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3TiTHO HABYAJIBHOTO 1 pOO0YOTro HaBYAJILHOTO TUTAHIB, 3 BPaXyBaHHIM JIOTTYHOI MOJICITI BUKJIAaHHS TUCIUILTIHU.
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HasBa }IHCIII/IHJIiHI/I:

3araiabHa Qisuka: MoJiekyJsipHa Qiznka Ta TepMOAUHAMIKA

CrneniajJbHiCTb:

014 Cepeans ocBita

OcBiTHBO-IpOQeciiiHa mporpama:

014.15 Cepenns ocsita (Ilpupoanuyi HayKn)

PiBenn BHINOI OCBiTH: 0akajnaBp
dopMa HABYaAHHSA: JEeHHA
Kypc: 11
CemecTp: 111

1. OnMc HaBYaJAbHOI AMCIUIIIiHU

HaiiMeHyBaHHS IOKa3HHUKIB

XapakTepuCcTHKA HABYAJIBHOI TUCIHILTIHU

Tun nucnumiinu HOpMaTHBHA
KinbKkicTh KpeauTiB — 4
brokiB (MoayniB) — 3
3arajgpbHa KiUIbKICTh TOJUH — 120
TKHEBUX TOAMH JUIS TeHHOI (JOpMU HABYAHHS: 3
Jlexnii 18 ron.
IIpakTH4Hi, ceMiHAPCHKI 18 rogx.
JlabopaTopni 16 rogx.
Camocriiina po6ora 58 rog.
InauBinyanbHe HAYKOBO-10C/IiIHE 3aBAaHHA 10 Tox
(ece, aHAJITUYHUIA 3BIT, T€3U TONIO) '
Buj niicyMKoBOro KOHTpOJIIO: eK3aMeH

Cropinka JUCHHUILIIHM HA caliTi yHIBepCHUTETY

https://wiki.cuspu.edu.ua/index.php/%D0%9A%D0%BE%D1%80%D0%B8%D1%81%D1%82%D1%83%D0%B2%D
0%B0%D1%87:0Otrifonova

3B°A30K 3 IHINNMH JUCHHUILIIHAMU.

KoHueniisi cydyacHOro MpUPOIO3HABCTBA, TeopeTHyHa (i3uKa, Oe3neKa KUTTEMISUIBHOCTI Ta
OXOpOHHU Tpalli B Tany3i, METOJMKAa HAaBYaHHS MPUPOJHUYMX HAYK OCHOBHOI HIKOIH ((i3uka),
3aralbHa Ta HEOpraHiyHa XIMis, TEXHIKa XIMIYHOTO €KCHEPHUMEHTY, ICTOpis PO3BUTKY
NPUPOJIO3HABCTBA, €JIEKTPOHHA TEOpPisl PEYOBHMHH, CTATUCTUYHI METOAMU IOCTIKEHHS (i3UYHHUX
CHCTEM, METOJI! JIOCITI/PKEHHS ONTHYHOTO BUTTPOMIHIOBaHHS, EKCIICPUMEHTAIbHI METOM BUBUCHHSI
OynoBH aToMa Ta siapa, (Pi3UKO-XiMIUHI METOIM IOCIiIKEHHs, TPAaKTUKA 31 MKUIBHOTO (i3UYHOTO
eKCIEPUMEHTY / MPaKTHKa 3 HAaBYAJIBHOIO (DI3MYHOTO €KCIEPUMEHTY / MpaKTHKa 3 00JagHaHHS
MIKUIBHOTO (h13MYHOTO KabiHeTy
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2. MeTa Ta 3aBAAaHHA HAaBYaJIbHOI AMCIUILIIHU

[Iporpama BUBYEHHS HaBYAJIBHOI AMCIHUILIIHM «3araibHa (i3uka: MOJCKyJsapHa (i3vKa Ta TEPMOJUHAMIKA» CKIJIaJICHa BIJIMOBITHO O OCBITHHO-
npodeciiiHol mporpaMu MiATOTOBKHM (axiBIsg mepiioro (0akamxaBpChKOro) piBHS BHUINOI OCBITH 3a cremianbHicTI0 014 CepemHsi ocBiTa MiJrOTOBKH
ocBiTHRO-TIpodeciitnoi mporpamu 014.15 Cepenns ocsita (IIpupogaudi HayKn).

HeBix’eMHMMH KOMIIOHEHTaMHM 3MICTY 3arayibHOi (PI3UKM € Taki pO3IIM: MEXaHika, MOJCKyJsIpHa (i3uka Ta TEPMOJIMHAMIKa, CICKTpPHUKa 1
MarHeTH3M, ONTHKa, KBaHTOBa (i3uka. [lana poboua mporpama nepeadadae onaHyBaHHS CTyJeHTaMHU OJOKOM KypcCy 3arajibHoOi (Di3MKH: MOJIEKYJIpHa
¢izuka Ta repmoanHamika. [Ipy bOMY TUITOBUMH 3aBJAAHHSIMU JiSUTLHOCTI €:

1. Emnipuyni gocmimkenHs ¢izuaaux cucrtem: 1.1. CoctepekeHHs1 BJIACTUBOCTEH (DI3MYHOI CHCTEMHM, SIBHIN 1 TPOIEciB y (I3UYHINA cHUCTeMI,
1.2. BumiproBanHsi (i3UYHOI BENUYMHHU, KA XapakTepusye (izuuHy cuctemy; siBulne abo mporec y ¢isuuHiii cuctemi; 1.3. EkciepuMeHTanbHe
JOCITIKEHHS BIIACTUBOCTEH (DI3MUHOI CUCTEMU; SIBHIL 1 MPOLIECIB Y Qi3WUHIN CHCTEM.

2. Teopernuni pociimkeHHs (izuunux cucreM: 2.1. CTBOpeHHs iaeaizoBaHOro 00’€KkTa NpH BHUBYCHHI (i3udHOi cuctemu; 2.2. BuBueHHs
(mociimKeHHs ) 1/1ea1i30BaHOr0 00’ €KTa JIOTTYHUMHU METo1aMH (MUCICHUN €KCIIEPUMEHT).

3. IloeHaHHS eMITipUYHKX 1 TEOPETHYHUX AOCHIIKEeHb (izndynnx cuctem: 3.1. CTBOpPEHHS 1 eKCIIepUMEHTalIbHE NOCITiKeHHs (Di3muHOol Moseni
¢biznyHO1 cuctemu, sBHIa ado mporecy B ¢iznyHii cucremi; 3.2. Po3poOka ¢izndHoro npuiaay abo yCTaHOBKU JUis (DI3MYHHX JOCITIHKECHB 3 3aJaHIMA
napamerpamu; 3.3. CTBOpeHHsI MaTeMaTU4YHOi Mojeni ¢i3uyHOoi cucTeMu, siBUIa abo mpouecy B (izuyHiil cucreMi; 3.4. JlociimkeHHsT MaTeMaTUYHOL
Mozeni (i3UYHOI cHcTeMH, sBHIA a00 Tporecy y (i3WyHii cucTeMi 3a TEBHUX yMOB 3aco0aMU KOMIT IOTEPHOI TEXHIKM 3 METOI BHBYCHHS
BIIACTHBOCTEH (i3MUHOI cUCTeMHU, siBUINA a0o mporecy B (izuuniit cucremi; 3.5. [linroroBka HayKOBOi JOMOBIfI, CTATTi, pedepary, 3BiTy (HAYKOBOTO
TBOPY); 3.6. Opranizailisi i BAKOHaAHHS HayKOBOT'O JJOCTIPKEHHS IEBHOT MPOOIEMH.

4. 3abe3neueHHs Oe3neku aroael Ha BUpoOHUTBI: 4.1. 3a0e3nedeHHs 30epeKeHHs 1 3aXUCT MaifHa 3aB/AsSKH BUKOHAHHIO IIPABUII 1 HOPM OXOPOHHU
Tpaili, TEXHIKU O0€3MeKH 1 MPOTUIT0KEKHOTO 3aXUCTY; 4.2. 3a0e3neueHHs 0e3MeKH 1HAUBIIyaIbHOT )KUTTEAISUTBHOCTI.

di3uka — HayKa, sIKa BUBYAa€ HaWIPOCTIII Ta B TOW K€ Yac HAMOLIbII 3aranbHi 3aKOHOMIPHOCTI SIBUII PUPO/IH, BIacTUBOCTEH 1 Oya0BU MaTepii,
3akoHH i1 pyxy. [IoHATTS ¢i3uku Ta ii 3aKOHM JieKaTh B OCHOBI BCbOTI'O MpUpPOa03HABCTBA. Di3uKa BIJHOCUTHCS 70 TOYHHUX HAayK Ta BUBYAE KUIbKICHI
3aKOoHOMIpHOCTI siBuIl. CaMe 11e BpaxoBye Iporpama Kypcey (pi3uku.

MaiiOyTHiil BUKMTENb NPUPOAHUYUUX HAYK, (P13UKH, X1Mii, 610J0T1i OCHOBHOI IIKOJIM [TOBUHEH MaTH IPYHTOBHY IMIJATOTOBKY 3 pAAy HependadyeHux
HaBYaJIbHUM IUIAHOM JTUCLMILIIH 1, 30KpeMa, 3 (Gi3uKkH, 1100 3a0e3NeunTH HaleKHUH HayKOBUHM 1 METOIMYHUN PIBEHb HaBUYAaHHS NMPHUPOJHUYUX HayK,
¢13uKu, Ximii, Oloiorii B OCHOBHIM IIKOJI, BUKOHYBaTH JOCIIAHMIIKY POOOTY, BMITH HpalloBaTH Ha Cy4yacHOMY O0OJiaJHaHHI, OpIEHTYBaTHCh B
MUTAHHSAX MEHEDKMEHTY CydacHOTO OOJIaJJHAaHHS, MPUIIAJiB Ta MaTepialliB, B MUTaHHSIX OXOPOHW HABKOJHIIHBOTO CEPEJOBHUINA, TIPOBOANTH BUXOBHY
poOOTY B yUHIBCHKOMY KOJIEKTHBI.

Kypc 3aranpHoi (i3uku y mporiieci miArOTOBKY BYUTENS NPUPOAHUYMX HayK, (DI3MKH, XiMii, 610JI0Tii OCHOBHOI IIKOJM CIPHs€E CTAHOBJICHHIO B
CTYJICHTIB YSBJICHHS Tpo (i3UKY SK HAyKy Ta 3a0e3mnedye ¢hopMyBaHHS TMpEeIMETHOI Ta (axoBoi KomMmeTeHTHOCTeH. OCcoO0MMBICTh BUBYCHHS ()13UKH Y
MeJaroriyHOMY YHIBEPCUTETI MOJSATaE B TOMY, IO CTYACHTH TMOBHUHHI OBOJIOJITH CHCTEMOIO BMiHb i HABHUOK, SIKi O JaBajall MOKJIHMBICTh €()eKTUBHO
nepeaaBaTy 3HaHHs YYHSIM, BUXOBYBAaTH y HUX JONUTIUBICTb, IHTEpPEC 710 3HaHb, JTFO00B 10 BUHAX1THUIITBA.



Cnenudika i€l TUCIUIUTIHE BUMarae BUBYEHHS Teopii (DI3MYHMX SBHI Ta 3aKOHIB, BMIHHS MAaTeMaTHYHO X OIMCYBAaTH Ta 3aCTOCOBYBATH HaOyTi
3HaHHA MPH PO3B’s3yBaHHI 3a1a4. HeBi eMHOIO OpraHIiYHOIO CKIIAZIOBOIO KypCy (Di3UKHU € jJadopaTopHHid MPakTUKyM. OCHOBHOIO METOIO JIAOOPATOPHUX POOIT
(¢p13uHOTO MPAKTUKYMY) € CIIPUSHHS OLTBIIT ITHOOKOMY 3aCBOEHHIO TEOPETHYHMX 3HAHB, IX 3aKPIIUICHHIO Ta (DOPMYBaHHIO EKCIIEPUMEHTATOPCHKOT KOMITETEHTHOCTI.

HapuansHa niporpama nependadae HACTYIHI BUAM MISUTGHOCTI CTY/ICHTIB: MI3HAGAIbHA OIAIbHICHb: THTEICKTYalIbHI PO3YyMOBI JIii, CIIOCTEPEKEHHS,
JOCTIi]I, YCBIAOMIICHHS ITPOOJIEMH, BUCYBAHHS TiOTE3, MOOY0Ba MOJIETICH; 3aeaibHO-HAGUANbHA diAlbHicmb: TIOIIYK 1H(OpMallii, podoTa 3 JiTepaTyporo Ta
THIIIMMU JpKepeamMu iH(opMallii, HABUYKY CIUIKYBAaHHS B KOJIEKTUBHIHN NISTIBHOCTI;, 0COOUuCmicHO-peanizyroua 0ianbHicme: TIOMYK 1HIUBITYaIbHOTO 3MICTY
1 et HaB4aHHs (i3UKH, 0COOUCTICHE PO3yMiHHSA (DYHIAMEHTAILHUX MOHSTH 1 KaTeropii, BUOip 1HAMBIIyaIbHOTO TEMITy HABUYAHHSI, CAMOCTIHE BU3HAYCHHS
LiJIeH, 1HAMBITya bHUIA BUOIp T0AATKOBOI TEMATHKY, IHAWBIyallbHI OOTPYHTYBaHHS MO3MUIIii, CAMOPETYIIALIis, CAMOAHAJII3 1 CAMOKOHTPOJIb BIIACHOI isUTHHOCTI.

JlocsiTHeHHS! HABYATIbHUX 1LJIeH KOKHOTO MOAYJIs 3a0e3MeuyeThcs B POLIEC] CIUTbHOI AISTIbHOCTI BUKIJIAAa4a 1 CTY/ICHTIB, sIKa BKIIOYA€E TaKi €JIEMEHTH:
CHCTEMAaTHU3AaLllIo / y3aralbHEHHs CTY/ICHTaMH 3HaHb 1 YMiHb, 3aIIPOIIOHOBAHUX JUIs CAMOCTIIHOTO OMpallOBaHHs; IPOBEECHHS BUKJIAlaueéM KOHCYIIbTALIH, sIKi
3a0e3neuyloTh CTYAEHTaM MOXKJIMBICTH CBO€YACHOTO PO3B S3aHHS HABYAIBHHMX NPOOJEM, IO BHHHKAIOTH y HUX Yy Tpoleci poOOTH Haj MOAyJeM;
y3araJbHEHHs] HaBYAJIbHOT'O MaTepialy MOIYJIS Iij Yac JIEKLiH, 1€ po3IAAaloThcsl MUTAaHHS METOAOJIONYHOIO XapaKkTepy, a TAKOXK BU3HAYAIOTHCS 3aBJaHHS
I ABMILIEHOI CKJIaTHOCTI, BUKOHAHHS 1 IeTaITI3allisl IKUX 3/IIHCHIOETHCS ITi]] Yac MPaKTHYHUX 1 1Ja00paTOPHUX 3aHATH Ta B MIPOIIECI CAMOCTIHHOI TisTTBHOCTI.

[Ticns 3akiH4eHHS pOOOTHM HAA MOJYJIEM CTYACHTH, MPOXOIATh MiJACYMKOBHI KOHTPOJb 3TiTHO PEHTHHIOBOI CHUCTEMH i3 3aCTOCYBaHHSIM
IHTETrpaTUBHOI METOAMKH OIIHIOBAHHS HABYAIBHUX JTOCATHEHb.

KoxxHuit 3MicTOBUI MOJyIb, SIK NPaBUIIO, CYNIPOBOXKYETHCSI KOMIUIEKCOM PI3HOMaHITHUX IUAAKTUYHMX 3ac001B HaBUaHHS, 110 3a0€3MEUyIOTh,
HAOYHICTh Marepiaiay i CHPUSAIOTH JOCATHEHHIO KOHKPETHHX IiJiel HaB4aHHsA. Moyii, IO BMIIIYIOTH IUIOBY Mporpamy Aii, OaHk iH(opmamii Ta
METOJIMYHUX BKa31BOK JJIS 1i 3aCBOEHHS, 3MIHIOIOTh XapaKTep B3a€EMOCTOCYHKIB MK BUKJIaJa4aMH 1 CTYJCHTaMHU.

MonynabHa TEXHOJIOTisS HaBYaHHS (DI3MKM BKJIIOYA€ TPU KOMIIOHEHTH, 3MICTOBHM, OpraHizalliiHMN 1 KOHTPOJBHO-OLIHIOBAIbHUN 3 HOTrO
CTUMYJIIOI0UOI0 (YyHKII€0. Bia CTyAeHTIB BHUMAaraeTrbcs NMPOJEMOHCTPYBATH 3HAHHSA KOXKHOI 3 3MICTOBHMX OAMHHUIb IEpe] TUM, SIK MeperTu 10
BHUBUEHHS HacTynHoi. CroyaTKy HaBYaHHS 30pPIEHTOBAHE Ha 3aCBOEHHS I'OJIOBHOIO — 0a30BHX €JEMEHTIB 3HAaHb Kypcy (I3MKH 1 HalBaXJIMBIIIUX
aJITOPUTMIB IiH. J[pyruM eTanoM € po3BHBaIOue HaBYaHHS, 110 0a3yeTbcs HAa TBOPYIM caMOCTIHHIN AisNIBHOCTI CTyAEHTIB. OpraHizaliiiHuii KOMIIOHEHT
TEXHOJIOT1i 3aCBOEHHS 3MICTYy HAaBYAJIbHUX MOJYJIB 13 Kypcy (i3UKU € CYKYIHICTIO pi3HOMaHITHUX ()OpM 1 METOJIIB OpraHizallii OCBITHBOI'O MPOIECY:
JEKUIHHUX, TPAKTUYHUX 1 TAOOPATOPHUX 3aHSATh.

Jlna onanyBaHHs cryaeHTamu creniaiabHocTi: 014 Cepennst ocBita, nmpenMerHa cnerianbHicTh: 014.15 Cepennst ocsita (Ilpuponnuyi Hayku)
KypcoM 3arajibHoi (hi3ukH nepedadeHi sk pi3Hi GopMH ayJUTOPHOI poOOTH, TaK 1 CAaMOCTIHHA Ta 1HAMBIyalbHa poOOTa CTYACHTIB.

AyoumopHna poboma exniouac 8 cebe: NEKIil, MPAaKTUYHI 3aHATTA, JabopaTopHi poOoTu Ta KoHCynbTamii. [Ipu mpomMy KoHCysbTalli NalOTh
MO>KJIUBICTh O1JIbIIIE YBaru MPUAUIATH PO3B’A3KY 3a/1a4, SIKUM I/ yac MPaKTUYHUX 3aHATH HE OyJI0 MPUJIIEHO HaJIe)KHOI yBaru.

IIposedenns npakmuynux 3auamoe i3 Qi3uku mae Ha memi. TIOTTUOJICHHS, PO3LIMPEHHS 1 3aCBOEHHS TEOPETUYHOTO Marepially: CTBOPEHHS
npoOJeMHOT CUTYallii; peani3auis IUAAKTUYHOTO MPUHIUIY B3a€MO3B’SI3KY HaBUAHHS 3 MPAKTHKOIO; PO3IIMPEHHS HAYKOBOT'O CBITOTJISNY CTY/AEHTIB;
PO3BUTOK JIOT1YHOTO, TBOPUOTO 1 CAMOCTIHHOTO MHUCIIEHHS; HAOYTTs IOCBIY OI[IHKHA MEX 3aCTOCOBHOCTI (PI3UYHMX 3aJICKHOCTEH 3a PI3HUX KOHKPETHUX
yYMOB; HAOyTTS KOMIIETEHTHOCTEH MPAaKTHYHOI'O 3aCTOCYBAaHHS HAyKOBHX 3HAaHb, PO3BUTOK 1 BHUXOBAHHSA HaWBaXJMBIMKX (YHKIIH 0coOHUCTOCTI:
MUCIIEHHSI, BOJII, XapaKTepy; PO3BUTOK YMIHHA CaMOCTIHHOT poO0TH Ta ii akTUBI3allii; HABUAHHS METOJ]aM HAyKOBOTO IMi3HAaHHS; (POPMYBAHHS 1 pO3BUTOK



y CTYICHTIB A1aJeKTHYHOI'O MHUCICHHA 1 crielu(iuHOro «(pi3MYHOr0» MHUCICHHS; PO3KPUTTS €CTETHYHOTO Ta JIOTTYHOTO B (Di3HILli: IUBHOI CTPYHKOCTI 1
KpacH, YiTKOCT1 1 CTPOTOCTI, BHUIITYKAHOCTI 0aratboX ii pillieHb 1 MPUHOMIB; BUKOPUCTAHHS NMPAKTUYHUX 3aHATHh SK OJHOTO 3 €PEKTHMBHUX MPUIOMIB
IIEPEBIPKHU CB1I0MOTr0, INIMOOKOI0, MILIHOTO 3aCBOEHHS 3HaHb; 3aKPIIICHHS, y3arajlbHEHHS 1 TMOBTOPEHHS HABYAIBLHOTO MaTepiaJIy

Memoro npoeedeHHﬂ 1a0opamopHux 3anams € NOTINOICHHS TEOPETUIHUX 3HAHb CTYJCHTIB, (JOPMYBaHHS PO3YMIHHS p0J11 CKCTICPUMEHTY B GbiznuHil
Haylli; MUPOKe 1 MOoraubiieHe 3HAHOMCTBO 3 MaTepialbHUMHU 3ac00aMy BHMIpIOBaHb Y (Pi3MIl; 3aCBOEHHSI OCHOBHUX IPUHIIMIIB i METO/IIB BI/IMlpIOBaHB y
¢i3uLl, KyIbTypud IPOBEINECHHS EKCIIEPUMEHTIB; PO3BUTOK CIIOCTEPEXIIUBOCTI, KOHCTPYKTHBHOIO MMCIIEHHS, aKTUBI3alllil CaMOCTIMHOCTI y poOOTi;
(opMyBaHHSI €KCHIEPHUMEHTAaTOPCbKOI KOMIETEHTHOCTI MaHOyTHIX YYHTENB NMPUPOIHUYMX HAyK, (i3UKH, XiMii, 010J0Tii OCHOBHOI IIKOJH; 3aTy4eHHS
CTYJICHTIB JI0 CAMOCTIHOI HABYAITbHO-HAYKOBOi pOOOTH.

3.Y pe3ysibTaTi BUBYEHHS HABYaJ/IbHOI AMCHUIIIHM Y CTYA€HTAa MAalOTh 6YTH CpOpMOBaHi TaKi KOMIIETEHTHOCTI:

B pe3ynbrati mpoBeneHHS MPAKTUYHHUX 3aHATH CTYICHTH TOBUHHI:

3namu: CTPpYKTYpHI OCOOJMBOCTI Pi3HUX TUMIB (I3UMYHMX 3ajay; METOIU PO3B’SA3yBaHHA, (DI3MUHMX 3a]ay; 3arajbHy METOAMUKY PO3B’S3yBaHHS
G13MYHUX 3334 13 BUKOPUCTAHHSIM aHANITUYHOTO, TpadidyHOoro, TabIUYHOrO, CHHTETUYHOTO W aHaIITHKO-CUHTETUYHOTO METOJIB; 3MICT HIKIIbHUX
30ipHUKIB 33724 3 (i3WKH, 3MICT OJiMIiaHUX 33/a4; 3MICT 30ipHUKIB 3a1a4 i3 (I3MKH BUIIOI MIKOJIH 1 METOJUYHUX TMOCIOHUKIB i3 PO3B’S3yBaHHS
¢bi3MYHMX 3a/1a9; OCBITHE 1 BAXOBHE 3HAYCHHS PO3B’sI3yBaHHS 3aa4 3 (Gi3UKU B CEpeHIH IIKOII;

Ymimu: 3nificHrOBaTH pi3HI CIIOCOOM TMOAaHHS (I3UYHUX 3a]a4, 30KpeMa, MaJTFOHKOM, rpacbiKOM CXEMOI0, CHCTEMOIO PIBHSHb, MOJCILTIO,
CLIOCTEPEIKEHIAM, SKCHEPUMEHTOM, CKODOUCHMM IHCHMOBMM 32IHCOM; POSKPHBATH Gi3MuHMI 3MICT 3ajayi; palioHATFHO 3alicaTh YMOBY 3ajadi;
BmmyKyBam 1 BBOIWTH JONATKOBI YMOBH; NPOBOJIMTH TIOUIYKH IUIAXiB PO3B’SI3yBaHHS 3a7adi 1 CKJIQNATH 3aralbHUN IUIaH PO3B 9131<y, BI/I6I/IpaTI/I
paLioHaIbHUM COCiO PO3B’ 3Ky 3a]aui; CTABUTH 1 JaBaTH BIATOBII Ha 3alIMTaHHS SIK YaCTKOBOI'O, TAK 1 3arajlbHOTO XapakTepy; MPOBOJAUTH aHAIII3 Ta OLIHKY
3100yTUX pe3yNbTaTiB; CKJIaJaTH 33/1a4y 13 337aHOi TeMU 3 BUKOPUCTaHHSIM CYYaCHHUX 3HaHb; PO3B’sI3yBaTu €KCIEPUMEHTAJIbHI 33/1a4i; BUKOPHCTOBYBATH B
MIPOIIEC] PO3B’AI3YBaHHSI 3a/1a4 Cy4acHi 3aCO0M HaBYaHHSI, peasTli30BYBaTH 1ILT1 1 3aBAaHHS PO3B’I3yBaHHA 3371a4 3 (PI3UKH B 3araIbHOOCBITHIM HITKOJT.

BukoHaHHs 1abopaTopHHX poOIT 3 Kypcy ¢i3uku nependauae (GOpMyBaHHS B CTYACHTIB EKCIIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI: Q) yMIHHs
nianysamu excnepumenm, ToOTO (GOpMyIOoBaTH HOro MeTy, BU3HAYaTH EKCIEPUMEHTAJIbHMHA METOJ 1 JlaBaTH HOMYy TEOpEeTHYHE OOIpYHTYBaHHS,
CKJIaJaTH TUTaH JOCHiTy W BHU3HA4YaTH HaWKpalll YMOBH JJIs HOrO IpOBENEHHS, OOMpaTh ONTUMAalIbHI 3HAYEHHS BUMIPIOBAaHWX BEJIHYMH Ta YMOBH
CIIOCTEPEKEHb, BPAXOBYIOUH HAasBHI €KCIEPUMEHTANbHI 3aco0u; O) yminHsA niocomysamu excnepumenm, TOOTO oOMpaTH HEOOXigHE OOJaTHAHHS U
BUMIPIOBaJIbHI TpWIIAAH, 30MpaTH JTOCTIAHI YCTAaHOBKM YM MOJENi, PalliOHAJbHO PO3TAIIOBYBAaTH MPHJIAAH, JOCITal0Yd OE3MEeYyHOro MpPOBEIEHHS
TOCIILY; B) YMiHHA cnocmepicamu, BU3HAYaTH METY W 00 €KT CIOCTEPEKEHHs, BCTAHOBIIOBATH XapaKTEPHI O3HAKMU mepediry (i3uyHuX SBHII 1
MPOLIECIB, BUIUIATH iXHI CYTTE€Bl O3HAKU; T) YMIHHA 6umipiosamu Qi3uuni eeiuyunu, KOPUCTYIOUUCH PIZHHMH BHMIPIOBAJILHUMHU MpHJIAJaMH Ta
MipujaMM, BU3HAYaTH LIHY TOJUIKM IIKaTu MPHIaay, 3HIMATH MOKa3u MPUIIANy; T) YMIHHA 00pobiamu pe3yivmamu excnepumenmy, 00UUCIIOBATH
3HA4YEeHHsl BEJIMYUH, 3HAXOJUTHU MOXUOKH BUMIpPIOBaHb, CKJIAJaTh TAOJMIl OJep:KaHUX JAHMX, TOTYBaTH 3BIT IPO MPOBEACHY POOOTY, 3alUCyBaTH
3HAYCHHs (I3UYHUX BEIWYMH Yy CTaHAAPTH30BAaHOMY BUTIISAI TOWIO; M) YMIHHA [HMepnpemysamu pe3yibmamu eKcnepumeHmy, OTHCYBaTH
CIIOCTEPEXKYBaHi SIBUIA M MPOIECH, 3aCTOCOBYIOYM (Di3UUHY TEPMIHOJIOTIIO, MOJAaBAaTH PE3yJIbTaTH Yy BUIJAAI (OPMYI 1 piBHSHB, BCTaHOBIIIOBATH
(byHKIIOHATBHI 3aJIEKHOCTI, OyayBaTH rpadiku, poOUTH BUCHOBKH MPO 31 CHEHE TOCIIIKEHHS BIMOBITHO A0 MOCTABICHOI METH.

B pe3ynbrati npoBeieHHs TaOOpaTOPHUX 3aHATH CTYIACHTH MOBUHHI:



3namu: MeTOAM eMIIPUYHOro Mi3HAHHS OO0 €KTHBHOI IIHCHOCTI; CYTHICTh 1 METOAM pealizailii eKCIepuMeHTy; (i3HyHI BETMYMHH, IX
kiacudikaiiro; oAMHUIN (I3UMIHUX BEJIWYUH, X KIacu}iKailito; OCHOBHI METOIM BUMIPIOBaHb y (i3HIli; XapaKTep 3MiHH MOXHUOOK BUMIPIOBaHb 1 METO/IH
iX OLIHOK; OCHOBHI IpaBMJa BUKOHAHHS MaTEeMAaTUYHUX oOmepaliil 3 HaOIMKEHMMHU YMCIaMHU; OCHOBHI IpaBuia IpadiqHOro MOAAHHS PE3yJbTaTiB
eKCIIEpUMEHTY; BUMOTH JI0 TUTaHb OXOPOHU Mpalli 1 TEXHIKH Oe3MeKu mifg yac poboTH y (Hi3muHUX Ja00paTopisx 3aKiaay BHUIIOI OCBITH Ta IIKIJIBHOMY
¢iznyHOMY KabiHEeTi; OCBITHI 1 BUXOBHI 3aBJaHHS J1a00OpaTOPHUX POOIT 1 (PI3UYHHUX MPAKTUKYMIB Y 3araJibHOOCBITHIH HIKOJI;

Bmimu: mpoBecTH OIIHKM 1 peayli3yBaTH ONTHMAJIbHI YMOBH TPOBEIEHHS (I3MUYHOTO EKCIEPUMEHTY, BHKOHAHHS JabopaTopHOi pPoOOTH;
3a0e3MeUnTH EKCIIEPUMEHTAIbHUM XapakTep IIKUIBHOTO KypCy NMPHPOIHUYMX HAYyK; MPOBECTH aHAi3 BHKOHAHHS JabOpaTOpHOI poOOTH, HamucaTtu
BHCHOBKH TIpO ii pe3ynpTaTy; BUKOHATH OIIIHKH NOXHOOK Pe3yibTaTiB eKCIIEPUMEHTY; rpadiyHO MOAaTH pe3yabTaTH €KCIIEPUMEHTY, CKIIACTH 3BIT PO
BUKOHaHy IJlabopaTopHy poOOTY; JaTH XapaKTEepPUCTUKY CydacHOro ¢i3MyHOro oOnaaHaHHS, (I3MYHUX MPUIAJIB;, KOPUCTYBATUCSA TOBIAKOBOIO
JTEpaTyporo; 3a0e3MeuyBaTi BUKOHAHHS 3aBJaHb JIA0OPATOPHUX POOIT 1 PI3UYHUX MPAKTUKYMIB Y IIKOJI.

VY pe3ynbTari BUBYCHHS HABUAIBHOT TUCIMILUIIHY y CTYJCHTa MatOTh OyTH c(hopMOBaHi Taki KoMnemenmHocmi.

InTerpanbHa KOMIIETEHTHICTh — 37aTHICTh PO3B’SI3YBaTH CKIIAJHI CHELialli30BaHl 3a7a4l Ta MPaKTU4HI MPOOJIEMHU B Taily3i CepelHbOi OCBITH, IO
nepenOavae 3acTOCYBaHHS TEOpiii Ta METOIB OCBITHIX HAyK Ta NPUPOIHHYHMX HAyK, (i3WKH, XiMii, OI10JOTil 1 XapaKTepu3yeThCs KOMIUIEKCHICTIO Ta
HEBH3HAYEHICTIO MEAaroriyHiux yMOB OpraHizallii OCBITHBOT'O IIPOLIECY B 3aKJIaax 3aralbHOl CepeHbOI OCBITH.

3araJjibHi KOMIIETEHTHOCTI:

3K1. 3nanHs Ta po3yMiHHS IpeaIMETHOI 00J1acTi Ta po3yMiHHS IpodeciiiHol MiSIBbHOCTI.

3K2. 3naTHicTh IiATH Ha OCHOBI €TUYHUX MIpPKyBaHb (MOTHBIB).

3K3. 3xaTHiCT iSITH COLIAILHO BIAIOBIIAIBHO Ta CBIAOMO.

3K4. 3natHicTh IpaloBaTH B KOMaH/II.

3KS5. 3naTHicTh 10 MOIITYKY, 0OpOOJICHHS Ta aHaIli3y 1H(pOpMAIIii 3 PI3HUX JHKEpE.

3K6. 3naTHicTh 3aCTOCOBYBAaTH HAOyTi 3HaHHS B IPAKTUYHUX CUTYyaLlisX.

3K7. 3naTHiCTh BUMTUCS 1 OBOJIOIIBATH CYYaCHUMU 3HAHHSIMHU.

3K8. 3naTHiCTh CIIKYBATUCS JI€P’KaBHOIO MOBOIO SIK YCHO, TaK 1 MHCHhMOBO.

3K10. 3gaTHicTs 10 aganTalii Ta Jii B HOBIHA CUTYaIli.

IIpeameTHi (cneniaabHi paxoBi) KOMIIETEHTHOCTI:

®K1. 31aTHICTh BUKOPUCTOBYBATH CHCTEMATH30BaH1 TEOPETUYHI Ta MPAKTUYHI 3HAHHS 3 MPUPOJAHUYMX HAYyK, Pi3uKkH, XiMii, 010JI0Tii Ta METOIUKH
HaBYaHHS MPUPOJAHUYMX HAYK, Pi3UKH, XiMii, 61010Tii TpH BUpilIEHH] TpodeciiiHuX 3aBiaHb NpH BUBUEHHI BeecBiTy 1 mpupoau 3emii sK MiIaHeTH.

@®K2. BonoainHsg MaTeMaTUYHUM arnapaToM MPUPOJAHUYUX HAYK, Pi3ukH, XiMii, 610J10Tii.

®K8. 3narHicTh 10 peduiekcii Ta camooprasizauii npogeciiftHol isIbHOCTI.

@®K11. 3naTHICTh XapaKTepU3yBaTH JOCATHEHHS NMPUPOIHUYMX HAyK Ta IX POl y KHUTTI CYCNUIbCTBA; (OPMYBaHHS LUIICHUX YSABJIEHb PO
MIPUPOJTY, BUKOPHCTAHHS MPUPOTHIYO-HAYKOBOI iH(OpMaIlii Ha OCHOBI ONepyBaHHs 0a30BUMH 3aralbHUMHU 3aKOHOMIPHOCTSIMH ITPHPOJIH.



@®K12. Po3yMiTu Ta MOSICHIOBATH CTPATETiI0 CTAIOTO PO3BUTKY JIFOACTBA 1 NUISAXM BHUPIMICHHS TI00aIbHUX MpoOJIeM, BPaXOBYIOUH MMO3UTHBHUN
MOTEHITIa] Ta PU3MKHA BUKOPUCTAHHS Han0aHb MPUPOJHUYHMX HAYK, (i3UKH, XiMii, O10JI0T1i, TEXHIKH 1 TEXHOJIOTIH 11 qoOpoOyTy JTHOIUHU 1 Oe3rneKu
JOBKIJLIISL.

IIporpamHi pe3yjbTaTH HABYaAHHSA:

[TPH32. [leMoHCTpY€ 3HAHHS Ta PO3YMIHHS OCHOB MPHUPOJHHYUX HAyK, (i3MKH, Ximii, Oi0J0Tii Ta 3Ha€ 3arajbHi MUTAHHSI METOAWKH HAaBYAHHS
MPUPOJHUYUX HayK, (i3ukH, Ximii, 01010rii, METOAUKH IIKIILHOTO (I3MYHOTO EKCHEPUMEHTY, TEXHIKH XIMIYHOTO EKCIEePHUMEHTY, METOIUKH
oprasizaiii mpakTHUKH 3 010JI0Tii, METOTMKN BUBUYEHHS OKPEMHX TE€M IIKUIBHOTO KypCy IPUPOAHUYMX HAYK, (Pi3uku, Ximii, 6iomorii.

ITPH33. 3Hae # po3ymie MaTeMaTHYHI METOM MIPUPOTHUYUX HAYK, (PI3UKH, XiMii, 010J10T1i Ta pO3AUTIB MaTEMATHKH, 110 € OCHOBOKO BUBUYCHHS KYpCIiB
3arayibHOI Ta TEOPETHYHOT (Pi3UKHM, OOTAHIKH, 300JI0Tii, aHATOMIi JIFOJHU, (Hi310J10Ti1 JIFOAMHHM 1 TBAPHH, (Pi310JI0TiT POCINH, @ TAKOXK 3arajibHOI, HEOPraHiYHOT
Ta OpPraHivyHoi XiMmii.

[TPH37. 3Hae ocHOBU O€3MEKH KHUTTEMISUTBHOCTI, 0€3[IEYHOT0 BUKOPUCTAHHS 00JIafHaHH KabiHeTiB (i3uku, Ximii, 610JI0Tii.

[TPHY 1. AHanizye npupo/iHi sIBUIIA 1 IPOLECH, ollepye 0a30BUMHU 3aKOHOMIPHOCTSMHU MPUPOAH Ha PiBHI c(hOpMOBaHOT MPUPOIHUYO-HAYKOBOI
KOMIIETEHTHOCT] 3 MOTIAny (yHAaMEHTAIbHUX TEOpiil MPUPOAHWYHMX HAYyK, NMPUHIMIIB 1 3HAHb, a TAKOXX HA OCHOBI BIJMOBITHHX MaTeMaTHYHUX
METO/IB.

[TPHVY2. Bonozie METOIUKOIO MPOBENEHHS CY4aCHOTO EKCIIEPHMEHTY, 3JaTHICTIO 3aCTOCOBYBAaTH BCi HOrO BHIM B OCBITHBOMY IpOLEC 3
MPUPOJAHUYNX HAYK, (i3UKH, XiMii, 610JIOTii.

[IPHVY4. KopuctyeTbcsi MaTeMaTUYHUM anapaTtoM (pi3ukH, BUKOPUCTAHHS MATEMaTHYHHUX Ta YHMCIOBHX METOJIB, SIKI YAaCTO 3aCTOCOBYIOTBHCS Y
NPUPOJHUYUX HayKax, (i3uLl, Ximii, O1oJ0rii.

[IPHY7. YMie 3HaxonuTH, 0OpoOIsATH Ta aHATII3yBaTH 1H(POPMAIIO 3 PI3HUX JIKEpell, HacaMmIiepes 3a JI0INOMOro 1H(GOpMaliiHUX Ta XMapHHUX
TEXHOJIOT1H.

[TPHVYS. CamocTiiiHO BHBYa€ HOBI NMUTAaHHS NMPUPOAHUYUX HAYK, (I3UKH, XiMii, 610J0T1i Ta METOJUKHU HaBYAaHHS NPUPOJHUYUX HaAyK, (DI3UKH,
Ximii, 6i0710rii 32 pI3HOMaHITHUMU 1HPOPMALIHHUMHU JKEpETaMHU.

[TPHK?2. TTosicHtoe (haxiBisiM 1 He (axiBIsAM CTPATETiIO0 CTAIOTO PO3BHUTKY JIFOJICTBA Ta €KOJOTIYHOI O€3MeKH i MUIAXHM BUPINICHHS TII00ATBHUX
mpo0OJieM JTI0ACTBA.

[TPHA1. YcBinomitoe comiaabHy 3HaUyILICTh MaiiOyTHBOI Iipodecii, chopMoBaHICTE MOTHUBALIIT 10 3A1HCHEHHS TPOQPECIHHOI TISITBHOCTI.



4. TeMaTUYHHUH IIJIAaH HABYaJIbHOI AU CIUILIIHU
3microBuii moayJas I. MOJIEKYJIAPHA ®I3UKA

Beryn. [Ipeamer ta 3agaui MonekyisipHoi ¢izuku. OcHoBHI (i3nyHi Teopii. KopoTkuii ictopudaanii orisin MosieKyisipHo-KiHeTrnaHoi Teopii (MKT) ta
tepmonuHamiki. OcHoBHI monokeHHss MKT Ta iX ekcrnepumeHTanbHe OOIpyHTYBaHHA. TepMOAMHAMIYHMIA Ta CTATUCTUYHUA METOAM BUBUYCHHS
MakpockomiyHux cucteM. OCHOBHI (Di3WYH1 BEJTUUMHHU.

Tema 1. OcHOBH MOJIEKYJIAPHO-KiHETHYHOI Teopii ra3iB. OCHOBHI TOJIOKEHHsSI MOJICKYJISIpHO-KiHeTH4YHOI Teopii rasy (MKTI). IneanpHuii ras.
Ocuosue piBasHHss MKTT. 3akon JlaneToHa. MONeKyIsIpHO-KIHETUYHE TIyMadyeHHsI TUCKY Ta TemriepaTypu. Crana bonmbiiMana. 3akoHH 1€aTbHOTO Ta3y:
boiinga-Mapiorra, I'eii-Jlroccaka, [lapns. Pisasuus Knanelipona-MenzeneeBa. YHiBepcaibHa ra3oBa crajia. 3akoH ABOrajapo. BumiproBaHHs MIBUAKOCTEH
monekyn, gocmig Irepna. Po3momin mBuakocTedt Monekyn 3a MakcBemwioM. bapomerpuuna Qopmyna. Posnmogin  MakcBema-bosibiMana.
ExcriepnMenTansHe BU3HAUYEHHS yrcia ABOrpaapo. Po3nomin eHeprii MoKyt 3a CTYIEHSIMHU BUTBHOCTI.

Tema 2. SIBuia nepenocy B razax. CepenHs J0BXHHA BUIBHOTO MPOoOIry MosieKy:t. Yucio 3iTkHeHb. BHyTpimHe TepTs. TemnonpoBigHicTh rasis.
Hudysis razis. Bakyym. BaactuBocTi po3piakeHoro rasy.

3microBuii Mmoayas II. TEPMOJAUHAMIKA

Tema 3. OcnoBu Tepmogunamiku (TI). 3aBmanHs i meromu Teopii Termioru. TepmoauHamiuHa cucrema. PiBHOBaxHI cranu. [lapamerpu crany.
[lepiie navano T/I. 3acTrocyBaHHs MepIIoro Havyajga TEPMOAMHAMIKY /10 130mporieciB. TemnoeMHIcTh iaeanbHOro ra3y. PiBusuus Maiiepa. Pozmonin eneprii
3a CTYNEeHsSIMU BUIbHOCTI. Aniabaruunwii nporiec. PiBusHus [lyaccona. [lomitponiynuii nporec. [1IBuakicTs 3ByKy B rasi.

Ob6opoTtHi Ta HeobopotHi mporecu. Termnosi mammuu. L{ukn Kapuo. Hdpyruit npuamun TJ. Teopema Kapno. 3Benmena temora. HepiBHicTh
Kunaysiyca. Eatpomis. Ctatuctuune Taymadenns apyroro Hadana T]I. Teopema Hepucta (Tpete Havano T/I). HegocsskHICTh aOCOMOTHOTO HYIIS.

Tema 4. PeanbHi razu. ExcriepuMenTanbHi i30TepMu peanbHoro rasy. Pisusuus Ban nep Baanbca. Kputnunuii cran. bespo3mipae piBHsHHA Ban
nep Baanbca. Bosoricts. BHyTpimns enepris peansHoro raszy. Edexr xoyns-Tomcona. 3piakeHHs ra3iB Ta OfepKaHHSI HU3bKUX TEMIIEpaTyp.

Tema 5. TBepai Tina. AMopdHi Ta KpuctaniyHi Tita. Jlanekuil mopsiiok y KpucTaiax, aHi3oTporis kpucrami. Kinacudikamis kpucTaiiB 3a TUIIOM
3B'13Ky. Jledektn y kpucranax. MexaHiuHi BIacTMBOCTI TBepAMX Tl Temsosi BractuBOCTi kpuctaniB. CyOmiMaris, IIaBieHHs, KpucTtaiizauis. Jliarpama
piBHOBaru. [ToTpiifHa Touka. TernaoeMHICTh KPUCTAIB.

Tema 6. Piaunn. 3aranpai BiracTHBOCTI Ta OymoBa pimuH. BmactuBocTi pinkoro crany. IloBepxHeBwii map piamHu. IloBepxHEBWIl HATSAT.
3mouyBanHsg. ®opmyna Jlannaca. Tuck HacmyeHMX mapiB HaJ MeHICKOM. Pinki po3umuu. 3akoH Paynsa. OcMmortuunuii Tuck. 3akoH Bant-I'odda.
B'szkicTs piaun. Kaninsaphi sBuma. [ToBepxHeBo-akTHUBHI pedoBUHU. Anicopouis. dnoranis. Pigki kpucrany.

Tema 7. Ilonimepn. OCHOBHI yABIEHHS PO XIMIYHY OYZOBY Ta CTpPYKTypy mnoiimepiB. CTpykTypa MoiiMepy B KOHJEHCOBAaHOMY CTaHi.
Cxitono1i0HMM, BUCOKOENACTUYHUMN 1 B'I3KOINIMHHUMN CTaHU moJiiMepiB. TepMoMexaHiuHi BIACTUBOCTI MOJIIMepiB. MeXaH14H1 BIIACTUBOCTI MOJIMEPIB.
OCHOBHI YSIBJICHHSI KIHETHYHOI TE€OPil BUCOKOETACTUYHOCTI. 3aCTOCYBaHHS MOJIIMEPIB.

Tema 8. PiBHoBara a3 i ¢pa3osi nepexoau. [Tousarrs dasu ta pa3osi nepexoau nepioro ta Apyroro poxay. [Tousrrs dasu. Kpusa da3oBoi piBHOBaru.
PiBHOBara pinunu Ta rasy. BunapoByBanns. PiBusiHHs Knaneiipona-Knaysiyca. Kuminns. Cy0mimantis, miaBjieHHs Ta Kpucranizamis TBepaux Til. [lorpiiina
touka. [ToHsATTS 1po (a30Bi nepexou NepIIoro Ta Apyroro poais. MeractaOuibHi cranu. [TOHATTS mpo KBaHTOBI PiIUHU.

Tema 9. ITonaTTs Npo razoaumHamiky. OCHOBHI PiBHAHHS T'a30AMHAMIKU. AJliabaTHEe BUTIKaHHS ra3sy.




5. 3mict gucuuniiiny. KajeHaapHO-TeMaTUYHUM IJIAH 415 AeHHOI opMH HaBYAHHSA

Tux. / ®opma MaTepla.nn, Bara [Tepmin
. . | JIiTepatypa, . .
nara / Tema, nian AiAIBHOCTI Camocriiina po6oTa, 3aBIaHHA, TO/. OLliH | BUKO-
roj. (3aHATTS) pecypen B KH |HAHHA
InTepHeri
Twxn. | Beryn. [Ipeqmer Ta 3amadi MonekymsipHOi (pisuku. OcHOBHI JIk — HE3T OcHoBHi mnonoxkeaass MKT Ta ix ekcrepuMeHTaIbHE *
1 ¢zl Teopii. KopoTkuii icTOpHYHMI 0TI MOJEKYISPHO- 2 ro. [Im; 1-5] | obrpynryBanus. TepMomvHamiyHUA Ta  CTATUCTHYHHI
4ron. | ximetmaroi Teopii (MKT) ta Ttepmommuamiky. OCHOBHI METOAW BHBUYCHHSI MAKpPOCKOIMYHUX cucTeM. OCHOBHI
nonoxenass MKT Ta iXx ekcnepuMeHTallbHE OOIPYHTYBaHHSI. (bi3ndHi BeTMYUHH. — 2 TOJI.
TepMonMHAMIUHMI Ta CTAaTUCTUYHMKA METOIM BUBYCHHS
MakpocKomiyHux crcteM. OcHOBHI (pi3UyHI BETHYMHH.
Twxn. | Tema 1. OcHOBE MOJIEKYJISPHO-KiHETHYHOI Teopii rasis. JIk — HE3T, VHiBepcanpHa ~ TazoBa  craja.  3akoH  ABoraapo. |2 Oamu| *
2 OCHOBHI TIOJIOKCHHSI MOJICKYJISIPHO-KIHETUYHOI Teopil rasy 2 rop. HOE, BuMiproBanHs IIBHAKOCTEH Monekyn, pocuix IllTepHa.

141 O[. (MKTF) Ineansauii Ta3. OcHoBHe piBHHHHH MKTT'. 3akon Hp— [1M, 1—5] POSHOI[iJ'I IIBUIKOCTEMN MOJIEKYT 3a MakcBeioM. 2 banu
HanbroHa. MoleKymspHO-KIHeTHIHE TIyMadyCHHs THCKY Ta 4 Tox. Bapomerpuuna gopmyna. Posnonin Makcsenna-bosbimana.
Temnepatypu. Crana BosbliMana. 3akoHH ineanbHOrO rasy: JI6 — EKCIIepHMEHTANbHE ~ BU3HAYGHHS  9ucia  ABOrpampo. |
Boiinga-Mapiorra, — [eii-Jlioccaka,  Illapns.  Pisusmms | 4 ron. Po31o/1i1 eHeprii MoJIeKy 3a CTYIEHIMH BiUIbHOCTI. — 4 TOI.
Krnanelipona-Meneneepa. YHiBepcaibHa ra3oBa cranad. 3aKOH
Aporanpo. BuMiptoBaHHA IIBHUIKOCTEW MOJEKYN, JOCIHII
Irepra. Posnoxin mBuakocTelt Monekyn 3a MakcBemioM.

Bapomerpuuna ¢opmyna. Posnoxmin Makcsemna-bonbimana.
ExcriepuMenTanbHe BU3HAUEHHS uucna ABorpaapo. Posmomin
CHEpTii MOJIEKYJ 32 CTYTICHSIMU BUTBHOCTI.
Twkn | Tema 2. SIBuma mnepenocy B rasax. Cepeans noexuHa |JIk —2 rox. | J1E3T, Buytpimne Tteptsa. TemnonposinHicTe rasziB. dudysis |2 oamu| *
3 BiILHOTO Tpo0iry Monekyn. Yucno 3iTkHeHb. Brytpimne |[Ip — 2 rox.| HOE, raziB. Bakyym. Brnactuocti po3pimkeHoro razy. — 3 ro.

9rox. | teprs. TerutompoBimHicts rasiB. dudysis rasis. Bakyym. |JI6 — 2 ron.| [1m; 1-5] e
BiacTHBOCTI pO3piIKEHOT0 rasy.

Twxn. 4 . JIk — [Im; 1-5] | IloBTOpeHHS OCHOBHMX TWHMTaHb Kypcy 3rigHo iforo | 5 0a *

4 ron. Konoxeiym Ne 1 2 roj. TEMaTHYHOTO [UIaHy HABYAIBHOI MUCIUILTIHY (T1. 4) — 2 TSI, B

Twxn.5 Ip — [Im; 1-5] | IloBTOpeHHs OCHOBHMX NHMTaHb Kypcy 3rigHo ioro | 5 0a *

4ron, Konmponena poboma Ne 1 2 rog. TEMaTHYHOTO [JIaHy HABYAIIBHOI JuctmIuting (1. 4) — 2 rog, B

Twkn. | Tema 3. OcHon Tepmomunamixu (TI). 3aBianus i MeTomm JIk — 2 ron. | AE3T, OGopoTHi Ta H€060p5)THi mporieck. TeruioBi mamwmHM. |2 Oamu| *

6 Teopii Temnotn. TepMoaMHaMiuHa cucTeMa. PiBHOBaX<HI IIp — 2 rozn. | HOE, uxn Kapro. [lpyruid L T, TeopeMa Kapgo.
12 ron. JI6 — 2 ron. | [Im; 1-5] | 3Benena temnora. HepiBuicte Kiaysiyca. Entpomis. | **

cranu. [lapamerpu crany. [lepme Hagano TJI. 3acTtocyBaHHsS
MEPIIOro Havyaia TEPMOAMHAMIKH JI0 i3omporieciB. TerioeMHicTh
imeansHOTO Ta3zy. PiBHsiHHS Maiiepa. Posnoxin eneprii 3a

CratuctuuHe TiymMadeHHs apyroro Hadana TJI. Teopema
Hepucra  (tpere  wawano  T/[).  HemocsokHicTh
a0COJIIOTHOTO HYJIs. — 6 rof.




CTYNEHSMH BUTBHOCTI. ApmiabatudHuii mporec. PiBHAHHS
[Tyaccona. [omitpomiynuii npouec. LIIBUnKicTh 3ByKy B Tasi.
O06opotHi Ta HeoOopoTHI mpouecy. Temnosi Mamuan. [k
Kapro. Hpyruit mpunmun TJ[. Teopema Kapao. 3Benena
terota. HepiBaicts Knaysiyca. Entpomis. Cratuctiune
TrymadeHHs apyroro Hawana T/[. Teopema Hepucra (Tpete
Hauyano T/1). HemocshkHICTh aOCOMOTHOTO HYJISL.

Twkn. | Tema 4. Peanbni  ra3m. ExcrnepuMeHTanbHi  i30TEpMHU JIk — JE3T, Bomoricte. BuyTpimHs eHepris peanpHoro rasy. Edext |2 6anu
7 peanbHOTO Ta3y. PiBasaHa Ban nep Baanbca. Kpurmunwii 2 ro. HO®E, Ixoyna-Tomcona. 3pijukeHHS Ta3iB Ta oOJep KaHHSI
12ron. | cran. Besposmipre piBHsuHs Ban nep Baannca. Bomoricts. IIp - [Im; 1-5] | Hu3bKHX Temnepatyp. — 6 rox. *x
BuyTpimHs enepris peampHoro razy. Edexrt J[xoyms- 2 rox.
Tomcona. 3pimkeHHS Ta3iB Ta OAEpPKAaHHA HU3BKHUX JI6 —
TEMIIEPATYP. 2 rox.
Twxn. | Tema 5. TBepai Tina. AmopdHi Ta kprucTaniyni Tina. [anexwit JIk — JE3T, MexaHi4yHi BIAaCTHBOCTI TBEPAMX TiI. TemnoBi BIAacTUBOCTI |2 Ganun
8 MOPS/IOK Y KpHCTanax, aHizorporisi kpuctaniB. Knacudikariis 2 ro. HOE, kpuctaniB.  CyOmimaris, IUIaBJeHHS,  KpUCTaJi3aLlis.
9ron. | kpucranis 3a THIoM 3B's13Ky. Jledektn y kpuctanax. MexaHiumi Ip - [1m; 1-5] | Hiarpama piBHoBaru. Ilotpilima Touka. TemmoemnicTs | **
BJIACTHBOCTI TBEpAWMX T TeIrioBi BIACTMBOCTI KPHCTAJIB. 2 rox. KPHCTAIIB. — 3 TOA.
CyOunimartisi, IaBieHHs, Kpuctamizaiis. Jliarpama piBHOBaru. JI6 -
[lotpiitaa Touka. TemmoeMHICTh KPUCTAIIB. 2ron.
Twka. | Tema 6. Pinmnu. 3araneHi BiactuBocTi Ta OynoBa piguH. Ilp - JE3T, Pinxi po3unnn. 3akon Payns. Ocmotnynuii TuCK. 3akoH |2 Oanu
7 BrnactuBocti piakoro crany. lloBepxHeBuil miap piguHH. 2 rox. H®E, Banr-T'odda. B'askicte pigun. Kaninmsphi — sBuma.
7 rom. HOBerHeBI/Iﬁ HaTST. 3M0quaHH§I. (I)opMyJ'[a Jlamaca. Tuck JIo — [1M; 1—5] HOBerHeBO-aKTI/IBHi PCUYOBHHHU. A,Z[COp6LIi$I. Dnorarris. **
HACHYEHHUX TapiB HajJ MeHickoM. Pingki posumHH. 3akoH 2 rox. Pinki kpucramm. — 3 rog.
Payns. Ocmornunuii tuck. 3akon Banr-T'odda. B's3kicts
pimue. Kaminspri ssuma. [loBepXHEBO-aKTHBHI PEUYOBHHH.
Ancop6uis. dnoranis. Piaki kpucranm.
Twka. | Tema 7. IloaiMepu. OcHOBHI ysIBIIEHHS MPO XiMiuHYy OyIOBY HOE, TepmomexaHiuHi BracTuBOCTI moJdiMepiB. MexaHiuHi
8 Ta CTPyKTypy nomiMepiB. CrTpykTypa moiimMepy B [Im; 1-5] | BnacTuBocTi mosiMepiB. OCHOBHI YSBIEHHS KiHETHMYHOL
3roA. | koHgeHcoBaHOMY cTaHi. CKIONOMIOHMI, BUCOKOEIACTHYHMI Teopii BUCOKOENACTHYHOCTI. 3aCTOCYBaHHS IOJIIMEPIB. —
1 B'IBKOINIMHHUE cTaHu mnoxiMmepiB. TepmomexaHiuHi 3rox.
BJIACTUBOCTI moJiiMepiB. MexaHiuHI BIACTUBOCTI IMOIIMEPIB.
OcCHOBHI ysIBIEHHS KiHETHYHOI TE€Opii BUCOKOEIACTUYHOCTI.
3acTocyBaHHS MOJIIMEPIB.
Twxn. | Tema 8. PiBHoBara ¢a3 i ¢azosi nepexomn. [Tonstrs dasu ta JIk — JE3T, Kuminnas. CyOmimaris, IDiaBleHHS Ta  KpHUCTaTi3arlis
9 ¢a3oBi mepexoau mepuoro ta Apyroro poxy. Ilousarrs dasu. 2 rox. HOE, tBepaux Til. [lotpifiHa Ttouka. [lomsrTst mpo da3zoBi
7/Ton. | KpuBa (ha3oBoi piBHOBark. PiBHOBara piguHu Ta rasy. JI6 — [1m; 1-5] | mepexoam mepmoro Ta Apyroro pofiB. MeracTabiibHi




BumapoByBanns. PiBasaus Kianefipona-Knaysiyca. Kuminms. 2 rop. cranu. [TOHATTS PO KBAHTOBI PiIUHMU. — 3 TOJI.
CyOmiMarmisi, TIUIAaBICHHS Ta KpHUCTami3allisi TBEPAMX TiJl
[otpiiina Touka. IToHaTTs mpo (a3oBi mepexoan MepIoro Ta
apyroro pomiB. MetacTtabinpHi ctand. [IOHSTTS mpo KBaHTOBI
pinuHu.
YDKI. . . OcCHOBHI piBHSHHS Ta30qUHAMIKH. AJiabaTHE BUTIKaHHSI
T Tema 9. [lonsiTTst Mpo razoguHamMiky. OCHOBHI PiBHSHHS HOE, P A A
10 . . . [1m; 1-5] | rasy. —3ron.
3ron, | FA30AMHAMIKHL. AniabaTHe BUTIKaHHS ra3y.
Tk, 11 . JIk — [Im; 1-5] | IloBTOpeHHs OCHOBHMX IHMTaHb Kypcy 3rigHo Horo | 5 Gan
Konoxeiym Ne 2 " X )

2 roj. 2 Ton. TEMATHYHOTO IIaHy HABYAIBHOI JUCIUTLTIHH (11. 4) — 2 TOf. iB
Tk, 12 Ip — [Im; 1-5] | IloBTOpeHHs OCHOBHMX IHTaHb Kypcy 3rigHo Horo | 5 Gan
2 rog. Konmponona poboma Ne 2 2 roj. TEMaTHYHOTO IIaHy HABYAIBHOI JUCIUTLTIHY (11. 4) — 2 TOf. iB
Twx. [3] [loBTOpEeHHS HABYATFHOTO MaTepiany, popMyBaHHS BMiHb | 14 6a

\ . . . .
13 Inousioyansie sasdanns pO3B'sI3yBaTH 3gE[aq1. O(b?pMJ‘IeHHH 1 37144 H/IMB.3aB 1. JIB
24 Ton. 3axucT caMoCTiifHO po3B’sa3aHux 3ana4d — 10 rox. (iHa.) +
14 ron. (cam.p.)

TIpumimku (nosHavenHs i CKOpOUeHH):

* — Bci OPMH OTOYHOI 3BITHOCTI MAIOTh OYTH CKJIaJICH] 32 TH)KACHB 10 €K3aMeHY 3TiAHO rpadiky OCBITHHOTO MPOLIECY

** _ mabopatopHi poOOTH BUKOHYIOTBCS 3TiIHO iHAMBIyansHOro rpadika. TemaTnka pobit HaBeaeHa B pobouiil mporpami Ta B [1M]. MakcumansHa KinbKicTh 6aiiB 3a Bei 1ab.p. = 12 Gaiis
JIE3T — neMOHCTpauiiiHuil eKCTIEPUMEHT 3 TEMHU

H®E — HaByaneHuii (i3ndHmil eKCIepUMEHT (BUKOHYETHCS B TabopaTopil B IPUCYTHOCTI JlabopaHTa)

6. JlitepaTypa AJisi BUBYEHHA AUCLHUIIIHA

MetoanuHe 3a6e3neueHHs JUCUMILUTIHA IPECTaBIeHO HaBYaIbHO-METOAMYHIM KOMIUIEKCOM, MiAPYYHUKOM, METOIMYHUMHU PEKOMEHIALlISIMU:
Im. JlaGopaTopHMii HMpPakTHKyM 3 Kypcy 3arajbHOi (i3UKH: HaB4Y.-METOA. MOCIOH. Ans cTyl. BUII. HaBy. 3aki. / [Llapenko O.M., CanphHuk L.B.,

[Tononpuropa H.B., T'yp’eBcbka O.M., AmnroHoBa H.I'.]; mox. pea. O.M.Iapenka ta [.B.Canpuuk. — KipoBorpanx: PBB KIITY

iMm. B. Bunnnuenka, 2010. — Y. 2. MonekynspHa ¢izuka. — 96 c.

bazoBa

1. Bpurineus B.I1. Jlekuii 3 kypcy 3aranbHoi ¢i3uku. MexaHika: [HaBd. moc. Juis cTyA. BUIL. HaBd. 3aki.] / B.IL bpurinens, C.O. ITomnacos,
B.I1. Ceprienko; 3a pen. npod. B.II. Ceprienka. — K.: Bua-so HITY im. MLII. [Iparomanosa, 2010. — 170 c. (I'pud MOHY)

2. bymok I'.®. Kypc ¢izukn: niapyunuk : ®i3uuHi ocHOBH MexaHiku. MosekymspHa ¢i3zuka i tepmoguHamika / I'.d. Bymok, €.®. Benrep. — K. :
Buma mxkoma, 2002. — Ku. 1. — 2002. — 376 c.

3. Bonbkunmreitn B.C. COopHuk 3a1a4 o odmieMy Kypcy ¢usuku: [yueOH. moc.] / Bonpkunmreitn B.C. — [11-e u3n., nepepab.] — M.: Hayka,
I'nmaBH. pen. ¢uz.-mat. nmur., 1985. — 384 c.

4. Nymenko B.II. 3aranbaa ¢izuxa: Pi3uuHl OCHOBM MexaHiku: MonekynspHa ¢i3uka 1 TepMoaunHaMika: [HaBd. mociOH.] / B.IIL. Jdymenko,
I.M. Kyuepyk. — [2-re Buz., nepepo0. i nomnos.] — K.: Buma mk., 1993. — 431 c.




5. Ceprienko B.I1. ®i3uka: migpyd. [ miaroTos. BigauieHb Buil. HaBy. 3aki.| / B.I1. Ceprienko, M.I. Cagosuii,0.M. Tpudonosa. — [2-re Bu.]

— Kiposorpan: I1IT «Exckirozu Cucrem», 2008. — 698 c.
JonmomizkHa

6. bazapos N.I1. TepmoauHamuka : y4e0. aist yH-ToB. M. : Beicmas mkomna, 1991. 375 c.

7. Bakynenko M.O., Bakynenko O.B. ®izuunuii Taymaunuii ciosauk. URL: www.irbis-nbuv.gov.ua/cgi-bin/.../cgiirbis_64.exe.

8. Bacunesckuii A.C., MynrtanoBckuii B.B. Cratuctuueckas ¢pusuka u repMoarHamika : yae0. mocodue mist crya. ¢.-m. dak. mea. uH.-ToB. M. :
[Tpocsemenue, 1985. 256 c.

9. Ospyubkuii A.M. MomnekynspHa ¢i3uka: HaBd. 1ocio. s ¢i3ud. cren. yH-TiB. JHimponeTrposebk : JIJIY, 1999. 211 c.

10.CuByxun /I.B. O6muii xypc ¢usuku: yued. moc.: s By3oB. B 5 1. Usn. 4-e, crepeor. M.: ®USMATIIUT; Uzn-Bo MDTU, 2005. T. I.
Mexanuka. 560 c.

11.®uznyeckas >ammKioneaus / mox pex. A.M. ITpoxoposa. M.: Bonbimast Poccuiickas samuknoneus, 1998. T. 5. 687 c.

12.®izuxa. Moayns 2. Monekynsipaa ¢i3uka it TepmonuHamika : HaBu. moci6. / B.1. brnarosictaa, A.I1. B’suta, C.M. MeHsi0B Ta iH.; 3a 3ar. pei.
npod. A.IL IMomimyka. — K. : Kunxkose Bua-so HAY, 2006. — 192 c.

Indopmauiiini pecypen
1. http://nuclphys.sinp.msu.ru/index.html 4. http://leqworld.ipmnet.ru/ru/library/physics/elementary.htm
2. http://booksobzor.info/estestvoznanie_nauchnotehnicheskaja_literatura 5. http://www.alleng.ru/edu/phys9.htm
3. http://newlibrary.ru/genre/nauka/fizika/ 6. http://ufn.ru/ru/articles/1967/

7. osiTHKa BUCTaBJIEHHS 6aJ1iB. BuMoru BUK/1agada

IToTouHnit KOHTPOJIL TEOPETUYHMX 3HAHB IUTSIXOM MPOBEICHHS YCHOTO OMUTYBAHHS, CAMOCTIHHHUX POOIT TOIO; KOJIOKBIYM 3 TEOPETHYHOTO MaTepiaty Ta
KOHTPOJIbHI po0OTH. Y CyMi JIsi OTpPUMaHHS MiJCYMKOBOi OILIIHKA HEOOXimHO HaOpaTtu He MeHine 60 6amiB (32 MOTOYHE OIIHIOBAHHS Ta €K3aMEH).
OO00B’s13KOBOIO0 YMOBOIO JIONYCKY CTY/IEHTA JI0 eK3aMeHy € 3apaxyBaHHs 50 % iabopaTopHux pooir.

IMosiTuka akanemiuHol moBediHKHM Ta JoOpouecHocTi (TUiariat, moBeAiHKa B ayauTopii). He nomyckaroTbest x0aHI (OpMHU MOPYIIEHHS
akazeMiyHoi JoOpoudecHocTi. KoH]mikTHI cuTyalii MaroTh BIJKPUTO OOTrOBOPIOBAaTHCh B aKaJAEMIYHMX Ipynax 3 BHKJIaZayeM, HEOOXiAHO OyTu
TOJIEpAaHTHUM, TMOBaXKaTH AYMKY iHIUX. [lmariat ta iHmi ¢gopmu HedecHoi poOoTu HempumyctuMi. HemomycTumi migka3Ku 1 CIMCYBaHHSI y XOAl
nabopaTopHUX (IPAKTUYHUX) 3aHATh, KOHTPOJIBHUX poOOTax, Ha icnuTi. Hopmu akajgeMiuyHOi €THKM: AMCLUUILIIHOBAHICTh; TOTPUMaHHsS cyOOpAMHALLii;
YECHICTh; BIAMOBIIAJIbHICTH; pO0OOTa B ayAUTOPIi 3 BIAKIIOUEHUMU MOOUTFHUMH TeleOHAMHU.

IMoniTnka BucTaBIeHHs 6aiiB. KoxHa OlliHKa BUCTAaBISIETHCS BIAMOBIIHO /0 PO3POOJIEHUX BUKIAJAUYeM Ta 3a3[aJieri/lb OrOJIOMICHUX CTYIEHTaM
KPUTEpIiB, a TaKO)X MOTUBYETHCS B IHAMBIAYaJlbHOMY MOpPSJIKY Ha BHUMOTY CTYAEHTA; Yy BHIAAKy He3[adl CTYJEHTOM 3aBJaHHS Oald 3a HbOIO HE
HapaxoBYIOThCsI. JIEKIIii He BiMpaIbOBYIOTHCS, ajle iHGOopMaIlist OTpUMaHa i Yac JEKIIIMHNX 3aHATh 3HAYHO CIPOIIYE MIATOTOBKY /10 Ja00paTOPHUX 3aHSTH,
KOJIOKBIyMY, KOHTPOJIbHOI poOOTH, €k3aMeHy. BpaxoByroTbcsi Oany HaOpaHi Ha JJaDOpaTOPHUX 3aHATTAX, MOTOYHOMY OIUTYBaHHI, CAaMOCTiHHINA poOOTI
(pedeparu, npesenrartii sk Gopma mniaBuieHHs O6amiB). [Ipu 11boMy 000B’I3KOBO BpaxOBYIOTHCSI IPUCYTHICTh Ha 3aHSTTSAX Ta aKTUBHICTH CTYJAEHTA I yac
7a00paTOpHUX Ta MPAKTUYHUX 3aHATTS; HEAOMYCTHUMICTh MPOITYCKIB Ta 3alli3HEHb HA 3aHSTTS; KOPUCTYBAHHS MOOUIBHUM TeNle(OHOM, IUIAHILETOM YU
IHINMMH MOOUTBHUMM TPHUCTPOSMH IIiI Yac 3aHATTS; HECBOEYACHE BHMKOHAHHS IIOCTAaBJIEHOTO 3aBJaHHS 1 T. iH. Bpa3i HeCBO€UaCHOro BHKOHAHHSA


http://nuclphys.sinp.msu.ru/index.html
http://booksobzor.info/estestvoznanie_nauchnotehnicheskaja_literatura
http://newlibrary.ru/genre/nauka/fizika/
http://eqworld.ipmnet.ru/ru/library/physics/elementary.htm
http://www.alleng.ru/edu/phys9.htm
http://ufn.ru/ru/articles/1967/

nependaueHnX poOOUOI0 HABUABHOIO MPOTPaMOI0 3aB/IaHb, CTYJCHT 3000B’s3aHMI TOBHICTIO BUKOHATH 3aBJAHHS 1 3[aTH MOro BUKIaaady. Jlumie micis

1ILOTo oMy OyJie HapaxoBaHa nepeadaveHa 3a el BU AISUTbHOCTI KUTbKICTh OamiB. PopMy 1 4ac BiAIpaIOBaHHS CTYICHT Ta BHKJIaad B3a€MOIIOTOIKYIOTb.

Bumorn Buk/Iagaya. Bukinagad CTaBUTh CTyIE€HTaM CHUCTEMY BMMOI Ta IPAaBWJI MOBEAIHKHM CTYJEHTIB Ha 3aHATTAX, AOBOJIUTH 10 iX BiJoMa

METOAMYHI peKOMEHamii 010 BUKOHAHHS KOJIOKBiyMy. Bce 11e rapanTye BUCOKY e(peKTHBHICTh OCBITHBOTO IPOIIECY 1 € 000B’SI3KOBOIO ISl CTY/ICHTIB.
Po3nonin 6aniB, IKi OTPUMYIOTB CTYAEHTH

MoTouHe ouiHoBaHHS (Makcumym 60 6anis)
3micTosuit moaynb Nel 3micTosuit moaynb Ne 2 IHa. 3asa. | J1a6. p. | EksameH Cyma
T1.1 | T1.2 | T2 | Konoksiym1 | KoHTp.po6.1 | T3 | T4 |T5 | T6-T9 Konoksiym 2 | KoHTp.po6.2
2 2 2 5 5 2 2 2 2 5 5 14 12 40 100

Kinueesuii pezynomam o0UHCITIOETHCS SIK CyMapHUiA 0alt 3a BC1 MO (J1i€ cucTeMa HaKOMMYEHHs OaliB).
IlkaJja ouiHwBaHHsA: HanioHaabHa Ta ECTS

Cyma 6aiiB 3a BCi BUIU Orrinka OuiHKa 32 HalliOHAJTBHOIO IIKAJIO0
HaBYAIILHOI TisTTBHOCTI ECTS JUTSL eK3aMEeHY, KypCOBOTO TPOEKTy (PoOOTH), MPAKTUKU AL 3Ky
90 - 100 A BIMIHHO
82-89 B
74-81 C AoGpe 3apaxoBaHO
64-73 D .
60-63 E 3a/I0BUIBHO
35-59 FX HE33JI0BIJILHO 3 MOSKJIMBICTIO HOBTOPHOT'O CKJIaIaHHS HE 3apaxOBaHO 3 MOXKJIUBICTIO TOBTOPHOT'O CKJIA/IAHHS
0-34 F HE3aI0BUIBHO 3 000B’SI3KOBUM TOBTOPHHUM BUBUECHHSIM JUCIHILTIHH HE 3apaxoBaHO 3 000B’SI3KOBUM IMOBTOPHUM BHBUEHHSIM JTUCHUILTIHU

VY Bunaaky otpumanHs MeHme 60 OaniB (FX,F B €KTC) 3a pesynpraTamMu CeMECTPOBOTO KOHTPOJIIO, CTYAEHT OOOB’SI3KOBO 3[1HCHIOE
nepeckIaganHs I JTiKBiAamii akaaeM3ab0oproBaHoCTi.
8. InauBiayabHi 3aBAaHHA
[HnuBinyanbHi 3aBIaHHS 3 Kypcy 3araibHoi (pi3uku: MoJjekyispHa (i3uka Ta TepMOJAMHaMIKa MalTh Ha METI NMEPEBIPUTH KOMIETEHTHOCTI
CTY/IEHTa CaMOCTIHHO pO3B’sI3yBaTH Pi3HOMaHITHI (i3U4HI 3a/1a4i, (Pi3MUHI OCHOBM SKHX OYJIM PO3IIISHYTI HA JIEKLISIX Ta JTOCTIKEHHI Ha MPAaKTUYHUX 1
71a00paTOPHUX 3aHSTTS.
[Tepenik 3amau HaBeneHO y poOOUiil mporpami Kypcey. 3aBIaHHs BUKOHYIOTHCS B OKPEMOMY 30IIUTI 3 JIETATHHUM MOSICHEHHSIM JI0 KOJKHOI 3a/1a4l.
9. I[lizcyMKOBMI1 KOHTPOJIb

[TincymkoBuii 6a1 00paxoByeTbcs K CyMa HaKONMMYEHUX OalliB 3a KOKEH BUJ POOOTH MiJl Yac CEMECTPOBOrO MOTOYHOTO KOHTPOJIO Ta Oanu 3a
€K3aMeH.



