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3araabHa iHdopManisa Npo JTUCHMUILTIHY

AHoOTAaIs TUCIUAIUIIHA

®dizuka BHUBYA€ HAWUMPOCTINIlI 1 pa3oM 3 TUM HAWOUIBII 3arajibHi
3aKOHOMIPHOCTI SIBUI MPHUPOAH, TOMY € OCHOBOI JUIsI CY4acCHOTO HayKOBO-
TEXHIYHOTO MPOTpecy.

B TexHiuHOMY BHIIIOMY HaBYaJIbHOMY 3akiaal guciuiuiiHa «dizuka» cepen
IHIIMX JUCUUIUIIH TOKJIMKAaHa CTBOPUTU 0a3zy 3HAHb Ha SKUX OyAyeThCs
(yHIaMEHT 1J1s1 BUBYEHHS CHELIaIbHUX AUCUMIUTIH. MeTa 1i He TUIbKY MOMMNPUTH
1 mormuOUTH 3HAHHS OJEp’KaHI B 3arajlbHOOCBITHHOMY 3aKJaji, a IMepeBeCTU
ollep)KaHi  3HaHHA B  MPOQeciiiHy  COpAMOBaHICT, [ PO3B’sSA3aHHS
PI3HOMAHITHMX TPUKIAJHAX Ta HAYKOBO-TEXHIYHMX 3aja4 y Taiy3l 3HaHb
«XimiyHa Ta O10THKEHEPIN».

3HaHHS, 10 OTPUMaHl TiJ] dYac BUBYCHHS HABYAJIBHOI JAUCIUILIIHU
« Di3uKay  COPUAIOTH PO3BUTKY AaHATITUYHOTO MPO(EeciiHOrO MHUCICHHS Ta
JO3BOJISIIOTh ~ MIATOTYBaTH  (haxiBIIs BUIOI  KBamdikaii, chopmoBaHi
KOMIIETEHINli SKOTO  JO3BOJISIIOTH  BHUKOPHUCTOBYBATH Cy4YacHI METOIW TS
pO3B’sI3yBaHHS MPUKIAIHUX TUTaHb XIMIYHOT Ta OloiHXeHepii, 30KpemMa
paalaniiHOro Ta XIMIYHOTO 3aXHUCTY.

HaBuanbHuil KOHTEHT pO3MIILYEThCA Yy Mepexi Internet no [W]

SKOTO 3100yBad Mae jgoctyn y pexmmi 24/7 3 Oyab-aKoro
KOMIT'IOTEpa, M0 MiAKIIOYeHUNH 70 Mepexi Ta 31 cMapTdoHa 3a
HABEJICHUM MOCWIAHHAM (CKaHyuTe (Ki1anHiTh) QR-kox).

Indopmanisi npo HaAYyKOBO-NEAATOTIYHOT0 MPAlliBHUKA

bopucenko Bitaniit I'puroposud, goreHT kadeapu ¢GizHKo-MaTeMaTHIHUX
TUCHHUIUTIH, (PaKyJIbTeTy TEXHOT€HHO-EKOJOTIYHOi Oe3MeKd, KaHIuIaT
(hi3uKO-MaTEeMaTUYHUX HAYK, OIEHT.

3aranbHa
iHpopMaris

KonrakrtHa iHdopMauis | m. XapkiB, Byn. Yepuuinescbka, 94, kabGimer Ne . PoGoumii HOMEp
tenedony — 707-34-77.

E-mail borisenko@nuczu.edu.ua
- ¢bi3rKka MarHITHUX SBHIL, TOCIIIPKEHHS TEMIEPATYPHUX PEKUMIB
Hayxosi JCOBUX MiACTUIIOK Ta TPYHTY MPH HU30BUX MOXKEkKaAX, JOCIIIHKEHHS
iHTepecu ™ BOTHE3aXMCHUX T'iAPOPOOHUX Ta JTIOMIHECIIEHTHUX MOKPUTTIB MaTepiaiiB.
[Tpodeciiini - mpodeciiiHi 3HaHHS 1 3HAUYHUN AOCBiA podoTu (3 1989 p.) y BumUX
3mi6HOCTI* HaBYAJIBHMUX 3aKiagax M. XapKkoBa Ha I[I0cajax, IO BiAMOBIIAIOTH

HaBYaJIbHIN AUCIUILTIHI, 30kpeMa 3 2008 p. B HYLI3Y;

- mpodeciiiHi 3HAHHS 1 3HAYHWNA JOCBIJ HAayKOBO-IOCIIIHOI

pobotu (3 1977p.), 30kpema 3 2008 p. 8 HYLI3Y.

Hayxkosa misipricts  [Ipodins y GoogleScholar:

3a OCBITHIM https://scholar.google.com.ua/citations?hl=ru&pli=1&user=BUg70MgAAA
KOMITOHEHTOM AJ; ORSID: https://orsid.org/0000-0003-1115-8666 .
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Yac Ta Micue npoBeieHHS 3aHATH 3 HABYAJbHOI JUCIUILIiHI

AyaAWTOpHI 3aHATTA 3 HaBYAJIbHOI AUCHMIUNIHA «Di3uka» NpOBOASATHCS
3TIIHO 3 3aTBEP/PKEHUM  po3kiajoM. EnexkTpoHHuMit BaplaHT  PO3KJIATy
pO3MIIllyeThCSI Ha caillTi  YHiBepcHuTeTy (http://rozklad.nuczu.edu.ua/timeTable/group).

JlexuiifiHi Ta NMpakTUYHI 3aHATTS MPOBOJAATHCS B ayAUTOPIAX OONAJTHAHHUX
HAOYHUM Ta JEMOHCTpalifHMM OONagHaHHAM. Yci  Ja0opaTopHi 3aHATTA
IPOBOAATHCS B ayJAUTOPISAX 3 KOMIT IOTEPHUM  OOJIaJHAHHSIM 1 BUKOPHUCTOBYIOTD
K METOJMKH 3 aHAJIOrOBHUMH BHUMIPIOBAIBHUMM IMPUCTPOSAMH TaK 1 KOMI FOTEpPHI
BHUMIPIOBAJIbHI KOMILIEKCH.

KoHcynbraiii 3 HaBYaibHOI AUCLUMILIIHUA MPOBOJIATHCS MPOTATOM CEMECTPY B
JTHI Ta TOAWMHHU 3aKpillJIeHI 3a BIAMOBIIHMMM BHUKIaJadamMu. B pa3i moTpebu
3n100yBayda B JOJATKOBIM KOHCYNIbTallll, Yac MOTOKYETHCS 3 BUKJIAJaYeM.

MeTa BUBYEHHSA JUCHUILIIHA

Memoro BUKIAmaHHS HaBYaJIbHOI aucHUIUTIHM “‘Di3uka” € 03HaANOMIICHHS
KypCaHTIB (CTYACHTIB, CIIyXadiB) 3 Cy4aCHHM 3MICTOM Ta JOCATHEHHSMH (Di3UKH,
PO3BUTKY y HHX HAyKOBOTO CBITOIJISIAY, a TakoX (OPMYBaHHS YMIHHS
3aCTOCOBYBAaTM 3aKOHM (PI3UKM JJii BUBUCHHS CHEHIAJIBHUX JUCIUIUIH Ta
pPO3B’s3yBaHHS NPUKIAJHUX TUTaHb y cdepl XIMIYHUX TEXHOJOTIH Ta 1HXKEHEpIi,
30KpeMa paJialifHOro Ta XIMIYHOTO 3aXHCTY.

Onuc HAaBYAJIBLHOI AMCHUILTIHA

HaiimenyBaHHs dopma 3100yTTs OCBITU
MMOKa3HUKIB O4Ha (JIeHHA)
Craryc IMCHUILTIHA 000B’sI3K0BA 3arajibHa
Pik nminroroBku 2023-2024
Cemectp 1-it | 2-i
O0csAr IMCHUILTIHA
- B kpeautax €EKTC
- KUIBKICTh MOJTYJIIB 1 1
- 3arajJibHa KUIBKICTH T'OJUH 120 120
Po3nogiy yacy 3a HAaBYAJILHUM ILIAHOM:
- nekuii (roJuH) 30 28
- MPaKTUYHI 3aHATTS (TOAMH) 24 20
- CEeMIHApChKi 3aHSTTS - -
(roaun)
- nmabopaTopHI 3aHATTS 6 12
(roauH)
- KypcoBHUH IpPOEKT (poOoTa) - -
(roauH)
- 1HII BUJIM 3aHATH (TOJMH) - -



http://rozklad.nuczu.edu.ua/timeTable/group

- caMocTiiiHa po0OoTa (To/IMH) 60 60
- 1HAWBIAyaJIbHI 3aBJIaHHS - -
(HaykoBo-g0ciiiHe) (TOAMH)

- MiJICYMKOBHI KOHTPOJIb mudep. eK3aMeH
(nudepeniianbHNi 3aiK, 3aJTiK
€K3aMeH)

IlepeaymMoBH 1J11 BUBYEHHS IMCHUIIIHA

3HaHHS, 10 OTpI/IMaHl npu BUBYCHHI (1)13141(1/1 B 3arajlbHOOCBITHROMY 3aKJIaJi
(3HAHHS OCHOBHHMX SIBHII 1 3aKOHIB 3 PpO3IUTIB (DI3WKH IepeadadyeHrX IMPOrpaMoro
3araJlbHOOCBITHIX 3aKJIAJIIB).

Pe3ysbTaTH HAaBYaHHSA TAa KOMIIETEHTHOCTI 3 TUCUMILTIHA
BianoBigHO 10 OCBITHROI IIporpaMu « Padiayiiinuil ma XiMidHULL 3aXUCT»
BHUBUYCHHS HaBYAJILHOI AUCITUILTIHA IIOBUHHO 3a0€3TICUNTH

— JOCATHCHH 3IIO6YBa‘-IaMI/I BHHIOI OCBITH TaKUX pGBYHBTaTiB HaB4YaHH:

[Iporpamui Pe3yNIbTaTH HABYAHHA I1P
3HaTH MareMartuky, QI3uKy 1 XIMil0 Ha piBHI, HEOOXITHOMY A P01
JOCATHEHHsI pe3yJIbTaTiB OCBITHBOI MPOTPAMH.

— (hopmyBaHHS y 3100yBaviB BUIIOI OCBITH HACTYITHUX KOMIIETEHTHOCTEH:

[IporpamHi KOMIIETEHTHOCTI (3arajibHi Ta mpodeciiiHi) KK
31aTHICTh 10 a0CTPAKTHOI'O MUCTICHHS, aHATI3Y Ta CUHTE3Y. KO1
3/1aTHICTh 3aCTOCOBYBATU 3HAHHS Y MPAKTUYHUX CUTYaIlIsIX. K02
31aTHICTH BUKOPHCTOBYBATH IIOJIOXKCHHS 1 METOM (yHIaMEHTaIbHHX K09
HAYK JJI BUPIIIEHHS MPOoQeCciiHuX 3a1a4.




IIporpama HaBYAJBHOI AW CIUILTIHA

Cemecrp 1.

Berym.

Mera ta moOynoBa auciuruiian “®izuka”. 3B’s30K (i3UKU 3 MpodiieMaMu
noXkekHO1 Oe3neku. HapkonummHil cBiT, Micue (i3WKH B HOTro I3HAHHI, METOJ
(b13UYHOTO JOCIIKEHHS. 3araibHi Ta GyH/IaMEHTaIbHI MOHSATTS.

[ToxuOku BuMiproBaHb Ta ix BuzHaueHHa. OcHoBHI ogunuill Cl.. KoM’ rotepu
B Cy4acHiil ¢izuiii.

Pexomenoosana nimepamypa:3,5.

Moayasb 1. @izu4yHi ocHOBU MexaHiku. CtaTucTuyHa ¢izuka. ArperatHi
CTAHU PEYOBUHH

Tema 1.1. KinemaTuka.

Beryn.. Moaeni MexaHikw.

Kinematnka  MmarepiasibHOi  Touku. KiHemaTuuHe  pIBHAHHS — PyXYy.
[IpsmomniniiHUE 1 KpuBONIHIAHUNA pyx. KiHemMaTuyHi XapakTepUCTHUKU PYXY
MaTepiaIbHOI TOUYKHU — MIBUJIKICTh Ta MPUCKOPEHHS (JOTUYHE, HOPMAJIbHE, TIOBHE).

Kinematuka abcomoTHO TBepaoro Tina. CTymeHl BUIBHOCTI 1 KIHEMAaTH4YHE
PIBHSIHHSL pyXy a0COJIIOTHO TBEpAOro Tija. Tumu pyxiB aOCOMIOTHO TBEPAOTO Tija.
KinemaTtuka oGepTaqbHOrO pyxy aOCOJTIOTHO TBEpJOro Tijia. B3aeMo3B’A30K Mix
KIHEeMaTUYHUMH XapaKTEPUCTUKAMHU IMOCTYHAIBHOTO Ta 00€PTaIbHOTO PYXY.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.2. /Ilunamika.

Hunamika marepianbHoi Touku. Ilepmmii 3akon Hetorona. Immynbc. dpyruit
3akoH Herotona. Tperii 3akon HeroTona. Bunu cui. 3akoH 30€peKeHHS IMITYIIbCY.

Jlunamika aOCOJIOTHO TBEpAOro Tina. Pyx meHTpa iHepiii TBepAOro Tijia.
MowmenT cunu. MomeHT iMmynbscy. PiBHsSHHS nuHamiku oOeptanbHoro pyxy ATT.
MowmenT iHepiii. JloBUIbHUI pyX aOCOJIOTHO TBEPAOro Tijia. 3aKOH 30€pesKeHHS
MOMEHTY IMITYJIbCY.

Po6Gota Ta nmotyxHicte. Kinetnuna edepris. [loTeHmianbH1 Ta HE MOTEHIIAIBHI
cui. [loTenniansHa eHepris. 3akoH 30epeKeHHs eHeprii.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.3. EnemMenTn MexaHiku piauH i rasis.
Tuck y pingunax i razax. 3akoH Ilackans. 3akon Apximena.
IneanbHa piguHa. Buau onwmcy pyxy piaunu. [loTik pinuau. PiBHAHHS
HeniepepBHocTi. PiBHaHHA bepuyni. [loHATTS po naMiHapHU Ta TypOyJICHTHUN PyX.
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.4. OcHOBHM MOJIEKYJISPHO-KIHETHYHOI TeOPii .
Beryn.  TepmonunamigyHuii Ta  CTaTUCTUYHUNA  METOAM  JIOCIIIHKCHHS
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MaKpOCHUCTEM.

[TonoxkeHHST MOJIEKYJIAPHO-KIHETUYHOI Teopii. Mojens i1eaqbHOro Tasy.
OcCHOBHE pIBHSHHSI MOJICKYJIIPHO-KIHETUYHOI Teopii. MOJNEKyJISIpHO - KIHETHYHE
TIyMau€HHs TeMIiepaTypu. PIBHSHHS cTaHy 1/1€ajbHOTO Ta3y.

Craructuydi po3noAind. Po3moain Mojekysl B IOJI CHJI TSKIHHS. Posmosin
bonbivana. [ousTTs npo po3noain Makcesena. SBuia nepenocy. Cepets 10BKHUHA
BUIBHOTO TIPOOITY MOJIEKYJI Ta CepelHs KUIbKICTh 1X 3iTkHeHb. [udysis,
TEIJIONPOBIIHICTh, BHYTPIIIHE TEPTS.

Pexomenoosana nimepamypa: 1,3-6.

Tema 1.5. OcHOBM TepMOAMHAMIKH.

OcHOBHI MOHATTA TepMoauHaMiku. CtaHu 1 mporecu. BHyTpimHs eHepris
MaKpOCHCTEMH Ta ifieanbHOro razy. Pobora ta kiabKicTh TeraoT. llepmmii 3akoH
TEPMOJIMHAMIKM Ta HOro 3aCTOCYBAaHHS JO 130MpoLeciB. TemIoeMHICTh 1€albHOTO
razy. AniabaTHuil mporec.

Komnogi nponiecu (1mukiu). Teroa mammua. KKJI teruioBoi Mammau. [uki
Kapmno ta itoro KKJ . (ITousiTrst ipo enTporriro. JIpyruit 3akoH TepMOIUHaMiKH. ) V)
Pexomenoosana nimepamypa: 1,3-6.

Tema 1.6. ArperaTHi CcTAaHM pe40OBUHHU.

(Bzaemopmisi MOJIeKyJ1 Ta arperaTHUN cTaH pedoBuHU. PeanbHi ra3u. PiBHsSHHS
Ban-nep-Baansca. Kputnunuii cran pedoBunu. Ilepexia B pinnHHMM cTaH).PiinHHMIA
ctad pedoBuHu. [loBepxueswmii map pianau. Koedimient moBepxueBoro HaTiIry. Cuna
MOBEPXHEBOI0 HATATY. 3MOouyBaHHA. Menick. ®opmyna Jlamnaca.

Kpucraniyni ta amop¢ni Tina. [neanpHi Ta peaibHi KPUCTAIIH.

Pexomenoosana nimepamypa: 1,3-6.

MoayJab 2. EnexkrpocraTuka. [locTiliHui eJIEeKTPUYHHI CTPYM.

Tema 2.1.EnexkrpocraTuka.

Enexrpuunuii 3apsa Ta HOro BIACTUBOCTI. 3aKOH 30€pEKEHHS EJIEKTPUYHOIO
3apsay. 3akoH Kynona. Enexkrtpuune mnosie. HampyKeHICTb €IEKTPUYHOTO  IOJISL.
[TpuHIMD Cynepro3uiii.

PoGora cun  enexkrpocrarmyHoro moisia.  l[loTeHmianbHUil ~ Xapakrtep
€JIEKTPUYHOTO TOJIsA, MOTEHIlal. 3B 30K MDK HANpYyKEHICTI0O Ta MNOTEHIIAIOM
ENIEKTPUIHOTO TIOJISI.

[loTik BekTOpa HamNpyXeHOCTI  €JIeKTpocTaThyHoro mnois. Teopema
OcTtporpancbkoro — 'ayca s OTOKY BEKTOpa HAIpy>KEHOCT1 €JIEKTPUYHOTrO MOJIA.
(3acTocyBanHs Teopemu OcTtporpajacbkoro — ['ayca ais po3paxyHKIB HANMPY>KEHOCTI
€JIEKTPOCTATUYHOTO TOJISI.)

[TpoBigHuky Ta i30omsaTopu. JlienekTpuku B enekrpuyHomy mnoui. [lonspusaris
nienexTpukiB. [lone y mienekTpukax, AieIeKTpUYHA MPOHUKHICTh. 3apsiau Ta Mojie y
npoBimHKUKY. Hampy>keHiCTh ToJisi Ta MOTEHIiaJl B 00JIacTi MOOJM3y MPOBITHUKA.
EnekrpoeMuicte mnpoBinHuka. Konnencatopu. Enepris Ta ryctuHa eHeprii

D Tluranns mporpaMu 06MeXeHi y>KKaMU BUBYAIOTELCS ITiJ[ 9aC CAMOCTIHHOT MiATOTOBKH.
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€JIEKTPOCTATUYHOTO TTOJISI.
Pexomenoosana nimepamypa: 1,3-6.

Tema 2.2. IlocTiiiHUI eJIEKTPUYHUN CTPYM.

Enextpuunuii ctpym. [I'yctuHa Ta cwia ctpyMy. CTOpOHHI — CHIH,
€JIEKTPOpYIIIiHA CWJIA, PI3HULA MOTEHIIANIB y KOJl MOCTIHHOIO CTpyMy. 3aKOHU
Oma Ta JIxoyns-Jlenua. (IlapanenbHe Ta NOCHIIOBHE 3 €qHAHHS TPOBIIHUKIB.
3axonu Kipxroga).

Pexomenoosana nimepamypa: 1,3-6.

Cemectp 2

Monyas 3. Marnithe nmoJjie. Esexkrpomarnerusm. KosmmBanns ta xgwii. Onruka.

Tema 3.1. MarniTHe nosie. Mardirocraruka. EjlekTpoMaraeTusm.

Cunu B3aeMonli 3apsiiiB MpH iX pycl. PensTUBICTCbKAa MPHUPOJIa MarHeTH3MY.
Bekrop maruiTHOI iHmykmii. [Tpunoun cynepnosumii. 3akoH bio—CaBapa—/lamaca.
MarHiTHi N0y HAUIPOCTIIMX CUCTEM. Teopema Mpo HUPKYISALI0 HAYKLII MAarHITHOTO
noJjst. MarsitHe moJje cojeHoina.

Cuna Jlopenua. Pyx 3apsiykeHOT YaCTUHKM Y MarHiTHOMY IoJii. 3akoH Amrepa.
Bzaemonis mpoBigHukiB 3 crpymoM. (KoHTyp 13 CcTpymMOM y Mar”iTHOMY IIOJIi.)
MarniTHu#i notik. MarHiTHe mojie B pe4yoBUHI. HampyskeHiCTh MarHiTHOTO TOJIS.
[lons B MarHeTukax Ta KjlaCi MarHETHKIB.

SBume enekrpoMarHiTHOT 1HAYKINI. 3akoH Dapanaes. BuxpoBe enekTpuyHe
nojie Ta BUXpOBI CTpyMu. CaMOIHIyKLIs Ta B3a€EMOIHAYKIISA. IHIYKTHUBHICTD.
['ycTuHa eHeprii MarHiTHOTO MOJIS.

Pexomenoosana nimepamypa: 2-6.

Tema 3.2. KosiuBaHHs.
Tunyu KOMWMBAJIBHUX CHUCTEM Ta BHUAM KOJIMBaHb. ['apMOHIYHI KOJIMBAHHS,
aMILTITYy/1a, 4acToTa Ta a3a rapMOHIYHUX KOJIMBaHb. Jlo/aBaHHS KOJIUBAHb.
BrnacHi Hesracaroui Ta 3racaroui KoJauBaHHSA. MasTHUKUA. EHepris KoJIuBaHb.
BumyiieHi konuBaHHS.
Pexomenoosarna nimepamypa: 2-6.

Tema 3.3. XBWIHOBI pouecu.

[ToHATTS PO XBWIII, BUIU XBHJIb. XapaKTEPUCTUKU XBHWIb. PIBHAHHA O1KydOi
xBuii. [IpyxHi xBuii. EnexTpoMaruiTHi XBUII.

[loHsATTS MmpO  KOrepeHTHICTh Ta 1HTepdepeHiis xBuib. CTosyl XBHIIL.
Intepdepeniss y ToHkux IMiBkax. fsume nudpakmii. Ilpunnun [rolireHca —
®penens 1 Mmeton 30H Openens. Judpakuis Ha wimHI. udpakuiiHa penriTka.

[TonsipuszoBane 1 npupoaHe cBiTio. llomspuzaiis cBiTIa NpU 3aTOMIIEHHI 1
Bi1OMBaHHI. [lommpenHs cBiTia B pedyoBUHI. [IoHATTS Mpo Iucnepcio, MOrJIMHAHHS
CBITJIA.

Pexomenoosana nimepamypa: 2-6.



MonayJab 4. @iznka aToma Ta aTOMHOrO0 siipa. EnemenTu Qizuku tBepaoro rina.
Tema 4.1. EneMeHTH KBaHTOBOI MEeXaHIKH.

TerioBe BUIPOMIHIOBAHHS Ta JIFOMIHECIEHITIs. AOCOIIOTHO YOPHE T1I0. 3aKOH
Kipxroda. KBantoBa rinore3a ta popmyna Ilnanka. 3akonu Credana — bonsiimana
ta Bina ®otoenextpuunuii epekt i 3akoHu doroedekty. PiBHsHHs EifHmTeiHa.

KopnyckynsapHo-XBUIIbOBUK — AyaiizM  cBitia. [imore3a ge  bpoitns.
CriBBIIHOIIEHHA HEBUW3HAaYeHOCTeH. XBWiboBa (YHKINS Ta 11 CTAaTUCTHYHE
TiymadeHHd. Crauionapue piBHsaHHS Llpeninrepa.

Pexomenoosana nimepamypa: 2-6.

Tema 4.2. ATomMHa Ta siiepHa Qi3uKa.

KBanToBoMmexaHiunuii omuc aroma BojHIO. Crnektp aroma BojHo. CriH
eJIeKTpoHa. baraToenekTpoHHUM aToM.

ATOMHE S/pO, HYKJIOHH. B3a€EMOJIISI HYKJIOHIB, YSBJICHHS TMpPO SJEPHY
B3aemozito. Mogeni sapa. Cridikicth saep. Jlepexkr mac Ta eHepris 3B SA3Ky spa.
3aJIe)KHICTh MUTOMOI €HEprii 3B SI3Ky BiJ MacoBOro 4yucia. JIaHIrorora peaxiist
NOJIUTY Ta peaKilisi CUHTe3y. Paji0aKTUBHICTb.

Pexomenoosana nimepamypa: 2-6.

Tema 4.3. EnemenTu (izuku TBepaoro riaa.

BuHMKHEHHS €HEpPreTUYHUX 30H MPU YTBOPEHH1 KPUCTAIIYHOT PENIITKUA. 30HH1
MOJIEII METajiB, JIeJEKTPHUKIB Ta HAI1BIPOBITHUKIB.

EnexTpornpoBiHiTs MeTamiB. 3aJeXKHICTh OMOPY METajiB BiJ TeMIIEpaTypH.
HannpoBinHICTb.

Brnachi Ta JTIOMIIIIKOBI1 HAITIBIPOBITHUKH. EnexTpornpoBigHicTh
HamiBNpoBITHUKIB. PoOoTa Buxoay. KoHTakTHa pi3HuUIlM NoTeHLianiB. EnekTpoHHO-
JTIPKOBUM MEpeXiJ Ta HOro BIaCTHUBOCTI.

Pexomenoosana nimepamypa: 2-6.

3AKJIIOYHA YACTHHA
JlocsrHeHHsT 1 OCHOBHI TpoOieMu cydacHoi (i3uKu. MOMXKIMBOCTI BUKOPHUCTAHHS
JOCSITHEHD (PI3UKH.



Po3nonin aucummiaing y roamHax 3a ¢gopmamm oprasizamii 0CBIiTHHOIO
Nnpouecy Ta BUAAMH HABYAJIbHUX 3aHATH

Ha3Bnu
MOJYJIiB i TeM

OuHna (1enHa) popma

KinekicTs roaun

yChOTO y TOMY YHUCJI1
JeKUli | IpakTU4HI | Ja0OpaToOpHI | CAaMOCTIHA | MOJYJIbHA
3AHSTTS 3aHATTA po0oTa | KOHTPOJIbHA
poboTa

1-ii cemecTp

Moayasb 1. @i3nuHi ocHOBY MexaHiku. CtatuctudHa (izuka. ArperatHi CTaHH PSYOBUHHU.

Tema 1.1.
Kinematuka

8 2

2

4

Tema 1.2.
JlnHamika.

28 4

14

Tema 1.3.
Enementn
MEXaHIKH PiIuH
Ta rasis.

12 4

Tema 1.4.
OcHoBH
MOJIEKYJISIPHO-
KiHETHYHOI Teopii

16 4

Tema 1.5.
OcHOBH

TEPMOJIMHAMIKH.

12 4

Tema 1.6.
ArperatHi cTaHU
PEYOBHHH.

Pa3om 3a
moayJem 1

84 20

16

6

42

Moayasb 2. EnekTpo

cratuka. [TocTiiHUN eIeKTPUIH

WU CTPYM.

Tema 2.1.
Enextpruune
ToJIe.

Enexrpocraruka.

16 6

2

Tema 2.2.
[Mocriitamii
€JIEKTPUYHMI

CTpYyM.

20 4

10

Pa3zom 3a
MOayJ1eM 2

36 10

18

YcLoro roguH 3a
cemectp 1

120 30

24

60




Ha3Bnu
MOJYJIiB i TeM

OuHna (1eHHa) popma

KuiekicTes rogux

yChOI'0 y TOMY YHCIII
JeKUIi | IpaKTU4HI | Ja0OpaTOpHI | CAMOCTIHA | MOJYJIbHA
3aHATTSA 3aHATTA po0oTa | KOHTPOJIbHA
poboTa

2-ii cemecTp

Moayas 3. Maruitae nonie. Enekrpomardetusm. KonuBanns ta xBuii. Onruka.

Tema 3.1.
MarsiTHe 1oe.
MarmitocraTuka.
Enexkrpomarnetus
M

28

14

Tema 3.2.
KonuBauns.

20

10

Tema 3.3.
XBWILOBI
ITPOIIECH.

28

14

Pa3om 3a
MojayJsaeMm 3

76

14

16

8

38

Moayab 4. Di3zuka aroma Ta

aTOMHOTO siipa. EeMeHTH (hi3MKH TBEPAOTO TiJa.

Tema 4.1.
Enementu
KBaHTOBO1
MEXaHIKH.

20

6

2

2

10

Tema 4.2.
AToMmHa Ta
saepHa Qi3uka.

Tema 4.3.
Enementu ¢izuku
TBEPJIOTO TiJa.

16

Pa3om 3a
MoxayJeMm 4

44

12

22

Ycboro roagmH 3a
cemecTp 2

120

28

20

12

60

Ycboro rojuH 3a
AUCHHILIIHY

240

58

44

18

120
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Temu NPpaKTUIHHUX 3aHATD

No Hazga temu KinbkicTp
3/m TOJIMH
1 I13 1. Tema 1.1. Kinematuka matepialibHOT TOUKH 1 2
abCOJIIOTHO TBEPJIOTO Tija.

2 I13 2. Tema 1.2. J[unamika MaTepiaabHOI TOYKHU. 2

3 I13 3. Tema 1.2. /Ilunamika a0COJIOTHO TBEPJIOTO TLIA. 2

4 | TI3 4. Tema 1.2. Po6oTa Ta eHepris. 3aK0H 30€peKeHHS 2
€Heprii.

5 I13 5. Tema 1.3. ExemenTu riipocTatuku Ta 2
T1APOIMHAMIKH.

6 | II3 6. Tema 1.4 MosieKynsipHO-KIHETUYHA TE€OPis 1 ABUIIA 2
NIEPEHECEHHS.

7 | M3 7. Tema 1.5. Ilepumuii 3aK0H TEPMOANHAMIKH. 2
[Tporiecu 1 nuUKIN.

8 I13 8. Temu 1.1.-1.6. KonTponsHa poboTa (TecToBE 2
3aBJIaHHS) 3@ 3MICTOBUM MOJyJieM 1.

9 I13 9. Tema 2.1. EnexTpuyuse noje y BaKyyMi. 2

10 | I3 10. Tema 2.2. [TocTiitnuit ctpyM. 3akoH Oma. 3akoHU 2
Kipxroda.

11| M3 11. Tema 2.1. KorrponbHa podoTa (TECTOBE 3aBJaHH) 2
3a 3MICTOBUM MOJYJIEM 2.

12| M3 12. Temu 1.1-2.1. JIludepeHuiitnuii 3aix. 2

13| I3 13. Tema 3.1. XapakTepuCTUKHA MarHiTHOTO TOJIS.. 2

14 | 1I3 14. Tema 3.1. Cuia Jlopenna ta cuina Amrepa. 2

15| II3 15. Tema 3.1. SIBuiie e1eKTpoOMarHiTHOI 1HAYKITI. 2

16 | II3 16. Tema 3.2. KinemMaruka KoJIMBaHb. 2

17| 113 17. Tema 3.2. lunamika KOJHUBaHb.

18 | I3 18. Tema 3.3. PiBusinua xBuii. [IpyxHi Ta 2
€JICKTPOMArHiTHI XBUJIL.

19| M3 19. Tema 3.3. Intepdepeniist Ta qudpakiiisi XBUIIb. 2

20 | I3 20. Temu 3.1. - 3.4. KourposbHa poboTa (TECTOBE 2
3aBJaHHA) 32 3MICTOBUM MOJTYJIEM 3.

21 | I3 21. Tema 4.1. TenioBe BUIPOMIHIOBaHHS 1 2
dhoToedeKT.

22 | I3 22. Temmu 4.1. - 4.3. KoutposibHa poOoTa (T€CTOBE 2
3aBJIaHHS) 3@ 3MICTOBUM MOJyJieM 4
Pazom 44
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Temu 1a00paTOPHUX 3aHATH

No Hazga temu KinbkicTp
3/m TOJIMH
1 Tema 1.2. BuzHaueHHs MOMEHTIB 1HEpIIii TiJI. 2
2 Tema 1.2. BumiproBaHHs MBHIKOCTI TiJIa OaiCTUYHUM 2
MasITHUKOM.

3 Tema 1.4. BumiproBanHs Kkoe(ili€HTa B’ I3KOCT1 piJIMHA 2
meronom Crokca.

4 Tema 3.1. BuzHaueHHsI TOpU30HTAJIBHOT CKJIAJI0BOT 2
HAIPY>KEHOCTI MarHiTHOTO MOJIsT 3eMJIl.

5 Tema 3.2. BuzHaueHHs1 IpUCKOPEHHS BUILHOTO TaAIHHS 32 2
JIOTIOMOT'OI0 MATEMAaTHYHOTO Ta (HI3MYHOT0 MASITHUKIB.

6 Tema 3.3. BuBuenns siBuina nqudpakiiii ciTia. 2

7 Tema 3.3. BuzHaueHHs TOKa3HUKA 3AJIOMJIEHHS CKJIA.

8 Tema 4.1. BuznaueHHs1 TeMiiepaTypy BUIIPOMIHIOIOUOTO 2
T1JIa 32 JIOTIOMOT'00 ONTUYHOTO MIPOMETpA.

9 Tema 4.3. BiacTuBoCTi €1€KTPOHHO-AIPKOBOTO MEPEXOTY. 2
Pazom 18

OuiHoBaHHS OCBITHIX JOCATHEHDb 3100yBa4iB BUIOI OCBITH

3aco0u OiHIOBAHHSA

3acobamu OIIHIOBAHHS Ta METOJaMU JIEMOHCTPYBaHHS PE3YJIbTATIB €:

— TECTOBE OI[IHIOBaHHS MIPU MPOBEJACHHI MPAKTUYHUX 3aHATh Ta MOJYJIbHUX
TECTOBUX 3aBJaHb 00 KOHTPOJIBHUX POOIT;

— JKypHaJIU 3BITIB BUKOHaHHS J1a00paToOpHUX pooiT;

— 3aJlIK1 Ta €K3aMEHH, 1110 3aBEPIIYIOTh BUBUYEHHS KOKHOTO MOJYJIIO;

— CTYJEHTCBKI MPE3CHTAIlll Ta BUCTYNH Ha HAYKOBUX 3aX0/1ax (cemMiHapax,
KOH(EpEHIIIAX, TOLIO).

OruiHioBaHHST PpIBHS  OCBITHIX JIOCSATHEHb 3700yBadiB 32  OCBITHIMH
KOMIIOHEHTaMH, 301HCHIOEThCS 3a 100-0aIbHOIO MIKAJIOK0.

KpuTepii ouinroBanHs

@®opMH MOTOYHOI'0 TA MIACYMKOBOI'0 KOHTPOJIIO

[loTOyHUIT KOHTpPOJIb B CEMECTpax 3AIMCHIOEThCS HAa NPAKTUYHHX Ta
7a00paTOpHUX 3aHATTIX y (Popmi PpOHTATBLHOTO Ta 1HAWBITYATHHOTO OIMMTYBAaHHS,
BUKOHAHHS MUCHbMOBHX 3aBAaHb. MOAYIbHUI KOHTPOJIb 3/11HCHIOETHCS POBEIEHHAM
MOJTyJIbHUX TECTOBHUX 3aBJIaHb a00 KOHTPOJIbHUX POOIT.

[TincyMKOBHI KOHTPOJIb NPAKTUYHUX HABUUOK Ta YMiHb IPOBOJUTHCA y (HopMI
TU(pEpeHLIaTbHOrO 3aJIIKy Ta ICTIUTY 3 ypaXyBaHHSIM PEUTUHTY 32 IOTOYHUN CEMECTP.
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Po3nonin tTa Hakonu4yeHHs 0aJjiiB, IKi OTPUMYIOTH 3100yBayi, 32 BHAAMM
HABYAJIbHUX TA KOHTPOJbHUMM 3aX0JAMHU 3 TUCHHUILTIHA

Bunu HaBuanbHUX 3aHATH Kinbkicte | Makcumansuuit |  CymapHa
HaBYAIbHUX Oast 3a BU MaKcUMaJibHa
3aHSATh HaBYAJILHOTO KUIBKICTh
3aHATTSA OaiB
3a BUJIaMH
HaBYAIbHUX
3aHSITh
I. ITorouyHM# KOHTPOJIb
JIEKIT 10 1 10
MIPAKTUYHI 3aHATTS 10 5 40
Monyins 1 n1abopaTopHi - - -
3aHSTTS
3a pe3yJbTaTaMu 2 25 50
BUKOHAHHS
KOHTPOJLHUX
(MOJTyTbHUX)
pOOIT (MOAYIHHUIA
KOHTPOJIb)
Pa3om 3a monyib | 100
JICKITIi 19 1 19
MIPaKTUYHI 3aHSTTS 12 1-2 25
Mogmyis 2 nabopartopHi 6 1 6
3aHATTS
3a pe3yJbTaTaMu 2 25 50
BUKOHAHHS
KOHTPOJLHUX
(MOJTyJIbHUX )
poOiIT (MO IBHUMN
KOHTPOJIb)
Pa3zom 3a mostysib 2 100
Pa3zoM 3a MOTOYHMM KOHTPOJIb (CepeaHs cyMa OatiB) 100

I1. InauBinyanbHi 3aB1aHHsA (HAYKOBO-T0CJIiIHE)

I11. ITincyMKoBHi1 KOHTPOJIb (€K3aMeH, TU(epeHIIAIbHAN 3aJTIK)

Pazowm 3a BCi BHUIMW HaBYaJIbHUX 3aHATH Ta KOHTpOHBHi 3ax0au

IHoTo4yHUiI KOHTPOJIb
Kpurepii moTouHOTro OLiHIOBaHHS 3HAHB 3/100yBayiB HA MPAKTUYHOMY 3aHSTTI:
Bin 1 mo 5 6aniB B 3aJ1€’KHOCTI BiJl 3MICTY 1 IKOCT1 BiJIITOBii.
Kputepii moTogHOTr0 OIIHIOBAaHHS 3HaHb 3/100yBadiB Ha JaOOPATOPHOMY 3aHSTTI:
pe3ynbTaT BUKOHAHHS JabopaTopHOi pOOOTH OINHIOETHCS Yy ¢opMi 3aliKy —
3apaxoBaHo 1 6ai, He 3apaxoBaHo — 0 6ariB.
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Moy abHUN KOHTPOJIb
Kpurepii moTo4HOro OliHIOBaHHS 3HaHb 37100yBaviB IIiJ] YaC BUKOHAHHS MOJYJIBHUX
KOHTPOJBHUX POOIT:
Moaynb 1— 3riHO 3 TaOJMIICIO BiJIMOBITHOCTI pe3yJbTaTIB OI[IHIOBAHHS 3HAHb.
Mopynb 2— 3ri1HO 3 TaOJUIICIO BIAMOBIAHOCTI PEe3yJIbTaTIB OLIHIOBAHHS 3HAHb.

IincymMKoBHiI KOHTPOJIb
KpuTtepii omiHtoBaHHsI 3HaHb 37100yBaviB Ha €k3aMeHi (Au(epeHIiaTbHOMY 3Ky ):
3T1JIHO 3 TaOJUIICIO BIAMOBITHOCTI PE3yIbTaTIB OLIIHIOBAHHS 3HAHb.

IlepeJsik TeOpeTHYHUX NUTAHB JJISl MIITOTOBKHU /10 €K3aMEHY
(nudepeHuiaIbLHOMY 3aJIiKY):

Cemectp 1.
Moayas 1

. KinemaTtuune piBHsHHS pyXy. [IpsAaMoiHIiHUI 1 KpUBOMIHIMHUET pyX.
KinemaTu4Hi XapakTepUCTUKH PyXy MaTepialIbHOI TOUKH — IIBUJKICTH Ta
PUCKOPEHHS (JOTUYHE,HOPMAJIbHE, TIOBHE).

3. Tumnu pyxiB abcooTHO TBepaoro Tiia. KiHemaTuka 00epTaabHOTO pyxy

a0COJIFOTHO TBEPJIOTO TLJIA.

4. Ilepmmii 3axkoH HeroTOHA.

5. Imnynec. dpyruit 3akoH HeroToHa.

6. Tperiii 3akon HeroToHna. Buau cui.

7

8

N —

3aKkoH 30€pEKECHHS IMITYJIBCY.
Pyx neHrtpa iHepiii TBepAoro Tija.
9. MomeHT cuiau. MOMEHT IMITYJIbCY.
10. PiBasannsa quHamiku obeptansHOro pyxy ATT. MomeHT iHepiii.
11. PoboTa Ta moOTy>XHICTb.
12. KinetuuHa eHepris.
13. TloreHiianpHI Ta HE MOTEHINIANBHI cuid. [loTeHIIabHA eHEPTisl.
14. 3axoH 30epekeHHs eHeprii.
15. OcHOBHI MOJ0KEHHS MOJIEKYJISIPHO-KIHETUYHOT TEOPIi.
16. Moaens ieanbHOro razy. OCHOBHE PIBHAHHS MOJIEKYJISIPHO-KIHETUYHOI TEOPIi.
17. MonekyJIpHO - KIHETUYHE TAyMAuYeHHs TEMIIEPaTypH.
18. PiBHSIHHA cTaHy 11€aJIbHOTO Ta3y.
19. Po3nozin MoJiekys1 B moJii cuil TsoKiHHS. Po3moain bonbumana.
20. IonsTTa npo po3noain Makcsena.
21. Cepennst TOBXHHA BUTLHOTO MPOOITY MOJIEKYJ Ta CEPEIHS KUTBKICTD iX
31TKHEHb.
22. qudy3is, TEMIonpoBIIHICTb, BHYTPIIIHE TEPTS.
23. OcHOBHI NOHATTS TepMoArHaMIKU. CTaHU 1 IPOLIECH.
24. BHyTpilIHSL €HEeprig MaKpOCUCTEMH Ta 1€aTbHOTO rasy.
25. PoboTa Ta KUTbKICTh TEIJIOTH.
26. Ilepiuit 3aKOH TEPMOJIMHAMIKHM Ta HOTO 3aCTOCYBAHHS 10 130ITPOLIECIB.
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27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.
42.
43.

44.
45.
46.
47.
48.
49.

50.
51.
52.
53.

54.
55.
56.
57.
58.
59.

TernmoeMHICTD 1/1€aJIbHOTO Ta3y.

AniabatHuit iporiec.

Kozosi nponecu (rukin). Ternmosa mammunaa. KK/ TerioBoi MamuHu.
[uxkn Kapno Ta itoro KK/I.

Peanbhi razu. PiBusiuus Ban-nep-Baannbca.

Kputnunuii cran peyoBunu. [lepexin B piiMHHMIM CTaH.

PiguHHUN cTaH peyoBUHU.

[ToBepxueBuii map piauan. Koedinient noBepxueBoro HaTsary. Cuma
MOBEPXHEBOI'O HATATY.

3mouyBanHs. Menick. @opmyna Jlannaca

Kpucraniuni Ta amopdHi Tina. Tsepae Tino. Jepektu KpuctaaiyHoi CTPYKTYpH.

Moayasb 2

Enextpuunumii 3apsij Ta HOTo BIACTUBOCTI. 3aKOH 30€PEKEHHS EIEKTPUIHOTO

3apsay.

3akoH Kynona.

Enexrpuune none. HanpysxeHicte enexkrpuunoro moJjst. [punnun
CyHepHO3UIIii.

Pobota cun enekrpocratuynoro noss. [lorenmian.

3B 130K MK HaIIPYKEHICTIO Ta MOTEHI1AJIOM €JIEKTPUYHOTO TOJISL.
[ToTik BeKTOpa HaNpPy>KEHOCT1 €IEKTPOCTATUYHOTO TOJIS.
3acrocyBanHs TeopeMu OcTporpaacbkoro — ['ayca uist po3paxyHKiB
HaNpy>KEHOCT1 eJIEKTPOCTaTUYHOTO TOJISI.

JlieNeKTpUKY B €IEKTPUIHOMY TT0JIi. JlieeKTpruiHa MPOHUKHICTb.
[TpOBIAHUKY B €IEKTPUUHOMY TOJI1. 3aps/iv Ta MOJIE Y MPOBITHUKY.
EnextpoeMHicTh npoBigHuka. KonaeHncaropu.

Enepris Ta rycTrHa €Heprii eIEKTPUYHOT0 MOJIS.

Enextprnunuii crpym. ['ycTrHa Ta cuina ctpymy.

CTOpOoHHI1 CUJIH, EIEKTPOPYLIIHA CUIIA, PI3HULA MOTEHIIANIB y KOI1
MOCTIHHOTO CTPYyMY.

3akon Oma B AudepeHIiiaibHii Ta IHTerpalibHIN opMax.
[TapanenbHe, OCTIAOBHE Ta 3MIIIAHE 3 €HAHHS €JIEKTPOONOPIB.
3akonu Kipxroda.

Po3psin B razax ta Buau pospsaay. IIoHATTS npo miazmy.

Cemectp 2
Monyab 3

MarsiTtHe nosie. Bektop maruaiTHoi iHaykuii. [IpuHuun cynepno3uiii.
3akoH bio—CaBapa—Jlamnaca. MaruiTHi nojist HAUIPOCTIIIUX CUCTEM.
Teopema po HUPKYJIALII0 MarHiTHOT 1HAYKIIIi. Mar"iTHE 1oJie CoJIeHOIa.
Cuna Jlopenma. Pyx 3apsipkeHOl YaCTUHKH Y MarHiTHOMY TIOJII.

3akoH Ammnepa. BzaeMoisi pOBiIHUKIB 3 CTPYMOM.

KoHTyp 13 cTpyMOM y MarHiTHOMY MO
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60.

61

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

79.

80.

81.
82.
83.
&4.
85.
86.
87.
88.
89.
90.
91.

92.
93.
94.
95.
96.

MarHsiTHe nojie B peuoBHHI. HarpykeHicTh MarHiTHOTO IOJIsI B MarHETUKAX Ta
KJIACH MarHeTHKIB.

. SIBumie enekTpomarHiTHoi iHAYyKIii. 3akoH Dapajes.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

CaMoOlHyKIlIA T4 B3aEMOIHAYKIIIS. [HTyKTUBHICTD.

Enepris Ta ryctuHa eHeprii MarHiTHOTO IOJIs.

Tunu KoNMMBaJIBHUX CUCTEM Ta BUIU KOJIUBAHb.

["apMOHIYHI KOJIMBaHHS, aMIUTITY/Ia, 4aCTOTa Ta (pa3a rapMOHIYHUX KOJIMBAaHb.
JlomaBaHHS KOJIMBaHb.

BracHi He3racaroui Ta 3racaroui KoJIMBaHHS. MasTHUKHY.

BumyiieHi KoquBaHHS.

[ToHATTS TIPO XBUIT, BUAM XBHJIb.

XapakTepuCTUKU XBUIb. PIBHAHHS O1Ky40i XBHIIL.

[Tpy>xH1 XBUAIL.

EnextpoMarHiTHi XxBuii. PIBHSAHHS €eKTpOMardiTHOI XBUJI1 Ta 11
XapaKTePUCTUKH.

[ToHATTS PO KOTEPEHTHICTH Ta IHTEPhEPEHITIST XBUIIb.

Crostyi XBUIIL.

[aTepdepeniiist y TOHKUX TUTIBKAX.

Asume qudpaxiii. [Mpunimn Noiirenca — @penenst 1 MmeTo1 30H OpeHens.
Judpakiis Ha mrinmmHi. udpakiiiiHa pemnmTka.

[TonsipuzoBane 1 mpupoHe cBiTio. [lonspuzaiiis cBiT/Ia Mpu 3aTOMIICHH] 1
BIJIOMBaHHI .

[TommpenHs cBitia B pe4oBHHi. [IOHATTS Mpo nucnepcito, NOrJIMHAHHS
CBITJIA.

Monyas 4

TernnoBe BUMPOMIHIOBaHHS Ta JIFOMIHECIICHITisl. XapaKTEPUCTUKHU TEIIIOBOTO
BUIIPOMIHIOBaHHSI.

AOcomtoTHO yopHe Ti10. 3akoH Kipxroda.

KBanToBa rimote3a ta popmyna [Tnanka.

3akonu Credana-bonsiiMana ta Bina.

30BHIMIHIN QoToenekTpuunuii eexT 1 Horo 3akonu. PiBHsHHs ElfHinTeiHA.
KopnyckynsapHo-XBUILOBUH Tyali3M cBiTia. ['inmoTe3a ae bpoiis.
XBuUIIbOBa (PYHKIIIS Ta T CTATUCTHUYHE TIYMAauCHHS.

Cramionapse piBasHHs [peainrepa.

[ToHATTS PO KBAHTOBOMEXAHIYHUIN OMKC aTOMa BOJIHIO.

Crnektp aroma BoaHto. CITiH €JIeKTpOHA.

bararoenekTpoHHUN aToOM.

ATOMHE SIIpO, HyKJIOHU. B3aEMO/Iisl HyKJIOHIB, YSBIICHHS PO SIEPHY
B3a€EMO/IIIO.

Criiikicts saep. Jedext mac Ta eHepris 3B 3Ky sapa.

3aJIe’KHICTh MMTOMOI €Heprii 3B A3Ky Bl MaCOBOI'O YKCIA.

Jlan1roroBa peakiiisi MOy Ta PeaKilisi CHHTE3Y.

PanioakTUBHICTG Ta ii BUAM. 3aKOH Pa/llOaKTUBHOTO PO3MaIY.

BuHuKHEHHS €HEpreTUYHUX 30H MIPU YTBOPEHHI KPUCTAIIUHOI PEIIITKH.
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97. 30HHI MO/IeIl METaJIB, JIEICKTPHUKIB Ta HAITIBIIPOBIIHUKIB.

98. EnexkTponpoBiAHICTh METAITIB. 3aJIEKHICTh OMOPY METAJIB BiJl TEMIIEpaTypH.
HanmnpoBiHICTb.

99. BracHi Ta JOMIIIIKOBI HAMBIPOBITHHUKHU.

100. EnexTponpoBigHICTh HAIIBIPOBITHUKIB.

101. PoGota Buxoay. KoHTakTHa pi3HUIISM TOTEHIIIAIB.

102. EnexTpoHHO—IIpKOBUH TIEpeXiJ Ta HOro BIACTUBOCTI.

IHogiTHKAa BUKJIAAAHHA HABYAJIBHOI JUCIUILIIHA

1. CymiliHHE BHKOHAaHHS pO3KIAJy 3aHATh 3 HABYAJIbHOI JUCHUIUIIHU
(3mo0yBaui  BHUIOI OCBITH, SKI 3aMi3HAJIMCS Ha 3aHATTA, O 3aHATTA HE
JIOITYCKAIOThCS).

2. AKTMBHa Yy4yacTb B OOrOBOpEHHI HaBUYaJbHUX [UTaHb, IONEPEIHA
HIArOTOBKA 10 MPAKTHYHUX 1 JJA0OPATOPHUX 3aHSATh, SIKICHE 1 CBOEYACHE BUKOHAHHS
3aB/IaHb Ta O00OB’SI3KOBE BUKOHAHHS CAMOCTIMHUX 3aB/IaHb HAJJAHUX BUKJIAJIAUEM.

3. KopucryBatucss MOOITPHUMHU TPUCTPOSMHU MiJ Yac 3aHSATTS JTO3BOJISIETHCA
TUIBKY 3 I03BOJIY BUKJIa/a4ya 1 TUIbKU 3 HABYAJIbHOIO METOIO.

4. Ha xoX€H TeCTOBUM KOHTPOJIb BIABOAUTHCS HE OutbIl 3 crmpod, 3 SKUX
3apaxOBYETHCA OJ[HA CITP0Oa 3 MAKCUMAJIBHOIO KIJIBKICTIO OalliB.

5. Jo3BonsieTbecsl  mepeckiafaHHs  OyAb-sIKOTO  eKcrpec-kKoHTpousro. [lpu
IbOMY 3apaxOBYETbCS CEpeIHsA 3 YyciX cnpobd mepecKiagaHHs.

PexomenoBani qxepena ingopmanii

1. OcBitHBO-TIpOdeciiina mporpama «OXopoHa Ipail» 3a CrelialbHICTIO 263
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Po3pooHuk:
JOTEHT Kadeapu (i3uKo-MaTeMaTUYHUX
mucuuriida HYI3 Ykpainu,

K. .-M. H., TOIICHT
? 7, g
/Y

Bitamii bopucenko
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