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PiBeHb BULL,Oi OCBiTH
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Po3milLeHHA Kypcy

PeKBi3uTn HaBYaNbHOI AUCUUNNIHN

Mepwuii (6axkanaspcokuii)

16 XimiuyHa iHxeHepia ma 6ioiHxeHepia

162 biomexHonoeii ma 6ioiHxceHepis

biomexHonoaii

Bubipkosa

o4Ha(OeHHa)

3 Kypc, ociHHili cemecmp

4 kpedoumu, 28 200 nekuyii, 16 200 npakmuyHi 3aHamms, 10 200 nabopamopHi,
camocmiliHa po6oma 66 200

3anik | modynbHa KoHmMposeHa poboma
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YKpaiHcbKa

NekTop: K.m.H., 0oy., doy. *Kykosa BepoHika CepeziigHa,
zhukova.veronika@lIll.kpi.ua

MpaKTU4Hi: K.m.H., 0oy., Ooy,. *ykosa BepoHika CepeiisHa,
zhukova.veronika@lIll.kpi.ua

NlabopaTtopHi: K.m.H., doy., doy. Kosap MapuHa HpiisHa,
kozar.maryna@lIIl.kpi.ua,

00K.gpin., acucm. Konmuweea JiHa CepeiigHa, koltysheva.dina@lll.kpi.ua
MocunaHHa Ha ancTaHuiiHKuin pecypc ( Google classroom — kog, jwzo4sx4)

IIporpamMa HaBYaJIbHOI IV CHUILTIHA

1. Onuc HaBYAbHOI AMCHUILTIHM, Ti MeTa, IpeiMeT BUBYAHHS Ta Pe3yJbTATH HABYAHHS

AKTyanbHICTE KpeIuTHOro Moayiisi  «biorexHosorii mepepoOKH BiIXOIiB» MOJSTae y MOXKIMBOCTI
BUBUYEHHS 0€3MeUHUX OI0TEXHOJIOTIH yTHIi3allii BIIXOIIB, 10 A€ MOMJIUBICTh BUPIIIUTH MPOOJIEMHU 3a0py IHEHHS
JTIOBKIJIUISI, OTPUMATH J0AAaTKOBI MaTepiajii Ta €HEpPrito, sIKi MOKHA BUKOPHUCTOBYBATH JJIsl TOCIIOAAPCHKUX TOTPEO;
o3HaiioMiieHHs i3 Zero Waste: cTuiieM KUTTS 32 IPUHITUIIOM «HYITb BiJIXO/IiBY.

JlaHa AMCLMIUTIHA TOBUHHA O3HAWOMHTH CTYJICHTA 3 TEOPETUYHHUM IMiIPYHTSIM, MPAKTHYHUMH HaBUIKAMHU
JUISL 3aCTOCYBaHHS OIOTEXHOJIOTIYHHUX METOIB IMEepPepoOKH, TaKHUX SK KOMIIOCTYBaHHS, BEPMHKOMITOCTYBaHHS
0ioBiIXO/iB, OIOBHIYroByaHHS, TONIO SKI HAIJIEHI Ha 3MEHIICHHS O0’€MiB BiJXOJiB, IO 3aXOPOHIOKTH Ta
OTPUMAaHHS KOPUCHOTO MPOJIYKTY JJIS BiITHOBJICHHS IPYHTIB.

MeTo10 KpequTHOTO MOAYNA € GOpMYBaHHS y CTYACHTIB 34aTHOCTEH:
—3[aTHICTh BUKOPHCTOBYBATH €KOJIOTIYHO Oe3meuHy MepepoOKy Ta yTHIi3aliio moOyTOBHX, HMPOMHUCIOBHX
BIIXOIIB;
—3JaTHICTH MPOAHATI3YBATH TEXHOJIOTII 0Iep>KaHHs TEIIOBO1, SIICKTPHUYHOI €HEprii Ta KOPUCHUX MaTepialliB Yy

rayry3i TOBOJPKEHHS 3 BiJIXOIaMU,
— 3JIaTHICTh BUKOPHCTOBYBATH IIPHUHIIMIIIB YIIPABIIiHHS BiIX0MaMH, BIPOBAKCHHS Cy4acCHUX 010TEXHOJIOTIH B

epepoOKy BiTXO/IiB.
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OcHOBHi 3aBHaHHSI KPEIUTHOTO MOJYJS. 3TiTHO 3 BHUMOTaM MPOTPaMU CTYACHTH IIICHS 3aCBOEHHS
KPEAUTHOTO MOAYJISI MAIOTh IPOIEMOHCTPYBATH TaKi pe3yIbTaTH HABUAHHS:
3HaHHS:
—xkJacudikaiii BiTIX0iB Ta METOIB TOBOPKCHHS 3 HUMU,
—OCHOB TEXHOJIOTIYHUX TIPOIECiB BHIIyYEHHH KOPHCHHUX PEYOBHMH 3 BIAXOJIB 3a JOMOMOTOIO TPOIIECIB
O10BIITyTOBYBaHHS,
—3aco0iB Ta TEXHOJIOTiH TMOBO/PKCHHS 3 MOOYTOBMMH BiJIXOJaMH: KOMIIOCTYBaHHS, BEPMHKOMIIOCTYBaHHS,
CIIANFOBaHHS, Ta3udikallii, mpoizy, 3aXOpOHEeHHS Ha MOJIITOHAX, MEXaHiIK0-010JI0TiYHa TEXHOIOTs.
—O010TEXHOJIOTIYHNX METOIIB JJISl YTHITI3allil TOKCHYHHUX PEYOBHH Y BIIXOAAX;
—MiKpOoOi0NOriYHKX Ta 010XIMIYHHX OCHOB JECTPYKIii OPraHIiYHUX PEUOBHH Y Tilli TONITOHY;
—METOIB Uil yTHITi3alii GpiIbTpaTy MOJroHy Ta BUIyUSHHS 3BAUIIHOTO rasy.

Yminns:
— migbupaTu OioNOTiYHI areHTH Ha OCHOBI IX MIKpoOioJoriYHMX Ta OlOXIMIYHHMX BJIACTUBOCTEH IS
KOMITOCTYBaHHsI, BEPMHKOMITOCTYBaHHs, O10BHIIYTOBYBaHHS BiIXO/IiB.
— TIIaHyBaTH Ta pPO3PaxOBYBaTH MUISHKA TEXHOJOTIYHHUX CXEM IIMOAO0 TepepoOKH MOOyTOBUX Ta
MTPOMUCIIOBUX BiJIXO/IiB;
—  mia0upaTH METOAM YTHIIi3alii MPOMMCIOBHX BIJIXOJIB, CEpPell SKUX BIIXOIU OPTaHIYHOTO MOXOKCHHS,
BiJIXOJI KOCMETHYHOI, Xap40BOi ramysi, apMBiIX0oau, MEANIHI BiIXOIH.

2. IIpepeKBi3UTH Ta MOCTPEKBI3UTH THCHMUILTIHU (Miclle B CTPYKTYPHO-JIOTiYHil cXeMi HaBYaHHS
3a BiANMOBiIHOI0 OCBITHHOIO POrPaMoOI0)

[Tporpama quciuInIiHg 6a3y€eThesl Ha 3HAHHSX, OTPIMAHHUX CTYJICHTaMH 3 IoTepeiHiX QyHIaMeHTaIbHAX Ta
npodeciiHO-OPIEHTOBAHUX JUCIMIUTIH PIiBHA «0akamaBp» TaKHX SIK XiMis, O10XiMis, TMPOMHCIIOBA EKOIOTIs.
OTtpumaHi 3HaHHS JO3BOJIATH MaHOYTHIM (haxiBIsIM 3aCTOCOBYBATH iX B JUIJIOMHOMY MPOEKTYBaHHI, IPH po3po0IIi
MporpaM YTHITi3aMii BiIXO/IB MICT Ta IPOMHCIOBOCTI, BAKOPUCTOBYIOYH CyJacHi 010TeXHOIOT11.

3. 3MicT HaBYaAALHOT AUCIHMILIIHYA

Tema 1. Knacudikaris BigxoiB
Tema 2. 3akoHonaBua 0a3zay cdepi MOBOJKECHHS 3 BIIXO1aMHU
PO3 1T 1. OcHoBHI TexHOMOT] yTHIII3aMii TOOYTOBUX BiIXOIIB
Tema 3. Cxitag ta Bnactusocti TIIB.
Tema 4. KomnocTyBaHHS BiJIXOJIB.
Tema 5. BepmukommnocTyBaHHS BiXO/iB
Tema 6. Metoau Tepmiunoi 06pobku TIIB.
Tema 7. 3axoponenns TIIB.
PO3I1JI 2. OcHOBHI TeXHONOTI] yTHITI3aIli] IPOMHUCIOBUX BiJIXOIiB
Tema 8. TepMiHU 1 MOHATTS B rajly3i MOBOPKECHHS 3 IIPOMHCIOBUMH BiJIXOIaMH.
Tema 9. YTumizanis ocagiB MpOMHUCIOBUX CTIYHUX BOZ.
Tema 10. BiorexHonorii mepepoOku opraHiuHUX BiAXOIIB MPOMHUCIOBOCTI
Tema 11. bionoriuHe BUIYTOBYBaHHSI METAIIIB 3 BIJIXOJIIB

4. HaBuyaibHi MaTepiaju Ta pecypcu
4.1 ba3oBa

1. B.M. Panosenunk, M.JI. lomens «TBepai Bimxomu: 30ip, mepepoOka, ckianyBaHHs» HaBuanbHuit
nocionuk, Kuie «kKOHJIOP» 2010 - 551c.

2. Binxonau BUpOOHHIITBA 1 CIOKMBAHHSA Ta iX BIUIMB HA IPYHTH 1 MpUpoHi Boau: HaB4yanbHuit MOCIOHUK
/ 3a pen. B.K. XinsueBcbkoro. — K.: BugaBando-nomirpadiunuii nentp "KuiBcbkuii yaiepcuter”, 2007.
-152c.

3. bpurinens K.J[. Yrumizamis npomucioBux Bigxomis. / K.JI. Bpurinens, K.O. AGamuna; Xapk. Hail.
akaj. MiChK. rocrn-Ba. — X.: XHAMTI, 2012. — 58 c.

4. Tlpo 3aranpHOAEpXaBHY IIPOrpaMy MOBOKEHHSI 3 TOKCUYHUMU BixonaMu: 3akoH Ykpainu Bix 2000p
/ Bimomocti BepxoBHoi Pagu Ykpainu (BBP), 2000,Ne 44,



5. JlepxaBHi OyniBenbHI HopMu Ykpaiau [losiroru TBepanx moOyToBUX BiAXoAiB OCHOBHI MOJOKEHHS
npoektyBanHs. JIbH B.2.4-2-2005// Enextponnwmii pecypc/ Pexxum moctymy http://dbn.at.ua/load/1-1-0-

289.

6. IlpupomooxoponHi GiorexHosorii. JlabopaTopHHii MPaKTUKYyM: HABYAJIbHHUIA MOCIOHUK IJISi CTY/ICHTIB
crnemiaabHOCTI 162 «bioTexHomorii Ta OioimkeHepis», ocBiTHROI mporpamu «biotexuomorii» / KIII im.
Iropst Cikopcrkoro ; yknan.: M. 0. Kozap, O. f. boposuk. — Kuis, 2019. — 55 c.

4.2. lonomixkHa

7. lleuyk B. SI. BioTexHOIOris OAep:KaHHS OpraHo-MiHEpaJIbHUX TO0OPHB i3 BTOPHMHHOI CHPOBUHU /
[eBuyk B. f1., Uebotbko K. O., Pasrynses B. M-K. : 2001.— 205 c.

8. Jlinamk M.K., Cenuyk M.M. TexHosorii 1 TeXHIYH1 3acO0M BUPOOHHUIITBA Ta BUKOPHUCTAHHS OPraHIYHUX
no6puB:[Monorpadis]/ 3a pen. mokropa TexHiuHuX Hayk, akagemika HAAH B.B. Amamuyka. — Hixwu.
Bupnasens IT IT JIuceuxko M.M., 2012. - 248 ¢

4.2 Indopmaniiini pecypcu

8. https://zakon.rada.gov.ua/laws/show/2320-20#Text — 3akon «IIpo ynpaBiiHHS BigxoJamu»

9. https://mepr.gov.ua/ — MiHicTepcTBO 3aXUCTY JOBKIU/LIA Ta MPUPOTHHUX PeCypciB YKpaiHu

5. MeToMKa onaHyBaHHSI HABYAJbHOI JUCHHUILTIHU (OCBITHLOI0 KOMIIOHEHTA)

Jlekuiiini 3aHATTH

HazBa Temu nexiiii Ta mepenik OCHOBHUX MTUTaHb
(mepesik TUIaKTHYHUX 3aC00iB, MOCHIIAHHS Ha JiTeparypy Ta 3aBaanHs Ha CPC)

Knacudikauis Binxoais.

[lonsTTA: BiAXOmM, YIpaBIiHHS BiIXOJaMH, YTHII3alis BiAXoMiB, mepepoOka BimxoxmiB. Kiacudikamii
moOyTOBHX BiAXOIIB 32 THUIIOM YTBOPEHHS 3a TirieHiyHUM npuHImmnoM. Kiacudikamii mpoMucioBux
BiJIX0/1iB (3a TOXOKEHHSIM, 33 arperaTHUM CTAHOM 1 BIACTHBOCTSMH, CTYIIEHEM HeOE3MEKH TS TOBKIJLIS
Ta 3J0POB'S JIFOJMHH).

Jlimepamypa: 1,2

3akoHonaBua 0a3ay cdepi noBoXKeHHS 3 BifxoaamMu

OCHOBHI NPUHIIMITA CTPATETil KOMIUIEKCHOTO YIIPABIiHHSA BiX0[AaMH. [HTerpailist pisHUX MiAXO0JIB 010
yTHITI3aMii, 3HEIMIKO/KEHHS Ta TepepoOKH BiIXOMdiB. CKOPOYEHHS BIJXOMiB, BTOPHHHA IepepoOKa.
3akoHoAaBUa 0a3a MOBOPKEHHS 3 BiIXOAaMH. 3aKOHM YKpaiHHU IOJI0 ITOBO/DKEHHS 3 MPOMHUCIOBUMH
Bimxonamu. JlepxaBHuit kiacudikartop Bigxomis. JlimMiTi Ha 30epiraHHs Ta PO3MIILIEHHS BIAXO0IiB, HOPMHU
HAKOIMYCHHS BIJXOIB HA MiAnIpueMcTBax. [IopiBHAHHSI HOPMATHBIB Ta JIMITIB Ha PO3MIIICHHS BiIXOIIB
B Ykpaini ta €C.

Jimepamypa: 7, 9

Ckian ta Biactusocti TIIB.

[onsTTst nmpo HopMmu HakonmdeHHs1 TIIB. BigHocHI HOpMHU HakoNUYeHHs MOOYTOBUX BiAXOIIB B KpaiHax
€Bporn Ta Ykpaini. Bnactusocti TIIB (dpakuiiinuii ckiag, XiMidHUE CKi1a[, MOP(OIOTIYHINA CKIaI;
nesiki (pi3U4Hi BJACTHMBOCTI OCHOBHHUX KOMIIOHEHTIB BIJIXOJIIB. HIUIBHICTH, KOMIIPECIHHI BJIACTHUBOCTI,
TEIJIOCHEPreTUYHA 3/aTHICTh, CaHiTapHO-OaKTepiosoriudHi HOpMH TOIIO0). Tokcw4Hi Bimxomu. Tumm
TUIACTUKA, KU 32aCTOCOBYETHCS B SIKOCTI YIAaKOBKH (pi3Ha BuIM noiietwiieny, [IXB (moxiBiHuIXIOpH),
MOJIITIPOITIJIEH, MOMICTHPON). MapKyBaHHS TIONIMEPHOI MaKyBanbHOI Tapu. IIMacTWKH, MO TiIIal0THCS
OioorivHoMy po3knagy. CwitrecopTyBanbHi craHIii. CopTyBaHHsS BiJXOHiB SIK TEPIIUH KpPOK [0
3aCTOCYBaHHS MEXaHIYHO-010JI0T1YHOTO MigXOMy AJIsl MePepOOKH BiIXOMAIB Ta BapiaHTH iX MPaKTHYHOTO
BIpoBapKeHHs. Bropunna nepepoOka Biaxoxi (Reduce, Reuse, Recycle). Jlirepatypa: 2,3

KomnocTyBaHHs Binxo/iB
By xommoctyBanHs. OCHOBHI BUMOTH IO CHPOBHHH JIJIsI OTPUMAaHHS KOMITOCTY. ONITUMaIbHI YMOBH Ta
oOnamHaHHSA JUIS KOMIIOCTYBaHHSA. [pymu »KUBUX OpraHi3miB, O OepyTh ydYacTh B Ipolecax
KOMITOCTYBaHHs. [IpOMHUCIIOBE KOMITOCTYBaHHS (THITH, TApaMETPH, CXeMH, MPUHIUI poboTH). [TomboBe
KOMIIOCTYBaHHs (CXeMa, ImapaMeTpH, MPHHIUI PoOoTH). MexaHiko-6i00TiuHa TEXHOIOTIS IMePEPOOKH
BigxoniB Jlimepamypa: 1,2.

BepMukomMnocTtyBaHHs BiAX0iB.



http://dbn.at.ua/load/1-1-0-289
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Buan BepmukoMnocTyBanHs. OCHOBHI BUMOTH JI0 CHPOBHHHU JUIsi OTPHUMaHHsS Oiorymycy. OnTumaibHi
YMOBH Ta OOJIQJHAHHS [UII BEPMUKOMITOCTYBAaHHS. BiOJOTIYHUI areHT mpoliiecy BEPMHKOMITOCTYBaHHS.
Jlimepamypa. 1,2

BepMukomMnocTyBaHHS BiIX0iB.

Bumu BepmukomnoctyBanHs. OCHOBHI BUMOTH JI0 CUPOBHHHM JIJIsi OTpUMaHHs Oiorymycy. OnTuMaibHi
YMOBH Ta 00JaJHAHHS JJIS BEPMHUKOMIIOCTYBaHHS. BiONOTIYHUII areHT mpoiecy BepMHUKOMIIOCTYBaHHSI.
Jlimepamypa: 1,2

BepMukxomnocTyBaHHS BiIXoiB.

CydacHuil CTaH TEXHOJOTIM BUKOpHUCTaHHS Oiorymycy. BuKOpHCTaHHS KOMIIOCTY Vy CLIBCBKOMY
TOCTIOapCTB.

Jlimepamypa: 2,8

Metoau Tepmiunoi 00pooxu TIIB.

IcTopuuni Ta reorpadivni acriekT OyIiBHUIITBA CMITTECTIATIOBAILHUX IMiIPUEMCTB B CBITi. Exomorivni
Ta eKoHOMIiuHi mpoOsiemu OyaiBHUITBA C33. JlioOKCHHU Ta IX IIKIJIMBHIA BILUTUB HA 3[0OPOB’ S HACEICHHS.
TumnoBa cxeMa Cy4acHOTO CMITTECTIAIIOBAILHOIO 3aBOy. BUMOTrM Ta YMOBHM OYMIIICHHS BiJIXOJIB ra3iB.
IHIIi MeToIu TepMivHOT mepepoOKH BiIXOiB: mipoui3 Ta rasudikaris. Jimepamypa: 1,3

3axoponenns TIIB.
['pynu BimxomiB, mIO MiIATAIOTh 3aXOPOHEHHIO HAa TOJITOHaX. BUMoOrwm Mo AUNSHKH, BiABEICHOI Mif

notirod. [mxkeHepHa cxema mojirony. biomoriunuii poskian y titi noairony TIIB (mpomecu). OcHOBHI
NpUpOIHI oJimMepH (LIeIT0I03a, TeMIeNto103a, JIrHIH, eKTHH). PeKyapTHuBallis 3eMeb M 3aKPUTTS
noirony. @ineTpar Ta Mmeroau oro o0pooku. Jerazamis. Jlimepamypa: 1,3

10

Tepminu i MOHATTA B rajy3i NoBoJKeHHs 3 MPOMUCIOBUMH BiIxo1amMu.

Busnauenus MOHATE. MIPOMHCIIOBI BIJIXOJIH, HeOe3meyH1 MIPOMHCIIOBI BIIXOH,
MOBOJDKCHHSI 3 BiXOIaMH, JpKepena ix yTBopeHHs. CxeMa, NPHUHIMI pPOOOTH, MapamMeTpd THIH
XBOCTOCXOBHII. TE€XHOJIOTIT pO3MIIIEHHS TBEPAUX ITPOMHUCIOBUX BiJXOIB.

Jlimepamypa: 1,2

11

YTuaizanisa ocafiB NPOMHCJIOBHX CTiYHHX BOJ.

3HEBOJHEHHS HAJJTUIIKOBOI'O aKTUBHOTO MYJY, CHPOTO OCaay NMPOMHCIOBUX CTIYHHX BOA. TexHoIorii
00po0Oku ocaziB. KommoctyBaHHS ocaiB.

Jlimepamypa: 3

12

BioTexHoorii nepepo0ku opranivyHi Biixoau npoMucI0BOCTI.

Binxou sierkoi mpoMuCiIoOBOCTI. BiiXoau ciibChbKOro rocmnoaapceTsa. Binxoau xapuoBoi IpoOMHUCIOBOCTI,
a caMe CITUPTOBA, IKIPsIHA, M SICHA, IMBOBapHA, BUHOPOOHA, MOJIOYHA Taly3i.

Jlimepamypa: 2,3

13

BioTexHoorii nepepo0ku opranivyHi BiIXoau npoMucI0BOCTI.

Binxou sierkoi mpoMuCiIoBOCTI. Biixoau ciibChbKOro rocrnoaapceTsa. Binxoau xapuoBoi IpoOMHUCIOBOCTI,
a caMme CITUpPTOBA, MIKipsHAa, M’ SICHA, TMBOBapHa, BUHOPOOHA, MOJIOYHA TalTy3i.

Jlimepamypa: 2,3

14

Biosioriune BujyropyBanasi MeTaJjiB 3 BiaxoxiB

CyuacHMl cTaH Ta NEPCHEKTHBU PO3BUTKY OiOBWIYrOBYBaHHs. 3arajbHa XapaKTEpUCTHKa OakTepiH,
3IATHUX 10 OKUCHEHHS cylb(iaiB 3ajii3a, HUHKY, 0JIOBA, KaJMisl TOIIO. Y TBOPEHHs Cynb()aTiB METaliB.
BuitydeHHst MeTaIiB 3 CTIYHUX BOJI PYAOBUI00YBHUX KOMOIHATIB, PYHUX BiJBaIB, KXBOCTIB».
Jlimepamypa: 1,3

IIpakTuyHi 3aHATTA

OcHOBHI 3aBJAHHs UKy IIPAKTUYHUX 3aHATh.

- 3aKpiIUIeHHS JIEKLIHHOTO MaTepiaiy;

- PO3TJISAI MUTaHb, SIK1 CTYJACHTH OMaHyBaJId CAaMOCTIHHO;,

- MOrIMOJIEHHS Ta PO3LUIMPEHHS TEOPETUYHUX 3HAHB,

- MPOBEACHHSA TEMaTUYHHUX JIMCKYCIM IiJ KepIBHUIITBOM BUKJIaJaua

Ne HazBa Temu 3aHATTS Ta MepeTiKk OCHOBHUX MTUTaHb
3/m (mepestik TUIAKTHYHOTO 3a0e3MeUYeHHs, MOCHIIAHHS Ha JliTeparypy Ta 3apaants Ha CPC)
1 | KommocTyBaHHs moOyTOBHX BiaxomiB. [leperik mUTaHb AJIs PO3MIIALY: CKJIaI Ta BIACTHBOCTI KOMIIOCTY;

BUJI KOMITOCTYBaHHS; ONITUMAJIbHI YMOBU KOMITOCTYBaHHS; O0JIa{THAHHS: KOMIIOCTEPH;
PO GaKTepiii Ta aKTHHOMIIIETIB B MpoIiecax AeCTPYKIli opraniku. Jimepamypa: 2; 7 (nioposoin 11.3)




2 | 3acrocyBaHHS BEpMUKOMIIOCTYBaHHS y CBiTi. OCHOBHI BUMOTH IO CHPOBHHH Ul OTPUMaHHA 0ioTymycy.
OntrMansHI YMOBH Ta OONamHAHHA IJI1 BEPMUKOMITOCTYBAHHS. bBIlOJIOTIYHWMN areHT TpoIecy
BEPMHUKOMIIOCTYBaHHS. Jlimepamypa: 1,2

3 | 3axoponenns TIIB. XapakreprcTuka BiJfX0/iB, O MiUIATAIOTh 3aXOPOHEHHIO Ha MOJIroHax. Bumorn 1o

JUISTHKH BiIBeNeHOI miJ ToiiroH. Po3paxyHOK mapamerpiB mojiroHy (riamOuHY CKJIaJaHHs, pO3Mipu

ninsHkn). Jlimepamypa: 4.

4 | IIpoextyBaHHs cucTeMu 300py 1 yTwiizanii ¢inbrpary. PekynpTuBaiis 3eMelb Micis 3aKpUTTS MOJITOHY
(TexHiunwmii i Giomoriunmii etanu). Jerasaiist mosirouis. Jlimepamypa: 4; 7 (niopo3zdin 11.6).
5 | Vrunizanis ocajiB IPOMHUCIOBHX CTIYHUX BOJI.

e  3HEBOJHEHHS HA/IJIMITKOBOTO aKTUBHOTO MYITY;

®  CHpPOTO0 OcaJly MPOMHUCIIOBUX CTIYHUX BOJI,

® TEXHOJIOTii 0OpOOKHM OCaiB;

®  KOMIIOCTYBAaHHS OCaiB.

Jimepamypa: 1,2

6 | Yrtumizanis mpoOMHCIOBHX BiXOMIB, CEpe/ SKMX BiAXOIU OPTraHI9HOTO MOXOHKEHHS, BIIX0IN KOCMETHYHOI,
XapyuoBoi ramysi, hapMBIIX0au, MeIW4HI Binxoau. Jlimepamypa: 1,2

7 | MikpoOioyioriyHe BUITyTOBYBaHHS METAJIIB 3 PYJAHUX BiJIBaTiB Ta BiIXO/IB.

* BiorexHosorii. [cTopis 3amouaTKyBaHHS HANPSIMY, CY4acHHI CTaH, IEPCIEKTUBH PO3BUTKY

* MikpoGiosoriune OKMCHEHHs CyIb(iaiB MeTaltiB (3ai3a, 0J10Ba, IHHKY TOIIIO)

e [lepcrieKTUBM BUKOPHCTaHHS TEXHOJOTIH OiOBHIYrOBYBaHHS Ul OAEPKaHHs JTOPOTOIIHHUX METalliB
(307074, cpibna touto) JIimepamypa: 1,3

8 | Mooyavna konmpoavra poboma — 2 200

JlaGopaTopHi 3aHATTS

OcHOBHI 3aBIaHHS LUKy Ja00OPaTOPHUX 3aHSTh!

® BUKOPHCTOBYBaTH OIOTEXHOJOTIi IJIs yTWIIi3allil BiIXO/iB, a caMe BU3HAYATH XapaKTEPUCTUKH MPOIYKTY
(koMIIOCTY), SIKUii YTBOPIOETHCS Y PE3YJIbTATI KOMIIOCTYBAHHS 200 BEPMUKOMITIOCTYBAHHSI.

Ne . KinpkicTh
Haza naboparopHoi pobotu
3/m ay/1. TOJHH
1 | IlizrotroBka mpo® KOMIIOCTY HJs aHami3y, BHU3HAYEHHS KHCIOTHOCTI 2

komnocry. Jlimepamypa: 6

2 | Bu3HaueHHs BMICTy TyMyCy, OpraHidHOIO BYTJEII0 Y KOMIIOCTI. 4
Jlimepamypa: 6

3 | BusnaueHHs OiOreHHUX €JIEMEHTIB y KoMIiocTi. Jlimepamypa: 6 4

6.CamocTiiiHa po6oTa cTy/ieHTa

CamocrtiiiHa po0OTa CTyAE€HTa MO JAMCIUILIIHI BKIFOYAE MiJATOTOBKY JI0 ayUTOPHHUX 3aHAThH (34 romuH),
KOHTPOJIbHOI (2 TOMHM) MiAroToBKa 10 3amiky (6 roauH) Ta caMOCTiiiHE BUBYEHHS MMEBHHUX TEM, MEPEITiK
SIKAX HABOJMUTHCS HWKYE (24 TOUH).

Ne - KinpkicThb
Ha3zBa Temu, 1110 BAHOCHTBCS HA CaMOCTiiHE ONpanioBaHHs;

3/m rogun CPC
1 CucreMu NpoMiKHOTO TUMUYAcOBOTo 30epiranus Bigxonis. Jlireparypa: 1,2

2 CoptyBaHHsI BiIXO/1iB Ha PiBHI criokuBauiB (HaceneHHs1). Jlimepamypa: 8 1

3. Cknan ta BiactuBocti TIIB B pisHux perionax Ykpainu. Jlimepamypa: 2,3. 2

4 Cenekuisl cnemialbHUX MITaMiB MIKPOOPraHi3MiB, 3JaTHHUX 10 AECTPYKUil 2

CHHTETUYHHMX MOIiIMepiB. Jlimepamypa: 1,3

5 Bakrepisamu, gxi 6epyTh y4acTb y KOMIIOCTyBaHHi. Jlimepamypa: 1,2 2

6 [puctpoi w1 BepmuxoMmnoctyBanus. Jlimepamypa: 1,2 2

7. Buu ycranoBok 1o miposisy TIIB. Jlimepamypa: 1,3 2

8 Bukopuctanns 3BanuinHoro rasy. Jlitepatypa: 2, 5 2

9 [TigroToBka 10 KOHTPOJIBHOI poOOTH 2

10. | I[Ipomuciosi Binxoau Ykpaiuu. Jlimepamypa: 5 2




11. | Cknanm IpOMHCIOBHX CTIYHUX BOJ YKpaiuu. Jlimepamypa: 3 2

N

12. | Yrunizauis Bigxoau 1epeBooOpoOHOT miAnpueMcTB. Jlimepamypa: 7

13. | Crau OioBwityroByBaHHs B YKpaiHi. Jlimepamypa: 3. 2

IoniTnkKa Ta KOHTPOJIb
9. MoJiTHka HABYAJIBLHOI AMCHUILTIHUA (OCBITHHOI0 KOMIIOHEHTA)

BinBinyBanHsi 3aHATH

OO00B’s13K0BE BiJIBiTyBaHHSI KOHTPOJIbHUX POOIT, TOMY IO HA HUX MPOBOJAATHCS KOHTPOJIBHI 3aX0IU 3
OLIIHOK 32 SIKUMH (DOPMY€ETHCSI pEHTHHIOBA OLIIHKA.

IIponyuieHi KOHTPOJIBHI 3aX011

VY pa3i HasBHOCTI y CTyACHTa JOKYMEHTa, 110 BHUIIPABJOBYE HEMOXKJIMBICTh CBOE€YACHOTO BUKOHAHHS
MOJ1yJIbHOT KOHTPOJIBHOI poOOTH, HOMY Ha/Ia€ThCS MOKJIMBICTS ii HAIlMCATH MPOTATOM THXKHS MICHs HOTro
MOSIBH HA 3aHATTSIX.

Kanennapuuii pyOikHMii KOHTPOJIb

MeToro TIpOBEACHHS KAJICHIAPHOTO KOHTPOJIIO € TABUINECHHS SKOCTI HABYaHHS CTYJCHTIB Ta MOHITOPHHT
BUKOHAHHS Tpadika OCBITHLOTO MPOIIECY CTYACHTAMHU

AxajemiuHa 100poyecHICTh

[ToiTrka Ta IPUHIIUITY aKaIeMIYHOI T0OpoUecHOCTI BU3HaYeHi y po3aim 3 Konmekcy yecti HarionansHOTO
TEXHIYHOTO yHiBepcuteTry YKpainu «KuiBcbkuil monmiTexHiuHMi 1HCTHTYT iMeHl Iropss CikopchbKoro».
Heransaimie: https://kpi.ua/code.

VY BUNaIKy BUSBICHHS akaaeMidHol HemoopouecHocTi (mariaty B IC3, cniucyBanHs npu Bukonanii MKP)

poOoTy HEoOXiHO mepepobuTH, O6anu MpuU MOBTOPHOMY HamucaHHI 3HWKYHOThcsl Ha 20%. IloBTopHe
Hanucanus MKP mnepenbadeHo 3a po3kiagoM KOHCYJbTAaIlld. Y pas3l BUABJICHHS aKaJAeMidHOL
HEZ00pOYECHOCTI MiJl YaCc BUKOHAHHS 3aJ1KOBOI pOOOTH CTYJEHT YCYBA€ThCA 3 3a1Ky 1 MOKE IOBTOPUTH
crpoOy 3/1a4i ceMecTpOBOTO KOHTPOIIto Ha 1 9u 2 mepesnadi.

Hopmu eTnuHOi moBeiHKu

Hopmu eTruHOi MOBEAIHKY CTYCHTIB 1 palliBHUKIB BU3HaueHi y po3auni 2 Kogekcy uecti HanionansHoOro
TEXHIYHOTO YyHiBepcuTeTy YkpaiHu «KuiBChbKMI NomiTexXHIYHUI 1HCTUTYT iMeHi Iropst CikopchbKoro».
Heranshite: https://kpi.ua/code.

IIpouenypa ockap:keHHs pe3yJIbTATIiB KOHTPOJIbHUX 32X0/AiB

CryneHTH MarTh MOXIIMBICTh MIIHATH OyIb-sKE MHUTAHHS, SIKE CTOCYETHCS IMPOLEAYPU KOHTPOIHHHUX
3aX0/1iB Ta OYIKYBAaTH, 1110 BOHO Oy/i€ PO3TJISHYTO 3T1/IHO 13 Hanepe BU3HAUEHUMHU MTPOLEypaMHu.

10. Buiu KOHTPOJIIO Ta PeiTHHIOBA CHCTEMA OI[iHIOBaHHS pe3y/ibTaTiB HaBuyaHHs (PCO)

Ilomounuit KOHmMpoJIb: SKCIPEC-ONMUTYBAHHS, KOHTPOJIbHA pOOOTA, 3aXUCT JIa0OPATOPHUX POOIT.
Cucmema peiimunzosux 0a1i6 3aHAMY i PEUMUHZO8UX OUIHOK NO 6UO0AX KOHMPOJIIO

Ne Binx xoHTpOIIIO Bar KinbkicTh 3aHATH Cywma GaiiB

1. IIpakTraHi 3aHATTS
- EKCIPEeC-ONUTYBaHHI™* 3 8 24
- IONOBiIb HA TIPOOJIEMHY 20 1 20

TEMaTHUKy™*™*

2. JlaGopaTopHi 3aHITTS***
- BaroBui Oai I 7 3 21
- JIOTIyCK 1
- 00poOKa pe3ynabTaTiB i 6
3aXHUCT

3. Kontpoibna pobora**** 35 1 35
Bcersoro 100



https://kpi.ua/code

*Oyinio8anus eKxcnpec-onumyeanHsI:

Ilosna 3micmosHna 8i0no68ide 3 NPUKIAOAMU MA NOSACHEHHAMU — 3 Oanu
Ilpasunvha, ane Henogna 8i0nogiob — 2 banu

Bionosios 3 nomunkamu - 1 6an

**OQyintosanns 6i0noeioi cmyoeHma Ha NPAKMUYHI 3AHAMMI

Tlogna smicmosna 00nosios 3 npuxiadamu ma noscruenns —16-20 oanis
Ilpasunvha, ane Henoena 0onogiob abo 3 nesnaunumu nomunxamu — 12-15 danis
Jlonogiov ne 3apaxosana — menute 12 6anis

*** Kpumepii oyiHio8aHHs IKOCMI 8UKOHAHHSL 1AO0PAMOPHUX pOOIm.

Axmuena yuacmoe y UKOHAHHI 1aO0pAMOpHOi pobomu, NpasuIbHO 0popMIeHUll NPOMOKONL ma 21UOOKI
i 3MICMOBHI meopemuyHi 3HaHHs no memi pooomu — 1 banie

Axmuena yuacms y GUKOHAHHI pOOOMU, NOMUIKU 8 KAMEPANbHIU YACMUHI ab0 CMamucmudHux
RIOPaxyHKax abo Hedocmamtvo 21uboKi meopemuyni 3uanHs — 4-6 o6anu

Poboma ne 3apaxoseana — menwe 4 6anis

FXF*AKicmb BUKOHAHHSA KOHMPOIbHOT poOOOmU.

nosHa po3kpuma 8ionogion — 29-35 oanis;

NOMUNKA 8 0OHOM) 3A80AHHI AOO HENOBHA 8i0N0BI0b 8 080X 3a80anHsx -21-28 banu,
poboma ne 3apaxosana menwe 21 banis

Kanenoapnuit konmpons: nposadumocst 06iui Ha cemecmp K MOHIMOPUH2 NOMOYHO20 CIAHY 6UKOHAHHSL
sumoe cunadycy. Jlis OmpumanHs <KamecmosaHo» 3a nepuLy nomoury cemecmpogy amecmayiio Re >23,
oanu (max 45), ons opyeoi cemecmposoi amecmayii Re > 45, 6anu (max 90).

Ymoeu oonycky 0o cemecmposozo konmponio: neob6xionow ymoeow 00nycKy 00 3aliKy € GUKOHAHHA Ma
3axucm ycix 1ab6opamopHux pooim, eucmyn Ha npaxmudnomy zanammi, nanucanua MKP 3 cymaphoio
oyinxoio He menute 45 banis.

Cemecmpoeuii KOHmMPOIL: 3AJlIK.

Cmyoenmu, 5Ki UKOHAIU YMOBU OONYCKY 00 CeMecmpo8oeo Konmpouo i Habpanu 6invue nixe 60 banie
MOCYMb, 3A OANCAHHAM, OMPUMAMU 3ANIKOBY OYIHKY BI0N0BIOHO 00 HUNCUEHABEOEHOI WKAIU
8I0N0BIOHOCMI pelimuncosux 6anie oyiHkam 3a yHieepcumemcobkoio wikanow. Cmyoenmu, AKi 6UKOHAIU
ymoeu oonycky, nabpanu 45 - 59 banie ma cmyoenmu, axi Habpaiu oinvue 60 6anie ma oasxcaromo
RONINWUMU CBIll petimuHe, 8UKOHYIOmb 3a1ikogy Koumponvky pooomy na 100 6anie. Cmydenmu, axi
Xouymp nioguuiumu OUiHKy 30al0mo 3A1iK, HOnepeoni OUiHKU anyar00mscs

3anixoea poboma 6uKoOHyEMbCA Y NUCOMOSIL (hopmi ma nepedbayac 8i0nosidi Ha S5 3anumatrs Oilema.
Kooicne numanns oyinioemocs y 20 6anis.
Kpumepii oyinosanns:
®  npasuvii, NO8HI po3kpumi 6ionosioi na eéci sanumannsi - 100 6anie
®  NOMUIKU 8 0OHOMY 3aNUMAaHHi abo HenosHi 8i0nosidi 6 06ox 3anumanusax - 85-95 danis
®  NOMUIKU 8 080X I OilbULe 3aNUMAHHAX, AOO0 HeNno8HI 8i0n0e6ioi 6 4-5 3anumanusax - 15-85 banis
o nomuiku 8 4-5 3anumannsax i HenogHi 6i0noeioi 6 4-5 zanumannsax - 60-75 d6anu
e poboma He 3apaxosana - 0-59 6anis
Tabmu1s BiAMOBIIHOCTI pEHTHHIOBUX 0alliB OI[IHKAM 33 YHIBEPCUTETCHKOIO MIKAJIOIO:

Kinvkicmo banis Oyinka
100-95 Biaminno
94-85 Hyxe mobpe
84-75 Jobpe
74-65 3a/10BIJIbHO
64-60 JlocTaTHbO

Memiire 60 He3anosinbHO
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| He BuKOHaHI YMOBH JOMTYCKY | He nonymeno

ITuTaHHA HA KOHTPOJILHY POo0OTY
Yunannku HakonuaeHas TIIB.

IIpobmemu, siki BUHHKAIOTH TTpH 3axoporerHHi TIIB.
Mopdomoriunnii cknan TIIB.

Knacudikamis TIIB.

HInsaxu BupimenHs npodnem nakonnyenns TIIB.
[MosicHiCTh MPUHIMIT «3a0pYJHIOBAY CIIIAYYe».
3akoHoaaBua 6a3a nmoBokeHHs 3 TIIB.

OcHoBHi TepMinu i nousaTTa chepu TIIB.
Coptysanns TTIB.

[TpobneMu Ta pU3KKHU A7l HABKOJIHUITHHOTO CEPEIOBUIIIA, SIKi BAHUKAIOTH IpH 3axoponenHi TIIB.
[MpuHIMITN KOMIUIEKCHOTO YIPaBIiHHS BiXOJaMH.
Bnacrusocri TIIB.

Insxu ckOpOYeHHS YTBOPEHHS BiIXO/IIB.
TexHomorii nepepoOKr BTOPUHHOT CHPOBUHH
Knacudikaris Ta MOXXIHBOCTI BUKOpHCTaHHS BMP.
Mertoau noBomkenHs 3 TIIB.

[TpuHun poOOTH CMITTECTIAIIOBATBHOTO 3aBOLY.

[TpuHIUT pOOOTH CMITTECOPTYBAILHOI CTAHIIII.

Iutanns 10 3a7iKy
CwmiTrecnanoBaibHul 3aBoJ (CXeMa, IPUHIIUAI POOOTH, TIEPEBArd, HEIOTIKH).

KommnocryBanus (hasu Ta mapamMeTpu Mmporecy, XapakTepucTuka 0i0J0rYHIX areHTiB, 3aCTOCYBaHH).
BepmukyabTiByBaHHs ((ha3u Ta mapaMeTpH MpoLecy, XapaKTepUCTHKA Oi0IOrYHOTO areHTy Ta 6iorymycy).
Hagenite cxemy texnouorii komnoctyBanas T1IB micta. OnuiniTe NpUHIKIH, TApAMETPU IPOLIECY, CXEMY.
Bynosa nonirony TIIB ( cxema, 3axoau Juist 3aXUCTY JOBKIULIA ).

JlecTpyKisi opraHiyHuX pedoBuH y ToBIui nonirony TTIB (cranii, piBHSHHS, IpoLiecH).

bioTexHouorii mepepoOKH BiJIX0/1iB XapuOBOT IIPOMHUCIOBOCTI.

Kiacudikaiiist mpOMHUCIIOBUX BIJXO/IB.

Kymyacre, yaHoBe, miji3eMHe O10BHIIYTOBYBaHHS METAJIIB i3 MPOMHUCIIOBUX BIJXO/IB.

MexaHi3M 0i0BHJIYTOBYBaHHS METANIB 3 IPOMHUCIOBHX BiJXO/iB (CXeMH, MIKPOOPTaHi3MH, peaKilii).
Hampsimku yTumizarii BiIX0IiB CiIbCbKOTO TOCTIOAapCTRA.

OCHOBY KOMIIOCTYBaHHSI IPOMHUCIIOBUX BIIXOJIIB OPTaHIYHOTO ITOXO/[PKCHHSI.

OCHOBHI TIPOIIECH Yy TEXHOJIOT1] YTHIIi3allii OCadiB CTIYHHX BO/I.

IIpob6memu, siki BUHUKAIOTH ITpH 3axoporeHHi TIIB.

IlinmpreMCcTBO BUKOPHCTOBYE BTOPUHHI pecypcu. HaBemiTh MpUKIIaIH 1 MUISIXH

[punun po6oTH CMITTECOPTYBaIbHOI CTaHMI]

MexaHik0-010JI0TTYHA TEXHOJIOTis TepepoOKH BiaXoiB ( MPUHIMIH, CXeMa, IEpeBart, HETOTIKH).

PexynpruBanis nonirony TIIB (etamu, cxema, HanpsiIMKQ).



19.
20.
21.
22.
23.
24.
25.

By Ta moBomKEeHHS 3 TOKCHYHUMH BiXOaMH

Kymuacre, 9anoBe, mig3eMHe O10BIUTYTOBYBAaHHS METAJIIB 13 TIPOMHUCIOBHX BiTXOJIiB.

MexaHi3M 0i0OBHJIYTOBYBaHHS METANIB 3 POMHUCIOBHX BiXOiB (CXeMH, MIKpOOPTaHi3MH, peaKilii).
OCHOBHI ITPOIIECH Y TEXHOJIOTI] yTHi3amii 0caiiB CTIYHUX BOJI.

biotexHomorii B 30;10TOA00yBHIH IPOMHUCIOBOCTI.

Hampsimku BupimieHHs mpo0oiieM y cdepi MOBOHKEHHS 3 TPOMHUCIOBUMHE  BiIXOJJaMH.

BioTexHoO0TIT MepepoOKH MPOMHUCIOBUX BiIXOIIB Y IEPEeBOOOPOOHIH Ta ¢/T POMHUCIOBOCTSIX.

Po6ouy nporpamy HaBYAJIbLHOI JUCHUILTIHE (cHIA0YC):

CrJ1aieHo JOLIeHT, K.T.H., fo1eHT JKykoBa Beponika CepriiBHa

YxBajeHo kadeaporo 6ioeHepreTrkH, OioiHGopMaTrky Ta exobioTexHosorii (mpoTokon Nel9 Bix 27.06.25 )

IMoroxxeno MeToainaHOO KOMici€ro (akynbTeTy 6ioTexHosorii i 6iorexHiku (mpotokosi Ne6 Bix 30.06.2025 )

OnoBJ1eHo Ta noroxxkeno Meroanunoro komiciero @BT (mporokon Nel Bin 10.10.2025 p.) B yacTuHi yMOB
OTPUMaHHS PEHTUHIOBOI CEMECTPOBOT OL[IHKH.



