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Mporpama HaB4YaAbHOI AUCLUNIHU

1. Onuc HaBYaNbHOI AUCLUNAIHWN, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/ibTaTu HaBYaHHS

Kypc ¢isuku € pyHaameHmasibHoH OCHOBOK AJ18 BUBYEHHS LiIoro paay Aucuuniid npogecitiHoi
ma npakmu4HoI NiAromoBKU iHXXeHepiB pi3HUX HanNpPsaMIB NigromoBKu. B npoueci BUB4YEHHS AUCLUMNAIHU
«®Di3uka» cmygeHmMu Habyaymse [pPyHMOBHe pPO3YMiHHSI 3AKOHIB Mpupoju, MOK/AAdjJeHUX B OCHOBY
iH>XeHepHUX Ma AOCAIAHULIbKUX pilleHb NMpu BUpiLLIeHHI pi3HUX 3aBAAHb.

Mema HaByanbHoI gucLunaiHu

®i3uKka € oAHIE 3 OCHOBHUX MPUPOAHUYO-HAYKOBUX AUCLUIM/IH, B SIKUX BUBYAIOMbCS 3AKOHU
HeXKuBoi npupoau. IMia NpupoAHUYUMU HAYKAMU CbOrOAHI MOXXHA pO3yMimu mi rany3si 3HaHb, B SKUX
MoOXKe 6ymu npoBsefieHUli ekcrepuMeHm AAs nNigmBepAXKeHHs npunylleHb i moaeneli, BUCYHeHUX
meopieo | npoBeaeHUx pAocaiaiB. EBoOLiA po3BUMKY MPUPOAHUYUX HAYK [AO03BOJUAA iCMOMHO
po3LIupuUMuU UM HAyKaM MemojoJiorito AOCAiAXKeHb MOpPIiBHAHO 3 isocopiero, HaCMUHO sSKOoi BOHU
6y/u, i nepemBopumu ix i3 cnorasAaabHUX B eKcrepuMeHmasbHi.
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B knacu4Hux Kypcax ¢i3uku cmyaeHmu BUBHAOMb 3AKOHU MPUPO/U, SIKi € OCHOBOIO MepeBa><Hoi
GinibLLIOCMI  iHXKeHepHUX, mexHiYHUX ma 6iomexHOAoriYHUX AUCUUniH, SKi HUHI € camMocmitiHumMu
obsiacmamu gocaigyKkeHb ma nNPAakmuku.

Memoto BUBYEeHHA AucuuniaiHu € popMyBaHHs y MalibymHix ¢axiBuiB cmitikux 3HAHb 3 3AKOHIB
npupoau, yMiHHSI BUKOPUCMOBYBAMU OMPUMAHHI 3HAHHS Npu MNOAAG/bLUOMY BUBYEHHI creuianbHUxX
AucLUUnaiH, a makoXx y matbymHit npogecitiHit gisnsHocmi. ®opMyBaHHS 34amHocmel:

- 3aamHicmb 3acmocoBYBAMU 3HAHHA Y MPAKMUYHUX CUMYaLisx;

- 3aamHicmb BYUMUCS | oBoioAiBamMu Cy4acHUMU 3HAHHAMU;

- 3aamHicmb BUKOpUCMOBYBAMU 3HAHHS 3 MamMeMamuku ma ¢isuxku B 06¢s3i, HeobxigHomy a5

AOCSrHeHHS iHLLIUX pe3y/1bmamiB 0CBIiMHbOI Mporpamu.

MpeamMem HaB4YanbHOI AUCLUNAIHU - OCHOBHI MOHAMMS Ma 3dKOHU HeXXUBOi npupou.

Micns  3acBOEHHS HABYA/ABLHOI  AucCUUMAIHU cmyJeHm rMoBUHeH 3Hamu ma BMimu
BUKOpPUCMOBYBAMU 3HAHHS 3AKOHIB HeXKUBOI MpupoAu Ha piBHI, HEO6XiAHOMY AN AOCArHEHHS iHLLIUX
pe3y/sibmamiB OCBIMHbOI Mporpamu, 30KpemMd, Mmux, Lo Jiexxamb B OCHOBIi AucuuniiH ¢$axoBoro
CrPAMYBAHHS: MEXAHIKU, mepMogUHAMIKU ma iH.

Ilpozpamni pezyromamu naguanns:

- Bmimu 3acmocoByBamu cy4dcHi MameMamuyHi Memoau A5 pO3B’I3aHHS NMPAKMUYHUX 3a4aH,

MOB’A3AHUX 3 AOCAIAXKEHHAM | MPoeKmMyBaHHAM XiMiYHUX npoueciB. BukopucmoByBamu 3HAHHS

Gi3uKu A5 aHanisy Lux npouecis.

- BukopucmoByroyu MikpobiosioriyHi, ximMidHi, ¢i3uyHi, ¢isuko-ximiyHi ma 6ioximMiyHi Memoau,

BMimu  3gilicHroBamu  XiMiYHUU ~ KOHMposb  (BU3HA4YeHHS  KOHUeHmpadlii  po34uHiB

Ae3iH@iKyBasabHUX 3acobiB, mMumpyBaJibHUX areHmiB, KOHLUeHmMpawii KOMMNOHeHMIB cepejoBULLA

MOLL0), MEeXHOAOTYHUU KOHMPOb;

- basywoyucb HA 3HAHHSAX MPO 3AKOHOMIPHOCMI MexXAaHiYHUX, FiApoOMeXaHiyHUX, menao- ma

MACOOBOMIHHUX rpoLeciB ma OCHOBHi KOHCMPYKMOPCbKi ocobauBocmi, BMimu obupamu

BiAMoBiAHe yCMAamKyBAHHS y npoueci NpoeKmyBaHHsS BUPOOHULIMB XiMi4YHUX MPoAyKMIB pi3HOro

Mpu3HayeHHs ans 3abesnevyeHHs ix MakcuMasibHoi epeKmuBHOCMI.

CmyzaeHm noBuHeH yMimu:

MoOEAHYBAMU Meopito i NPAKMuUKy AN po3B'S3yBAHHS NPAKMUYHUX 3dBAAHb; 3dCMOCOByBAMU
MPUHLUMU CUCMEMHOIro dHanisy, npU4UuHHO-HACAIAKOBUX 3AB’S3KIB MiXK 3Hauvylwlumu dakmopamu ma
HAYKOBUMU i MexXHiYHUMU pilleHHAMU, WO npuliMaromscs nij 4ac po3B’a3aHHS CKAAAHUX npogecitiHux
3a4a4; 3Haxoaumu nompibHy iHGopMadio y nimepamypi, KOHCYJibmyBamucs i BUKOpUCMOBYBaMu
HAaykoBi 6a3u AaHUX ma iHLWi BiANOBIAHI mXXepesna iHPopmaulii 3 Memor AemasibHOro BUBYEHHS i
AOCAiA>KeHHS iHXKeHepHUX NUMadb BiAMoBIAHO A0 cneyianizauii.

Micna ycniwHoOro 3AacBO€HHs  AucUunaiHU, cmyaeHm MoBUHEH BoJiofimu  Habopom
KOMMETEHTHOCTEN 6akanaBpPCbKOro pPiBHSA, 30KpPeMa: 34aTHICTb 3acTOCOBYBATW 3HAHHSA | PO3YMIiHHSA
HaykoBuX akmiB, KOHLenLit, meopid, npuHUUniB i MemogiB, HeobXiaHUX A8 NiAMPUMKU iH>XKeHepHOI;
34amHicmb 0 abCMpAaKmMHOro MUcC/ieHHs, aHalily ma cuHme3sy; 34amHicms nputiMmamu obrpyHmoBaHi
pillleHHs; 3AamHicmbe NpaurBamu iHAUBIAYANbHO; 3AAMHICMb NPAUOBAMU B KOMAHAI; 34amHicmb
edeKmuUBHO BUKOPUCMOBYBAMU MEXHIYHY Aimepamypy ma iHWi gxepena iHpopmadii; 3gamHicme
3aCcmocoBYBAMU 3HAHHS | PO3YMIiHHSA HAyKoBUX ¢akmiB, KoHUenduili, meopil, npuHUunis i Mmemogis,
HeobXigHUX 415 NigMPUMKU gisabHOcmi B cepi cBO€i npodeciliHoi aissibHocmi



2. [lpepeKBi3uTH Ta NOCTPEKBI3UTK AUCLUNAIHK (MicLie B CTPYKTYPHO-10Ti4YHIl cXeMi HaBYaHHSA 3a
BiiNOBiHOIO OCBITHLOIO NPOrPamMolo)

Jlucyunaina 6a3yemsvcsa Ha 3HAHHAX 3 GI3UKU Ma MAMeMamuKu, 3dC80EHUX 8 PAMKAX
3a2a1bHOI cepedHboi ocsimu. BusueHHs Kypcy nepedbauae 8UKOPUCMAHHA HABUYOK 3 meopii 1
MexHIKU eKxcnepumMeHmy ma mMamemamuyvHux Hasuy4ox, wo Habysarmscsa 3a NapaneabHo20
BUBUEHHA MamemamuuHux oucyunaii. HeobxioHUM enemeHmoM npu 8usueHHl OUCUUNATHU €
0804001HHSL NOHAMIUHUM MA MAMEMAMUYHUM aANApamom MamemamuyuHo20 aHanisy,
aHanaimuyuHoi 2eomempii, AiHIUHOI an2ebpu ma eexmopHo2o auanaidy. Oxkpemi NUMAHHA
8UMA2AOMb BMIHHA PO36°A3AHHA Halinpocmiwux ougdepeHUuianbHUX PIBHAHb, W0 8UBHAIOMD Y
pamxax ducuunaiHu «/[ugepeHuianvbHi piBHAHH».

Habymi 3HanHs ma ymiHHA npu nodaabwomy HasuaHHi bydyms 3acmocosysamucs
npu 8uBUeHHI 9K 3A2aAbHO-MEXHIUHUX Mak 1 cneylaabHux ducuunain ( gizuuna ma xKoaoioHa
Ximis, mowo).

3. 3MICT HABYAJbHOI AUCITUILIIHU

Kypc di3uku ckialaeTbesA 3 IBOX 3MICTOBUX MOAYJIIB. Y NEPIIOMY CeMeCTPl BUBUAETHCA MOZYJIb
«MexaHika, MoJieKyJIspHa (pi3rKa Ta TepMoinHaMiKa. EjlekTpocTaTrKa Ta eJIeKTPUIHUHN
CTPpyM.»

Pozninu i Temu kypey isuku:

Po3znin 4. Maraetusm

Tema 4.1. MarHiTHe 110J1€

Tewma 4.2. EnekTpoMmartitHe mnose

Po3ain 5.0nTrnka

Tema 5.1. XBUIIbOBa ONTHKA.

Tema 5.2. KBantoBa onruka

Poznin 5. AtomHa ¢i3uka.

Tema 5.1. bopiBchka Teopisi BOAHEBOIO aTOMa
Tema 5.2. KBanToBa Teopist aroma 1 MOJICKYJIH.

Pozain 6. di3uka TBEpOTO TiIA.

Tema 6.1. TemnoBi BIaCTUBOCTI KPUCTAITIB.
Tewma 6.2. KBantoBa cratuctuka ®epmi-/lipaxa.
Tewma 5.3. HamiBnpoBiTHUKY Ta HAIAIPOBITHUKH.

Poznin 7. ®di3uka aTOMHOTO siipa Ta €IEMEHTapHUX YaCTOK.
Tema 7.1. Bynosa siapa. AnepHi peakiiii.
Tema 7.2. EnemenTapHi 4aCTUHKHU.

4. HaBuasibHi MaTepiajiu Ta pecypcHu
BasogBi indopmaiiiiHi pecypcu

1. Kyuepyk .M., 'opGauyx I.T., JIynuk I.I1. 3araneuuii kypc ¢isuku. T.1.- K.; Texnika, 1999 p.- 536 c.
(HTB) BuBUaTH peKOMEH0BaH1 pO3ALIN



Kyuepyk [.M., 'op6auyk I.T., JIymuk I1.I1. 3aransuuii kypc ¢izuku. T.2.- K.; Texnika,2001p. - 452 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ALITH

Kyuepyk [.M., I'op6auyk I.T., JIymuk I1LI1. 3aransauii kype ¢izukn. T.3.- K.; Texnika, 1999 p - 520 c.
(HTB) BuBUaTH peKOMEHI0BaH1 PO3ALITH

Bbap’sxtap B.I'., bap’sxtap [.B.,I'epmamn JL.IL.,[{osruii C.O., Mexanika-K; HaykoBa nymka,2011 p.-
350 c.

O.IL.Ky3p,0.B.[Ipoznenko,0.B. JlonsHiBcbka  3arambHa (i3uka. [HTepHeT-pecypc 3a  aJIpecoro
http://physics.zfftt.kpi.ua BuB4aTH NOBHICTIO

JlaGopatopui pobotu 3 kypcy 3ATAJIBHOI ®I3UKU. Iuteprer-pecypc 3a  ampecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuBuUaTH BigNOBITHO a0 rpadika BUKOHAHHS
1ab0paTOpHUX POOIT

7. UeproB JI.I'., BopobiioB A. A., 3agaui 3 ¢pisuku. - M., Bumma mkona 2007. (HTB)

JonarkoBi ingopmauniiini mxepesna

8.

10.

3aranpHa ¢i3uka: unamika [EnekrpoHHuil pecypc] : MeToAWYHI peKOMEHIALIl 10 PO3B'A3yBaHH:I
3a/1a4 JUIsl CTYJIEHTIB 1HCTUTYTY TEJIEKOMYHIKALIMHUX CHCTEM Ta IHIIMX TEXHIYHUX (aKyJIbTeTiB /
HTVYY «KIIl» ; yknan. A. B. Hemuposcbkuii, O. B. [lpo3nenko, O. I1. Ky3b. — EnekTpoHHi TeKCTOBI
nmani (1 c¢aitn: 1,34 Moaiit). — Kuis : HTYY «KIll», 2011. - Ha3Ba 3 ekpana. — Jloctym:
http://library.kpi.ua:8080/handle/123456789/1332

®i3uka. Po3nin «Enextpuka 1 marHetusm» [ EnextponHuil pecypc] : KOHCIEKT JIEKIIH A7 CTYIEHTIB
cneuianbHocTel «IIpomucioa GiotexHonorisay», «O6naaHaHHs hapMaleBTHUHOI Ta MIKpOO10JIOTTHHOT
npomuciioBocT» / HTYY «KIIl» ; ykman. O. I1. Ky3b. - Enekrponni tekctoBi nani (1 daitr: 7,44
Mobaiit). — KuiB : HTYY «KIIl», 2009. - Ha3ea 3 ekpana. — Jloctym: http:/library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

Physics chapter: Electrostatics [Electronic resource] : self-study course-book for the students of

Biotechnologies and Chemical Technologies faculties, speciality 6.051401 «Biotechnology»,
6.051301 «Chemical technologies» / O. V. Drozdenko, O. V. Dolyanovskaya, O. P. Kuz, Voloshuk,
I. P. ; NTUU «KPI». — Electronic text data (1 file: 2,01 Mb). — Kyiv : NTUU «KPI», 2015. - 115 p. —
Title from screen.

11. Drozdenko, O. V. Physics. Magnetism [Electronic resource] : course book for foreign students of

Engineering specialities / O. V. Drozdenko, O. V. Dolianivska, O. P. Kuz ; NTUU «KPI». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the
screen.

12. JlimapoBa, Onena BonogumupiBaa. 3aranbHa (izuka. MexaHika :MOayJIbHE HAaBYAHHS :

moHorpadis /O.B. [dimaposa, B.M. Kanuta, B.M. JIokTeB ; MiHICTEPCTBO OCBITH 1 HAYKH Y KpaiHU,
HarnionansHuit TexHiyHUMA yHIBepcuTeT YKpainu "KuiBcbKkuii MOMITEXHIUHUM IHCTUTYT iMeHi [rops
Cikopcbkoro".Bunanns apyre, 6e3 3min. —KuiB :KIII im. Iropst Cikopcbkoro,2019. —185 c.

13. JlonatuHcbkuid, IBan €BcTaxoBuy. 30ipHUK 33124 3 (Pi3UKH : HABYAIBHUM MociOHMK / [.€.

Jlonatuucekuid, [.P. 3auek, C.O. FOp'eB, O.b. binenwka [Ta 14 inmmx| ; MiHICTEpCTBO OCBITH 1
Hayku Ykpainu, HamionaneHauii yHiBepcuteT "JIbBiBChKa noiTexHIKa". — JIBBIB : BUmaBHUIITBO
JIpBiBCBKOI momiTexHiku, 2021. — 242 c.

14. bpurinenp, B. I1. ®i3uka: Mexanika - Bunmocs po3B’sa3yBaTtu 3anadi. KommneHcamiiauii Kype

[EnexTponnmii pecypce] : HaBY. moci0. mms 3m00yBadiB crynens 6akanasp / B. I1. bpurinens, C. O.
[Moanacos, O. B. Marsiituyk ; KIII im. Irops Cikopebkoro. — Kuis : KIII im. Irops Cikopcbkoro,
2021. - 221 c.

https://ela.kpi.ua/handle/123456789/40971
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15. ®i3uka. KoMriekcHa miaroToBka J0 30BHIIIHROTO He3aaexkHoro ominoBanHs / Yknan. H. Ctpyx,
B. Mamtok. C Ocran’tok. — TepHonins : [Tinpyunuku ta mocionuku, 2015. - 432 c.

16. Tectu 3 kypcy 3arambHoi  (isuku. [Enextponnmit  pecypc]. — Pexum  mgoctymy:
http://physics.zfttt.kpi.ua/course/view.php?id=14

17. JJonatunchkuii, IBan €BcraxoBuy. 301pHUK 33724 3 PI3UKH : HABYAIbHUN MTOCIOHUK /

I1.€. Jlomatuncekuit, I.P. 3auek, C.O. IOp'es, O.b. binenbka [Ta 14 iHmmx] ;
MinicTepcTBO OCBiTH 1 HAykH Ykpainu, Harionansauii yHiBepcuret "JIbBiBChbKa
nojitexHika". — JIeBIB : Bugasaunrso JIbBIBCchKO1 momiTexHiku, 2021. — 242 c.

18.T'anouenko, CBiTinana JMutpiBHa. MexaHika : HABYaJIbHO-METOIMYHUIN TOCIOHHUK
JUISl CAMOCTIHHOT po0oTH 3 AUCHUILIIIHY "D13uKa" : 1715 CTYyACHTIB TEXHIYHHUX
criemianibHOCcTel / C.[l. 'anmouenko ; MiHICTepCTBO OCBITH 1 HAYKH YKpaiHU,
Hamionansuuit Texniunuii yHiBepcuteT "XIII". — Xapkis : TOB "B Cmpasi", 2021.
—115¢.

HaB4YanbHUA KOHTEHT

5. MeToauKa onaHyBaHHSA HaBYaNAbHOI AUCUMNAIHM (OCBITHBOTO KOMIMOHEHTA)

JIeKIinHi 3aHATTA

Ne .0 . PekomeHgauii L1040 3GCBOEHHS
o/ Temu sexull, nepealk OCHOBHUX NUMAHb

MarnitHe mose Ta Horo xapakrepucTuky. 3akonu bio-CaBapa- | OnparroBaHHs JIEKIIAHOTO

1 Hann.aca, AMnep.a, Jlopenua. Py?c 3aps/KCHIX YaCTHHOK B Matepiaiy 3a JKepenamMu
MarHiTHoMy noni. EnekrpomarniTHa iHaykiis 3akoH dapanest. [2], [11] Enekrpuka Ta MarHeTusm
SIBuiie camoinaykiii. B3aemoinayKinist

XBuiboBa onTuka. IHTepdepenis cBitna. Judpakmis cpiTia. OHPaHIOBaHH’I JIEKIHHOTO
MaTepially 3a Jpkepeaamu

[3], [14], [15], OnTuka Ta aToMHa
¢biznka

2 | Nonspuzaris cBiTia. Jlucmepcisi, TMOTIMHAHHSA Ta PO3CIFOBaHHSI
CBITJIA.

OmnparirroBaHHs JEKIIHHOTO
MaTepiary 3a JpKepernaMu
[3] snepHa (dizuka

di3nka aTOMHOTO SA/pa Ta eIEMEHTapHUX YacTOK. bymoBa siipa.
SAnepHi peakiii.

IIpakTUaHi 3aHATTA
OCHOBHHUM 3aBAaHHAM OUKJIY IIDAKTUYHUX 3aHATD € OBOJIOI[iHHH CTyaA€HTaMU HpHﬁOMaMH
1 METOAaMU IIPAKTHYHOT'O 3aCTOCYBaAaHHA 3HAHD.

N2 n/n Ha3Ba TeMu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb (nepenik AnAaKTMYHMX 3acobiB,
MocuaaHHA Ha nitepartypy)
Po3ainn ¢isuMku 3rigHO HaBYaZIbLHOro naaHy
1 [4] koMnneKcHi TecTn 3 po3ainy «OnTUKa»
2 [4] koMnNeKcHi TecTn 3 po3ainy «AToMHa ¢dismKa»

JIaGopaTopHi 3aHATTA

Y npyromy ceMecTpi CTy/IeHTH BHKOHYIOTH JIaOOpaTopHi pobotH 3 mukiy «EjekTpuka Ta
MarHeTusm», «OnTuka» Ta «AToMHaA (i3uka» BIIMOBIIHO JI0 BCTAHOBJIEHOTO Tpadika Ta
POBKJIa/y 3aHSATh.


http://physics.zfftt.kpi.ua/course/view.php?id=14

OcCHOBHUM B3aBJAaHHAM ITUKJIY JIa0OPaTOPHUX pOOIT € HaOyTTA CTyZeHTaMu JOCBiTy
MIPOBEJIEHHS €KCIIEpUMEHTAJIbHUX JIOCII/P)KeHb MPU TepeBIipIli M0JI0KeHb TeOpil Ta 3aCBOEHHSA
MIPaBUJI 0OPOOKH €KCIIEPUMEHTATHHUX JAHUX Ta 0(POPMIIEHHS O/IEP>KAHUX PE3YIbTATIB.

s migroroBku o pobotu B Js1abopatopii Tpeba: 1) BHBUHMTH IIOJIOKEHHs TeOpii; 2)
IIJICOTYBATH IIPOTOKOJI JIOC/TIXKEHHS; 3) BUKOHATHU BipTyasbHY JIJaOOpAaTOPHY po0OTY; 4) IPOUTH
TIOTIePEe/IHIH TECT /1 IepeBIPKU TOTOBHOCTI /10 BUKOHAHHS JJabopaTOpHOI pob0oTH

No
/11

Hagsa jtabopaTopHOi po60TH (KOMII'FOTEPHOTO IMPAKTUKYMY)

2-1 | BuBueHHs MocTa YiHCTOHA
2-5 | JlooTimKeHHS eJIEKTPUYHOTO TIOJIS
3HiMaHHA KpUBOI HAMarHIYyBaHHSA Ta METJIi TicTepe3ncy epoMarHeTukiB y
3MIHHUX MarHiTHUX ITOJISIX
2-13 | JlocutiKeHHsI 3racalounX eJIeKTPUYHUX KOJTUBAHb

3-1 | BuBuenns intepdepeHirii cBiTIa

3-3 | Busnauenns audpakiiii cBiTia

3-8 JloctiizKeHHS TETLJIOBOTO BUITPOMIHIOBAHHS

3-11 | JlocomimpKeHHS CIEKTpa aToMa BOTHIO

2-11

6. CamocrTiliHa po6oTa CTyAeHTa

Camocmitina poboma cmyOoeHma 8KI0UA€E. ONPAYOBAHHS JIeKYIHO20 Mamepiany ma
OKpeMux numanb meopii, AKi UHOCAMbCA HA CAMOCMIliHe ONPAayl08aHHs, Ni020MOBKA 00
NPAKMUYHUX 3AHAMb, PO38 A3V8aAHHS 3404 OOMAUIHBLO2O 3A80AHHS, NIO20MOBKY 00
abopamopHux pooim, ni020moeKy 00 MOOYIbHOI KOHMPOILHOI pobomu.

OmpaIlfroBadHs JICKI[IHHOTO MaTepiany MPOBOJUTHCS PETYJISIPHO MPOTATOM CEMECTPY
3a KOHCIIEKTOM Ta 3a PEKOMEHJ/OBAHOIO JITEpaTyporo. 30KpeMa CaMOCTIHHO 1 JeTalbHO
OTIPAITIOBATH CIIAYOY1 PO3IIN Ta MTUTAHHS:

MarsuiTHe moJie.

Pyx 3apsiiskeHHX 4aCTMHOK B MarHiTHOMy 1oJii. Onuc MarHiTHOro moJjs B
MarHeTukax. HamarniuyBanust Mmaruetukis. [ia-,napa-,pepo-,antudepo-,pepiMmarneTuKu.
HamarniuyBaHHS Ta nepeMarHiuvyBaHHs (hepomMarHeTukiB. EnexTpoMartiTHa 1HIyKIis
3akoH Dapajes. SBuie camoiHaykili. Bzaemoinaykiis. KonvuBansHuit KOHTYD.
Hesracatoui, 3racaroui, BuMyIlieH1 koauBanHs. Pesonanc. Buxpose enexrpudne mnose.
Enexrpomaruitae nosie. CucremMa piBHsiHb MakcBena. EHepris e1eKTpoMarHiTHOTO TOJIA.

KoauBanbHi npouecu.

KonuBansuuii xoHTyp. Hesracaroui, 3racaroui, BUMYyIeHI KojMBaHHsS. Pe3oHaHC.
Buxpoge enexkrpuune none. Enexrpomaruitae none. Cuctema piBasiHb MakcBena. Enepris
eJIEKTPOMATHITHOTO TOJIA.

KBanToBa onTuka.

Temose BunpomiHtoBaHHsA. @OTOHU Ta iX BIACTUBOCTI.

AToMHAa ¢i3uKa.



BopiBchka Teopist BOJIHEBOTO aToMa. XBUJIbOB1 BIACTUBOCTI MIKPOYACTUHOK. PiBHSIHHS
[Mpeninrepa. CnexTtpu OaraToeleKTPOHHUX aTOMIB Ta ix OyaoBa. bymoBa moiekymu.
KBanToBa Teopis aTomMa 1 MOJIEKYJIH.

®di3uKa TBEpAOro TijAa.

TenoBi BaacTuBocTi kpucTaniB. KBanToBa craructuka depmi-/ipaka.
HamiBnpoBiIHUKY Ta HAATIPOBIAHUKH.

AnepHa ¢isuka.
EnemenTapHi 4aCTHHKY Ta iX BIACTUBOCTI. YaCTMHKY Ta aHTUYACTUHKH.

Po3B’s13yBaHHA 3a/lay IOMAIIHBOTO 3aBAAaHHS MPOBOAMTHCS 3 METOI0 3aKPIIUICHHS
3HAaHb T4 YMIHb IPAKTUYHOTO 3aCTOCYBaHHS MOJIOKEHB TEOPIi.

[linroroBka m0 mabopaTopHuX poOIT mependadyae BUBYCHHS CTYJIEHTOM 3aKOHIB
b13uKK, SKI TEPEeBIPSIOTHCS MPU BUKOHAHHI J1ab0OpaTOPHUX JOCHTIKEHb, METOINKU
MIPOBEJICHHS JTOCHIKEHb, TPHUJIAIB, IO 3aCTOCOBYIOTHCS IS BUMIPIOBaHb, MOPSAKY
00p0OKH pe3ysIbTaTiB eKCIIEPUMEHTY.

[Ticns mpoBeneHHst 1a60paTOPHOT pOOOTU CTYNCHTH MOBUHHI O(OPMUTH PE3YIHTATH
JOCITIKEHb: BUKOHATH HEOOXITHI OOdYMCIeHHs, MOOyayBaTh Trpadiku, po3paxyBaTH
MOXUOKH.

[TigroroBka 40 MOy IbHOI KOHTPOJIBHOT pOOOTH epeadayae MOBTOPEHHS CTYACHTAMU
MOJIOKEHb TeOopii Ta IX MPAaKTUYHOTO 3aCTOCYBaHHsS. BukoHaHHs 11i€1 poOOTH BUMarae Bij 1
JI0 2 TOJIVH.

MoniTMKa Ta KOHTPOJIb
7. MNoniTMka HaBYa/bHOI ANCLMMAIHM (OCBITHBOrO KOMMOHEHTA)

Biogioysanns nekyii, npaxmuunux 3aHams ma 1ab0pamopHux pooim € 0008 sa3K08UM.
Y pasi xeopobu cmyoenm 30608 ’s13anuii npedcmasiamu 008i0KY npo mepmin NPoxXo0HCeHH s
JUKYBAHHSA, OQ)OPMIEHY HANEHCHUM YUHOM 8 YCMAHOBI, 0e NPOXoOunlo 1iKy8aHHs. B inuux
sunaokax (Hanpukiao, cimeuni oOCMasuHu) NUMAHHSA BUPIULYEMBCA 8 THOUBIOYAILHOMY
NOps0Ky pasom 3 eukiadauvem. Y 0y0b-KoMy GUNAOKY CMYOeHMAaM pPeKOMeHOYEMbC
si0sidysamu yCi 6UOU 3aHAMb, OCKINbKU HA HUX BUKIAOAEMbCS MeopemuyHuil mamepian ma
PO36UBAIOMBCST HABUYKU, HEOOXIOHI O BUKOHAHHA CeMecmpoB8o2o IHOUBIOYAIbHO20
3a80aHHs1, 1AOOPAMOPHUX POOIM MA OOMAWHIX 3a80AHb.

Ilio uwac nposedenns neKkyitiHuUX, NPAKMUYHUX Ma J1AOOPAMOPHUX  3AHAMD
00360JI51IEMbCST  BUKOPUCMOBYBAMU MOOILIbHI menedonu 0Nl CaHKYIOHO8AHO20 NOULYKY
iHpopmayii 6 [nmepnemi a makoxc O NPOXOONCEHHST MeCmy8anHs, I OJisl NPOBEOEHH s
obuucienb HaA NPAKMUYHUX 1 1AOOPAMOPHUX 3AHAMMAX MA BUMIDIOBAHHS 4ACy HA
1aO0pamopHux 3auammsax (8 pasi HAAGHOCMI 8 CMApPMEOHI B8IONOBIOHUX NPOSPAMHUX
NnpPoOOYKmisg).

B pazi oucmanyitinoi’ popmu Hasuanna na nexyii UKIAOAY KOPUCTYEMBCS GACHUM
npezenmayivunum mamepianom, euxopucmosye Zoom ma Google Meet Ons eukiaoanus
HABYANIbHO20 Mamepiany.



Jlo euxonmanus 1nabopamopHux pobim O0onyckaromvcs cmyoenmu 3a ymos: 1)
HAABHICMb  NPOMOKONY, 2) NICAs  YCHIWHO20 NPOXOONCEHHS. 6XIOHO20 KOHMPOJIO.
Pezynomamu eumiprosans cmyoenmu 3anocamv y NPoOmMoKoJl i npeo A61ai0ms UKIA0AY)Y
onsi nepegipku. He nepegipeni oani 0o 3axucmy He npuumaiomecs. [nsa 3axucmy
nabopamopuoi pobomu cmyoeHm NO8UHEH O0amu 8Ii0N08i0b HA KOHMPONbHI 3aNUMAHMHA,
NPABUILHO 0oOpMUmU pe3yIbmamu GUMIPI8 (Po3paxyeamu 3HAYeHHA HeOOXIOHUX GeUYUH,
nooyoysamu 2pagiumi 3a1edcHocmi 6iON0BIOHO 00 ICHYIOUUX NPABUIL, OOUUCIUMU NOXUOKU,
3anucamu OCMamouui pe3yibmamu O0CHIONCeHH 3 OOMPUMAHHAM NPABUTL OKPY2leHHS,
3p0OUmMuU BUCHOBKU NO poOOMI).

3aoxouyeanvHi 6anu BUCMABIAIOMbCA 34 AKMUSHY pOOOMY HA NPAKMUYHUX
3auAmMmMaAx;, ydacme y @QaxKyiomemcoKux ma IHCMUmymcoKux oaimMniadax 3 @Qi3uxu.
Kinvxicms 3aoxouyeanux 6anie ne oOinvwe 5. [lo peumuney cmyoeHma 000amKo80
BKIIOYAIOMBCA  0anU, 00epiHCcaHi HA CMYOeHMCbKUX QI3UYHUX HAYKOBO-NPAKMUUHUX
KOH@epeHYisX 3a YMO8U npeod s61eHHs 8ION08IOH020 cepmuikamy.

Ilonimukoro Oeonatinie nepedbauacmovcs HeOOXIOHICMb C8OEUACHO20 BUKOHAHHS
3a60amb. Yci nucbMo8i OOKyMeHmu Maoms 6ymu 3axuyeri 00 3aKiHUeHHs. MeopemuiHO20
HasuyaHnHs 8 cemecmpi. 3a Hec8ocuacHe BUKOHAHHA 3A80AHb NPUSHAYAIOMbCA UWMPADHI
oanu. Ilepecknadanus maxkux 3a60anb NPOBOOUMBCA Y NPUSHAYEHUL BUKNAOAYEM HaC.

Vci yuacnuxu oceéimnvoco npoyecy: eukiadauyi i cmyoeHmu 6 npoyeci pobomu
BUBUEHHS OUCYUNIIIHU MArmb Kepy8amucb NPUHYUNAMU aKademiuHoi 00bpoyecHocni,
nepeobauenumu «Kooexcom wecmi Hayionanbnoco mexniynoeo yHigeepcumemy Ykpainu
«Kuiscokuu nonimexuiunuil incmumymy»» https://kpi.ua/code.

AkanemiuHa J0OpOUYECHICTP Ma€ Ha yBa3l OBOJIOMIHHS CTYACHTOM HEOOXITHUMU
3HAHHSIMU Ta YMIHHSMH Ta 3JaTHICTh IPOIEMOHCTPYBATH 111 3HAHHS Ta YMIHHA. AKaJeMIdHa
HEJOOPOYECHICTh  MPOSBIAETBCA Yy  3aCTOCYBaHHI  CTYJEHTOM  IINapraiox,
HECAHKIIIOHOBAHOT'O JOCTYNy B [HTEpHET TOIIO i yac KOHTPOJIbHUX 3aX0AiB (3axucty PP,
JabopaTopHUX pOOIT, BUKOHAHHI 3aBJaHb MOJYJIbHHMX KOHTPOJIBHUX POOIT, MiATOTOBII
BiAMOBiAeH Ha icnuTi). B pa3i BUABIEGHHS akaJaeMidyHOI HEJOOPOYECHOCTI KOHTPOJIbHUM
3aXiJl JUIl JTAHOTO CTYyJCHTAa NPUIHHSIETHCS 1 MEPEHOCUThCA Ha IHIIMH Yac, a TaKoXK
HapaxoBYIOThCS mTpadHl Oau.

8. Buju KOHTPOJIIO Ta PEMTHHIOBA CUCTEMA OLIHIOBAHHS Pe3yJIbTaTIB
HapyaHua (PCO)

Peiimune 3 oucyunninu (P/]) epaxosye pobomy cmyoenma npomseom cemecmpy ma
Pl6eHb 3HAHb | HABUYOK, BUABNIEHUX HUM HA ICNUML.
Petimune 3 oucyunninu gpopmyemscs ax cyma 6anie, HApaxo8aHux CMyoeHmy 3a:
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https://kpi.ua/code

®  pezyrbmamamu 1a60pamopHUx 3aHAMb,
®  GUKOHAHHS PO3PAXYHKOB0OI pobomu;
®  BUKOHAHHS MOOYIILHOI KOHMpPOobHOI pobomu (MKP),
Kpumepii oyinrosanns pesynomamis pobomu na 6 cemecmpi HageoeHi 6 maoauyi 1,
wmpadghui ma 3a0xouy8anvii banu- 6 madbauyi 2.

Ta6bauys.1. PEMTUHTOBA CUCTEMA OLIHKOBAHHSA (PCO)

Buy pobotu KinpkicTs O1iHOBaHHA MaxkcumMmasibHO
MOKJINBA
KiJIBKiCTh OaJIiB
JlabopaTtopHi 8 3axucT poboTn 40
3aHATTH IToBHa BiAIIOBIZb 5
HermoBHa BiAIIOBiAb 4
3a/10BlIbHA BiZIIOBIZB! | 3
PP 3axucr 1 5 5
1 3axucr 2 4
3axucT 3 3
MKP B 3asiexxHOCTI Bif 0-15 15
1 KiJIBKOCTI IPaBUJIBHUX
BimoBizei
Cyma BaroBux 0ajriB KOHTPOJIbHHUX 3aX0/IiB 60

Ta6auys 2. LUITPA®HI TA 3AOXO4YYBAJIbHI BAJIU

Oau
1. fIKicHe BeIeHHsI KOHCIEKTY JIEKITIN 1...5
2. YuacTb y KOH(PEpPEeHIIisAX, ceMiHapax, IiATOTOBKa pedepaTiB 5
MakcuMasibHa CyMa 3a0XOUyBaJIbHUX Rs 10

Cemecmpoguii KOHMPONbL: eK3aMeH

1o ex3ameHy (iCIIUTY) JOIyCKAIOThCA CTY/IEHTH, KOTPi 3a pe3yJbTaTaMH IOTOYHOTO KOHTPOJIIO
HaOpayim He MeHme 36 OamiB (60 % Big MakCMMaJbHO MOKJIWBHUX) 3a YMOBH 37adi BCIX
JtabopaTOpHUX poOiIT, ycminrHOTo 3axucty PP, BUKOHaHHSA yCiX 3aBAaHb IPAKTUYHUX 3aHATH Ta
MIO3UTUBHOTO PpE3yJbTaTy BUKOHAHHA MOJyJIbHOI KOHTPOJIbHOI poboTu (He MeHIIe 60 %
MIPaBWJILHO BUKOHAHUX 3aB/IaHb). 3a pe3yJibTaTaMU eK3aMeHYy CTyIeHT MOXKe HabpaTu 40 OaJriB.

Taba. 3. Kpumepii ouiHIOBAHHA ma KifbKicmb 6aiB Ha icnumi.

Kpumepii Kinbkicmb
6anis
cmyaeHm AeMOHCMPYE MOBHI | FUGOKi 3HAHHSA HABYAJbHOrO mMamepiany, BMie 35-40
MpaBu/IbHO BUKOPUCMOBYBAMU 3HAHHS

! Tlpn mucTanuiiHil GopMi HaBgaHHS poboTa B 1a6OPaTOpii — LIe IEMOHCTPALIis CTYACHTOM BHKOHAHHS POOOTH ra
BIPTyaJIbHOMY MaKeTI.
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cmyjaeHm AeMOHCMPYE XOpPOoLLi 3HAHHS HABYAIbHOro Mamepiany, BMI€ NpasuibHO 30-35
BUKOpUCMOBYBAMU 3HAHHS

cmyaeHm JeMOHCMPYE XOpoLli 3HAHHS HABYA/IbHOro Mamepiasny, ane [AonycKae 25-30
JesiKi Hemo4HOCMI, L0/10 BUKOPUCMAHHSA OMPUMAHUX 3HAHb

cmygeHm [eMOHCMPYE 3af0Bi/IbHIi  3HAHHSI HABYAJIbLHOrO Mamepiany, asne 20-25
A0NycKAae cymmeBsi HEMOYHOCMI, LLLOAO0 BUKOPUCMAHHSA OMpPUMAHUX 3HAHb

cmyaeHm JeMOHCMPYE 3af0Bi/ibHi 3AcBOiB meopemuyHuUli Mamepian, ane 21-24
A0onycKae cymmesi NOMUJIKU, LLOAO BUKOPUCMAHHSA OMPUMAHUX 3HAHb

He3a/oBisibHe 3HAHHS Meopii ma BiagcymHicmb BMiHHS ma HABUYOK Y BUPILLIEHHI 0
nocmasJ/ieHUX 3aBAAHb

. Taon. 4. Kpumepii oyintoeanns ma xinekicms 6anie na icnumi. Ilpu oucmanyitiniu 30a4i
V 8u2ns10i mecmy.

Kpumepii Kinbkicmb
6anis

MpoxomykeHHs ycix piBHIB mecmy nosBHicmio (Bignosigs Ha yci NUMAHHs 40
Mo3UMuBHo)

MpoxoaxxeHHss 1 ma 2 piBHa  mecmy noBHicmio (Bignosigb Ha 60% numaHb 30
Mo3UMuBHO)

[MpoxoarkeHHA 1 piBHS mecmy Ha piBHi 60% 20
He npoxoa>keHHss mecmy 0

Tabauig BiAMOBITHOCTI PEUTUHIOBUX OaiiB OI[IHKaM 3a YHIBEPCUTETCHKOIO
IIIKAJIOXO:

Kinvxicms 6anis Ouyinka
100-95 BigminHO
94-85 Ilyxe nobpe
84-75 HoOpe
74-65 3a710B1ILHO
64-60 JlocTaTHRO
Mene 60 HeszanoBiipHO
He BuKkoHaH1 yMOBH He jtomymeHo
TOITYCKY
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9. lonaTrkoBa inopMauis 3 JUCHUILTIHA

Jonarok 1. Ilepesrik mUTaHb, AKi BHHOCATHCA HA CEMECTPOBUH KOHTPOJIb

1. MarHiTHe noje y BakyyMi.
MarsitHe noJjie, IHIyKIis MaraiTHoro noJjis. 3akoH bio-Capapa-Jlamiaca. MarniTHe
M0JIE PYXOMOTO 3apsiAy, IPsIMOTO Ta KOJIOBOTO CTpyMiB. [TOTIK 1 IUPKYJIAILIS BEKTOpa
B. MarsiTHe none cojieHoina i Topoina. 3akon Ammepa. Cuna Jlopenisa. Edekr
Xomna. CTaH KOHTYpPY 3 CTPYMOM B MarHiTHOMY moJjii. Po6oTa npu nepemimieHHi
KOHTYPY 3 CTPYMOM B MarHiTHOMY TOJIi. PyX 3apskKeHUX 4aCTHHOK B MarHiTHOMY Ta
eNIEKTPUIHOMY MOJISIX. [IUKI0TpOH.

2. EnekTpoMarHiTHa 1HIyKIIis.
Enextpomarnitha inaykiiis. 3akon @apanes. Ctpymu dyko. SBuiiie camoiHayKIIii.
Enepris maruitaoro noss. CTpyMu po3MUKaHHS 1 3aMUKaHHS. B3aeMoiHTyKITis.

3. EnexTpoMarHitHe mouie.
Buxposge enexkrpuune nose. Ctpym 3minieHHs. Enekrpomarnitae nose. Cucrema
piBHsIHb MakcBesuia. XBUIIbOBE PIBHSHHS JJIs €IEKTpOMarHitHoro mous. [lnocka
eJIeKTpoMarHiTHa XBuwisl. EHepris enekTpoMarHiTHOTo noJis. BunpominioBaHHs
JTUTIOJSI.

4. CeitnoBa xBwis. [HTepdepeHtIlisa cBiTia.
KopnyckynsipHo-xBriiboBa mpupoa citia. CBiTiioBa XBUIIs. 3aKOHU JIIHIHOT
ontuku. ®oromerpis. IHTepdepenuis cpitiaa. Po3paxyHok iHTEphepeHIInHOT
kaptuHu. CriocoOu croctepekeHHs iHTepdepentii. [nTeppepeniiis Ha TOHKUX
iiBkax. [Tonocu piBHOro Haxumy i piBHOi ToBUIMHU. Kinbisg HeroToHa.
IaTepdepomerpu.

5. Audpaxkuis cBiTia.
Asumme qudpaxiii. [Mpuniin [Noitreaca-Openens. udpakiis Openens Bin
KOJIOBOTO OTBOPY 1 KostoBoro aucka. Judpakuis @paynrodepa Big MIITHHH.
Judpaxuis cBiTia B rpaTku. Judpaxiis peHreHiBCbKUX npoMeHiB. ['onorpadis.

6. [Tonspu3zariis cBitia.
[Tpuponane 1 monsipuzoBane cBiTi0. [lonspuzaliis npu BiAOUTTI TaB 3aJIOMJICHI.
[Monsipuzarist mpu moABIMHOMY TIpoMeHe3anoMieHi. [IpoxomkenHs
MOJIIPU30BAHHOTO CBITJIAa Yepe3 KpucTaniuny miactury.[lnmactuHa Mix nBoma
nosisspuszaropamu. llITyune noasiitHe mpoMene3anomiieHHs. [loBepTaHHs MIOMKUHA
NOJIIpU3aLii.

7. B3aemonist cBITJIa 3 PpEUOBUHOIO.
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HopmanbHa 1 anomanbsHa qucnepceis. ['pynoBa mBuaKicTh XBWIb. EeMeHTapHa
teopis quctiepcii. [lormunanns cBitia. PoscitoBanns cBiTia. EdekT Bapinopa-
Uepenkosa.

8. KBanToBa onTuka.

TeruioBe BUIIPOMIHIOBAHHS 1 JIOMIHECLEHITISl. BUNIpoMiHIOBaJIbHA Ta MOTJIMHAIbHA
3JIaTHICTH Ti1a, 3akoH Kipxroda. 3akon Credana-bonbiimana. 3akoH 3minieHHs Bina.
®opmyna Penes-/xinca. opmyna [1nanka. ['aneMiBHE peHTTE€HIBCbKE
BunpoMidioBanHs. PotoedekT. Jlocain bore. Ebext Komnrona. ®otonu Ta ix
BJIACTUBOCTI.

9. bopiBcbka Teopist BOJIHEBOI'O aTOMa

3aKOHOMIPHOCTI B aTOMHUX criekTpax. Moneni atoma Tomcona 1 Pezepdopaa.
[Toctynatu bopa. Hocniau ®panka i ['epus. [IpaBuna kBaHTyBaHHS KOJIOBUX OPOIT.
Enementapna 60piBchbKa TE€OPist BOJIHEBOTO aTOMa.

10. KBanToBa Teopist aToMa 1 MOJIEKYJIH.

['inore3a ne-bpoitnst, XBUIBOBI BIACTUBOCTI MIKpOo4acTUHOK. [IpuHnunu
HeBU3HaueHocTel [elizenOepra.PiBusuus llpeninrepa. @i3uynuii 3MicCT 1
BJIACTUBOCTI XBWJIbOBO1 (DYHKIIIT «TIC1». 3B»s130K piBHSAHHS [lIpeninrepa 3 XBUIbOBUM
piBHSHHSAM. PyX BUIbHOT MIKPOYaCTUHKU B OJHOMIPHIN «IOTEHITIANBHIN M1,
Tynenbuuii epext. KBanToBa TEOpist BOAHEBOT0 aToMa. CIIEKTPH JTY>KHUX METAIB.
Hopmanbuuii epext 3eemana. MyabTHUIUIETHICTh CIIEKTPIB, CIIH €JIEKTPOHA.
PentreniBcbki criekTpu. MexaHIYHUN 1 MATHITHUH MOMEHTH atoma. Jlociiau
[repna i I'epnaxa. [Ipunnun [aymi. Po3nosin enekTpoHiB B aTOMI 110 €HEPTeTHIHUX
piBusx. [lepionuuna cucrema JI.I.Menneneesa. Enepris Mmonexynu. MonexkynspHi
cnextpuro KomOiHariiine po3citoBaHHs CBIT/Ia. BuMyiiieHe BUTPOMiHIOBAHHS.
Jlazepwu.

11. TernmoBi BIACTUBOCTI KPUCTAIIB.

Kpucranu. TernoeMHicTs KpucTaiiB: 3akoH Jrononra i [111, Teopis Enmreiina,
teopis [ebas. DoHOHH.

12. KBanrtoBa cratuctuka ®epwmi-Jlipaka.

Enexrponnuii ra3. ®ynkiis posnoainy depmi-/lipaka.Po3mnosin enexTpoHis 3a
IMITyJIbCAaMU Ta €HEprisMU. BUpoKeHHs eNeKTPOHHOTO raszy. 30Ha
CTPYKTypaTBepAOro Tijia. J[uHaMmika eJIeKTpOHa B KPUCTAJII.

13. HamiBnpoBiTHHKH.

EnextponpoBigHicTh MeTamiB. BiiacHa 1 JOMIIIKOBA €JIEKTPOIPOBITHICTD
HaIBIPOBITHUKIB Ta ii TeMIlepaTypHa 3aJekHICTh. Bunpsmiistoua nist p-H-
nepexoay. HamBnpoBiqHUKOBI (DOTOSTIEMEHTH.

14. HanmpoBiqHUKH.

SBuiie HaAMPOBIAHOCTI 1 Horo ¢i13udHa npupoaa. Hannposigauku 1-ro ta 2-ro tuy.
[Ipo6iema BUcOKOTEMIIEpATyPHOI HAAMPOBITHOCTI.
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15. bBynosa spa. SnepHi peaxiiii.
Ckutag 1 XapaKTepUCTUKH aTOMHOTO sifipa. Maca 1 eHepris 3B»s3Kky siapa. Mogeni
aToMHoro sanpa. SAnepui cunu. PanioaktuBHicTh. AnepHi peaxiii. J[iIeHHS BaXKKUX
siep 1 BUAUICHHS aTOMHOI eHeprii. TepmosiiepHi peaxiiii.

16. EnemMeHTapHI YaCTUHKH.
Krnacu enemenTapHux 4acTHHOK. MeToau peecTpaliii eIeMeHTapHUX YaCTUHOK.
KocMmiuni mpomeni. YacTuHKY Ta aHTUYaCcTUHKU. J{MBHI yacTuHKU. HelTpuHo.
Cucrema eneMeHTapHUX YacTHHOK. KBapkw.

JonaTrkoBa indopmanist 3 IMCUUIIIHHA

B yMoBax aucTaHIIHHOrO abo0 3MINIAHOTO PEXKHUMY IPOBEACHHS 3aHAThH
opraHizallisi OCBITHbOT'O MPOIIECY 3IIACHIOETHCS 3 BUKOPUCTAHHSIM TEXHOJIOTIN
JUCTAaHIIMHOTO HaBYaHHS: IIATQOPMHU AUCTAHIIHHOTO HaB4YaHHS «CIKOPCHKHID,
«Enextponnuit kammycy». HaBuanpHuii mporiec y Takiii QopMi 3IIHCHIOETHCS
BIJIMTOBITHO JI0 3aTBEPHKEHOTO PO3KIIaly HABYAIbHUX 3aHSTh.

®  MOXMCIUBO 3APAX)8AHHA CepmMupixamie NpPoxXoOHCeHHs OUCMAHYIUHUX YU
OHAQUH KYPCI8 3a memoto «3azanvha pizuxay,;

®  3000y8ayi GUWOI 0C8IMU 3 [HKIIO3IEIO MOJNCYNb ONAHOBYBAMU HABUANLHY
oucyuniiny, Ha 6asi OUCMAaHYitiHOI n1am@opmu 3a iIHOUBIOYalbHUM 2padiKom
ni020MOBKU, Ma 00OMOBIEHICMIO 3 BUKIAOAUEM.

Jlexmop 3anuwae 3 cob6or npaso 3MiHIO8AMU NOPAOOK BUKIADY HABYATLHO20 Mamepiany,
YACMKOBO 1020 00°€M | 3MICM 3ANIEHCHO BI0 NIZHABANLHUX MONCIUBOCHEN CMYOeHmig i
30amHoCmi U020 3aCB0EHHSL.

Po6ouy nporpamy HaBYaJIbLHOI JTUCUMILIIHM (cHJIadyc):

Cxu1ageHo cTapiiuM BUKIagadeM kadeapu 3arajibHoi (P13UKHU Ta MOJACIIOBAaHHS (DI3UYHUX
nporeciB Jlpo3nenko Omnekcanaporo BomoaumupiBHOO

YxBaJsieHo kadenporo 3araiabHoi (Pi3UKK Ta MOJIEeIIOBaHHS (HI3UYHUX MPOIECIB (TIPOTOKOI
Ne 06-26 Big 24.06.2026 p.)

IMoroaxeno MeToIUYHOIO KOMICIEIO XIMIKO-TEXHOJIOTTYHOTO (hakynbTeTy (mpoTokosn NelO
Big 25.06.2026 p.)
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