ol0XiMIYHOrO OYHINEHHS 2. Cropynu muist 0100YHIIEHHS
1. BioouMIeHHSs CTIYHUX BOJ CTIYHUX BOJ,. CTIYHUX BOA HaNOL BT
2. bioTexHoJOrisl  OTPUMAHHS 2. Meroau 610XIMIYHOTO OYHUINEHHS CTIYHHUX BOJ. e(peKTHBHI.
€HEepProHOCIIB 13 piToOMacu 3. Metoau aepoOHOTO OUYHUIIEHHS. 2 3. IIporuec amoHi (ikarii
3. BiorexHonoriui METOIHU 4. Meronu aHaepOOHOTO OUUIIICHHSI. CTIYHUX BON Big  iXHBOI
nepepodku MiHepaIbHOI 5. Cxema aHaepoOHOro PO3KJIATaHHS OPTraHIYHUX PEUOBHH neHiTpudikamii.

CHUPOBUHU y CTIYHHX BOZAX. 4. Tpymu MiKpOOpraHi3miB
4. BIOTEXHOJOrIYHI aHAJIITHYHI 6. Meroan ¢inbrpanii 3 BUKOPUCTAHHIM 1MMOOLII30BaHNX 3a3BUUai 3aCeNA0Th
CHCTEMHU CHCTEM. 01011€HO31 OYMCHUX CITOPY .
IpakTnune 3anarTsa 7 5. OcHOBHI  TEXHOJOTIYHI
) BionoriuHe OYMINEHHS CTIYHUX BOJ. A€POTEHKHU dakropu i cranii 15

1. OunieHHs1 CTIYHUX BOJ B a€POTEHKAX METaHOT€HE3Yy.

2. Knacugikauist aepOTOHKIB 2 6. IlepcnieKTMBH BUKOPUCTAHHS

3. Knacuikauis MeXaHIYHUX aepaTopiB 0lorasoBUX  YCTAHOBOK B

4. CnisbHe OYHIIEHHs MOOYTOBUX 1 MPOMHCIOBHX CTIYHUX Yxkpaini

BOJ

IMpakTuyxe 3aHaTTa §
bioTexHonOris OTpUMaHHsS €HEProHOCIiB 13 piToMacu
1. Cxema OCHOBHHX HarpsiMiB BUPOOHHLITBA O10MaJIHBA.
2. bioTexHOJIOris abTEPHATUBHUX BUIB MajHBa — Olorasy. )

3. Texnonoriuni (akTOpu MeTaHOreHe3y. UMHHUKH SKOCTI
Oiorasy.

4. Meronu oTpuMaHHs 6iorasy.

5. Cxema eKCIepUMEeHTaJIbHOTO 0610ra30BOr0 PEaKTOpa.
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Ha3Ba Temu (J1ekuii) Ta
NUTAHHA TeMH (J1eKLii)

JIbKICTDb

K

roauH

Ha3Ba TeMH TA NMTAHHSA
MPAKTUYHOTO 3aHATTS

JIbKICTD
roauH

K

3aBaaHHS CAMOCTIIHOT
poGoTH B po3pi3i Tem

VIbKICTDb
roauH

K

6. IlepcriekTUBHM BUKOpPUCTaHHS 010ra30BHX yCTAHOBOK B
YkpaiHi.

IpakTuyHe 3aHa1Ta 9
biorexnomnoris BupoOHUITBA Gl0€TaHONY Ta

010AM3eTBPHOTO MaINBa
1.  biorexHomoriss  BupoOHuuTBa  OloeTaHONy  Ta
610AM3eTBbHOTO MAINBA.
2. BupobGHuurBo OiomajmBa Ta TEPCIEKTUBH HOro
BUKOPUCTAHHA B YKpaiHi.
3. bionanuBHI pecypcu YKpaiHu.
4. Cxema mpolLecy BUTOTOBJIEHHs O10AM3EIbHOTO MaJTUBA.
5. EkonoriuHi acmekTH 3acTOCYyBaHHA Oi0eTaHONy Ta
0101M3€IPHOTO MAJINBA.

IIpakTHyHe 3ansaTTA 10
biorexHonoriyai MeToaM nepepoOKH MiHEPaTbHOL
CUPOBHUHH

1. biorexHomnor4HU npouec 100yBaHHS METaB 13 Py.
2. bioxiMiual 0COOIMBOCTI OaKTEPiaIbHOTO BUIIYTOBYBAHHS
METaJIiB.
3. biorexHonoriuHi Meromu [OOOyBaHHS MeETajiB 13
MiHEepaJIbHOI CHPOBUHHL.
4.  ExonoriuHi  mepeBard  BUKOPUCTAHHS  METOAIB
OakTepiampHOro 1O0OYyBaHHs METAJIB 13 MOJIMETAJIEBUX Py

IIpakTHyHe 3ansaTTa 11
BioTexHoJ10TiuHiI aHAJITHYHI cHCTeMH
1. Xapakrepuctuka 610CEHCOPIB.
2. bioceHcopy, O MPALIOIOTh HA OCHOBI (PEPMEHTIB.
3. KaiTunHi GioceHCOpH.

Tema 5. BioTexHoJi0rii B

IMpakTuyHe 3ana71Ta 12

1. IlepcnexTBM BUKOPUCTAHHSA

10
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2 2 2
S E S z . | 8 F
Ha3Ba Temu (J1ekuii) Ta 2 B Ha3Ba Temu Ta nUTaHHSA g = 3aBaaHHsI cCaMOCTiiTHOT 2 =
MUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E c
=~ =~ =~
arponpoMHcCJI0BOMY KOMILIEKCI bioTexHomOrii B arponpoMHciIOBOMY KOMILIEKCI OlonpemnapatiB 1 6iogoOpuB y
1.  biorexHomoriyai  MeTOaU 1. biorexHomoriyai MeTrond BHPOOHHLTBA MpENapaTis, npaktuii AIIK.
BUPOOHULITBA npernaparis, ANbTEPHATUBHHUX X1MIYHUM NECTULIUIAM. 2. Ekomnoriuni nepesaru
anbTepHATUBHUX XIMIYHUM 2. biorexHomoriss mpenapatiB — (HIKCATOPIB MOKUBHUX 3aCTOCYyBaHHs  Olompenaparis
NeCcTULNIaM €JIEMEHTIB POCIIHH. Ta 010700pWB, Ha BIAMIHY BiX
2. biorexHomorisi mpemapartiB — 3. biorexHoJ0r1s1 BAPOOHULITBA POCTUHHHUX KOPMIB. MECTULIUALB.
¢ikcaTopiB MOKUBHHUX €JIEMEHTIB 3. bionoriuni criocodOu
poCIuH 30araueHHss TIPYHTY a30TOM
3. biorexHonoriss BUPOOHHLITBA BUKOPHUCTOBYIOTBCS B
POCIIMHHUX KOPMiB CLIIBCBKOMY T'OCTIOAAPCTBI.
Tema 6. bBioTrexHoJioriuHa IMpakTuyne 3anatTa 13 1. I'pynu KUBUX OpraHi3MiB
TpaHcpopmalliss IPOMHCIOBHX biorexHonoriyaa TpaHcopmariisi IPOMHUCIOBUX OepyTp ydYacTb y Tpoueci
BIAXO/IB BIIXOniB KOMITIOCTY BaHHSI.
1. OcHOBM KOMIIOCTYBaHHS 1. OcHOBM KOMIIOCTYBaHHsS BIAXOIIB  OPraHIYHOIO 2. OcHOBHI  KOMIIOHEHTHU
BIIXOniB OpTaHIYHOTO [IOXOIKEHHS. POCIMHHMX BiIX0iB?
MOXOJIKEHHSI. 2. TlepeBarm cmnocoby mnepepoOKH BiOXONIB METOAOM 3. KoMmnoHeHTH, 1O BXOAATH
2. ExonoriuHi  mepeBaru KOMITOCTY BaHHSI. ) 1o CKJIay KOMITOCTY,
croco0y mepepoOKH  BIIXOAIB 3. UWHHUKM 3HE3apaKE€HHs BIA HAWOLIBII TMOMIHUPEHUX yTBOPEHOrO 3  OpraHivyHUX
METOJIOM KOMIIOCTY BAHHS. ) MATOreHHIX MiKpOOp‘FaHiSMiB 1 napa:s;xn*ia ' ' Bi,[[XO‘,[[iB‘. o 15
3.  Pomp  OilorexHosorii B 4. Ponb 610TeXHOJIOTIi B PEeryJIIOBaHHI POIIOYOCTI IPYHTIB. 4. blOXIMIYHI TEPETBOPEHHS,
peryJIrOBaHHI POAIOYOCTI IPYHTIB 5. 3acrocyBaHHs OIOTEXHOJIOTIi BEPMHUKOMIIOCTYBAaHHS 3 110 BiIOYBAIOTHCS B
METOIO MOJIMIIEHHSI T'YMYCHOT'O CTaHy IPYHTIB. OpPTraHiYHMX BIIXOAAX MiJ Hac
6. ArpoxiMidHi TOKa3HUKH 010TyMYyCy. KOMITOCTY BAHHSI.
7. Mikpo0Oi0JIOTivHI MOKA3HUKH O10TyMyCy.
IMpakTuyne 3ana1Ta 14
biorexHonoris yTunizanii BiAX0AIB NTaXiBHULTBA )

1. BiorexHoOrIs yTUJTI3ALI1 BiIXOAIB MTaXiBHAULITBA.
2. IlpommcnoBa Oiomepepobka BIAXOMIB NTaXiBHUITBA
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E = = or
Ha3Ba Temu (J1ekuii) Ta § = Ha3Ba Temu Ta nUTaHHSA § = 3aBaaHHs caMoOCTiitHOT § =
MUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E c
=~ =~ =~
METOAOM BEPMUKOMIIOCTYBaHHS Ha BIAKPUTHX
MalimaH4YUKax
3. Cxema moctaaiifHOTO mpolecy 010KOHBepCli OpraHiYHUX
BiJTXOZ1B METOJIOM BEPMUKOMITOCTYBAHHSI.
4. BepMHUKOMIOCTYBaHHS 1 TIATPUMKa YHCEIBHOCTI
MOMYJIALI] YEepPBOHOrO  KaNOpHINCHKOro depB'sika B
MAaTOYHHUKY
Tema 7. BiorexHno.Jorisa MpakTnune 3anartra 15 1. IIpouec  Giomerpanaruii
3aXHCTY HABKOJHIIHBOTO BioTexHOMOTIs 3aXUCTY HABKOJIUIIHBOTO CEPEIOBUILA BIXOMIB 3a yHYaCTIO
cepeJoBHINA BiJ WIKIAJIMBUX BiJ] IIKiJUTMBUX KCEHOOIOTHKIB XEMOCHHTE3YIOUHX OaKTepii.
KCeHO010THKIB 1. OcuHoBHi Merogu OlOOYHMINEHHS  AOBKULISL  BIiX 2. Meronu  0l0OYHILEHHS
1. OcHoBHI MeToaH 0100YHIIIEHHS 3a0pyIHEHb. 00’ €eKTiB JOBKIJLIS BiJ
TOBKIJUIS BiJ 3a0pyAHEHb 2. OcobnuBOCTI ¥ TPUHIUNU BHKOPUCTAHHS O10METOMIB Ha(pTOBUX 3a0pyAHEHb.
2. OcobnmuBocTi W NPUHIUTH 2 IUTS 3aXUCTY OyiBEJIbHUX MaTepiaiB. 2 3. VYmoBu, mo BukmukawTb | 10
BUKOPUCTAHHS OIOMETOHIB IS 3. Bionoriyni MeToaAM 3aXUCTY BiJl O10MOIMKOKEHb Ol OMOINKOIKEHHS
3axucty OyiBETbHUX MaTepialiB KOHCTPYKLIHHUX MaTepiasiB?
4. biojgoriudi METOAH, IO
BUKOPUCTOBYIOTHCS b6V
3aXUCTY Oy niBeTbHUX i
KOHCTPYKII HHUX MaTepiaiB.
Tema 8. MexaHizmu IIpakTHyHe 3aHATTA 16 1. Pusuxku BrumBy I'MO Ha
CaMO3aXHCTY OpPraHizmy MexaHi3MH CaMO3axHCTy OPTaHi3My JIFOJUHH BiJ CKJIaz MiKpPOOPTaHi3MiB
JIIDAWHY BiJl BILIUBY BIUIMBY TOKCHKAHTIB O10r€HHOTr0 TOXOIKEHHS KUIIEYHUKA JIFOUHU.
TOKCHKAHTIB 0i0reHHoro 1. Cucrema iMyHITETY JFOIUHU Ta {i QyHKIHI. 2. Bruu ey0i10THKIB Ha CKJIaj
MOXO/I’KeHHSI 2 2. B3aeMO03B’S30K MiXK CTAHOM 370pPOB’Sl JIIOJUHH Ta 2 MikpoopraHiamiB  kumednuka | 10
1. Cucrema iMyHITETY JIFOAMHU Ta €KOJIOTIYHOK0 CHTYyali€ero B YKpaiHi. JIFOAMHU.
ii pyHKmi 3. Ponp auxanpHOro MHUISAXY JIIOJMHH B MPOHUKHEHHI Ta 3. Pomp, 1m0 BHUKOHYIOTH
2. B3aeMO3B’S30K MIK CTaHOM BUBEICHHI TOKCHHIB 1 aJIEpreHiB i30¢opmu nutoxpomy P-450 B
310pOB’ sl JIFOAMHHU Ta 4. EnpoexoJsioriuHa poJib MiKpo(hIopy KUIIEYHHUKY JIFOIMHU. TKaHWHAX OPTaHi3My JIFOJUHU.
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Ha3Ba Temu (J1ekuii) Ta
NUTAHHA TeMH (J1eKLii)

JIbKICTDb

K

roauH

Ha3Ba TeMH TA NMTAHHSA
MPAKTUYHOTO 3aHATTS

JIbKICTD
roauH

K

3aBaaHHS CAMOCTIIHOT
poGoTH B po3pi3i Tem

JIbKICTD
roavuH

K

€KOJIOTIYHOK) ~ CHUTYyaIll€l0 B
YxkpaiHi
3. JlroguHa, K CaMOpPEryJIiorya
cucreMa
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Tabmunsa 4 — TemarnuHu# TaH TUCTUTLIIHE «B10TEXHOJOTISI HABKOJHUIITHBOTO CEPEAOBHINA» JUIS CTYICHTIB 3a09HOI

(hopmMu HaBUAHHS

8 : 8 _
Ha3ga Ttemu (nekuii) Ta § = Ha3pa Temu Ta nuTaHHS § = 3aBaaHHs1 caMOCTiliHOT § =
NUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E c
= = =z
MopayJib 1. BioTexHos0rii i HABKOJIMIIHE cepel0BHIIe
Tema 1. 3B's130K [pakTuune 3auarTs 1 1. Ponp OlorexHojyorii B
0i0TexXHOJIOTIi 3 BUPOOHHYHUMHU [Ipenmer, i Ta 3aBHAHHS €KOJIOTTYHOI O10TeXHOJOTi 0310poBIIeHH] biochepu.
rajuxy3siMu 1. IToHATTS €KOJOTI4HOI 010TE€XHOJIOT 1] 2. IHTpOnmyKLisi HOBHUX BHIIB
5. ExonoriyHa cwutyarisi Ta poJib 2. Iinmi 6ioTexHOOTI1 — |opraHi3miB Ta 1ii BIUIUB Ha
010TeXHOJIOTI1 B 11 TOKpaIaHHi 3. OcHoBHI 3aBAaHHA 010TEXHOJION T TIOBKIJIJISL.
6. OcHoBHI HanpsMHU 4. Metroau eko010TeXHOJIOT] 3. BuxopucraHHi Cy4acHOI
61oTexHOOor1 5. OcHOBHI eneMeHTH 010TEXHOJION YHUX NPOLECiB OloTexHOJNOTli B  CIIIBCBKOMY
7. 3B's3oxk  OlorexHONOrii 3 IpakTuune 3aHATTS 2 rOCIIONIApCTBI Ta 1HIINX
PI3HUMH TajJy3siIMH Hall OHAJILHOI — CydacHa 010TE€XHOJIOTIS Ta MUTaHHS Oe3MeKn rajy3six roCTIOJaprOBaHHS. 15
€KOHOMIKH 1. bionoriuna Gesneka. bionoriuna Hebesneka. 4. Cyuachi OiorexHousorii Ta
8. Hopmarusra 6a3za ekoyorigyHol 2. O0’extu Oi00e3MmeKn. NpaBOBE  PEryJIEOBAHHSI  IX
Oesnexu 010TEXHOIOTTYHUX 3. [Mpunmumnu cuctemu 61010TTHHOT Oe3TeKH TepIKaBH. BUKOPHUCTAHHS B yMOBax
BUPOOHUIITB 4. Bigminaicte OlojoriyHOrO BHAY 3a0pyaHEHb Bif | rmobanizari.
ablOTHYHUX. bioGe3neka Ta TOBOIKEHHS 3
5. bBioTM4YHI YWHHUKH, WO MABUINYIOTH  PHU3UKH TeHeTUYHO  MOU(iKOBAHUMU
BUHUKHEHHSI HA/J3BHYANHUX CUTyalildi Ta CTBOPIOIOTH OpraHi3MaMu.
peasibHi 3arpo3u AOBKIJUTIO B YKpaiHH.
Tema 2. BioodekTH- IpakTuyHe 3aHa1Ta 3 1. Merogn ¥ OpUHLUNHU
NPOAYLEHTH, iX 3arajJibHa 3aranpHa XapakTepucTuka 61000’ €KTIB-TIPOIYLIEHTIB iMMoOLTi3aIi 610J0TTYHIX
XaApAKTEepPUCTHKA 1. 3aranbHa xapakrepucTuka 61000’ €KTIB-IIPOAYIICHTIB 00’ €eKTiB.
3. 3aranbpHa XapaKTepUCTHKA 2 2. biorexHoorist MIKpOOHOTO CHHTE3Y 2 2. Exomnoriuni nepesaru | 15
01000’ €KTIB-TTPOAYLIEHTIB 3. Mopdonoriuni 0coOMUBOCTI O10MPOAYLIEHTIB MIPOMHCIIOBOTO
4. Meronu T ABUIL EHHS 4. TlopiBaanHs OynmoBHM 1 O3HaK MPOKapioTiB Ta 3aCTOCYBaHHs
NPOAYKTUBHOCTI 01000’ €KTIB OJHOKJIITHHHHX €yKapiOTiB. iMMOOI1JTI30BaHUX
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E = = s
Ha3zga Temu (nekuii) Ta § = Ha3pa Temu Ta nuTaHHS § = 3aBaaHHs1 caMOCTiHHOT § =
NUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E °
=~ = =~
5. OcobamBOCTI CTPYKTYpH €yKapioTiB Ta iX poib Y (bepMeHTiB.
010TeXHOJIOT] . 3. bioo®’ektn, mo OepyThb
6. Pi3HOMaHITHICTP TPOKAPIOTHYHUX OPraHi3MiB  UIS y4acThb B yTBOPEHHI
BUKOPHUCTAHHS B O10TEXHOJIOTII. 1MMOO1JTI30BaHUX CHCTEM.
7. Eykapiotn4ni opraHi3Md B OlOTEXHOJOT1YHOMY
BUPOOHHULITBI.
8. MeTonu miIBUIIEHHS TPOAYKTUBHOCTI 61000’ €KTIB.
Tema 3. Bioinaukamisa Ta [IpakTuune 3auaTTa 4 1. Meron OloiHaukarii
1.  MOHITOPHHT  TPUPOIHOTO bioinaukanist 1 6ioTecTyBaHHs 3a0pyIHEHHX TEPUTOPIN HAHOPO3MipHHUX O0'€KTIB.
HABKOJIUIITHBOTO CEPEIOBUINA 1. Meroau  [OOCHIDKEHHS  CTaHy  HABKOJHIIHBOTO 2. JlixeHOIHOHAKALLS.
2. bBioMoHITOpUHT CepenoBHUIIA. 3. OcHoBH
2. Metonu ouiHKM 3a0pyJHeHHs BOJHOrO CEepeloBMINA, | | EHTOMOOIOIHIHUKALi.
IPYHTIB 1 POCJMHHOCTI. 4. OuiHIOBaHHS pPeakiiii TBAPUH
3. bioiHauKaIis K METOMI €KOJIOTTYHOTO TOCII IXKEHHSI. Ha 3a0pyTHEHHSI.
4. Jlixenoinaukauiss. EHToM001 0l HAMKALLS. 5. biomoHniTOpuHr
MpakTuyne 3aHaTTa 5 3a0pynHeHHsT aTtMmocdepu 3a
®diTolHaUKALISI TA 11 POJTb B OLIHII TOBKLIIJIS. JOTIOMOT'OKO POCITHH.
— biomoniTopuHT 1 6101HANKALISL CTAHY MOBITPSHOTO 6. Pocnunu-ingukatopu 1| 25

cepenoBHUIna
1. ®iToiHaAMKAILis.
2. QDiToiHAMKALISL ~ AHTPOIOT€HHUX
MOP(OJIOTTHHUMH 3MIHAMH POCITHH.
3. OuiHOBaHHS peakiii POCTUH Ha 3a0pyTHEHHSI.
4. ApanTanist poCJIMH IO YMOB TEXHOT'€HHO 3a0pyIHEHOTO
cepenoBHINa.
5. OcHoBu OloinauKarii 3a0pyIHEHHS Ta CTaHy aTMochepu.
6. biomoHiTOpHHT 3a0pyaHEHHS aTMOC(epH 3a JOMOMOTO0
POCIIHH.

BIUIUBiB 3a

POCITMHU-MOHITOPH.

7. JIOCHIIKEHHST CepenoBHUINa
MeTonaMu  OloiHgukarii  Ta
OloTecTyBaHHSI.

8. OuiHka CaHITapHOrO CTaHy
MOBITPSI 3a JIOTIOMOT 010
JIUIIAHHUKIB,
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E = = s
Ha3zga Temu (nekuii) Ta § = Ha3pa Temu Ta nuTaHHS § = 3aBaaHHs1 caMOCTiHHOT § =
NUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E °
=~ = =~
7. JlocnmimkeHHs cepenoBHINA MeToAaMu OloiHAMKAIli Ta
OloTecTyBaHHL
Tema 4. IIpomucaose IIpakTH4He 3aHATTA 6 1. llepeBarm BUKOPUCTaHHSA
BHKOPHCTAHHS 0i0oTexHoJoril B bioouniieHHs CTiYHUX BOJ iMMOOiTi30BaHuX 010(1TBTPIB.
NPHPOIOOXOPOHHIH AislILHOCTI 1. OcHOBHI MOKa3HHUKH Tpouecy Oi10XiMIYHOrO OYHUINEHHS 2. Cropynu muist 0100YHIIEHHS
1. BioouMIeHHSs CTIYHUX BOJ CTIYHUX BOJ,. CTIYHUX BOA HaNOL BT
2. bioTexHonoriss  OTPUMAaHHS 2. Meroau 610XiMIYHOTO OYHUILNEHHS CTIYHHUX BOJ. e(peKTHBHI.
€HEepProHOCIIB 13 piToOMacu 3. Metoau aepoOHOTO OYHUIINEHHS. 2 3. IIporuec amoHi (ikarii
3. BiorexHonorivuui METOAU 4. Meronu aHaepOOHOTO OUUIIICHHSI. CTIYHUX BON Big  iXHBOI
nepepoOKH MiHEpaJIbHOI CHPOBHHHU 5. Cxema aHaepoOHOTrO PO3KJIATaHHS OPraHIYHUX PEUOBHH neHiTpudikamii.
4. DBlOTeXHOJOTIYHI  aHaJITUYHI y CTIYHHX BOZAX. 4. Tpymn MiKpOOpraHi3miB
CUCTEMHU 6. Metoan ¢inbrpanii 3 BUKOPUCTaHHIM 1MMOOLII30BaHNX 3a3BU4ai 3aceNsoTh
CHCTEM. 01011€HO31 OYMCHUX CITOPY .
IpakTnune 3anarTsa 7 5. OcHOBHI  TEXHOJOTIYHI
) biosnoriuHe ouMIIeHHS CTIYHUX BOJ: a€POTEHKU daxTopu i crafii 75
1. OunIeHHsI CTIYHUX BOJ B a6pOTEHKAX METaHOT€HE3Yy.

2. Knacugikauist aepOTOHKIB

3. Knacuikawiss MEXaHIYHUX aepaTopiB

4. CninpHe OYHIIEHHs MOOYTOBUX 1 MPOMHCIOBHX CTIYHUX
BOJ

IpakTuyHe 3auar1Ta 8

bioTexHomoris OTpEMaHHS €HeProHOCIiB 13 piToMacu
1. Cxema OCHOBHHX HampsiMiB BUPOOHHITBA OlOmaNnBa.
2. bioTexHOJIOTis abTEPHATUBHUX BUIB MajBa — Olorasy.
3. Texnonoriuni (akTOpu MeTaHOreHe3y. UMHHUKH SKOCTI
Oiorasy.
4. Meronu oTpuMaHHs 6iorasy.
5. Cxema eKCIepruMEHTaIbHOr0 010ra30BOro peakTopa.

6. IlepciexTnBH BUKOPUCTaHHS
0lorasoBux  yCTAHOBOK B
VYkpaiHi
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Ha3Ba Temu (J1ekuii) Ta
NUTAHHA TeMH (J1eKLii)

JIbKICTDb

K

roauH

Ha3Ba TeMu Ta NUTAHHSA
MPAKTUYHOTO 3aHATTS

LJIbKICTD
roauH

K

3aBaaHHS CAMOCTIIHOT
poGoTH B po3pi3i Tem

VIbKICTDb

K

roauH

6. IlepcriekTUBHM BUKOpPUCTaHHS 010ra30BHX yCTAHOBOK B
YkpaiHi.

IpakTuyHe 3aua1Ta 9
biorexHomnoris BupoOHUITBA Gl0€TaHONY Ta

010AM3eTPHOTO MaIBa
1.  biorexHomoriss  BupoOHuuTBa  OloeTaHONy  Ta
610AM3eTBbHOTO MaNBA.
2. BupobHuurBo OlomanmBa Ta NEPCHEKTHBH HOTO
BUKOPUCTAHHA B YKpaiHi.
3. bionanuBHI pecypcu YKpaiHu.
4. Cxema mpolLecy BUTOTOBJIEHHs O10AM3EIbHOTO MaJTUBA.
5. EkonoriuHi acmeKkTH 3acTOCYyBaHHA Oi0eTaHONy Ta
0101M3€IPHOTO MAJINBA.

IIpakTHyHe 3ansaTTA 10
biorexHonoriyai MeToau nepepodKH MiHEPaTbHOL
CUPOBHUHH

1. biorexHonor4HU nporec 100yBaHHS METalIB 13 Py.
2. bioxiMiual 0COOIMBOCTI OaKTEPiaNIbHOTO BUIIYTOBYBAHHS
METaJIiB.
3. biorexHonoriuHi Meromu OOyBaHHS MeTajiB 13
MiHEepaJIbHOI CHPOBHHHL.
4.  ExonoriuHi  mepeBard  BUKOPUCTAHHS  METOIB
OakTepiampHOro 1OOYBaHHS METAJIB 13 MOJIMETAJIEBUX Py

IIpakTHyHe 3ansaTTa 11
BioTexHoJ10TiuHiI aHAJITHYHI cHCTeMH
1. Xapakrepucruka 610CeHCOPIB.
2. bioceHcopu, O MPALIIOIOTh HA OCHOBI (PEPMEHTIB.
3. KaiTunHi GioceHCOpH.
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2 2 2
S E Sz oo | S E
Ha3Ba Temu (J1ekuii) Ta 2 B Ha3Ba Temu Ta nUTaHHSA g = 3aBaaHHsSI cCaMOCTiiTHOT g =
NUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E °
=~ = =~
Tema S. bioTexHouorii B IIpakTHyHe 3aHaTTA 12 1. IlepcnexTBM BUKOPUCTAHHSA
arponpoMHcCJI0BOMY KOMILIEKCI bioTexHomOrii B arponpoMmciIoBOMy KOMILIEKCI OlonpemnapatiB 1 6iogobpuB y
1. biorexHonmoriuni MeTOU 1. biorexHomoriyai MeTrond BHPOOHHLTBA MpENapaTis, npaktuii AIIK.
BUPOOHULITBA npernaparis, ANbTEPHATUBHUX X1MIYHUM NECTULIUIAM. 2. Exomnoriuni nepesaru
anbTepHATUBHUX XIMIYHUM 2. biorexHonoriss mpemnapariB — (IKCATOPIB MOKUBHUX 3aCTOCYyBaHHs  Olompenaparis
NeCcTULNIaM | eneMeHTIB POCIHH. | Ta GionobpuB, Ha BiAMiIHY Bij 15
2. biorexHojoris mnpemapariB — 3. biorexHoJ0r1s1 BHPOOHULTBA POCTUHHUX KOPMIB. MIECTULIUALB.
¢ikcaTopiB TMOXHUBHUX €JIEMEHTIB 3. bionoriuni criocodou
pOCIuH 30araueHHss TPYHTY a30TOM
3. biorexHomoriss BHPOOHHUITBA BUKOPHUCTOBYIOTBCS B
POCITMHHUX KOPMiB CLIIBCBKOMY T'OCTIOZAPCTBI.
Tema 6. biorexHonoriuna IIpakTHyHe 3auaTTA 13 1. I'pynu >KMBHX Oprasi3miB
TpaHcpopmalliss IPOMHCIOBHX biorexHonoriyaa TpaHcopmarisi IPOMHUCIOBUX OepyTp ydYacTb Yy Tpoueci
BIAXOIB BIIXOniB KOMITOCTY BAHHSI.
1. OcHOBM KOMIIOCTYBaHHS 1. OcHOBM KOMIIOCTYBaHHsS BIAXOAIB  OPTraHIYHOTO 2. OcHOBHI  KOMIIOHEHTHU
BIIXOniB OpraHivYHOTO [IOXOIKEHHS. POCITMHHUX BIAXOMIB?
MOXOJIKEHHSI. 2. TlepeBarm cmnocoby mnepepoOKH BiOXONIB METOAOM 3. KoMmoHeHTH, 1O BXOAATH
2. Exomnoriuni nepesaru KOMITOCTYBaHHS. 5 hi (o) CKJIazy KOMIIOCTY,
criocoby  mepepoOku  BIAXOMIB | 3. UuHHMKM 3He3apaXEHHS B HAWOLIBLI MOLIMPEHNX YTBOPEHOTO 3  OpraHiYHUX 15
METOJIOM KOMIIOCTYBaHHSI. MATOr€HHUX MIKPOOPTaHi3MiB 1 Mapa3uTIB. BIZXOIIB.
3. Ponb O1loTexHOJIoT1i B 4. Ponb 610TEXHOJOTIi B pEryJIF0BaHHI POIKOYOCTI IPYHTIB. 4. BioxiMiyHI TEPETBOPEHHS,
peryJIIOBaHHI POAIOYOCTI IPYHTIB 5. 3acrocyBaHHs OIOTEXHOJIOTIi BEPMHUKOMIIOCTYBAHHS 3 110 BiIOyBAIOTHCS B
METOIO MOJIMIIEHHSI T'YMYCHOT'O CTaHy IPYHTIB. OpPTraHiYHHUX BIIXOAAX MiJ Hac
6. ArpoxiMidHi TOKa3HUKH 010TyMYyCy. KOMITOCTY BAHHSI.

7. Mikpo06i0JIOTivHI MOKA3HUKH O10TyMyCy.

IMpakTuyne 3ana1Ta 14
bioTexHooris yTrTi3aLii BIIXO/1iB NTaXIBHAULTBA
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E = = s
Ha3zga Temu (nekuii) Ta § = Ha3pa Temu Ta nuTaHHS § = 3aBaaHHs1 caMOCTiHHOT § =
NUTAHHS TeMH (JIeKLii) E 2 NPAKTUYHOIO 3aHSATTS E 5 po6oTu B po3pi3i Tem E °
== == ==
1. BioTexHoJOris yTHII3ALI] BIAXO/1B NTaX1BHULITBA.
2. TlpommcnoBa OiomepepoOka BIAXOMIB NTaXiBHUITBA
METOAOM BEPMUKOMIIOCTYBaHHS Ha BIAKPUTHX
MalimaH4YuKax
3. Cxema moctaaiifHOTO mpolecy 010KOHBEpCli OpraHiuHUX
BiJTXOZ1B METOJIOM BEPMUKOMITOCTYBAHHSI.
4. BepMHUKOMIIOCTYBAaHHS 1 TIATPUMKAa YHCEJIBHOCTI
MOMYJISALI]  YEepPBOHOrO  KaNiOpHINCHKOro depB'sika B
MaTOYHHKY
Tema 7. BiorexHno.Jorisa MpakTnune 3anartra 15 1. IIpouec  Giomerpanaruii
3aXHCTY HABKOJIMIIHbOT O BioTexHOMOTIs 3aXUCTY HABKOJIUIIHBOTO CEPEIOBUILA BIZXOMIB 3a y4acTIo
cepeJoBHINA BiJ WIKIAJIMBUX BiJ] IIKiJUIMBUX KCEHOOIOTHKIB XEMOCHHTE3YIOUHX OaKTepii.
KCEHO010THKIB 1. OcuoBHi Meromd OlOOYMINEHHS  MNOBKIJUIS  BifJ 2. Meronu  Ol0OYHILEHHS
1. OcHoBHI MeTOonu OlOOYUINEHHS 3a0pyIHEHb. 00’ €eKTiB JOBKIJLIS BiJ
TOBKIJUIS BiJ 3a0pyAHEHb 2. OcobnuBOCTI ¥ TPUHIUNU BHKOPUCTAHHS O10METO/IB Ha(pTOBUX 3a0py HEHb.
2. OcobmuBoCTi ¥ THpUHOMNM | — | JUIs 3aXUCTY OyMiBEIbHUX MaTepiaiiB. — | 3. YMOBH, IO BHKJIHKAIOTH | 15
BUKOPUCTaHHA OlOMETOMIB  UIs 3. bionoriyai MeTOIH 3aXUCTy BiJ O10MOLTKOIKEHb 010MOLITKOKEHHS
3axucty OyiBETbHUX MaTepialiB KOHCTPYKLIHHUX MaTepiasiB?
4. biojoriudi MeETOAH, IO
BUKOPUCTOBYIOTHCS ISt
3aXUCTY Oy niBebHUX i
KOHCTPYKII HHUX MaTepiaiB.
Tema 8. MexaHnizmu IIpakTHyHe 3aHaTTA 16 1. Pusuxku BrumBy I'MO Ha
CaMO03aXHCTY OPraHi3mMy JIOAUHH MexaHi3MH CaMO3aXxHUCTy OPTaHi3My JIFOJUHH BiJ CKJIaz MiKpPOOPTaHi3MiB
Bill BILINBY TOKCHKAHTIB o BIUIMBY TOKCHKAHTIB O10r€HHOTr0 TOXOIKEHHS | KMIIEYHKKA JIOAUHH. 15

0lOreHHOr0 MOXOMKeHHA

1. Cucrema IMyHITETy JIOOWMHH Ta
il pyHKIii

1. Cucrema iMyHITETY JFOIUHU Ta {i QyHKIHI.
2. B3aeMO3B’S30K MiXX CTAHOM 370pPOB’Sl JIIOJUHH Ta
€KOJIOTIYHOK CUTYaLi€er B YKpaiHi.

2. Bruu ey0i0THKIB Ha CKJIaj
MIKPOOPIaHi3MiB  KHIIEYHHKA
JIIOIVHH.
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Ha3Ba Temu (J1ekuii) Ta
NUTAHHA TeMH (J1eKLii)

JIbKICTDb

K

roauH

Ha3Ba TeMu Ta NUTAHHSA
MPAKTUYHOTO 3aHATTS

LJIbKICTD
roauH

K

3aBaaHHS CAMOCTIIHOT
poGoTH B po3pi3i Tem

VIbKICTDb

K

roauH

2. B3aeMO3B’SI30K  MiK CTaHOM
3I0pOB’sI JIFOAUHHU Ta €KOJIOTIHHOO
cUTyari€er B YKpaiHi

3. JlronuHa, K CcaMOperyJirorua
cucTeMa

3. Ponp auxaipHOro HUISAXY JIOAMHH B NMPOHUKHEHHI Ta
BUBEICHHI TOKCHHIB 1 aJIEpreHiB
4. EHnoexosoriuHa poJib MiKpo(Iopy KUIIEYHHUKY JIFOIMHU.

3. Pomp, 1m0 BUKOHYIOTH
130¢opmu nuToxpomy P-450 B
TKaHWHAX OPTaHi3My JIFOJUHH.




Po3ain 5. Cucrema oliHIOBAHHSI 3HAHBb CTY/IEHTIB

Tabmuas 5.1 — Posmoxinm OarmiB 3a pe3ylnbTaraMyd BHBUEHHS HABYAIGHO! JTHCIMILIIHA
«B10TEXHOIOT1sI HABKOJUIITHHOTO CEPETOBHINA

MakcumaneHa
Bunm po0it KUIBKICTH

OariB
Monyms 1 (temu 1-8): 00roBOpeHHA MaTepialy MPaKTUIHUX 3aHATH (0,5
0arna); BUKOHAHHA HaBYANbHHX 3aBIaHb (0,5 6ama); TectyBanus (1 Oan); 60
MOTOYHA MOTyJIbHA poooTa ( 20 OamB)
Ex3ameH 40
Pasom: 100

Tabmumg 5.2 — CucreMa HapaxXyBaHHS JOJATKOBUX OajiB 3a BHAAMH POOIT 3 BUBUCHHS
HABYAIHHOI TUCTUTIIIHU «B10TEXHOJIOT1I HABKOJUIITHHOTO CEPEAOBHINA)

dopma podoTH Bux podoTu bam

1. Hapuansha 1. B‘I/IKOHaHHﬂ iHI[I/I‘BiI[yaJ'IBHI/‘I‘X HABYAHHO- 10
JOCTITHHAX 3aBJAHP MABUIICHOT CKIATHOCTI

2. HaykoBo-mocmigHa | Y4YacTe y HAYKOBOMY TYPTKY «bioTexHOI0T» 10
VYyactp B HAYKOBHX CTYIAEHTCHKHX
KOH(EPEHIIAX: VHIBEPCHTETCHKHUX, 20
M1KBY31BChKHX, BCEYKPaiHCHKHX,
MIKHAPOTHUX

3a TOMATKOB1 BUAM HABYAIBHHUX POOIT CTYACHT MOKe OTpuMatu He Oumpme 30 Oams.
JlomaTkoBi Oanu MOMAIOTHCA IO 3arajibHOI MiICYMKOBOI OIIHKK 32 BHBYEHHS HABYAIIbHO!
JTUCITUTUTIHY, aJie 3arajibHa ITCYMKOBA OIIHKA He MOke mepesuntyBatu 100 Oamis.

Tabmuus 6 — Illkana omiHIOBaHHA 3HAHP 3400yBaYiB BHINOI OCBITH 3a Pe3yJbTaTaMHU
BHBYCHHS HABYAJIHHOI TUCIHILTIHU «B10TeXHOIOTS HABKOJUIITHHOTO CEPEIOBHINAY

. . OmiHka 3a
Cyma 6aiB 3a BCl BHIH . .
. : ITKAJIOFO Or1iHKa 3a HAIIOHATHHOKO TIKAJIOI0
HABYAIHHOI TISITbHOCTI
€EKTC
90-100 A Bigminto
82-89 B Jlyxe nodpe
74-81 C Jlo6pe
64-73 D 3a10BUIBHO
60-63 E 3a10BITFHO TOCTATHHO
35.59 FX He3amoBibHO 3 MOKITUBICTIO IPOBEACHHS
MTOBTOPHOTO TT1ACYMKOBOTO KOHTPOJITIO
He3anosimpHO 3 000B’13KOBHM TTOBTOPHHM
0-34 F BUBYCHHAM HABYAJIHHOI JUCLHAIUIIHU TA
MMPOBEICHHSAM ITIJICYMKOBOTO KOHTPOJIO
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