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1. OnMc HaBYaJAbHOI AMCIUIIIIHU

HaliMeHyBaHHS TOKa3HUKIB

lNany3b 3HaHb, HAIIPSIM
MiATOTOBKH, OCBITHBO-
KBaJi(iKaiitHuii piBeHb

XapakTepucTruKa HaB4aJIbHOL
IUCHAIUTIHA

JaeHHa opMa HAaBYAHHS

KinbkicTe kpenuTiB — 4

["any3b 3HaHBb:

01 Ocgita/llemarorika (0OCBITHBO-

npodeciiina mporpama)

CreriajabHICTh:
014 Cepenns ocBita

Hopmarusua

Moayis — 3 Pik migroroBku:
3MICTOBUX MOJYJIIB — 3 1
[nauBigyanbHe HaBYaIbHE [IpenMeTHa criemiagbHICTh:
3aBJAaHHSA 3 PO3B’A3yBAHHS 014.15 Cepenns ocsita Cemectp
3aznaq (ITpupoHMYi HAYKN)
3aranpHa KijgbKICTh TOAUH — 2
120 Jlexcuii
18 rop.
IIpakTnyHi, ceminapcbki
18 rox.
TwxHeBUX roauH A1 ISHHO1 .
A ATBLA JlabopaTopHi 3aHATTSA
(dopMu HaBYAHHS: . . .
PiBeHb BHIIIOT OCBITH: TIEPIINIA 18 rox.
aylUTOPHHUX — 3rox. (GaxamaBpCHKHMIA) —
CaMOCTIHHOT poOOTH Camocriiina pobora
CTyneHTa — 4 rof. 56 rox.
InauBinyanbHi 3aB1aHHA:
10 rop.

Bun koHTpOIIO: exzamen

IIpumirka.
[Tpu uboMy aynuTOpHI TOAUHH cKianatroTh — 43 %, a caMocCTiitHOI Ta iHAUBIAYyaIbHOT poboTH — 57 %

2. MeTa Ta 3aBJAaHHA HAaBYAJIbHOI AUCHHUILIIHHA

[IponionoBana po0Ooya mporpamMa ckjajeHa y BiAMOBIAHOCTI 10 BuMor Konreniiii ocBITHbOT
TisTbHOCTI 3a creriansHicTio 014 Cepenns ocBiTa, mpeameTHa crerianbHicTh: 014.15 Cepenns
ocsita (I[Ipupogaudi Haykn) Ha nepuiomy (6akaaBpCbKOMY) piBHI BUIIIOi OCBITH.

HeBig’eMHMMH KOMIOHEHTaMM 3MICTY 3arajbHoi (I3MKM € Takl pO3AUIM: MeXaHika,
MOJIEKYJIsipHa (i3MKa Ta TEPMOJMHAMIKa, €JIEKTpUKa 1 MarHeTH3M, ONTHKAa, KBAaHTOBa (i3HKa.
Jana poOoua mporpama nepeadadae ornaHyBaHHS CTYACHTAMH NEPIIUM OJIOKOM KypCy 3arajibHoi
¢izuku: MosekyisipHa ¢izuka Ta TepMoanHamika. [lpu oMy THIIOBUMU 3aBIAHHIMHM JISTIBHOCTI
€:

1. EMmipudHi 10ociHKeHHS (DiI3UYHUX CUCTEM:

— CroocrepexeHHsI BIACTHUBOCTEH (i3WMuHOi cHCTeMH, sBHUII 1 mpoueciB y (izuuHii
CHCTEMI.

— BuwmiproBanHsa (i3U4HOI BETUYMHHM, KA XapakTepu3ye (pi3udHy cuUcTemy; SBHIIE a0o
npouec y pizuuHiil cuctemi.

— ExcnepuMenTanbHe JOCTIKEHHS BIACTUBOCTEH (DI3MYHOI CHCTEMU; SBUII 1 IPOIIECIB Y
¢bi3ugHii cucTemi.

2. TeopeTnuHi HOCHiIHKEHHS DI3UYHUX CUCTEM:

— CTBOpeHHS 1/1€a1i30BaHOT0 00’ €KTa MpH BUBUYEHHI (PI3MYHOI CUCTEMH.

— BuBueHHS (MOCHIKEHHS) ieadi3oBaHOr0 00’€KTa JOTIYHUMH METOoAaMHu (MHCICHHM
EKCIIEPUMEHT).




3. [loeqHaHHA eMOIPUYHUX 1 TECOPETUIHUX TOCTIIHKEHDb (DI3UIHUX CHCTEM:

— CrTBOpeHHs 1 eKCIepUMEHTaNbHE MOCHIHKeHHS (i3UYHOI Mojeni (pi3MYHOI CHUCTEMH,
sIBUILIA 200 Mpoliecy B (PI3UUHIN CHCTEMI.

— Po3poOka ¢izuunoro npunagy adbo yCcTaHOBKH Mg (GI3UYHUX JTOCHIIKEHb 3 3aJJaHUMU
napaMeTpaMu.

— CrBOpeHHs MaTeMaTH4YHOI Mojeli (13UYHOT CUCTEMH, sBHINA abo mporecy B Hi3uyHIN
cUCTeMI.

— JlocmipkeHHss MaTeMaTH4HOI Mojenl (I3MYHOI CUCTEMH, sBUIA abo IMpolecy y
¢13uuHId cUCTEMI 3a TMEBHUX YMOB 3aco00aMM KOMII'FOTEPHOI TEXHIKM 3 METOK BHUBUYEHHS
BJIACTUBOCTEH (PI3MUHOIT cCHCTEMH, SIBUIIA 200 MpoIiecy B (Pi3UYHIN CUCTEMI.

— IligroroBka HayKOBOI JOMOBII, CTATTi, pedepary, 3BiTy (HAyKOBOT'O TBOPY).

— Oprasxi3zanis 1 BAKOHaHHSI HAyKOBOT'O JOCIKEHHS [IEBHOI TPOOJIEMH.

4. 3abe3neueHHs 0e3MeKH JitoIel Ha BUPOOHUITBI:

— 3abe3nedyeHHs] 30€peKEHHs 1 3aXUCT MalHa 3aBASKH BUKOHAHHIO TMPABUI 1 HOPM
OXOPOHH Mpalli, TEXHIKH OC3IMEeKH 1 TPOTHUITOKEIKHOTO 3aXHCTY.

— 3abe3nedeHHs OE3MEKH 1HIUBIAYaTbHOI KUTTETISTLHOCTI.

di3uka — HayKka, fKa BHBYa€E HAUMOPOCTIIII Ta B TOM ’Ke€ Yac HAWOUIBLI 3arajbHl
3aKOHOMIPHOCTI SIBHI MPHUPOJX, BIACTUBOCTEH 1 OymoBW Matepii, 3akoHU ii pyxy. IloHATTS
¢bi3uKu Ta i 3aKOHHU JIe’)KaTh B OCHOBI BChOTO MpUpo103HaBCcTBA. Di3uka BiTHOCUTHCS 10 TOYHHUX
HayK Ta BUBYA€ KUIbKICHI 3aKOHOMIpHOCTI siBUI. Came 11e BpaxoOBYe Mporpama Kypcy 3arajibHoi
(h13uKH.

MaiiOyTHiii BuuTenb (PI3MKK MOBUHEH MaTH (PyHIaMEHTAJIBHY IIATOTOBKY 3 (Di3UKH, BHIIIO]
MaTeMaTHKHA, OCHOB paJiOCeKTPOHIKH, OCHOB 1H()OPMATHKH, TICUXOJIOTii, IEeIaroriku Ta
METOJMKUA HaBUYaHHsI, 100 3a0e3MeUYNTH HAJICKHUM HAYKOBUN 1 METOJAMYHUNA PIBEHb BUKJIAJaHHS
¢bi13MKu, BUKOHYBAaTH JIOCHITHUILKY pOOOTY, BMITH TMpAIlOBAaTH Ha Cy4acHOMY (I3HUYHOMY
o0OJnaJiHaHHI, OPIEHTYBATHCh B MHUTAHHAX MEHEIKMEHTY (DI3MUHOTO OOJIaTHAHHS, MPWIAIB Ta
MaTepiaiiB, B MMTAaHHIX OXOPOHH HABKOJHMIITHBOTO CEPEIOBHINA, MPOBOJUTH BUXOBHY pOOOTY B
YUHIBCHKOMY KOJIEKTHUBI.

Kypc 3aranpHOi (i3uKyd B MeNaroriydiii OCBITI MallOyTHBOTO BUYMTENS MPUPOTHUYNX
JTUCIUIUTIH € TPO(DUIIOI0Y0I0 TUCIUIUTIHOK, OCKUIBKH CIpPHUS€ CTAaHOBICHHIO B CTYACHTIB
ysBIEHHS MNpo (QI3UKy SK HayKy Ta 3abe3neduye ¢GopMyBaHHS IpeaMeTHOI Ta (axoBoi
KomreTeHTHocTell. Oco0uBICTh BUBUEHHS (DI3MKH y TNEJAroriyHOMY YHIBEPCHUTETI IOJISTae B
TOMY, 11O CTYJIEHTH MOBHHHI OBOJIOJIITH CHCTEMOIO BMiHb 1 HABHYOK, 5IKi O JaBajM MOXKIIHUBICTh
e(EKTUBHO TIepeaBaTH 3HAHHS YYHSM, BUXOBYBAaTH y HHUX JONHUTIWBICTH, 1HTEpEC IO 3HAHB,
J11000B 10 BUHAX1IHUIITBA.

Crienncika 1i€i TUCHIUIIIIHU BUMarae BUBYCHHsI Teopii (Pi3MYHUX SBUII] TA 3aKOHIB, BMiHHS
MaTEeMaTUYHO iX OINHCYBaTH Ta 3aCTOCOBYBAaTH HAOyTI 3HAHHA TpPH PO3B’SI3yBaHHI 3ajad.
HeRia’eMHOIO OpraHigyHOI CKJIAI0BOIO Kypcy Gi3UKH € JadopaTopHH MpakTUKyM. OCHOBHOIO
METOI0 J1a00paTOPHHUX POOIT ((hI3UYHOTO MPAKTUKYMY) € CIIPUSHHS O17IbII TTHOOKOMY 3aCBOEHHIO
TEOPETHUYHHUX 3HAHB, X 3aKPIIUICHHIO Ta (OPMYBAaHHIO EKCIIEPUMEHTATOPCHKOI KOMIETEHTHOCTI.

HaBuanbHa mnporpama mnependadae HACTYMHI BHJIM JiSUIBHOCTI CTYNEHTIB: Ii3HAaBaJlbHA
JUSUTBHICTB: 1HTENEKTyalbHI PO3YMOBI i, CIOCTEPEXKEHHs, AOCIiM, YCBIAOMIIEHHS Mpoliemu,
BUCYBAaHHA TiNoTe3, moOy/I0Ba MOJEINeH; 3aralbHO-HaBYaJIbHA iSUTbHICTR: MOWIYK iH(opMariii,
poboTa 3 TiTepaTyporo Ta IHIIUMHE JKepenaMu 1H(GopMaIllii, HABUYKU CIIIKYBaHHS B KOJIEKTUBHIN
JUSIBHOCTI; OCOOMCTICHO-peani3yrodya JisUIbHICTh: MOWIYK 1HAMBIAYaJbHOrO 3MICTY 1 LiJieH
HaBYaHHS (I3UKH, OCOOHMCTICHE pO3yMiHHSA (YHIAMEHTAIBHHX IOHATH 1 KaTeropu/I BUOIp
IHAMBIYyalbHOTO TEMITy HABYaHHS, CaMOCTIHE BU3HAUEHHS IIUICH, IHIWBIIYyaJIIbHUIA BHUOIp
JIOJIATKOBOT TEMAaTHWKH, 1HIWBIAyadbHI OOTPYHTYBaHHS IMO3MIli, CaMOpEryJssilis, camoaHami3 1
CaMOKOHTPOJIb BJIACHOT TISITBHOCTI.



JlocsiTHEHHS HAaBYAJNBHUX LI KOXXHOTO MOJyJsA 3a0e3ledyyeTbcs B MPOILEC] CHIIbHOI
JISJIEHOCTI BUKJIa/1a4a 1 CTYJEHTIB, SIKa BKJIFOYA€E TaKi IEMEHTH:

— CHCTeMaTH3alilo / y3arajJbHEHHS CTYJIEHTaMU 3HAaHb 1 yMiHb, 3aIPOIIOHOBAHMX MJIS
CaMOCTIMHOIO ONPALFOBAHHS;

— TPOBEIEHHS BHKIJIaJadeM KOHCYJbTaIlli, Kl 3a0e3MeuyloTh CTYAEHTaM MOXJIHMBICTh
CBOEYACHOTO PO3B’SI3aHHS HABYAIBHUX MpOOJieM, 110 BUHUKAIOTh Y HUX Y MpoIeci poOOoTH Hax
MOJTyJIEM;

— y3arajJbHEHHS HABYAJIBHOI'O MaTepially MOAYJs MiJ 4ac JIeKIH, Je pOo3rsaaloThbes
NUTaHHS METOAOJOTIYHOTO XapaKTepy, a TaKoXX BU3HAYAIOTbCS 3aBJAHHA IM1IBUIICHOI
CKJIQJIHOCT1, BUKOHAHHS 1 JeTaji3alisl KX 3A1MCHIOETHCS MiJl Yac MPAaKTHUYHUX 1 JaOOpaTOPHUX
3aHSTH Ta B MPOIIECI CAMOCTIHHOI JISIBHOCTI.

[Ticns 3akiHueHHS pOOOTH HAA MOAYJIEM CTYACHTH, MPOXOJIATh MiJCYMKOBHH KOHTPOIb
3TiTHO PEUTUHTOBOI CHUCTEMH 13 3aCTOCYBaHHSM I1HTErPATUBHOI METOJMKH OLIHIOBAHHS
HaBYAJHHUX JOCSTHEHb.

KoxHuil 3MiCTOBHI MOJYIb, SIK MPABUIIO, CYIPOBOKYETHCS KOMIUIEKCOM Pi3HOMAaHITHHX
TUIAKTUYHUX 3aco0iB HaBYAaHHS, IO 3a0e3Meuyl0Th, HAOYHICTH MaTepially 1 CIpHUSIOTH
JOCSTHEHHIO KOHKPETHHUX LIlJIeH HaBuaHHsA. Moy, 10 BMIIIYIOTh [IJILOBY MpOrpamy Aiil, 0aHk
iH(popMalii Ta METOOUYHUX BKa31BOK JJIs 1 3aCBOEHHS, 3MIHIOIOTH XapaKTep B3a€MOCTOCYHKIB
MDK BHKJIaJa4aMH 1 CTYJICHTaMH.

MonynbHa TEXHOJIOTIS HAaBYaHHS 3arajbHoi (Di3UKU BKIFOUAE TPU KOMIIOHEHTH, 3MICTOBHIA,
OpraHi3aiiHUuM 1 KOHTPOJIHHO-OLIHIOBAIIBHUH 3 HOTO CTUMYJTIOIY0I0 (QYHKIIIETO.

Bin cryneHTIB BHUMaraeThcsi MpPOJAEMOHCTPYBATH 3HAHHS KOKHOI 3 3MICTOBHHMX OJUHHIIH
nepen THM, SK TepedTu 10 BuUBYeHHs HacTynmHoi. CrmoyaTKy HaBuUaHHS 30pi€HTOBaHE Ha
3aCBO€EHHS T'OJIOBHOTO — 0a30BHX €JIEMEHTIB 3HaHb Kypcy (PI3UKH 1 HAMBaXKJIUBIIIUX aJTOPUTMIB
nii. JIpyrum eTanom € po3BUBaroye HaBYaHHS, 1110 0a3yeThCs HA TBOPYIN CaMOCTIHHIN IISJIBHOCTI
cTyneHTiB. OpraHizamiiiHuii KOMIIOHEHT TEXHOJIOTii 3aCBOEHHS 3MICTy HaBUAIBHUX MOMIYIIB 13
Kypcy 3arajibHoi (i3UKHU € CYKYIMHICTIO PI3HOMaHITHUX (OpPM 1 METO/IiB OpraHi3allii HaB4aJIbHOTO
MpoIIeCy: JEKIINHUX, MPAKTUYHUX 1 TA00PATOPHUX 3aHATh.

Jns  onmanyBaHHs crydeHTamu cremianbHOcTi: 014 Cepemnss  ocBiTa, mnpeaMeTHa
cnermianbHicTh: 014.15 Cepennst ocBita ([IpupoaHudi Hayku) KypcoM 3arajibHOi  (i3UKH
nependaveHi K pi3Hi GOpMHU ayAUTOPHOI poOOTH, Tak 1 caMOCTiHA Ta 1HAMBIAYyajdbHa poOOTa
CTYJICHTIB.

Ayoumopna poboma exnouae 6 cebe: NEKIii, TPAKTUYHI 3aHATTS, JabopaTopHi pobOTH Ta
koHCynbTalli. [Ipu boMy KOHCYNBTAIlli JAI0OTh MOXJIMBICTh OLIbIIE YBaru MPUALIATHA PO3B’SA3KY
3a/1a4, SKUM 1] yac MPaKkTUYHUX 3aHATH (Y 3B’SI3KYy 31 CKOPOUEHHSIM T'OJIMH) He OyJIO0 MPUIIEHO
HaJIe)KHOI YBaru.

IIposedenns npaKMUYHUX 3aHAMY i3 3a2aNbHOT I3UKU MAE HA Memi.:

— TMOTTUOJCHHS, PO3IIMPEHHS 1 3aCBOECHHS TEOPETHYHOTO MaTepialy: CTBOPCHHS
npo0JIEeMHOI CUTYaIlii;

— peamizamisi JUJAKTUYHOTO TIPUHIMITY B3a€MO3B’SI3KYy HABYaHHS 3 MPAKTUKOIO;
PO3IIUPEHHS! HAYKOBOT'O CBITOTJISIAY CTY/ICHTIB;

— PO3BUTOK JIOTIYHOTO, TBOPYOTO 1 CAMOCTIMHOTO MHCIICHHS; HaOyTTS JTOCBIy OIlIHKH
MEX 3aCTOCOBHOCTI (DI3MUHUX 3aJICKHOCTEN 32 PI3HUX KOHKPETHUX YMOB;

— HalyTTS KOMIIETEHTHOCTEH MPaKTUYHOTO 3aCTOCYBaHHS HAyKOBHUX 3HAHb; PO3BUTOK 1
BUXOBaHHS HAMBaXIUBIMINX (YHKIIIH OCOOMCTOCTI: MUCIIEHHS, BOJI1, XapaKTepy;

— PO3BHUTOK YMIHHS CAMOCTIHHOI poOOTH Ta 1i aKTHBI3aIlil;

— HaBYaHHS METOJaM HayKOBOTO Ii3HAHHS,

— (opMyBaHHS 1 PO3BUTOK Yy CTYJICHTIB IaJICKTHYHOTO MHCICHHS 1 crenudiqHoro
«(13UYHOT0» MUCIICHHS;



—  PO3KPUTTS €CTETUYHOTO Ta JIOTIYHOTO B (hi3MIll: JUBHOI CTPYHKOCTI 1 KpacH, YiTKOCTI 1
CTPOTOCTI, BUIITYKAHOCTI 0arathox ii pilleHs 1 IpuiHoMiB;

— BUKOPHCTAHHS TNPAKTHYHUX 3aHATh SK OJHOTO 3 €()EKTUBHUX MPHUIUOMIB IEPEBIpKU
CBIJIOMOT'0, TTTHOOKOT0, MIITHOT'O 3aCBOECHHS 3HAHb,

—  3aKpiIlJIeHHS, y3araJbHEHHS 1 MTOBTOPEHHS HABYAJIHLHOTO MaTepiaiy.

B pe3ynbrati mpoBeieHHs MPaKTUYHUX 3aHITHh CTYACHTH MOBUHHI:

3uamu:

—  CTPYKTYPHi OCOOJIMBOCTI Pi3HUX THUIIIB (PiI3MYHMX 3a/1a4;

—  METOJU PO3B’sI3yBaHHS, GI3UYHUX 33/1a4;

— 3arajibHy METOAMKY PO3B’A3yBaHHA (PI3MUHUX 3a/a4 13 BUKOPUCTAHHSIM aHAJITUYHOTO,
rpagigyHOro, TAaOJIUYHOTO, CHHTETUYHOTO i aHAJIITUKO-CUHTETUYHOTO METO/IIB;

—  3MICT IKIJTbHUX 301pHUKIB 33724 3 (13UKH, 3MICT OJIIMIIIaTHUX 3a]1a4;

—  3MICT 301pHUKIB 3a7a4 13 3arajgbHOi (PI3UKK BUIIOI MIKOJW 1 METOJUYHUX MOCIOHMKIB 13
pO3B’sI3yBaHHs (PI3MYHUX 3a7a4;

—  OCBITHE 1 BUXOBHE 3HAUCHHS PO3B’I3yBaHH 3a7a4 3 (Di3UKH B CEPEIHIH IIIKOJII;

Ymimu:

—  3J1MCHIOBATH pi3HI cCIOCOOM MoJaHHs (PI3UYHMX 3a]1a4, 30KpeMa, MaJIFOHKOM, rpadikom,
CXEMOI0, CHCTEMOIO pIBHSHb, MOJEIUTIO, CIIOCTEPEKCHHSIM, CKCIEPHUMEHTOM, CKOPOYCHUM
MUCHMOBUM 3aIUCOM;

—  po3kpuBaTH GI3UIHHUI 3MICT 3a7a4i;

—  pamioHAJBHO 3alMCATH YMOBY 3aJ1adi;

—  BIINIYKYBaTH 1 BBOAUTH J0JIaTKOBI YMOBH,

IPOBOAUTH TMOUIYKM INUISAXIB PO3B’SI3YBaHHS 3aJaui 1 CKIAJaTH 3arajJlbHUMA IJ1aH
pPO3B’S3KY,

— BUOMpATH palioHaJbHUM crociO pO3B’ 3Ky 3aj]1adi;

— CTaBWTH 1 IaBaTH BiJIITOBIJII HAa 3aITUTAHHS SIK YaCTKOBOTO, TaK 1 3araJJbHOTO XapaKTepy;

—  TPOBOJMTH aHANTI3 Ta OILIHKY 3100yTHUX pE3yIbTATiB;

—  CKJIQJIaTH 33J1avy i3 3aJ1aHO0i TEMHU 3 BUKOPUCTAHHSIM CyJaCHUX 3HAHb;

—  po3B’sA3yBaTH €KCIICPUMEHTAIBHI 3a/1a4i;

— BUKOPHCTOBYBATH B MPOLIECI PO3B’sI3yBaHHS 33/1a4y Cy4acHi 3aco00U HaBUaHHS;

— peadi30BYBaTH IIUJI1 1 3aBJaHHs PO3B’S3yBaHHS 3adad 3 (i3MKA B 3arajibHOOCBITHIN
ITKOJTI.

Memoio nposedenns 1a60pamopHUxX 3aHAMY €.

— mnornuOJeHHS TEOpeTUYHUX 3HAaHb CTYACHTIB, (OPMYBaHHS PO3YMIHHS PO
eKCIIepUMEHTY B (Pi3nuHii Hay1l;

— IIUpOKe 1 mornubieHe 3HalfOMCTBO 3 MaTepiaIbHUMH 3ac00aMy BUMIPIOBaHb Yy (i3HIli;

— 3aCBOEHHS OCHOBHUX TNPUHIMUMIB 1 METOAIB BUMIPIOBaHb y Oi3Hll, KyJIbTYpH
MIPOBE/ICHHS €KCIICPUMEHTIB;

—  PO3BUTOK CIIOCTEPEKIUBOCTI, KOHCTPYKTUBHOTO MUCIIEHHS, aKTUBI3aIlisl CAMOCTIHHOCTI
y po0oTi;

—  (opmyBaHHS €KCIIEPUMEHTATOPCHKOT KOMIIETEHTHOCTI MailOyTHIX YUUTENIB Qi3UKH;

—  3aJIy4eHHS CTYJCHTIB JI0 CAaMOCTIHHOI HaBUaJIbHO-HAYKOBOT pOOOTH.

JloTpuMyr0O4YHCh BUMOT HIKUIBHOT HaBUAIBbHOI Iporpamu 3 (izuku (31 3minamu 2015 p.) mo
CHUCTEMH HABUAIBHOTO (I3UYHOTO EKCIIEPUMEHTY, HaMH BHJIIJICHI OCHOBHI 3aBIaHHA 10
nabopaTopHHUX POOIT 3 Kypcy 3araibHoi (i3uku. TakuMm YMHOM, BUKOHAHHS JJAOOpaTOPHUX POOIT
3 Kypcy 3araimbHoi (i3uku mnependadae ¢GopMyBaHHS B CTYIEHTIB EKCHEPUMEHTATOPCHKOI
KOMIIETEHTHOCTI:

Q) yMIHHA naamyéamu excnepumenm, TOOTO (OpPMYJIIOBATH WOTO METy, BH3HAYaTH
eKCIIEpUMEHTAIbHUIM METO/I 1 1aBaTH oMY TeOpeTUYHE OOTPYHTYBAHHSI, CKJIa/IaTh IJIAH JOCIITY
W BU3HAYATH HAWKpaIllli yMOBH [UIsl WOTO WPOBEIEHHS, OOWUpATH ONTHUMAJIbHI 3HAYCHHS
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BUMIPIOBAHUX BEJIMYMH Ta YMOBH CIIOCTEPEKEHb, BPaxXOBYIOUM HasBHI €KCIIEpUMEHTANIbHI
3aco0u;

0) yminua nideomyeamu exkcnepumenm, TOOTO oOupaTH HeOOXinHE oOOJagHaHHSA W
BHUMIPIOBAJIbHI MIPUJIAJU, 30MpaTH JTOCIIIIHI YCTAHOBKHM YM MOJEI, PalllOHAIbHO PO3TAIIOBYBAaTH
IPUIAIH, TOCITal0un O€3MeYHOr0 MPOBEACHHS IOCIIY;

B) YMIHHA cnocmepieamu, BU3HAYaTH METy W 00 €KT CIIOCTEPEKEHHs, BCTAHOBIIOBATHU
XapaKTepHI 03HAKH Mepediry (pi3MUHUX SIBUIL 1 IPOLIECIB, BUALISATH IXHI CYTTEBI O3HAKU;

T) YMiHHA eumiprosamu i3uyni GequyuHy, KOPUCTYIOUYHCH PI3HUMH BUMIPIOBATBHUMHU
npuiagamMu Ta MipuiamMH, BU3HAYATH LIHY TOJIIKY HIKAIH MPUIaay, 3HIMATH MOKa3u IpUIIaiy;

) YMiHHA 00pobaamu pe3yibmamu eKcnepumenmy, OOYHUCIIOBATH 3HAYCHHS BEIUYHH,
3HaXOJUTH TMOXHOKU BHUMIPIOBAaHb, CKJIQJAaTH TaOJUIl OJEPKAHUX NaHUX, TOTYBaTH 3BIT MPO
poBeJieHy poOOTy, 3amUCyBaTH 3HAYCHHS (I3MYHUX BEJIUYMH Yy CTAaHIApTU30BAHOMY BUTIJISI
TOILIO;

1) YMIHHA  [HmMepnpemysamu pe3ylomamu eKcnepumenmy, OINUCYBaTH CIIOCTEPEKyBaHI
SBHINA W TPOLIECH, 3aCTOCOBYIOUM (DI3UYHY TEPMIHOJOTIIO, MOAABATH PE3yJIbTaTH y BUTIISIL
dbopMyn 1 piBHSIHB, BCTAHOBJIOBAaTH (DYHKITIOHAIBHI 3aJIe)KHOCTI, OyayBaTth rpadiku, poOUTH
BHUCHOBKH TIPO 31HCHEHE JOCIIXKEHHS BIJMOBIIHO JI0 MIOCTABJICHOI METH.

OTxe, B pe3ysbTaTi MPOBEACHHS JTa0OPATOPHUX 3aHATh CTYACHTH MOBUHHI:

3namu:

—  METOIH EMITIPUYHOTO MMi3HAHHS 00’ €KTUBHOI IHCHOCTI,

—  CYTHICTb 1 METOJIU peali3allii eKCIEPUMEHTY;

—  (i3uuHI BenMWUMHY, iX Kiacudikamiro; oquHUIll HI3UYHUX BEIUYIHH, 1X KIacupiKaIlifo;

— OCHOBHI METOJY BUMIpPIOBaHb y (i3uiii;

—  XapakTep 3MiHM MOXHUOOK BUMIPIOBaHb 1 METOH 1X OIIHOK;

—  OCHOBHI ITpaBWJIa BUKOHAHHS MaTEeMAaTHYHUX OIeparliil 3 HaOJMKECHUMU YHUCTIaMU;

—  OCHOBHI ITpaBWJIa rpad)ivYHOTO MOIaHHS PE3YJIBTATIB €KCIICPUMEHTY;

— BUMOTHU JI0 TTUTaHb OXOPOHHU Mpalli 1 TeXHIKH Oe3MeKu MmiJl yac poOOTH y (i3MYHUX
7ab0paTopisiX BUILOTO HABYAJIILHOTO 3aKJIaly Ta IKUIbHOMY (DI3UYHOMY KaOiHETI;

— OCBITHI 1 BHXOBHI 3aBlaHHs Ja0OpaTOpHUX POOIT 1 (I3UYHUX TPAKTUKYMIB Yy
3arajJiIbHOOCBITHIH HIKOJII;

Bmimu:

— TpPOBECTHM OLIHKK 1 peaji3yBaTd ONTHUMAJbHI YMOBHM MpPOBEACHHS (PI3UYHOTO
€KCIIEPUMEHTY, BUKOHAHHSA J1ab0paTopHOi poOoTH;

—  3a0e3MeYuTH eKCIEPUMEHTATBFHUN XapaKTep MIKUIBHOTO Kypcy (hi3uKu;

— TPOBECTH aHali3 BUKOHAaHHA JabopaTopHoi poOOTH, HamMMUCaTH BHUCHOBKH Mpo il
pe3yNIbTaTH;

— BHUKOHATH OLIHKH MOXHOOK Pe3yNbTaTiB €KCIIEPUMEHTY; rpadiuHo MOAaTH pe3yabTaTH
€KCIIEPUMEHTY, CKJIACTH 3BIT PO BUKOHAHY JIaOOpaTopHy poOoTYy;

— JaTH XapaKTePUCTHKY Cy4acHOTO (I3UYHOro oONajHaHHS, (I3UYHUX TPHUIIAJIIB;
KOPHCTYBATHUCS JOBIIKOBOIO JIITEPATyPOIO;

— 3a0e3meuyyBaTd BUKOHAHHS 3aBJaHb JIAOOPATOPHUX POOIT 1 (QI3WYHUX MPAKTUKYMIB Y
ITKOJTI.

3riAHO 3 BUMOTaMH OCBITHBO-TIPOQECiIfHOT MPOrpaMu B CTYACHTa MaloTh OyTH cpopMOBaHi
TaKi KOMIIETEHTHOCTI:

InTerpajibHa KOMNETEHTHICTh — 3/IaTHICTh PO3B’sA3YBaTH CKJIAJIHI CIICIiali30BaHl 3a1a4i Ta
MPAaKTUYHI MPOOJIeMH B Tally31 CepeIHbOT OCBITH, IO Tiepeadavae 3aCTOCYBaHHS TEOPild Ta METOIIB
OCBITHIX HaYK Ta IPUPOTHUYHX HAYK, (Pi3UKH, XiMii, 610JI0T1i 1 XapaKTepH3y€eThCsI KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO TMEJaroriyHuX YMOB Opratizailii OCBITHHOIO MpOIECY B 3aKJIaJax 3arajibHoOl
CepeIHbOI OCBITH.

3arajbHi KOMIIETEHTHOCTI:



3K1. 3HanHs Ta pO3yMiHHS MIPEAMETHOI 00J1aCTl Ta pO3yMIHHS MTPOQECIHHOI TISITHHOCTI.

3K2. 3naTHICTh AiSITH HA OCHOBI €TUYHUX MiIpKyBaHb (MOTHUBIB).

3K3. 31aTHICTD OISTH COLIAJIILHO BIAMOBIAIBHO Ta CB1AOMO.

3K4. 3naTHiCTh NpalfoBaTH B KOMaH/II.

3KS5. 3paTHicTh 10 TONIYKY, 00poOJIeHHs Ta aHami3y iH(opMaIlii 3 pi3HUX JHKeper.

3K6. 3naTHICTh 3aCTOCOBYBATH HAOYT1 3HAHHS B IPAKTUYHUX CUTYAIlisX.

3K7. 3naTHICTh BUUTHUCS 1 OBOJIOJIBATH Cy4YaCHUMH 3HAHHSIMHU.

3K8. 31aTHICTh CIUTKYBATUCS JIEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

3K10. 3gaTHicTh 10 amanTariii Ta aii B HOBINA CUTYaITii.

IIpenmerHi (cnenianbHi paxoBi) KOMIIETEHTHOCTI:

®K1. 3n1aTHICTh BUKOPUCTOBYBAaTH CHCTEMAaTHU30BaHI TEOPETHUYHI Ta MPAKTUYHI 3HAHHA 3
MPUPOTHUYUX HAYK, Pi3HKH, XiMii, 610JI0T1i Ta METOJIMKH HaBYAHHS MPUPOJTHUYUUX HAYK, (QI3UKH,
xiMmii, Giosorii mpu BUpilIeHH] TpodeciiHUX 3aBaaHb MPU BUBYCHHI BcecBity 1 mpupoan 3emiti
SIK TUTAHETH.

®K?2. BonoaiHHSI MaTeMaTUYHUM arapaToM MPUPOJTHUYNX HAYK, (Hi3UKH, XiMii, 010710Tii.

®KS. 3narnicTh 10 pedrekcii Ta camoopranizaiii mpodeciiftHoi AisSTBHOCTI.

®K11. 3naTHICT XapakTepU3yBaTH AOCATHEHHS MPUPOAHUYMX HAYK Ta iX POJl Yy KHUTTI
CyCIUIbCTBA; (OPMYBaHHS LUIICHUX YSBIEHb NPO MPUPOAY, BHUKOPUCTAHHS MPHUPOIHHYO-
HAayKOBOi 1H¢opMarii Ha OCHOBI oOIEpyBaHHA Oa30BUMH 3araJlbHUIMH 3aKOHOMIPHOCTSIMU
PUPOJIH.

®K12. Po3ymiTi Ta TOSICHIOBAaTH CTPATETil0 CTAJOTO PO3BUTKY JIIOJACTBA 1 IUISIXH
BUPIIICHHS TJ00AaNbHUX TPOOJIeM, BPAaXOBYIOUM TO3UTHUBHUN TMOTEHI[AT Ta PHU3UKH
BUKOPHUCTAHHS Haa0aHb MPUPOJHUYMX HAyK, (Qi3WKH, XiMii, 61070Tii, TEXHIKH 1 TEXHOJOTIH s
T00pOOYTY JIOUHU U OE3MEeKH JOBKIJIIA.

IIporpamui pe3yibTaT HABYAHHS:

[TPH32. JlemoHCTpy€e 3HAaHHA Ta PO3YMIHHS OCHOB MPUPOAHUYUX HAyK, (i3UKH, XiMmii,
Oiosorii Ta 3HA€ 3araibHl NMUTAHHS METOJUKMA HABYaHHS MPUPOJHUYUX HAYK, (i3HKH, XiMIi,
010710r1i, METOJIMKH MIKUIBHOTO (PI3UYHOTO €KCIEPUMEHTY, TEXHIKM XIMIYHOTO EKCIIEPUMEHTY,
METOJIMKH OpTaHi3allii MpakTUKH 3 010J10Tii, METOJMKN BUBUEHHS OKPEMUX TEM IIKUIBHOTO KYypCy
NPUPOJTHUYUX HayK, (Hi3uKkH, XiMii, Oiomorii.

[TPH33. 3Hae i po3yMie MaTeMaTU4yHi METOAM NPUPOJHUYMX HAYyK, (I3MKHU, XiMii, O105I0Tii Ta
PO3/IUTIB MaTEMAaTHKH, L0 € OCHOBOIO BUBYEHHS KYpCIB 3arajlbHOI Ta TEOPETUYHOI (P13UKH, OOTaHIKH,
300710711, aHATOMIT JTIFOMWHY, (i310JI0Tii JFOMUHY 1 TBApUH, (Hi310JIOTIT POCIMH, a TAKOXK 3arajibHOI,
HEOPraHivyHOi Ta OPraHiYHOI XiMii.

[TPH37. 3Hae ocHOBU O€3MEKU KUTTEMISAILHOCTI, O€3MEYHOTO BUKOPUCTAHHS OO0JIaHAaHHS
kaOiHeTiB (i3uku, Ximii, O6ionorii.

[IPHVY 1. Ananizye mpuponHi sBUIIA 1 MpolecH, omepye 0a30BUMH 3aKOHOMIPHOCTSIMHU
NPUPOJM HA PiBHI cPOpPMOBAHOI MPUPOJHUYO-HAYKOBOI KOMIETCHTHOCTI 3  IMOIISIY
dbyHIaMeHTaIbHUX TEOpid MNPUPOAHUYMX HAyK, MPUHIMMIB 1 3HAaHb, a TaKOX Ha OCHOBI
BIAMOBIIHUX MaTEMATUYHUX METOIB.

[TPHY?2. Bomoie METOIWKOIO TPOBEJAEHHS CY4YacHOTO E€KCIIEPUMEHTY, 3JaTHICTIO
3aCTOCOBYBATH BCl HOTO BUAM B OCBITHROMY IMpOII€Ci 3 MPUPOJAHMYMX HAyK, (PI3UKH, XiMii,
Oiosorii.

[TPHY 4. KopucTtyeTbCcsi MaTeMaTHYHUM amaparoM (i3WKH, BUKOPUCTAHHS MaTeMAaTUYHHX
Ta YHUCJIOBUX METOJIB, SKI YacTO 3aCTOCOBYIOThCA Y MPHUPOJHUYMX HayKax, (i3ulll, Ximii,
610J10r1ii.

[TPHY7. Ymie 3naxomutu, OOpOOISITH Ta aHami3yBaTH iH(OpPMAIli0 3 PI3HHX JDKEpEl,
HacaMIiepe/]] 3a I0MOMOT 00 1HPOPMAIIHHUX Ta XMapHUX TEXHOJIOTIH.

[TPHVY 8. CamocTiiiHO BUBUYa€ HOBI MUTaHHS MPUPOJHUYUX HAYK, (Pi3uKH, Ximii, Oiojorii Ta
METOAMKH HAaBUAHHS NPUPOAHMYUX HAyK, (i3uku, Ximii, Oionorii 3a pi3HOMaHITHUMU
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1H(popMaLITHUMU JHKEPETIaMH.

[TPHK?2. TMosicutoe daxiBusaM 1 He (axiBIsIM CTpaATEril0 CTAJOr0 PO3BHUTKY JIIOJCTBA Ta
€KOJIOT14HO1 O€3MEeKH 1 NUISIXU BUPIMICHHS TJI00aIbHUX MPOOJIEM JIIOICTBA.

[TPHAI1. YcBimomiioe colianbHy 3HA4yHIIiCTh MaiOyTHROI mpodecii, chopmoBaHICTh
MOTHBAIIIi 0 31CHEHHS TIPOeCiitHOT AISUTHHOCTI.

3. I[IporpamMma HaBYaJIbHOI AMCUMILIIHA
3micTroBuii moayJas I. MOJIEKYJISAPHA ®I3UKA

Beryn. [peamer Ta 3amaui MonekyssipHoi (izuku. OcHoBHI (izuuHi Teopii. KopoTkuit
icTopuyHU orysin MoJekyisipHo-kiHeTnyHoi Teopii (MKT) ta Tepmomunamiku. OCHOBHI
nosoxkeHHss MKT Ta ix ekcnepuMeHTadpbHE OOIpYHTYBaHHSA. TepMoJUHAMIYHUIN Ta
CTaTUCTUYHUI METOAM BUBUECHHS MAaKPOCKOMIYHUX cucTeM. OCHOBHI (pi3MYHI BEIUYUHHU.

Tema 1. OcHOBH MOJIEKYJIAPHO-KIHETUYHOI Teopii ras3iB. OCHOBHI TMOJOXKEHHS
MoJIeKYJIsIpHO-KiHeTH4HOI Teopii rasy (MKTT'). Ineansuuit raz. OcHoBHe piBHsHHS MKTT.
3akoH /[lanbroHa. MoneKyIIpHO-KIHETHYHE TJIIyMau€HHs THUCKy Ta Temreparypu. Crana
bonbiimana. 3akonu iaeansHoro raszy: boiins-Mapiotra, ['eit-JTroccaka, Illapns. PiBHsHHS
Knanelipona-MeHneneeBa. YHiBepcallbHa Ta3oBa cTajia. 3akoH ABorajapo. BumiproBaHHs
mBHIKOCTeH Monekyn, nociin [repua. Po3noaun mBuakocTet Mosiekyn 3a MakcBeioMm.
bapomerpuuna  ¢gopmymna.  Posmomin  MakcBemna-bonbiiMana.  ExcriepumeHTanbHe
BU3HAYEHHS 4ncia ABorpaipo. Po3mnoain eneprii MoieKys1 3a CTYIEHSIMHU BUTLHOCTI.

Tema 2. SIBuia nepenocy B razax. CepeaHsi JOBXHHA BUIBHOTO MPOOITY MOJIEKY.
Uucno 3iTkHeHb. BHyTpimue Tepta. TemnmonposianicTh rasziB. Judysis raszis. Bakyyw.
BiiactuBocTi po3piKeHOro rasy.

3microBuii moayJb II. TEPMO/JINHAMIKA

Tema 3. OcnoBu Tepmoaunamiku (T/[). 3aBmanHs 1 Merogw Teopii TEIJIOTH.
Tepmonunamiuna cuctema. PiBHoBaxkH1 ctanu. [lapamerpu crany. Ilepme nauvamo T/I.
3acToCyBaHHSI MEPIIOTr0 HaYajia TEPMOJAMHAMIKHU JI0 130Mpo1ieciB. TeMI0EMHICTh 1€ IbHOTO
ra3y. PiBusHHs Maiiepa. Po3nozin eneprii 3a cTyneHs MU BUIBHOCTI. AiabaTUYHUNA MTPOLIEC.
PiBusinns [lyaccona. [omitponiunmii npouec. I1IBuaKICTh 3BYKY B rasi.

O6opoTHi Ta HeoOopoTHi mpouecu. TemnoBi Mammuu. Huxn Kapno. pyruii
npuniun TJ[. Teopema Kapno. 3Beaena temnorta. HepiBuicts Kiaysiyca. Entpomis.
Crartuctuune TiymadeHHsi apyroro Haudana T[[. Teopema Hepucra (Tpete nauano T/I).
HenocsxHICTh aOCOMIOTHOTO HYJISL.

Tema 4. PeanbHi ra3zu. ExcnepumenTanbHi 130TepMu peanbHOro rasy. PiBusanas Ban
nep Baambca. Kputnunmii ctan. besposmipae piBHsHHs Ban nep Baanwsca. Bosoricts.
BuyTpimHs enepris peanpHoro raszy. Edekt Jxoymns-Tomcona. 3pimKeHHS rasiB Ta
OJIepKaHHS HU3bKUX TEMIIEPATYD.

Tema 5. TBepai Tina. AMopdHi Ta kpuctamiyHi Tuia. [anekuid mopsaok y Kpucraiax,
aHizoTpornist kpucraniB. Kimacudikaris kpucramiB 3a TUIIOM 3B's13Ky. [ledektn y kpucranax.
MexaHiuHI BIacTUBOCTI TBEpAMX TuUI. TemnoBi BiIacTMBOCTI KpucrtamiB. CyOmimaris,
IUIaBJIeHHS, KpucTamizaiis. Jiarpama piBHoBaru. [lotpiitHa Touka. TermioeMHICTh KPUCTAIB.

Tema 6. Pinunu. 3aranpHi BiacTUBOCTI Ta OyaoBa piauH. BracTuBOCTI piaKkoro
crany. [loBepxuepuii map piaunu. [loBepxuepuit Hatar. 3mouyBanHsa. @opmyna Jlamnaca.
Tuck HacuueHux mapiB Haja MeHickoM. Pinki pozunnu. 3akon Payns. OcMoTHYHUI THCK.
3akon Baut-T'opda. B's3kicte pigun. Kaninspui sBumia. [loBepxHeBO-aKTHBHI pEYOBHUHHU.
AncopOris. @noraris. Pigki kpucramy.




Tema 7. Ilomimepu. OCHOBHI ySBJICHHS TIpO XIMIYHY OyJOBYy Ta CTPYKTYpYy
nomimepiB. CrTpykTypa TmodiMepy B  KOHJAEHCOBaHOMY cTaHl. CKJIONOIIOHUH,
BHCOKOCJIACTUYHUN 1 B'S3KOIUIMHHUN CTaHW TojiMepiB. TepMOMEXaHI4H1 BJIACTHUBOCTI
noyiMepiB. MexaHiuHi BIACTUBOCTI mojiMepiB. OCHOBHI YSBJIEHHS KIHETUYHOI TeOpii
BHUCOKOEJIACTUYHOCTI. 3aCTOCYBaHHS MOIIMEPIB.

Tema 8. PinoBara ¢a3 i ¢azoBi nepexogu. Ilonarrs daszu Ta dazoBi nepexonu
niepiioro Ta apyroro poay. [lonsrrs dasu. Kpusa ¢a3oBoi piBHoBaru. PiBHOBara piauHu Ta
ra3y. BunaposyBanns. PiBusaus Knanelipona-Knaysiyca. Kuninns. CyOmimMartis, miaBIeHHs
Ta KpucTanizamis TBepaux Tii. [ToTpiitHa Touka. [loHsaTTs mpo ¢da3oBi mepexoau Mepiioro Ta
apyroro poaiB. MeractabuibHi ctand. [TOHATTS PO KBAHTOBI PiUHM.

Tema 9. llonsaTTsa npo razoguHamiky. OCHOBHI PiBHSHHSA ra30iMHaMIKH. AliabaTHe
BUTIKAHHS Ta3y.

4. CTpyKTypa HaBYaJIbHOI JUCLHUIIIHHA

KinekicTs rogua
Ha3Bu 3MicTOBHX MOJYIIB 1 TEM ICHHA opMa ,
y TOMY 9HCITi
M ITp. [JIabp.| Ina. | Cam.p.
1 2 3 4 6 7 8
3Imicmosuii modyas 1. MOJIEKYJISIPHA ®I3NKA

Beryn 4 2 E 2
Tema 1. OcHOBU MOJIEKYISIPHO-KIHETUYHOI 10 2 4 H 4

Teopii rasis. 2
Tema 2. SIBuiia nepeHocy B razax. 7 2 2 E; 3
Konoxeiym Ne 1 4 2 % 2
Konmponvna poboma Ne 1 4 2 8 2
Pa3zom 3a smicmoesuii mooyas 1 29 8 8 0 13

3micmoeuii mooynp II. TEPMOANHAMIKA

Tema 3. OcHOBHU TepMOIMHAMIKH. 10 2 2 6
Tema 4. PeanbHi rasu. 10 2 2 . 6
Tema 5. Tepai Tina. 7 2 | 2 2 3
Tema 6. Piqunu. 5 2 é 3
Tema /. ITonimepu. 3 % 3
Tema 8. PiBnosara (a3 i (pa3oBi nepexou. 5 2 g 3
Tema 9. [loHsTTS PO razoMHaMIKY. 3 % 3
Konoxsiym Ne 2 4 2 " 2
Konmponvna poboma Ne 2 4 2 2
Pazom 3a 3micmosuit mooynw I1 51 10 | 10 31
Inousioyanvre 3a860aHHs1 22 10 12
Bewororommu | 120 |18 | 18 | 18 | 10 56

5. Temu IMPAKTHYHHUX 3dHATDb
Ne KiabkicTs
u Ha3Ba Tremn -

1 | OcHOBHM MOJICKYJISIPHO-KIHETHYHOI T€OPii ra3iB 4
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SBuIa IEPEHOCY B ra3ax.

OCHOBHM TEPMOJIMHAMIKH

Konmponvna poooma Ne 1

PeanbHi rasu.

TBepai Tina.

Piguan

ONOOTRIWIN

Konmponvna poboma Ne 2

NININNINNININ

6. Temu J1aGOPATOPHHUX 3AHATh

Ha3zBa temu

TOMH

BuBYEeHHSA OCHOBHHUX TOYOK TEPMOMETPA.

N g Z

BusnauenHst koedilieHTa 00’€MHOrO PpO3IIMPEHHS PIAUH 1 KoeilieHTa
JHIAHOTO PO3IMIMPEHHS.

Busunauenus cranoi boisiimana.

Bu3zHaueHHS MMTOMOI TEINIOEMHOCTI TBCPAOI'O TIIA.

BusHaueHHs MUTOMOI TEIIOEMHOCTI plI[I/IHI/I CJIICKTPUYIHHUM KAJIOPUMCTPOM.

Bu3zHaueHHs MMTOMOI TEIJIOEMHOCT] METaJIIB MCTOJOM OXOJIOIKCHHA.

BusHaueHHS MUTOMOIT TEIJIOTH TIABJIEHHS JIBOY.

BusHaueHHs TUTOMO1 TEIJIOTH NApOYTBOPEHHSI P1JIUH.

OO NOO|O1|B~ W

BusnaueHHs BijHOIIeHHS Teruioemuoctei razy C,/C, metoom Kitemana-/Iezopma.

10| BuznaueHHs cepelHbOi JIOBKMHU BUIBHOTO TMpOOIry Ta e(eKTUBHOIO

JiaMeTpa MOJIEKYJ MOBITPSL.

11| BusnauenHns B a3kocTi pianau MetogoM CTokca.

W3HAYECHHSI II[ICHTa B’A T1 METOIOM W1
12| Buznaue KoediiieHTa B’ s13kocTi MmetojioM [lyasze

18 rox
3a iHAMBIAyamTbHUM TpadikoM

13| BusnauenHsa TeMIEpaTypHO1 3JIEKHOCTI koediieara B’ SI3KOCTI
patyp

Bicko3uMeTpom OcTBanbaa-IlinkeBuya.

14| BuzHaueHHs KoedillieHTa TOBEPXHEBOI0 HATATY PIIMHA METOJOM BIAPHUBY KUJIbLISL.

15| BumiproBaHHs BOJIOTOCTI MTOBITPSI.

7. CamocTiiHa po6oTa

Ha3Ba temu

KinbkicTs
TOHH

Imicmoesuii modynp 1. MOJIEKYJISAPHA ®I3UKA

1 | Bceryn 2
2 | Tema 1. OcHOBH MOJEKYJIIPHO-KIHETUYHOI TEOPii ra3iB. 4
3 | Tema 2. SIBunia nepeHocy B rasax. 3
4 | Konokseiym No 1 2
5 | Kommponvua poboma No 1 2
3micmoeuii moodynp II. TEPMOANHAMIKA
6 | Tema 3. OCHOBH TEPMOJIUHAMIKHU. 6
7/ | Tema 4. PeanbHi razu ta piiuHu. 6
8 | Tema 5. TBepai Tina. 3
9 | Tema 6. Pinunn. 3
10 | Tema /. Ilomimepu. 3
11 | Tema 8. PiBHoBara (a3 i a3oBi nepexoau. 3
12 | Tema 9. IToHATTS PO ra30MHAMIKY. 3
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13 | Konokeiym Ne 2 2

14 | Koumponvna poboma Ne 2 2

15 | Inousioyanvue 3a60anms 10+12
Bceboro roaus 66

8. InauBiayanbHI 3aBAaHHSA
Memoouuni pexomenoayii 3 iHOUGIOYaIbHUX 3a80aHb. |HIWBIAyalibHI 3aBIaHHS 3
Kypcy 3arajibHoi (i3MKH MalTh Ha METI MEPEeBIPUTH KOMIIETEHTHOCTI CTYJEHTa
CaMOCTIMHO PO3B’sA3yBaTU PI3HOMAaHITHI (Di3UYHI 3a7adi, aHAJIOTIYHI JI0 THX, IO OyJIH
PO3MIISIHYTI 1] Yac MPAKTUYHUX 3aHATh.
[Tam’sTaiiTe, 1110 MKUPOTY MOTJIATY Ha 3aIIPOIIOHOBAHY 3aj7ady, BMIHHS MOB’s3yBaTH i1
3 3aKOHaMH TPUPOJHU 1 3 IHIIMMH CYMDKHUMH 3aJadaMu Tpeda pilryde MpOTUCTABUTH
MOIITYKaM «IOTPiOHOT (hOpMYJIH» Ha OCHOBI 37I0TaJIiB, 3’ SICYBaHHIO, JJIT YOTO JaHO Ty YU
IHIITY BEJIMYUHY.
Po3B’s3yBanHs (Di3WIHUX 3a/1a4, SK MPABUIIO, MA€ TPH €TAITH:
1) anami3 ¢iznuHOT pobIeMu a60 onuc Gi3UIHOT CUTYAITIT;
2) TONIYK MaTeMaTUIHOI MOJIENI PO3B’S3KY;
3) peasizaiiii po3B’sA3Ky Ta aHAI3Y OJICPYKAHUX PE3yJIbTATIB.
Ha nepmiomy etani ¢akTU4HO BiI0OyBaeThecsl moOyAoBa (i3MUHOT MOJEII 3a/1adl, 10
nojaHa B ii yMOBI:
aHaII3 YMOBH 3aj1a4i, BA3HAUYEHHS BIJIOMHUX MapaMeTpiB 1 BEJIMUMH Ta MOIIYK HEBIIOMOTO;
KOHKpeTHu3amiss (GI3ugHOT MOJeNl 3aaadi 3a JIomoMorow rpadigaux Gopm
(MaJIFOHKH, CXeMHU, rpadiKu TOIIO);
CKOpPOUYEHUH 3amuc yMOBHU 3ajlayi, 10 BIATBOPIOE (I3MYHY MOJENb 3ajladul B
CHUCTEMAaTHU30BaHOMY BUTJISII.
Ha npyromy, maremaTMyHOMY eTari, po3B’si3yBaHHA (DI3MUHUX 3a/1a4 BiIOYBAETHCS
TOIIIYK 3B’S3KIB 1 CHIBBITHOIIIEHb MK BIJIOMUMH BEJIMUYMHAMU 1 HEB1JIOMUM:
BUOY/ZIOBYETBCA MaTeMaTH4YHA MoJeiab (I3UYHOI 3a7adi, pPOOUTHCS 3aIHC
3arajibHUX PiBHSHB, 10 BIAMOBIAAIOTH (PI3UUHIN MOeNI 3a1a4i;
BPAaXOBYIOTbCS KOHKPETHI YMOBM (DI3MYHOI CHUTYallli, IO ONHCYEThCS B 3ajadl,
3MIIMCHIOETHCA TIONTYK JI0IaTKOBUX MapaMeTpiB (TOYATKOBI yMOBH, (hi3U4HI KOHCTAHTH TOIIO);
NPUBEACHHS 3arajJbHUX PIBHSHb JI0 KOHKPETHHX YMOB, IO BIATBOPIOIOTHCS B
YMOBI 3aj1a4i, 3aMuc CIIBBIAHOMIEHHS MK HEBIJIOMUM 1 BIIOMUMHU BEeIWYMHAMU y (popmi
YaCTKOBOTO PIBHSHHI.
Ha tpeTpomy eTami 311l CHIOIOTBCS TaKl Jii:
aHaliTHYHE, Tpadiyae abo YnceNbHe PO3B’sI3aHHS PIBHSIHHS BiTHOCHO HEBIJIOMOTO;
aHAI3 OJIEPIKAHOTO PE3YJIBTATY IIIOJI0 MOTO BIPOTITHOCTI M PeasTbHOCTI, 3aIKC BIIMOBII];
. y3araJlbHEHHsI CTOCO0IB AISUIBHOCTI, SIK1 BIACTHBI AAHOMY THIY (DI3UYHUX 3ajad,
MOIIYK 1HILIKX IIJISAX1B PO3B’S3KY.

H:pr’;i'::;"y"r;(xiep Iepenik 3aga4, 110 BUKOHYIOThCS iHAMBiTya bHO [3]

1 5.1; 5.16; 5.33; 5.46; 5.58; 5.66; 5.95; 5.113; 5.160; 5.172; 5.195; 5.201; 5.216; 6.5;
' 6.22; 7.5; 7.28; 7.60; 8.1, 8.10.

5 5.2; 5.17; 5.34; 5.47; 5.59; 5.67; 5.96; 5.115; 5.161; 5.173; 5.196; 5.202; 5.217; 6.6;
' 6.23; 7.6, 7.27; 7.61; 8.2; 8.11.

3 5.3; 5.18; 5.35; 5.48; 5.60; 5.68; 5.97; 5.116; 5.162; 5.174; 5.197; 5.203; 5.218; 6.7;
' 6.24, 7.7, 7.26; 7.64; 8.3; 8.12.

4 5.4; 5.19; 5.38; 5.49; 5.61; 5.69; 5.98; 5.117; 5.163; 5.175; 5.198; 5.204; 5.220; 6.8;
' 6.25; 7.8; 7.25; 7.66; 8.4 (a); 8.13.
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5 5.5; 5.21; 5.34 (6); 5.50; 5.66 (a); 5.78; 5.94; 5.111; 5.164; 5.183; 5.212 (a); 6.1;
' 7.10 (a); 7.21; 7.37; 7.52; 7.68 (a); 8.4 (0); 8.20.
6 5.6; 5.22; 5.35; 5.51; 5.66 (0); 5.79; 5.85; 5.95; 5.112; 5.165; 5.184; 5.212 (0); 6.2;
' 7.10 (x); 7.22; 7.38; 7.53; 7.68 (6); 8.4 (B); 8.21.
5 5.7; 5.23; 5.36; 5.52; 5.67 (a); 5.80; 5.86; 5.96; 5.113; 5.166; 5.185; 5.212 (B); 6.3 (a);
' 7.10 (e); 7.23; 7.39; 7.54; 7.68 (B); 8.5; 8.22.
8 5.8; 5.24 (a); 5.37; 5.53; 5.67 (6); 5.81 (a); 5.87; 5.97; 5.114; 5.167; 5.186; 5.221; 6.3
' (0); 7.10 (u); 7.24; 7.40; 7.55; 7.69; 8.6; 8.23.
9 5.9; 5.25; 5.38; 5.54; 5.67 (B); 5.81 (0); 5.88; 5.99 (a); 5.115; 5.168; 5.187; 5.222; 6.4
' (a); 7.10 (1); 7.25; 7.41; 7.56; 7.70 (a); 8.7; 8.24.
10 5.10; 5.26; 5.39; 5.55; 5.67 (1); 5.82; 5.89; 5.99 (0); 5.116; 5.169; 5.188 (a); 5.223; 6.4
' (6); 7.10 (B); 7.26; 7.42; 7.57; 7.70 (6); 8.8; 8.25.
11 5.11; 5.27; 5.40; 5.56; 5.67 (n); 5.83; 5.90; 5.102; 5.117; 5.170; 5.188 (0); 5.224; 6.9;
' 7.10 (0); 7.27; 7.43; 7.58; 7.70 (8B); 8.9; 8.26.
12 5.12; 5.28; 5.41; 5.57; 5.68; 5.84; 5.91; 5.103; 5.118; 5.171; 5.201; 5.225; 6.10; 7.10
' (a); 7.28; 7.44;7.59; 7.71 (a); 8.10; 8.4 (a).
13 5.13; 5.29; 5.42; 5.58; 5.69; 5.85; 5.92; 5.104; 5.119; 5.172; 5.202 (a); 5.226 (a); 6.11
' (a); 7.9; 7.29; 7.45; 7.60; 7.71 (0); 8.11; 8.4 (0).
14 5.14; 5.30; 5.43; 5.59; 5.70; 5.86; 5.93; 5.105; 5.120; 5.173; 5.202 (6); 5.226 (6); 6.11
' (0); 7.8; 7.30; 7.46; 7.61; 7.71 (B); 8.12; 8.4 (B).
15 5.15; 5.31; 5.44; 5.60; 5.71; 5.87; 5.94; 5.106; 5.121; 5.174; 5.202 (B); 5.227 (a); 6.12;
' 7.7,7.31; 7.47;7.62; 7.71 (r); 8.13; 8.5.
16 5.16; 5.32; 5.45; 5.61; 5.72 (a); 5.88; 5.95; 5.107; 5.122; 5.175; 5.203; 5.226 (6); 6.13;
' 7.5;7.32;,7.48; 7.63;7.72; 8.14; 8.6.
17 5.17; 5.33; 5.46; 5.62; 5.72 (6); 5.89; 5.96; 5.108; 5.123; 5.176; 5.204; 5.228; 6.15;
' 7.4;7.33;7.49; 7.64; 7.73; 8.15; 8.7.
18 5.18; 5.34 (a); 5.47; 5.63; 5.75; 5.90; 5.97; 5.109; 5.124; 5.177; 5.206; 5.230; 6.16;
' 7.3;7.34; 7.50; 7.65; 7.74; 8.16; 8.8.
19 5.19; 5.35; 5.48; 5.64; 5.76; 5.91; 5.98; 5.110 (a); 5.125; 5.178; 5.209; 5.231; 6.17;
' 7.2;7.35; 7.51 (a); 7.66; 7.75; 8.17; 8.9.
20 5.20; 5.36; 5.24 (6); 5.65; 5.77; 5.92; 5.99; 5.110 (6); 5.126; 5.179; 5.210; 5.221; 6.18;
' 7.1;,7.36; 7.51 (6); 7.67; 7.76; 8.18; 8.10.

* 3a80aHHs BUKOHYIOMBCS 8 OKPEMOMY 30UUMI 3 0eMalbHUM NOSACHEHHAM 00 KONXCHOI 3a0ayi.

9. MeTo i1 HAaBYaHHA
HapuanbHi nexuii, NpoBeACHHs MPaKTUYHUX Ta Ja0OPAaTOPHUX 3aHATh, KOHCYJbTAllll, A1arHOCTUKA
3HaHb, YMiHb 1 HABUYOK, OpraHi3allisi CaMOCTIHHOI Ta IHAUBIAYyaIbHOI POOOTH.

10. MeTOAM KOHTPOJIIO
[TorouHuil KOHTPOJIb TEOPETUYHUX 3HAHB LUIIXOM MPOBEAEHHS (PI3MYHHUX AUKTAHTIB, CAMOCTIMHUX
pOOIT, YCHOTO ONHTYBaHHS TOIIO; OIIHIOBAaHHS PO3B’S3YBaHHA 3a/7a4 Ha TPAKTUYHOMY 3aHSTTI;
OLIIHIOBAHHS MUCHMOBUX TMEPEBIPOUYHUX POOIT; OI[IHIOBAHHSA MiJICYMKOBUX MOJYJIbHHUX KOHTPOJBHUX
po0IT; mepeBipKa MiArOTOBKU Ta BUKOHAHHA J1a00paTOpHUX pOOIT.

11. Po3nogija 6as1iB, AKi OTPUMYKOTb CTYAEHTH

[loroune onintoBanHs (Makcumym 60 OaiB) 5
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T1, T2 ... T9 — Temu nepeadaveHi Ha OMAHYBaHHS.

Kpurepii ouinroBanns:

3a KOXHY TeMy TiJx 9ac poOOTH Ha MPAKTHIHOMY 3aHATTI Ta KOHCYJIBTAIlil CTYACHT Ma€ MOXKJIMBICTE OTPHMAaTH 2 Oaw.
IIpu oMy BpaxoBYeThCS pOOOTa CTYACHTIB i/ 9ac 3aHATH IIOZ0 PO3B’sI3yBaHHS 3a/1a4.

Kpumepii oyinrosannsa ionogioeti cmyoenmie Ha RPAKMUYHUIL MOOYIb:

1. Houamxosuii pisens (0,5 6ana). BifmoBias cTyaeHTa MPH BiATBOPEHHI HABYAIBHOIO MaTepialy eleMEHTapHa, 3yMOBIIEHA
HCYITKUMU YSBJICHHSAMH IPO TPEIMETH 1 SBUIIA; MISUTBHICTh CTYJCHTA 3IACHIOETHCS MMijJ KEPIBHUIITBOM BHKIana4a. CTyJeHT yMie
PO3PI3HATH MOHATTS, BEIWYMHH, SBHILA, OJAWHUII BUMIPIOBAHHS 3 JIaHOI TEMH, PO3B’SI3yBaTH 3aBJIaHHS 3a JONOMOTOI0 BHKJIajaya
JIMILIE Ha BiITBOPEHHS] OCHOBHHX aJITOPUTMIB, (OpMYIT; 3IHCHIOBATH HANIIPOCTIII MaTeMaTHYHI Jil.

1l Cepeouniti _pisenv (1 6am). HeoOximHi TMpakTHYHI HABUYKH POOOTH 3 3aCBOEHMM MaTepianoM cdopMoBaHi B
OCHOBHOMY piBHi. 3HaHHS HENOBHI, IOBEPXOBi, CTY/AEHT B LJIOMY IPaBWJIBHO BIATBOPIOE HABYAIBHHUI MaTepiai, aie
HEIOCTaTHhO OCMICJICHO; 3HA€ OCHOBHI TeOpii i pakTH, BMi€ HABOJUTH OKpEMi BIIACHI MPUKJIAIN HA TiATBEPHKEHHS ITEBHUX
IYMOK, aJieé Ma€ IMPOoOIIeMH 3 aHalli30M Ta (YOPMYIIOBAaHHIM BHCHOBKIB; YAaCTKOBO KOHTPOJIOE BIACHI HABYANBHI Mii, 3MaTHUN
BUKOHYBAaTH 3aBHaHHS 3a 3pa3koM. CTyIeHT po3B’s3y€e THIOBI 3aBIaHHS (32 3pa3koM), BUSBIAE 3IaTHICTH OOTPYHTOBYBAaTH
JIesIKi JIOTi9HI KPOKH 32 TOTIOMOTO0 BUKJIaqaqa.

1. Jlocmamnuiti pigensv (1,5 6ana). CTyaeHT 1o0pe OmaHyBaB BUBYCHUI Marepiall, 3aCTOCOBYE 3HAHHS y CTAHAAPTHHX
CUTyalisiX, yMi€ MNpoaHali3yBaTH W CHCTEeMaTH3yBaTh iHQOpMalilo, CaMOCTIHHO BHUKOPHCTOBYE TpaaULiiHI O0Ka3H i3
NpaBWIbHOK apryMmeHTarieto. CTyAEHT yMi€ JaTd IPYHTOBHY BIiZNIOBIIb Ha IMOCTAaBJICHE 3alUTaHHs. BiqmoBine cryaeHTa
MOBHA, JIOTIYHA; PO3YMIHHS OB sI3aHE 3 ONMHUYHUMH 00pa3amMu, He y3aranbHeHe. Boisosie nonsTiiHMM anaparoM. Jlomyckae
HEe3Ha4HI HETOYHOCTI Y He Tpy0i (PaKTUYHI IIOMUJIKH. YMi€ BHIIPABISATH JOMYyIIeH] MOMWIKU. CTyIeHT CaMOCTIHHO PO3B’s3ye€
THUIIOBI 3aBJaHHsI 3 JAHOI TEMH, OOIPYHTOBYIOUH 00paHuii crociO po3B’s3aHHSI.

IV. Bucokuii pisens (2 6amu). CTymeHT Mae CHCTEMHI, MOBHi, IJIMOOKI, MillHi, y3arajJbHeHi 3HAHHS MPO MPEAMETH, SBHIIA,

YCBIZIOMJIGHO BHKOPHCTOBYE iX Y CTAHIAPTHHX Ta HECTAHIAPTHUX CHTYaIisX. YMi€ CaMOCTIIHO aHaJIi3yBaTH Ta 3aCTOCOBYBATH OCHOBHI
TIOJIOKSHHSI TEOpii JUTs BUPIIICHHs] HECTAHIAPTHUX 3aBIaHb, POOHTH IIPaBITbHI BUCHOBKH, IPUMATH pimieHHsI. Mae copMoBaHi MiltHi
TIPAKTHYHI HAaBIMYKU. YMi€ CAMOCTIHHO aHAJi3yBaTH, OLIHIOBATH, y3arajJbHIOBATH ONMAHOBAaHWII MaTepiai, CaMOCTIHHO JOOWparH Ta
KOpUCTyBaTHCs pKepenaMu iHpopmamil. CTyZeHT caMOCTiHHO pO3B’s3ye KOMOIHOBaHI THIIOBI 3aBIaHHS CTaHTApPTHAM abo
OpUTIHAIBHIM CIIOCOO0M, PO3B’s3y€ HECTaHIAPTHI 3aBIaHH.

Ipu oyiniosanni 8i0nosidi cmyodeHmom Ha meopemuyne numanHs (KOJa0Keiym) oyinoomscs:

BUCBITJICHHs JIOTIYHO BI/AIOBIJA€ 3MICTY INUTaHb Kypcy; 3HaHHSA (DakTiB 10 BU3HAUEHHMX €JIEMEHTIB Teopii Ta iX
y3arajlbHEeHHs; 3HaHHs TIPUHIIMIIIB 1 TOCTYJIATIB; BUPAXXaTH BJIACHY TOYKY 30pY CTOCOBHO aHali3y €JEeMEHTIB KypCy Ta HayKOBOI'O
CBITOTJISTY JIFOCTBA; BMIHHS 3aCTOCYBATH 3HAHHS B HOBIM CUTYallil.

3aByiaHHs, SIKE OAEPIKYE CTYACHT CKIIAJIAE JBa TEOPETUUHHX 3alIUTaHHSI.

L Iouamkoeui pigenv (1 6am). TeoperwdHuii 3MiCT Kypcy 3acBOeHMit e (parMeHTapHO. BiamoBims cryaeHta npu
BIITBOPEHHI HABYAIBLHOTO MaTepiary eleMeHTapHa, 3yMOBIICHA HEUITKIMH YSBICHHAMH TIPO TIPEIMETH 1 SBHINA; JisUTHHICTH CTYCHTA
3MIHCHIOETBCS T/l KepIBHUITBOM BHKIaada. CTy#eHT 3a JONOMOIO0 BHKJIAJada OIMMCYE MOHSTTS, SBHINA, MPOLECH TOMIO abo X
YaCTHHH Yy 3B’3aHOMY BUTJISIII O€3 MOSICHEHH! iX CYTTEBHX O3HAK; HA3UBAE TTOHATTSL, SIBULLA, TIPOLIECH; PO3PI3HSIE TIO3HAUYECHHS OKPEMHX
BeIIMYMH. 30KpeMa, 3a3HaueHa KUTBKICTh OalliB CTABUTHCS, SIKIIO B POOOTI JIOMYIIEHO 0araTo MOMIIIOK, SIKi IIOKA3YFOTh HI3EKUIA piBEHb
TITOTOBKU CTYAEHTa, HE PO3YMIHHS HIUM CYTHOCTI (Di3MYHHIX SIBUII, HE 3HAHHS OCHOBHHIX TUTaHB 3arajibHOI (i3uku. TakuM gmHOM,
OLIHIOETHCSI BIJNOBI/Ib, 110 CKJIAA€ JIOTIYHO He 3B’s3aHi (hparMeHTapHi BiJOMOCTI, sSIKi HE JIO3BOJISIOTH CYJIUTH NPO PO3YMIHHS CYTi
BIJITIOBI/II; BIICYTHICTh 3HAHB 3aKOHIB, IIOCTYJIATIB 1 iX MATEMAaTUYHMX BUPA3iB; HEBMIHHS aHAJI3yBATH 3MICT, CKJI/IaTH IJTaH PO3B’S3KY.

1I. Cepeowiii pisens (2-3 6anu). TeopeTHUHMIT 3MICT KYPCY 3aCBOEHHIA YaCTKOBO. 3HAHHS HETOBHI, IIOBEPXOBI, CTYICHT B
IIIOMY TIPaBIJIBHO BiITBOPIOE HABYAJIBHUI MaTepiai, ajie HEIOCTATHRO OCMHICIIEHO; 3Ha€ OCHOBHI Teopii 1 pakTH, BMi€ HABOAUTH
OKpeMi BJIACHI MPHUKJIAAN Ha MiATBEpIKCHHS NEBHUX AYMOK, ajie Ma€ MpoOJeMHr 3 aHaji30M Ta (hOPMYITIOBaHHSIM BHCHOBKIB i
HaBEJICHHSIM JIOBEJICHb; YaCTKOBO KOHTPOJIFOE BJIACHI HaBYaJbHI Jil, 3aTHUI BUKOHYBATH 3aBJaHHs 3a 3pa3koM. CTyIIEHT MOXe
31 CTOPOHHBOIO JIOTIOMOTOIO ITOSICHIOBATH CYTh HOHSTbH, SIBHIL, IPOLECIB; BUIPABIATH IOMYLIEHI HETOYHOCTI (BJIACHI, 1HIIUX
CTYJICHTIB); BUSBIISIE €JIEMEHTAPHI 3HAHHSI OCHOBHUX I10JIOXKEHB (3aKOHIB, TOHATH, popmyi). 30KpeMa, 3a3HadeHa KiIbKICTb OalliB
CTaBHThCS, SKIIO B 3aBAAHHAX JOIMYNIEH] CYyTTEBI MOMUJIKH, ab0 Jpyre 3aBAaHHs He BUKOHaHO. [Ipyu nboMy mepiie 3aBaaHHs Mae
OyTH BUKOHAHE MOBHICTIO, 3 YCiMa HEOOXiTHUMH TOSICHEHHSAMHU. TaKiM YHHOM, OI[IHFOEThCS BIAIIOBI/b, B SIKIi JIMIIE BiITBOPEHO
OCHOBHI TIOCTYJIATH ¥ IIPUHIUIN, Ha KX IPYHTYETHCS 3MICT BiITOBiJeH Oe3 MaTeMaTHYHOTO BUBEJICHHS JIMIIIE ()parMeHTapHUM
OITICOM OKpEeMHX elleMeHTIB. Jlo 3amadi oOIpyHTOBAHO 3MICT 1 BU3HAUCHO OCHOBHI 3aKOHH, MOCTYJATH, TEOpii, IIO JIeKaTh B
OCHOBI 3MICTy i PO3B’sI3KY.

I Jlocmamuii pisens (4 6anu). TeopeTHdHUIA 3MICT KypCy 3aCBOE€HO MoBHicTIO. CTyneHT 100pe OnaHyBaB BHBYEHHIA
MaTepiall, 3aCTOCOBYE 3HaHHS y CTaHIAPTHHUX CHUTYAIlisIX, yMi€ MpOaHAi3yBaTH i CHCTeMaTH3yBaTH iHPOPMAIIil0, caMOCTiHHO
BUKOPHCTOBY€ TPAAMIIiiiHI TOKa3W i3 MpaBWIBHOIO apryMeHTamiero. CTyZeHT yMi€ JaTH IPYHTOBHY BiJIIOBiIb Ha IOCTaBJICHE
3amuTaHH]. BinmoBizgp cTyneHTa MOBHA, JIOTIYHA; PO3YMIHHS TOB’S3aHE 3 OJWHUYHMMH 0Opa3aMu, He y3arajdbHeHe. Bomomie
HOHATIHHMM anaparoM. /lomyckae HE3HAUHI HETOYHOCTI YM He Tpy0i pakTHYHI TIOMUIIKK. YMi€ BUTIPABIIATH AOIYLIEH] TOMMJIKH.
CTyzneHT BUIBHO BOJIOJIE BHBYEHMM MaTepiaJioM Y CTaHAAPTHHX CHUTyalisiX, HABOJUTH IPUKIAAM HOrO IPAaKTHYHOTO
3aCTOCYBAHHS Ta apI'yMEHTH Ha HiTBEPKEHHS BIACHUX TyMOK. 30KpeMa, 3a3HaueHa KiIbKICTb OaJliB CTABUTHCS 32 YMOBH, SIKILO
IiJ1 Yac BUKOHAHHS 3aBIaHb JIOIYIICHI JIesiKi HEIOJIKH, SIKi 3araJloM He BIUIMBAIOTH Ha 3arajbHUi pe3ynbrar. Kpim Toro, sKiio
IiJl Yac BUKOHAHHS OJHOTO 3 3aBJaHb IOINYLIEHI NOMMJIKH, ajle B TOMY BHIIaJKYy, SIKIIO iHINI BMKOHaHi Oe3noraHHo. Takum
YUHOM, OLIHIOETHCSI PE3YNBTAT AISUIHOCTI CTYJICHT, KOJIM HENOBHE BiJTBOPEHHS BiAIOBiAI, MOB’s3aHE 3 BHIIYILCHHSIM a0o
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HEPO3YMIHHSM OJHOTO-IBOX IOJIOXKEHb, MOCTYJATIB, NPUHIMIIB i HCBMIHHSIM BHU3HAUUTU IX 32 JOBIIHUKAMH, MMOCIOHMKAMH.
JlomytieHHsI OJTHi€T TOMMJIKH TTPH PO3B’I3yBaHHI 33/1adi, BAKOPUCTAHHS HEOOTPYHTOBAHOTO MPUHOMY YH CIIOCO0Y.

IV. Bucoxkuii pisens (5 Ganis). TeopeTuunuii 3MicT Kypcy 3aCBOEHO MOBHICTIO. CTYIEHT Ma€ CHCTEMHI, MOBHI, TIIMOOKI, Mil[Hi,
y3arajbHEHI 3HAHHS PO TIPEAMETH, SIBUINA, TIOHATTS, TEOPii, IXHi CYTTEBI 03HAKH Ta 3B’30K OCTAHHIX 3 IHIIIMH HOHATTAMH B 00Cs31
Ta B MEXaX BHMOI HaBYAIBHOI NPOTPaMHM, YCBIJOMIICHO BHKOPHUCTOBYE IX y CTaHAAPTHHX Ta HECTAHOAPTHUX CHUTYaLlsX. YMie
CaMOCTIH{HO aHaJi3yBaTH Ta 3aCTOCOBYBATH OCHOBHI TIOJIOXKEHHS TEOPii IS BUPIMICHHS HECTAaHIAPTHHX 3aB/IaHb, POOUTH MPaBIIIBbHI
BUCHOBKH, NpuiiMaTy pimteHHA. CTyIEHT BUIFHO BOJIOJIE€ BUBYCHHM IMPOTPAMOBHM MaTepialloM, YMIJIO IOCIYTOBYETHCS HAYKOBOIO
TEPMIHOJIOTI€I0, BMIi€ ONpPaIbOBYBaTH HAayKOBY iH(OpMaLlifo; BMi€ CaMOCTIHHO MOCTABUTH METY JOCITIZKEHHS, 3HAXOAWUTH HOBI
(bakTy, ABUIIA, 17161, CAMOCTIHHO BUKOPHCTOBYBATH iX BIATIOBIHO /IO MOCTABICHOI METH, BKa3ye IUIAXH 1 peai3ail,; poOUTh aHaITi3
Ta BHUCHOBKH. 30KpeMa, 3a3HaueHa KUIbKICTH OaJliB CTaBUTHCS 3a YMOBM BHKOHAHHS BCIX 3aBJaHb. BiImoBins Ha TeopeTHYHE
3aBJIaHHS TIOBUHHA OyTH MOBHOIO, HEOOXITHO YiTKO ChOpMyJTIoBaTH (Hi3MUHE MOHATTS BiAMOBIIHO /10 OPIEHTOBHHX IUIaHIB, HABECTH
NPUKJIAIH, 0 HOTO MiATBEp/KYIOTh, 1aTH YiTKe (OpMYIIOBaHHA (i3NYHOI BEIMYMHM, 3aKOHY YU 3QJIXKHOCTI, JIe I TOHSTTS
BUKOPHCTOBYETHCS B OIHIN 00’€KTy BUBUCHH:. OTXKe, CTYICHT: BHSBILIE IPABUIIBHE PO3YMIHHS 3MICTY PO3TJISYBaHUX CIEMEHTIB
Teopii 1 3aKOHOMIpPHOCTEH, Ja€ TOYHE BH3HAUCHHS 1 TIyMadeHHS OCHOBHHX IIOHSTH, 3aKOHIB 1 TEOpid, a TaKoX IPaBUIIbHE
BU3HAYCHHS MaTeMaTHYHUX i (PI3MUHMX BeawdnH, OyAye BiANOBiAb 3a BIACHUM IUIAHOM, CYIIPOBOKYE PO3MOBIIL BIACHAMU
TIPUKJIATAMH, BMI€ 3aCTOCYBAaTH 3HAHHS B HOBIM CHTyallii, Ipy BUKOHAHHI MPAKTUYHHUX 3aBIaHb, MOXE BCTAHOBHUTH 3B 530K MK
MarepiaioM, 10 BUBYAETHCS, 1 paHillle BUBUCHHUM.

Kpumepii oyiniosanns nucomoeux KonmpoapHux pooim:

L Ilouamxosuil piseny (1 6am). 3a3HaueHa KiTbKiCTh OaniB CTaBUTHCS TOMi, KOJMH PO3B’S3aHO MPABHILHO HE Oinblie
25 % 3aBmaHb. B iHImIMX 3ama4yax JOMyIICHI TIpyOi MOMIJIKH, sIKi MOKa3yIOTh, HE3aJ0BUIBHE 3aCBOEHHS TEOPETHIHOTO
MaTepiany i He Jal0Th MOXKIHBOCTI MPAaBHIBHO PO3B’s3aTH 3aAady. TakoK 3a3HA4yCHA KUIbKICTh OaliB CTaBHTHCS, KOJU
NpaBIILHO 3aIicaHa KOPOTKa YMOBA 3aj1adi Ta HABEJCHUI PUCYHOK J0 BCiX 3aIPONIOHOBAaHHUX Y KOHTPOJIBHIH poOOTI 3a1a4.

1. Cepeouniti pigens (2-3 6anu). 3a3HaueHa KiNbKICTh OAiB CTABUTHCS TOi, KOJM TOBHICTIO 1 MPAaBHIBHO PO3B’SA3aHO
50 % 3amau. AGO y BCiX 3aBIaHHSX (32 YMOBH IPaBHJIBHOTO 3aIlMCaHHS KOPOTKOI YMOBH 3aJiadyl Ta HaBEJICHHS PUCYHKY)
JIOMTYIIICHI TIOMIJIKH, SIKi BIDIMBAIOTh HAa TPABWIIBHUH 3aradbHUA pPO3B’sA30K 3amaui. Takok 3a3HaUYeHa KUTBKICTH OaliB
CTaBUTHCS TOJli, KOJIU CTYACHT BMi€ PO3B’I3yBaTH 3aadi i BIIPaBH Ha 1-3 KPOKH PENPOAYKTHBHOTO XapakTepy.

1. Jlocmamuiti pigens (4 6anu). 3a3HaueHa KiMbKICTh OAIIB CTABUTHCS TOI, KOJM PO3B’si3aHi BCI 3a/1ayi, sIKi BUHECCHI HA
KOHTPOJIBHY POOOTY, ajie B PO3B’A3Kax OKPEeMHX 3a/ay JOIMYINCHI HE3HAYHI ONMCKH, SIKi CYTTE€BO HE BIUIMBAIOTH HA 3araslbHUN
PO3B’SI30K, KU 3a CBOEIO CYTTIO TIOBHHEH OYTH IPAaBIIIBHAN. 3alIpoIIOHOBaHa KUTHKICTh OaTiB TAKOXK CTABUTHCS, KOJIH TTOBHICTIO 13
XOPOILHM TOSICHEHHSIM pO3B’°A3aHO 75 % 3amad, sSIKi BUHECEH] Ha KOHTPOIIBHY po00Ty, a 25 % 3aBIaHHs po3B’s3aHI HEMOBHICTIO, aje
y pelITi 3a1a4 BiJICYTHI HABITh HE3HAYHI MOMIIKH. Tako 3a3HaueHa KUIbKICTh OaliB CTaBUTHCS TOJI, KOJH CTYICHT 3aCBOIB
TEOPETUYHHI MaTepial, MOYKe CAaMOCTIIHO PO3B’sI3yBaTH 3a/1a4i Ha 4 i OLTbIIIE JIOTIYHUX KPOKIB PETPOYKTUBHOTO XapaKTepy.

IV. Bucoxkuii pisens (5 Gani). 3a3HaueHa KUTbKICTh GalliB CTABUTHCS TOI, KOJIM CTYISHT MPAaBUIBHO PO3B’sI3aB yci 3a1aui, sKi
BUHECEHI Ha JOMAIIIHE 3aBJAHHS, TOOTO 32 OCHOBHHMH MUTaHHAMH Kypcy MM®, sKki MiJIsratoTh KOHTPOJIO 3TiHO aHOT
HaBYAIBHOI porpaMu. JIOTIYHO 1 MOCTIIOBHO MPEICTABICHUI 3a €TalaMH PO3B’ 30K 3a/1a4 3 BIAMOBIAHHM MOSICHEHHSIM, IPABHIIEHO
BUKOHAHI BC1 MaTeMaTHUYHI TIEPETBOPCHHSI B JIOTIUHIN ITOCTITOBHOCTI, TIPABIIIEHO 3pO0JIeHe YicelbHe 00paxyBaHHS Pe3yibTaTiB y
BUOpaHiii cuctemi omuHMIE (K mpaBuio, B cuctemi CI). 3pobieHo mepeBipKy ofepxaHoro pesynabrary. HaBemeHa soriuHa i
IPYHTOBHA BiAIOBiIb. Takoxk 3a3HaueHA KUTHKICTh OaliB CTABUTHCS TOJ, KO CTYICHT BUIGHO BOJIOIE TEOPETHIHAM MaTepialioM
(3akoHaMH, (hOPMYITaMH), IO MPOSIBISETHCS Y CAMOCTIHHOMY PO3B’s3KY 3a/1a4 Ha 4 ¥ OLTBIIIE JTOTIYHIX KPOKIB.

Kpumepii oyinroeanns euxonanns cmyoeHmamu iHOUGIOYaNbHUX 3A60AHD

L Iouamxosuii pigensv (1-4 6anu). 3a3HaueHa KUIbKICTh OaTiB CTABUTHCS TOJI, KOJIHM PO3B’A3aHO MPABHILHO HE OinibIie
25 % 3aBmaHb. B iHmHMX 3ama4yax JOMyIIeHI TIpy0l MOMWJIKH, SKi MOKa3yIOTh, HE3aJO0BLIbHE 3aCBOEHHS TEOPETUUYHOTO
MaTepiany i He Jal0Th MOXKIHBOCTI MPaBWIBHO PO3B’si3aTH 3aaady. TakoK 3a3HAuy€HA KUIbKICTh OaiB CTaBHTHCS, KOJU
NpaBUJIbHO 3allFcaHa KOPOTKa YMOBA 33/1a4i Ta HABEJICHUI PUCYHOK JI0 BCiX 3aIlPONIOHOBAHMX y KOHTPOJIbHINA poOOTI 3a/1a4.

1L Cepeowniii pieens (5-8 6anm). 3a3HaueHa KiMbKIiCTh GalliB CTABUTHCS TOJI, KOJM MOBHICTIO i MPaBHUIBHO po3B’szaHo 50 %
3a1a4, SKi BHHECCHI Ha IHAWBixyaibHe 3aBHaHHL. AOO y BCIX 3aBOaHHSAX MOMYINEHI NMOMWIKH, SIKi BIUTMBAIOTh Ha MPaBMIHHUN
3araJbHAHN PO3B 30K 3a1a4i. Tako)k 3a3HaueHa KUIbKICTh OalliB CTAaBUTHCS TOIi, KOJIM CTYJEHT BMI€ PO3B’s3yBaTH 33/1a4i i BpaBH Ha 1-
3 KPOKH PETpOLyKTHBHOTO XapakTepy.

11 Jlocmamniii pieens (9-11 6anu). 3a3HaueHa KiIbKICTh OaTiB CTaBUTHCS TOJI, KOJIM PO3B’sA3aHi BCl 3aa4i, SKi BHHECEH]
Ha IHIMBIiyaJbHE 3aBJAHHS. 3alpONOHOBAaHA KUIBKICTh OalliB TaKOXX CTABHTHCS, KOJHM IOBHICTIO 1 3 XOPOIIMM IIOSICHEHHSM
po3B’s3aHo 75 % 3aj1ad, SIKi BUHECEH]I Ha IHIMBIyalbHE 3aBaHHs, a 25 % 3aBjaHHS pO3B’s3aH] HEMOBHICTIO, ajle y PEeIlTi 3a1a4
BIJICYTHI HaBITh HE3HAYHI IMOMIUIKH. TakoX 3a3HavyeHa KiJIbKICTh OalliB CTABHTHCSI TOAI, KOJH CTYICHT 3aCBOIB TCOPETHYHHI
MaTepial, MO>ke CaMOCTIHO PO3B’sI3yBaTH 3aj1adi Ha 4 i OibIle JOTIYHUX KPOKIB PETPOYKTUBHOTO XapaKTePy.

IV. Bucoxuii pisens (13-14 GaniB). 3a3HaueHa KiJIbKiCTh 0ajIiB CTAaBUTHCS TOJI, KOJM CTYAEHT NMPAaBHILHO PO3B’s3aB YCi
3a/1ay4i, SIKi BUHECEHI Ha 1HIMBiIyalbHE 3aBAaHHsA. JIOTIYHO 1 MOCIHIOBHO TPEACTaBICHUH 3a eTamamMu PO3B’ 30K 3aj1ad 3
BIJITIOBITHUM TIOSICHEHHSM, IIPABHJIHHO BHKOHAHI BCI MaTeMaTW4HI MEPETBOPEHHS B JIOTIYHIA MOCIIZOBHOCTI, MPaBUIBHO
3po0JeHe yucensHe 00paxyBaHHS pe3yabTaTiB y BUOpaHiil cucTeMi oquHUIE (K npasmio, B cuctemi Cl). 3pobieHo mepeBipky
oJiep KaHOTO pe3ynbTary. HaBeneHa joriyHa i IpyHTOBHA BiAMOBiAL. Takok 3a3HaueHa KiTbKICTh OaiB CTABUTHCS TOIi, KOJIH
CTYZICHT BLIBHO BOJIOJI€ TEOPETUYHUM MaTepiaioM (3aKOHaMH, (OPMYJIaMH), IO IMPOSIBISETHCS Y CAMOCTIHHOMY PO3B’S3KY
3ama4 Ha 4 i OLIbIIe JIOTIYHUX KPOKIB.

Jlabopamopnuii modyns OLIHIOETbCS MaKCUMaJIbHO B 12 GaiiB (2 6an * 6 1a6.po0.)

JIONYCK | BUKOH | 3BIT | 3aXMCT | X 3a OAHY JLD. Kinbkictb J1.p. ¥ 3a BCi JLp.

04 0,2 04 1,0 2,0 6 12

3a kokHY Jab0paTopHy poOOTY CTyIeHT oTpuMye 1,0 Gan mix gac poOOTH Ha 3aHATTSIX.
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[Ipu ouiHIOBaHHI 00nMycKy BpPaxOBYETbCS PO3YMIHHS IIOCIIJIOBHOCTI BUKOHAHHS Ja0OpaTOpHOi pOOOTH, MiArOTOBKA
0JIaHKY-3BiTY Ta BMiHHSI ITOSICHUTH 3aKOHH 1 3aKOHOMiPHOCTI, IO MepeadavyaeThes JOCTIIUTH B JIaOOpaTOpHilt poOOTi.

IIpu omiHtOBaHHI ogopmienns pesyrbmamis Jnadbopamopuux podim (3BiTH, MakcumyMm 0,2 6ana) BpPaxOBYETHCS
OXaifHicTh O(hOPMIICHHS, TOTPUMAaHHS 3aralbHONPHHHATHX BUMOT 10 O0(OpPMIICHHS TaKOTO POXy JOKYMEHTIB, JOCTOBIPHICTh
pe3ynbTaTiB, TOIIO.

Kpumepii oyinrosannsa suxonanns rabopamoproi pobomu

L. ITouamkosuii pisens (0,1 6amm). CTyIeHT IEMOHCTPYE BMIHHS BUKOHYBATH YaCTHHY JIaOOpaTOpHOI poOOTH i Jwiie 3
JIOTIOMOT0l0 BHKJIa/laua, MOPYIIYE MOCHTIIOBHICT, BUKOHAHHS POOOTH, BiOOpa)keHy B IHCTPYKIiI, HE pOOUTH CaMOCTiHHO
BHCHOBKH 32 OTPHMaHHMH PE3yJIbTaTaMu.

1I. Cepeowniii pisens (0,2 6anu). CTymeHT BUKOHYE pOOOTY 3a 3pa3koM (IHCTPYKIli€r0) abo 3 JOMOMOro0 BHKJIAIava,
pe3yibTar poOOTH CTYAEHTa /A€ MOXIIMBICTH 3pOOHMTH IPaBHJIbHI BUCHOBKHM a00 iX 4acTHHY, MiJi 4ac BHKOHaHHS POOOTH
JIOTYIIEH] MOMMJIKH.

11 Jocmamnuiii pisens (0,3 6amm). CTymeHT caMOCTiffHO BHKOHYyE poOOTY B TOBHOMY 00CSA3i 3 JOTPUMAaHHAM
HEOOXiHOT TMOCTITOBHOCTI BHKOHAHHS AalTOPUTMIB, IPOBENEHHS AOCTIMIB Ta BUMIpIOBaHb TOMIO. Y 3BiTi NPaBHIBHO i
aKypaTHO BHKOHYE 3aICH, TAOIHUII, CXeMH, Tpadiku, po3paxyHKH, CAMOCTIHHO POOUTH BUCHOBOK.

IV. Bucokuii pisens (0,4 Ganig). CTyIeHT BUKOHY€E BCi BUMOTH, Tiepea0adeHi /Ui JOCTATHBOTO PIBHS, BUKOHYE po0OTY 3a
CaMOCTIHHO CKJIaZCHUM IUTAHOM, POOUTH aHAJ3 pe3yNbTATIiB, PO3PAXOBYE MOXUOKU (SKIIO mMoTpeOye 3aBaaHHsA). bimbin BuCOKMM
PiBHEM BBaXKA€THCSI BUKOHAHHS POOOTH 33 CAMOCTIHHO CKJIaJICHUM OPHTIHATEHUM ITAHOM 200 YCTaHOBKOIO, iX OOIPYHTYBaHHSI.

Kpumepii oyinrosanns zaxucmy rabopamoproi pobomu

L. Ilouamxosuii _piseny (0,1-0,2 6amn). TeopeTudHuil 3MiCT Kypcy 3acBOEHHH Jwuiie (parmeHTapHo. Bimmosims
CTyJleHTa INIpPH BiATBOPEHHI HABUAIBLHOTO MaTepially eJeMEHTapHa, 3yMOBJICHa HEYITKUMH YSBJICHHSIMHU IPO TPEIMETH i
SBUILA; JSUIBHICTh CTyJEHTa 3JIHCHIOETHCS MiJ] KEpIBHUUTBOM BHKJIana4da. CTYAEHT 3a JOINOMOIOI0 BHKJIajada OIUCYE
MOHSTTS, SIBUIIA, IPOLIECH TOWIO 200 iX YaCTMHHM y 3B’SI3aHOMY BUIJISAL O€3 MOSCHEHHS 1X CYTTEBUX O3HAK; HA3UBA€ MOHSATTS,
SIBUILA, IPOLIECH; PO3PIi3HSE TO3HAYCHHS OKPEMHX BEJIMYKH.

1. Cepeouniti pigenv (0,3-0,5 6anun). TeopeTHuHuil 3MICT Kypcy 3aCBOEHHI YaCTKOBO. 3HAHHs HEMOBHI, MOBEPXOBI,
CTYACHT B LUIOMY MPaBIJIFHO BiATBOPIOE HaBYANBHUI Martepiall, aje HeIOCTaTHhO OCMICIICHO; 3Ha€ OCHOBHI Teopii i (akrwy,
yMi€ HaBOJUTH OKpEMi BIIaCHI NPUKIAAM Ha IMATBEpIKCHHS IIEBHUX [IyMOK, aje Mae MpoOneMu 3 aHai30M Ta
(opMyTIOBaHHSAM BHCHOBKIB; YacTKOBO KOHTPOJIOE BIACHI HaBYalbHI i, 3JaTHUH BHKOHYBAaTH 3aBAAHHS 3a 3Pa3KOM.
CTyneHT MOe 31 CTOPOHHBOIO JIOIIOMOTI'OIO MOSICHIOBATH CYTh HOHSTH, SIBHII, IPOLECIB; BUIPABIATH AOIYIICHI HETOYHOCTI
(BrmacHi, IHIIKX CTYJCHTIB); BUSBIIIE €JICMEHTapHI 3HAHHS OCHOBHHX ITOJIOKEHb (3aKOHIB, TOHATBH, (OPMYII).

11 Jlocmamuin_pisenv (0,6-0,8 6amm). Teopernunuii 3mict Kypcy 3acBoeHO moBHIiCTIO. CTymeHT a00pe OMaHyBaB
BUBUEHHMH MaTepiall, 3aCTOCOBY€E 3HAaHHS Yy CTAHJIAPTHUX CHUTYallisiX, yMi€ HpoaHalli3yBaTH i cHCTeMaTH3yBaTH iH(popMallito,
CaMOCTIIfHO BUKOPHUCTOBYE TPaAMLIIHI IOKa3W i3 IpaBUIbHOIO aprymeHTtaiicto. CTyJJeHT yMi€ JaTh IPyHTOBHY BIIIOBIiZb Ha
MOCTaBJIEHE 3amuTaHHs. BiAmoBins cTylJeHTa IOBHA, JIOTiYHA; PO3YMIHHS TNOB’sS3aHe 3 OAMHMYHMMH o00Opa3amu, He
y3araibHeHe. Bojopie moHsTiiHMM amapaToM. Jlomyckae He3HauHI HETOYHOCTI 4M Herpy0i (GakTW4HI NMOMHIKH. YMie
BUIPABIITH JOMYIIeH] MOMHIKH. CTyZ[eHT BUIBHO BOJIOZI€ BHBYEHHM MaTepiajloM y CTaHAAPTHHUX CHUTYaIlisiX, HABOAWTH
MPUKJIAN HOTO PAKTHYHOTO 3aCTOCYBAHHS Ta apIyMEHTH Ha MiITBEPKEHHS BJIACHUX JTYMOK.

IV. Bucoxuii pisens (0,9-1,0 6aniB). TeopeTHuHH 3MiCT Kypcy 3acBO€HO MOBHicTIO. CTYJIEHT Ma€ CHUCTEMHi, [OBHI,
rMOOKI, MIIHI, y3araibHeHI 3HaHHSA MPO MPEIMETH, SBUINA, IMOHITTS, TEOpii, IXHI CYTTEBI O3HAKH Ta 3B’S30K OCTAHHIX 3
IHIIUMHU TIOHATTSAMH B 00Cs31 Ta B MeXaxX BMMOI' HAaBYAJIbHOI NMPOTPaMH, YCBIJIOMJIEHO BHKOPHCTOBYE iX y CTaHIAPTHUX Ta
HECTAaHAAPTHUX CHUTYaIlisIX. YMi€ CaMOCTIHHO aHaNi3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI IOJIOXKCHHS TEOpil AT BUPIMICHHS
HECTaHJAPTHUX 3aBlaHb, POOMTH MpPaBWIbHI BHCHOBKH, NpHiiMaru pimeHHs. CTYIEHT BIJIBHO BOJIOZIE€ BHBYEHUM
NPOrPaMOBUM MaTepiajioM, YMUIO TOCIYTOBYETHCS HAyKOBOIO TEPMIHOJIOTI€I0, BMIE ONpalbOBYBaTH HAyKOBY iH(pOpMAIIiio;
BMI€ CaMOCTIHHO IMOCTAaBUTH METY AOCHIDKCHHS, 3HAXOMWUTH HOBI (hakTH, sIBHIIA, imei, caMOCTIHHO BHKOPHCTOBYBATH IX
BiJIMOBITHO 0 TIOCTaBJICHOI METH, BKa3ye NUISAXH ii pearnizailii; poOuTh aHalli3 Ta BUCHOBKH.

Kinyesuii pe3ynomam 0OUHUCITIOETHCS SIK CyMapHHIA Oalt 32 BCi MOJTYII (JTi€ CHCTEMa HaKOITMUEeHHS OaJliB).
IlIxana ouinoBanHs: HanionaabHa tTa ECTS

5 O1iHKa 33 HALIIOHAJIBHOIO IIKAJIOK
Cyma GaiB 3a BCi BHIU .
M L . Ouinka ECTS IS eK3aMEHY, KypCOBOTO TPOEKTY (POOOTH), .
HaBYAJIBHOI [ISIBHOCTI JUISL 3aTTiKy
MPAKTHKH
90 - 100 A BigMiHHO
82-89 B oBpe
74-81 C Hobp 3apaxoBaHO
64-73 D 3a/I0BIIEHO
60-63 E
35-59 EX HE3a/I0BUIBHO 3 MOXKJIUBICTIO TIOBTOPHOTO HE 3apaxoBaHO 3 MOXJIMBICTIO IOBTOPHOT'O
CKJIaJaHHS CKJIaJIaHHs
0-34 E HE3aJJOBUIFHO 3 000B’SI3KOBUM MOBTOPHHM HE 3apaxoBaHo 3 000B’3KOBUM IMOBTOPHUM
BUBYCHHSIM JMCIHUILIHH BUBYCHHSIM JMCIHUILUTIHI

12. MeToanyHe 3a6€e3N€4YEHHA
HaBuanbHO-METOMMYHUN KOMITJIEKC, HaBYaIbHI TTOCIOHMKHY, JOBITHUKH, TIIYMayHl CIIOBHUKH, METOANYHI
pexoMeHaarii 10 1abopaToOpHUX POOIT:
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