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1. OnMc HaBYaJAbHOI AMCIUIIIIHU

HaiiMeHyBaHHS TOKa3HUKIB

l"asy3b 3HaHb, HALIPSM
MiATOTOBKH, OCBITHBO-
KBaJi(iKaiiiHuii piBeHb

XapakTeprucTHKa HABYAIbHOI
IUCHUAIUIIHA

JCHHA (l)opMa HaBYaHHA

KinbkicTe kpenuTiB — 4

["any3b 3HaHBb:
01 Ocgita/llenarorika

CremiansHICTh:
014 Cepenns ocBita

Hopmarusua

MoymiB — 3 Pik minroroBkm:
3MiCTOBHX MOJYIIB — 3 2
InuBinyansHe HaBYAIbHE [IpeameTHa cnieniaabHICTh:
3aB/IaHHSA 3 PO3B’SI3yBaHHS 014.15 Cepennst ocBita Cemectp
3aaa4 (ITpupoauuyi HayKm)
3arajibHa KijgbKiCTh TOAUH — 3
120 Jlexuii

18 rox.

TWKHEBHUX TOIMH JUISI IEHHOT
dbopMH HaBYAHHS:
ayJTUTOPHUX — 3 TOJI.
CaMOCTIHHOT poOOoTH
CTynieHTa — 4 roj.

PiBeHb BUIIOT OCBITH:
nepiuii (0akasaBpChKU)

IIpakTnuHi, ceMiHapcbKi

18 rox.

JlaGopaTopHi 3aHATTS

16 rox.

Camocriiina po6ora

58 rox.

InauBinyanbHi 3aB1aHHs:
10 ron.

Bun koHTpONIO: exzamen

Ipumirka.
[Tpu oMy aynuTOpHI TOJMHM CKIanatoTh — 43 %, a caMoCTiiHOI Ta iHaUBiAyansHOI poboTH — 57 %

2. MeTa Ta 3aBJAaHHA HAaBYaJIbHOI AUCIMILJIIHHA

[TponioHoBaHa poGoua mporpama CKJIaJeHa y BiANOBIAHOCTI A0 OCBITHbO-TpodeciiiHoi mporpamu
HIArOTOBKHM (axiBlsl mepuioro (6axkanaBpchbKOro) piBHs BHINOI OCBITH 3a crenianbHicTio 014 Cepenns
ocBita npeaMeTHoi cneniaabHOcTi 014.15 Cepenns ocsita (ITpupoaauyi Haykn).

HeBig’eMHMME KOMITOHEHTaMHU 3MICTY 3arajibHOi ()I3UKU € TaKi PO3/LIN: MEXaHiKa, MOJEKYIsIpHA
¢izuka Ta TepMOAMHAMIKa, eEKTPUKA 1 MAarHeTH3M, ONTHKA, KBaHToBa (i3uka. /laHa poboua mporpama
nependavae OMaHyBaHHSA CTYIAEHTaMHU OJIOKOM Kypcy 3araibHoi (i3MKU: MOJeKylspHa ¢i3uka Ta
TepMoiHamika. [Ipu 1iboMy TUIIOBMMU 3aBAAHHSAMH IiSJIBHOCTI €:

1. Emnipuysi goCTiKeHHS (I3MYHUX CUCTEM:

—  CnocrepexeHHs BIaCTUBOCTEH (Di3MUHOI CUCTEMHU, SIBUI 1 POIIeciB y (Hi3HUHIN cucTeMmi.

— BuwmiproBanHs (i3MYHOI BETMYUHH, sIKa XapakTepusye (i3UYHy CUCTEMY; sIBUILE a0 Mpolec y
¢biznuHil cuctemi.

— ExcnepumeHTanbHe AOCTIIKEHHS BIAacTHBOCTEH (DI3UYHOI CHUCTEMH; SBUII 1 MPOLECIB Y
¢biznuHil cuctemi.

2. TeopetnuHi nocmimkeHHs (i3MUHUX CHCTEM:

— CrBOpeHHs 1/1eani3oBaHoro 00’ €KTa Mpy BUBYEHH1 (PI3UYHOI CUCTEMH.

—  BuBueHHs (TOCHIKEHHS) 11€aTi30BaHOro 00’ €KTa JIOTIYHUMH METOaMU (MUCIICHUN €KCTIEPUMEHT).

3. IloegHaHHs eMITipUYHHUX 1 TEOPETHYHUX JOCIIIKEHb (PI3UUHUX CUCTEM:

—  CTBOpEHHS 1 €KCIIEpUMEHTANIbHE JOCIIKEHH (Pi3nyHOT Moeni (hi3UIHOI CHCTEMH, SBHIIA a00
npoiiecy B Gi3uUHIN cucTEMI.

—  Pospobka ¢izrmunoro npunaxy abo yCTaHOBKH It (Di3MYHHUX JOCIIIKEHb 3 331aHUMHU NTapaMeTPaMH.

—  CrBOpeHHsI MaTeMaTHYHO1 MoJieNi (Pi3WYHOI CUCTeMH, SBUIIIA a00 Mporiecy B pi3UyHIN CHCTEMI.
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—  JlocmimkenHs maTemMaTH4HOi Moneni (i3udHOi cucTeMu, sBHUINA abo mporecy y (i3uuHii
CHCTEMI 3a TIEBHUX YMOB 3aC00aMH KOMIT IOTEPHOT TEXHIKHA 3 METOIK) BHBYCHHS BJIACTHUBOCTEH (Hi3MUHOL
CHCTEMH, ABUIIa a0 Tporecy B (Hi3MUHIN cUCTEMI.

— IliaroToBKa HayKOBOI AOIMOBII, CTATTI, pedepary, 3BiTy (HAyKOBOTO TBOPY).

—  Opranizarlist i BAKOHaHHS HAYKOBOTO JIOCITIDKEHHS TIEBHOT IIPOOIEMH.

4., 3abe3rneueHHs Oe3MeKH JII0/ei Ha BUPOOHUIITBI:

— 3abe3mneyeHHa 30epeXEHHS 1 3aXUCT MaiiHa 3aBISIKM BUKOHAHHIO TPABHJI 1 HOPM OXOPOHU
nparli, TEXHIKH O€3MEeKH 1 POTHII0KEKHOTO 3aXUCTY.

— 3abesneueHHs 0€3MeKU 1HIMBITYaIbHOI JKUTTEISITLHOCTI.

®di3uKa — HayKa, sSIKa BUBYA€ HAWIPOCTIIII Ta B TOM K€ 4ac HAMOLIBII 3arajibHi 3aKOHOMIPHOCTI
SIBUIL] IPUPOJM, BIACTUBOCTEH 1 OyI0BU MaTepii, 3akoHH 11 pyxy. [loHATTs (i3uku Ta i1 3aKOHM JIeKaTh B
OCHOBI BCHOTO IMpHpPOAO3HaBCcTBA. Di3uka BIJHOCUTHCS OO TOYHUX HAYK Ta BHUBYAE KIJIbKICHI
3akoHOMIipHOCTI siBHI. CaMe 1€ BpaxoBYe MporpaMa Kypcy 3arajbHoi (i3UKH.

MaiiOyTHill BUMTENb IPUPOJAHUYMX HAYK MOBHHEH MaTH (yHAaMEHTAIbHY MiATOTOBKY 3 (D13UKH, XiMii,
Oionorii, BUIIOI MaTeMaTHKH, OCHOB LU(POBUX TEXHOJOTIH Ta iH()OPMATHKH, TICHXOJOTIi, TeJaroriku Ta
METOJIMKM HaBYaHHS, 1100 3a0e3MeunTH HAJIe)KHUI HAyKOBUM 1 METOJUYHUI piBeHb BUKIAIAaHHA (i3UKH,
BUKOHYBaTH JOCIIHUIBKY pOOOTY, BMITH TpaIfoBaTd Ha Cy4acHOMY (pismuHOMYy 0OJa HaHHI,
OpIEHTYBaTHUCh B MUTAHHSAX MEHEDKMEHTY (Pi3MYHOro obOjagHaHHS, MPUIAIiB Ta MaTepialliB, B MUTAHHIX
OXOpPOHH HaBKOJIMIITHHOTO CEPEAOBHIIA, TPOBOANTH BUXOBHY POOOTY B YUHIBCHKOMY KOJIEKTHBI.

Mixaucuun/iHapHi 3B A3KH: KOHIIEMIIIsS Cy4acHOIro IMPHPOA03HABCTBA, TEOPETHUHA (pi3uKa, Oe3rneka
KHUTTEASUTHHOCTI Ta OXOPOHM TpAlli B Tally3i, METOAWKA HABYAHHS MPHUPOJHHYMX HAYK OCHOBHOI IIKOJIU
(disuka), 3arampHa Ta HEOpraHiyHA XiMis, TEXHIKA XIMIYHOTO EKCHEPHUMEHTY, ICTOpPis PO3BUTKY
NPUPOJO3HABCTBA, EIIEKTPOHHA TEOPis PEUOBMHM, CTATHCTHYHI METOAM JOCHIIKEHHS (DI3MYHHX CHCTEM,
METOJIM JJOCIIKEHHS ONITUYHOTO BUIIPOMIHIOBAaHHS, €KCIIEpUMEHTAIbHI METO/IM BUBUYEHHS OyJ0BH aToMa Ta
sapa, (i3UKO-XIMIYHI METOM JOCIIKEHHS, IPAKTHKA 31 MKUTBHOTO (Pi3MYHOTO eKCIIEPUMEHTY / TIPaKTHKa 3
HAaBYAJIBHOTO (DI3MYHOTO EKCIIEPUMEHTY / IPAKTHKA 3 00IaHAHHS IIKUTBHOTO (i3MYHOTO KaOlHETY.

Kypc 3aranpHoi (Qi3uku B menaroriuiii OcBiTI MailOyTHBOTO BUMTENS MPUPOAHUYUX JUCLUUIUIIH €
IpOoQUIIOI0UO0I0 TUCIMITIIHOK, OCKUIBKU CHpPUSE CTAaHOBJICHHIO B CTYJEHTIB YSABJIECHHS NpPO (Ii3UKYy K
HayKy Ta 3a0esneuye (GopMyBaHHS MpPeaMETHOI Ta PaxoBoi KOMIETEHTHOCTEH. OCOONMMBICTh BUBUEHHS
¢Gi3uKK y MeJaroriyHOMy YHIBEPCHUTETI IMOJIATa€ B TOMY, L0 CTYJEHTHU TMOBHUHHI OBOJIOJITH CHUCTEMOIO
BMIHb 1 HaBUYOK, SIKI O JlaBajl MOXJIMBICTh €(EKTUBHO MEpPENaBaTh 3HAHHS YYHSIM, BUXOBYBATH y HHUX
JOMUTIIUBICTh, IHTEPEC /10 3HaHb, JJIOOOB 10 BUHAXIAHUIITBA.

Cnernudika 1€l AUCUMIUIIHA BUMarae BHBYEHHS Teopli (PI3UYHUX SIBUI] Ta 3aKOHIB, BMIHHS
MaTeMaTH4YHO X ONMHCYBAaTH Ta 3aCTOCOBYBAaTH HaOYTi 3HAHHS HpHU PO3B’s3yBaHHI 3a1a4. HeBin’eMHOMO
OpPTaHIYHOIO CKJIAJIOBOIO Kypcy (pi3uku € jabopaTopHuil MpakTUKyM. OCHOBHOIO METOIO JTaOOpaTOPHUX
po0iIT ((hi3MYHOTO NPAKTUKYMY) € CHpPUSHHS OUIbII INIMOOKOMY 3aCBOEHHIO TEOPETHMYHHMX 3HAHb, iX
3aKpITJICHHIO Ta (HOPMYBAHHIO EKCTIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI.

HapuanbHa nporpama nependadae HACTYIHI BUAM TiSTIBHOCTI CTYJEHTIB: Mi3HABAJIbHA JiSUTBHICTD:
IHTEJEKTYyallbHI PO3yMOBI Jii, CIIOCTEpEKEHHsI, TOCI1], YCBIJOMJIEHHS MpOOJeMU, BUCYBaHHS TINOTE3,
noOyz0Ba MojeNnel; 3aralbHO-HAaBYaJdbHA AISUIBHICTB: MOWIYK iH(popMarlii, poboTa 3 NiTepaTyporo Ta
IHIIUMH  JKepenamMu  1HdopMallii, HaBUYKU CIHUIKYBaHHS B KOJEKTUBHIA [ISJIBHOCTI; OCOOMCTICHO-
peanizyioua JiSUIbHICTH: MOLIYK I1HAMBIAYalbHOTO 3MICTY 1 IiJIel HaB4YaHHSA (Di3MKH, OCOOHUCTiICHE
PO3yMiHHS PyHAAMEHTAJIbHUX MOHATH 1 KaTeropiil, BUOIp 1HANBIAyaJbHOTO TEMITY HaBYaHHS, CAMOCTIiiHE
BU3HAUEHHS MiJeH, 1HAWBIAyalnbHUI BUOIp [10JAaTKOBOI TEMAaTHUKH, IHAUBIAyalbHI OOIPYHTYBAaHHS
MO3UIIi1, CAMOPETYJIALIS, CAMOAHaNI3 1 CAMOKOHTPOJIb BJIACHOI JISTTBHOCTI.

JlocsiTHEHHST HaBYAJIbHUX LIIEW KOXKHOTO MOJYJIsl 3a0€3Meuy€eThCsl B MPOLIECi CIUIBHOI JAisUIBHOCTI
BHKJIa/1avua 1 CTY/ICHTIB, sIKa BKJIFOYA€E TaKl CJIEMEHTH:

— cHucTeMaTH3alilo / y3araJbHEHHS CTYACHTaMH 3HaHb 1 YMiHb, 3alpPONOHOBAHUX IS
CaMOCTIHHOTO OTPAIFOBAHHSI;

— TpOBENEHHS BHUKJIAJAaueM KOHCYJbTAlil, $Ki 3a0e3MeuyloTh CTYAEHTaM MOXIIUBICTh
CBO€YACHOTI'0 PO3B’A3aHHS HABUAJIBHUX MPOOJIEM, 110 BUHUKAIOTh y HUX y IIPOIeci pOOOTH Haj MOAYJIEM;

—  y3araJbHEHHs HaBYAJIBHOTO MaTepially MOJYJS MiJ 4Yac JIEKIH, e pO3risialoThCsl MUTaHHS
METOZIOJIONTYHOTO XapakTepy, a TAKOK BU3HAYAIOTHCS 3aBIaHHS TTBUIIICHOI CKJIQIHOCTI, BAKOHAHHS 1 JCTaTI3aIlis
SKUX 31MCHIOETHCS MiJ] Yac MPaKTUYHUX 1 TaOOpaTOPHUX 3aHATh Ta B MPOLEC CAMOCTIHHOI AiSIILHOCTI.
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[Ticns 3akiHyeHHST POOOTH HAJ MOIYJIEM CTYACHTH, MPOXOAATh MIICYMKOBHUN KOHTPOJb 3TiTHO
PEUTUHTOBOI CUCTEMH 13 3aCTOCYBAHHSAM IHTETPATUBHOI METOAMKH OLIIHIOBAHHS HABUAIBHUX JIOCATHEHb.

KoyxHuit 3MiCTOBHIT MOMIYJIb, SIK TIPABHJIO, CYTIPOBOIKYETHCSI KOMILIEKCOM PI3SHOMAHITHUX JWAAKTHYHUX
3aco0iB HaBYaHHS, 10 3a0€3MeYy0Th, HAOYHICTh Marepialy 1 CHpUSIOTh JOCSTHEHHIO KOHKPETHUX LIeH
HaBYaHHS. Moy, 110 BMIILLYIOTh LUILOBY Mporpamy [iid, OaHk iH(popMallii Ta METOAWYHUX BKa31BOK Ui 1i
3aCBO€HHSI, 3MIHIOIOTh XapaKTep B3aEMOCTOCYHKIB MK BUKJIa1a4aMH 1 CTYJICHTAMH.

MoynbHa TEXHOJIOTiSI HaBYaHHS 3arajibHOT (PI3UKH BKJIIOYA€ TPU KOMIIOHEHTH, 3MICTOBHIA,
Oprasi3amiiHui 1 KOHTPOJILHO-OI[IHIOBATLHUI 3 IOT0 CTUMYJTIOIOUYOK0 (PYHKITIETO.

Bin cryneHTiB BUMaraeThesi MpoAEMOHCTPYBATH 3HAHHS KOXKHOI 3 3MICTOBHUX OJIMHMIIb TIEpE]l THM, SIK
nepeTu 10 BUBYEHHS HAacTynmHOi. CHOYaTKy HaBYaHHS 30pIEHTOBAHE HAa 3aCBOEHHS T'OJIOBHOTO — 0a30BUX
€JIEMEHTIB 3HaHb KypCy (Pi3UKH 1 HAWBAKIMBIIINX aITOPUTMIB Jiil. J[pyrimM eTarnom € po3BiBar0de HaBYaHH,
mo 0Oa3yeThCsl Ha TBOPUIA CAMOCTIMHIA MISUIBHOCTI cTyaeHTIB. OpraHi3amiiHuil KOMIIOHEHT TEXHOJIOTIi
3aCBOEHHSI 3MICTY HABUAJIBHUX MOJIYNIB 13 Kypcy 3arajbHOi (i3MKH € CYKYIHICTIO Pi3HOMaHITHUX (GopM i
METO/IIB OpraHi3ailii OCBITHLOTO MPOIIECY: JEKIIHHIX, MPAKTUYHKX 1 Ja00paTOPHUX 3aHSTh.

Jns omanyBanHs ctyaeHTamu creniaidbHOCTi: 014 Cepenns ocBiTa, mpeaMeTHa CHENiadbHICTB:
014.15 Cepenns ocsita (Ilpuponuuyi Hayku) Kypcom 3arainbHoi (i3uku nependadeHi sk pizHi popmu
ayIUTOPHOI poOOTH, TaK 1 CAMOCTIilHA Ta IHAMBITyaJbHa POOOTA CTYICHTIB.

AyoumopHa poboma exnoyac 8 cepe: NeKIii, MPAKTUYHI 3aHATTS, JJAOOPaTOpHI POOOTH Ta KOHCYINbTALIIL.
[lpn 1poMy KOHCYJBTAlil AAIOTh MOXJIIMBICTH OUIBIIE YBaru MPUIUTITH PO3B’S3KY 3ajad, SKUM i 4Yac
MPaKTUYHUX 3aHSATH (Y 3B’A3KY 31 CKOPOUYEHHSIM TOJIMH) He OYyJ10 MPUALIICHO HAIGKHOI YBarH.

IIposedents npaKkmuuHuUX 3aHAMbG i3 34241bHOI QI3UKU MAE HA Memi:

—  NOTTHOJICHHS, PO3LIMPEHHS 1 3aCBOEHHS TEOPETUYHOTO MaTepialy: CTBOPEHHS MPOOJIEMHOT CUTYAIIT;

—  peamizamis JUIAKTUYHOTO MPHHIUIY B3a€EMO3B’ 3Ky HABYAaHHS 3 TMPAKTHKOIO; PO3LIIMPEHHS
HAYKOBOT'O CBITOTJISIAY CTY/CHTIB;

—  PO3BUTOK JIOTIYHOTO, TBOPYOTO 1 CaMOCTIHHOTO MHCIJIEHHS; HAOyTTS JOCBiAYy OLIHKH MEX
3aCTOCOBHOCTI (PI3UYHUX 3aJI€KHOCTEH 3a PI3HUX KOHKPETHUX YMOB;

— HaOyTTS KOMIETEHTHOCTEH NPAaKTUYHOTO 3aCTOCYBaHHS HAayKOBHX 3HaHb; PO3BHTOK 1
BUXOBAHHsI HaBOXXIUBIIINX (QYHKIIIH 0COOMCTOCTI: MUCIIEHHS, BOJIi, XapaKTepy;

—  PO3BHUTOK yMIHHS CAMOCTIIHOT poOOTH Ta ii aKTHBI3AIIll;

—  HaBYaHHS METOJaM HayKOBOTO Mi3HAHHS;

—  ¢opMyBaHHSI 1 PO3BUTOK Y CTYJICHTIB TIAJIEKTUYHOTO MUCIICHHSI 1 CIIEIU(IIHOTO «(PI3MYHOT0Y» MUCIICHHST;

—  PO3KPHUTTA €CTETHYHOIO Ta JIOTIYHOTO B (Di3MIl: JUBHOI CTPYHKOCTI 1 KpacH, 4YiTKOCTI 1
CTPOTOCTI1, BUIIYKAHOCTI 0aratbox ii pilieHb 1 IpUHOMIB;

—  BUKOPHUCTAHHS MPAKTHUYHHUX 3aHATH K OJHOTO 3 e(EeKTUBHUX NMPHIOMIB MEPEBIPKU CBIJOMOTO,
rau00OKOr0, MIIIHOTO 3aCBOEHHS 3HAHB;

—  3aKpilUIeHHs], y3araJbHEeHHs 1 TOBTOPEHHS HaBYAJIbHOTO MaTepiaiy.

VY pe3ynbTari NpoBeIeHHS NPAKTUYHUX 3aHATh CTYI€HTH TOBUHHI:

3namu:

—  CTPYKTYpPHI OCOOJIMBOCTI PI3HUX TUIMIB (HI3UYHHUX 33]1a4;

—  MEeTOJHU pO3B’s3yBaHHS, GI3UUHUX 3a]a4;

— 3araJibHy METOJHWKY pO3B’s3yBaHHA (I3WYHUX 3a7a4 13 BUKOPUCTAHHSIM aHAIITHYHOTO,
rpadiuHOr0, TAOIUYHOTO, CHHTETHYHOTO i aHATITUKO-CHHTETHYHOTO METO/IB;

—  3MICT IIKUIbHKUX 301pHUKIB 33714 3 (h13UKH, 3MICT OJIIMITIaIHUX 33]1a4;

— 3wmicT 30IpHHKIB 3a7ad 13 3aradbHOl (DI3UKM BHINOI IIKONIM 1 METOAMYHUX TMOCIOHUKIB 13
po3B’si3yBaHHA (PI3UUHUX 33724,

—  OCBITHE 1 BUXOBHE 3HAUEHHs PO3B’A3yBaHH 3a/1a4 3 (Di3UKH B CEPEIHIN MIKOJI;

Ymimu:

—  3/iHCHIOBATU Pi3HI CIIOCOOM MOIaHHS (DI3UUHMX 3371a4, 30KpeMa, MaJFOHKOM, rpadikoM, cXeMolo,
CHCTEMOIO PiBHSIHb, MOJICILIIO, CIIOCTEPEKEHHIM, €KCTIEPUMEHTOM, CKOPOUEHUM MHCEMOBUM 3aIlUCOM;

—  po3kpuBaTé (i3UYHUN 3MICT 3a]aui;

—  pamioHaJbHO 3aIllMCaTH YMOBY 3a/1adi;

—  BIAIIYKYBaTH 1 BBOAWTHU JOJATKOBI YMOBH,

—  MPOBOJUTH MONIYKHU HUISAXIB PO3B’sI3yBaHHSI 3a/1a4l 1 CKJIa/IaTH 3arajibHUM IJIaH PO3B’S3KY,

—  BUOWpaTH pauioHaJIbHUHN CTIOCIO PO3B’SA3KY 3a1aui;
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—  CTaBUTH 1 aBaTH BIJTOBI/Il HA 3aIUTAHHS SIK YACTKOBOTO, TaK 1 3arajJbHOTO XapaKTepy;

—  TPOBOJUTHU aHAJI3 Ta OLIHKY 3400YTHX PE3yJIbTaTiB;

—  CKJIaJaTH 3ajjauy 13 3aJaHOi TEMU 3 BUKOPUCTAHHAM CY4YaCHUX 3HaHb;

—  PpO3B’s3yBaTH €KCIICPUMEHTANIbHI 3a/1a4i;

—  BUKOPHUCTOBYBATHU B IPOILIECI pO3B’A3yBaHHA 3aJjau Cy4acHl 3aCO0M HaBYaHHS;

—  peai30BYBATH IIUTI 1 3aBIaHHS PO3B’sI3yBaHHS 3a/1a4 3 (DI3MKHU B 3araJIbHOOCBITHIN IITKOJI.

Memoro npogedenns 1adoOpamopHux 3aHAmMb €:

—  TOrNMOJICHHS TEOPETUYHUX 3HAHb CTYJEHTIB, (JOPMYBAaHHS PO3YMIHHS POJIi €KCIIEPUMEHTY B
Gbi3uyHIN Hay1li;

—  IIHUpOKE 1 MorInOIeHe 3HAaHOMCTBO 3 MaTepiaIbHUMU 3ac00aMU BUMIPIOBaHb y (i3HIll;

—  3aCBOEHHS OCHOBHUX TIPUHITHITIB 1 METO/TIB BUMIPIOBAHb Y (Di3HIIi, KyJIETYpPH IPOBEICHHS €KCIIEPUMEHTIB,

—  PO3BUTOK CHOCTEPEKIMBOCTI, KOHCTPYKTHBHOT'O MHUCJICHHS, aKTUBI13aIlis CAMOCTIHHOCTI y POOOTI;

—  (opMyBaHHS EKCIIEPUMEHTATOPCHKOT KOMIIETEHTHOCTI MaiiOyTHIX y4uTeNiB (Hi3UKH;

—  3aJlydeHHs CTYJEHTIB JI0 CaMOCTII{HOI HaBYaJIbHO-HAayKOBOI1 poOOTH.

JloTpuMyrOUNCh BUMOT IIKUTBHOI HABYAJIBHOI IporpaMu 3 ¢i3zuku (31 3minamu 2015 p.) mo cucremu
HABYAJILHOTO (iI3MYHOTO E€KCIEPUMEHTY, HaMU BUUICHI OCHOBHI 3aBIAaHHSA N0 JTAOOpPATOpPHHUX POOIT 3
Kypcy 3aranbHoi ¢i3uku. TakuM 4MHOM, BHKOHAHHS JIAOOPAaTOPHUX POOIT 3 Kypcy 3arajibHOi (i3HKH
nepeadayvae GopMyBaHHS B CTY/JICHTIB €KCIIEPUMEHTATOPChKOI KOMIETEHTHOCTI:

a) yMinHA — naamyeamu — eKcnepumenm, TOOTO  (OpMyJrOBaTH  HOro MeTy, BH3HA4YaTH
eKCIepUMEHTAIbHUNA METOA 1 JaBaTHM HOMY TEOpeTHYHE OOIpYHTYBaHHS, CKJIAJaTH IUIaH JAOCHiAy i
BU3HAYaTH HAMKpamli yMOBHM sl HOTo TMPOBEIEHHs, OOMpaTH ONTHMAalbHI 3HAUYEHHS BUMIPIOBAHUX
BEJIMYMH Ta YMOBHU CIIOCTEPEKEHb, BPaXOBYIOUH HasBHI €KCIIEPUMEHTaNIbHI 3aC00U;

0) yminHa niocomysamu excnepumenm, TOOTO oOMpaTH HEOOXigHE OOJIATHAHHS W BHMIipIOBAIbHI
npuiaay, 30upaTtu JOCHIIHI YCTAaHOBKU YU MOJEN, palliOHAIbHO PO3TALIOBYBATH MPHJIAAH, AOCSATAIOYH
0€3MeYHOT0 POBEACHHS TOCIIY;

B) YMiHHA cnocmepicamuy, BU3HAUYATH METy W 00’ €KT CIIOCTEPEX EeHHs, BCTAHOBIIIOBATH XapaKTEepHI
03HaKH nepediry Gpi3MuHUX SBUII 1 TPOLIECIB, BUAUISITH IXHI CYTTEBI O3HAKH;

T) YMIHHA 8umiplosamu Qi3uuni eruyuru, KOPUCTYIOUUCh PI3HUMHM BUMIPIOBAIBHUMH TpUIIaJiaMU
Ta MIpUJIaMH, BU3HAYATH {IHY MOJUIKY IIKaIM MPHIIaLy, 3HIMATH MIOKa3u Npuiany;

I) YMiHHA 00pobaamu pe3yiomamu eKcnepumeHnmy, oOUUCIIOBAaTH 3HAUEHHs BEJIWYMH, 3HAXOIUTH
NOXMOKM BHUMIpIOBaHb, CKJIAJJaTH TAOJMIl OJEp’KaHUX JAHUX, TOTYBAaTH 3BIT IpPO MPOBEJIEHY poOOTY,
3aMMCyBaTH 3HauUeHHs (PI3MUHUX BEJIMYMH y CTAHJAPTU30BAaHOMY BUTJISII TOLIO;

1) VMIHHA iHmMepnpemysamu pe3yibmamu eKcnepumeHmy, ONMUCYBaTH CIIOCTepE)KyBaHi SBUINA U
IpOIIECH, 3aCTOCOBYIOUM (PI3UUHY TEPMIHOJIOTIIO, MMOJABAaTH PE3yibTaTH y BUIIIAAI (GOpPMYI 1 piBHSHB,
BCTAHOBJIIOBaTH (DYHKLIOHAJIbHI 3aJIe)KHOCTI, OyayBatu rpadiku, poOMTH BHCHOBKH IpO 3]1HCHEHE
JOCJIIKEHHS BIAMOBIAHO 10 OCTABIIEHOI METH.

OTxe, B pe3yJbTaTi IPOBEACHHS J1a00PAaTOPHUX 3aHATh CTYACHTH TOBUHHI:

3namu:

—  METOJIY eMITIpUYHOTO Ti3HaHHS 00’ €KTUBHOI IIMCHOCTI,

—  CYTHICTb 1 METO/IM peai3allii eKCIIepUMEHTY;

—  (bi3myHi BenuuMHY, iX KJIacu(iKalio; OMMHULI (I3UYHUX BEJIMUMH, X KIacupikaiio;

—  OCHOBHI METOJIM BUMIPIOBaHb y (Pi3uili;

—  XapakTep 3MiHU MOXHOOK BUMIPIOBAHb 1 METOH 1X OIIHOK;

—  OCHOBHI ITpaBMJIa BUKOHAHHS MaTeMaTUYHUX OMepaliii 3 HabIMKeHUMH YHCIaMU;

—  OCHOBHI ITpaBuJIa rpadiyHOrO MOJAHHS PE3YJIbTATIB EKCIIEPUMEHTY;

— BUMOTM [0 NHUTaHb OXOPOHHU TMpami 1 TexXHIKM Oe3neku miag vac poboTH y (i3MuHUX
1ab0paTopisix BULIOTO HABYAJILHOTO 3aKJIaay Ta IKUTbHOMY (13MUYHOMY KaOlHETI;

—  OCBITHI 1 BUXOBHI 3aB/IaHHsI JTJAOOPATOPHUX POOIT 1 (PI3UUHMX MPAKTUKYMIB Y 3araJIbHOOCBITHIH IIIKOJI;

Bmimu:

— TPOBECTU OLIHKU 1 peayi3yBaTH ONTHMalbHI YMOBHU MPOBEICHHS (PI3SMUHOTO EKCHEPUMEHTY,
BUKOHaHHS J1abopaTopHOi poOoTH;

—  3a0€3MeYUTH eKCIICPUMEHTAIBHUN XapaKTep WKIIBbHOTO KypCy (Qi3uKH;

—  TIPOBECTH aHaJi3 BUKOHAHHs JabOpaTOpHOI pOOOTH, HAITMCATH BUCHOBKH TIPO 11 pe3ybTaTH;



— BUKOHAaTH OIIIHKH TOXHUOOK pE3yJabTaTiB EKCIEePUMEHTYy; TrpadiuyHO TOJaTH pPE3YJIbTATH
EKCIEPUMEHTY, CKJIACTH 3BIT PO BUKOHAHY JIAOOPATOPHY POOOTY;
—  JIaTH XapaKTEePUCTUKY CydacHOro (izuyHoro oOnaaHaHHs, GI3UYHUX MPUIIAJIIB; KOPUCTYBATUCS
JIOB1IKOBOIO JIITEPATYPOIO;
—  3a0es3nevyBaTH BUKOHAHHS 3aBJIaHb JJAOOPATOPHHUX POOIT 1 (PI3UYHUX MPAKTHUKYMIB y IIKOJII.
3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiiiHOI MporpamMu B CTyAEHTa MaloTh OyTH chopMoBaHi Takxi
KomnemenmHuocmi.
InTerpajibHa KOMIIETEHTHICTh — 37IaTHICTH PO3B’S3yBaTH CKJIAJHI CIICI[iaTi30BaHl 3a7a4i Ta MpaKTH4HI
npobJeMH B Taly3l CEpeHbOI OCBITH, IO TMependadae 3acTOCYBaHHS TEOpid Ta METOIIB OCBITHIX HAayK Ta
NPUPOJHUYUX HAyK, (i3uKd, XiMii, OI10JIOTIi 1 XapaKTepU3YETbCS KOMIUIEKCHICTIO Ta HEBH3HAUEHICTIO
HeJaroriyHuX YMOB OpraHizallii OCBITHBOTO IPOLIECY B 3aKJIaJax 3aralbHOl CepeTHbOT OCBITH.
3arajbHi KOMIIETEHTHOCTI:
3K1. 3nanHs Ta po3yMiHHS MPEAMETHOI 00JIacTi Ta po3yMiHHS MpodeciiHOl AisTBHOCTI.
3K2. 3naTHICTh IIATH Ha OCHOBI €TUYHUX MIpKYBaHb (MOTHBIB).
3K3. 3xarHicTh AiATH COLAIILHO BiANOBIIAIHHO Ta CBIIOMO.
3K4. 3paTHicTh MpaIoBaTH B KOMaH/I].
3KS5. 3narHicTh 10 TONTYKY, 0OpOOJICHHS Ta aHaJi3y iHGOpMAIlii 3 PI3HUX JHKEPET.
3K6. 3naTHicTh 3acTOCOBYBAaTH HaOyTi 3HaHHS B IPAKTHYHUX CUTYyallisX.
3K7. 3naTHicTh BUMTHCS 1 OBOJIO/IIBATH CY9aCHUMH 3HAHHSIMH.
3K8. 3natHicTh CHUIKYBAaTUCS AEPHKABHOIO MOBOIO SIK YCHO, TaK 1 MMCbMOBO.
3K10. 3naTHicTh A0 amanrarii Ta il B HOBiH cuTyaItii.
IIpeamerni (cneniajgbHi paxoBi) KOMIIETEHTHOCTI:
O®K1. 31aTHICTh BUKOPUCTOBYBATH CHCTEMATH30BaHI TCOPETHYHI Ta MPAKTUYHI 3HAHHS 3 MPUPOJTHHYUX
HayK, (i3UKH, XiMii, 6ioJorii Ta METOIMKHU HaBYAaHHSA NPUPOTHUYMX HayK, (Pi3uku, XiMmii, Oiosorii mpu
BUpIiLICHHI TpoQeCiifHNX 3aBaHb PU BUBUEHHI BeecBiTy 1 mpupoan 3emiti sK TUIaHeTH.
@®K2. BonoaiHHA MaTeMaTHYHUM anapaToM MPUPOJHUYMX HAyK, (P13UKH, XiMii, 610510Tii.
®KS. 3natHicTh 10 peduiekcii Ta camooprasizailii mpoheciiftHol TiSTbHOCTI.
@®K11. 3naTHIiCTh XapakTepu3yBaTH AOCSATHEHHS NMPUPOJHUYMX HAyK Ta iX POJl Yy JKUTTI CYCHiJIbCTBA;
(dopMyBaHHS IUIICHUX YSBJIE€Hb IPO IPUPOJY, BUKOPUCTAHHS MPUPOJHUYO-HAYKOBOI iH(popMarlii Ha
OCHOBI OnlepyBaHHs 0a30BUMH 3arajlbHUMHU 3aKOHOMIPHOCTSIMH MIPUPOJIH.
@®K12. Po3yMiTH Ta MOSICHIOBATH CTPATETIIO CTAIIOTO PO3BUTKY JIFOJICTBA 1 NUISIXHM BUPIMIEHHS TII00ATBHUX
npo6JeM, BpaxoBYIOUM MO3UTHBHUN MOTEHIIA] Ta PU3MKH BUKOPUCTaHHs HaJ0aHb MPUPOJHUYMX HAYK,
¢b13uku, Ximii, 610JI0T11, TEXHIKH 1 TEXHOJIOT1H 1 TOOpOOYTY JIFOAMHH ¥ O€3MeKU JOBKIILIS.
IIporpamHi pe3y/1bTaTH HABYAHHSA:
[IPH32. [lemoHCTpy€e 3HaHHS Ta PO3yMIHHS OCHOB NMPHUPOAHUYUX HAyK, (Pi3ukHu, Xximii, OloJorii Ta 3Hae
3arajibHi MUTaHHS METOJUKM HaBYAaHHS NPUPOAHMYMX HayK, (i3uKH, XiMmii, Oioiorii, MeTOJUKH
HIKUIBHOTO  (PI3MYHOTO EKCIIEPUMEHTY, TEXHIKM XIMIYHOTO €KCIIEPUMEHTY, METOJIMKH OpraHizarii
NPaKTUKU 3 010JI0Tii, METOJUKU BUBYEHHS OKPEMHUX TEM LIKUIBHOTO Kypcy MPUPOJHUYUX HayK, (Pi3uKHu,
Ximii, 610JI0Tii.
[T1PH33. 3Hae i po3ymie MaTeMaTUuHI METOAM NPUPOIHMYMX HaykK, (i3ukH, XiMmii, Oiojiorii Ta po3nauliB
MaTeMaTuKy, 10 € OCHOBOIO BHMBYEHHS KYpCIB 3arajibHOi Ta TEOPETHYHOi (i3MKH, OOTaHIKH, 300J0Tii,
aHaToMii JIFOAWHM, (Pi310JI0TIT JIFOAMHM 1 TBapuH, (i3ioNorii pocianH, a TaKOX 3arajbHOi, HEOPraHIuHOI Ta
OpraHIYHO1 XiMii.
[TPH37. 3Hae ocHOBU O€3MEKH KUTTEIISIIBHOCTI, OE3MEeYHOr0 BUKOPHUCTAaHHS OO0JIaJHaHHS KaOiHEeTiB
¢b13uku, Ximii, 610J10T1i.
[TPHVY1. Anani3ye npupo/iHi sIBUIIIA 1 IPOIIECH, onepye Oa30BUMHU 3aKOHOMIPHOCTSIMU MPUPOIN Ha PiBHI
chopMoBaHOI  MPUPOJHUYO-HAYKOBOI ~KOMIETEHTHOCTI 3 TOTIsAAYy (yHIaAMEHTAIBHUX  Teopid
MPUPOJTHUYNX HAYK, TPUHIIMITIB 1 3HAHb, & TAKOK HA OCHOBI BIJIIOBITHUX MaTEMaTUYHUX METO/IIB.
[TPHVY2. Bononie METOOWKOI TPOBEACHHS Cy4aCHOTO EKCIEPHMEHTY, 3JaTHICTIO 3aCTOCOBYBAaTH BCi
HOro BUAM B OCBITHROMY IPOLIEC] 3 MPUPOIHUYNX HAYK, (Hi3UKH, XiMii, 610JI0Tii.
[TPHVY4. KopuctyeTbcsi MaTEeMaTHYHUM arapaTtoM (i3MK{, BUKOPUCTAHHS MAaTEMaTHYHUX Ta YHCIOBUX
METO/IB, K1 YaCTO 3aCTOCOBYIOTHCS Y IPUPOAHUYMX HayKaX, Qi3ull, ximii, 6iosorii.
[IPHY7. YMmie 3HaxomuTH, oOpoOIsATH Ta aHamizyBaTh iHGOpPMAIIIO 3 PI3HUX JHKEepes, Hacammepen 3a
JIOTIOMOT 010 1H(POPMALIHHUX Ta XMAPHUX TEXHOJIOTIH.
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[TPHY 8. CamocTiifHO BHBYAa€ HOBI NMUTAHHS MPUPOJHUYUX HAyK, (Pi3WKH, Ximii, 6i0j0Tii Ta METOIAUKH
HaBYaHHS MPUPOJHUYUX HAYK, (Di3UKH, XiMii, 610J10Tii 32 pi3HOMaHITHUMH 1H)OPMAIIHHIMHU JKEpETaMu.
[TPHK?2. Ilosicatoe ¢axiBusiM 1 He (axiBISIM CTpATETil0 CTAJOTO PO3BUTKY JIIOJCTBA Ta €KOJOTIYHOI
0e3MeKH 1 NUISAXH BUPIMICHHS TI100AIBHUX MPOOIIEM JIFOJICTBA.

[TPHAI. YcBimomiitoe coriajibHy 3HAUyIIICTh MaiOyTHBOI mpodecii, chOopMOBaHICTP MOTHBALT 10
3niiicHeHHs TIPo(deciitHOT isUThHOCTI.

3. IIporpamMma HaBYaJIbHOI AUCLMILIIHA
3micTroBuii moayJs I. MOJIEKYJISAPHA ®I3UKA

Beryn. [peamer Ta 3amaui MonekyssipHoi (izuku. OcHoBHI (izuuHi Teopii. KopoTkuit
ICTOpUYHUIN OTyIsin MoJieKysipHO-KiHeTnyHOi Teopii (MKT) ta Tepmommuamiku. OcCHOBHI
nojoxkeHHss MKT Ta iX ekcrepuMeHTalbHe OOIpYHTYBaHHS. TepMonWHaMiyHMKA Ta
CTaTUCTUYHUI METOAM BUBUYECHHS MAaKPOCKOMIYHUX cucTeM. OCHOBHI (pi3MYHI BEIUYUHHU.

Tema 1. OcHOBH MOJIeKYJISIPHO-KiHeTUYHOI Teopii ra3iB. OCHOBHI MOJOKEHHS
MoJIeKyJIsipHO-KiHeTH4HOI Teopii razy (MKTT'). Ineanshuit raz. OcHoBHe piBHsHHS MKTT'.
3akon JlambToHa. MoOJNEKyIIpHO-KIHETHUHE TIAyMaudeHHS TUCKY Ta Temmeparypu. Crana
bonbiMana. 3akonu ineansHOro razy: boins-Mapiorra, I'eii-Jlroccaka, [lapns. PiBHsHHS
Knanetipona-MeHneneeBa. YHiBepcaibHa Ta30Ba cTajia. 3akoH ABorajapo. BumiproBanHs
mBHIKOCTeH Monekys, nociin Itepua. Po3nmonin mBuakocTet Mosiekys 3a MakcBemuioMm.
bapomerpyuuna  ¢gopmyna.  Posmomin  MakcBemna-bonbiiMana.  ExcriepumeHTanbHe
BU3HAYEHHS 4ncia ABorpapo. Po3mnoain eneprii MoieKys1 3a CTYTIIEHSIMU BUTLHOCTI.

Tema 2. SIBuima nepenocy B razax. CepeaHsi JOBXHHA BUIBHOTO MPOOITY MOJEKYII.
Uucno 3iTkHeHb. BHyTpimue Tepta. TemnmonposiaHicTh rasziB. Judysis rasis. Bakyyw.
BriactuBOCTI1 po3piKEeHOTO Tra3y.

3microBuii MoayJs II. TEPMOJIUHAMIKA

Tema 3. OcnoBu Tepmoaumnamiku (T/[). 3aBmanHs 1 Merogw Teopii TEIJIOTH.
Tepmonunamiuna cuctema. PiBHoBaxkH1 ctanu. [lapamerpu crany. Ilepme nauamo T/I.
3acToCyBaHHsI MEPIIOTro Hayajla TEPMOJAMHAMIKU JI0 130Mpo1ieciB. TeMI0EMHICTh 1€aJIbHOTO
ra3y. PiBussHHs Maiiepa. Po3nozin eneprii 3a cTyneHs MU BUIBHOCTI. AJliabaTUYHUNA MTPOLIEC.
PiBasinns [lyaccona. [omitpomiunwuii npouec. IIIBuaKicTs 3ByKy B rasi.

O6GopotHi Ta HeobopotHi mporecu. TermoBi Mamuuu. [uxn Kapuo. [pyruii
npuniun TJ[. Teopema Kapno. 3Beaena temnorta. HepiBuicts Kiaysiyca. Entpomis.
Crartuctuune TiymadeHHsi apyroro Haudana T[[. Teopema Hepucra (Tpete nauano TI).
HenocsxHICTh aOCOMIOTHOTO HYJISL.

Tema 4. PeanbHi ra3zu. ExcnepumenTanbHi 130TepMu peanbHOro ra3y. PiBusanas Ban
nep Baanmbca. Kputnunmii ctan. besposmipae piBHsHHs Ban nep Baanwsca. Bomoricts.
BuyTpimns enepris peanbHoro raszy. Edekt Jxoyns-Tomcona. 3piJiKeHHs rasiB Ta
OJICp>KaHHS HU3BKUX TEMIIEpaTyp.

Tema 5. TBepai Tina. AMopdHi Ta kpuctamiyHi Tua. [anekuid mopsaok y Kpucranax,
aHizorpornist kpucraniB. Kimacudikaris kpucramiB 3a TUIIOM 3B's13Ky. [ledektu y kpucranax.
MexaHiyHi BIacTUBOCTI TBEpAMX TUI. TeruioBl BiacTUBOCTI KpucrtamiB. CyOmimaris,
IUIaBJIeHHS, KpucTamizaiis. Jiarpama piBHoBaru. [lotpiitHa Touka. TermioeMHICTh KPUCTAIB.

Tema 6. Pinunu. 3aranpHi BracTUBOCTI Ta OymoBa piawH. BracTUBOCTI piaKoro
ctany. [loBepxueBuii map pinunu. [loBepxueBuit HaTsar. 3mouyBanus. ®opmyna Jlammaca.
Tuck HacuueHux mapiB Haja MeHickoM. Pinki pozunnu. 3akon Payns. OcMoTHYHUI THCK.
3akon Baut-T'opda. B's3kicte pigun. Kaninspui siBumia. [loBepxHeBo-aKTHBHI pEYOBHUHHU.
AncopOrris. @noraris. Piaki kpuctanm.




Tema 7. Iloimepu. OCHOBHI ySBJIIEHHS TIpO XIMIYHY OyJOBYy Ta CTPYKTYpYy
nomimepiB. CTpykTypa moiiMepy B  KOHAEHCOBaHOMY cTaHl. CkIonoaioHui,
BUCOKOCJIACTUYHUHN 1 B'S3KOIUIMHHUN CTaHW TodiMepiB. TepMoMexaHIYHI BJIACTHBOCTI
noyiMepiB. MexaHiuHi BIACTUBOCTI moiimMepiB. OCHOBHI YSIBIEHHS 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. PiBusausa 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 piBHAHHA ra30AMHaMIKH. AniabaTHe
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 é, 3
Konoxeiym Ne 1 4 2 E.i 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 24 10 14
Bewororommu | 120 |18 | 18 | 16 | 10 58

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

16 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+14
Bceboro roaus 68

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:
aHaTI3 YMOBH 3a71a4i, BA3HAUYEHHS BIJIOMHUX MapaMeTpiB 1 BEJIMUKH Ta MOIIYK HEBIIOMOT0;
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 (I3MUHUX 3a/a4 BiIOYBAETHCS
TOIIIYK 3B’S3KIB 1 CHIBBITHOIIIEHb MK BIJIOMUMH BEJIMUYMHAMU 1 HEB1JIOMUM:
BUOY/ZIOBYETBCA MaTeMaTH4YHA MoJeiab (I3UYHOI 3a7adi, pPOOUTHCS 3aIHC
3arajibHUX piBHSIHB, 10 BIAMOBIIAIOTh (DI3UUHIN MOJIENI 3a/1aui;
BPAaXOBYIOTbCS KOHKPETHI YMOBM (DI3MYHOI CHUTYallli, IO ONHCYEThCS B 3ajadl,
3MIIMCHIOETHCA TIONTYK JI0IaTKOBUX MapaMeTpiB (TOYATKOBI yMOBH, (hi3U4HI KOHCTAHTH TOIIO);
NPUBEACHHS 3arajJbHUX PIBHSAHb J10 KOHKPETHHX YMOB, IO BiTBOPIOIOTHCS B
YMOBI 3aj1a4i, 3aMycC CIIBBIJHOMIEHHS MK HEBIJIOMUM 1 BIIOMUMH BEJIMYMHAMU y (opMi
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.

Hffy’;f::;"y";‘;ﬁfp 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
' (6); 7.10 (m); 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 0eMATbHUM HOSACHEHHAM 00 KONMCHOI 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 TEOPETUUHUX 3HAHD LIUIAXOM MPOBEACHHS (PI3UUYHUX TUKTAHTIB, CAMOCTIHHUX
pOOIT, YCHOTO ONHTYBaHHS TOIIO; OIIHIOBAaHHS PO3B’S3YBaHHA 3a/7a4 Ha TPAKTUYHOMY 3aHSTTI;
OLIIHIOBAHHS MUCHMOBUX TNEPEBIPOUYHUX POOIT; OI[IHIOBAHHS MiJICYMKOBUX MOIYJIBHMX KOHTPOJBHHX
poOIT; mepeBipKa MiIrOTOBKU Ta BUKOHAHHS Ja00paTOPHUX 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 KOKHY TeMy Wi 4ac poOOTH Ha MPAKTHYHOMY 3aHATTI CTYIZCHT Mae€ MOXIHUBICTH oTpumartu 2 6amm (1 Oan
(pizmukTanT) + 1 6an (po3B’sA3yBaHHS 33/1a4)):

v’ Kpurepii ouiHioBanHs ¢izouxmanmy (mecmu) OUIHIOIOTHCS 38 CYMOIO [IPABUIIBHUX BiIIOBiIEi.
v’ Kpurepii oLliHIOBaHHS BIMOBiEH CTYIEHTIB (P038 s13y6anis 3a0ay) Ha TIPAKTUYHOMY 3aHSTTI:

L. Ilouamxosuii pieens (0,25 6ana). Biamnosiae cTyaeHTa Npy BIATBOPSHHI HABYABHOTO MaTepiany eJIeMeHTapHa, 3yMOBIICHA
HEYITKUMH YSIBJICHHSMH NPO HPEAMETH 1 SBHIIA; AiSUIBHICTD CTyJEHTa 3/IIHCHIOETHCS 111l KepIBHULTBOM BHKJIaada. CTyaeHT ymie
PO3PI3HATH MOHATTS, BEIWYMHH, SBHIIA, OJAWHUII BUMIPIOBAHHS 3 JIAaHOI TEMH, PO3B’SI3yBaTH 3aBJIaHHS 3a JOIOMOTOI0 BHKJIajada
JIMILIE Ha BiITBOPEHHS] OCHOBHHX aITOPUTMIB, (OpMYIT; 3iIHCHIOBATH HANIIPOCTIII MaTeMaTHYHI Jil.

1L Cepeonii pisenv (0,5 6am). HeoOximHi mpakTHYHI HABMYKH POOOTH 3 3aCBOEHMM MarepiaqoM c(OpMOBaHi B
OCHOBHOMY piBHI. 3HaHHS HETOBHi, MOBEPXOBi, CTYACHT B MiJOMY IPABWIFHO BiATBOPIOE HAaBUANBHUI MaTepian, aie
HEIOCTaTHHO OCMICJICHO; 3HA€ OCHOBHI TEOpii 1 pakTH, BMi€ HABOJUTH OKpEMi BIIACHI MPUKJIAIN HA TiATBEPHKEHHS ITEBHUX
IYMOK, aJieé Ma€ IMPOoOIIeMH 3 aHalli30M Ta (YOPMYIIOBAaHHIM BHCHOBKIB; YAaCTKOBO KOHTPOJIOE BIACHI HABYANBHI Iii, 3MaTHUN
BUKOHYBATH 3aBJAHHSA 3a 3paskoM. CTyAEHT po3B’si3ye THUIOBI 3aBIaHHA (3a 3pa3sKoM), BHSBISE 30aTHICTH OOIPYHTOBYBATH
JISSIK1 JIOTI4HI KPOKH 3a JTOTIOMOTO0 BUKJIa1aua.

1L Jlocmamuiu pisens (0,75 6ana). CTyneHT no6pe onaHyBaB BUBUEHHI MaTepiai, 3aCTOCOBYE 3HAHHS Y CTAHIAPTHUX
CUTyallisiX, yMi€ MNpoaHali3yBaTH W CcHCTEeMaTH3yBaTd iHQOpMalilo, CaMOCTIHHO BHUKOPHCTOBYE TpaaUILiiHI J10Ka3H i3
NpaBWIbHOK apryMmeHTarieto. CTyAEHT yMi€ JaTd IPYHTOBHY BIiZNIOBiIb HA IMOCTAaBJICHE 3alMTaHHsA. BiANoBigp cTyaeHTa
MOBHA, JIOTIYHA; PO3YMIHHS OB sI3aHE 3 ONMHUYHUMH 00pa3amu, He y3araibHeHe. Boosie nonsTiiHMM anaparoM. Jlomyckae
HEe3Ha4Hi HETOYHOCTI UM He Ipy0i PaKTUYHI MOMMWIKH. YMi€ BHIIPABISATH JONYyIIeH]! MOMWIKU. CTyJeHT CaMOCTIHHO pPO3B’A3y€
TUTIOBI 3aBJaHHSA 3 JaHOI TeMH, OOTPYHTOBYIOUH 0OpaHuii CIIOCiO po3B’sI3aHHS.

IV. Bucokuii pisens (1 6amun). CTyneHT Mae CHUCTEMHi, MOBHi, IJIMOOKI, MillHi, y3arajabHEHi 3HAHHS MPO MPEAMETH, SIBHUIIA,

YCBIZOMJIGHO BUKOPHCTOBYE iX Y CTAHIAPTHHX Ta HECTAHIAPTHUX CHTYaLisX. YMi€ CaMOCTIIHO aHaJIi3yBaTH Ta 3aCTOCOBYBAaTH OCHOBHI
TIOJIOYKSHHSI TEOpii JUTs BUPIIICHHs] HECTAHIAPTHUX 3aBIaHb, POOHTH ITPaBITbHI BUCHOBKY, IPUMATH pimieHHs. Mae cpopMoBaHi MiltHi
TIPAKTHYHI HaBIMYKA. YMi€ CAMOCTIHHO aHAJi3yBaTH, OLIHIOBATH, y3arajJbHIOBATH ONMAHOBAaHWI MaTepiai, CaMOCTIHHO JOOWparH Ta
KOpHCTyBaTHCs JoKepenamu iH(opmari. CTymeHT caMOCTiHHO po3B’si3ye KOMOIHOBaHI THIIOBI 3aBIaHHS CTaHAAPTHHUM abo
OpUTIHAIBHIM CTIOCOO0M, PO3B’s13y€ HECTaHIaPTHI 3aB/IaHHSI.

Ipu oyiniosanni 8i0nosioi cmyodeHmom Ha meopemuyne numanHs (KOJA0KeIiym) oyinoomscs:

BHUCBITJICHHs JIOTIYHO BI/AIOBIA€ 3MICTY NUTaHb Kypcy; 3HaHHSA (DaKTiB 10 BU3HAUEHHMX €JIEMEHTIB Teopii Ta iXx
y3arajlbHEeHHs; 3HaHHs IPUHIIMIIIB 1 TOCTYJIATIB; BUPAXXaTH BJIACHY TOYKY 30py CTOCOBHO aHaJjli3y €JIEeMEHTIB KypCy Ta HayKOBOT'O
CBITOTJIATY JIFOACTBA; BMIHHS 3aCTOCYBATH 3HAHHS B HOBIH CHUTYaIlil.

3aByaHHS, SIKE OAEPXKYE CTYACHT CKIIAJIAE JBA TEOPETUIHHX 3aIIUTaHHS.

L Iouamkoeuii pisenv (1 6am). TeoperwdHuii 3MiCT Kypcy 3acBOeHMit e (parMeHTapHO. BiamoBims cryaeHta npu
BIITBOPEHHI HABYAIBLHOTO MaTepiary elleMeHTapHa, 3yMOBIICHA HEUITKIMH YSBICHHAMH TIPO TIPEIMETH 1 SBHINA; JisUTHHICTH CTYCHTA
3MIHCHIOETECS TiJ] KepiBHUITBOM BHKIagada. CTyAeHT 3a JOTOMOIOI0 BHKJIaJada OIMMCYE TMOHSTTS, SBHINA, MPOLECH TOMIO abo X
YaCTHHH Yy 3B’3aHOMY BUTJISIII O€3 MOSICHEHH! iX CYTTEBHX O3HAK; HA3UBAE TTOHATTSL, SIBUILA, TIPOLIECH; PO3PI3HSIE TIO3HAUYECHHS OKPEMHX
BEJIMUYMH. 30KpeMa, 3a3HaueHa KUTbKICTh OaJTiB CTABUTHCS, SIKIIO B POOOTI JIOIYIIEHO 0arato NOMUJIOK, sIKI OKa3yIOTh HU3bKHI PiBEHb
MiZITOTOBKU CTYJICHTA, HE PO3YMIHHSI HUM CYTHOCTI (DI3MYHHMX SIBUIL, HE 3HAHHS OCHOBHHX IUTAHb 3arajibHOl (i3uKu. TakiuM 4HMHOM,
OLHIOETHCSI BIJNOBI/Ib, 10 CKJIAJA€ JIOTIYHO HE 3B’s3aHi (hparMeHTapHi BiJOMOCTI, sIKI HE JIO3BOJISIIOTH CYJIUTH TPO PO3YMIHHS CYTi
BI/ITIOBI/Ii; BIICYTHICTh 3HaHb 3aKOHIB, TIOCTYJIATIB 1 iX MATEMAaTHYHUX BUPAa3iB; HEBMIHH aHAII3yBATH 3MICT, CKJIaIaTH TIJIaH PO3B SI3KY.

1. Cepeoniii pisens (2-3 6anu). TeopeTHUHUI 3MICT KYPCY 3aCBOEHHMI YaCTKOBO. 3HAHHS HEMOBHI, IIOBEPXOBI, CTYIEHT B
IIIOMY TIPAaBIJIFHO BiITBOPIOE HABYAJIBHUI MaTepiai, ajie HEIOCTATHRO OCMICIIEHO; 3Ha€ OCHOBHI Teopii 1 pakTH, BMi€ HABOAUTH
OKpeMi BIIACHI NPUKJIAJM Ha MiATBEP/UKEHHS MEBHUX JYMOK, ajle Ma€ IpoOiIeMH 3 aHalmi3oM Ta (OPMYIIOBAaHHSIM BHUCHOBKIB i
HaBE/ICHHSM JIOBEJICHb; YaCTKOBO KOHTPOJIFOE BJIACHI HaBYaIbHI Jii, 3/aTHUH BUKOHYBATH 3aBJaHHS 3a 3pa3koM. CTyIIeHT MOXKe
31 CTOPOHHBOIO JIOTIOMOTOIO ITOSICHIOBATH CYTh HOHSTbH, SIBHIL, NPOLIECIB; BHIPABIATH IOMYLIEHI HETOYHOCTI (BJACHI, 1HIIUX
CTYJICHTIB); BUSBIISIE €JIEMEHTAPHI 3HAaHHSI OCHOBHUX I10JIO’KEHB (3aKOHIB, TIOHATH, popmyi). 30KpeMa, 3a3HadeHa KiIbKICTb OalliB
CTaBHThCS, SKIIO B 3aBAAHHAX JOIMYIIEH] CYyTTEBI MOMUJIKH, ab0 Jpyre 3aBAaHHs He BUKOHaHO. [Ipyu nboMy mepiie 3aBaaHHs Mae
OyTH BUKOHAHE MOBHICTIO, 3 YCiMa HEOOXiTHUMH TOSICHEHHSIMHU. TaKiM YHHOM, OI[IHFOETHCS BIATIOBI/b, B SIKIi JIMIIE BiITBOPEHO
OCHOBHI TTOCTYJIATH ¥ MPHUHIIAIH, Ha SIKUX IPYHTYETHCS 3MICT BiOBiIeil 0e3 MaTeMaTHYHOTO BUBEACHHS JHIIIE (hparMeHTapHUM
OTHCOM OKpeMHX enieMeHTiB. [lo 3amadi oOrpyHTOBAHO 3MICT i BH3HAYEHO OCHOBHI 3aKOHH, MOCTYJaTH, TEOpii, MO0 JIeKATh B
OCHOBI 3MiCTy i PO3B’sI3KY.

I Jlocmamuii pisens (4 6anu). TeopeTHdHUIA 3MICT KypCy 3aCBOEHO MoBHicTIO. CTyneHT 100pe OnaHyBaB BHBYEHHIA
MaTepiall, 3aCTOCOBYE 3HaHHS y CTaHAAPTHHUX CHUTYAIlisIX, yMi€ MpOaHAi3yBaTH i CHCTEMaTH3yBaTH iHPOPMAIIil0, caMOCTIHHO
BUKOPUCTOBYE TPaJMLIHHI JOKa3M 13 NMpaBUIBHOIO apryMmeHraniero. CTyIEeHT yMi€ JaTH I'PYHTOBHY BIIIOBIIb Ha IOCTaBJICHE
3anuTaHHs. BigmoBinb cTyneHTa MOBHA, JIOTiYHA; PO3YMIHHS IOB’SI3aHE 3 OAMHMYHUMHU oOpasamy, HE y3arajbHeHe. Bomonie
HOHATIHHMM anaparoM. /lormyckae He3HAUHI HETOYHOCTI YM He Tpy0i pakTHYHI TIOMUWIIKK. YMi€ BUIIPABIIATH AOIYLIEH] TOMUJIKH.
CTyzeHT BUIBHO BOJIOJIE BHBYEHMM MaTepiaJloM Y CTaHAAPTHHX CHUTyalisiX, HABOIUTH IPUKNIAAM HOrO IPAaKTHYHOTO
3aCTOCYBaHHS Ta apI'yMEHTH Ha HiITBEPIXKEHHS 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
i yac BUKOHAHHS OJHOTO 3 3aBAaHb JIOMYIIECHI TOMWJIKH, aJlé B TOMY BUMAJKY, SKIIO iHIN BHKOHaHI Oe3moraHHO. Takum

13



YUHOM, OLHIOETHCSI PE3YNBTAT AISUIHOCTI CTYJICHT, KOJIM HENOBHE BiJTBOPEHHS BiAIOBiAI, MOB’S3aHE 3 BHIYILCHHSIM a0o
HEPO3YyMIHHSAM OJHOTO-IBOX ITOJIOKEHb, MOCTYJATiB, MPUHIUIIB i HEBMIHHAM BHU3HAYHMTH iX 3a JOBITHUKAMH, MOCIOHHUKAMH.
JlomytiieHHsI OJTHi€T TOMMJIKH TTPH PO3B’3yBaHHI 33/1adi, BAKOPUCTAHHS HEOOTPYHTOBAHOTO MPUHOMY YH CIIOCO0Y.

IV. Bucoxkuii pisens (5 6aiB). TeopeTHIHHIT 3MICT KYpCY 3aCBOEHO MOBHICTIO. CTY/ICHT Ma€e CHCTEMHI, TIOBHI, TIMOOKI, MilTHi,
y3arajbHEHI 3HAHHS PO TIPEAMETH, SIBUINA, TIOHATTS, TEOPii, IXHi CYTTEBI 03HAKH Ta 3B’30K OCTAHHIX 3 IHIIMH HOHATTAMH B 00Cs31
Ta B MEXaxX BHMOI HaBYAIBHOI NPOTPaMHM, yCBIJOMIICHO BHKOPHCTOBYE IX y CTaHAApPTHHX Ta HECTAHOAPTHUX CHUTYaLlsIX. YMie
CaMOCTIHHO aHaJi3yBaTH Ta 3aCTOCOBYBATH OCHOBHI TIOJIOXKEHHS TEOPii TS BUPIMICHHS HECTAaHIAPTHHX 3aB/IaHb, POOUTH MPaBIIBbHI
BUCHOBKH, NMPUHMaTH pitieHHs. CTyJeHT BUIBHO BOJIOJIi€ BUBYEHUM IIPOTPAMOBHM MaTepiajoM, YMIIO MOCIYTOBYETHCSI HAYKOBOIO
TEPMIHOJIOTI€I0, BMIi€ ONpPAaIbOBYBaTH HAayKOBY iH(OpMaLlifo; BMi€ CaMOCTIHHO MOCTABUTH METY JOCITIKEHHS, 3HAXOAWTH HOBI
(bakTy, ABUIIA, 17161, CAMOCTIHHO BUKOPHCTOBYBATH iX BIATIOBIHO JI0 MOCTABICHOI METH, BKa3ye IUIAXHU 1 peai3ail, poOUTh aHaITi3
Ta BHUCHOBKH. 30KpeMa, 3a3HaueHa KUIbKICTH OaJliB CTaBUTHCS 3a YMOBM BHKOHAHHS BCIX 3aBJaHb. BiImoBins Ha TeopeTH4HE
3aBJIaHHS TIOBUHHA OyTH MOBHOI0, HEOOXITHO YiTKO ChOpMY:TIoBaTH (Di3MUHE MOHATTS BiAMOBIIHO /10 OPIEHTOBHHX IUIaHIB, HABECTH
TPUKJIAIH, [0 HOTO TMiATBEPDKYIOTh, JaTH YiTke (popMymroBaHHA (i3HMUHOI BEIMYWHH, 3aKOHY UM 3aIEKHOCTI, J€ IIe TTOHATTS
BUKOPHCTOBYETHCS B OIUHIN 00’€KTy BUBUCHH:. OTXKe, CTYICHT: BHSBILIE IPABIUIIBHE PO3YMIHHS 3MICTY PO3TJIIYBaHUX CIEMEHTIB
Teopii 1 3aKOHOMIpPHOCTEH, Ja€ TOYHE BH3HAUCHHS 1 TIyMadeHHS OCHOBHHX IIOHSTH, 3aKOHIB 1 TEOpid, a TaKoX IPaBUIIbHE
BU3HAYCHHS MaTeMaTHYHUX 1 (PI3MIHMX BeawdnH, OyAye BiANOBiAb 3a BIACHUM IUIAHOM, CYIIPOBOKYE PO3MOBIIL BIACHAMU
TIPUKJIATAMH, BMI€ 3aCTOCYBAaTH 3HAHHSA B HOBIM CHTyallii, Ipy BUKOHAHHI MPAKTUYHHUX 3aBIaHb, MOXXE BCTAHOBHUTH 3B 530K MiXK
MarepiajoM, [0 BUBYAETHCS, 1 PaHIIIe BUBUCHHM.

Kpumepii oyiniosanns nucbmoeux KOHmMpoIbHUX PoOim:

L Ilouamxosuii pisens (1 6am). 3a3HaueHa KUTbKICTh OaniB CTaBUTHCS TO[i, KOJIH PO3B’S3aHO MPABUILHO HE Oiiblie
25 % 3aBmaHb. B iHImIMX 3ama4yax JOMyIICHI TIpyOi MOMIJIKH, sIKi MOKa3yIOTh, HE3aJ0BUIBHE 3aCBOEHHS TEOPETHYHOIO
MaTepiany i He Jal0Th MOXKIHBOCTI MPAaBHIBHO PO3B’s3aTH 3aAady. TakoK 3a3HA4YCHA KUIbKICTh OaiB CTaBHTHCS, KOJIU
MpaBHJILHO 3aIFcaHa KOPOTKa YMOBA 3ajiadi Ta HAaBEJCHUI PUCYHOK JI0 BCiX 3aIPONIOHOBAaHHUX Y KOHTPOJIBHIH poOOTI 3a1a4.

1L Cepeouniti pigens (2-3 6anu). 3a3HaueHa KiNbKICTh OB CTABUTHCS TOi, KOJH TOBHICTIO 1 MPAaBHIBHO PO3B’SA3aHO
50 % 3amau. AGo y BCiX 3aBIaHHAX (32 yMOBH IPaBHJIBHOTO 3AIMCaHHSI KOPOTKOI YMOBH 3ajadi Ta HaBEICHHS PHCYHKY)
JIOMTYIIICHI TIOMWJIKH, SIKi BIDIMBAIOTh HA TPABWIIBHUM 3aradbHUA pO3B’S30K 3ajaui. Takok 3a3HAUeHa KUTBKICTH OaliB
CTaBUTHCS TOJli, KOJIU CTYACHT BMi€ PO3B’I3yBaTH 3aadi 1 BIPaBH Ha 1-3 KPOKH PENPOAYKTHBHOTO XapakTepy.

1. Jlocmamuiti pigenv (4 6anu). 3a3HaueHa KiMbKICTh OAIIB CTABUTHCS TOI, KOJM PO3B’si3aHi BCi 3a/1ayi, sIKi BUHECCH! HA
KOHTPOJIBHY POOOTY, ajie B PO3B’A3Kax OKPEeMHX 3a/ay JOIMYINCHI HE3HAYHI ONWCKH, SIKi CYTTE€BO HE BIUIMBAIOTH HA 3arallbHUN
PO3B’SI30K, KU 3a CBOEIO CYTTIO TIOBHHCH OYTH IPAaBIIIBHAN. 3alpoIIOHOBaHa KUTHKICTh OaTiB TAKOXK CTABUTHCS, KOJIM TTOBHICTIO 13
XOPOIINM IOSICHEHHAM PO3B’s13aH0 75 % 3aj1a4, sIKi BHHECEHI Ha KOHTPOJIbHY po00TY, a 25 % 3aBaaHHs po3B’si3aHi HEMIOBHICTIO, ajie
y pelITi 3a1a4 BiJCYTHI HABITh HE3HAYHI MOMIIKH. Tako 3a3HaueHa KUIbKICTh OaliB CTaBUTHCS TOJI, KOJH CTYICHT 3aCBOIB
TEOPETUYHHI MaTepiall, MOYKe CAaMOCTIIHO pO3B’sI3yBaTH 3a1a4i Ha 4 ¥ OLITbIIIE JIOTIYHUX KPOKIB PEIPOYKTUBHOTO XapaKTepy.

IV. Bucoxuii pisens (5 Gani). 3a3HaueHa KUTbKICTh GalliB CTABUTHCS TOI, KOJIM CTYICHT NMPAaBUIBHO PO3B’sI3aB yci 3a1aui, sKi
BUHECEHI Ha JOMAIIHE 3aBJIaHHs, TOOTO 32 OCHOBHMMHM IMHUTAHHSAMHU KypCy 3arajbHoi (Di3vKH, sKi MiUISraroTh KOHTPOJIIO 3TiJHO
JaHoi HaBYaIbHOI Mporpamu. JIOri4HO i MOCTIZOBHO TpEJCTABICHUN 32 eTanaMy PO3B 30K 337ad 3 BiNOBIIHUM ITOSCHEHHSM,
MPaBIIFHO BUKOHAHI BCI MaTEMaTHYHI IIEPETBOPEHHSA B JIOTIYHIM TOCIIJOBHOCTI, TPaBUIILHO 3p00JicHe YHCcellbHE 0OpaxyBaHHS
pe3yabTaTiB y BUOpaHiil cucTeMi OAMHHI (SIK mpaBmio, B cucteMi CI). 3pobieHo mepeBipKy oxepikaHOro pe3ynsTaTy. HaBenena
JIOTIYHA 1 TPYHTOBHA BiATOBiNb. Takok 3a3Ha4eHa KUIBKICTh OaliB CTABUTBHCS TOMI, KOJU CTYJACHT BUIBHO BOJIOMIE TEOPETUIHIM
MarepiaioM (3aKkoHaMH, POPMYIIaMH), IO TIPOSBIIETHCS Y CAMOCTIHHOMY PO3B’SI3KY 3a1a4 Ha 4 i OLIbIIIe JIOTTYHIX KPOKIB.

Kpumepii oyinroeanns euxonanns cmyoeHmamu iHOUGIOYaNbHUX 3A60AHD

L ITouamxosuil pisens (1-4 6ann). 3a3HaueHa KidbKiCTh 0aiB CTABUTHCS TO, KOJIHM PO3B’I3aHO MPAaBHIBHO HE OiIbIIe
25 % 3aBmaHb. B iHmIMX 3amavyax JOMyHICHI TIpyOl MOMHJIKH, SKi MOKa3yIOTh, HE3aJ0BUIbHE 3aCBOEHHS TEOPETHYHOIO
MaTepiany i He Jal0Th MOXKIHBOCTI MPaBWIBHO PO3B’s3aTH 3aaady. TakoK 3a3HAuy€HA KUIbKICTh OaiB CTaBHTHCS, KOJIU
MPaBWJILHO 3alMCaHa KOPOTKAa YMOBa 3a/1a4i Ta HaBEJIEHUI PUCYHOK J0 BCiX 3alPONIOHOBAHUX Y KOHTPOJBHIN poOOTi 3a1a4.

1L Cepeowniii pieens (5-8 6anm). 3a3HaueHa KiMbKIiCTh GalliB CTABUTHCS TOJI, KOJM MOBHICTIO i MPaBUIBHO po3B’szaHo 50 %
3a1a4, SKi BUHECEHI Ha IHIWBiAyaibHE 3aBHaHHS. AOO y BCIX 3aBOaHHSAX MOMYIIEHI MOMMWJIKH, SIKi BIUIMBAIOTH Ha TPABUIIBHUNA
3araJbHUHN PO3B 130K 3a1adi. Takoxk 3a3HaueHa KUTbKICTh OalliB CTaBUTBCS TO/II, KOJIM CTY/ICHT BMi€ PO3B’I3yBaTH 3a/1a4i i BIpaBy Ha 1-
3 KPOKH PETpoLyKTHBHOTO XapakTepy.

11 Jlocmammnii pieens (9-11 Ganu). 3a3HayeHa KiIbKICTh OalliB CTaBUTHCS TOJI, KOJM PO3B’si3aHi BCi 3a/a4i, sKi BUHECEHi
Ha IHIMBIiyaJbHE 3aBJAHHS. 3aNpONOHOBAaHA KUIBKICTh OalliB TaKOXX CTABHTHCS, KOJHM IOBHICTIO 1 3 XOPOIIMM IIOSICHEHHSM
po3B’s3aHo 75 % 3ajad, SKi BUHECEH] Ha IHIMBIyaJbHE 3aBaHHs, a 25 % 3aBJaHHS pO3B’si3aH] HEMOBHICTIO, ajle y PEeIlTi 3a1a4
BIZICYyTHI HaBiTh HE3HAYHI MOMWIKH. TakoXX 3a3Ha4€Ha KiJbKICTh OalliB CTABUTHCS TOAI, KOJHM CTYJIEHT 3aCBOIB TECOPETHIHHI
MaTepial, MO>ke CaMOCTIHO PO3B’sI3yBaTH 3aj1adi Ha 4 i OibIle JOTIYHNX KPOKIB PETPOYKTUBHOTO XapaKTepy.

IV. Bucoxuii pisens (13-14 GaniB). 3a3HaueHa KiJIbKiCTh 0ajliB CTABUTHCS TOJ, KOJIM CTYAEHT MPaBUILHO PO3B’sI3aB yCi
3a/1a4i, SIKi BUHECEHI Ha 1HIWBiIyallbHE 3aBAaHHA. JIOTiYHO 1 MOCHTIIOBHO MPEACTaBICHUHN 3a e€TamamMu pO3B’sA30K 3aaad 3
BIJIMIOBITHUM TIOSICHEHHSM, INPAaBWJIBHO BHKOHAHI BCI MaTeMaTW4HI MEPETBOPEHHS B JIOTIYHIH IOCIHiZOBHOCTI, NMPAaBHIHHO
3po0JeHe ynucensHe 00paxyBaHHS pe3yabTaTiB y BUOpaHiil cucTeMi oquHHIEb (K npaswio, B cuctemi Cl). 3pobieHo mepeBipky
OJIepXKAHOTO pe3yibTary. HaBejeHa noriyHa i IpyHTOBHA BiAMOBiAb. Takox 3a3HaucHa KiJbKICTh OajiB CTABUTHCS TOJI, KOJIH
CTYIICHT BLJIBHO BOJIOJI€ TEOPETUYHUM MaTepiaioM (3aKOHaMH, (OPMYJIaMH), IO MPOSIBISETHCS Y CAMOCTIHHOMY PO3B’S3KY
3am1a4 Ha 4 ¥ OLIbIIe JIOTIYHUX KPOKIB.

Jlabopamopnuii Modyns OLIHIOETbCS MaKCUMasIbHO B 12 6ai (2 6an * 6 11a0.po0.

JONYCK | BUKOH | 3BIT | 3aXMCT | X 3a OAHY JLD. Kinbkictb J1.p. ¥ 3a BCi JLp.
0,4 0,2 0,4 1,0 2,0 6 12
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3a KoXkHY JabopaTopHy poOOTY CTYACHT oTpuMye 1,0 6ain mix yac poOOTH Ha 3aHATTSIX.

IIpu omiHIOBaHHI Oonycky BPaxOBYEThCS PO3YMIHHS IOCHITOBHOCTI BHKOHAHHS Jab0OpaTopHOi poOOTH, MiATOTOBKA
0JIaHKY-3BiTY Ta BMiHHSI ITOSICHUTH 3aKOHH 1 3aKOHOMiPHOCTI, IO MepeadavyaeThes JOCTIIUTH B JIAOOpaTOpHilt poOOTi.

IIpu ouiHtoBaHHI ogopmaenna pesyrbmamie nadopamopuux pobim (3BitH,; MakcumyM 0,2 Gama) BpaxOBYETHCS
OXaifHicTh O(hOPMIICHHS, TOTPUMAaHHS 3aralbHONPHIHHATHX BAMOT 10 O0(OpPMIICHHS TaKOTO POXy JOKYMEHTIB, JOCTOBIPHICTh
pe3yIbTaTiB, TOIIO.

Kpumepii oyinrosannsa suxonanns rabopamoproi pobomu

1. Ilouamxosuii pisens (0,1 6amu). CTyIeHT IEMOHCTPY€E BMIiHHS BUKOHYBaTH YaCTHHY JIaOOpaTOpHOI poOOTH i Jwiie 3
JIOTIOMOT0l0 BHKJIa/laua, MOPYIIYE MOCHIIOBHICT, BUKOHAHHS POOOTH, BiIoOpa)keHy B IHCTPYKIII, HE pOOUTH CaMOCTiHHO
BHCHOBKH 32 OTPUMaHHMH PE3yJIbTaTaMu.

1I. Cepeowniii pieens (0,2 6anu). CTyaeHT BUKOHYE POOOTY 3a 3paskoM (iHCTPYKINi€r0) abo 3 JOMOMOro BHKJIAAava,
pe3yibTar poOOTH CTYAEHTa Ja€ MOXIIMBICTH 3pOOHMTH IPaBHIJIbHI BUCHOBKHM a00 iX 4acTHHY, MiJi 4ac BHKOHAaHHS POOOTH
JIOITYTIIeHI TTOMIJIKH.

11 Jocmamniii pisens (0,3 6amm). CTymeHT CcaMOCTIiHO BHKOHYE€ poOOTY B TOBHOMY 00CsA3i 3 JIOTPUMAHHAM
HEOOXiHOT TMOCTITOBHOCTI BHKOHAHHS AalTOPUTMIB, IPOBENEHHS MOCTITIB Ta BUMIpIOBaHb TOMIO. Y 3BiTi NPaBHIBHO i
aKypaTHO BHKOHYE€ 3aIMCH, TAOIHUII, CXeMH, Tpadiku, po3paxyHKH, CAMOCTIHHO POOUTH BUCHOBOK.

IV. Bucokuii pisens (0,4 Ganig). CTyIeHT BUKOHY€E BCi BUMOTH, Tiepea0adeHi Uil JOCTATHHOTO PIBHS, BUKOHYE po0OTY 3a
CaMOCTIHfHO CKJIaZCHUM IUTAHOM, POOUTH aHAI3 pe3yNBTATIiB, PO3PAXOBYE MOXUOKU (SKIIO MoTpeOye 3aBaaHH:A). Btk BUCOKMM
PIBHEM BBaXKAETHCS BUKOHAHHS POOOTH 32 CAMOCTIHHO CKJIAICHUM OPUTIHAILHUM IIAHOM 200 YCTAHOBKOIO, iX OOIPYHTYBaHHSL.

Kpumepii oyinrosanns zaxucmy rabopamoproi pobomu

L. Houamxosuii _pisens (0,1-0,2 6anu). TeopeTHUHHI 3MICT Kypcy 3acBOEHHE nuine (parMeHTapHo. Bimmosims
CTyJleHTa IIpH BiATBOPEHHI HABYAJIBLHOIO MaTepially eleMEHTapHa, 3YMOBJICHa HEYITKUMH YSBICHHSAMH PO NpEIMeTH i
SBUILA; JSUIBHICTh CTyJEHTa 3MIHCHIOETHCS MiJ| KepIBHUUTBOM BHKJIana4da. CTYAEHT 3a JOINOMOIOI0 BHKJIajada OIUCYE
MOHATTS, SIBUIIA, IPOLIECH TOWIO a00 iX YaCTMHM y 3B’SI3aHOMY BUIJISAL 0e3 MOSICHEHHS iX CYTTEBUX O3HAK; Ha3UBA€ MOHATTS,
SBUINA, IPOLIECH; PO3Pi3HSE MO3HAYCHHS OKPEMHX BEIHYHH.

1. Cepeowniti pigenv (0,3-0,5 6ann). TeopeTHuHuil 3MICT Kypcy 3aCBOEHHI YaCTKOBO. 3HAHHs HEMOBHI, MOBEPXOBI,
CTYACHT B LUUIOMY MPaBIIFHO BiATBOPIOE HaBYANBHUI MaTepial, aje HeIOCTaTHhO OCMICIICHO; 3Ha€ OCHOBHI Teopii i (akrwy,
yMi€ HaBOJUTH OKpPEMi BIAaCHI NPUKIAAM Ha IMIATBEpIKCHHS IIEBHUX [IyMOK, aje Mae MpoOneMu 3 aHai30M Ta
(opMyTIOBaHHSAM BHCHOBKIB; YacTKOBO KOHTPOJIO€ BJIACHI HABYaNbHI Aii, 3MaTHUH BHKOHYBAaTH 3aBJAaHHA 33 3pPa3KOM.
CTyneHT MOe 31 CTOPOHHBOIO JIOIIOMOTI'OIO MOSICHIOBATH CYTh HOHSTH, SIBHIIL, IPOLECIB; BUIPABIATH AOIYIICHI HETOYHOCTI
(ByacHi, IHIIUX CTY/JCHTIB); BUSIBJIE €JICMEHTAPHI 3HAHHS OCHOBHHX ITOJIOKCHB (3aKOHIB, IOHATH, (HOPMYJI).

11 Jlocmamuin_pisenv (0,6-0,8 6amm). Teopernunuii 3micT Kypcy 3acBoeHO moBHicTIO. CTymeHT m00pe OMaHyBaB
BUBUEHHMH MaTepiall, 3aCTOCOBY€E 3HAaHHS Yy CTAaHJIAPTHUX CHUTYallisiX, yMi€ IpoaHalli3yBaTH i cHCTeMaTH3yBaTH iH(popMallito,
CaMOCTIIfHO BUKOPHUCTOBYE TPAAMIIIHI JOKa3H i3 MPaBUIBHOIO apryMmeHTanieto. CTyIeHT yMie 1aTH IPYHTOBHY BIAIOBiIb Ha
NOCTaBJIeHE 3amuTaHHs. BiAmoBins cTylqeHTa IOBHA, JIOTiYHA; PO3YMIHHS TOB’s3aHe 3 OAMHMUYHMMH o00Opa3amu, He
y3aranpHeHe. Bonomie moHATIHHUM amapaToM. [lommyckae HE3HAYHI HETOYHOCTI YM HErpyOi (akTHYHI TOMIIIKH. YMi€
BUIIPABIITH JIOMyIIeH] NOMMIKK. CTyAEHT BUIBHO BOJIOJi€ BMBYCHHMM MarepiajloM y CTaHAAPTHHX CHTYallisiX, HAaBOAUTH
MPHUKJIAN HOTO PAKTHYHOTO 3aCTOCYBAaHHS Ta apTyMEHTH Ha MiITBEPKEHHS BJIACHUX JTYMOK.

IV. Bucoxuii pisens (0,9-1,0 6aniB). TeopeTHuHHI 3MiCT Kypcy 3acBO€HO MOBHicTIO. CTYJIEHT Ma€ CHUCTEMHI, [OBHI,
rMOOKI, MIIHI, y3araJbHEeHI 3HaHHSA MPO MPEIMETH, SBUINA, IMOHITTS, TEOpii, IXHI CYTTEBI O3HAKH Ta 3B’S30K OCTAHHIX 3
IHIIUMHU TIOHATTSAMH B 00Cs31 Ta B MeXaxX BMMOI HAaBYAJIBbHOI NMPOTPAaMH, YCBIIOMJIEHO BHKOPHCTOBYE iX y CTaHIApTHUX Ta
HECTaHJAPTHUX CHUTYallisiX. YMi€ CaMOCTIHHO aHali3yBaTH Ta 3aCTOCOBYBATH OCHOBHI IOJIOXKEHHs TeOpii Ui BUPILICHHS
HECTaHJApPTHUX 3aBllaHb, POOWTH TMPaBWIbHI BHUCHOBKH, TNpHiiMaru pimeHHs. CTyAEHT BIJBHO BOJIOAIE BHBYCHUM
NPOrPaMOBUM MaTepiajioM, YMIJIO TOCIYTOBYETHCS HAYKOBOIO TEPMIHOJIOTIEI0, BMIE ONpalbOBYBaTH HAyKOBY iH(OpMAILiio;
BMi€ CaMOCTIfHO IMOCTaBUTH METy AOCHIPKEHHS, 3HaXOAWTH HOBi (akTH, SBHINA, iiei, caMOCTIfHO BHKOPHCTOBYBATH IX
BiJIMTOBITHO 10 TIOCTaBJICHOI METH, BKa3y€e NMUBIXH 1i peanizaiii; poOUThs aHalli3 Ta BUCHOBKH.

Kinyesuii pe3ynvmam 0OUHUCITIOETHCS SIK CyMapHHIA Oalt 32 BCi MOJTYII (JTi€ CHCTEMa HaKOITMUEeHHS OaJtiB).
IlIxana ouinoBanHs: HanionaabHa ta ECTS

5 O1iHKa 33 HALIIOHAJIBHOIO IIKAJIOK
Cyma GaiB 3a BCi BHIU .
M L . Ouinka ECTS IS eK3aMEHY, KypCOBOTO MPOEKTY (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 HE3aJJOBUILHO 3 MOXIIMBICTIO HOBTOPHOTO HE 3apax0OBaHO 3 MOKIJIUBICTIO TOBTOPHOTO
CKJIaJaHHS CKJIaJIaHHs
0-34 = HE3aJJ0BUIFHO 3 000B’SI3KOBUM MOBTOPHHM HE 3apaxoBaHo 3 000B’3KOBUM IMOBTOPHUM
BUBYCHHSAM JHCIHUILTIHH BHBYCHHSAM JIUCLHUILTIHH

12. MeToanyHe 3a6€e3N€4YEHHA
HaBuanpHO-METOAMYHUN KOMIUIEKC, HaBYalIbHI TOCIOHUKH, JOBIIHUKH, TIIYMadHi CJIOBHHKH, METOJUYHI
peKoMeHallii 10 J1abopaTopHUX pooiT:
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