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3arajabHa iHopManisa NPo TUCUMUILIIHY

AHoTaris TUCLHHUILUIIHA

®di3uka BHBYA€E HAWUOPOCTIII 1 pa3oM 3 THUM HaWOUIbII 3arajibHi
3aKOHOMIPHOCTI SIBUII TMPUPOAHM, TOMY € OCHOBOKO ISl CY4acHOTO HayKOBO-
TEXHIYHOTO MPOTPECY.

B TexniyHOMY BUIIIOMY HaBYaJIbHOMY 3akjiajl aucuuiutina «Pizukay cepen
IHIIUX JWCUHUIUIIH TOKJIWKAaHa CTBOPUTH 0a3y 3HAHb Ha SKUX OyIyeThes
dbyHIaMEHT JI BUBYCHHS CIIEIIAIbHUX AUCIUILTIH. MeTa 11 He TUThKU MOIUPUTH
1 nmornuOUTH 3HAHHS OJEp’KaHI B 3arajlbHOOCBITHHOMY 3aKiajll, a IEepPEeBECTU
Ollep’KaHI  3HaHHA B  MpoQeciiiHy CHOpSAMOBaHICTE [ PO3B’A3aHHS
PI3HOMaHITHUX TMPUKIAJHAX Ta HAYKOBO-TEXHIYHMX 3aJad y Taily3i 3HaHb
«XimiyHa Ta O10THKEHEPIN».

3HaHHS, IO OTPHMaHiI TiJ Yac BHUBUYEHHS HABYAIBHOI TUCIHMIUTIHA
« Di3uKa»  COPUSIIOTH PO3BUTKY AaHAIITUYHOTO MPOQPECIHHOrO MHCICHHS Ta

JO3BOJIAIOT,  MIATOTYBaTH  (axiBisg  BUINOI  KBasidikarii, chopMoBaHi
KOMITETCHIIII SKOTO JO3BOJISSIOTh  BUKOPUCTOBYBATH Cy4YacHI METOAW IS
pPO3B’sI3yBaHHS MPUKIAAHUX THUTaHb XIMIYHOT Ta OIOIHXKEHepis, 30Kpema

paniaiiHOTO Ta XIMIYHOTO 3aXHUCTY.

HaByanbHuil KOHTEHT poO3MilIyeTbcs y Mepexi Internet mo Of
AKOTO 3700yBad Mae JaocTyn y pexumi 24/7 3 Oyab-sSKOro
KOMIT'OT€pa, M0 NIIKIIYEHUH 70 Mepexi Ta 31 cmapTdoHa 3a
HaBEJICHUM TMOCUJIaHHAM (CKaHyiTe (KinanHiTh) QR-kox).

Indopmanis npo HAYKOBO-NEAATOTIYHOT0 MPANIBHUKA

3aranmpHa bopucenko Bitamiit ['puropoBud, noreHt kadeapu ¢GpizuKo-MaTeMaTHIHUX
iH(bOopMAaIIis TUCIUILTIH, (QaKyJIbTeTy TEXHOTCHHO-CKOJIOTIYHOI Oe3MeKkH, KaHIuaatT
Gb13uKO-MaTeMaTHYHUX HAYK, TOIICHT.
[IpoBeneHHs JNEKUIHHUX, MPAKTUYHUX 1 Ja0OpATOPHUX 3aHATH B TpyHax
[I'T1b-22-211,XT-22-213, 3XT-22 Ta iH.
KonraxtHa M. XapkiB, Byl. UYepHumeBchka, 94, kabinetr Ne . PoOoumii HOMEp
iH(bopMmaLis teneony — 707-34-77.
E-mail @nuczu.edu.ua
Haykosi - ¢i3uKa MarHiTHUX SIBUIL, JOCIIHKEHHS TEMIIEPATypHUX PEKUMIB
iHTepecu™ JCOBUX MIJCTHIOK Ta TPYHTY IMPU HU3OBUX TOMKEKAX, TOCIIHKEHHS
BOTHE3aXHMCHUX T1Ipo(OOHUX Ta JTIOMIHECIIEHTHUX MOKPUTTIB MaTepiaib.
[podeciiini - mpodeciiiHi 3HaHHS 1 3HaYHMKA AOCBiA poboTH (3 1989 p.) y BuImUX
3m10HOCTI* HAaBYAJIBHUX 3aKJIaJjax M. XapKkoBa Ha I0cajax, IO BIJAMOBIIAIOTH
HaBYAIIBHIN JUCHHILIiHI, 30kpema 3 2008 p. B HYL[3Y;
- mpodeciiiHi 3HAHHS 1 3HAYHHMA JOCBIJ HAYKOBO-AOCIITHOT
pobotu (3 1977p.), 30kpema 3 2008 p. B HYIL[3Y.
HaykoBa [Tpodins y GoogleScholar:
TUSUTBHICTD https://scholar.google.com.ua/citations?hl=ru&pli=1&user=BUg70MgAAA
3a OCBITHIM AJ; ORSID: https://orsid.org/0000-0003-1115-8666 .
KOMITOHEHTOM




Yac Ta Micle npoBeieHHS 3aHATH 3 HABYAJIbHOI JUCIUILIIHI

AynuTOpHI 3aHATTA 3 HaBYAJIBbHOI auCHMIUTIHA «®Di3uka» NpPOBOASATHCS
3TiIHO 3 3aTBEP/UKCHUM  PO3KIAIOM.  ENeKTpOHHMIA BapiaHT PO3KIIay
pO3MIIIy€eTbCsl Ha calTi  YHiBepcuTeTy (http://rozklad.nuczu.edu.ua/timeTable/group).

JlekiifiHi Ta MpaKTUYHI 3aHATTS MPOBOAATHCS B ayJIUTOPIAX OOJaTHAHUX
HAOYHUM Ta JICMOHCTpaIliiHUM oOJagHaHHAM. YcCi  Ja0opaTopHi  3aHATTS
MPOBOJIATHECS B ayJUTOPISX 3  KOMIT FOTEPHUM  OOJIaHAHHSM 1 BUKOPHCTOBYIOTH
SK METOJUKH 3 QHAJIOTOBHMMH BUMIPIOBAILHUMH IMPUCTPOSIMH TaK 1 KOMII FOTEpPHI
BUMIPIOBAJIbH1 KOMILUICKCH.

KoHcynpraiii 3 HaBYaaIbHOI AUCIMILIIHA MTPOBOIATHCS MPOTATOM CEMECTPY B
JHI Ta TOJAWHU 3aKpIIUICEHI 3a BIAMOBITHMMHM BUKJIaJadamMu. B pa3i moTpedu
3100yBaya B JOJIATKOBIM KOHCYJIbTAIIl1, YaC MOTOKYETHCS 3 BUKIIAadeM.

MeTta BUBYEHHS AMCHUILIIHA

Memorw BUKIamaHHS HaBYaJdbHOI AUCIUILTIHM “@Di3uka” € O3HANOMIICHHS
KypCaHTIB (CTYAEHTIB, CIyXauiB) 3 Cy4aCHUM 3MICTOM Ta JOCSITHEHHSMHU (PIi3UKH,
PO3BUTKY y HHUX HAyKOBOTO CBITOIVIANY, a TakoX (OpMyBaHHS YMIHHS
3aCTOCOBYBAaTHM 3aKOHM (I3UKM JJIi BUBYEHHS CHEIIAJIbHUX JUCIUIUIH Ta
PO3B’sI3yBaHHS TPUKIAJHUX TMUTaHb y cepl XIMIYHUX TEXHOJOTIM Ta 1HXKEHepii,
30KpeMa pajialiifHOro Ta XiMIYHOTO 3aXHCTY.

Onuc HABYAJIBHOI IMCHHUILIIHNA

HaiiMmenyBaHHs dopma 3100yTTS OCBITH
MOKa3HUKIB 3a04Ha (IUCTAHITIITHA)
Craryc IMCHUILTIHA 000B’s13K0Ba 3arajbHa
Pik miaroroBku 2022-2023
CemecTp 1-i1 | 2-
O0cAr TUCHMILTIHT
- B kpeaurax EKTC
- KUIBKICTh MOZYJIB 1 1
- 3arajibHa KUIbKICTh I'OJWH 120 120
- Jekii (roauH) 2 2
- MPaKTHYHI 3aHATTS (TOIMH) 2 2
- CeMIHApChKI 3aHATTS - -
(roaun)
- J1abopaTopHi 3aHSITTS 2 2
(roauH)
- KypcoBu# mpoekT (podora) - -
(roauH)
- 1HII BHJIM 3aHATH (TOJTUH) - -
- camocrTiiiHa po6oTa 114 114
(roaun)




- 1HAWBIAYyaJbHI 3aBJIaHHS - -
(HaAyKOBO-0CIIITHE)
(roauH)

- MOiJCYMKOBHUH KOHTPOJIb nudep. 3amik eK3aMeH
(mudepeHiabHUN 3K,
€K3aMEH)

IMepenymoBu 1151 BUBYEHHS JUCHUILTIHHA

3HaHHA, IO OTPUMAaHi MPH BUBYECHHI (PI3UKM B 3arajJbHOOCBITHROMY 3aKJIaji
(3HaHHS OCHOBHHMIX SIBWII] 1 3aKOHIB 3 pO3AUNB (i3WKH TependadyeHux MporpamMoro
3araJIbHOOCBITHIX 3aKJIaJIiB).

Pe3yabTaTi HABYAHHS TA KOMIIETEHTHOCTI 3 JUCHUILTiHH

BinnmoBigHO 10 ocBiTHBOI mporpamu «lHxKeHepHe 3a0e3NeueHHs] CalepHUX,
HIPOTEXHIYHUX Ta BUOYXOBHUX POOIT» BUBUEHHS HABYAJIBHOI NUCUMUIUTIHM MMOBHHHO
3a0€31eUnTH:

— JIOCATHEHHS 3100yBayaMu BUIIIOI OCBITH TaKUX PE3yJIbTAaTiB HABUAHHS:

[IporpamMHi pe3yapTaTH HABUYAHHS ITPH
3HaTH MaTeMaTuky, (I3UKy 1 XIMIKO Ha pIiBHI, HEOOXITHOMY s TTPO1
JIOCSATHEHHS PE3yJIbTATIB OCBITHBOI IPOTrPaMH.

— (popmyBaHHs y 3100yBaviB BUIIO1 OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

ITporpamMHi KOMIETEHTHOCTI (3arajibHi Ta Npodeciiiti) 3K,ITK
31aTHICTh 10 aOCTPAKTHOT'O MHUCJICHHS, aHAJII3y Ta CUHTE3Y. KOl
31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIIIsIX. K02
3/1aTHICTh BUKOPUCTOBYBATHU IMOJOKEHHS 1 METOAN (PyHIAMEHTAILHUX K09
HayK JIJIs1 BUPIIICHHS TpodeciiHNX 3a1a4.

IIporpama HaBYAJBHOI IMCIUTLTIHA

Berynm.

Meta ta moOynoBa aucuuiuiing “@i3uka”. 38’530k (i3MKK 3 TpodiieMaMu
MOXKeKHO1 Oe3mexku. HaBkonwmiaii cBit, miciie (i3uku B HOro mMi3HaHHI, METOJ
(b13MyHOrO OCIPKEHHA. 3araibHi Ta (yHIaMEeHTaIbHI MOHATTS.

[Toxubku BuMiproBanb Ta ix BuzHaueHHs. OcHoBHi oaunull Cl.. Kommn’rotepu
B Cy4acHiil ¢i3uiil.

Pexomenoosana nimepamypa:3,5.



Monayas 1.

3micToBuit MoayJb 1. @izu4Hi 0cCHOBU MexaHiku. CTaTucTHyHA (i3uka.
ArperaTHi CTAHU Pe40OBUHH
Tema 1.1. Kinemaruka.

Beryn.. Moaeni MexaHiku.

Kinematnka  marepianpbHOi  Touku. KiHemaTtnuHe  pIiBHSHHS  pPyXy.
HpﬂMOJ’IlHlI/IHI/II/I 1 KpHBoniHiﬁHHﬁ pyx. KiHnematuyHi XapakTepUCTHKH PYXY
MaTepiagbHOI TOUYKH — IIBHIKICTH Ta NPUCKOPEHHS! (toTnuHe, HOpMaJIbHE, MIOBHE).

Kinematuka aOcoOTHO TBEP/IOTO TidA. CTyHeH1 BIJIBHOCTI 1 KiHEMaTH4YHE
PIBHSIHHSL pyXy aOCOJIOTHO TBEpIOTO Tija. Tumu pyxiB aOCOJIOTHO TBEPAOIO Tija.
Kinematnka o0epTambHOrO0 pyxXy aOCOJIOTHO TBEpAOTO Tina. B3aeMo3B’s30Kk Mix
KIHEMaTUYHUMH XapaKTEPUCTUKAMHU MOCTYNAIBHOTO Ta 00€PTAILHOTO PYyXY.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.2. Jlunamika.

Junamika matepianbHOi Touku. [lepmmii 3akon Herotona. Immynsc. Jpyruit
3akoH Hprorona. Tperiit 3akon HproTona. Bunu cui. 3akoH 30epekeHHs IMITYJIbCY.

Jlunamika aOCOIOTHO TBEpAOro Tijda. Pyx IieHTpa iHEpIlii TBEpJAOTO Tija.
Mowment cunu. MomeHT imMnysbcy. PiBHsSHHS auHamiku obepranbHoro pyxy ATT.
MowmenT iueprii. JloBUTbHMI pyX aOCOMIOTHO TBEPAOTO Tiia. 3aKOH 30EPEKCHHS
MOMEHTY IMITYJIbCY.

Po6ota Tta moryxHicts. KineTnuna enepris. [loTeHiianbHi Ta HE MOTEHITIATBHI
cunn. [loreHiianbHa enepris. 3aKoH 30epexeHHsT EHEePTii.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.3. EnemenTn MexaHiku piauH i rasis.
Tuck y piquHax 1 razax. 3akoH [lackans. 3akon ApxiMena.
Ineanvna piguna. Buam omucy pyxy piauau. Ilotik pinuau. PiBHAHHS
HernepepBHOCTI. PiBHsiHHS bepnyii. [ToHSaTTs ipo naMiHapHU Ta TypOyJIEHTHUH PYX.
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.4. OcHOBHM MOJIEKYJISIPHO-KiHETHYHOI TeOPpii .

Beryn.  TepmogunamiuyHuid  Ta  CTAaTUCTUYHMA  METOAW  JOCIIKCHHS
MaKpPOCHCTEM.

[TonmoskeHHsT MOJIEKYJISIPHO-KIHETHYHOT Teopii. Mopens iAeaqpHOTO Tasy.
OcHOBHE DIBHSHHS MOJEKYJISPHO-KIHETUYHOI Teopii. MOJeKyIspHO - KiHETHYHE
TIyMadeHHS TeMIiepaTypy. PIBHSHHS CTaHy 11€aJIbHOTO Ta3y.

Cratuctryni po3noaid. Po3mosin mMosiekyn B modl CWil TsDKiHHS. Posmomin
bonbimana. [ousTTs npo po3noaut Makcsena. SBuia nepeHocy. CepeaHsi A0BXKHUHA
BUIBHOTO TPOOIry MOJIEKYJ Ta CEepedHs KUIbKICTh iX 3iTKHEeHb. Jludysid,
TEIJIONPOBITHICTh, BHYTPIIIIHE TEPTH.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.5. OcHOBH TEPMOIUHAMIKH.
OcHoBHI MOHATTS TepMojauHamiku. CTtaHu 1 Tpoliecd. BHyTpimHsS eHepris
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MaKpOCHCTEMHU Ta iJeaqbHOro rasy. Pobora Ta kubkicTh TemioTu. Ilepruii 3aKoH
TEPMOJMHAMIKA Ta MOT0 3aCTOCYBaHHS 70 130MIpoIieciB. TeIIOEMHICTh 17€aIbHOTO
raszy. AxiabaTHuii nmporec.

Komnosi nponecu (muknu). Teroa mammua. KK]I reruooi Mammau. [ukm
Kapo ta iioro KKJI . (IToHSTTS Ipo eHTporito. Jpyruii 3aKoH TepMOAHHAMIKH.)
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.6. ArperatHi CTaHM pe4OBHHH.

(B3aemogmis Monekyn Ta arperaTHUi cTaH pedoBuHH. PeanbHi ra3u. PiBHSIHHS
Ban-nep-Baanbsca. Kputnunwmii cran peuounu. [lepexin B piauHHuii ctan).PiquHHmit
ctal peuoBuHu. [loBepxuesuii map piauau. Koedinient noBepxuesoro HaTsary. Cuna
NOBEPXHEBOro HaTATY. 3MouyyBaHHA. Menick. ®opmymna Jlannaca.

Kpucraniuni Ta amopdHi Tina. [neanpHi Ta peagbHi KpUCTAIH.

Pexomenoosana nimepamypa: 1,3-6.

3microBuit MmoayJb 2. Ejexkrpocraruka. IlocTiiiHuil eJ1IeKTPUYHHUEA CTPYM.

Tema 2.1.EnexkTpocraTuka.

EnexTpuunuii 3apsin Ta HOro BIACTUBOCTI. 3aKOH 30€pekKEeHHS €JIEKTPUYHOTO
3apsay. 3akoH Kynona. Enexktpuune mone. HampykeHICTh €IEKTPUYHOTO  MOJIS.
[TpunuMn cynepno3utii.

Pobora cun  enexrpoctatmuHoro mosA.  [loTeHmianbHMI  XapakTep
CJIEKTPUYHOTO TIOJISI, TMOTEHINaJ. 3B 30K MK HANPYXKEHICTIO Ta MOTEHINIAIOM
€JIEKTPUYHOTO TOJISI.

[loTik BekTOpa HAMPYXEHOCTI  ENEeKTPOCTaTUYHOro moist. Teopema
Octporpaacbkoro — ['ayca s  MOTOKY BEKTOpa HANPYKEHOCTI EJIEKTPUUYHOTO
nonsg. (3acrocyBanHsi Teopemu Octporpaicekoro — Iayca mng po3paxyHKiB
HAIPY>KEHOCT] €JIEKTPOCTATUYHOTO MOJISL.)

[IpoBinHuku Ta 130yTOpH. JlieaekTpuku B enekTpuduHoMy mosi. [lonspuzartis
nienekTpukiB. [lone y mienekTpukax, AieJeKTpUYHA TPOHUKHICTD. 3apsiik Ta TMOJje Yy
NpoBITHUKY. HampykeHicTh Mojs Ta MOTeHMLiaJ B 00JacTi MoOJIu3y IMPOBIIHMKA.
Enextpoemuicts mnpoBinHuka. Konnencatopu. Enepris Ta rycTMHa eHeprii
€JIEKTPOCTATUYHOTO TOJIS.

Pexomenoosana nimepamypa: 1,3-6.

Tema 2.2. IlocTiiHMHA eJIEKTPUYHUH CTPYM.

Enextpuunuit ctpym. ['yctuHa Ta cuna crpymy. CTOpOHHI — CHIIH,
CJICKTPOpYIIIHA CHUJIA, PI3HMI MOTEHIIANIB Yy KOJi MOCTIHHOTO CTpymy. 3aKOHH
Oma Ta [Ixoyns-Jlenuna. (IlapanenbHe Ta NOCHIAOBHE 3 €IHAHHS TMPOBIIHHUKIB.
3akonu Kipxroda).

Pexomenoosana nimepamypa: 1,3-6.

" [Turanns nporpamMu 06GMeKeHi 1yXKKaMH BUBYAIOTHCS T1i 9aC CAMOCTIIHOT [T ATOTOBKH.
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Monyas 2

3microBuit Mmoayab 3. MarunitHe noJjie. Enexkrpomarneruzm. KosiuBanus ta
xBuJi. OnTuka.

Tema 3.1. MarniTHe noJie. Marnirocratuka. Ejlekrpomarnerusm.

Cunu B3aemonii 3apsAmiB mpu iX pyci. PensTuBicTChbka MPUPOAAa MarHeTU3MY.
Bekrop marnitHOi iHmykuii. [lpunmun cynepnosumii. 3akon bio—Caapa—Jlamnaca.
MarHsiTHi 1oJisl HAUIPOCTIINX cUcTeM. Teopema Mpo MUPKYIALIIO 1HIYKIIIi MarHITHOTO
noJjs. MartitHe moje CoJeHoina.

Cuna Jlopenua. Pyx 3apspkeHOI YaCTMHKM Yy MArHiTHOMY MOJi. 3aKoH
Awmmnepa. B3aemopis npoBimHHKIB 3 cTpyMoM. (KoHTyp 13 CTpyMOM y MarHiTHOMY
noi.) MarniTHuM 1oTik. MarHiTHe mosie B pedoBHHI. HampykeHICTh MarHiTHOTO
nosig. [lonst B MarHeTukax Ta KjlaCi MarHETHKIB.

SBuie enexTpomarHiTHOI 1HAYKINI. 3akoH Dapajes. BuxpoBe enexkrpuyHe
noje Ta BUXpOBI cTpyMu. CaMOIHIYKIliS Ta B3a€MOIHIAYKINSA. [HAYKTHUBHICTS.
['ycTuHa eHeprii MarHiTHOTO MOJIA.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KosimBaHHs.

Tunm KOMMBAJIBHUX CHUCTEM Ta BUIW KOJIMBaHb. ['apMOHIYHI KOJHMBaHHS,
aMIUTITYy/Ia, 9acToTa Ta (pa3a TaApMOHIYHUX KOJIMBaHb. J[ogaBaHHS KOJIMBAHb.

BnacHi Hesracaroui Ta 3racarodi KoJMBaHHS. MasTHukU. EHepris KoJIMBaHb.
BumyieHi KoJuBaHHs.
Pexomenoosana nimepamypa: 2-6.

Tema 3.3. XBWJIbOBI npouecu.

[ToHATTS PO XBWIII, BUJU XBUJIb. XapaKTEPUCTUKHU XBUJIb. PIBHSHHS O1Ky4oi
xBuil. [IpyxH1 XBujl. EnexkTpomMarHiTHI XBHIII.

[loHsaTTss TPO  KOTepeHTHICTh Ta iHTepdepeHis xBuiab. CTOsUl XBUII.
[arepdepenuiss y ToHkux miBkax. SABume audpaxmii. [Ipunoun [roiirenca —
®penens 1 meton 30H Openens. Audpakiis Ha urinuzi. JAudpakiiiina pemnTka.

[TonsipuzoBane 1 mpupomne cBi™io. llomsapusamis cBiTIa Tpu 3aJIOMJICHHI 1
BinOuBanHHi. [lommpenHs cBiTia B peuoBuHi. [loHATTS mpo Aucnepcito, NOTIMHAHHS
CBITJIA.

Pexomenoosana nimepamypa: 2-6.

3micTroBuii Moy b 4. @i3zuka aromMa Ta aTOMHOTO0 siApa. EnemenTu ¢gisuku
TBEPAOro Tiia.

Tema 4.1. EneMeHTH KBAaHTOBOI MeXaHIKH.
TenoBe BUIPOMIHIOBaHHSI Ta JTIOMIHECHEHIIisl. AOCOIIOTHO YOpPHE TLJI0. 3aKOH

Kipxroga. KBantoBa rinoresa ta ¢popmyna Ilnanka. 3akonu Credana — boabimana
ta Bina ®oroenexkrpuunuii eekt 1 3akonu ¢potoedekry. PiBusuus Eitnmreiina.
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KopnyckynsapHo-xBunboBHii  ayanism  cBitia. [imoresa jge  bpoitns.
CriBBIAHOIIICHHS HEBU3HAUY€HOCTEeW. XBWiIboBa (YHKIIA Ta 11 CTAaTUCTHYHE
TnymadenHs. Cranionapue piBasHHA [lpeninrepa.

Pexomenoosana nimepamypa: 2-6.

Tema 4.2. ATromHa Ta siiepHa ¢izuka.

KBantoBomexaniuynuii omuc aroma BojHio. Crmektp aroma BojHio. CmiH
€JIEKTpOHA. bararoenekTpOHHNUN aTOM.

ATOMHE SIpO, HYKJIOHU. B3a€EMOIS HYKJIOHIB, YSBICHHS TpPO SIEPHY
B3aemoniro. Mogeni siapa. Cridikicts sigep. [edext mac Ta eHepris 3B sI3Ky sjpa.
3anexHICTh MUTOMOI €Heprii 3B 3Ky BIJ MacoBoro uucia. JlaHirorora peaxiis
NOJIITY Ta peakilist cuHTe3y. PalioakTUBHICTS.

Pexomenoosana nimepamypa: 2-6.

Tema 4.3. EnemenTn (pi3uKku TBEpAOro Tijia.

BuHukHEHHS eHepreTUYHUX 30H MPU YTBOPEHHI KPUCTATIYHOT PEIIiTKU. 30HH1
MOJIeI1 MeTaJliB, IeJIEKTPHUKIB Ta HAIIBIPOBIIHUKIB.

EnextponpoBigHiT MeTamiB. 3aJeXHICTh OMOpPY METaliB BiJ TEeMIEpaTypH.
HanmpoBigHicTs.

Bnachi Ta JOMIIIKOBI HAMIBIIPOBIIHUKH. EnexrponpoBiaHicTh
HamiBIpoBinHUKIB. PoOoTa Buxoay. KoHTakTHa pi3HMLs moTeHiiamiB. EnekTpoHHo-
JIPKOBHI Mepexijl Ta HOro BJIaCTUBOCTI.

Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHUHA
JlocsirHEHHSI 1 OCHOBHI TIpoOsieMu cydacHOi (i3uku. MOXKXIMBOCTI BUKOPUCTAHHS
JOCSITHEHD (P13MKHU.



Po3noain aucuumuiing 'y roguHax 3a ¢gopMamm oprafizamii 0CBITHBOIO
npouecy Ta BUIAMU HABYAJIbHUX 3aHATH

Ha3Bu
MOIYJIiB I TeM

3aouHa (qucra”uiinHa) ¢popma

KinpkicTs roanu

YChOTO

y TOMY YHUCII

JIEKI1

IpaKTHYHI
3aHATTSA

3aHATTA

n1abopaTopHi

caMOCTIMHA
poboTta

MOJTyJIbHA
KOHTPOJIbHA
poboTta

1-ii cemecTp

Moayas 1

3micToBuii MoayJb 1. Di3uuHi 0cCHOBH MexaHikd. CTaTucTUyHa (i3uUKa Ta

TEpPMOJIMHAMIKA.

Tema 1.1.
®di3nyHI1
OCHOBH
MEXaHIKH.

40 0,5

0,5

2

37

Tema 1.2.
CraTtucTuyuHa
¢i3uka Ta
TEPMOJMHAMIK
a

30 0,5

0,5

29

Pazom 3a
3MICTOBUM
moayJem 1

70 1

2

66

3MicTOBHHA MOJ

ab 2. Enexrpocrartuka. [TocTii

HUM CIICKTPUYHUN CTPYM.

Tema 2.1.
Enexrpuune
noJie.
EnexrpocraTuk
a

30 0,5

0.5

29

Tema 2.2.
[Tocriiinuii
EIEKTPUYHHAN

CTPYM.

20 0,5

0.5

19

(y ckuani
CaMOCTIIHOT
poboTH,
MMHCHMOBO)

Pazom 3a
3MICTOBUM
MOJyJieM 2

50 1

48

YcLoro roauH
3a mojayJiem 1

120 2

114




Ha3Bu
MOIYJIiB I TeM

3aouHa (qucra”uiinHa) popma

KinpkicTs roauu

yChOTO

y TOMY YHUCJI1

JIEKI1

IpaKTHYHI

3aHATTA

n1abopaTopHi

3aHATTA

caMOCTIMHA
poboTta

MOJTyJIbHA
KOHTPOJIbHA
poboTta

2-ii cemecTp

MoayJsb 2

3micToBuii MoayJab 3. MaruitHe noje. Enexkrpomarnetusm. KoauBanHs Ta XBUIIIL.

Ornruka.

Tema 3.1.
Marsitse
noJie.
Enexrpomarue
THU3M.

40 0,5

0,5

39

Tema 3.2.
KoauBanus i
XBWJII

40 0,5

0,5

37

Pazom 3a
3MICTOBUM
MojyJiem 3

80 1

2

76

3micToBuii Moayab 4. Di3uKa aTomMa Ta aTOMHOTO siApa. EnemenT Qi3uku TBEpAOro

TUIA.

Tema 4.1.
AToMHa Ta
syiepHa (pizuka.

25 0,5

0,5

24

Tema 4.2.
Enementu
b13uxu
TBEPAOIO Tija.

15 0,5

0,5

14

Pa3zom 3a
3MICTOBHUM
MoayJieMm 4

40 1

38

(y cxmami
CaMOCTIIHOT
poboTH,
MMHCHMOBO)

Ychoro roauu
3a MojayJieM 2

120 2

114

Ycboro roauH
3a JUCHMILTIHY

240 4

228
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Temu MNPAKTUIHHUX 3AHATD

1 |II3 1. Po3B’si3yBanHs 3aaa4 3a temMamu 1.1.-.2.2. 2
2 |II3 2. Po3B’si3yBanHs 3a7a4 3a TeMamu 3.1.—4.1. 2
3 |Pa3om 4
Temu 1a00paTOPpHUX 3aHATH
Ne HasBa temn Kinpkicthb
3/m TOIHNH
1 |JIP 1. Tema 1.1. BusHaueHHS MOMEHTIB 1HEPIIii T1JI. 2
2 |JIP 2. Tema 3.2. BusHaueHHs MPUCKOPEHHS BUIBHOTO 2
a1 HHS
3 | Pazom 4

OuiHlOBaHHS OCBITHIX JOCSAATHEHb 3/100yBaviB BUIIOI OCBITH

3aco0u oiHIOBAHHSA

3acob6aMHu OL[IHIOBAHHS Ta METOAAMM JEMOHCTPYBAHHS PE3YJIbTATIB €:

— TECTOBE OLIIHIOBAHHS IIPH NPOBEACHHI IPAKTUYHUX 3aHATh Ta MOAYJIBHUX
TECTOBHX 3aBJIaHb 400 KOHTPOJIbHUX POOIT;

— JKypHaJIH 3BITiB BUKOHAHHS JIa0OpAaTOPHUX POOIT;

— 3aJIIKU Ta €K3aMEHM, 110 3aBEPIIYIOTh BUBUEHHS KOXKHOI'O MOJIYJIIO;

— CTYJEHTCBKI MpE3eHTaIlll Ta BUCTYIIM Ha HAYKOBUX 3aX0Jiax (CeMiHapax,
KOH(epeHIIisX, TOIIO).

OwiHiOBaHHA pIBHS OCBITHIX JOCATHEHb 3100yBadiB 3a  OCBITHIMHU
KOMIIOHEHTaMH, 3/A1HCHIOETbCA 3a 100-0anbHOIO IIKANIOI0, 110 BUKOPHUCTOBYETHCS B
HYL3Y VYkpaiuu 3 nepeBefeHHSIM B OLIIHKY 3a pertuHroporo mkanow — EKTC ta B
4-0anbHy KA.

Tabauus BiAMOBIAHOCTI pe3y/bTATIB OLiIHIOBAHHS 3HAHDb 3 HABYAJIbHOI
AMCIHHUIUIIHA 32 PI3HUMHU HIKAJTAMH

3a 100-6a1pHOIO0
IIKAJIOK0, 1110 3a peHTHHTOBOIO KO0
3a 4-0aIbHOI0 IIIKAJIO0
BUKOPHUCTOBYETHCS B (EKTC)
HVYII3Y Vkpainu
90-100 A BIIMIHHO

80-89 B
65-79 C Aobpe
55-64 D :
50.54 E 3aJ0BLIIEHO
35-49 FX :
0-34 v HEe3aJ0BIILHO
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Kpurepii oniHroBaHHA

@opMH MOTOYHOIO TA MiICYMKOBOT0 KOHTPO.IIO

[ToTouHmii KOHTPOJIHL B CEMECTpax 3IIACHIOEThCS Ha MPAKTUYHHUX Ta
Ja00paTOPHUX 3aHATTIX Yy (Popmi PpPOHTAILHOTO Ta 1HAWBIAYAJIbHOTO ONMUTYBAaHHS,
BUKOHAHHS MMChMOBHX 3aBIaHb. MOAYIBHUI KOHTPOJIb 3M1MCHIOETHCS MPOBEACHHAM
MOIYJIBHUX TECTOBUX 3aBJIaHbh a00 KOHTPOJIHHUX POOIT.

[TincyMKOBHIA KOHTPOJIb MPAKTUYHUX HABUUOK Ta YMIHb POBOAUTHCA Y hopMi
TUQEPEHIIaTbHOTO 3aliKy Ta ICOUTY 3 YpaxXyBaHHSIM pEUTHHTY 3a MOTOYHHIMA
ceMecCTp.

Po3noain Ta Hakonn4yeHHs 0aJjiiB, AKi OTPUMYIOTH 3100yBayi, 3a BUJAaMH
HABYAJIbHHUX TA KOHTPOJbHUMM 3aX01aMHU 3 TMCHMUILTIHN

Buau HaB4anbHUX 3aHATH Kinbkicte | Makcumaneuuit |  CymapHa
HaBYaJIbHUX 0aJ1 3a BUA MaKcuMajbHa
3aHSTh HABYaJIBLHOTO KUIBbKICTh
3aHATTS OaJiB
3a BUIAMH
HaBYaJIbHUX
3aHITh
I. IToToYHMI KOHTPOJIb
JIEKIT 1 10 10
PaKTUYHI 3aHSITTS 1 10 10
Mouyis 1 71abopaTopHi 1 10 10
3aHATTS
3a pe3yJbTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJILHUX
(MOYJIBHUX)
pOOIT (MOAYIbHHIA
KOHTPOJIb)
Pazom 3a monyins [ 100
JIEKIi1 1 10 10
PaKTUYHI 3aHSTTS 1 10 10
Monaynb 2 J1abopaTopHi 1 10 10
3aHSITTS
3a pe3yJibTaTaMu 2 35 70
BUKOHAHHS
KOHTPOJILHUX
(MOyJIbHUX)
pOOIT (MOAYIBHHIA
KOHTPOJIb)
Pazom 3a monynb 2 100
Pa3oM 3a moTouHU KOHTPOJIb (CEpeaHs cyma OaiB) 100
I1. InmBinyasbHi 3aB1aHHs (HAYKOBO-I0CJIi/IHE)
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I11. ITincymKxoBUMii KOHTPOJIb (€K3aMeH, AU epeHIIaTbHUN 3aJTIK)
Pa3om 3a Bci BUIM HABYAILHUX 3aHITHh T4 KOHTPOJIbHI 3aX0/I1

IHoToyHM KOHTPOJIb
KpuTtepii moTo4HOTO OIIHIOBaHHS 3HAaHb 3/100yBaviB Ha MPAKTUIHOMY 3aHSTTI:
Bix 1 go 5 6aniB B 3aJI€KHOCTI BiJl 3MICTY 1 SIKOCTI BIATIOBIII.
Kputepii moTo4HOr0 OIIHIOBaHHS 3HaHb 300yBaviB HAa TaOOPATOPHOMY 3aHSITTI:
pe3ynpTaT BHUKOHAHHA JaOopaTopHOi poOOTH OINHIOETHCS y (opmi 3amky —
3apaxoBaHo 1 6ai, He 3apaxoBaHo — () 6aiB.

MoayJbHHHA KOHTPOJIb
Kpurepii moTOYHOTO OILIHIOBAHHS 3HaHb 3/100yBaviB 111l YaC BUKOHAHHS MOJYJIBHUX
KOHTPOJIBHUX POOIT:
Moaynb 1- 3rigHO 3 TaOIMIICIO BIAMOBIIHOCTI PE3YIbTATIB OL[IHIOBAHHS 3HAHb.
Monynb 2— 3ri1HO 3 TaOJIHUIICIO BiAMOBITHOCTI PE3yIbTaTIB OLIIHIOBAHHS 3HAHb.

IHincymKoBuiA KOHTPOJIb
Kpurepii oriHOBaHHs 3HaHb 3700yBaviB Ha ek3aMeHi (qudepeHIliaIbHOMY 3aIKY):
3T1IHO 3 TAOJIUIICIO BIATIOBITHOCTI PE3YJIbTATIB OI[IHIOBAHHS 3HAHb.

ITepeJiik TeOpeTHYHMX MUTAHD VIS MIATOTOBKH /10 €K3aMeHY
(nu¢epeHnianbHOMY 3aJTiKY):

Moayas 1.
3micToBuit Mmoyib Nel

. Kinematuune piBHsAHHS pyXy. [IpsMoniHiitHMIA 1 KPUBOMIHIMHUN PyX.
KinematuyHi XapakTepUCTUKU PYXy MaTepiaibHOT TOUKH — MIBUAKICTh Ta
MPUCKOPEHHS (IOTUYHE,HOPMAaJIbHE, TIOBHE).

3. Tunm pyxiB abcooTHO TBepAoro Tina. Kinemarrnka 06epTanbHOTO pyxy

abCOJIIOTHO TBEPJIOTO TiJA.

4. Ilepumii 3akoH HeroToHa.

5. Imnynsc. dpyruii 3akoH HerotoHa.

6. Tperiit 3akoH HetoTona. Buau cui.

7

8

N —

3aKoH 30€peKECHHS IMITYJIbCY.
Pyx nienTpa iHepitii TBEpAOro Tijia.
9. MowmeHT cuiau. MOMEHT IMITYJIbCY.
10. PiBassHHA nuHamiku oOepTamsHoro pyxy ATT. MoMeHT iHepiii.
11. PoGoTa Ta moTYy>KHICTb.
12. KinetnuHa eHeprisi.
13. IloreHuianpHi Ta HEe OTeHIIadbHI cuiu. [loTeH ianbHa eHepris.
14. 3axoH 30epekeHHs eHeprii.
15. OcHOBHI MOJ0XEHHS MOJEKYISAPHO-KIHETUYHOI TEOPIi.
16. Monenb ineanbHOro razy. OCHOBHE PiBHSHHS MOJIEKYJISIPHO-KIHETHYHOT TEOPii.
17. MonekynspHO - KIHETUYHE TIyMadeHHs TeMIIepaTypH.
18. PiBHSIHHSA CTaHY 1J1€aJIbHOTO rasy.
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19
20
21

22

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

50.

. Po3mniozin mosiekysn B moJii cuit TsokiHHA. Po3noain boneimana.

. [lonsaTTs nipo po3noain MakcBena.

. CepenHs 1OBKHHA BUTBHOTO MPOOITY MOJIEKYJ Ta CEPeAHS KUIBKICTh 1X
31TKHEHb.

. Audy3sist, TETIONPOBIIHICTh, BHYTPIIITHE TEPTS.

OcHOBHI NOHATTA TepMoauHaMiKu. CTaHU 1 MPOIIECH.

BHyTpimiHs eHeprist MaKpOCUCTEMH Ta 11€aJIbHOTO ra3y.

Po6oTa Ta KUTBbKICTh TETUIOTH.

[lepuunii 3ak0H TepMOIMHAMIKH Ta HOT0 3aCTOCYBAHHS 0 130MPOLIECIB.
TennoeMHICTh 1/1€aTbHOTO Ta3y.

AniaGaTHuit iporiec.

Konogi nportecu (mukin). Termosa mammaa. KK/ TeroBoi mammHy.
[Muxn Kapno ta noro KK/I.

Peanbhi ra3u. Piusuas Ban-nep-Baanbca.

Kputnunwuii ctan pedoBunu. [lepexia B piAMHHUIN CTaH.

PiguHHu cTaH peuyoBUHU.

[ToBepxueBuit map piauau. KoedimieHT noBepxHeBoro Hatary. Cuna
MOBEPXHEBOI'O HATATY.

3mouyBaHHs. Menick. @opmyna Jlamnaca

3micToBui MOTyNb Ne2.

EnexTpuunuii 3apsi Ta 10ro BJIaCTUBOCTI. 3aKOH 30€peKEHHST €JIEKTPUYHOTO

3apsay.
3akoH KynoHa.

Enexrpuune none. Hanpyxenicts enextpuyHoro mnois. [Ipunnun
CYTIEPIO3HIII].

Po6ota cun enekrpocratnynoro nosis. [lorenia.

3B S130K MK HaIllPYXEHICTIO Ta MOTEHIIIAJIOM €JIEKTPUYHOTO TOJIS.
[ToTik BekTOpa HANPYKEHOCT] €IEKTPOCTATUYHOTO TOJISI.
3acrocyBanHsa TeopeMu OcTtporpaacbkoro — ['ayca uist po3paxyHKiB
HAIpPY>KEHOCTI €JIEKTPOCTATUYHOIO MOJIS.

JlieneKTpUKHY B €JIEKTPUIHOMY 110JI1. JlieeKTpuyHa MPOHUKHICTb.
ITpoBiIHUKY B €IEKTPUYHOMY MOJI1. 3apsiiu Ta MOJ€ y NPOBIAHUKY.
EnexkrpoemHicTs npoBigHuka. Konaencaropu.

Enepris Ta rycTuHa eHeprii eIeKTPUYHOTO HOJIS.

Monayas 2.

3micToBuit Momyb No3

Enextpuunuii ctpyM. ['ycTrHa Ta ciiia CTpymy.

CTopoHHI1 CUJTH, eIEKTPOPYIIIiHA CHUIIa, PI3HUL MOTEHIIATIB Y KOJI1
MOCTIIHOTO CTpyMY.

3akon Oma B qudepeHiiianbHIi Ta IHTerpaabHIk popmax.
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51

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.

79.

80.

81

. [lapanenbHe, MOCIIIOBHE Ta 3MillIaHE 3’ €HAHHS €JIEKTPOOIIOPIB.
52.
53.
54.
55.
56.
57.
58.
59.
60.

3akonu Kipxroda.

Po3psia B razax ta Buau po3psay. [loHATTS npo miasmy.

Marnitse noje. Bekrop mar"itHoi iHaykuii. [TpuHIun cynepno3uiiii.
3akoH bio—CaBapa—Jlannaca. MaruiTHi moJjisi HAMMPOCTIIIUX CUCTEM.
Teopema npo HUPKYJIIALI0 MarHITHOT 1HAYKIIIi. MarHiTHe moJie CoJIeHOia.
Cuna Jlopenna. Pyx 3apsxeHOi YaCTUHKHM Y MarHiTHOMY TOJII.

3akon Amrmepa. B3zaemozist mpoBITHUKIB 3 CTPYMOM.

KouTyp 13 cTpyMOM y MarHiTHOMY HOJI1

MarsiTHe nojie B pe4oBHHI. Hanpy»kKeHiCTh MarHiTHOTO IMOJIsi B MarHETUKaxX Ta

KJIACU MarHeTHUKIB.

SABuie enexTpoMarHiTHOT iHAYKIII1. 3akon Dapajes.
CaMoinaykKiisi Ta B3aEMOIHAYKLIS. [HAYKTUBHICTS.
Enepris Ta rycTiHa eHeprii MarHiTHOTO MOJIS.

Tunu KONMBaJIBHUX CHCTEM Ta BUAU KOJHBAaHb.

["apMoOHIYHI KOJTMBaHHS, aMILIITy1a, 4YacToTa Ta (paza rapMOHIYHUX KOJIMBAHb.

JlonaBaHHS KOJIMBaHb.

BrnacHi He3racaroui Ta 3racaroui KoJIMBaHHs. MasiTHUKHU.

Bumytieni KomuBaHHS.

[ToHsTTS TIPO XBWJI, BUIAN XBUIIb.

XapakTepUCTUKU XBUIb. PIBHSIHHS O1Ky4oi XBHII.

[TpyxHi XBUL.

EnexrpomarnitHi XBuii. PIBHAHHS €1€KTpOMarHiTHO1 XBUJI1 Ta ii
XapaKTEPUCTHUKHU.

[ToHSTTA PO KOTEPEHTHICTH Ta IHTEP(EPEHIIIs] XBUITb.

Crostui XBUITI.

InTepdepeniiis y TOHKUX TUTIBKaX.

Ssume nudpaxuii. [puamun [Moiirenca — @penens 1 Meto1 30H OpeHers.
Hudpakiis Ha mimHi. Judpakiiiina penriTka.

[TonspuzoBane 1 mpupoHe cBiTio. [loaspuzaliis cBiTIa IpH 3aJOMIICHHI 1
B1IOMBaHH] .

[TommpenHst cBitna B pedoBuHi. [IOHITTS Mpo aucTiepcito, MOTIMHAHHS
CBITJIA.

3micToBuil Moty Ned

TeruioBe BUMPOMIHIOBAHHS Ta JTIOMIHECILICHIIIS. XapaKTEPUCTUKHU TEIIOBOTO
BUIIPOMIHIOBaHHSI.

. AGcomoTHO yopHe Ti10. 3akoH Kipxroda.
82.
83.
84.
85.
86.
87.

KBanroBa rimotesa Ta popmyna [lnanka.

3akonu Credana-bonbsiMana ta Bina.

3oBHIIIHIA PoToeTekTpuIHUM eeKT 1 Horo 3akoHu. PiBHsaHHS ElHITeliHA.
KopnyckynsapHO-XBIIbOBHIA Tyaiti3Mm cBiTaa. ['imoTe3a ne bpoitns.
XBUIIbOBa PYHKIIIS Ta ii CTATUCTUYHE TAyMadeHHS.

Cramionapue piBasHHs [lpeninrepa.
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88. IIoHATTS PO KBAHTOBOMEXAHIYHHI OIMKC aToMa BOJHIO.

89. Cniextp aToma BojHI0. CITIH €JICKTpPOHA.

90. bararoenekTpOHHUI aTOM.

91. ATomHe s11p0, HYKJIOHU. B3a€EMO/I151 HYKJIOHIB, YABJICHHS MPO SACPHY
B3a€EMOIIIO.

92. CriikicTb sanep. Jedekt mac Ta eHepris 3B 3Ky sapa.

93. 3anexxHiCcTh TUTOMOI €Heprii 3B sI3Ky BiJ MAcOBOTO YHKCIIA.

94. JIanmroroBa peakilisi MOJIIYy Ta PEaKilisi CHHTE3Y.

95. PagioakTUBHICTH Ta i1 BUAM. 3aKOH PaiOaKTHBHOTO PO3MAy.

96. BunukHeHHSs! €HepreTUYHUX 30H P YTBOPEHHI KPUCTATIIYHOT PELIITKH.

97. 30oHHI MOZEIl METAIB, JIEIEKTPUKIB Ta HAIIBIIPOBIIHUKIB.

98. EnexTporpoBiIHICTh METAIIB. 3aJIEKHICTh OMOPY METATIB Bl TEMIIEpaTypH.
HanmpoBigHICTb.

99. BiacHi Ta JOMIIIKOB1 HAMiBIPOBITHUKHU.

100. EnexTponpoBiAHICTh HAIMIBIPOBITHUKIB.

101. Po6ota Buxony. KoHTakTHa pi3HUIIS MOTEHIIIATIB.

102. EnexTpoHHO—IIpKOBHUH TIepexij] Ta HOTO BIACTUBOCTI.

IMoaiTHKa BUKJIAJAHHA HABYAJBLHOI JMCHUILIIHHA

1. CymmiHHE BHWKOHAHHS pO3KJIAMy 3aHITh 3 HABYAIBHOI IUCHUTLIIIHU
(3moOyBaui BHUIIOI OCBITH, SIKI 3ami3HUAJUCA Ha 3aHATTS, N0 3aHIATTS HE
JIOTTYCKAKOTHCA).

2. AxkTMBHa YydYacTh B OOTOBOpPEHHI HABYAJBHUX THTaHb, MOMEPETHS
MIJTOTOBKA JI0 MPAKTUYHUX 1 JAOOPATOPHUX 3aHSATh, SIKICHE 1 CBOEYACHE BUKOHAHHS
3aBJaHb Ta 00O0B’SI3KOBE BUKOHAHHS CaMOCTIMHHUX 3aBIaHb HAJAHUX BUKJIAIAYEM.

3. KopuctyBatucs MOOUTBHUMHU HPUCTPOSMHU MiJl Yac 3aHSATTS JTO3BOJSIETHCS
TITBKH 3 JIO3BOJIY BUKJIaJa4a 1 TITLKH 3 HABYAITBHOIO METOIO.

4. Ha KOXXE€H TECTOBUH KOHTPOJIb BIABOAUTHCA HE OLIbII 3 cmpod, 3 SKUX
3apaxoBYETHCS OJIHA CIIPOOa 3 MAKCUMAJIBHOIO KIJIBKICTIO OalliB.

5. Jlo3BOMISIEThCSL  TIepECKIafaHHs  Oyab-SIKOTO  €KCIpec-KoHTporo. [Ipu
IILOMY 3apaxOBYEThCS CEpPEAHS 3 YCiX cnpo0 mepecKiiagaHHs.

PexomennoBaHi mxepesa inpopmanii

1. OcBitHBO-TIpOdeciitHa mporpama «Pamiariinuii Ta XIMIYHUN 3aXUCT 3a
criemanbHICTIO 161 «XiMIuHA TEXHOJIOTIA Ta 1HXEHEPisH», MIATOTOBKH 3a
nepiuM (6akaIaBpChKUM) pIBHEM BHIIO1 OCBITH B rajiy3i 3HaHb 16 «XimiyHa Ta
O101HKEHEPIS».

2. ®i3uka. Po3ninn: Mexanika. MonekyssipHa (i3uka 1 TepMOAMHAMIKA.

Enexrpocraruka. [TocTiiiHMI eNeKTpUYHUN CTPYM: JOBITHUK / YKIiagayi:
B.I'. bopucenko, FO.®. Jlepkau, B.I. Kpusuosa, K.P. Ymepenkosa. — X.: HYT'3Y,
2018.-94c.

3. ®3uka. Po3ainu: MarnitHe nose. Enekrpomaraetusm. KonuBaHHs, XBWII 1
XBIIBOBI siBHIa. EneMenTn kBaHTOBOI MexaHiku. Di3uka aToma i aTOMHOTO sipa.
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