MiHicTepCcTBO OCBITH | HAYKH YKpaiHU
JIyrancbKui HALIOHAJILHUM arpapHUil YHiBepCUTET
dakyJbTeT arPOHOMIl Ta OyAiBHULTBA
kadeapa OyaiBHMITBA, aPXIiTEeKTypPH, reoaesil Ta 3eMJIeyCTPOIO

3ATBERIDKVYIO
> :

T/B -0, npkana gaxybrery

POBOYA NIPOI'PAMA HABYAJBHOI JUCHUILIIHA

DPIZUKA
CTYIIHb OCBITH  OakayiaBp
ranxy3b 3HaHb 18 «BUpOOHUIITBO Ta TEXHOJOT1i»
CHEIiaJbHICTh 181 Xap4yoBi TEXHOJOT1i

OCBITHSI MporpamMa _Xap4oBi TEXHOJIOT'11

CnossHCBK, 2021



PoGoua mporpama 3 i3ukm g 3100yBadiB  BUIOI  OCBITH  CHEIIATbHOCTI
181«XapuoBi TEXHOJIOTI» OCBITHHOI IPOrpPaMu «XapuOBi TEXHOIOTII»

«31» cepras 2021 poky — 11 c.

Po3poOHuk:
Pamynkina Jlroomuiaa JleoHimiBHA, CTapivi  BUKJIAJA49  OVIIIBHUIITBA, apXITEKTYPH,

reojesii Ta 3eMIeyCTpor - /7~

PoGoua mporpama 3aTBep/keHa Ha 3acimaHHi kadenpu OyIIBHHUIITBA, apXITEKTypU Ta
3eMJIEYCTPOIO
[Iporoko:n Big «31» cepras 2021 p. Ne 10

SaBILYEA KapeApH H Lo Onexciii OBYUAPEHKO
«31» cepmust 2021 p. (ninmme)”/

CxBanieHO MPOEKTHOIO IPYIO0 OCBITHBOT MporpaMu Xap4yoBi TEXHOJOTI]

["apaHT OCBITHBOT IPOTPAMHU 27 Banentuna MOT'YTOBA

© Pamynkina JIronmuna JleoninisHa, 202 1pik
©JIyrHAY, 2021 pix



BCTYII

PoGoua nporpama HaB4aJIbHOT AUCIUIIIIHA «Di3uKay CKJIajeHa BIAMOBIIHO 10
OCBITHBOI TMPOTrpaMH MIATOTOBKM OakKaylaBpiB Tamy3i 3HaHb 18 «BupoOHuMITBO Ta
TEXHOJOT1» (opMye IHTETpaIbHY, ClieliaibHi ((axoBl) KOMIETEHTHOCTI Ta IPOrpaMHi
pE3yNbTaTH HABYAHHS, SIKUMH OBOJIOIIOTH 37100yBayvi BUIIOi OCBITH.

Mema susuenns HasuanvHoi Oucyuniinu — cHOpPMyBaTH CUCTEMY TEOPETHUHUX
3HAHb 1 MPAKTUYHUX HABUYOK 3 OCHOBHUX 3aKOHIB 1 TIOJIOKECHB (DI3WKHW JJIS MM3HAHHS
3arajbHUX 3aKOHOMIPHOCTEH SIBUII MPUPOJAM; OCBITICHHS MOMJIMBUX MPHUKIATHUX
3aCTOCYBaHb (DI3UYHUX METOIB 1 MPUJIAJIIB Y TPAKTUYHIN JiSITBHOCTI.

3aeoanna e6usuenHs OucyunjiiHu — TEOPETUYHA Ta MPAKTUYHA MIATOTOBKA
CTYIEHTIB 3 THTaHb BUBUYEHHSA 3arajlbHUX 3aKOHOMIPHOCTEH SIBHUII TMPUPOJIH,
BJIACTUBOCTEN 1 OyZJOBU MaTepii Ta 3aKOHIB ii pyxXy.

HapuanpHa aucuumuiiga (Gpopmye Taki MUKIUCLMILIIHAPHI 3B SI3KU:
TUCIMILUTIHY, 10 TIEPEAYIOTh: HE mepeadayeHo
OUCLMIUTIHM, 1o  3a0e3mneuyroTbesi:  OCHOBM ~ HAyKOBUX  JOCHIIKEHb.
TemnoxononorexHika, [Ipoiiecu 1 anmapaTu XxapyoBUX BUPOOHUIITB.

BuBYeHHs HaBUaNbHOI JUCHUIUIIHU Tepeadadae popMyBaHHS Ta PO3BUTOK Y
3100yBayiB BHUIOI OCBITH KOMIETEHTHOCTEW Ta MPOrPaMHUX PE3yJIbTaTIB HaBUAHHS
BIJIMOBIHO /10 OCBITHBOI MPOrpamMu «Xap4yoBi TEXHOJIOT11» CHEIaAIbHOCTI
181 «Xap4oBi TEXHOIOTII»

Inmezpanvna komnemenmuicmsp (IK):

3/1aTHICTh PO3B’A3yBaTH CKJIAAHI CHEIiali30BaH1 3a/1a4ul Ta IPaKTUIHI TpoOIeMH
TEXHIYHOTO 1 TEXHOJOTIYHOTO XapaKTepy, IO XapaKTepPU3YIOThCs KOMILIEKCHICTIO Ta
HEBU3HAYCHICTIO YMOB Y BUPOOHUYUX yMOBaX MiANPUEMCTB XapuOBOi MPOMHCIOBOCTI
Ta peCTOPAHHOTO rOCIOAAPCTBA Ta y MPOLIEC HABYaHHS, 110 Nepedadae 3aCTOCYBaHHS
TEOPETUYHUX OCHOB Ta METO/I1B XapYOBHX TEXHOJIOTIH.

Cneuianwhi (paxoei) komnemenmnocmi (CK):

CK15. 3patHicTh BHOpPOBaIKYBaTH y BUPOOHHUILTBO TEXHOJIOTI] XapyoBHUX
MPOJYKTIB HAa OCHOBI PO3YMIHHS CYTHOCTI TIEPETBOPEHb OCHOBHUX KOMITOHEHTIB
IPOAOBOIBYOT CHPOBUHH BIPOJIOBK TEXHOJIOTIYHOIO MPOLIECY.

Ilpozpamni pezynomamu nasuanna (IIPH):

[TPHS. 3Hati HayKOB1 OCHOBU TEXHOJIOTTYHHUX MPOIIECIB XapUOBUX BUPOOHUIITB
Ta 3aKOHOMIPHOCTI (P13UKO-XIMIYHUX, O10XIMIYHUX 1 MIKpOOIOJOTIYHUX MEPETBOPEHD
OCHOBHMX KOMIIOHEHTIB MPOJOBOJIbYOT CHPOBHUHHU IiJi 4Yac TEXHOJOTIYHOTO
nepepoOIIeHHS.



Onuc HABYAJIBLHOI AUCIUILIIHA

XapakTeprucTHKa HABYAJIbHO1

HaiimenyBanus . . TUCIUTUTIHA
) Omnuc miarotoBku (axibiliB
MMOKa3HUKIB neHHa ¢gopma | 3aouyHa dpopma
HaBYaHHS HaBYaHHS
l'any3b 3HaHBb:
18 — «BupoOHHUIITBO Ta
TEXHOJIOT11»
KinbkicTh kpenutiB 4 CremnianbHICTh: O6oB’s13k0Ba

181 «Xap4oBi TEXHOIOTIi»
OcBiTHS mporpama:
«Xap4oBi TEXHOIOT11»

3MICTOBHUX MOJYJIB - -

3arajibHa KiJgbKiCTh TOAUH -

120

TKHEBUX TOAMH IS
JeHHO1 (OopMU HaBUAHHS:
ayIUTOPHUX 4 TOJI.
caMOCTiiHOT poOoTH
CTyzieHTa 4 rop.

PiBenp BUIIOT OCBITH:
nepuuii
CryneHb OCBITH:
0akajaBp

Pik niaroroBku:

1-if | 1-if

Cemectp

1-it \ 1-it

Jlekuin

28 rox. ‘ 6 rox.

[TpaxTHuHi, ceMiHapChKi

32 rox. 6 rox.

JlaGoparopHi

CamocriitHa pobora

60 rom. ‘ 108 rox.

®opma KOHTPOJIIO:
3aJliK




5. MIPOIT'PAMA HABYAJIBHOI IUCIUIIJIIHU

Tema 1. Mexanika

Mopeni ¢pi3udHuX Ti1 y MeXaHilli. BiTHOCHICTh MexaHiuHOTO pyXy. KiHeMaTuka
MaTepialbHOI TOYKM 1 TOCTYyNaJIbHOTO pPyXy TBepnoro tina. CepeaHsi, MUTTEBA
HIBUKOCTI Ta MUTTEBE MPUCKOPEHHS.

3axonu HertotoHa. [HepIrianbHi 1 HeiHepliadbH1 CHCTEMH BIITIKY. IMITybC cumu.
3aKoH 30€peKEeHHS IMITYJIbCY.

Tema 2. MexaHika piIMHHHUX Ta ra30BHX MOTOKIB

[aponunamika. Pyx igeanpHoi piguHH. 3aKOH HEPO3PUBHOCTI TOTOKY.
PiBusinast bepuymni. Pyx peanbnoi piauau. B’sskicte. 3akon HpioToHa st cuin
BHYTPIIIHBOTO TEPTs. PyX Tin y B’sI3KiH piauHi.

Tema 3. KosiuBanus i xBuii

XBuiboBI1 Tpouecu. 110370BkHI Ta nmonepeyHi XBWiIl. MexaHiuHI KOJIMBaHHS.
OCHOBH1 XapaKTEpUCTUKH TAPMOHIYHOTO KOJMBAHHS. AMIUTITY/a, MEepioj, 4acToTa,
daza rapMOHIYHMX KOJMBaHb. EHeEpris MeXaHIYHHUX TapPMOHIYHUX KOJIMBAHb.
MateMaTtnyHuit MasiTHUK. 3racaroyi KOJIMBaHHs. 3MYIIeH] KoJMBaHHs. bixkyuya XBuis.
Crosiua XBHIISL.

Tema 4. AxycTuka

3ByK Ta MOro XapakTEpUCTHKU. XBWJI B MPYKHOMY cepenoBuili. Enepris,
IHTEHCUBHICTh Ta THCK 3BYKOBHX KOJHMBaHb. PiBeHb 1HTEHCHBHOCTI 3BYKOBHX
KoJMBaHb: 0en Ta neunden. Cy0’eKTUBHI XapaKTEPUCTUKU 3BYKOBUX XBUJIb: TYUHICTb,
BHUCOTa, TeMOp. Pe3zonaHcH1 sBuma. @I3UYHI NPUHLMIH, O CYHIPOBOIKYIOThH
MOTJIMHAHHSA 3BYKY B HAaBKOJIMIITHEOMY CEPEIOBHIIIL.

Tema 5. Mouiekyasipua ¢izuka

[neanpHuit raz. MoliekyJsipHO-KiHETUYHA Teopiss Ta3iB. JlOCHiaHI 3aKOHU
igeanbHOro razy. I3ompouecu. PiBHanus Kianelipona-MenaeneeBa. OcCHOBHe
PIBHSHHS MOJICKYJIIPHO-KIHETUYHOT Teopii ijeanbHUX rasiB. BumapoByBanHs Ta
KoHJieHcarlis. PeanpHuii ra3. Bonoricte moBiTps. AGCOMIOTHA 1 BITHOCHA BOJIOTICTb.
®a3u icHyBaHHs Boju. BoasHa napa. Hacuuena napa.

Tema 6. Tepmogunamika

Temneparypni mkamm. PisHoBuan TepmomeTpi. TepMoarHamika piIBHOBaKHUX
ctaHiB. [lapameTpu TepmMoarHamiuHOi cucteMu. BuyTpimus eHepris cuctemu. Pob6ora
Ta eHeprig. [lepmmii 3aKkoH TepMOJAMHAMIKH. 3aCTOCYBAaHHS TEPIIOTO 3aKOHY
TEPMOJUHAMIKM J0 TIEBHUX TEPMOAMHAMIYHHUX TporeciB. TeroBuit npuryH. Lukm
Kapno. KoedimieHT KOpucHOT 111i TEMI0BOro ABUTYHA. J[pyruii 3aKOH TepMOJUHAMIKH.

Tema 7. EnexTpuka

Enextpocratuka. 3aKOHM €NEKTPUYHOTO TMOJSI: 3aKOH 30Epe eHHS 3apsmy,
3akoH Kynona. HanpyxeHicTh enekTpuuHoro moss. [I[puHIun cyrnepro3uilii moJis.
Pyx 3apsikeHo1 YaCTUHKY B OJTHOPITHOMY €JIEKTPUIHOMY TTOJI.

[Torenmian enekTpocTraTHdHOro ToisA. Pi3Hunsg morenmianiB. IIpoBigHukm B
CJIEKTPOCTATUIHOMY TOJi. J[ieeKTpUKHN B eJIeKTpocTaTuuHOMY modi. JlienekTpudna
NPOHUKHICT. EnekTpuuna emuicts. Konaencartopu.

[locTiiftHnii eneKTpUYHUN CTPyM. 3aKOHHM MOCTIMHOTO CTpyMmy: 3akoH Owma,
npasuia Kipxroda, 3axon [[xoynsa-Jlenua. Tepmoenektpuuni ssuina. KoHTakTHA
PI3HUIISA TOTEHITIAMTIB.



Tema 8. MarniTHe nmoJie

MarnitHe none. HanpykeHicTe MarHitHoro mnoiia. MaruiTHa iHaykuis. Cuia
Jlopenna. 3akoH Awmrmepa. MarHiTHi BiacTHBOCTI peuyoBuHHU. [lia-, mapa- Ta
dbepomarneruk. MarnitTHe moje 3emuti. MarHiTHI aHOMajii Ha TMOBEPXHI 3eMIIL.
Maruitsi Oypi.

Camoinayxkiis. Bzaemoinayxkitis. EnektpomartiTHi koauBaHHs. Tokamaxk.

Tema 9. 3MiHHUI eJIEKTPUYHHUI CTPYM

Enextpuune koo 3minHOTO. EDeKTHBHI 3HAYCHHS HANPYTH Ta CHIIA CTPYMY.
€MHICHUH Ta IHAYKTUBHUH orip. Peonanc ctpymy 1 Hanpyru. KonuBansHuit KOHTYP.
[TonsiTTa ipo TpudazHuii cTpym.

Tema 10. EslekTpoMarHiTHi KOJTMBaHHSA

EnextpomarHiTH1 KOMUBaHHS 1 XBWII. EHEpris e1eKTpOMarHiTHUX XBUJIb.

TepmoenexkTponHa emicis. EnekTpuyHi npuiaau.

EnexTpuuni Ta MarHiTHI BIACTUBOCTI IPpyHTIB. Enexrpuune mose 3emii.

Tema 11. 'eomeTpruHa Ta XBHWJIbOBA ONITHKA

[Ipupona cBitia. KoprnyckynsipHO-XBUIBOBHH JTyani3M. ['eoMeTpruiHa ONTHKA.
OcHOBHI1 3aKOHH reoMeTpuyuHO1 onTuku. [ToBHE BHyTpilHe BinOuBaHHs. [Ipunmmmn mii
ceitiioBoja. IlornmuanHs cBiTia.. ONTHYHI TPWIAAW: TOHKI JIH3M , ONTHUYHHUMA
MIKpPOCKOII.

XBUIbOBA onTHKa. CBITIIO, SIK €JIEKTpOMarHiTHa XBWIs. IHTepdepeHIlis cBiTia.
KorepentHi konuBanHs. Metoau cnoctepexxeHHs iHTepdepenuii citia. Judpakuis
cBitna. Judpakmiiina pemnitka. PeHTreHocTpykTypHuil aHanmi3. Jlucnepcis cBiTia.
[Tonstpuzariis cBiTina. KBantoBa ontuka. @oToH. Maca, iMIyibsc Ta eHepris (oToHa.
®doroenexktpuunuii edext. PiBHsauHs EliHmTeitna s potoedexty. UepBoHa rpaHuLs
dbotoedexty. OcHoBu Pi3uku nazepiB. Jlazep Ta npunnun oro mii. CoHTaHHE Ta
CTUMYJIbOBAHE BUIPOMIHIOBAHHS. XapaKTEPUCTHUKHU Ja3ePHOTO BUITPOMIHIOBAHHSI.

Tema 12. EjeMeHTH KBaHTOBOI MexaHIKH aToMHOI ¢izuku Ta Qizuku
TBEPAOTro Tijia

EnemenTn KBaHTOBOI MEXaHIKH. XBHWJIbOBI BJIACTUBOCTI YAaCTUHOK. ATOM.
Mopneni atoma. Atom Boasto. [Ipunnun Ilayni. [lpunnunu Hanotexunosnorii. OCHOBH
cnektpockomnii. CrieKTpu aToMiB 1 MOJIEKYI.

Snpo. BnactuBocti aTroMHOTO siipa. SlnepHHil ChmiH Ta MarHiTHUN MOMEHT.
AnepHuii MarHiTHUN pe3oHaHC. EHepris 3B’ s3Ky.

Knacudixartis 10HI3YI0UOT0 BUIPOMIHIOBaHHS. PaioakTUBHICTB.
PanmioakTuBHMI1  po3maa. 3akoH  paJlOaKTUBHOIO  po3maay. PeHTreHiBchbke
BUINIPOMiHIOBaHHS. J[03UMeTpisl 10HI3yIOUMX BUNIPOMiHIOBaHb. [lornunyTa qo03a.



3. CTPYKTYPA HABUYAJIbHOI JUCHUILJIIHU

Kinexicte ronua
JHenna popma 3aouna popma
Ha3Bu tem - -
y TOMY 4HCIT y TOMY YHCITI
yChOTO - yChOTO -
Jek. | mp. | mab |iHa| c.p. nex | mp (mab| iHx | c.p.
Tema 1. Mexanika 12 4 4 -1 -1 4 12 111 -1 - 10
Tema 2. MexaHuca} PIIMHHUX 14 4 6 i i 4 14 1011 - ) 12
Ta ra30BUX IOTOKIB
Tema 3. KonuBaHHS 1 XBUII1 10 2 2 -1 -16 10 10-1-1 - 9
Tema 4. AKycTrKa 10 2 2| -|-16 10 (1|1} -| - 8
Tema 5. Monekynsipna izuka 10 2 o I 10 B 10
Tema 6. TepmoanHamika 10 2 2 | -1-16 1 (1 (-|-| - |10
Tema 7. Enextpuxa 10 2 4 | - | -] 4 9 112] -] - 6
Tema 8. MaruitHe moiie 10 2 2| -1|-16 10 - - - 10
Tema 9. 3MII:I’HI/II/I 10 5 5 | 5 9 1l 8
CIEKTPUYHHUHA CTPYM
TemalO.EnexrpoMaruitHi 10 5 sl - 1.6 10 R 10
KOJIMBAHHS
Tema 11. ['eomeTpruHa Ta 8 5 s - .| 4 8 ] ) 8
XBHJILOBA ONTHKA
Tema 12. Enementu
I(]?aHTOBOI M'exaHlKI/I, aATOMHOI1 5 5 i A 7 e ) 7
¢bi3uku Ta Hi3UKU TBEPIOTO
TiJ1a
Bcboro 120 | 28 (32| - | -] 60| 120 {6 (6| - | - | 108
Temu NPAKTUYHHUX 3AHATH
Ne Hassa Temu KinbkicTh
3/m TOJINH
1. JlociakeHHs: MEXaHIYHOTO PyXy TBEPAOro Tia 2
https://phet.colorado.edu/uk/simulations/ramp-forces-and-motion
2. Bu3HaueHHs IMITYJIBCY CUIH (J1a00paTopisi BABYEHHS IMITYJIBCY) 2
https://phet.colorado.edu/uk/simulations/collision-lab
3. Bu3HaueHHs THCKY B piIHHI 2
https://phet.colorado.edu/uk/simulations/fluid-pressure-and-flow
4. JlocmiKeHHs pyxXy piIuHU 4
https://phet.colorado.edu/uk/simulations/fluid-pressure-and-flow
o. KoauBaHHS MaTeMaTHYHOT'O MasTHUKA 2
https://phet.colorado.edu/uk/simulations/pendulum-lab
6. Bu3HaueHHS XapaKTePUCTHK 3BYKOBUX XBUJIh 2
https://phet.colorado.edu/uk/simulations/waves-intro
7. BrnactuBocTi rasis 4
https://phet.colorado.edu/uk/simulations/gas-properties/teaching-resources



https://phet.colorado.edu/uk/simulations/ramp-forces-and-motion
https://phet.colorado.edu/uk/simulations/collision-lab
https://phet.colorado.edu/uk/simulations/fluid-pressure-and-flow
https://phet.colorado.edu/uk/simulations/fluid-pressure-and-flow
https://phet.colorado.edu/uk/simulations/pendulum-lab
https://phet.colorado.edu/uk/simulations/waves-intro
https://phet.colorado.edu/uk/simulations/gas-properties/teaching-resources

A

8. TepmoauHaMika
https://phet.colorado.edu/uk/simulations/states-of-matter-basics

0. Bapsiau 1 momst
https://phet.colorado.edu/uk/simulations/charges-and-fields

10. [TocTiliHU €IEKTPUIHUI CTPYM

https://phet.colorado.edu/uk/simulations/circuit-construction-kit-dc-virtual-

lab

11. 3axon Dapanes
https://phet.colorado.edu/uk/simulations/faradays-law

12.  [['enepatiis 3MiHHOTO CTPyMY
https://phet.colorado.edu/uk/simulations/faraday

13. HarmiBnpoBigHUKH

https://phet.colorado.edu/uk/simulations/semiconductor/teaching-resources

14. 3aj0OMJIEHHS CBITJIA
https://phet.colorado.edu/uk/simulations/bending-light

Bcenoro

32

Temu j1adopaTopHHUX 3aHATH

[IpakTrUyH1 3aHATTS HE NepeadadYeHi HABYAIbHUM IIAHOM

Camocriiina podora

Ne Ha3zBa Temn
3/m

KiabkicTsb
TOANH

MexaHika

4

MexaHika piTUHHHUX Ta Ta30BUX MMOTOKIB

KoxuBanHSA 1 XBUIIL

AKyCTHKa

MosnexynsipHa (izuka

TepMmoanHamika

Enextpuka

MarsgitHe I11oJe

O O|N|OO| OB WIN -

3MIHHUHN €EeKTPUIHUN CTPYM

[EEN
o

EnexTpoMarHiTHi KOJMBaHHS

[EEY
[EEN

FeOMeTpI/I'-IHa Ta XBHJIBOBA OIITHKA

[EN
N

EnemMeHTH KBaHTOBOI MEXaHIKH, aTOMHOI (D13uKH Ta (DI3UKH TBEPAOTO Tija

AlbAhlOO|OO| DO OO

Bcnoro

(o2}
o

OcHOBHI BHAM caMoOCTIiiHOI po0oTH, mnepeadaveHi
HABYAJIbHOI IMCHUILTIHM:
BuBueHHs JeKIiiiHOrO MaTepiany;
OmnpartoBaHHs Ta BUBYEHHS! PEKOMEHIOBAHO]1 JIITEpaTypH;

NpH ONaHyBaHHI

PoGora 3 indopmaniiinumMu pecypcamu Mepexi [HTepHer (momryk Ta oOpoOka

1H(popMmarii);



https://phet.colorado.edu/uk/simulations/states-of-matter-basics
https://phet.colorado.edu/uk/simulations/charges-and-fields
https://phet.colorado.edu/uk/simulations/circuit-construction-kit-dc-virtual-lab
https://phet.colorado.edu/uk/simulations/circuit-construction-kit-dc-virtual-lab
https://phet.colorado.edu/uk/simulations/faradays-law
https://phet.colorado.edu/uk/simulations/faraday
https://phet.colorado.edu/uk/simulations/semiconductor/teaching-resources
https://phet.colorado.edu/uk/simulations/bending-light

&

BukonaHHs 3aBIaHb CaMOCTIHHOT POOOTH;
5. CaMOKOHTPOJIb Ta CaMOaHaJI3 3aCBOEHHS HaBYAJIBHOI TUCITUILIIHHY.

4. METOJIU HABYAHHSI
MeTonu HaBYaHHS, SIKi BUKOPHUCTOBYIOTHCS BUKJIQJaueM IIiJ] 9ac BUKJIAJaHHS
JTUCIHUILIIHUA:
— Ha JICKI[IHHUX 3aHATTAX BUKOPUCTOBYETHCS MOSICHIOBAIBHO-1JTFOCTPATUBHUAN METOT Ta
eBpHUCTUYHA Oecifa;
— TMpaKTUYHI 3aHATTS Ta CaMOCTiHHA poboTra OyIayrOThCA 3a  JTIONIOMOTOIO
PENPOAYKTUBHOTO METOTY, METOJIY TOCIIHDKEHD Ta METOJy CITIOCTEPEKCHb.

5. POPMHA KOHTPOJIIO, METOJIU I KPUTEPII OHIHIOBAHHSI 3HAHb
3JOBYBAUYIB BUIIIOI OCBITH
dopma KOHTPOJIIO:
- 3QJTIK;
MeToau OIMIHIOBAHHS:
- ONUTYBAHHS;
- pO3paxyHKOBI1 poOITH;
- TECTYBaHHS.

Tabmuug 5.1 — Cxema HapaxyBaHHS OaJliB, SIKI OTPUMYIOTh 3100yBayl BUILOI OCBITH
cneriaigbHocTi 181 «XapuoBi TEXHOJIOT11» OCBITHROI MpOrpaMu «Xap4yoBl TEXHOJIOT1»

CemectpoBuii | Cyma
KOHTPOITh

40 100

[ToToyHuMiA KOHTPOJIb

T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | TI0 | TI1 | TI2
5 5 5 5 5 5 5 5 5 5 5 5

T1, T2 ... T12 — TeMH HaBYAJILHOT AUCIIAILIIHU.

Tabmuus 5.2 B3aeM03B 30K MK pe3yibTaTaMu HaBYaHHS Ta 000B’I3KOBUMH BUIAMHU
HABYaJIbHOI JIISNIBHOCTI (po0iT)

Buau pobit

Pe3ynpTaT HaBYaHHS PO3paxyHKOBI

Tect Ha BIINOBIIbL d
ec ve JUTOBI po0itn

[IPHS. 3Hatu HayKoBI OCHOBHU
TEXHOJIOTIYHUX MpOLIECiB
Xap4yoBUX BUPOOHHUIITB Ta
3aKOHOMIPHOCTI (D13UKO-XIMIYHHX,
010XIMIYHMX 1 MIKpOOIOJIOTTYHUX
MIEpPETBOPEHD OCHOBHUX +
KOMIIOHEHTIB MIPOJOBOJIBYOI
CUPOBHHH ITi]T YaC TEXHOJIOTTYHOTO
nepepoOIeHHS.




Kpwurepii ouinroBaHHS
Taoauua 5.2 — lllkana ouninoBanHs: HanionajadbHa Ta ECTS

Cyma Gais 3a BC"i Ouinka Orinka 3a HaI[lOHAJILHOKO IIKAJIO0
BUIY HaBYAJIBHOI
HiSUILHOCTI ECTS Ex3ameHariiiiHa oriHka 3amik
90-100 A BIZIMIHHO
82-89 B
74-81 C Ao0pe 3apaxoOBaHO
64-73 D )
60-63 E 3a/10BIJILHO
35-59 FX HE3aJ0B1IBHO 3 MOKJIUBICTIO HE 3apaxoBaHoO 3
MTOBTOPHOTO CKJIAJJaHHS MOKJIUBICTIO
MTOBTOPHOTO
CKJIaTaHHS
1-34 F HE3a40BUIBHO 3 000B’ I3KOBUM HE 3apaxOoBaHO 3
IMOBTOPHHUM BHUBYECHHSIM 000B’SI3KOBUM
TUCIHATIUTIHA MTOBTOPHHUM
BUBYEHHSIM
IUCLUAIUIIHU

6. IHCTPYMEHTU, OBJIAIHAHHS, TPOT'PAMHE, HABYUAJIBHO-
METOJAUYHE 3ABE3ITEYEHHSA
OO6nagHaHHA: KOMIT IOTEPHHI KJiac.
[Iporpamue 3abe3neueHHs: makeT nporpamHoro 3adesnedeHus MS Office 365, PhET
CUMYJIALII.
HapuanbpHO-MeTOIMUHE 3a0€3M€UeHHS: TUCTaHIIHUN Kypc 3 Ha tuiatdopmi Moodle
https://moodle.lgnau.edu.ua/moodle/course/view.php?id=246

7. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHa JiTepaTypa

1) MeToauuHi peKOMEHaIii 11 Ta0OpaTOPHUX 1 MPAKTUIHUX 3aHATH 3 NUCIUILIIHU
«®Dizukay / yki. [InatkoB B.A., Pamynkina JI.JI. — Xapkis: JIHAY, 2017. — 129 c.

2) Jlucenko O. B. Po3B'sa3yBanHs 3amau 13 Pi3uku: MexaHika, MOJEKyJIsipHa (i3uka,
tepmonunamika [Tekct] : HaBu. moci6. / O. B. Jlucenko, B. B. Kosams, M. IO.
Pom6oBchkmit. — Cymu : CymJIY, 2017. — 302 c.

3) boiiko B. B. ®i3uka: [linpyunuk / B. B. boiiko, I'. I. bynax, f. O. I'ymentoxk, I1. I1.
Inpin. — K.: BugaBaunrso Jlipa-K, 2016. — 468 c.

4) Kyuepyk I. M. 3aranpuuii kypc ¢i3uku / I. M. Kyuepyk, I.T. T'opbauyk, TL.II.
Jlymuxk. K.: Texnika, 1999 p., 1.1, 2.

5) Jlucenko O. B. JlaGopaTopHuii npakTukyM 13 3arayiibHoi (izuku [Tekcr] : HaBy.
noci6. / O. B. Jlucenko. — Cymu : Cym1Y, 2014. — 265 c.

6) Tpodpumona T. U. Kypc ¢usuku / T.U. Tpobumosa. — M.: Axanemus, 2006. — 560
C.
7) Jlomatuncekmii 1. €. 306ipHuk 3amaud 3 ¢izuku: Hau. ITlocionmk / 1. €.
Jlonatuncekuid, 1. P. 3auek, B. M. Cepena, T. [I. Kpymensuunbka, H. A. Ykpainens.


https://moodle.lgnau.edu.ua/moodle/course/view.php?id=246

— JIeBiB: BumaBuunrBo HarionanbHoro yHiBepcuteTy «JIbBIBChKa TOJITEXHIKAY,
2003. — 124 c.

Enexrponni pecypcu
1) https://moodle.lgnau.edu.ua — Enxextponuuii pecypc HaB4aaIbHO-METOIUIHOTO
3a0e3neuenns JIHAY.
2) https://phet.colorado.edu/uk - InTepakTUBHI CUMYJIALT AT IPUPOIHAYMX HAYK 1
maTtematuku. Po3pobku YHiBepcurery Konopasno y boysnepi.
3) http://nbuv.gov.ua — enexkrponHwMii katanor HarionaneHoi 0i0mioTekn YKpainu
imeHi B. 1. Bepnazacekoro.
4) http://korolenko.kharkov.com — enexTpoHHHl KaTaior XapKiBChKOi AepiKaBHOT
HaykoBoi 016miotexu imeni B. I'. Koponenka.
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