YepHiBenbkuii HaioHaAbHUM YHiBepcuTeT iMeHi FOQpis ®@eabkoBu4a
(moBHE HaliMEHYBaHHsI 3aKJ1a/1y BUIIOT OCBITH)
HaBuajbHO-HAYKOBHH IHCTHTYT 0ioJjiorii, Ximii Ta OiopecypciB
(na3Ba iHCTHTYTY/(paKyabTETY)

Kadeapa 6ioximii Ta 6ioTexHoJ10ril
(na3Ba Kadenpn)

CUNJIABYC
HABYAJBLHOI JUCIHUILIIHA
BbioTexHoJioriss OTPUMAHHA BTOPUHHNX META00JIITIB

(BKaXIiTh Ha3BY HABYAJIBHOT TUCLHUIUTIHY (1HO3EMHOIO, SKIIO TUCHUIUIIHA BUKJIAJAETHCS 1HO3EMHOIO MOBOIO))

000B’SI3KOBA

(BKa3zaTu: 000B’A3KOBA)

OcBiTHBO-nIpO(eciiina nporpama bioTexHoJorii Ta OioiH:keHepist
(Ha3Ba mporpammn)
Creniaabhicth 162 — biorexnoJiorii Ta oioiH:keHepis
(BKa3aTu: Ko/, Ha3Ba)
I'aay3ssb 3nanb 16 — XimviuHa iHxkeHepisi Ta dioiHKeHepis
(BKazaru: mudp, Ha3Ba)
PiBeHb BHIIOYT OCBiTH ApYIMii (MaricTepcbKHii)
(Bkaszaru: mepuinii (GakanaBpchkuit)/npyruii (MaricTepChKuii)/TpeTiit (0CBITHBO-HAYKOBHIA)
HagpuajbHO-HAYKOBHIi iIHCTHTYT 0i0J10ril, XiMii Ta OiopecypciB
(Ha3Ba (aKyJIbTETY/IHCTUTYTY, Ha SIKOMY 3[IHCHIOETHCS MIArOTOBKA (axiBIliB 3a BKa3aHOIO OCBITHBO-IPO(ECIHHOI0 IPOrpaMolo)

MoBa HaBYaHHA YKPAiHCbKa
(BKaBaTI/II Ha SIKUX MOBaX YUTAETHCA }:[I/ICLIPIHJ'[iHa)

Po3po6HuKu: K.0.H., IOIIEHT, acUCTEHT Kadenpu Oioximii Ta 6ioTexHosorii Yeban Jlapuca
MuikoJsiaiBHa

(BKa3aru aBTOpIB (BUKIanad (iB)), iXHI MMOCaay, HAYKOBI CTYyIIEHI, BYCHI 3BaHHS)
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KonTakTHuii TeJr. 58-48-38

E-mail: l.cheban@chnu.edu.ua

Cropinka kypcy B Moodle https://moodle.chnu.edu.ua/course/view.php?id=218
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1. AHoTaNisi AUCHUIIIHU (MPU3HAYECHHS HABYAJBHOI IMCUMILTIHN).

biorexHosorisi OTpUMaHHS BTOPUHHHMX METa0OJITIB — OOOB’SI3KOBA AMCIMIUTIHA JIJIst
CTYACHTIB Jpyroro (MariCTepcbKoro) piBHS HaBYaHHS 3a croemiainbHicTIO — bioTexHomorii Ta
OloimkeHepis. [lpu3HadeHHS IUCHUIUIIHKM - HaJAaHHSA CTyACHTAaMH CY4YaCHUX 3HaHb YMOB 1
0COOIMBOCTEH KYJIbTHBYBAaHHS OIOJIOTIYHHMX AareHTIB—IPOIYLEHTIB BTOPHMHHUX METa0OITIB,
TEXHOJIOTIYHUX CXEM OTPHUMAaHHs IIJIbOBOTO MPOAYKTY, aHaIi3 Ta Mmiadip ONTUMAaJIbLHOTO
yCTaTKyBaHHS JJIs peasizallii crieriaaTbHIuX O10TEXHOJIOTIH B TPOMUCIOBOCTI.

2. Mera HaBuYajgbpHOl mucuuiLrinu: OCHOBHA MeTa BUBYEHHS AUCLUIUIIHUA - 3aCBOECHHS
CTYACHTaMHU 3HAaHb 3 TEOPETHYHUX OCHOB Ta MPAKTUYHOTO BTUICHHS O10TEXHOJIOTii OTpHUMaHHS
BTOPMHHHMX META0OJIITIB B MPOMHMCIIOBOCTI, aHAI3 Cy4aCHOTO OiOTEXHOJIOTTYHOTO OOJIaJIHaHHS Ta
METO/IIB CKPHHIHTY BUXOAY LLJTLOBOTO MTPOAYKTY.

3. IlpepexBizuTu. BupdyeHHs aucuuruiiHd «bioTexHOJOTiISI OTpPUMAaHHS BTOPUHHHX
MeTaloNITIB» TPYHTYETbCS Ha TNporpaMHuX pesyiasrarax HaBuaHHsa OIl «biotexHomnorii Ta
OloimKeHepis» i nepuioro (0akajgaBpChKOTO) piBHS HaBYaHHS. TakoK MHUCHMIUIIHA BUBYAETHCS
napajiesbHo 3 KypcoM «BbioTeXHOIOTis MPOIyKTiB MIKPOOHOTO CHHTE3Y».

4. Pe3y1bTaT¥ HABYAHHA

B pesyabrari HaBuaHHs y 3100yBa4iB GopMYyIOTHCS TaKi KOMIIETEHTHOCTI:
3K 1. 3gaTHicTh MPOBEACHHS AOCIIPKEHBb HA BiJIIOBITHOMY PiBHI.

@K 12. 3natHicTh IUIaHYBAaTH 1 BUKOHYBAaTH €KCIIEPUMEHTAIbHI POOOTH B Taiy3i 0i0TexXHOJOTIl 3
BUKOPHUCTAaHHAM CYYaCHUX OOJIaJHAHHS Ta METOJIB, IHTEPIPETYBaTH OTPHUMaHi JaHI HA OCHOBI
CYKYITHOCTI Cy4YacCHMX 3HaHb Ta YSABJIEHb MPO OO0’€KT 1 MpeaMeT IOCIHiIKCHHS, pPOOUTH
OOTpYHTOBaHI BUCHOBKH.

®K 13. 3paTHICT pO3pOOIATH Ta BIOCKOHATIOBATH KOMIUIEKCHI OlOTEXHOJIOTiT Ha OCHOBI
PO3yMiHHSI HAYKOBHUX CYYacHHUX (PaKTiB, KOHIICTIIN, TEOPiil, MPUHLMUIIIB 1 METO/AIB Ol0IHXKEHepil Ta
MPUPOJAHUYNX HAYK.

O®K 19. 3parHicTh TPOBOAMTH CKPUHIHTOBI JOCHIDKEHHS MPOAYIIEHTIB O10JOTIYHO aKTHBHHUX
PEYOBHMH, 3aJy4yaTH Cy4acHI METOAM BUIUICHHS Ta aHaNi3y LUTFOBUX META0ONITIB Ta CTBOPIOBATH
Ha 1X OCHOBI (DYHKITIOHAJIbHI KOPMOBI Ta XapuoBl KOMIIO3UIIIHHI penapaTH

IIporpamui pe3yibTaT HABYAHHA
I1P 6. 3HaTu Ta OLIHIOBAaTH OCHOBHI METOAMYHI MPUIOMHU KYJIbTUBYBAHHS €YKaplOTUYHUX KIIITUH
TBAPUHHOTO Ta POCIUHHOIO MOXOJKEHHS, PO3pOOJATH HOBI TEXHOJIOTIi iX 3aCTOCYBaHHA Y
HayKOBHUX IIJISIX, MEJIUIIMHI, CUTbCBKOMY TOCIIOJaPCTRB1 TOIIIO.

I[P 7. Maru HaBUYKM BUJUICHHS, 1AeHTH(IKalli, 30epiraHHs, KyJbTUBYBaHHS, 1MMOOUTI3aIli
O10JIOTIYHMX areHTIB, 3MIMCHIOBATH ONTUMI3ZAIIIO0 MOXXUBHUX CEPEOBHI, OOMpPATH ONTUMAJIbHI
METOAM aHalli3y, BHUJUIEHHS Ta OYHILEHHS LIIbOBOTO MPOAYKTY, BUKOPHUCTOBYIOUM Cy4YacHi
610TeXHOJIOT14YHI METO/IU Ta MPUHOMHU, TPUTAMAHHI IEBHOMY HaIpsiMy 010T€XHOJIOT1].

I1P13. ®opmynioBaTH 1 OILIHIOBAaTH BHUMOTH, OOIPYHTYBAaTH BHXiJHY CHpPOBHMHY, MaTepianud Ta
HAMIBOPOAYKTH BIJNOBIIHO JO YMOB OIOTEXHOJOIIYHOTO BHUPOOHMIITBA 3 ypaxXyBaHHAM
TEXHOJIOTIYHUX Ta 1HIINX HEBU3HAUEHOCTE.

ITP 18. BMiTu mpOBOJUTH CKPUHIHTOBI JOCIIIKEHHS MPOIYIIEHTIB O10JOTIYHO aKTUBHUX PEYOBHH,
3aCTOCOBYBATH CydacHI METOAM BUIUICHHS Ta aHAi3y IIILOBUX METAaOOMITIB Ta CTBOPIOBATH Ha iX
OCHOBI (DYHKIIOHAJIbHI KOPMOBI Ta XapuoBi KOMIO3MIIIHHI penapaTH

3HATH:

OCHOBHI KJIaCH BTOPUHHHUX METa00JIITIB MIKPOOPraHi3MiB, 1110 OTPUMYIOTh B IIPOMHCIIOBOCTI
Ta TapaMeTpud BHUOOpY IITaMiB-IPOIYLEHTIB ek3omnoiicaxapuai, ITAP, 6i0n0oriyHo akTUBHUX
J00AaBOK;

IUIAHYBaTH 1 BHUKOHYBaTH EKCIEPUMEHTadbHI poOoTH B ramy3i OioTexHomorii 3
BUKOPUCTAHHSAM CYYacCHHX OOJIaJHAHHS Ta METOJIB, IHTEPIIPETYBaTH OTPHUMAaHI JIaHI Ha OCHOBI
CYKYITHOCTI Cy4aCHHMX 3HaHb Ta ySABJIECHb PO 00’ €KT 1 MpenMeT TOCIiKEeHHS, pOOUTH 00T pyHTOBaHI
BHCHOBKU;



PO3pOOIIATH Ta BIOCKOHAIIOBATH KOMIUIEKCHI O10TEXHOJIOT1l Ha OCHOBI pO3yMiHHS HayKOBHUX
cydacHUX (haKTiB, KOHIICTIIIH, TEOPii, MPUHIIMITIB 1 METOAIB O101HXKEHEPIi Ta MPUPOJHUINX HAYK;
OpraHi3oBYBaTd BHUPOOHMILITBO 1 YNPABIATH OIOTEXHOJOTIYHUMH IPOLECAaMH B YMOBAax

MIPOMHMCIIOBOTO BUPOOHHUIITBA Ta HAYKOBO-IOCIITHUX JIA0OpaTOPIid.

BMiTH:

3HAUTH MiCIIe KOHKPETHOI TEXHOJIOTii y CHCTEeMi BIJIOMHX TEXHOJIOTIM Ta oOuparu

npoayieHT BAP, 1o xapakTepu3yeThCs IMiIBUIIEHUMU MPOTYKIIIHHUME MOKa3HUKAMH,

OLIIHIOBAaT! OCHOBHI
TBAPUHHOTO Ta POCIMHHOTO TIIOXOKCHHS, PpO3pOOJIATH HOBI TEXHOJIOTIi IX 3aCTOCYBaHHS Yy
HayKOBHUX ITUISIX, MEUITMHI, CIJIbCHKOMY TOCITOapCTBI TOIIIO;

YIPOBAPKyBaT HAlOUIbII eeKTUBHI OI0TEXHOJIOTIUHI METOAU Ta MPHHOMHU Yy MPAKTUYHY
BHUPOOHUYY JIsUTBHICTh HAa OCHOBI OIIIHKM €()EKTUBHOCTI MEePEIOBUX OI0TEXHOJIOTIM Ta BpaxyBaHHS

3araJlbHUX TeHJICHIIIH PO3BUTKY HOBITHIX O10TEXHOJIOTIH Y MPOBITHUX KpaiHaXx;

METOINYHI

NpUMOMH  KYJIBTHBYBaHHS

€YKapiOTUYHUX  KJIITHH

dbopMyIIrOBaTH 1 OIIIHIOBATHM BUMOTH, OOTPYHTYBarH BHUXIJHY CHPOBHHY, MaTepiaid Ta
HAMMBIPOJAYKTH BIAMOBIAHO 10 YMOB

TEXHOJIOTIYHHUX Ta 1HIINX HEBU3HAYEHOCTEH.

5. Onuc HaBYAJIBLHOI JUCIUILIIHA

5.1. IupakTMYHA KapTa HABYAJIbHOI IV CHMILIIHU

010TEXHOJIOTTYHOI O

BUPOOHUIITBA

3

ypaxyBaHHSIM

Ha3Bu 3micToBUX
MOJIYJIIB 1 TEM

KinpkicTs rognu

neHHa hopma

3a04Ha Gopma

yChOTO

y TOMY YHUCII

hi 1a0

II

1H1I

c.p.

yChOTO

y TOMY YHUCII1

I

II

126

1HT

c.p.

1

2

3| 4

5

6

7

8

9

10

11

12

13

Temu JeKiHHNX
3aHATH

3microBuii moayJasb 1. KommnekcHa nepepodka 0iomacu MpOMHUCIOBUX
IKpOOPraHi3MiB Ta POCIMH JJIsi OTPUMaHHs BTOPMHHUX METa0OJIITIB

MIK

OcobamnBocTi
OTpPUMaHHS
BTOPHHHUX
MeTaloITIB Y
BUPOOHUYHX YMOBAxX

14

10

OtpumaHHs
MIKpOOHHX
€K30110J1icaxapuaiB

15

10

OtpumaHHA
MikpoOHux ITAP

14

10

Cy4acHi TeXHOJIOT11
e(EeKTUBHUX
OaxTepiaJbHUX
1HCEKTHULIUIIB

14

10

biorexHonorisa
O10JIOTIYHO AKTUBHUX
100aBoOK

20

15

Bukopucranss
Oilokaramnizy s
OTPUMAHHS TIEKTUHY

14

10

BioTexHomorisa
OTPUMAaHHS
Xap4oBOTO Ta
KOPMOBOTO OiJTKa

14

10




OtpumaHHs
BTOPUHHHX
MeTa0O0JIITIB 15 2 3 10
POCIMHHOTO
[IOXODKEHHSI
Biorexuoioris

. ) 14 2 2 10
OTPUMAaHHS MITMCHTIB
BiorexHomnoris
OTpUMaHHS 14 2 2 10
napadapmMareBTHKIB

Yeboro roqun | 150 20 25 105
ITincymkoBa dopma
acy bop eK3aMeH
KOHTPOJII0
5.2. 3micT 3aBAaHb I CAMOCTiiTHOT po0oTH
Ne Ha3sa Temu

1 | OcHOBHI KJ1acu MIKpOOHUX METa0OITIB, JKepesa iX OTpUMaHHs

2 | IlepcniekTBM BUKOpPUCTaHHS MiKpoBoaopocTeil kiaciB Chyanophyta ta
Chlorophyta ast oTprMaHHS CeIEHBMICHUX TPENapaTiB

3 | BropunHi MeTa0oIiTH, CHHT€30BaH1 IpubamMu.

4 [TepcniekTHBH 3acTOCYBaHHS METa0OJIITIB BUIIIMX Oa3H1IOMIIIETIB

5 | Iomicaxapuau pociauH — NEPCIEKTUBH iX 3aCTOCYBAHHS SIK
KOMIIJIEKCHUX CepeIOBUIL B 010TEXHOJIOT1{

bioTexHoJ0ris1 OTpuMaHHs 3ac001B 3aXHCTY POCIHUH

Otpumannsg E 6ioTexHoI0r1IYHUME cioco0aMu

6

7

8 Pocnunu-nipoylieHTH MUKOHIHOBUX MITMEHTIB

9 | BeegeHHs B KyIbTypy IN Vitro mpoayleHTiB KapOTHHOIIB

10 | biorexHoOris OTpUMaHHS aJKaJI0iiB

11 | JoxiiHiYHE JOCHTIIKEHHS HOBHX 010JIOT1YHO aKTUBHUX H00aBOK

6. OcBiTHI TexXHO0JI0Tii, METOAM HABYAHHSA i BUKJIAJAHHA HABYAJILHOI JHCIHMILIIHH

®opmu oprasizanii HaBYaHHS: JIEKI[is, JTa0OpaTOpHE 3aHATTS, 1HAMUBIAyallbHE HABYAlIbHE
3aHSTTS, KOHCYJIbTAIIiS.

MeTtoau HaBYAHHS: CIIOBECHI (pO3MOBiAb, MOSICHEHHS, JEKIlisf), HAOYHI (IEMOHCTpAIlis,
UTIOCTpallisl, CIOCTEPEKEHHS ), TPaKTU4H1, po0OoTa y rpynax, po3B’3aHHs MPAKTUYHUX KEHCIB.

7. KoHTpO/Ib Ta OLIHIOBAHHS Pe3yJIbTATiB HABYAJIbHHUX J0CATHEHb CTYICHTIB 3 HABYAJIbHOI
JTUCIHUILTIHA
Jl1s1 KOHTPOJIIO 3aCBOEHUX 3HAaHb MPOBOISATHCS YCHI Ta NMHCbMOBI ONUTYBAaHHSA, TECTyBaHHS,
KOMIUIEKCHI KOHTPOJIbHI pOOOTH.
Icniut npoBoaAMTHLCS Y (POPMi TECTOBOI0 KOHTPOJIIO.

Kpurepii oniHioBaHHs1 pe3yJIbTaTiB HABYAHHSA 3 HABYAJIbHOI M CUUILTIHA
Kpumepii oyinioeanna mecmyeanus:

Ha mnumceMoBOMYy TecTyBaHHI CTyAeHT oTpuMye mo 10 3aBmaHb 1O TEPMIHOJIOTII KypCy.
MaxkcuManbHy KiTbKICTh OamiB 3a koxHe 3aBaanHs (0,5) CTyAeHT OTpUMY€E B pa3i MOBHOTO 1 BIpHOTO
BUCBITJICHHSI TaHOTO MTUTaHHSI.

Kpumepii oyinroseannsn 6uKoOHanua 1adbopamoprux pooim:

50 — CTyIeHT CaMOCTIMHO BHMKOHAB BCi 3aBJaHHs JJAOOpaTOpHOI poOOTH, aKypaTHO O(OPMHUB 1

BYACHO 3/1aB MPOTOKOJ, YiTKO, BUIBHO BIIIOBi/Ia€ HA KOHTPOJbHI 3alTUTAaHHS,




40 — CTyAEHT caMOCTIHHO BMKOHAB BCi 3aBHaHHs JabopaTopHoi poO0TH, aKypaTHO O0pOpPMHUB i
BYACHO 3J1aB MPOTOKOJI, TPOTE MPUIMYCKAETHCS TTIOMHUJIOK MPH BiJMOBIII HA KOHTPOJIBHI 3alUTaHHSI,

36 - cTymeHT camMOCTiHHO BUKOHAaB BCi 3aBIaHHs J1aboparopHOi poOoTH, akyparHO O(QopMHU
MIPOTOKOJ, MTPOTE€ HEBYACHO 3/1aB MPOTOKOJ, MPHUITYCTUBCS MOMWJIOK IPH BIAIOBi/II Ha KOHTPOJIBHI
3arUTaHHA,

20 — CTyACHT BHKOHAB JJaOOpaTopHy pPoOOTY, MPOTE MPHUITYCTUBCS MOMIJIOK TPH O(OPMIICHHI
MIPOTOKOITY, HE MiArOTYBaBCA A0 3aXUCTy poOOTH,

00 — CTyZIeHT He BUKOHAB JJabopaTopHy poOoTy.

Po3nojia 6aJiB, IKi OTPUMYIOTH CTY1€HTH

[Torouyne TecTyBaHHA Ta caMoOCTiiiHa poOoTa [MincymxoBuii | Cyma
TECT
3micToBUi MOIYIH | 50 150
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
10 10 10 10 10 10 10 10 10 10
OTtpumanuii pe3yabTar noauIseThCs Ha Koediuient 1,5 mis nepesony y 100 6ansHy cucremy
OLIIHIOBaHHA

3apaxyBaHHA pe3yJbTaTiB HeGopMaJIbHOI OCBITH
3apaxyBaHHsI pe3yNbTaTiB He(OPMAIBHOI OCBITH MPOBOAUTHCA 3TigHO «IlomoxkeHHS Tpo
B3aeMoito ¢GopManbHOi Ta HehOpManbHOI OCBITH, BH3HAHHS pPE3y/lbTAaTiB HAaBUaAHHS (3400YyTHX
nuIsixoM HegopmanbHOi Ta / abo iH(OpManbHOI OCBITH Yy cHcTeMi (opManbHOT OCBITH)»
https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-

osvity.pdf

IMoaiTuka xkypcy

Brponosxk cemecTpy aJisi MepeBIpKM 3HaHb CTYJAEHTIB Ta KOHTPOJIO 3a CaMOCTIHHOIO
poOOTOI0 3aCTOCOBYIOTH MHUCHMOBI pOOOTH Ta TECTOBUW KOHTpOJb. [Ipy BUKOHaHHI pi3HUX (hopm
POOIT CTYyJIeHTH OBUHHI TOTPUMYBATHCS IPUHLIUIIIB aKaIeMi4HO1 T0OpPOUYECHOCTI.

[lutanHs muiariaTy Ta akazgeMiyHoi JoOpoyecHOCTI persnaMeHTyroThesi 3Y «lIpo Buiry
OCBITY» Ta JOKaJgbHO-ipaBoBUMH akTamu 3BO: [lpaBuna akagemiyHoi 100pOYecHOCTI Yy
YepHiBELBKOMY HaI[lOHAJILHOMY YHIBEPCUTETI IMeH1 FOpis ®deapkoBHUa
https://www.chnu.edu.ua/media/lnojdab4/pravyla-akademichnoi-dobrochesnosti.pdf

[TonoxeHHst mpo BUSABJIEHHS Ta 3amo0iraHHs IJariaty y YepHiBeIbKOMY HalllOHAIbHOMY
yHiBepcureti imeHi FOpis ®enproBuya https://www.chnu.edu.ua/media/n5nbzwgb/polozhennia-
chnu-pro-plahiat-2023plusdodatky-31102023.pdf
ta Etnununii xonmexc YepHiBerpbkoro HaiioHanbHOro yHiBepcuteTy iMmeHi IOpis @enpkoBuua
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-
universytetu.pdf

8. PexomeHn10BaHa JiTeparypa
OCHOBHA
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MeTaboiTH Ta iX poJsib y CUCTeMax aJamnTalii 1 3aXucTy pociuH. Monorpadis. Binaums: BHAY.
Bunasenps TOB «lpyk» 2022. 192 c.

2. TexHoOTIs JIIKAPCHKUX MpEenapaTiB MPOMHICIOBOTO BUpOOHHUIITBA. HaByampHMiA MOCIOHUK.
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KOMILIEKCHOI 11ii abioTnuHux ¢akTopiB cepenosumia: mMoHorpadis / O.M. Binauuenko, B. C.
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oiosorii. JI.: HoBa ineosoris, 2011. 224 ¢

4, Konpgpamesceka K.P., Kmtouka [B., Ilupor T.II., Ilenuyk HO.M. Po3maittsa
MIKpoOHUX BTOpHHHMUX MeTaboiTiB. Haykosi mpami HYXT 2018. Tom 24, Ne 5. — C. 44-60
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