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Mporpama HaB4YaNAbHOI AUCLUNAIHK

1. Onuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaT HaBYaHHA

Kypc ¢pi3uku € pyHOameHmManbHOO OCHOBOK 0415 BUBYEHHSA U4in020 pAOY ducyunnid npogeciliHoi
ma nPaKkmMu4Hoi NiG2o0moBKuU iHXeHepis pi3HUX Hanpamie Nid2comosKu. B npouyeci susyeHHA OucyuniHu
«®i3uka» cmydeHmu HabyOdyme rpyHmMoeHe pPO3yMiHHA 30KOHI8 MNpupoou, rMNOKAAOeHUX 8 OCHO8Y
iHM#eHepHUX Ma 00CAIOHUUbKUX pilueHb rnpu supiuleHHi pi3HUX 3a60aHb.

Mema Has4anbHOI ducyunniHu

®i3uKka € 00HIED 3 OCHOBHUX MPUPOOHUYO-HAYKOBUX OUCUYUNIH, 8 AKUX 8UB4YAIOMbLCA 3GKOHU
Hexcusoi npupodu. [1i0 NpupoOHUYUMU HAYKAMU Cb0200HI MOXCHA PO3yMimu mi 2asy3i 3HaHb, 8 AKUX
mMoxce bymu nposedeHuli ekcrniepumeHm 04 niOmeepoxceHHA npunyujeHs i moodenel, 8UCYHEHUX
meopiero i nposedeHux 0ocnidis. Eeonoyia po3BUMKY MNPUPOOHUYUX HAYK 00380/U7Ad iCMOMHO
po3wupuUMU YumM HayKam memooosnoe2ito 00CAi0HeHb NOpPiBHAHO 3 (inocoghieto, YacMuHoOK AKOI BOHU
bynu, i nepemsopumu ix i3 cno2nadasnbHUX 8 eKCrepuMeHmasnbHi.

B Knacu4Hux Kypcax gizuku cmyo0eHmu sus4aomb 3GKOHU rpupoou, AKi € OCHOBOK NepesamHoi
binbwocmi  iH¥eHepHUx, MmexHiYHUX ma 6iomexHos02iYHUX OUCUUNAIH, AKIi HUHi € camocmiliHumu
obacmamu 00cnioxceHb ma nPAaKkmukKu.
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Memoto susyeHHa QucyunaiHu € hopmysaHHa y MmalibymHix ¢gpaxisyie cmilikux 3HaHb 3 30KOHI8
npupoou, yMiHHA B8UKOpUCMOBY8AMU OMPUMAHHI 3HAHHA rpu nooaabUWoMy 6UBYEHHI creyianbHux
ducyunanid, a makox y malibymniti npogpecilinili disnoHocmi. @opmysaHHa 30amHocmel:

- 30amHicmb 3acmocosys8amu 3HAHHA Y MPAKMUYHUX cUmMyauyiax;

- 30amHicmb s4umucsa i 080a100i8aMu Cy4acHUMU 3HAHHAMU;

- 30amHicmb 8uKopucmosyeamu 3HAHHA 3 MAMEMAMUKU ma ¢hiduku 8 o6cA3i, HeobxioHomy

01 00CA2HEHHA IHWUX pe3ysbmamie 0C8iMmHbOI npozpamul.

Mpedmem HasYAAbHOI QUCYUNAIHU — OCHOBHI MOHAMMSA MA 3AKOHU HEXCUBOI npupoou.

MicnAa  30C80€HHA  HABYAALHOI  OucyunaiHU cmyodeHm MNo8UHEH 3Hamu ma emimu
B8UKOpUCMOBY8AMU 3HAHHA 30KOHI8 Hexusoi npupodu Ha pieHi, HeObXiOHOMY 01a OOCAZHEHHA iHWUX
pe3ysibmamie O0C8IMHbOI NMPo2pamMu, 30KpemMa, mux, WO sexams 8 O0CHO8i OucyunaiH ¢axoso2o
CrIPAMYBAHHA: MEXAHIKU, MepMOOUHAMIKU Ma iH.

Ilpozpamni pezynomamu naguannsa:

- Bmimu 3acmocosysamu cy4yacHi mamemamuyHi memoou 071a pPo38°A3QHHA MPAKMUYHUX

30004, nN068’A3aHUX 3 OOCMIOMEHHAM | NPOEeKMy8aHHAM biomexHono2iYHUX rpouecis.

Bukopucmosysamu 3HaHHA i3uKu 0014 aHanizy biomexHoso2iyHUX npoyecis.

- Bukopucmosyroyu mikpobionozivHi, ximivHi, ¢iduyHi, ¢iduko-ximiyHi ma 6ioximiyHi memoodu,

emimu  30ilicHloeamu  XiMiYHUU ~ KOHMPoab  (BU3HAYEHHA  KOHUeHmpauii  po34uHie

de3iHgiKysanbHUX 3ac0bi8, MuMpysasnbHUX d2eHMie, KOHUEeHMpAyii KOMMOHeHMI8 MoMuUeHo20

cepedosuwa Mow,0), mexHon02i4HUli KOHMPOb (KOHUEHMpayii Oxcepen 8yaaneyo ma asomy y

KynbmypanbHili  piOuHi  ynpodosex«  npouyecy;, KOHUeHmpauii  yinboeo2o npooyKkmy);

MiKpobionozaiyHuli KOHMPOosb (8U3HAYEHHA MIiKPObIioa02iYHOI Yucmomu MoXcUsHUX cepedosuly

nicaa cmepunizauii, mikpobionoziyHoi yucmomu 6ioso2iyHo20 aeeHMa moujo), MikpobionoeaiyHoi

yucmomu ma cmepusnbHOcmi 6iomexHos102iYHUX MPOOYKMI8 Pi3HO20 NPU3HAYEHHS.

- basywo4ucs Ha 3HAHHAX PO 3AKOHOMIPHOCMI MEXAHIYHUX, 2i0pOMexaHiYHuUx, mensao- ma

MAcoobMiHHUX [poyecie ma OCHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu

8i0N0giOHEe yCMAMKY8AHHA Yy TMPOUeCi MNpoeKmysaHHA 8upobHuume 6iomexHon02iYHUX

nMpoOyKmMie pi3HO20 NPU3HA4YeHHA 014 3abe3rnevyeHHsA ix MaOKCUManbHOI edpekmusHocmi.

CmydeHm nosuHeH ymimu: nNoeOHy8amMu meopirto i MPAKMUKy 05 p038'A3y8AHHA MPAKMUYHUX
3080aHb; 3aCcmMoOcosy8amMu MPUHYUNU CUCMEeMHO20 QHAsI3Yy, MPUYUHHO-HACMIOKOBUX 308°A3KI8 MiXC
3HAYYWUMU akmopamu ma HAYKOBUMU i MEXHIYHUMU piuWeHHAMU, Wwo npulimaromeca nid 4ac
p038°A3aHHA CKAAOHUX npogeciliHux 3aday; 3Haxooumu nompibHy iHgopmauito y aimepamypi,
KOHCYn1bmysamucs i BuKopucmosysamu HayKkosi 6a3u 0aHuUx ma iHwi 8i0nogioHi Oxcepena iHgpopmauii 3
Memoro 0emasbHOo20 BUBYEHHS i O0CAIOHEHHSA IHHEeHepHUX MUMAaHb 8i0noesioHo 00 crieuianizayii.

Micna  ycniwHo20 30C80€HHA  OucyunaiHu, cmydeHm Mo8UHEH 807100imu  Habopom
KOMMEeTeHTHOCTEN 6GaKanaBPCbKOro pPiBHA, 30Kpema: 34aTHICTb 3acTOCOBYBATU 3HAHHA | PO3YMIHHSA
Haykosux ¢hakmis, KoHyenyil, meopit, npuHyunie i memodis, HeobxiOHUX 0718 NIOMPUMKU IHHEHEPHOI;
30amHicme 00 abCMPAKMHO20 MUCAEHHA, GHAANI3y ma cuHmesy; 30amHicme npulimamu o6rpyHmMoeaHi
piweHHA; 30amHicme npauyrosamu iHOUBIOYaabHO, 30amMHICMb NpPaAureamu 8 KOMAHOI; 30amHicmb
eheKmuBHO BUKOPUCMOBY8AMU MEXHIYHY simepamypy ma iHWi Oxcepena iHgpopmayii; 30amHicme
3acmocosyeamu 3HAHHA | PO3YMIHHA HAyKosux ¢hakmis, KoHuyenyil, meopil, npuHyunie i memodis,
HeobxiOHuUx 0718 nidompumKu dianbHocmi 8 cghepi csoei npogpecitiHoi disneHocm.



2. MpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NIOriUHIA CXemMi HaBYaHHA 33
BiANOBiA4HOIO OCBITHLOIO NPOrpPamolo)

Jlucuyunaina 6a3yemuvca Ha 3HAHHAX 3 GI3UKU MA MAMEeMAMUKU, 3ACBO0EHUX 8 PAMKAX
3a2a1bHOI cepedHboi ocsimu. BusueHHs Kypcy nepedbayae 8UKOPUCMAHHA HABUHOK 3 meopii 1
MexHIKU eKxcnepumMeHmy ma mMamemamuyvHux Hasu4ok, wo Habysarmscs 3a napaneabHo20
BUBUEHHA MamemamuuHux oucyunaii. HeobxioHUM enemMeHmMOoM npu 8usueHH! OUCUUNATHU €
0804001HHSL NOHAMIUHUM MA MAMeMAMUYHUM anapamom mamemamuuHo20 aHai3y,
amanaimuuHoi z2eomempii, AiHilIHOI aaz2ebpu ma e6exkmopHo20 aHanizy. Oxpemi NuMaHHs
8UMA2A0OMb BMIHHA PO36’A3AHHA Hatinpocmiwux dugepeHUianbHUX PIBHAHD, WO 8UBUAOMD Y
pamxax ducuunaivu «/[ugepeHuianvbHi piBHAHH».

Habymi 3HanHs ma YyMiHHA npu nodaabuwlomy HasuaHHi 6ydyms 3acmocogysamucs
npu 8UBHEHHI K 3a2ANbHO-MEXHIUHUX Mak 1 cneylaabHux ducyunaiu (biogizuka, pisuuHa ma
K0.10i0Ha xXimis, mowo).

3. 3MiCT HABYAJIBHOI JUCIUILTIHHI

Kypc ¢iszuku ckiazjaeTbes 3 IBOX 3MICTOBUX MO/YJIIB.

Pozainu i Temu Kypcy Qisuku:

Posain 1. ®isuyHI OCHOBU MeXaHIKU

Tema 1.1. KiHemaTnka MaTepiajlbHOI TOUKH Ta TBEP/IOTO TijIa

Tema 1.2. /I[mHamika cucreM (quHaMika MaTepiajlbHOI TOYKH Ta CHUCTEMHU TOYOK. JIMHaAMiKa
TBEP/IOTO Tijia)

Tema 1.3. Pobora Ta eHepris

Tema 1.4. EnemMeHTH creniajbHOI TEOPil BiTHOCHOCT1

Pozain 2. MosnekyssipHa ¢i3uka i TepMoguHaMika
Tema 2.1. OCHOBH MOJIEKYJISIPHO-KIHETUYHOI TEOPil
Tema 2.2. EneMeHTU TepMOJIMHAMIKU

Tema 2.3. fABuia nepeHocy

Po3znin 3. EnexTpocTaTuka Ta eJIeKTpUYHUU CTPYM
Tema 3.1. Enektpocraruka
Tema 3.2. EnekTpuyHuii cTpym

Posmin 4. Maraetusm
Tema 4.1. MaruiTHe moJie
Tema 4.2. EnekTpoMarHiTHe mosie

Posain 5.0nTnka

Tema 5.1. XBUJIbOBA ONITHKA.

Tema 5.2. KBaHTOBaA OIITHKA

Pozain 5. AromHa ¢izuka.

Tewma 5.1. bopiBcbka Teopist BOJIHEBOTO aTOMa
Tema 5.2. KBaHTOBa T€Opist aToMa i MOJIEKYJIH.



Pozzain 6. ®i3uka TBEp/IOTO TiIA.

Tema 6.1. Tens10Bi BJ1aCTUBOCTI KPHCTAJTIB.

Tema 6.2. KBanToBa cratuctuka ®epmi-/lipaka.
Tema 6.3. HamiBIIpoBiITHUKY Ta HAJIITPOBITHUKH.

Pozain 7. ®izuka aTOMHOTO sifipa Ta eJieMeHTapHUX YaCTOK.
Tema 7.1. BygoBa simpa. fnepHi peaxkirii.
Tema 7.2. EslemeHTapHI YaCTUHKH.

4. HaBuasipbHI MaTepiasiu Ta pecypcu

Ba3osBa JiTteparypa

1.

2.

Kyuepyk .M., I'op6auyk I.T., Jlynuk ILII. 3araneuuii kypc dizuku. T.1.- K.; Texnika, 1999 p.- 536
c. (HTB) BuB4aTu pekoMeHI0BaHi PO3IiIH

Kyuepyx .M., I'op6auyk L.T., JIynuk IL.I1. 3aransamii kypc ¢izuku. T.2.- K.; Texnika,2001p. - 452
c. (HTB) BuBuaTH peKOMEH0BaH1 pO3ALTH

Kyuepyk I.M., I'opbauyk L.T., Jlynuk ILII. 3aransuunit kype ¢izuku. T.3.- K.; Texnika,1999 p - 520
c. (HTB) BuB4aTn pekoMEeHI0BaHi PO3IiIH

O.I1.Ky3p,0.B.[lpo3nenko,0.B. [lonsHiBcbka 3aranbHa (Qizuka. [HTEepHET-pecypc 3a aJpecoro
http://physics.zfftt.kpi.ua BuB4aTH MOBHICTIO

Jla6opatopui po6otu 3 kypcy 3ATAJIbHOI ®I3UMKU. IntepHer-pecypc 3a  aipecoro
http://physics.zfftt.kpi.ua/mod/page/view.php?id=540 BuB4YaTH BigmMOBiAHO J0 Tpadika BHKOHAHHS
1abopaToOpHUX POOIT

JonomixHa Jitepatypa

6.

10.

11.

3aranpHa ¢i3uka: JuHamika [EnekrponHuil pecypc] : MeToauuHi pekoMeHauii A0 po3B's3yBaHHs
3a1a4d sl CTYJCHTIB 1HCTUTYTY TEEKOMYHIKAI[IHUX CHCTEM Ta IHIIMX TEXHIYHHUX (DaKyJIbTETiB /
HTVYY «KIll» ; yknan. A. B. Hemuposcbkuid, O. B. JIpozaenxo, O. I1. Ky3b. — EnexkTpoHHi TekcTOBI
mani (1 aitm: 1,34 Moaiit). — Kuis : HTYY «KIIl», 2011. - Ha3ea 3 ekpana. —
Hocrym: http://library.kpi.ua:8080/handle/123456789/1332

®i3uka. Po3nin «Enextpuka i Maraetusm» [EnekTpoHHMi pecypc] : KOHCHEKT JIEKIIi AJis CTy/IeHTIB
cneuianbHocTe  «lIpommcioBa  GiorexHomoriss»,  «OOnagHaHHS — (apMaleBTHYHOI  Ta
MikpoOionoriunoi npomucioBoct» / HTYY «KIII» ; yknaa. O. I1. Ky3e. - EnekTponHi TeKCTOBI JaH1
(1 daiin: 7,44 Moaiit). — Kuis : HTYVY «KIII», 2009. - Ha3Ba 3 expana. — loctym: http://library.ntu-
kpi.kiev.ua:8080/handle/123456789/153

®di3uka. Mexanika [ Enextponnuii pecypce] : HaBuansHuit nocionuk / H. I. Tapamenxko, O. I1. Ky3s,
O. B. lpo3nenko, O. B. Jonsanisceka ; HTYY «KIII». — Enexktponni Tekcrosi nanHi (1 ¢aiin: 2,83
Moaiit). — Kuis : HTYVY «KIII», 2016. — 128 c. http://physics.zfftt.kpi.ua/course/view.php?id=21
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.
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 «KP1I». —
Electronic text data (1 file: 2,95 Mb). — Kyiv : NTUU «KPI», 2014. — 103 p. — Title from the screen.
Ky3s, O. I1. MeTtoan4Hi BKa31BKH JJI CAMOCTIHHO1 MIATOTOBKH Ta BUBYEHHS JUCIUIUTIHU (i3HKa.

Pozain: «OnTukay a1 cTyaeHTIB (pakyIbTeTiB O10TEXHOJIOTIT Ta XIMIKO-TEXHOJOTIYHOTO HAIIPSMY
niaroroBku 6.051401 «bioTexnomoris», 6.051301 «Ximiuna Texnomnoris» [Enekrponnuii pecypce] / O.
I1. Ky3b, O. B. Ipoznenko ; HTYY «KIIl». — Enekrponni TekctoBi nani (1 ¢aiin: 12,5 MoaiT). —
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Kuis : HTVY «KIIl», 2013. - 93 c.

JliTeparypa st npaKTUYHMX 3aHATH
basoBa Jriteparypa
1. YeproB JI.I'., BopoObeB A. A., 3agauHuk 110 pusuke. - M., Boicimas mkosa 2007. (HTB)
2. Tectu 3 kypcy 3araysbHOl ¢i3uku. [EjgektpoHHuiéi pecypc]. — Pexum moctymy:
http://physics.zfftt.kpi.ua/course/view.php?id=14

HaB4yanbHUI KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

Jlexkminiai 3aHATTA

Ne .o . PexkomeHOayii uj000 30CB0EHHA
o/ Temu nexultil, nepenik 0OCHOBHUX NUMAHbB

Maruitne nose Ta iforo xapakrepuctuku. 3akonu bio-Capapa- | OnpairoBaHHs JEKIIHHOIO

1 Harm.aca, AMnep.a, Jlopenua. Pyx 3apsAKCHUX YaCTHHOK B Marepiany 3a JKepeaaMu
Mar"iTHomy noJi. EnexkrpomaraiTHa inaykiiis 3axkoH ®apanes. [2], [7] Enexrpuka Ta Mar€eTusm
SBume camoinaykiii. B3aemoinmykiris

XBunpoBa onTHka. InTepdepenmis cpitma. Iuépakmis cpitma. | ONPALIOBAHHSA JEKLIHHOIO

2 | Tlonspusanis cBiTna. J{ucrepcis, TOTIMHAHHS Ta poscitopamms | Mareplaily 3a JukCpelaMu
. [3], [11], Ontuka Ta aTomMHa
CBITJIA. bi
i3uKa

di3uKa aTOMHOTO fApa Ta eJIeMEHTApHUX 4YacToK. bynosa smpa. OHpaIFIOBaHH’I JICKIIMHOTO
3 MaTeplaiy 3a JuKepellaMHu

SnepHi peakuii. [3] snepHa di3zuka

IIpakTUYHi 3aHATTA
OCHOBHUM 3aBJIaHHAM ITUKJIY T[PAaKTUYHUX 3aHATh € OBOJIOAIHHA CTyJ€HTaMU
MpUMOMaMHU i METOZaMU IPAKTUYHOTO 3aCTOCYBaHHSA 3HAHb.

Has3Ba Temu 3aHATTA Ta Nepesiik OCHOBHUX NUTaHb (Nepenik ANAaKTUYHKUX 3acobis,
NOCWUAaHHA Ha NliTepaTtypy)
Po3ginn ¢pisukm 3rigHO HaBYaNbHOrO NAaHy
[4] komnneKcHi TecTn 3 po3ainy «ONTHUKa»
1 [4] KomnneKkcHi TecTn 3 po3ainy «ATomHa disnmKa»
[4] komnneKcHi TecTu 3 po3giny «fAaepHa disnka»

Ne n/n

JIaGopaTopHi 3aHATTA

Y npyromy ceMecTpi CTYZleHTH BUKOHYIOTh JIabOpaTOpHi poboTu 3 nmukiay «OmnTuka» Ta
«AtoMHa (i3uka» BIMOBIIHO 0 BCTAHOBJIEHOTO rpadika Ta po3KJIaAy 3aHATh.

OCHOBHMM B3aBAaHHAM ITUKJIYy JabOpaTOpHUX pOOIT € HAOyTTA CTy/eHTaMu JOCBimy
MPOBEJIEHHST €KCIIEPUMEHTATbHUX JIOC/I/PKEHb IIPU TIEePEBIPIll MOJI0KEHD TeOPil Ta 3aCBOEHHS
paBUJI 00POOKY eKCIIEpUMEHTTHHUX JaHUX Ta 0QOPMJIEHHS O/IEp:KaHUX Pe3yJIbTaTiB.

Jl1a miAroToBKW 0 pobotu B JiabopaTopii Tpeba: 1) BUBYUTHU IOJIOKEHHS Teopii; 2)
MiTOTYBATH MPOTOKOJI JOCTI/?KeHH; 3) BUKOHATU BIPTyasIbHY JIa0OpPaTOPHY POOOTY; 4) MPOUTH
TonepeAHiN TeCT /111 HepeBIpKY TOTOBHOCTI /10 BUKOHAHHSA J1aO0paToOpHOI poO0OTH




No
/1
3-1 | BuBueHH# iHTEpdEpEHITii CBiT/Ia
3-3 | Buznauenus audpaxiiii cBiTia
3-8 | lowrtiiskeHHSA TEIIOBOTO BUITPOMiHIOBAHHS
3-11 | JlocomipKeHHSA CIIEKTPa aTOMa BOTHIO

Hagzsa 1abopaTopHOi po60TH (KOMI'FOTEPHOTO ITPAKTUKYMY)

6. CamocrTiiiHa poboTa cTygeHTa

Camocmitina poboma cmyoenma 6KIOUAE: ONPAYIOBAHHS JIeKYIIHO20 Mamepiany ma OKpeMmux
nUManb meopii, AKi BUHOCAMbCA HA CAMOCMIlIHE ONPAYIO8AHHS, NIO20MOBKA 00 NPAKMUYHUX 3AHAMD,
PO038’3Y8AHHA 3A0a4 OOMAWHLO20 3AB0AHHS, NIO2OMOBKY 00 1AO0pamopHux pobdim, nid2omoeKy 00
MOOYIbHOI KOHMPOLHOT pobOmMU.

OnpamroBanHs  JIGKIIHHOTO Marepially IPOBOAMTBCS PETYJIISIPHO TMPOTATOM CEeMECTpy 3a
KOHCIICKTOM Ta 3a PEKOMEHIOBAHOIO JITEpaTyporo. 30KpeMa CaMOCTIHHO 1 JEeTalbHO ONpaIlOBATH
CIIIyIOYi PO3/ALIN Ta MUTAHHS:

KoauBanbhi npouecu.

KonuBansauii koHTyp. Hesracaroui, 3racaroui, BumylieHi konuBaHHS. Pesonanc. Buxpose
enekTpuyHe noje. Enextpomarnitae mose. Cuctema piBHAHBR MakcBena. EHeprisi eJIeKTpOMAarHiTHOTO
TOJIAL.

KBanToBa onrTuka.
Tennose BunpomintoBanHa. POTOHH Ta X BIACTHUBOCTI.
ATomHa ¢i3uka.
bopiBchbka Teopis BOJHEBOTO aroma. XBHWJIBOBI BJIACTUBOCTI MIKPOYACTHHOK. PiBHSHHS
Mpeninrepa. CnexkTpu OaraToelneKTpOHHUX aToMiB Ta ix OymoBa. bynoBa monekynu. KBanToBa Teopis
aToMa 1 MOJIEKYJIH.
®di3zuka TBepaOro Tijna.
TenuoBi BiactuBocTi KpuctainiB. KBantoBa crarucrtuka ®epmi-/lipaka. HamiBnpoBigHuku Ta
HaJIITPOBITHUKHY.
EneMenTapHi YaCTMHKU Ta iX BIaCTUBOCTI. YaCTUHKM Ta aHTUYACTHHKHU.

Po3B’a3yBaHHs 3a/1a4y TOMAIIHBOIO 3aBJIaHHS MPOBOAUTHCS 3 METOIO 3aKPIMJICHHS 3HAHb Ta YMIHb
IPaKTUYHOT'O 3aCTOCYBAHHS MOJIOKEHB TEOPIi.

[TinroToBka a0 nabopaTopHUX poOIT mependavyae BHUBYEHHS CTYIEHTOM 3aKOHIB (I3MKH, SK1
HEepeBIpSIOTbC NPU BUKOHAHHI JITAOOPAaTOPHMX JOCITIJKEHb, METOJMKH IPOBEIEHHS JOCIHIKEHb,
MIPUIIAJIIB, 110 3aCTOCOBYIOTHCS ISl BUMIPIOBaHb, MOPSIKY OOPOOKH pe3ybTaTiB €KCIIEPUMEHTY.

[Ticns mpoBeneHHs 1abopaTopHOi poOOTH CTYACHTH MOBUHHI OOPMUTH Pe3yabTaTH JOCIHIKEHb:
BUKOHATH HEOOX1IH1 00UHCIIeHHsI, MOOyIyBaTH Tpadiku, po3paxyBaTH MOXUOKH.

[TinroToBKa A0 MOJYJIbHOI KOHTPOJBHOI poOOTH mHependadae MOBTOPEHHS CTYyIEHTAMU TOJIO0XKEHb
Teopii Ta IX MPaKTUYHOTO 3aCTOCyBaHHS. BukoHaHHs 1ie€i po6boTu BuMarae Biz 1 10 2 roauH.

MoniTUKa Ta KOHTPO/b
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHWN (OCBITHBOrO KOMMNOHEHTA)

Biosioysanus nexyii, npakmuynux 3auamv ma 1ab60pamopuHux pobim € 0008 ’a3koeum. Y pa3si
X80pobu cmyoeHm 30008 A3aHUll NPeOCmasiamu 008I0KY NpPO MEPMIH NPOXOONCEHHs JIKYBAHHS,
oopmieHy HANeHCHUM YUHOM 8 YCMAHOBI, e NPOoXOOUuno NiKy8aHus. B inwux eunaoxax (nanpuxnao,
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cimMelHi 06CmaguHU) NUMAHHS BUPIULYEMBCS 8 THOUBIOYATbHOMY NOPAOKY pa3om 3 suxiadavem. Y 6yov-
AKOMY 6UNAOKY CMYOEHMAM PpPeKOMEeHOYEMbCA 6i0gioyeamu yci 6UOU 3aHAMb, OCKIIbKU HA HUX
BUKNAOAEMbC  MeOpemUdHUll  Mamepian ma po36UBarOMvbCs HABUYKY, HEOOXIOHI 0Nl BUKOHAHMSA
cemMecmpoB80o20 IHOUBIOYAIbHO20 3A80AHHS, 1AOOPAMOPHUX POOIM MA OOMAWHIX 3A80AHb.

1li0 uac nposedenHs JNeKYIUHUX, NPAKMUYHUX MA JAAOOPAMOPHUX 3AHAMb  00380JEMbCS
BUKOPUCMOBYBAMU MOOIIbHI mene@oHU 0Nl CAHKYIOHO8AH020 NOWYKY IHGopmayii 6 Inmepnemi a
Maxkooic Ol NPOXOONCEHHST MeCMYBAHHS, | OJi1 NPOBEOEeHHS 0OYUCTIeHb HA NPAKMUYHUX [ 1aDOPAMOPHUX
3aHAMmMAX ma GUMIDIOBAHHA 4ACYy HA 1AOOPAMOPHUX 3aHAMMAX (8 pasi HAAGHOCMI 6 cmapm@oHi
BI0NOBIOHUX NPOCPAMHUX NPOOYKMIB).

B pazi  oucmanyiunoi gopmu HasyanHs Ha JAeKyii GUKAIAOAY KOPUCMYEMBCS  BILACHUM
npesenmayitunum mamepianom, sukopucmogye Z0om ma Google Meet ors euxknaoanns nasuanbroeo
Mmamepiany.

Mo euxonanusa nabopamopHux pobim Oonyckaromvca cmyoewmu 3a ymos. 1) HasaeHicmb
NpomoKoxy, 2) nicls YCRIUWHO20 NPOXOOJCEeHHs 6XIOH020 KOoHmpoaw. Pezynomamu eumiprosans
cmyoenmu 3aHOCAMb Y NPOMOKONL i nped sagnsaioms eukiadayy 01 nepesipku. He nepesipeni dami 0o
3axucmy He npuumaromecs. [na 3axucmy nrabopamopHoi pobomu cmyoenm nogunern 0amu 6i0n08iob Ha
KOHMPONbHI  3aNUMAHHS, NPABUIbHO OQopmMumu pe3yibmamu  uUMIpie (po3paxyeamu 3HAYeHHs
HeoOXIOHUX GeuduH, nooyoysamu 2pagiuni 3a1exi#cHoCmi 8i0N0GIOHO 00 ICHYIOUUX NPABUL, 0OYUCIUMU
NOXUOKY, 3anucamu OCmamouHi pe3yabmamu OO0CHIONCeHHs 3 OOMPUMAHHAM NPASUTl OKPY2TIeHHs,
3pobumu 6UCHOBKU NO POOOMI).

3aoxouyeanvHi 6anu 6UCmMagialOmMuCs 3a; AKMUEHY pobomy HA NPAKMUYHUX 3AHAMMAX, YUACIb Y
GaxyrememcoKkux ma iHcmumymcokux onimniaoax 3 Qizuku. Kinvkicme 3aoxoyysanux 6anie He Oinvuie 5.
Mo petimunzy cmyoenma 000amMKO80 BKIOUAOMbCA OANU, 00EPHCAHI HA CMYOEHMCbKUX (Di3UUHUX
HAYKOBO-NPAKMUYHUX KOHpepeHYiax 3a yMosu npeod s8leHHs 8i0N08ioH020 cepmughikamy.

Ionimukoto Oeonaiinie nepeddbauacmvcs HeOOXIOHICMb CBOEYACHO20 BUKOHAHHA 3A80aHb. Yci
RUCLMOBI OOKYMEeHmU Maiome OYmu 3axunjeri 00 3aKiHYyeHHs MmeopemudHo20 HABYaHHs 8 cemecmpi. 3a
HeCcB0€UaACHe BUKOHAHHA 3A80aHb NpusHauaromvcs wmpagui 6anu. Ilepeckiadanns makux 3a80ab
nPOBOOUMBCA Y NPUSHAYEHUL BUKIA0AYEM YAC.

Yci yuacnuxu oceimnvozco npoyecy: euxnaoaui i cmyoenmu 6 npoyeci pooomu 6USUeHHs
OUCYUNTITHU MAIOMb Kepy8amucy NPUHYUNAMU akademiunoi doopouecnocmi, nepedbauenumu «Kooexcom
yecmi Hayionanvnozo mexniunoeo ywigepcumemy Yxpainu «Kuigcokuil noaimexwiyHuti iHCMumymyy
https://kpi.ua/code.

AxkanemiyHa J00pOYECHICTh Ma€ Ha yBa3l OBOJIOMIHHS CTYJEHTOM HEOOXIJHUMH 3HAHHAMH Ta

YMIHHSIMH Ta 3JIaTHICTh NPOAEMOHCTPYBAaTH III 3HAHHS Ta YyMIHHA. AKaJeMiyHa HeZ0O0pOYECHICTh
NPOSIBIISIETHCSI Y 3aCTOCYBaHHI CTYJICHTOM MINMAPrajlioK, HECAaHKI[IOHOBAHOTO JOCTYIy B IHTEpHET TOIIo
miJ] 9ac KOHTPOJIbHUX 3axo[iB (3axucty PP, nmaGoparopHux poOiT, BUKOHAHHI 3aBJaHb MOIYJIbHHUX
KOHTPOJIBHUX pOOIT, MArOTOBLI BiAMOBIJeH Ha icnuTi). B pa3i BUsBIEHHS akaJeMiyHOi He10OpOUYECHOCTI
KOHTPOJIbHUM 3axif JUIs JAaHOTO CTYAEHTa NPUIHMHSIETHCS 1 MEPEeHOCUTbCS Ha 1HIIMH 4Yac, a TaKoX
HapaxoBYIOThCS IITpadHi 6aH.

8. Buau KOHTPOJIIO Ta peiTUHroBa CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaByaHHA (PCO)

Petimune 3 oucyunninu (P/]) epaxoeye pobomy cmyoenma npomseom cemecmpy ma piGeHb 3HAHb |
HABUYOK, BUSBIEHUX HUM HA ICNUMI.
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Petimune 3 oucyunninu popmyemucs ax cyma 06anis, HApaxo8anux cmyoeHmy 3a:
®  pe3yrbmamamu 1a60pamopHux 3aHAMs;
®  GUKOHAHHA NPAKMUYHOI pobomu,
®  BGUKOHAHHA MOOYIbHOI KoHmpoabHOi pobomu (MKP),
Kpumepii oyiniosanns pezyrismamis pobomu Ha 6 cemecmpi Hagedeni 6 maobauyi 1, wmpaghui ma
3a0x04y8anbHi oanu- 6 madbauyi 2.

Ta6nuys 1. PEATUHTOBA CUCTEMA OL|IHIOBAHHS (PCO)

Bus pobotun KinbkicTb O1iHI0OBaHHA MaxcumaybHO
MO>KJINBA
KiJIbKiCTh OasIiB
JlabopaTopHi 4 3axucT poboTu 40
3aHATTA! IToBHa BIAIIOBiAb 10
HemnoBHa BigIOBIAb 8
3a0oBUIbHA BiIIOBIAD 6
IIpakTuka 3axucr 1 10 10
1 3axucr 2 8
3axucr 3 6
MKP B 3asnexxkHOCTI Bij 0-50 50
1 KIJTBKOCTI ITPABUJIBHUX
BiZIIOBiZIEN
Cyma BaroBux 6aJ1iB KOHTPOJIBHUX 3aXO0/IiB 100

Tabauysa 2. LUTPA®HI TA 3AOX0O4YBA/IbHI BANTU

O
1. fIKicHe BeJIleHHSI KOHCIIEKTY JIEKITIH 1...5
2. YyacTb y KOH(}EpEeHIIisX, ceMiHapax, MiZIroToBKa pedeparin 5
MaxcuMajIibHa cyMa 3a0X04yBaJIbHUX Rs 10

Cemecmposuii KonHmpoas. 3anik nposoOUmMsCs Ha NPAKMUYHIL pOOOMI.
YMOBOIO JIOMYCKY J10 3aJliIKy € BUKOHaHHS Y400BOTO IJlaHy Ta oTpuMaHHs He MeHIie 30 OaniB cyMapHO
10 IPAKTHULI Ta 1abOpaTOpHUX POOOTAX.

Jns otpumaHHS cTyAeHTaMu BianoBiaHux ouiHoK (ECTS Tta TpamuuiiiHux) Horo peTHHroBa OIliHKA
RD nepeBoauThbes 3riJHO TaOIUIIL:

Tabyuis BIAMOBITHOCTI pEUTUHTOBUX OasIiB OIIHKAM 32 YHIBEPCUTETCHKOIO IIKAJIOKO!

Kinvxicmo 6anie Ouyinxa
100-95 BinMin=aO
94-85 Jyxe nobpe
84-75 Jobpe
74-65 3a10BIILHO
64-60 HocraTHbo
Memnime 60 HeszanosinpHO
He BukoHaH1 yMOBU JOIMYCKY He nonymieno

! Mpu pucranmiiiniit gopmi HaBuaHHsS poGoTa B TaGOPATOPIi — Le AEMOHCTPALLs CTYICHTOM BHUKOHAHHS POGOTH ra
BipTyaJbHOMY MaKeTi.



9. JlonarkoBa indopmauis 3 TUCUMILTIHA

Jonarok 1. Ilepesik nUTaHb, IKi BHHOCATHCA HA CEMECTPOBUU KOHTPOJIb

. MaruiTHe mosne y BaKyyMi.

MarsiTHe mosie, iHAYKIlisS MaraiTHOTro noJist. 3akoH bio-CaBapa-Jlamuiaca. MarHiTHe mojie pyXoMoro
3apsiy, IpsIMOTO Ta KoJloBoro cTpyMiB. T1oTik 1 mupkyssiis Bektopa B. MarHiTHe nose coneHoina
i Topoina. 3akon Ammnepa. Cuna Jlopenis. Edexr Xomna. Ctan KOHTYpY 3 CTPyMOM B MarHiTHOMY
noti. PoGoTa npu nepeminieHHi KOHTYypy 3 CTPYMOM B MarHiTHOMY 1oJii. Pyx 3apsipkeHnx
YaCTMHOK B MarHiTHOMY Ta €JIEKTPOUYHOMY MOJIAX. [IUKI0TpOH.

. EnexrpomarnitHa iHIyKIIisI.

EnexrpomarnitHa innykis. 3akon @apazaes. Ctpymu dyko. SABuime camoinaykiii. Enepris
MarHiTHOro nojst. CTpyMH pO3MHUKaHHS 1 3aMHUKaHHA. B3aeMOIHAYKITis.

. EnextpomarniThe more.

Buxpoge enexrpuune none. Ctpym 3minieHas. EnexkrpomarniTae nosne. Cuctema piBHSIHbD
MakcBena. XBUIbOBE PIBHSHHS IS €IEKTPOMaruitTHoro nmods. [1nocka enekrpomMarHiTHa XBUIIAL.
Enepris enekrpomMarHiTHOTO mosisi. BUnpomiHioBaHHS AUTIOIS.

. CBiTnioBa xBuiis. [HTEepdepeHiis cpitia.

KopmyckynsapHo-xBuiiboBa mpupoa cBitia. CBiTiIoBa XBHIISA. 3aKOHU JIIHIMHOT ONITUKH.
®oromerpis. [ntepdepenuis cpitna. Pospaxynok inTepdepeniiitnoi kaptunu. Criocobu
cnoctepekeHHs inTepdepentii. [nrepdepeniiisa Ha TOHKHX TuTiBKax. [lonocu piBHOTrO Haxmiy i
piBHO1 ToBIMHU. Kinbis Hetotona. [aTepdepomerpu.

. Audpaxmis cpitmna.

SAsume nudpaxii. [Tpunnin [toiirenca-®Openens. Audpakiis @penens BiJ KOJIOBOTO OTBOPY i
KoJoBoro aucka. Judpaxiis @paynrodepa Bin minnan. Judpakiis cBiTia Big rpatku. Judpakiis
PEHreHiIBChbKUX MpOMeHiB. ['onorpadis.

. [lonsapu3ariis cBiTia.

[Tpupoxane 1 nonsipuzoBane cBiTio. [Tonspusanis npu BiAOUTTI TaB 3aomieHi. [lonspuzauis npu
noJBiIfHOMY ITpoMeHe3anoMieHl. [IpoxoakeHHs MoasSpru30BaHHOIO CBITIIA Yepe3 KpUCTATIUHY
wiactuny.[Inactuna Mixk 1BoMa nosnsipuzatopami. Lltyune nmosBiiiHe npoMeHe3aaIoMIIESHHS.
[ToBepTaHHs TUTOIIUHY MOJISPU3ALII.

. B3aemopis cBiTia 3 pe4OBHHOIO.

Hopwmanbha 1 anHomanbHa aucnepcis. I'pynoBa mBHUIKICTh XBUIIb. EneMeHTapHa Teopis qucnepcti.
[Tornuuanus cBitia. Po3citoBanns cBitia. Edext BaBinoBa-Uepenkona.

. KBanToBa onruka.

TemnioBe BUIPOMiIHIOBaHHS 1 JTIOMiHECIEHITis. BunmpomiHioBanbHa Ta MOTIMHANIBHA 3JJaTHICTD Tija,
3akoH Kipxroda. 3akon Credana-bonpimana. 3akoH 3mimeHHs Bina. ®opmyna Penes-/[xinca.
®opwmymna [lnanka. 'aneMiBHE peHTreHIBChbKe BunpomiHoBaHHsA. Dotoedext. Jocmia bore. Edexr
KomnTona. ®oToHu Ta iX BIaCTHUBOCTI.

. bopiBchbka Teopist BOAHEBOTO aToMa

3aKOHOMIPHOCTI B aTOMHUX criekTpax. Mozem aroma Tomcona 1 Pesepdopna. [Tocrynatu Bopa.
Hocninu ®@panka i I'epust. [IpaBuna kBanTyBaHHS KosioBUX opOiT. EnemenTapHa 60piBchKa Teopis
BOJIHEBOT'O aTOMa.

10. KBanToBa Teopist aToMa i MOJIEKYIIH.



['inote3a ne-bpoiiist, XBIUIBOBI BIACTUBOCTI MIKpOYacTUHOK. [IpuHIMIIM HEBU3HAUYEHOCTEH
['eiizen6epra.PiBusinus Llpeninrepa. @i3ugHui 3MICT 1 BIACTUBOCTI XBHILOBOT (PYHKIIIT «IIC1».
3B»s130K piBHAHHSA lpeninrepa 3 XBUILOBUM PIBHAHHAM. PyX BiIbHOT MIKPOUACTHHKH B
OJTHOMIpPHIH «rmoTeHIianbHil smiy». TyHensHuil edext. KBanTOBa TE€opiss BOJHEBOrO aToMa.
CrnexTtpu nyxHux metaiiB. Hopmansauii ehext 3eeMana. MyJbTHIUIETHICTD CIICKTPIB, CIIH
eleKTpoHa. PeHTreHiBChKi criekTpu. MexaHiuyHui 1 MarHiTHUH MomMeHTH atoma. [locmiau IltepHa 1
I'epnaxa. [Tpunnumn [Taymi. Po3noain e1exkTpoHiB B aTOMI MO €HepreTHYHMX piBHAX. [lepiognyuna
cucreMma JI.I.MenneneeBa. Enepris monekynu. MoinekyisipHi criektputo KomOinariiine
po3citoBaHHs cBiT/Ia. Bumymiene BunpomintoBanHs. Jlazepu.

11. TeruioBi BIaCTHBOCTI KPUCTAIIB.
Kpucramu. TermmoemHicTs KpucTaiis: 3akoH [rononra i [1ti, Teopis Enmreitna, Teopis [ebast.
DOHOHHU.

12. KBanToBa cratuctuka @epwmi-/lipaka.
Enextponnuii ra3. ®ynkuisa posnoainy depwmi-Zipaka.Po3noain enekTpoHiB 3a iMIyabcamMu Ta
eHeprisiMu. BUpopkeHHs eleKTpOHHOTo ra3y. 30Ha CTPYKTypaTBepIoro Tina. J[uHaMika enexkTpoHa
B KPHUCTAJI.

13. HaniBnpoBiTHUKH.
EnextponpoBiaHicTs MeTaniB. BiacHa i 1oMilIKoBa €JIeKTPONPOBIAHICTS HAMiBIPOBIIHUKIB Ta 11
TEMIIepaTypHa 3aJIeXKHICTh. Bunpsmiistoua nist p-H- nepexoy. HamiBnpoBiqHHKOBI (hOTOEIIEMEHTH.

14. HanmpoBigHHUKH.
SIBuIne HaAIPOBIAHOCTI 1 Horo ¢iznuna npupoaa. Hangnposigauku 1-ro Ta 2-ro tumy. [Ipobiema
BHUCOKOTEMIIEpaTypPHOI HAIAMPOBITHOCTI.

15. bynosa sanpa. SnepHi peakiii.
Ckuaj 1 XxapakTepUCTUKHA aTOMHOTO siipa. Maca 1 eHeprist 3B»s3Ky aapa. Mojesi aToMHOro sjipa.
SAnepni cunu. PagioaktuBHicTh. SAnepHi peakiii. J[ieHHS BaXXKUX sep 1 BUAUICHHS aTOMHO1
eneprii. TepmosiiepHi peaxiiii.

16. EnemeHTapHi YaCTUHKH.
Knacu enemenTapHux yacTUHOK. MeToiu peecTpalii e1eMeHTapHUX YacTUHOK. KocMiuHI TpoMeHi.
Yactunku Ta antuyactuHku. [{uBHi yactunku. Helitpuno. CucreMa eneMeHTapHUX YaCTHHOK.
KBapku.

Jonatok 2. [IporpamHi pe3ysibTaTi HaB4aHH:A (posimupena hopma)

3HaHHA, Habymi npu 8us4YeHHi mamepianie KpedumHo2o MoOyst0, MarbmMe cmamu
30MOpyKo M00as6WO20 YCMiWHO20 3AC80EHHA CMyOeHMamu crneyianbHux OucyunsiH.
38’A3GHUX 3 BUBYEHHAM iX meopemu4HUX OCHO8 ma Memo0i8 MPAaKmMu4YHO20 30CMOCY8AHHA.
CmyOeHmu Mo8UHHI 3HAMU MOHAMMA, A8UWA, 3AKOHOMIPHOCMI Ma 38'A3KU MiX HUMU,
ymMimu aHanizysamu, pobumu BUCHOBKU, 8UMNpPasaAaAmMuU MpunyweHi MoMusaKu: mamu
2nubokKi, MiyHi, y3a2anbHeHi 3HAHHA NPO npeomemu, ABUWA, MOHAMMS, Meopii, IXHi
cymmesi 03HAKU mMa 38'A30K OCMAHHIX 3 (HWUMU MNOHAMMAMU: 30aMHicmeb
gukopucmosyeamu Habymi 3HAQHHA AK Yy CMAHOAPMHUX, MAK i 8 HecmaHoapMmMHuUX
cumyauisix, a Maxkoxc npu 8UBYEHHI iHWUX OUCYUNIIH.
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B pe3ynomami cmydeHmu Habydymeo
YMIHHA:
AHanisyBatm MNOBEAjiHKY TFapMOHIYHUX KOAMBAHb MNPU HaKNafaHHI, BU3HayaTw
XapPaKTEPUCTUKM KOFEPEHTHUX XBU/Ib | 3aNUCYBATU PIBHAHHA LMX KOJIMBAHD.
AHani3yBaTH ABULLA OTMHAHHA XBUIAMM NepeLwKoa, npuHumn MNonreHca-dperHens.
O6uncnoBatM 30HM PpeHend, a TAKOXK BM3HAYATU MIHIMYMM Ta MAKCUMYMMU
ANPPAKLIMHUX KAPTUH.
3acTOCOBYBaTM 3aKOH bptocTepa ana fOCAIoKEHHA NONAPU30BAHMX XBUIb.
BMKoOpUCTOBYBAaTU NONAPU30BaHI XBUAI AN1A AOCNIOKEHDb PEHOBUH.
3acTocoByBaTN AMCNEPCIO AN1A OTPUMAHHA CNEKTPY eNeKTPOMArHiTHUX XBUb.
3actocoByBatTh ¢yHKUii Kipxroda gns onucy xapakKTepucTuk abcontoTHO YOPHOro
Tina.
O6uyncnioBaTH 3MiHW B NOBEAiHL HarpiTUX TiN.
BukopucTtoByBaT POTOHM AN5 ONUCY NOBEAIHKM CBIT/1a AK XBUAi TaK i AK NOTIK
YaCTMHOK.
3acTocoByBaTU moaeni atoma i noctynatm bopa ana oocnigKeHHA BOAHEBOro aToma.
BukopucTtoByBaTu rinotesy ae bpowna gna aHanidy xBM/1bOBMX BNACTUBOCTEMN
MIKpPO4YaCTUHOK.
Po3paxoByBaTh CTaH Pyxy MiKPO4YaCTMHOK. AHaNi3yBaTU NOBEAiIHKY MiKPOYACTUHOK
Ha niacTasi piBHAHHA LW peaiHrepa.
BuKopucTOBYBaTM 3HAHHSA AN1A aHaNi3y CNeKTpiB 6arato eNIeKTPOHHMX aTOMIB.
AHani3zyBaTu peHreHiBCbKi CNeKTpu.
3actocoByBaTH byaoBy 6aratoeNekTPOHHMX aTOMIB NPY BUBYEHHI po3noainy
€N1EeKTPOHIB B aTOMax MO eHepreTUYHUX PiBHAX.
3acTocoByBaTM 3aKOHW KOMbIHaLIMHOro po3citoBaHHA CBiTAa. BumyweHe
BMNPOMIHIOBAHA Ta Na3epu.
BMKOpMCTOBYBATM TENJIOEMHICTb KPUCTANIB Ta iHLWI 3aKOHW ANA pPO3rnagy npoLecis
Lo BiabyBatoTbCA B TBEPAMX TiNax.
BMKOpPUCTOBYBATU 3HAHHA A1 PO3PaxyHKY Ta BUBYEHHIO €1€KTPONPOBIAHOCTI B
MeTasiax Ta HaniBnposigHWKax. HaanpoBigHWKK Ta iX BAACTMBOCTI.
3acTocoByBaTM MoAeni aTOMHOro Aapa. BusHavyat macy i eHeprito aToMHOro agpa.
BMmiTK 3anmcyBaTn aaepHi peaku,ii Ta pagioakTUBHI NEPEeTBOPEHHSA €/1eMEHTIB.
AHani3yBaTh NpouecH Lo BigdyBatOTbCA B KONMBANIbHOMY KOHTYPI.
BMKOpMCTOBYBaTM MeTOAN PEECTpaL,ii enemeHTapHUX YaCTUHOK. 3HATU Kiacu
eNeMeHTapPHMX YaCTUHOK.
AHani3yBaTv NOBeAiHKY YaCTUHOK Ta aHTMYACTUHOK, HEMTPUHO. 3HATU CUCTEMATUKY
eNeMeHTaPHMX YaCTUHOK.
Bocsia;:
BMKOPMUCTaHHSA 3HaHb, YMiHb i HABMYOK Y XUTTi. HaBY4aHHA i3MKN MAE He TiIbKM AaTu
CyMy 3HaHb, a K chopmyBaTM AOCTaTHIN piBEHb KOMMETeHLUii, HeobxigHMn ans
OCBOEHHA 3arasibHO NpodecinHMX aucumnaiH. Tomy CKNagoBUMM HaBYaNbHUX
[OCATHEHb CTYAEHTIB 3 Kypcy @i3MKM € He /uwe BOMOAIHHA HaB4Ya/lbHUM
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MaTepianom Ta 34aTHICTb MOro BiATBOPIOBATM, @ M YMIHHA Ta HaBUYKM 3HAaXOAUTU
NoTPi6HY iHPopmaLito, aHanizyBaTM 1i Ta 3acTOCOBYBAaTM B CTAHAAPTHUX i
HEeCTaHA4APTHUX CUTYaLiAX Y MerKax BMMOT HaBYasJIbHOI Nporpamm A0 pes3ynbraTis
HaBYaHHA.

Jlexmop 3anuwae 3 coo6oro npago 3MiHI08aMU NOPSAOOK BUKIAOY HABYATLHO20 MAmMepiany,
YaCMKOBO 1020 00°e€M | 3MICM 3AIeHCHO 810 NIZHABANLHUX MONCIUBOCHEU CHYOEHMIS |
30amHoCmi 1020 3aC60EHHS.

Po60o4y nporpamy HaB4aJIbHOI JUCUUILIIHM (cHIadyc):

Cxi1ageHo crapuiuM BUKIagadeM Kadeapu 3arajibHoi Pi3UKU Ta MOJEIIOBaHHS (QI3UYHHUX
npoteciB Ky3p Onekcanapom [laBnoBuuem

YxBajieHo kadenporo 3arajibHOi (pi3UKU Ta MOJIETIOBaHHS (PI3UYHUX MPOLECIB (IPOTOKOI
Ne 06-22 Bix 15.06.2022)

Ioroaxeno MeToMyHOIO KOMICIEIO (aKyIbTETy O10TEXHONIOrIT 1 010TeXHIKH (IIPOTOKOI
Ne 9 Bixm 30.06.2022 p.)
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