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Kog, knacy dkjne3n ( Google classroom)

Mporpama HaBYa/ZIbHOI AUCUUNAIHU

1. Onuc HaBYaNbHOI AUCLUNAIHKY, i MeTa, NpegMeT BUBYAHHA Ta pe3ynbTaTU HaBYaHHA

AKTyanbHiCTb KpegMTHOro moayna «bioTexHonorii nepepobKu BiaAXoA4iB» NONATAE Y MOXKANBOCTI BUBYEHHSA
6e3neyHux bioTexHoO i yTUANi3aLii BigxoAiB, WO AAaE MOMK/IMBICTb BUPILWIMTK Npobiemn 3abpyaHeHHA A0BKiNAs,
oTpPUMaTU [04aTKOBi MaTepianM Ta eHeprilo, AKi MOMKHa BUKOPUCTOBYBATM AJ1A rOCNoAapCbKuMx noTpeb;
03HaMOMJIEHHS i3 Zero Waste: CTUNEeM KUTTA 3@ NPUHLMNOM «HYNb Bigxoais».

JaHa gucumnniHa NOBUMHHA 03HAMOMMUTM CTYAEHTA 3 TEOPETUUYHUM NIAFPYHTAM, NPAKTUYHUMN HAaBMUYKaMMU
AN 3aCTOCYBaHHA 6iOTEXHONOTNYHUX MEeTOAiB MepepobKM, TaKMX SIK KOMMNOCTYBAHHS, BEPMWMKOMMOCTYBAHHA
6ioBiaxonis, 6ioBUAYroByaHHA, TOWO fKi HauifeHi Ha 3meHWweHHA 06’emiB BiAXoAiB, WO 3aXOPOHIOKOTbL Ta
OTPMMAHHA KOPUCHOTO NPOAYKTY ANA BiAHOBAEHHSA I'PYHTIB.

MeTolo KpeaUTHOro MoAyAA € GopMyBaHHA Y cTyaeHTiB 3AATHOCTEN:
—3[aTHICTb BMKOPWUCTOBYBATM €KOJOTYHO Ge3neyHy nepepobKy Ta yTuAisauilo nobyToBMX, MPOMMUCIOBUX
BigxoAis;
—3aTHICTb NpOaHani3yBaTW TEXHOOrIT 04eprKaHHA TeN/I0BOI, eIeKTPUYHOI eHeprii Ta KOPUCHMX MmaTepianis y
ranysi NOBOAKEHHA 3 Bigxo4amu;
— 3[aTHICTb BUKOPWUCTOBYBATM NPMHLMMIB YNPABAiHHA BiAXOA4aMM, BNPOBAAKEHHSA CydacHUX BioTexHonorii B
nepepobky Bigxoais.

OCHOBHi 3aBAAHHA KpeguTHOro moayna. 3rigHO 3 BMMOram nporpamu CTyAeHTUM MicNA 3aCBOEHHA
KpeauTHOro Moaynsa MatoTb NPOAEMOHCTPYBATU TaKi pe3ybTaTv HaBYaHHA:
3HAHHA:
—Knacuodikauii Bigxo4iB Ta MeToAiB NOBOAKEHHA 3 HUMMU;
—OCHOB TEXHO/IOFYHMX MPOLECIB BUAYYEHU KOPUCHUX PEYOBWMH 3 BiAXOAIB 33 AOMNOMOrOH MpoLecis
6ioBMNYroByBaHHA;



—3acobiB Ta TEXHOJIOri NOBOAMKEHHA 3 NOBYTOBMMM BiAXO4aMW: KOMMOCTYBaHHA, BEPMUKOMMNOCTYBAHHS,
CnantoBaHHs, rasudikauii, Niponisy, 3aXopoHEHHs Ha NONIroHax, MexaHiko-6ionoriyHa TexHooris.

—6ioTeXHONOrIYHMX MEeTOAIB AN YTUANI3aL,ii TOKCUYHMX PEYOBUH Y Biaxoaax;

—MiKpobionoriyHnx Ta HioXiMiYHMX OCHOB AECTPYKL,ii OpraHiYHNX PEYOBUH Y TiNi NONIrOHY;

—MeToaiB ANA yTUAi3aLii ¢inbTpaTy NONIroOHY Ta BUAYYEHHA 3BA/INLLLHOTO rasy.

YMIHHA:

— nigbupatn 6GionoriyHi areHTM Ha OCHOBi X MiKpobionoriyHMx Ta 6GioximiyHMX BnacTuBOCTEN ANA
KOMMOCTYBaHHA, BEPMUKOMMOCTYBaHHSA, 6ioBUAYroByBaHHA BiAXOA4iB.

— NJiaHyBaTM Ta PO3PaX0OBYBaATU AiINIAHKM TEXHONOFYHMX CXEM LLOAO0 NEPEPOOKM NOOYTOBMX Ta MPOMMUCIOBUX
Biaxoais;

—  nigbupatv meToam yTUANi3aLii MPOMUCNOBUX BiAXOAIB, cepeld AKUX BiAXOAM OPraHiYHOro MOXOAMKEHHS,
BiZIXOAM KOCMETMYHOI, XapyoBoi ranysi, papmeigxoaun, meanyHi sBiaxoau.

2. MpepeKBi3uTN Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLie B CTPYKTYPHO-NIOTIYHIN CXeMi HaBYaHHA 3a
BiANOBiIA4HOIO OCBITHLOIO NPOrpPamMolo)

Mporpama ancumnniiHm 6a3yeTbca Ha 3HAHHAX, OTPUMAHMX CTYAEHTaMM 3 nonepeaHix GyHAAMEHTaNbHUX
Ta NpodeciiHO-OPIEHTOBAHMX AMCUMNAIH pPiBHA «DaKanaBp» TaKMxX AK ximia, Gioximia, npomucnosa ekonoris.
OTpuvMaHi 3HaHHA A03BOIATbL MalibyTHIM daxiBLAM 3aCTOCOBYBATU iX B AUNJIOMHOMY MPOEKTYBaHHI, NpX pPo3poobLi
nporpam yTuaisauii Bigxoais micT Ta NPOMUCI0BOCTI, BAKOPUCTOBYIOYM CydacHi bioTexHonorii.

3. 3micT HaBYaNbHOI AgUCUUNNIHU

Tema 1. Knacuoikauis siaxoais
Tema 2. 3akoHogaB4ya 6asza y chepi NoBOAKEHHA 3 Biaxodamu
PO3[IN 1. OcHoBHi TexHosoriT yTUAi3aLii nobyToBMX Biaxoais
Tema 3. Cknapg ta BnactusocTi TIB.
Tema 4. BTopuHHI maTepianbHi pecypcu.
Tema 5. KomnoctyBaHHA BigxoAis.
Tema 6. BepmnKOMNocTyBaHHA Bigxo4is.
Tema 7. Metoam TepmivyHoi 06po6km TIB.
Tema 8. 3axopoHeHHA TIB.
PO3I/1 2. OcHOBHI TexHOANOTrIT yTUAI3aL,ii NPOMUCAOBUX BigXxo4iB
Tema 9. TepMmiHM i NOHATTA B ranysi NOBOAXKEHHA 3 NPOMMC/IOBUMMM BigX04aMu.
Tema 10. YTnnisauia ocagis npoOMUCIOBUX CTIYHMX BOA,
Tema 11. BioTexHosnorii nepepobKu opraHiyHMX BiAX0A4iB NPOMMUCIOBOCTI
Tema 12. bionoriyHe BUIYroByBaHHA MeTaniB 3 BigxoAis

4. HaBuyanbHi matepianu Ta pecypcum
4.1 basoBa

1. B.M. PagoseHnunk, M.O.Tomens «Teepai Bigxoau: 36ip, nepepobKa, cKnagyBaHHa» HaB4YanbHUM
nocioHuk, Knis «kKOHAOP» 2010 - 551c.

2. Biaxoaun BMpOBGHULTBA i CNOXMBAHHA Ta iX BNAMB Ha I'PYHTM i NpUPOAHi Boau : HaBY4anbHUIA NOCIOHUK
/ 3a pea. B.K. XinbuescbKoro. — K.: BugasHuyo-nonirpadiyHmnin ueHtp "Kuiscbkunin yHisepcutet", 2007. —
152 c.

3. bpwurideupb K.4. YTunizauia npomucnosux siaxoais. / K.A4. bpurideub, K.O. AbawuinHa; Xapk. Hal, akag.
MiCbK. rocn-Ba. — X.: XHAMT, 2012. - 58 c.

4. MMpo 3aranbHoAeprKaBHY Nporpamy NOBOAMEHHA 3 TOKCUYHMMM Biaxoaamu: 3aKoH YKpaiHu sig 2000p
/ Binomocrti BepxosHoi Pagu YkpaiHu (BBP), 2000,Ne 44.

5. [epkaBHi byaisencHi Hopmu YKpaiHu MoniroHn TBepaux nobytosux Bigxoais OCHOBHI NONOXKEHHSA
npoekTyBaHHA. OBH B.2.4-2-2005// EnektpoHHuIA pecypc/ Pexxkmum goctyny http://dbn.at.ua/load/1-1-0-
289.


http://dbn.at.ua/load/1-1-0-289
http://dbn.at.ua/load/1-1-0-289

6. MpupoaooxopoHHi BioTexHonorii. JTabopaToOpHUI NPaKTUKYM [ENeKTPOHHWUI pecypc] : HaBYaNbHUM
NocibHMK Ansa cTyaeHTiB cneuianbHocTi 162 «bioTexHonorii Ta 6ioiHXeHepia», OCBITHbOI Nporpamm
«bioTtexHonorii» / KMl im. Iropa CikopcbKkoro ; yknag,.: M. 0. Kosap, O. fl. BopoBuK. — ENeKTPOHHI TeKCTOBI
AaHi (1 ¢ann: 629 K6aunt). — Kuis : KMl im. Iropsa Cikopcbkoro, 2019. — 55 c.

4.2. AonomixKHa

7. Wesuyk B. fl. bioTexHonoria ogepskaHHA OpraHo-miHepanbHUX A06pPUB i3 BTOPUHHOI CUPOBUHMK /
LWeBuyk B. fl., YeboTbKo K. O., Pasrynaes B. M—K. : 2001.— 205 c.

8. 3akoH YkpaiHu «[Mpo Biaxoawn» //EnekTpoHHUI pecypc// 3akoH Ne 187/98-BP. Pexkum poctyny:
http://zakon4.rada.gov.ua/laws/show/187/98

4.2 IHpopmaliiiHi pecypcu

8. http://uecr.gov.ua/ - YkpeKkopecypcu

9. http://zakon3.rada.gov.ua/ — 3aKoH npo Biaxoau

10. http://ecoanalitika.com/ -noBoaxeHHsA 3 Bigxoaamm

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUN/IHU (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA

Hasgsa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb
(nepenik AnaakTUUHMX 3ac06iB, NOCUNAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)

Knacudikauin sigxoais.

MoHATTA: Bigxoau, ynpaBAiHHA Biaxogamu, yTuaisauia Bigxogis, nepepobka siaxoais. Knacuoikau,i
nobyToBMX BiAXOAIB 3@ TMNOM YTBOPEHHA 3a FirieHiYHMM npuHumMnom. Knacudikauii npomucnosmux
BigxoAiB (3a NOXOAMKEHHAM, 33 arperaTHMM CTaHOM | BNaCTUBOCTAMM, CTyNeHem Hebesnekun ans AoBKinna
Ta 340pPOB'A NIOANHN).

Jlimepamypa: 1,2

3aKoHopgaBuya 6a3ay cepi noBoaKeHHA 3 Bigxogamum

OCHOBHI NPUHLMUNKM CTpaTerii KOMMJIEKCHOTO YNPaB/iHHA BiAXo4amu. IHTerpauia pisHMx niaxoAis Wwoao
yTUANi3aLii, 3HEeWKoKEHHs Ta nepepobKM BiAXOAiB: CKOPOYEHHA BigXxoAiB, BTOpMHHA nepepobKa.
3aKkoHogaB4Ya 6asa NOBOAMKEHHA 3 BiAXxoAamM. 3aKOHWU YKpaiHM WOAO0 NOBOAMKEHHA 3 MPOMUCIOBMMMU
Biaxogamu. [lepkaBHuUi Knacudikatop Bigxoais. J/limit Ha 36epiraHHA Ta PO3MILLEHHS Biaxo4is, HOpMK
HAKOMWYEHHA BiAX0AiB Ha NiANpUemcTBax. [OPIBHAHHA HOPMATMBIB Ta NIMITIB Ha PO3MILLEHHA BiAXOLiB
B YKpaiHi 1a €C.

Jlimepamypa: 7,9

Cknapg Ta Bnactusocri TMB.

MoHATTA Npo HOpMM HakonuyeHHA TMB. BigHOCHI HOPMKW HaKonMYeHHA NobyToBMX BigXoA4iB B KpaiHax
€sponu Ta YKpaiHi. Bnactusocti TMNB ($bpakuiiHuii cknag, XimidyHnii cknag, mopdonoriYHuiA cknag,; Aeaki
®i3nYHi  BNACTMBOCTI  OCHOBHWMX KOMMOHEHTIB  BiAXOAiB: LWiNbHICTb, KOMMpPECinHi BNacTUBOCTI,
TensoeHepreTMYHa 34aTHIiCTb, cCaHiTapHO-6aKTepionoriyHi Hopmu Towo). TOKCMYHI Biaxoaum.
Jlimepamypa: 2,3

BTOpuHHI maTepianbHi pecypcu

TuNM  nnacTuKa, SAKUIM  3aCTOCOBYETbCA B AKOCTI  YNakoBKWM (pisHa Buau nonietuneHy, [MXB
(nonisiHinxnopua), noninponinex, nonictnpon). MapKyBaHHA NoniMepHOi NakyBanbHOI Tapu. NaacTuKku,
o nigaatoTbea bionorivHomy posknagy. CmiTTecopTyBanbHi cTaHLil. COpTyBaHHA BiAXoAiB AK neplunit
KPOK [0 3acToCyBaHHA MexaHiuyHo-bionoriyHoro nigxoay AanAa nepepobku BiaxoaiB Ta BapiaHTU iX
NnpaKkTUYHOro BNpoBaAXeHHA. BTopMHHa nepepobka Bigxogis (Reduce, Reuse, Recycle). Jlimepamypa:
1,2

KomnocTtyBaHHA Biaxopais

Buan komnoctyBaHHA. OCHOBHI BUMOTM A0 CUPOBUHW AN OTPUMaHHA KomnocTy. ONTrManbHi yMoBM Ta
obnagHaHHA An1a KOMNOCTYBaHHA. [pynu KUBWUX oOpraHiamis, WO 6epyTb y4yacTb B npouecax
KOMMOCTYBaHHSA. NMpoMmncioBe KOMNOCTYBaHHA (TUMNK, NapameTpu, CXemu, NpUHUMN poboTn). NMonbose
KOMMNOCTYBaHHA (cxema, MapameTpu, npuHumMn pobotn). Jlimepamypa: 1,2.



http://uecr.gov.ua/
http://zakon3.rada.gov.ua/
http://ecoanalitika.com/

BepmunKomMmnocTyBaHHA Biaxoa,iB.

Buayn BepmmkomnoctyBaHHA. OCHOBHI BUMOMM A0 CUPOBUHU AAA OTPUMaHHsS Giorymycy. OnTMManbHi
YMOBM Ta 06/1aHaHHA A1 BEPMMKOMMOCTYBaHHA. BionoriyHM areHT npouecy BEPMMKOMMOCTYBaHHS.
Jlimepamypa: 1,2

BepMMKOMNOCTYBaHHA BiaXoAiB.

Buan BepmmKkomnocTyBaHHA. OCHOBHI BUMOTM A0 CUPOBMHMU AN OTPUMAHHA Biorymycy. OnTUManbHi
YMOBM Ta 06/1a4HaHHA A1 BEPMMKOMMOCTYBaHHA. BionoriyHM areHT npoLuecy BEPMMKOMMOCTYBaHHS.
Jlimepamypa: 1,2

MeTtoau TepmiuHoi 06po6ku TMB.

IcTopuyHi Ta reorpadiyHi acnekTu 6yaiBHMLTBA CMITTECNA/OBAIbHUX NiANPUEMCTB B CBITi. EKOMOriYHI Ta
eKOHOMiYHi npobnemn byaisHmMuTea C33. [lioKCMHM Ta iX WKIAMBUI BNANB Ha 340pOB’A HaCe/NEeHHs.
TunoBa cxema Cy4aCHOro CMITTECNAIOBANbLHOIO 3aBoAy. Bumorn Ta ymoBM OYMLLEHHA BigxoAiB rasis.
IHWi meToan TepmiyHOi NepepobKu Bigxoais: nipois Ta rasudikauis. Jlimepamypa: 1,3

3axopoHeHHsa TMB.
I'pymu BimxofiB, IO MiUIATAIOTH 3aXOPOHEHHIO HAa TOJIroHaX. BuMorwm 1o minsHKH, BigBEACHOI MiA

noJirox. [HxeHepHa cxema nonirony. biojoriuauii po3knay y tini nonirony TIIB (mponecn). OcHOBHI
MIPUPOJIHI TTONiMepH (IIENTFOII03a, TEMITIENI0NI03, JIITHIH, TEKTHH). PeKyTbTHBAIIS 3eMeNb MicIs 3aKPUTTS
noJiirony. ®@ineTpar Ta Mmetoau Horo o0poOku. Jerazais. Jlimepamypa: 1,3

10

TepMmiHu i NOHATTA B ranysi NOBOAKEHHA 3 NPOMUC/IOBUMU Biaxogamm.

Bu3HayeHHA NOHATH: NPOMMC/IOBI Biaxoau, Hebe3neuyHi NPOMMUC/IOBI BiaAxoam,
NOBOMKEHHA 3 BiAXoAamM, Axepena ix yTBOpeHHA. Cxema, nNpuHUMN PobOTH, MapameTpu TUMu
XBOCTOCXOBMULL,. TeXHONOTIT pO3MIiLLEHHA TBEPAUX NMPOMUCNOBMUX BiAXOAIB.

Jlimepamypa: ocHoBHa: 1,2

11

YTunisaugin ocagis npoMMUCNAOBUX CTIYHUX BOA,

3HeBOAHEHHA HAA/IMLWIKOBOrO aKTUBHOMO MyJly, CMPOro ocagy NPOMMUCAOBUX CTiIMHUX BOA. TexHonorii
06pobKu ocagis. KomnocTyBaHHA ocaz,is.

Jlimepamypa: oCHOBHa: 3

12

bioTexHonorii nepepobKu opraHiuHi Bigxoan npomMmmncaoBoCTi.

Biaxoau nerkoi npommcnoBocTi. Bigxoam cinbCbKoro rocnogapcrsa. Biaxoan xapyosoi NpoOMMUCNOBOCTI, a
came CNMPTOBA, WKipsHa, M’sicHa, NMBOBapHa, BUHOPO6Ha, Mo0YHa ranysi.

Jlimepamypa: oCHOBHa: 2,3

13

bioTexHonorii nepepobKu opraHiuHi Bigxoau npomMmmncaoBoCTi.

Biaxoaun nerkoi npommcnoBocTi. Bigxoam cinbCbKoro rocnogapcrsa. Biaxoau xapyosoi NpoOMMUCNOBOCTI, a
came CNMPTOBA, WKipsiHa, M’sicHa, NMBOBapHa, BUHOPOOHa, Mo0YHa ranysi.

Jlimepamypa: oCHOBHa: 2,3

14

bionoriuHe BUNyrosyBaHHA meTaniB 3 Biaxopais

CyyacHWI cTaH Ta NepcneKkTMBM PO3BUTKY OioBMAYroByBaHHA. 3arasbHa XapaKTepUCTMKa OaKTepii,
34aTHUX OO0 OKMCHEHHs cynbdifiB 3ani3a, LMHKY, 010Ba, Kaamis Towo. YTBOpPEHHs cynbdaTiB meTanis.
BuayyeHHA MeTanis 3 CTIYHUX BOA PyAOBUA0OYBHMX KOMBIHATIB, pyAHWX BifBaniB, KXBOCTIB».
Jlimepamypa: 1,3

CemiHapcbKi 3aHATTA

OCHOBHiI 3aBAaHHA UMKNY CEMIHAPCbKMX 3aHATDb:

- 3aKpinneHHA neKkuinHoro matepiany;

- po3rnag NuUTaHb, AKi CTYAEHTU onaHyBa/iM CaMOCTINHO;

- nornmbneHHA Ta PO3LWMNPEHHA TEOPETUYHUX 3HAHD;

- NpoBeAeHHs TEMaTUYHUX AUCKYCil Nig KepiBHULTBOM BUKAaAaya

Ne Ha3Ba TeMu 3aHATTA Ta Nepenik OCHOBHMX NUTaHb
3/n (nepenik aMaakTMyHOro 3abesneyeHHs, NOCKMAAHHA Ha NiTepaTypy Ta 3aBgaHHA Ha CPC)
1 | KomnocTtyBaHHA nobyToBux Biaxoais. Mepenik nuTaHb ANA PO3rAAAY: CKAaA Ta BAACTUBOCTI KOMNOCTY;

BMAN KOMMNOCTYBAHHA; ONTUMaNbHI YMOBW KOMNOCTYBaHHA; 061a4HAHHA: KOMNOCTEPU;
ponb 6aKTepi Ta aKTUHOMILLETIB B NpoLecax AecTpyKLji opraHiku. /limepamypa: 2; 7 (niopo30in 11.3)




2 | 3acTocyBaHHA BEPMMKOMMNOCTYBAHHA Yy CBiTi. OCHOBHI BUMOIX A0 CMPOBMHWU A1A OTPUMAHHA Giorymycy.
OnTumanbHi ymoBM Ta o0OnagHaHHA A48 BEPMUKOMMNOCTYBaHHA. bionoriyHMiA  areHT npouecy
BEPMMKOMMOCTYBaHHA. Jlimepamypa: 1,2

3 | 3axopoHeHHa TIB. XapaKTepucTnKa BigxoAais, WO NigNAraloTb 3aXOPOHEHHIO HA MoAiroHax. Bumorn go

OiNAHKW BigBeAeHOi nig noniroH. Po3paxyHOK MapameTpiB MOJroHy (rMbUHY CKAagaHHA, po3mipu
OiNHKN).

MpoeKTyBaHHA cucTemun 360py i yTmnisauii ¢inbTpaty. PekynbTMBaLUia 3emesib Micna 3aKPUTTA MOANITOHY
(TexHiuHKMI i BionoriyHni eTanu). derasauia noniroHis. /limepamypa: 4; 7 (niopo30in 11.6).

4 | KoHmponbeHa poboma
5 | YTuniszauia ocagis npomMmMcnoBux CTiYHUX BOA,

e  3HeBOAHEHHSA HAZJ/IMLWKOBOrO aKTUBHOIO Myly;

®  CMpPOro ocagy NPOMUCAOBUX CTIYHUX BOA;

e TexHosiorii 06pobKu ocaais;

®  KOMMNOCTYBaHHA 0CagiB..

Jlimepamypa: 1,2

6 | YTunisauia npomncnosumx BiaxoAais, cepen AKMX BiAX0AN OpPraHiYHOro NOXO4AXKeHHA, BiAXo4An KOCMETUYHOI,
Xap4yoBoi ranysi, dapmsigxoamn, meamndHi sigxogun. Jimepamypa: 1,2

7 | MikpobionoriyHe BUAYroByBaHHA MeTasiB 3 PyAHUX BigBanis Ta Biaxoais.

¢ bioTexHonorii. [cTopia 3ano4YaTkyBaHHA HanpAMY, Cy4acHMM CTaH, NePCNeKTUBU PO3BUTKY

¢ MikpobiosioriuHe oKMCHEHHSA cynbdiais meTanis (3anisa, 010Ba, UMHKY TOLLO)

o [lepcrneKTMBM BUKOPUCTAHHA TEXHONOTIA BiOBWUIYrOBYBAaHHA A/1A OAEP!KAHHA AOPOrOLiHHUX MeTanis
(3onoTa, cpibna Towe) /limepamypa: 1,3

8 | 3anik

NabopaTopHi 3aHATTA

OCHOBHi 3aBAaHHA LUUKNY N1abopaTOPHUX 3aHATD:
e  BMKOPUCTOBYBaTW bioTexHooriT AnA yTunisauii Biaxoais.

No . KinbKictb
HasBa nabopatopHoi po6otu

3/n aya. roamnH

1 O3HalOMNEHHA 3 AEeCTPYKTOPaMKM OpraHidyHoi peyoBMHU. [OCNiarKeHHA 4

Nnpouecie  BEPMMKOMMOCTYBaHHA  OpraHiyHMx nobyTtoBux  Biaxoais.
Jlimepamypa: 6

2 Bn3HaueHHA BmicTy rymycy, a3oty, pocdopy B KOMMOCTi, OTPMMAHOMY NpU 4
BEPMUKYNbTUBYBAHHI. Jlimepamypa: 6

3 OujiHKy cTaHy 3abpygHeHMX TIpyHTIB MeToZamun bBioTecTyBaHHA Ta 2

6ioiHAMKaLiT 3 BUKOPUCTAHHAM POC/MHHUX TecT-06’eKTiB. Jlimepamypa: 6

6.CamocrTiiiHa poboTa cTyaeHTa

CamocTiHa poboTa cTyzeHTa No AUCUMNAIHI BKAKOYAE NMiArOTOBKY A0 ayAUTOPHUX 3aHATb (34 roauH),
KOHTPO/bHOI (2 rogMHK) NiAroToBKa A0 3a/iKy (6 roanH) Ta camocCTiiHE BUBYEHHA NEBHUX TEM, Nnepenik
AKUX HAaBOAUTLCA HUKYe (24 rogmH).

Ne . KinbKictb
HasBa Temu, W0 BUHOCUTbLCA Ha CaMOCTiMHe OnpautoBaHHA
3/n roguH CPC
1 Cuctemm NpoMiXKHOFO TMMYaCcoBOro 36epiraHHsA Bigxoais. JlitepaTypa: 1,2 1
2 CopTyBaHHA BiAXo4iB Ha piBHI cnoXKMBayiB (HaceneHHs). Jlimepamypa: 8 1
3. Cknag ta BnactuocTi TIB B pisHUx perioHax YKpaiHu. Jlimepamypa: 2,3. 2
4 Cenekuia cneuianbHMX LWTAMIB MIKPOOpPraHi3amis, 34aTHUX A0 AECTPYKLUi 2
CUHTETUYHUX nonimepis. /limepamypa: 1,3




BakTepiamu, aKki bepyTb y4acTb y KOMNOCTyBaHHiI. /limepamypa: 1,2

MpucTpoi gna BepMUKOMNOCTYBaHHA. /limepamypa: 1,2

BMKOpUCTaHHA 3BaNLWHOrO rasy. Jlitepatypa: 2, 5

5
6
7. Bunawm yctaHoBoK no niponisy TMB. J/limepamypa: 1,3
8
9

MiaroToBKa A0 KOHTPO/IbHOI po60TH

10. | NMpomwucnosi Bigxoamn YKpaiHu. Jlimepamypa: 5

11. | CKknag NnpoOMUCNOBUX CTIYHMX BOA YKpaAiHW. /limepamypa: 3

12. | Ymunisauis sigxoan aepesoobpobHoi nianpuemcts. Jlimepamypa: 7

NINININININNINN

13. | CraH bioBunyroByBaHHsA B YKpaiHi. /limepamypa: 3.

MoniTUKa Ta KOHTPO/Ib
9. MoniTMKa HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMNOHEHTA)

BigBiayBaHHA 3aHATD

O608B’A3K0BE BiABiAYBAHHA KOHTPO/IbHMX POBIT, TOMY WO HA HMUX NPOBOAATLCA KOHTPOJIbHI 3axo4u 3
OLHOK 33 AKUMUN GOPMYETLCA PENTUHIOBA OL,iHKA.

MponyLweHi KOHTPOJbHI 3axoAaKn

Y pasi HaaBHOCTI y CTyAeHTa AOKYMEHTa, WO BUMNPABAOBYE HEMOMKAMBICTb CBOEYACHOrO BUMKOHAHHA
MOAY/IbHOT KOHTPONbHOI Ppo60TH, MOMY HAZQETLCA MOXKAMBICTDL i HANUCATU NPOTArOM TUXKHA NicNA Moro
NOABM Ha 3aHATTAX.

KaneHaapHui py6iXKHUIA KOHTPONb

MeTolo NpoBeaeHHA KaneHJapHOro KOHTPOJIKO € NiABULLEHHA AKOCTI HaBYaHHA CTYAEHTIB Ta MOHITOPUHT
BMKOHaHHA rpadika OCBITHbOro NPOLLeCY CTyAeHTaMM

AKagemiuHa gobpouecHicTb

MoniTnKa Ta NPUHLMNK akageMidyHoi J06poYecHOCTi BU3HaYeHi y po3aini 3 Kogekcy yecTi HaljioHanbHOro
TeXHIYHOro yHiBepcuTteTy YKpaiHn «KUIBCbKUIA NOAITEXHIYHMI HCTUTYT imeHi Iropa CikopcbKoro».
HeTanbHiwe: https://kpi.ua/code.

Hopmu eTMUYHOI noBeAiHKK

Hopmu eTMYHOI NoBeAiHKM CTYAEHTIB | NPALiBHMKIB BU3HaYeHi y po3aini 2 Kogekcy yecti HauioHanbHoro
TEXHIYHOro YHiBepcuTeTy YKpaiHM «KWIBCbKUM MOAITEXHIYHUIM HCTUTYT imeHi lropa CikopcbKoro».
HeTanbHiwe: https://kpi.ua/code.

Mpoueaypa OCKapKeHHA pe3y/bTaTiB KOHTPO/IbHMX 3aX0A4iB

CTyoeHTM MaloTb MOXKAMBICTL MIAHATU Oyab-AKe NMWUTAHHA, AIKE CTOCYETbCA NpoLeaypu KOHTPONbHUX
3ax0AiB Ta OYiKyBaTH, WO BOHO Byae po3rafaHyTO 3rifHO i3 Hanepes, BUSHAYEHMMM NpoLeaypamu.



10. Buau KOHTpPOIO Ta peiMTUHroBa CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPOAb: eKCnpec-oNUTYBaAHHA, KOHTPOIbHA Po60Ta, 3axXMCT NabopaTtopHMX pobiT.
Cucmema peilimuHzosux 6anie 3aHAM®b i pelimuH208uX OYiHOK 10 8UOAX KOHMPOIO

Ne Big KoHTpONIO Ban KinbKicTb 3aHATb Cyma 6anis

1. CemiHapCbKi 3aHATTA
- eKcnpec-onuTyBaHHA* 3 8 24
- AoNoBiAb Ha NpobaemHy 20 1 20

TemaTuky**

2. NabopaTtopHi 3aHATTA***
- Barosui 6an ri 7 3 21
- BONycK
- 06pobKa pe3ybTaTiB i 3aXuUCT

3. KoHTponbHa poboTta**** 35 1 35
Bcboro 100

*OUiHHBAHHA eKcnpec-onuMy8aHHA:

lMosHa 3micmoeHa 8i0nosids 3 NpuKkAadamu ma nosiCHeHHAMU — 3 6anu
lMpasunbHa, ane HernosHa 8idnosids — 2 b6anu

Bionoside 3 nomunkamu - 1 6an

**OuiHeaHHsA 8i0Nosidi cmyoeHmMa Ha ceMiHapCcbKOMy 3aHAMMI:

lMosHa 3micmosHa 00no8ids 3 Npuxknadamu ma noscHeHHA —16-20 b6anis
MpasunbHa, ane HenosHa Aornogidb abo 3 He3HaYHUMU nomunaxkamu — 12-15 6anis
Zlonosids He 3apaxosaHa — meHwe 12 banis

***Kpumepii oyiH0BAHHA AKOCMIi BUKOHAHHA 1a6opamopHuUx pobim:

AKMUBHA y4yacme y BUKOHAHHI nabopamopHoi pobomu, npasunbHo ogopmaeHUl MPOMOKOaA ma
2nuboki i 3micmosHi meopemuyHi 3HaGHHA Mo memi pobomu — 7 6anie

AKMUBHA y4acme y BUKOHAHHI pobomu, NOMUAKU 8 KamepanbHili yacmuHi abo cmamucmu4yHux
nidpaxyHkax abo HedocmamHbo 2auboki meopemuyHi 3HaAHHA — 4-6 banu

Poboma He 3apaxosaHa — meHwe 4 6anis

*¥***fKicmb BUKOHOHHA KOHMPObHOI pobomu:

rnosHa po3Kkpuma sionosiob — 29-35 6asis;

MoMusKa 8 00HOMY 3a80aHHI abo HernosHa 8i0nosidb 8 080x 3a80aHHAX -21-28 6anu;
poboma He 3apaxosaHa meHwe 21 banie

KaneHdapHuli KoHmMponb: nposadumscs 08i4i Ha cemecmp HAK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHOHHA 8umo2 cunabycy. [11a ompumaHHA «amecmoeaHo» 3d repuly MomoyHy cemecmposy
amecmauito Rc >23, 6anu (max 45), 0ns 0pyzoi cemecmposoi amecmauyii Rc > 45, 6aau (max 90).

Ymoeu donycky 00 cemecmpo8o20 KOHMPOIO: HeobXiOHOK YyMOBO 00MYyCKy 00 3as1iKy € BUKOHAHHA Ma
3axucm ycix nabopamopHux pobim, sucmyn Ha cemMiHapCcoKoMy 3aHammi, HanucaHHa MKP 3 cymapHoro
OuiHKoM He meHuwe 45 banis.

Cemecmpoesuli KOHMpoAv: 3asiK.

CmydeHmu, AKi BUKOHAAU yMOBU 00MycKy 00 cemMecmposo20 KOHMpPO i Habpanu binswe Hixc 60 6anis
MOXCyms, 3a b6QXKAHHAM, Oompumamu 3anaiKosy OUiHKY 8i0rnogiOHO 00 HuUM4YeHasedeHoi wWKaau
gidrnosioHocmi pelimuHaosux 6asie OUiHKaM 3a yHigepcumMemcsbKo WKano. CmydeHmu, AKi BUKOHAAU



ymosu donycKy, Habpanu 45 - 59 6anie ma cmydeHmu, sAki Habpanu binobwe 60 6anie ma baxcaroms

noainwumu ceili pelimuHz, BUKOHYIOMb 3a7iKo8y KOHMpPOosabHy pobomy Ha 100 banis.

3anikosa poboma 8UKOHYEMbCA y NUCbMO8ill popmi ma nepedba4yae 8ionoeidi Ha 5 3anumaHe binema.

KoxcHe numaHHA oyiHloemoca y 20 b6anis.

Kpumepii oyiHHO8AHHA:

npasusnbHi, MOBHI po3kpumi 8idnoeidi Ha eci 3anumarHHA - 100 banie

MOMUAKU 8 0OHOMY 3anumaHHi abo HernosHi 8idnosidi 8 080x 3aNUMAHHAX - 85-95 basis
rnomusKu 8 080x i binbuwe 3anumaHHAx, abo HernoesHi 8ionosidi 8 4-5 3anumaHHAx - 75-85 6anis
nomusku 8 4-5 sanumaxHsaAx i HerogHi 8idnoeidi 8 4-5 sanumaxHax - 60-75 6anu

poboma He 3apaxosaHa - 0-59 b6anis

Tabnunus BigNOBIAHOCTI PeNTUHIOBMX BaniB OLIHKAM 3a YHIBEPCUTETCbKOIO LWKANOLO:

Kinekicme 6anie OuiHka
100-95 BigmiHHO
94-85 [Oyxe pnobpe
84-75 Hobpe
74-65 3a410BiNbHO
64-60 JocTaTHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHI yMOBM A0NYCKY He ponyuweHo

11. AopaTtKoBa iHpopmauia 3 aucumnnniHmn (0CBITHLOro KOMMNOHEHTA)
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MuTaHHA HA KOHTPO/bHY poboTy
YUNHHUKKM Hakonu4veHHsa TTB.

MNpobnemu, AKi BUHWKAIOTb NPU 3aXOpoHeHHI TIMB.
MopdonoriuHmin cknag, TMNB.

Knacudikauia TMB.

LLnaxu BupilweHHA npobaem HakonuueHHs TMB.
MosicHICTb NpMHUMN «3a6pyAHIOBAY CRIAYYEY.
3akoHodaB4Ya 6a3a nosoaskeHHsA 3 TIB.

OcHoBHi TepMiHu i noHATTs chepu TIMB.
CopTtyBaHHAa TIB.

MNpobnemu Ta PU3NKM 419 HABKONULLHBOTO CepeaoBuLLa, AKi BUHMKaIOTb NpW 3aXopoHeHHi TIB.
MpUHUMAN KOMNAEKCHOrOo YNpas/iHHA BiAX04aMMU.
BnactusocrTi TMNB.

LLnaxm ckopoyeHHA yTBOPEHHA BiaxoAis.
TexHonorii nepepobKn BTOPUHHOT CUPOBUHMU
Knacuoikauia Ta MoXnMBOCTI BUKOpUCTaHHA BMP.
MeTtoaun nosoaKeHHa 3 TIB.

MpuHUKMN po6OTM CMITTECNANIOBAZIBHOTO 3aBOAY.

MpuHLUMN pobOTN CMITTECOPTYBANbHOI CTaHLLi.

MutaHHA [0 3aniKy
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CmiTtTecnantoBanbHuUli 3aBog (cxema, NpuHLMN pobOoTH, NepeBarun, Hegoniku).

KomnocTtyBaHHs ($basm Ta napameTpu NpoLLecy, XapaKTepucTMKa 6iofIorivyHMX areHTiB, 3aCTOCYBaHHSA).
BepMuKynbTMBYBaHHSA ($hasm Ta napameTpu NpoLecy, XapaKTepuctTuka 6ionorivHoro areHTy Ta biorymycy).
Hasepaitb cxemy TexHonorii KomnocTtyBaHHA TMNB micta. ONuWiTe NPUHUKMNK, NapameTpu NpoLecy, CXemy.
BynoBa noniroHy TMNB ( cxema, 3axo4u AN 3aXUCTy AOBKIANA ).

JecTpyKuia opraHiyHMX peyoBMH y TOBLLi noniroHy TMB (cTaaii, piBHAHHSA, Npouecw).

BioTexHonorii nepepobKu BiaxoaiB XapyoBOi MPOMMCIOBOCTI.

Knacuodikauia npommncnosux Bigxopais.

Kynuacte, yaHoBe, nigzemHe 6ioBMAYroByBaHHSA MeTasiB i3 NPOMUCAOBUX Biaxoais.

MexaHizm 6ioBunyrosyBaHHA MeTaniB 3 NPOMUCIOBUX BiAX0AiB (CXemm, MiKpoopraHismu, peakdiji).
HanpamKku yTunisauii BigxoAais CinbCbKOro rocnogapcraa.

OcCHOBM KOMMNOCTYBAHHA MPOMMUCAOBUX BiAXOAiB OPraHiYHOIrO NOXOAMKEHHS.

OcHOBHI NpouecK y TeXHONOTii yTUAi3auii ocagis CTiYHMX BOA.

MNpobnemu, AKi BUHWKAIOTb NPW 3aXOpoHeHHI TIMB.

MignpPMEMCTBO BUKOPUCTOBYE BTOPMHHI pecypcu. HaseaiTb npuKknagm i wnaxm

MpuHUMN poBOTN CMITTECOPTYBANbHOI CTaHLi

MexaHiko-bionoriyHa TexHonoris NepepobKu BigxoAis ( NpMHUUNK, cxema, NnepesBarn, HegoNiKu).
PekynbTuBauia noniroHy TMNB (eTanu, cxema, HanpsamKN).

Buan Ta NOBOAKEHHA 3 TOKCUYHMMMU BiAXo4amu

Kynuacre, yaHoBe, NigzemHe 6ioBMNYroByBaHHA METaNiB i3 NPOMMUCNOBUX BiAXOAiB.

MexaHizm bioBuayrosyBaHHA MeTaniB 3 NPOMUCNOBMX BiAxXoAiB (Cxemu, MiKpoopraHiamu, peakuii).
OcCHOBHI Npouecu y TeXHONOTIii yTUAi3auii ocagis CTiYHUX BOA,

BioTexHonorii B 3010T0406YBHIM NPOMUCAOBOCTI.

Hanpamku BupiweHHA npobnem y chepi NOBOAKEHHA 3 NPOMUCIOBUMU BiaXoAaMMU.

BioTexHo0riT nepepobKkn NPOMUCNOBUX BiAXOAiB Y AepeBo0bpobHilt Ta ¢/ NPOMMUCAOBOCTAX.

Po6ouy nporpamy HaBuyanbHOI gucuuniinm (cunabyc):

CKnapeHo JOoUeHT, K.T.H., goueHT *KyKosa BepoHika CepriiBHa

YxBaneHo Kadeapoto bioeHepreTnkm, bioiHbpopmatukmn Ta ekobiotexHonorii (npotokon Ne 15 Big 29.06.2022)

MoroaskeHo MeToanuHotlo pagoto dakynbTeTy (Npotokon Ne 9 Bia 30.06.2022)



