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BCTYII

Anomauin

Ilpoepama niocomosxku bakanaspie cneyianvnocmi Gl1l «Mawunobyoysanus» nepedbauae
MICHY 83AEMO0II0 CMYOeHmié ma GUNYCKHUKI@ 13 3HAHHAM Hpoyecis, wo 6i00y8aromucs 6
eHep2emuyHUX YCmaHoeKkax (mypoinax, Komiax, napo2eHepamopax, s0epHux peakxmopax, HacoCHOMY
VCMAMKY8aHHI, KOMAPECopax, Xon00UIbHUX MAUWUHAX T YCMAHOBKAX, CUCMEMAaX KOHOUYIIO8AHHS ma
oHcummesabesnedents, meniogux HAcocax, MeniosuUx O8USYHAX, MENIO0OMIHHUX MA MEXHOI02IYHUX
anapamax). Tomy ompumanns 6azoéanux 3uaHv 3 oucyuniinu "®@izuxa 11", axa eusuae ocHoeHi
noHAMmMS Mma 3aKOHU NPUPOOU, NPUHYUNU POOOMU eNeKMPOMASHIMHUX CUCTeM md 0COoOIU8OCMmI
8NIUBY NOJII68 HA pOOOMY NPUNAOIE, MEMOOU BUMIPIOBAHHS (IZUUHUX BEIUYUH € 8A20MOI0 CKIAAO0BOI0 Y
niocomosyi ¢gaxisyis.

Jucyunnina "@izuxa Il" € nesio 'emHo0 yacmunoo QopmysaHus 3a2aibHUX KOMNEHMHOCMEl )
Gopmi 3HaHHA mMa pO3YMIHHA NpeOMemHOi o0bracmi ma po3yMIHHA Npogecitnoi OJisnibHOCHI,
30amHOCmi 3aCMOco8Y8amuy 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 84UMUCA | 080100i6amu Cy4aACHUMU
3HanHaAMuU. [Jucyuniina po3paxoeana Ha cmyOoeHmie, Ki ompumanu 6a306i 3HaAHH: 3 3A2aNbHO20 KYPCY
Qizuxu, kypcy gizuxu (1), ximii ma suwoi mamemamuxu.

Knrouoei cnoea: ¢hizuka, ¢izuuna eenuuuna, macHemuszm, erekmpocmamuxa, 0y008a

mamepianie, 61ACMUEOCMI MAMepIaie.

Abstract

The program of training a bachelor on specialty G11 "Machine Engineering"” provides close
interaction of students and graduates with knowledge of the processes occurring in power plants
(turbines, boilers, steam generators, nuclear reactors, pumping equipment, compressors, refrigeration
machines and installations, air conditioning and air conditioning systems heat pumps, heat engines,
heat exchangers and process devices). Therefore, obtaining basic knowledge in the discipline of
"Physics I1", which studies the basic concepts and laws of nature, principles of electromagnetic systems
and peculiarities of the influence of fields on the operation of devices, methods of measuring physical
quantities is a significant component in the training of specialists.

The discipline of "Physics 11" is an integral part of the formation of general competencies in the
form of knowledge and understanding of the subject area and understanding of professional activity,
ability to apply knowledge in practical situations, learn and master modern knowledge. The course is
designed for students who have acquired a basic knowledge of a general course in physics, physic
course (1), chemistry and higher mathematics.

Key words: physics, physical quantity, magnetism, electrostatics, properties of materials,

structure of materials.



1. Onuc HAaBYAJBLHOI AUCIUILIIHA

XapakTepucTuka
T'anys3b 3HaHb, CIICNiaNbHICTh | HABYAIBHOT AMCLMILTIHUA
HaiimenyBaHHS MOKa3HUKIB (ocBiTHS TIpOrpamMa), OCBITHIM JICHHA 3204YHA
piBEHb dopma ¢dopma

HaBYaHHS HaBYaHHS

KinbkicTp kpeautiB — 4 O06oB's13k0Ba
l'any3p 3HaHBb:

Monynie — 1 G «lmxeHepisi, BUPOOHHUIITBO Pik HiITOTOBKH:

3MiCTOBUX MOJYIIB — 2 Ta OYBHHIITEO» 1-i 1-i

Enextponna anpeca PITH/] na caiiti Cemectp

VYHiBepcuter . .

p y CreriainbHICTD: 2-i 2-i
https://nuos.edu.ua/studentu/polozhennya-| G11 «MammrobyyBanss,
nuk/opis-opp/opp-dviguni-vnutrishnogo- o Jexmiit
zgoryannya-bakalavr/ Crenianizais:

I ; ; G11.02 «/IguryHu Ta
HJMBiTyaTbHE HAYKOBO-IOCTITHE . 15 rog. 4 rop.
€HEepPTreTUYHI YCTAaHOBKH»
3aBJIaHHS : 5 -
IIpakTruH1, ceMIHapChK1
He nepedoayeHo .
OcBITHA nporpama: 15 rox. 4 ron.
— «/IBUTYyHU BHYTPIIIHHOTO -
3aranLHa112<1(J)ILK10TL STOPSTHHS JlaGopatopHi
TOJIUH —
A 15 ron. 4 ron.
Camocriiina po6oTa
TwKHEBUX TOAUH [Tl IEHHOT (hopMHU 75 ro. 108 ro.
HaBYaHHS: OcBiTHI piBeHB:

[HuBiTyanbH1 3aBIaHHS:
ayIUTOpHUX — 3 - ron

nepmuii(dakajaBpcbKuil)

CaMOCTIMHOT poOOTH CTyIeHTa — 5 Bu KOHTpOIIO: ek3aMeH

dopma KOHTPOIIIO:
MUCHhMOBA




2. MeTa BUBYEHHS HABYAJILHOL AN CUHUILTIHA
PoGoua mporpama HaBuanpHOi muctumuiing "®di3uka II" ckimageHa BiIMOBIAHO 10 OCBITHBO-

npodeciiiHo1 MporpaMu MiATOTOBKU 3700yBadiB BUIIOT OCBITH CTYICHs OaKagaBpa 3a CHEIialbHICTIO
G11 — "MamunoOyayBanus". s OIIIl ABuryHu BHYTpIIIHBOTO 3rOPSHHS JUCLHUIUTIHA MA€E CTATYC
HOPMATHBHOI.

Mertoto BuBYEeHHs HaBuanbHO1 qucuuiniing "®izuka [I" € popMyBaHHS y CTYICHTIB BiIOBIIHO
710 OCBITHBO-TIPO(ECiHHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEMH:

— 3K 4. 3nanHs Ta po3yMiHHS MPEAMETHOT 00IacTi Ta pO3yMiHHS MpodeciitHOT AISITHHOCTI;

— 3K 8. 3paTHicTh BUNTHUCS 1 OBOJIOIBATH CYYaCHUMU 3HAHHSMU;

— @K 2. 3gaTHicTh 3aCTOCOBYBAaTH CBOI 3HAHHS 1 pO3YMIHHS JUIsl BU3HAUYEHHS, (POPMYJIIOBaHHS 1
BUpIIIEHHS 1HKEHEPHUX 3aBJaHb 3 BAKOPUCTAHHSAM METO/IB €JIEKTPUYHOI IHXKEHePil;

— ®K 11. 31aTHICTh BUKOPUCTOBYBATH CTaHIAAPTHI METOJUKY IJIAHYBAHHS €KCIIEPUMEHTAIbHHUX

JOCTIIKEHb, 31ICHIOBAaTH 00pOOKY Ta y3aralbHEHHS pe3yJbTaTiB EKCIIEPUMEHTY.

3. llepenymMoBH 1Jisi BUBYEHHS JUCHMILIIHU

[TepeqymoBamu jisi BUBUCHHS TUCITUIUIIHA € OCHOBHI MOHATTS paHillle BUBYEHOTO MIKUTEHOTO
Kypcy GI3MKH; IeSKi TOHSATTSA Ta 3aKOHU 3 KypCiB MaT€MaTHKH Ta XiMii, a TaKOXX paHillle BUBUYCHA

muciuiiina "Buma matematuka" — nudepeHiiiaabHe 00UnCIeHHS.

4. OQuikyBaHi pe3yJbTaTH HABYAHHS

BuBueHHS HaBYaIBHOT JUCHUILTIHU Tiependadae GopMyBaHHS Ta PO3BHTOK Y CTYJCHTIB TaKUX
pe3ysbTaTiB HAaBYaHHS:

—IIPH 1. 3HaHHS 1 pO3yMIHHS MareMmMaTHKd, (I3UKH, TEIUIOMAacOOOMIHY, TEXHIYHOT
TePMOJUHAMIKH, T1ApoTa3oAuHaMiKy, TpaHchopMmallii (IepeTBOPEHHS) SHeprii, TeXHIYHOT MEXaHIKH,
KOHCTPYKIIIHHUX MaTepialliB, CUCTEM aBTOMATH30BAHOTO IMPOCKTYBAHHS CHEPreTUYHHUX MAIIMH Ha
piBHI, HEOOXiTHOMY JJISl AOCATHEHHS Pe3yNbTaTiB OCBITHHOI IPOTPAMU;

—IIPH 3. Po3yMiHHS HIMPOKOTO MDKAMCUUILTIHAPHOTO KOHTEKCTY cremianbHocti G11
MamuHoOy 1yBaHHS;

—IIPH 10. IlnanyBaTM 1 BMKOHYBaTH €KCIIEPUMEHTANbHI JOCIIPKEHHS 3a JIOIIOMOTOIO
IHCTpYMEHTAJIbHUX 3ac00iB (BUMIPIOBAJbHUX TPUIIAJIB), OI[HIOBATH TOXUOKH MPOBEAECHHS
JOCII/DKEHb, pPOOUTH BUCHOBKH.



5. Ilporpama HaBYAJIbHOI JUCHUILIIHH

Monyas 1.

3micToBuii MmoayJs 1. Teopis BignocHoCTi. Ternose BunpominioBanHs. KBaHTOBI onTH4HI sSBUIIA.

Tema 1.

Tema 2.

Tema 3.

Onruka pyxomux cucteM. Teopist BimHocHocTi EffHIITeliHA.

[MocTilHiCTh MBHAKOCTI CBITJIA Y Pi3HUX iHEPHiATbHUX CHCTEMax BiUTIKY (mocTynaru EiHITelHA).
[leperBopenns Jlopenna. PenstuBicTchka 3MiHA JOBXKHH Ta IPOMDKKIB 4Yacy. PelnsTHUBICTCBKI
3aKOHU JOJaBaHHS MIBUIKOCTEH. [IOHATTS MpO PENSATHBICTCHKY MeXaHIKy. 3aKOH 3MIiHH MacH 3i
MIBUAKICTIO Ta B3a€EMO3B'I30K MacH Ta €HEprii.

Jlirepatypa: [1] Po3min 8. §8.1; §8.2; 8.3. [4] §99; 100.

TerioBe BUIIPOMiHIOBAaHHSI.

TerioBe BUMTPOMIHIOBaHHS cepell IHIIMX TUIIB BUIIPOMIHIOBaHHS. PiBHOBa)kHE BUIPOMiIHIOBAHHSI.
BunpoMiHioBajibHa Ta MOMJIMHAIBHA 3/ATHICTE. AOCOJMIOTHO 4YOpHE TiNO. BuUBeneHHs 3aKOoHY
Kipxroga. 3akon Credana-bonbimana. 3akoH 3MimeHHs Buna. Posmomin eHeprii y cmektpi
abcomoTHO YyopHoro Tiia. KBantopa rinoresa Ta popmyia [Tnanka.

Jlirepatypa: [1] Po3min 9 §9.1; 9.2; §9.3; 9.4; 9.5. [4] §106, 107.

®doroenextpuununii epext. Tuck ceitna. Edexr Komnrona.

doroenexkTpuuHui edekT Ta 3acobm ioro crocrepexenHs. OCHOBHI 3akoHH (oToedeKTy. PiBHIHHS
E#tamreitra. @otoenemenT. GOTOMHOKHUAKHY Ta iXHE 3acTocyBaHHA. DoToHH. Maca Ta IMITyJIbC
¢dorona. Jlocmigu Jlebenesa momo iCHyBaHHSI TUCKY CBiTNa. EnekTpoMartitHe Ta KOPIYCKYJspHE
MosiCHeHHs THCKY cBitiia. Edext KomnTona Ta fioro Teopis.

Jlirepatypa: [1] Posmin 11 §11.1; §11.2; 11.3; 11.4; 10.2. [4] §108, 111, 109, 110.

3micToBuHii Moxyab 2. Di3uka aToMiB Ta MoJieKyI1. Di3rKa aTOMHOTO S7[pa Ta eIEMEHTapHUX YaCTUHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enextponna oboionka atomy Ta Teopis bopa.

Crucnuii HapuC PO3BUTKY YABIEHHS PO CTPYKTYpy atomiB. Jlocaia Pesepdopma mo po3ciroBaHHIO
IMIBUIKAX 3apsSDKEHUX YaCTHHOK. SlmepHa Mozenb aroMy. HecrmpomoKHICTH KIIAaCHYHOI Teopii
aromy. Iloctymatu bopa. JIMCKpETHICTh €HEPreTUYHHX PiBHIB aToMiB. IToxomKeHHs JTiHIHIaTHX
CIIEKTpPiB. ATOM BOJHIO Ta HOTo crieKTp B Teopii bopa. 3atpymHenns Teopii bopa.

Jlireparypa: [1] Po3min 13,10,12 §10.2; 13.1; 12.1; 12.2; 12.3; 12.4. [4] §113, 114, 115, 117.

EneMeHTH KBaHTOBOT MEXaHIKH.

INimotesza ne-bpoiinsa. ChiBBigHOIIEHHST HEBU3HAYEHOCTEH. XBUITFOBA (DYHKIIIA Ta ii CTATUCTHIHUI
3mict. PiBusuus Ulpeauarepa Ta oro 3acTocyBaHHs A0 "eNeKTpoHy B smuKy'. KBaHTOBI 4richa.
Jlirepatypa: [1] Pozmin 13, 15 §13.5; 13.3; 13.4; 13.6; 10.1; 13.8; 15.3. [4] §118, 119, 119.

[lepiognuHa cricTemMa eJIeMeHTIB Ta CIeKTpU. B3aeMoiisi aTOMIB Ta MOJIEKYIL.

[puamun [layni. Posmoxin enekrpoHiB y atomi. llepiomnuna cucrema enemeHTiB MeHpeneesa.
Pentrenichki nmpoMeHi. CynibHIN Ta XapaKTEpPUCTHIHUHN CTIEKTpH. 3akoH Mo3di.

Jlirepartypa: [1] Pozmin 13 §13.12. [4] §120, 121, 123, 124.

Cxutag aToMHOTO sipa. ['aMmma-TipomMeHi Ta HEUTPOHHU.

I3otromn. CxiamoBi wacTmHH aToMHOro  sfapa. (OCHOBHI — XapaKTEpUCTHKH  HYKJIOHIB.
BzaemoneperBopennst HykinoHiB. HeiitpuHo. IloxomkeHHs a-mpoMeHiB. Bzaemomisi HyKIIOHIB.
VsBieHHs npo siaepHi cui. PagioakThBHE BUNPOMIHIOBAaHHSA. 3aKOH PajiOaKTUBHOIO PO3MAaLy.
3aKOHM 3MILIEHHS MPH po3naji. 3aKOHOMIPHOCTI O-pO3Mamy.

Jlirepatypa: [1] Po3min 15§15.4; §15.5; 15.9; 15.10; 15.11; 15.5; 15.14; 15.15; 15.16; 15.18; 15.19.
[4] 8126, 128, 130, 131, 129, 133, 134.

SAnepni peaxiii. EneMmenTapHi 4aCTHHKH.

OcHoBHi TiIM siAepHuX peakuiid. Ltyuna panioaktusHicTs. Pobota monpysxxs Kropi. PagioakTusai
130TONH Ta iX 3aCTOCYBaHHS y MUPHHX LIAX. Peakuii pozainenss. Jlanurorosa peakuis. Koedimient
posmHoOxeHHs. Kputnuni po3mipu. OCHOBHI BiIOMOCTI PO SJEpHY €HepreTuKy. Peakuis cuaTesy.
[IpoOnema kepoBaHUX TEPMOSIAEPHUX PEAKLIH.

Jlireparypa: [1] Po3min 16 §16.1; 16.2; 16.3; 16.4; §16.5. [4] §132, 135.



TeMaTHYHUI II-TaH HABYAJILHOI JUCIHHUILIiHA

Kinekicts rogun
neHHa Gopma 3a04yHa Gopma
y TOMY YHCII y y TOMY 4HCIi
Ha3Bu 3MIiCTOBHX MOJIYJIIB 1 TEM ¢ e ¢ c

b b 1 b 1
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Moayas 1
3micToBuii moayJsb 1. Teopis BimHOCHOCTI. TerioBe BUIPOMIHIOBAHHS.
KBaHTOBI1 ONITHYHI SBHUIIIA.
Tema 1. Ontuka pyxomux cucteM. Teopist 151212121 -19l151111!1 12
BigHocHOcTi EffHIITEHA.
Tema 2. TerioBe BUIIPOMIHIOBAHHS. 1521212 |-]19(15( -] -] - 15
Tema 3. ®oroenekrpuunmii epekr. Tuck cBiTna. 151212121 -19l151111!1 12
Edexr Kommrona.
Pa3om 3a 3micToBUM MoayJiem 1 45/ 6 |6 |6 |- (27|45|2 |2 |2 39
3micToBuii MmoayJb 2. ®i3uka aToMiB Ta MoJiekyn. Di3uka aTOMHOTO sIpa
Ta €JIEMEHTAaPHUX YACTUHOK.

Tema 4. EnekTpoHHa 0007I0HKA aTOMY Ta TEOPis 16 ol2121-l9l1al1l-11 12
bopa.
Tema 5. EneMeHTH KBAHTOBOI MEXaHIKH. 16(2 (22 |-]19|14]1 1] - 12
Tema 6. Heplozlnqga CHCTEMa EIIEMEHTIB Ta 16 ol212-l10l15] - | 1| - 14
criekTpu. B3aemopist aToMiB Ta MOJIEKYII.
TeMav7. Cxnan aToMHOro sigpa. ['amma-npomeni 15 olol2-110l15! - |- 11 14
Ta HEUTPOHHU.
Tema 8. Snepni peaxmii. Enementapni wactuaku. (1211 | 1| 1| - |10(17| - | - | - 17
Pa3om 3a 3micToBUM Moay./1eM 2 75191919 -1(48|75|2 |2 |2 69
Yeworo roaun 2115|15(15| - [75/120 4 | 4 | 4 | - |108




Temu NMPAKTUYHUX 3aHATH

KinbkicTs roanu

Ne
3/m Hasa Temn Jlenna 3aouHa
dbopma dbopma
Moayas 1
3microBuii Mmoayab 1. Teopis BimHOCHOCTI. TernoBe BUMPOMIHIOBAHHS.
KBaHTOB1 ONTHYHI SBHIIA.
1 | Teopist BiTHOCHOCTI. 2
2 | 3aKOHHM TEIIOBOTO BHUIPOMIHIOBAHHSI. 2 5
3 dotoedexT. XapakTepucTHKU (POTOHA K YACTUHKU. THCK 5
ceitia. E¢pexr KomnTona.
Bceboro 3a 3micToBuii MmoayJs 1 6 2
3microBuii Mmoayasb 2. dizuka aToMiB Ta MoJiekyll. Di3uka aTOMHOTO AP
Ta €JIEMEHTAaPHUX YaCTUHOK.
4 Atom bopa. 2
5 PeHTreHiBchbKi IpOMEHI. 2
5 OcHOBH KBaHTOBOI MeXaHikH. BekTopHa MoJiesb aToMy. 5 5
[lepiognuHa cucTeMa eIeMeHTIB.
7 PanioakTBHE BUIPOMIHIOBAHHSI. 2
8 Snepni peakuii. EnementapHi yacTUHKH. 1
Bceboro 3a 3micToBuHit Moayab 2 9 2
Pazom 15 4




Temu 1a60paTOPHUX 3aHATH

JIaGopaTopHi poOOTH BUKOHYIOTHCSI CTYJCHTaMU 3TiHO IHAWBITyaIbHOTO Tpadiky y 00’ emi,
110 BiINOBI/Ia€ TEMATUYHOMY IUIAHY AUCIHUILTIHK, Y PO3pPaxyHKY IO 2 TOJUHU Ha POOOTY I AEHHOT

dbopMu HaBYAHHSL.

No
Hasga Temu
3/m
Mopyas 1

A-1 Busnauenns cranoi Pig0epra i3 cocrepexeHHs ClieKTpiB aToMHOTo BojHIO (cepii banbmepa).

A-2 Busnauenns cranoi [TnaHka METO0M 3aTPUMYIOUOrO TIOTEHITIAITY.

A-3 Busnauenns cranoi Credana-bonbiimana.

A-4 Excniepumentanbaa nepepipka 3akony Credana-bonbimana.

A-5 BuBueHHs 30BHINIHLOTO (hoTOCDHEKTY.

A-6 Busuenns xoedirieaTa mormaanas ©-MpOMEHIB peIOBHHOIO.

A-7 BusHadeHHS aKTHBHOCTI, MEpioAy HAMIBPO3Mady Ta CTAlIOl po3Many pajaioaKTHBHOI PEYOBHHH.

A-8 Busuenns nudpaxiii cBiTia 3a OMOMOI0I0 Ta30BOr0 JIa3epa.

0-1 BupueHHs 3a1€KHOCTI TOKa3HHUKA 3AJIOMIICHHS PIAMHH BiJl TEMIIEpaTypH.

0-2 JocmimkeHHs CrieKTpiB MOTIMHAHHS PiAWH 32 JOIOMOTr0r0 poToMeTpa.

0-3 Busnadenns paziyca KpUBHHH JIIH3H 32 JIOMTOMOT OO Kijienb HproToHa.

0-4 BuzHadyeHHs OBKUHHU CBITIIOBOI XBMJI1 38 JONOMOIOK0 AU(PAKIIHHOT PEIIiTKY.

05 JocimkeHHs 3alIeKHOCT] TOKa3HUKA 3aJIOMJICHHS TTOBITPS BiJ 3MiHH THUCKY iHTephepoMeTpoM
WTP-1.

0-6 BusHadeHHs KOHIIEHTpAIlii pO3YHHIB 1 MOKa3HUKA 3aJIOMJICHHS] PO3YMHEHOI PEUOBUHU 32
JIOTIOMOroto iHTephepomeTpa.

0-7 OTtpuMaHHS 1 JOCHTIPKEHHS TTOJISIPU30BAaHOrO CBITJIAa Ta BU3HAYEHHS KOHIICHTpAIlii pO3YHHY
CaxapHMeTPOM.

0-8 JlocmimkeHHs CIIeKTPIB MPOITYCKaHHS CBITIO(UIBTPIB 32 TOIIOMOTOI0 YHIBEPCAIIEHOTO
MOHOXpomartopa YM-2.

0-9 BuzHadyeHHs! KOHCTaHTH (DOTOMPY>KHOCTI.
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Camocriiina pobora

Camocriiina pobora mnependavyae MIIArOTOBKY /0 JICKUIHHMX Ta MPAKTUYHUX 3aHATH;

CaMOCTiliHe MOTJIMOJICHHS 3HAHHS 32 TeMaMH JUCHUIUTIHU, TIATOTOBKY, 0(hOPMIIEHHS Ta PO3paXyHOK

nabopaTOpHHUX POOIT; BUKOHAHHS PO3PAaXYHKOBHX POOIT; MIATOTOBKY 0 IBOX MOTOYHUX MOTYTBHUX

KOHTPOJIIB; IMTATOTOBKY JI0 €K3aMECHY.

3aBaaHHs A1 caMOCTiliHOI po6oTH

KinbkicTsh
Ne Bun pobotu roamH
3/m Jlenna 3aouHa
dbopma dbopma
Moayas 1
3microBuii moayasb 1. Teopis BinHOocHOCTI. TennoBe BUMPOMIHIOBAaHHS.
KBanToBi onTHYHI SBUIIIA.

1 | ITigroroBka 10 JEKITii 5 8
2 | [ligroroBka 10 mabopaTopHUX pOOIT 4 8
3 | [ligroToBKa 10 MpaKTHYHUX POOIT 4 8
4 | Bukonanns P3 14 15

Bceboro 3a 3microBuii MmoayJs 1 27 39

3microBuii Mmoayab 2. di3uka aToMiB Ta MoJieKyll. Di3uka aTOMHOTO A1pa
Ta €JIEMEHTAPHUX YACTHHOK.

1 IlinroToBKa 10 JIEKIIH 8 14
2 | [TlinroTroBka 10 1abopaTopHUX POOIT 6 10
3 [TinroroBka 10 MPaKTUYHUX POOIT 6 10
4 | Bukonaunus P3 16 15
5 [TinroroBka 10 ek3aMeHy 12 20

Bceboro 3a 3micToBuii Moagyab 2 48 69

Pazom 75 108

Po3paxyHkoBi 3aB1aHHs

Po3paxyHkoBi 3aBaHHSI BUKOHYIOTbCS CTYIEHTaMU 3TiIHO 1HIMBIIyaJbHOTO BapiaHTy, SKUN

B1JINTOB1/1a€ MOPSIKOBOMY HOMEPY 31 CIIMCKY B )KypHaJTi, B 00°eMi 5 3a/1a4 3 BIIMTOBITHUX TEM 3aHSITTSL.

Ne Hazpa K-
3/1-[ KICTh
Gamnis
Moayas 1
3microBuii moayab 1. Teopis BinHocHOCTI. TernnoBe BUMPOMIHIOBAHHS.
KBanToBi onrTryHi siBUIIA.
1 | Teopis BiTHOCHOCTI. 5
2 | 3aKOHM TEIIOBOTO BUIIPOMIHIOBAHHSI. 5
3 dotoedekt. XapakTepucTUKU (HOTOHA K YaCTUHKHU. TuCkK cBiTia. Edext 5
Komnrosna.
3micToBuii MoayJb 2. dizuka aToMiB Ta MoJsiekyin. dizuka aTOMHOTO Aapa
Ta €JICMEHTAPHUX YaCTUHOK.
4 | Atom bopa. PeHTreHiBchbKi MpOMEHI. 5
5 OcHoBu gBaHTOBo'i MexaHiku. BektopHa Moziens atomy. Ilepioauuna cuctema 5
€JIEMEHTIB.
6 | ®izuka smpa. 5
Bceboro 3a moayas 1 30
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6. MeTonu HaABYaHHS, 32cO0M AiarHOCTHKHU Pe3yJbTATIB HABYAHHS TA METOAHU iX IEMOHCTPY-
BaHHSI.

VY mporieci 0CBOEHHSI TUCIUILIIHYU 3100yBay Mae:

— BUKOHATH 'ATh OKPEMHUX 3aBJaHb Ha Jab0opaTOpHOMY 00JaHaHHI 3T1IHO 1HIUBIIYyaTbHOTO
rpadiKy BUKOHAHHS JJa0OpaTopHUX pooiT; 0(hOpMUTH MANepOBUN aHATITUYHUHN 3BIT Y BiIIOBITHOCTI
710 IIMX 3aBJIaHb Ta IPEACTAaBUTH Ha PO3TIISA]] BUKIIAIaqy, IKUH OIIHIOE BUKOHAHHS KOXHOT poO0OTH Ta
Ha OCHOBI yCHUX BiIMIOBiZiell BU3HAYA€ piBeHb PO3yMIHHS BUKOHAHOI POOOTH, TOOTO 11 3aXHCT;

— BUKOHAaTH 6 pO3PaxyHKOBHX 3aBJaHb 3TiHO CBOTO BapiaHTy; O(QOPMHTH MANEPOBHMA
PO3paxyHOK 3aja4 Ta MPEICTaBUTH HA PO3TJISL BUKJIAAAYy, SIKHH OIIHIOE BUKOHAHHS KOXKHOT pOOOTH
Ta Ha OCHOBI YCHUX BIIMOBIAEH BU3HAYA€ PIBEHb PO3YMIHHS BUKOHAHO1 pOOOTH, TOOTO ii 3aXUCT;

— CKJIACTH €K3aMEH Y BUTJISI/I TUCBMOBOTO MiICYMKOBOTO MOAYJIBHOTO KOHTPOJIBHOTO 3aX0.11y,
KU BKJIIOYae B ce0e TECTOBI 3aBAAaHHA 3 TEOPETUYHMX 3HAHb Ta BUPILIEHHS TPHOX MPAKTHUHUX
3a/1a4; Ha MIArOTOBKY HaMaeThesi 80 XBUIIMH.

7. @opMHU OTOYHOIO TA MiZICYMKOBOI0 KOHTPOJIIO

JlocsrHeHHs cTyzieHTa OLiHIoThHCS 3a 100-0anbHO0 CUCTEMOIO YHIBEPCUTETY.

[TincymKoBa OlliHKa HaBYaJbHOTO KypCy BKJIIOUA€ B ceO€ OLIHKM 3 MOTOYHOTO KOHTPOJIIO 1
OIIHKM 3aKJIFOYHOTO €K3aMEHY. Y KOXHOTO KOMITOHEHTa CBOSI YaCTKa B 3arajbHii CHCTEMI1 OIIHOK.
VY NpoMDKHUX OIIHKaxX CTYAEHT Moke HaOpatu 60 OaniB. Iluroma Bara 3aKiO4HOTO ICIIUTY B
3araipHii cuctemi omiHoK — 40 O6amiB. [IpaBo 3maBaTh 3aKJIFOYHMI ICTIAT AAE€THCS CTYICHTY, SKIH 3
ypaxyBaHHSIM MaKCUMaJbHUX OajiB MPOMDKHUX OIIHOK HaOupae He meHmie 40 Gaiis. [limcymkoBa
OIlIHKa HaBYAJBLHOTO KYPCY € CYMOIO MPOMDKHHUX OIIIHOK 1 OIIHKH €K3aMEHY.

[ToTounmii KOHTPOJIH Tiepeadayae OIIHIOBAHHS TEOPETHUYHOI MIATOTOBKH 3700yBadiB BHUIIOT
OCBITH 13 3a3HAa4eHOI TeMH Ta HAOYTMX MNPAKTUYHUX HABUYOK IIiJ] Yac BUKOHAHHS 3aBIaHb
abopaTOpPHUX POOIT.

3apaxyBaHHs KPEIUTIB HABUYAJIHHOTO KypCy MOSKIIMBO TUIBKH IICHSI JOCATHEHHS pe3ysbTaTiB,
3amaHoBanux PITH/I, mo BupakaeTbcs B OJHIN 3 MO3UTHUBHUX OI[HOK, MependauyeHuX YHMHHUM
3aKOHOJJAaBCTBOM.

@®opMH KOHTPOJIIO Pe3yJabTaTiB HABYAJIbHOI JiJILHOCTI CTYJAEHTIB Ta iX OIHIOBAHHS
Kpurepii oniHiOBaHHA BUKOHAHHS J1a00PATOPHUX POOIT

3100yBau Mae BUKOHATH I1’SITh J1a00paTOpHUX POOIT 3riiHO 1HAUBIAyanbHOTO rpadiky. Koxna
naboparopra pobota (JI/p) ouiHtoeThes MakcumyMm y 6 OamiB. 3aranom 3a jgabopaTtopHi poOoTu
MOXKHa oTpuMaTu MakcumyM 30 Gaitis.

J/p Kpurepii oniHioBaHHA
Pobota BuKkOHAaHA y BCTaHOBJIEHUH TepMiH. BukoHaHa camocCTiitHO, 4iTKO chopMyIhOBaHi IIii,

3aBJaHHsA Ta rinoTes3a Z[OCJ'IiZ[)KeHL. 3aCTOCOBYBaJ'II/IC$I KOpCKTHi METOaANU 06p06KI/I OTpUMAHUX

0 pe3ynbraTiB. Y BUCHOBKaX MPOBEAEHA KOPEKTHA iHTepIIpeTalis pe3yabTariB. Hagani moBHi ycHi
BIJINIOBi/Ti HA 3aNTUTAaHHS (3T1THO METOANYHUX BKa3iBOK) CTOCOBHO TEOPETUYHHX OCHOB POOOTH.
PoGora BukoHaHa y BCTaHOBJIEHUH TepMiH. BukoHaHa caMocCTiifHO, YiTKO cpOpMyIBOBaHi i,

5 3aBJIaHHA. 3aCTOCOBYBAJIMCS KOPEKTHI METOAN O00OpOOKH OTPHUMAaHUX Pe3yJbTaTiB. Y BUCHOBKaxX

MpoBelleHa KOpeKTHa iHTeprperawis pe3ynbraTiB. HagaHi moBHI ycHI BiINOBiAl Ha 3alMTAaHHS

(3riIHO METOUYHUX BKA31BOK) CTOCOBHO TEOPETHYHUX OCHOB POOOTH.
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PoboTa BUKOHaHA y BCTaHOBJICHUH TepMiH. BukoHaHa caMOCTiiHO. 3aCTOCOBYBAUCS KOPEKTHI
METOJIU O0pOOKH OTPHMAaHUX pe3yJbTaTiB. Y BHCHOBKax IPOBEICHA KOPEKTHA IHTEpIpeTaIlis
pe3ynbTaTiB. HajaHi HEMOBHI YCHI BiJMOBiAi Ha 3amuUTaHHS (3TiHO METOMUYHHUX BKa3iBOK)
CTOCOBHO TEOPETUYHHX OCHOB POOOTH.

PoGora BukoHana y BctaHoBNeHHH TepMiH. CTyIEHT BUKOHYE J1a00paTOpHY poOOTY 3TiTHO 3
IHCTPYKIII€O; B I[IOMY MPaBUIBHO CKJIAJIAE 3BIT Ta pOOUTH BUCHOBKH. CTYIEHT BIMOBJISETHCS
HaJ[aBaTH BiJTIOBI/i HA YCHI 3alIUTaHHS.

Pobora BuKoHaHa 3 TOPYILIEHHSM BCTaHOBIICHUX TepMiHiB. CTyJJeHT BUKOHYE JIa0OpaTOPHY
POOOTY 3TiTHO 3 IHCTPYKITIEIO; CKIIaJICHH 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAaX Ta MOMUJIKH.
Hanani HenoBHi yCHI BiJINIOBiJII HA 3aITUTaHHS (3r1IHO METOAMYHUX BKa3iBOK) CTOCOBHO
TEOPETUYHUX OCHOB POOOTH.

Pobora BuKOHaHA 3 IOPYILIEHHSIM BCTaHOBJICHUX TepMiHiB. CTyJJeHT BUKOHYE JIAOOpATOPHY TTiJI
KEPIBHUIITBOM BHKJIaj[aua; CKJIAJICHUN 3BIT MiCTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH.,
CTyzIeHT BIIMOBJISETHCS HaIaBaTH BIOBI/I HA YCHI 3aITUTaHHS.

Pobota He BUKOHYBajacs

Maxcumanvha oyinka cmyoenma 3a 0anuti kKomnonenm npoepamu 30 oanie (5 pobim no 6 danis).

Kpurepii ouiHI0OBaHHSI BAKOHAHHSA PO3PAaXYHKOBHX 3aB/IaHb (1eHHA (popma)

3n00yBau JileHHOT (pOpMHM HaBUaHHS Ma€ BHMKOHATH IIICTh PO3PaXyHKOBHUX 3aB/iaHb, IO

HapaxoBYyIOTh B co01 5 3aday, 3TiAHO 1HIUBiTyanbHOTO rpadiky. KoxkHa po3paxyHKOBe 3aBIaHHS

(P/3) omiHro€ThCS MakcMMyM y 5 OamiB. 3arajoM 3a po3paxyHKOBI 3aBIaHHS MOYKHA OTPUMATH
Makcumym 30 Gaiis.

P/3 Kpurepii ouiHioBaHH

PobGora Bukonana y BctaHoBIIeHUH TepMiH. CTyIeHT CaMOCTIHHO BU3HAYAE THII 3a7a4i i

5 pamioHanpHO po3B’A3ye ii. Moxke po3B’s13yBaTH KOMOIHOBaHI 3a/madi. 3BIT BiITOBiAA€E
BCTaHOBJIEHM BUMOT'aM.

4 Pobota BukoHaHa y BcTaHOBIEHUH TepMiH. CTyAEHT pallioHaJIbHO PO3B’sA3ye 3amadi. Moxke
PO3B’sI3yBaTH KOMOIHOBaHI 3a7adi. 3BiT BIAMIOBIa€ BCTAHOBIICHIM BHMOTaM.
Pobota BuKoHaHa 3 TOPYIIEHHSM BCTAaHOBJIEHUX TepMiHiB. CTyIeHT HAaBOJUTH MOTPIOHI

3 (hopmymnn. Po3B’s3ye 3a1aqy KOpUCTYIOUUCH anropuT™MOoM. CKITaIeHH 3BIT MiCTHTh
HETOYHOCT] Y BUCHOBKaX Ta HOMMJIKU

2 PoboTa BuKOHaHA 3 TOPYIIEHHSM BCTAaHOBIEHHUX TepMiHiB. CTyAeHT HAaBOJUTH MOTPIOHI
(dhopmymnu. Po3p’s3ye 3a1a4qy 3 MOMIITKaMH.

1 CryneHT ckiagae CKOpodeHy yMOBY 3aadi, pOOUTh OOYUCIIEHHS JIUIIIE 32 TOTOBOIO
thopmyoro.

0 CryneHT HE pO3B’sA3y€E 3a/a4i.
Maxcumanvua oyinka cmyoenma 3a danuti Komnorneum npoepamu 30 6anie (6 pobim no 5
6anis).

KpuTepii oniHIOBaHHS BUKOHAHHS KOHTPOJIbHHUX 3aBJaHb (3204Ha (hopma)

CTyneHTH 3a0YHOTO BiAJUIEHHS BHUKOHYIOTH JBI KOHTposibHI pobotu (K/p) 3rimHo

IHIMBIyalbHOTO BapiaHTy, SKUH BIMOBITa€ MOPSAAKOBOMY HOMEPY 31 CIIUCKY y JKypHalli, B 00’ eMi

12 3ama4 3 BIAMOBIAHUX TEM 3aHATTS HAa OJHY KOHTPOJIbHY POOOTY.
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K/p KpuTepii oniHoBaHHA

PoGota BukoHaHa y BcTaHOBJICHUH TepMiH. CTYACHT CaMOCTIHHO BU3HAYAE THIT 33]1a4i i

24 patioHanbHO po3B’s3ye ii. Moxe po3B’si3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT BiAMOBiAa€
BCTaHOBJICHHM BUMOT'aM.

20 Pobota BukoHaHa y BcTaHOBJIEHUH TepMiH. CTYACHT pallioHaIbHO PO3B’sA3ye 3aaaui. Moxe
PO3B’sI3yBaTH KOMOIHOBaHI 3aj1a4i. 3BiT BiAMOBIa€ BCTAHOBJICHMM BUMOTaM.
PoGora BuKoHaHa 3 TOPYIIEHHSIM BCTAHOBIICHUX TepMiHiB. CTy/IEHT HAaBOAUTH MOTPiOHI

16 (dhopmynn. Po3p’s3ye 3a1auy KOPUCTYHOUUCH alropuT™MOM. CKITaICHH 3BIT MiCTUTh
HETOYHOCT] Y BUCHOBKaX Ta HOMHJIKU

8 PoGora BuKoHaHa 3 TOPYILIEHHSM BCTaHOBIICHUX TepMiHiB. CTyeHT HABOAUTH MOTPiOHI
¢dopmynu. Po3B’s3ye 3aavy 3 MOMHIIKaAMU.

4 CTyIeHT cKlaiae CKOpOUeHY YMOBY 3a/1aui, pOOUTH O0UMCIICHHS JIMIIE 33 TOTOBOIO
dhopmysioro.

0 CtyneHT HE PO3B’A3ye 3a1aui.
Maxcumanvha oyinka cmyoenma 3a 0anuli Komnowenm npoepamu 48 oanie (2 pobomu no 24
banu).

KpuTepii ouiHloBaHHS eK3aMeHYy.

3n00yBa4 Mae€ BIAMOBICTH HA TI'SITh TECTOBHUX 3aBlaHb 3 TCOPETUYHUX 3HAHb 3 UITKUM
MOSICHEHHSIM Ta BUPILIUTH TPU MPaKTU4HI 3a7a41. KokHa BiNOB1/Ib Ha TECTOBI 3aB/IaHHS OLIHIOETHCS
MaKCUMyM y 2 OaiiB, BUPIMICHHs KOXXHOI MpakTHYHOI 3amadi — y 10 GamiB. 3arajom 3a ex3ameH
MOXHa OTpUMaTu MakcumyM 40 6ais.

Bignosiab Ha
TeCTOBi NUTAHHSA

Kpurepii ouiHioBaHHSI Ha eK3aMeHi

Biamosine HamaHa MpaBWIIbHA 3 YITKAM ITOSICHEHHSIM.

Biamosine npaBuiibHa, ajie 0€3 MOSCHEHHS.

Biamosine He HagaHa B3arai abo HElpaBHIIbHA.

Maxcumanvua oyinka cmyoenma 3a 8i0nogiov Ha ycHi numanua 10 b6anie (5 numans
no 2 banu).

Pimennst
NPaKTUYHOI Kpurepii ouiHioBaHHs1 Ha ek3aMeHi
3agavgi

PimenHst mpezacTaBieHe MOBHE, KOPEKTHE, 3 WITKUMU MAaJIOHKOM Ta IOSCHEHHSMH,
MIPaBIIIEHO BUKOHAHO MTepEeBEIeHHs OMMHUIL po3MipHOCTi B Cl, BiqnoBims npaBuiibHA,
MIPaBIJIEHO BUKOHAHO JOBEAECHHS PO3MIPHOCTI (Pi3UYHOT BEMTUYHHH.

PimenHs1 mpeacTaBineHe NMOBHE, KOPEKTHE, 3 YITKUMU MAaJIOHKOM Ta IMOSCHEHHSMH,
MPaBUIILHO BUKOHAHO MEPEBENECHHS OUHULL po3MipHOocTi B Cl, BimoBiape npaBuibHa,
HENpPaBUIIFHO BUKOHAHO JIOBEIEHHS PO3MIPHOCTI Pi3UYHOI BENUYMHH.

Pimennst mpencraBneHe y BUTIIAAI (GOPMYIT, MPABUIBHO BHKOPUCTAHUX, 3 YITKUMHU
MaJIOHKOM, aje 0e3 IMOsICHEeHb, BiIIOBIb PaBUJIbHA.

PimmenHs mpencrasieHe MOBHE, 3 HEUITKUM MAaJIOHKOM Ta MOSCHEHHSMH, OJMHUIb
PO3MIpPHOCTI MpPaBUIIBHO BUKOHAHO mepeBencHHs B Cl, BiANOBiAL NpaBWIIbHA, HE
BHKOHAHO JIOBE/ICHHSI PO3MIpHOCTI (i3MYHOI BETUYNHHU.

PimmenHst mpeacraBieHe NOBHE, KOPEKTHE, 3 UITKUMH IIOSICHEHHSIMH, BiJIIOBiAb
HenpaBWIbHA Y 3B'SI3KY 13 HOMUJIKaMH MIPH BUKOHAHHI PO3pPaxyHKIiB.
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Pimmenns mpeacrtaBieHe y Bl (GOpMYJ, MPaBUIBHO BHUKOPHCTaHMX, aje Oe3

5 MOSICHEHb, BINNOBiAb HEMpaBWJIbHA Yy 3B'SI3KYy 13 MOMMJIKAMH TIpM BUKOHAHHI
PO3paxyHKiB.

3 Pimmenns npencraBnene y BUrisigi Gopmyst, OUTbII HiXK HAMOJIOBUHY, HE MPaBHIBHO
BUKOHaHO TniepeBeicHHs B Cl, BiAMOBiIb HeMpaBHIIbHA.

5 PimmenHs mpezacTaBiieHe HEMOBHE Y BHUIIAAI (QOPMYyT 3 HEYITKUM TIOSICHEHHSM,
MpaBWJIbHA BIAMOBIAb BiICYTHSI.

1 Pimmennst mpencraBieHe HEMOBHE, OUTBII HDX HAMOJOBUHY, MpaBUJIbHA BiMOBIIb
BiZICYTHSI.

0 PimienHst He peicTaBICHE B3araji abo HEMOBHE, MEHIII HIXK HAIOJIOBUHY.

Maxcumanvha oyinka cmyoenma 3a 3a0a4i 30 danie (3 3adaui no 10 banis).

dopMa KOHTPOJIIO

MakcuMaJIbHA KUJIBKICTH 0aJ1iB

Henna dhopma 3aouna opma

BukoHaHHS po3paxyHKOBHX 3aBJAaHb 6x5 = 30 6anu 2x24 = 48 6aniB

Buxonanns nabopatopHux poOiT 5x6 = 30 GaniB 2x6 = 12 Ganis
Bceboro 60 60

8. Kpurepii ouinioBaHHs pe3yJIbTAaTiB HABYAHHS

JleHHE BigAiUICHHS 3a04He BIIIIIEHHS
Kinekic Bun pobotu Kinekic
Bua pobotu Tb Tb
OaniB OamniB
Monyasb 1
T1 Po3paxyHkoBe 3aBnaHHs, 11
naboparopHa pobora M-1
Jlaboparopna pobora M-1,
3M 1 | T2 | Po3paxyHkoBe 3aBIaHHS 5 KOHTpOJIbHA poboTa 1 30
T3 Po3paxyHkoBe 3aBnaHHs, 11
naboparopHa poboTa
T4 | JlabopatopHa poboTta 6
TS | Po3paxyHKoBe 3aBIaHHs 5
M2 | T6 PospaxyHkoBe 3aBnaHHs, 11 JlaboparopHa pobora, 30
naboparopHa poboTta KOHTpOJbHA podoTa 2
T7 | Po3paxyHKOBe 3aBlaHHS 5
T8 | JJaboparopHa poboTa 6
R Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100
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9. 3aco0u HaAaBYaHHS
1. OnopHuii KOHCTIEKT JISKIIH 3 AUCHUIUIIHYA B €JIEKTPOHHOMY BapiaHTi.
2. MeTton4Hi BKa3iBKY Ta 3aBJaHHS 0 BUKOHAHHS IHAMBIAYATBHIX Ta TAOOPATOPHUX POOIT 3

JTMCLUIUTIHA B €JICKTPOHHOMY BapiaHTi.

10.

11.

12.

13.

14.

15.

3. Jlaboparopii 3 yuOboBUM 0OIaTHAHHSIM.
4. HaB4anbHI MOCIOHUKH [UIs 1HAWBITyalbHOT pOOOTH CTYJCHTIB 3 Kypcy (i3uKu.
5. JIekuiitHi 1eMOHCTpAaIii.

10. PexomenioBaHi kepesia ingopmanii
OcHoBHa JiTepaTypa

. Kyuepyk, 1. M., 3aransnuii kypc @izuku / [. M. Kyuepyk, I. T. T'opbauyk, I1. I1. JIynuk. - 1. I —

K.: ,Texnika”, 2001. — 536 c.

Kyuepyxk, 1. M., 3aransuauii kype ¢pi3uku / I. M. Kyuepyk, 1. T. Top6auyxk, I1. I1. JIynuk. - 1. III -
K.: ,Texnika”, 2001. — 536 c.

Hinyx, JI. JI. 3arampHa ¢iduka : miapyunuk / JI. . Hinyx — Tepuomins: «Ilinpydnuxu i
nocioHukuy, 2020. — 464 c.

Kypc ®i3uku : minpyunuk / I. P. 3auek, [. M. KpaBuyk Ta iH. ; 3a pen. Jlonmatuncwskoro., JIbBiB,
2003. - 376 c.

AToMmHa Ta sifepHa (pi3uKa : HaB4. MOCIOHUK : €JEeKTPOH. BUA. KOMOIH. BUKOpHcTaHHd Ha DVD-
ROM/ XK. 1O. Bypynina, H. O. Illarmosai [Ta in.] ; MOH VYkpainu, HYK im. agmipana MakapoBsa;
3a pen. npod. O. O. MouanoBa. — Enexrpon. nani. — Mukomnais : HYK, 2015.

Youmman, I1. I1. ®i3uka : migpyunuk / I1. I1. Yonman. — Kuis : Buma mk., 2004. — 567 c.

bypynina, XK. 1O., Cnemianpaa Teopist BigHocHOCTi. KBanToBa onrtrka : HaBd. [Tocionuk / XK. HO.
Bbypynina, , O. O. I'aitma . Mukonais: HYK, 2011.

bymoxk, I'. ®. Kypc ¢izuku : HaBY. mociOauk. Ontuka. di3mka aroma 1 aTOMHOTO sifpa.
/T'. ®. bymiok, B. B. JleBannoscekuii, I'. @. [liBeHs. —2-re Bua. — Kuis : JIubigs, 2001. — 424 c.
OrnTrka : MeTo. BKa3iBKH 210 Ja0. pooit 3 kypcy dizuku / YIAMTY ; mig pea. O. O. Mouajoga,
XK. 1O. bypyninoi. — Mukonais : YIMTYVY, 2003. — 48 c.

®di3uka aToMiB Ta KBaHTIB : MeToA. BKasiBku / YIMTY ; mig pen. O. O. Mouanosa., M. B.
Vmxkansa. — Mukomnais : YIIMTY, 2003. — 40 c.

3aranbauil Kype (izuku : 30. 3aga4 / 3a pen. . I1. ['apkymii. — 2-re Bun., crep. — Kuis : TexHika,
2004. - 560 c.

VYmkan, M. B. ®izuka atoma i atomHoro sizpa : 30. 3aaad / M. B. Ymkan ; HYK im. anmipana
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