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1.0nuc HaBYAJIBLHOI AMCIHUILTIH
«EK00i0TeXHO0JI0Til B CHCTEMAX TeIJIONMOCTAYAHHI

(na3Ba)

I'asy3b 3HaHBb, CHIENIAJBbHICTH, OCBITHS POrPamMa, OCBITHI CTYNiHb

OcCBITHIH CTYIIHB

bakamaBp

CoeniajgpHICTh

144 — TemmoeHnepreTuka

OcBiTHs nporpama

[HxeHepis BIAHOBIIOBATBHUX JKEPEIT

CHEeprii Ta eHePrOMEHEIKMEHT

XapakTepuCcTHKA HABYAJbHOI AU CIUILIIHA

Bun OO0oB’s13K0Ba
3arajbHa KIJIbKICTh TOJIUH 120
Kinbkicte kpequtiB ECTS 4,0
KinpkicTh 3MICTOBHUX MOIYJIIB 2,0
Kypcosuit mpoekr

dopma KOHTPOJIIO Icnum

IToxa3HuKHN HABYAJbHOI

HCHMILTIHY JJIS1 JEHHOI Ta 3204HOI (hopmM

HABYAHHA
JeHHa popma 3a04Ha (popMa HaBUYAHHS
HaBYaHHA
Pix miaroroBku (Kypc) 1-i
Cemectp 1-i
JleKk1iliH1 3aHATTS 15 200
[IpakTryHi, cCEMIHAPCHKI 15 200
3aHITTS
JlaGopatopH1 3aHATTS 15 2o00.
CamocriiiHa poOoTa 75 200.
[HuBiAyansH1 3aBAaHHS
KinbkicTh THXKHEBUX 3 200.
ayJIMTOPHUX TOIWH JJIs JCHHOI
dbopmu HaBYAHHSI




1. Mera Ta 3aBAaHHA HABYAJILHOI AMCHUILIIHA

bioeneprerrka cboro/iHi BIIEBHEHO 3aliMa€e MicCIIe Jijiepa CBITOBOI BIJHOBIIOBAHO1
EHEPIreTUKH, BIIITPAalOYd 3HAYHY POJIb Y 3aMIIICHHI BUKOITHUX MaJMB Ta CKOPOYCHHI
BUKH/IIB TAPHUKOBUX T'a3iB.

MeTor0 HaBYANBHOI AUCIUILIIHYN € (OPMYBaHHS y CTYACHTIB TCOPETHUHUX 3HAHB
MIOJ0 TMHTaHb, I[IOB’SI3aHUX 3 ICHYIOUHMMH Ta TIEPCIEKTUBHUMH TEXHOJOTISIMU
TIEPETBOPEHHS eHeprii 6ioMacu Il OTpUMAaHHs EJIEKTPUYHOI Ta TEIUIOBOI €Heprii Ta
HaOyTTS HUMH TPAKTUYHUX HABUYOK 3aCTOCOBYBAaHHS 010€HEPTETUYHMX yYCTAHOBOK B
CHUCTEMaX CHEepPromoCcTayaHHs.

B pesynbrari BHBUYCHHS JUCIUIUTIHM CTYJCHT TOBHUHEH 3HATH OCOOJIMBOCTI
CHUCTEM Ta MPHUCTPOIB MEPETBOPEHHS €HEprii OioMacu I OTPUMaHHS €JIEKTPUYHOI Ta
TEIUIOBOT €HEprii, yMITH TOPIBHIOBaTH €(EKTUBHICTb PI3HUX THIIB CHUCTEM
MEPETBOPEHHsI eHeprii OioMacu; KOPUCTYBAaTUCh TEOPETUYHHUMHU Ta METOJIOJIOTIYHUMU
OCHOBAaMH JIOCITI/I)KEHb HOBITHIX TEXHOJIOT1H O10€HEPTeTHKHU.

HalyTTst KoMIIEeTEHTHOCTEIH:

3azanvui komnemenmuocmi (3K):
3K3 31aTHICTh BYUTHCS 1 OBOJIO/IIBATH CyYaCHUMHU 3HAHHSIMU.

3K4. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIIsX.

3KS5. HaBuuku BUKOpUCTaHHA IHPOPMALIMHHUX 1 KOMYHIKALIIMHUX TEXHOJIOT1M.

3K6. 3naTHicTh 10 MOLIyKy, OOpOOJICHHS Ta aHami3y iHdopmailii 3 pi3HHUX
TOKeped.

3K9. 3naTHicTh npuiiMaTH OOIPYHTOBAHI PIILICHHS.

Daxoei (cneuyianvui) komnemenmuocmi (CK):
CK2. 3patHIiCTh 3aCTOCOBYBaTHM 1 IHTErpyBaTW 3HAaHHA 1 PO3YMIHHS 1HIIMX

THKEHEPHUX JUCIUIUTIH JIs1 BUPiIeHHS TpodeciitHux mpooiem.

CK3. 3parHICTh MNPOEKTYBAaTH Ta  €KCIUIyaTyBaTH  TEIUIOEHEPTeTUYHE
oOnaaHaHHS.

CKS. 3natHicTh BU3HAYaTH, JOCHIKYBAaTH Ta PO3B’A3yBaTH MpobiemMu y chepi
TEIJIOEHEPreTUKHU, a TAKOX 1AeHTU(IKYBaTH OOMEKEHHS, BKJIFOUAIOUH Ti, 110 MOB’sA3aH1
3 IH)KEHEPHUMHU acleKTaMH 1 TpoOjeMamMu OXOpPOHHW TMPHUPOIU, CTAJIOTO PO3BUTKY,
310pOB's 1 0€3MEeKU Ta OLIIHKaMU PU3UKIB B TEIJIOCHEPTEeTUYHIN ramysi.

CK7. 3pmatHicTh BpaxoBYBAaTH MIUPIIMKA MDKIUCIMUILUTIHAPHUN 1HXKEHEPHUN
KOHTEKCT y Tipo(eciitHiil AisTbHOCTI B cpepi TEeTIIOCHEPTETHKHY.

CKS8. 3naTHICTh BUKOPUCTOBYBATH HAyKOBY 1 TEXHIYHY JITepaTypy Ta IHIII
okepena iHdopmarii y mpodeciiiHiil iSIIbHOCTI B TETUIOEHEPTeTUYHIN TaTy3l.



Ilpaxkmuuni pezyromamu naeuannusa (PH)
PH2. 3Haty 1 po3yMiTH 1H)XXEHEPH1 HAyKH, IO JIeKaTh B OCHOBI CIEIIaIbHOCTI

«TennoenepreTuka» BIAMOBIAHOT — crherianizaiii, Ha pPiBHI, HEOOXIIHOMY JJis
JOCSITHEHHS 1HIIUX PE3yJIbTaTiB OCBITHROI IIPOrpaMu, B TOMY YHCJII1 TIeBHA 0013HAHICTh
B OCTaHHIX JOCSATHEHHSX HayKH 1 TEXHIKH Y c(pepi TeTIOCHEPTreTHKHY.

PH4. AnanizyBaty i BUKOPUCTOBYBAaTH Cy4YacH! 1HXKEHEpPHI TEXHOJOTII,IPOIIECH,
cUCTeMH 1 00JaiHaHHA y c(hepl TeMIOCHEPTeTUKH.

PH 5. O6upatu i 3acTOCOBYBaTH MpPUIATHI TUIIOBI aHATITUYHI, PO3PAaXyHKOBI Na
EKCIIEPUMEHTaJIbHI ~ METOAW; TMPAaBWIBHO IHTEPIPETYBAaTH  pe3yJbTaTH  NaKHX
JOCHIIKEHb.

PHS. 3acTocoByBaTu nepeioBl TOCATHEHHS €JIEKTPUYHOI 1HXKEHEpIi Ta CYMIXKHHUX
rajxy3ei mpu MpoeKTyBaHHI 00 €KTIB 1 MPOIECIB TEIUIOCHEPTETHUKH.

PHY9. Bwmitu 3HaxoauTH HEOOXiIHY 1H(pOpMAII0 B TEXHIYHIA JiTepaTypi,
HAayKOBUX 0a3zax JaHUX Ta IHIIUX JpKepernax 1H(opMallii, KpUTUYHO OIIHIOBATH 1
aHaI3yBaTH ii.

PH11. Matu nabGopartopHi / TeXHIYHI HaBUYKH, TUIAHYBaTH 1 BUKOHYBaTU
eKCIIEPUMEHTAaJIbHI JOCIPKEHHS B TEIUIOCHEPTEeTHIIl 32 IOIOMOTOIOCYYaCHUX METOIUK
1 o0nagHaHHs, OLIHIOBATH TOYHICTH 1 HAIMHICTh pE3yJbTaTiB, pOOUTH OOIPYHTOBAHI
BHCHOBKH.

PH12. Po3yMiTH KJIIOYOBI aClEKTH Ta KOHLEIMIII TEMIOCHEPTeTHKHU, TEXHOJIOT1]
BUPOOHMIITBA, Mepeadl, po3MOALTY 1 BUKOPUCTAHHS €HEPT1i.

PH16. Po3ymiTi HeTexHIYHI (CycHilIbCTBO, 3A0pOB'S 1 O€3MeKa, HABKOJMILIHE
cepeIoBUIIE,EKOHOMIKA 1 MPOMUCIIOBICTh) HACHIIKU 1H)KEHEPHOI MPAKTUKH

2. IIporpamMa Ta CTPYKTYpa HABYAJIbHOI IUCUMILTIHN

3microBuid Mmoayiab 1. TeopeTHyHi OCHOBM BHM KOHDPHCTAHHS 0ioMacu B _CHCTEMAX
TEIJIONOCTAYAHHS

(Ha3Ba)
Tema sekniiHoOro 3aHATTA 1.. BUPOOHUIITBO TENJIOBOI TA €J1eKTPUYHOL eHeprii

3 0ioMacH B CBIiTi Ta B YKpaiHi
(xopoTka aHOTAIlis)

Tema Jekuiiinoro 3auarTd 2. biomaca sik naJJuBHa CHPOBHHA
(xopoTka aHOTaIis)

Tema JeKIiiiHOro 3aHATTA 3. BUKOpHCTAHHA TBEPAOl 0i0MACH IK MAJHBA HA
KOTEJbLHUX

(xopoTka aHOTaIlis)
3microBuii Mmoayab 2. IIpakTH4YHI _acneKTH BHMKODHUCTAHHS _OioMacu s

BHPOOHHMIITBA TEILJIOBOI TA €JIeKTPUYHOI eHeprii
(Ha3Ba)

Tema nexkuiitHoro 3auarra 1. O0aagnannsa koreyaenb, TEL/TEC na 6iomaci
(KOpoTKa aHOTAIlis)

Tema gexuinaoro 3auartd 2. IlinroroBka i peaJsi3anisi IPOEKTIB
koteabHuX i TEILL Ha 6iomaci

(xopoTka aHOTAILlis
Tema JexkminHoro 3aHATTA 3. EKOJOTIYHNN aCIeKT BUKOPUCTAHHA 0ioMacH
(xopoTka aHOTALs

4




Ha3su 3MicToBUX
MOJYJIIB 1 TEM

Kinekicts ronuna

neHHa gopma

3aouna popma

yChOTO

) |

II

11a0

y TOMY YHCIIi

1H]

c.p.

YChOTO

y TOMY YHCIII

a| o | mab | 181

c.p.

1

2

3

4

5

6

7

8

13

3micToBuit Moayis 1.. . [linroroBka i peanizaris mpoektiB koreabHux 1 TELL Ha Giomaci.

9]10] 11 | 12

Tema 1 .. BupoOHuurBo
TEIIOBO1 Ta
€JIEKTPUYHOI eHeprii 3
OioMacH B CBiTI Ta B
VYkpaini

4

4

Tema 2 biomaca sk
MAJIMBHA CUPOBHHA

27

15

Tema 3. Bukopucranus
TBEpI0i OioMacH sk
NajgnuBa Ha KOTEIbHUX

29

15

Pa3zoM 3a 3mMicTOBUM
Moaysem 1

60

15

5

10

30

3micToBuii MoyIb 2. BinHOBIIOBaIbHI

JoKepena eHeprii

Tema 1. O6nagHanHs
korenenb, TEL/TEC na
biomaci

24

7

4

3

10

Tewma 2. Tlinroroska i
peai3alisi MpOeKTiB
korensHux 1 TELl Ha
Oiomaci

16

10

Tema 3. . Exkonoriyamii
ACTIEKT BUKOPHUCTAHHS
OioMacu

20

10

Paszowm 3a 3micToBUM
MOIyJIEM 2

60

15

10

30

Ycporo rognH

\120

30

15

15

60

KypcoBuii npoekr
(pobota) 3

(SIKI10 € B p0OOYOMY HaBYAIEHOMY
IUIaHi)

Ycboro roguH

120

30

15

15

60




3. Temu 1a00paTOPHUX 3aAHATH

Ne Ha3Ba Temu KuipkicTh
3/ TOTUH
1 | Busuenns nanmsuux XapaKTePUCTHUK OioMacH 4
2 [TinroroBka 6iomMacu J10 3rOpsSTHHS 4
3 KonTtpons sixocti 6ionanusa 4
4 | BuB4eHHsT KOHCTPYKLIi KOTHa JUIs Tra3u(ikoBaHOTO CIATIOBaHHA 3
6iomacu
Temu NMPpaKTUIHHUX 3aHATDH
Ne Ha3Ba Temu KimbKicTh
3/m T'OJIUH
1 BusHaueHHs TeopeTHUHO HEOOX1HOT KiJTbKOCTI TTOBITPS JJIsI [IOBHOT'O 4
3rOpsIHHS OlomanuBa
2 TexHoorii BUPOOHUIITBA €JIEKTPUIHOI €HEPTrii 3 BAKOPUCTAHHIM 4
TBepAoi Oiomacu
3 | OcuoBHi NepeBaru Ta HEAOMIKH TEXHOJIOTIH CIIaTFOBaHHS
Metoau 3MeHIIIEHHsSI BMICTY 3a0pYAHIOIOUUX PEYOBUH Y MPOJYKTaxX 3
3rOpaHHs
4.Temu camocTiiiHOI po0OTH
No KinpkicTh
Hasa temu
3/m TOJINH
1 | TexHousor14HI JiHI1 ISl BATOTOBJICHHS MEJET 3 PI3HUX BUJIIB 30
610JI0T1YHOI CUPOBHHHU
2 | EKOJIOTiUHMI acIeKT BUKOPHCTaHHs OioMacu 30
5. 3aco0u AiIarHOCTHKH Pe3y/IbTATIB HABYAHHS:
- ICIIHT;
- MOJIyJIbH1 TE€CTH;
- pedepaty;

- pO3paxyHKOB1 pOOOTH;
- 3aXKCT JaOOPATOPHUX POOIT;

6. MeToau HABYAHHSA:

CJIOBECHUM MeTo]T (JIEKIIis, AUCKYCIsI, CriBOeciia);
MpaKkTUYHUM MeTo 1 (1abopaTopHi, MPAKTUYHI 3aHATTS);
HAaOYHUU MeTOJ (METO IeMOHCTpaIlii);




- poboTa 3 HABYAIbHO-METOAMYHOIO JITEPaTypor0 (KOHCIEKTYBaHHS, CKJIaJaHHS
pedepary);

- BigeoMeTo[ (IMCTaHIIiiHI, MyTbTUMEIiIHI,);
caMoOCTIiifHa po0oTa (BUKOHAHHS 3aBJaHb);

7. MeToaun oLiHIOBAHHA.

- 1CIIHT,;
- ycHe a00 MMCHhMOBE ONMMTYBAHHS;
- MOJYJbHE TCCTYBaHHS;

- pedeparu,
- 3aXHCT JJAOOPATOPHUX Ta MPAKTUIHUX POOIT;
- Tpe3eHTallii Ta BUCTYITH Ha HAYKOBUX 3aX0/1aX

8. Po3noain 6auxiB, ki OTpUMYIOTH 3/100yBaui BUIOi OCBITH. OIIHIOBaHHS 3HAHb
3100yBada BUIOiI OCBITH BinOyBaeThcs 3a 100-0anbHOIO HIKAJIO 1 MEPEBOIUTHCA B
HaIlllOHAJIBHI OIIHKH 31 HO 3 Ta0a. 1 ynHHOTO «Il0M0KEHHS IPO €K3aMEHH Ta 3aIIKH Y
HVYBill Ykpainn»

Petitunr 3m00yBaya Orrinka HaIlliOHaJIbHA Ta PE3yJbTaTH CKJIATaHHS
BUIIO1 OCBITH, : .
eK3aMEHIB 3aJIiKiB

Oasn

90-100 BIIMIHHO

74-89 nobpe 3apaxoBaHO

60-73 3aJI0BUTLHO
0-59 HE3aJI0BUTHHO HE 3apax0BaHO

JIns BU3HAYCHHS PEUTHHTY 3100yBaya BHUIOI OCBITH 13 3aCBOEHHS JUCIUTLIIHH
Ruuc (o 100 GaniB) onepxkanuii pedtuHr 3 artecrauii (o 30 OaniB) 10Ka€TbCS 110
pEUTHHTY 3100yBadya BUIIOi OCBITH 3 HaBYAJIbHOI poOoTH Ryp (10 70 6amB): R juc = R

ap + Rar.

9. HaBuyajbHO-MeTOAUYHE 3a0e3nevYeHHs

- TAPYYHUKH, HABYAJbHI TOCIOHUKY, TPAKTUKYMU;

1. Pumapn Tutko. BimHoBmoBani mxkepena eneprii (Jocsig Ilombmmi st
VYkpaiun). //Pumapa Tutko, Bononumup Kaniniuenko. - Bapmasa, 2010. - 533 c.
2. Kopuemnuiti M. ta 1Hm. EHepro3OepexeHHss B arpornpoMHUCIOBOMY
komiutekci. — Tepromine: 2001 .-984 ¢/

3. bioenepreTnyni cucremMu B arpapHoMmy BUpoOHUITBI. 3a pen npod. ['omyda
I'.A. HaBuanbsuuit nocionuk. Kuis HYBill Ykpainn, 2027. — 229 c.



-  METOAWYHI MaTepiaii MIOA0 BUBYEHHS HABYAIBHOI MUCIMIUIIHA IS

3100yBayiB BUIO1 OCBITH J€HHOI Ta 3a04HO1 (DOPM 3100y TTS BUILIOT OCBITH;

w N

1. Homimyk B., Tapacenko C. bionanuBa. BupoOHHUIITBO 1 BUKOPHUCTaHHS.
Hapuanpauit nocionuk. — K. LT «Komnpunty, 2017 -376 c.

2. MetonuuHi BKa3iBKM J0 BHBUYCHHS JAa0OpaTOPHUX POOIT 3 JUCHMILUTIHU
«Eko0ioTexHoJorli B cUCTeMaxX TEIUIONOCTAaYaHHs» IS CTYJEHTIB JEHHOI
dbopMu HaB4aHHS OCBITHBOro cTyrneHs «bakamaBp» / VYkman. C.c.
Tapacenko, O.B. lllenimanoBa. — Kuis: PBB HVYbill Ykpainu, 2023. — 36 c.

10. PexomenaoBani qxepesia ingopmauii

www.haer.org.ua. HamionanbsHe areHTCTBO YKpaiHH 3 MUTaHb 3a0e3MeueHHS
€(eKTUBHOTO BUKOPUCTAHHS EHEPreTUUHUX PECYPCIB.

Www.ive.org.ua. [actutyT BiHOBIIOBaHO1 eHepretiku HAH Ykpainn.
https://uabio.org/ bioenepreTnyna acoriaris YkpaiHu

https://uabio.org/ HTII «biomaca»



http://www.haer.org.ua/
http://www.ive.org.ua/
https://uabio.org/
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