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BCTVYII
1. Mera qucuuNJIiHM — MiITPUMaHHS Ta 3aCBOEHHS 0a30BUX 3HAaHb 3 OCHOB TEPMOJMHAMIKHM Ta
MOJIEKYJISIPHO-KIHETUYHOI TeOopii peYOBHHHM, a TAKOK HAaBUYOK JI0 3aCTOCYBAHHS LIUX 3HaHb B raiysi
eKCIEPUMEHTAIbHHUX Ta TEOPETUUHUX JTOCIIKEHb TEII0(QI3UYHUX BJIACTUBOCTEH PEYOBUHU B PI3HUX
arperaTHUX cTaHax.

2. IlonepeaHi BUMOIH 10 ONIAHYBAHHS 200 BUOOPY HABYAJIBbHOI AMCIUILIIHU:

1. 3HAaTH OCHOBHI MOHATTS IIKUIBHOrO Kypcy «®Pi3uka», yHIBEpCHTETCHKOrO Kypcy «MexaHikay,
«Marematnuauii aHami3z» (MEpHINA ceMecTp), «AHAITHYHA TEeOMETpis Ta IiHiifHa anreOpay» (Tepimi
ceMecTp).

2. BwMmiTu 50Ti4HO 1 TOCTIIOBHO (OPMYIFOBATH OCHOBHI ITOJIOKEHHS 1 3aKOHW MOJICKYJISIPHOT (hi3UKH Ta
TEPMOJIMHAMIKH; TPAIIOBATH 3 OCHOBHUMHM 3aKOHAMH 30€peKeHHsI MEXaHIYHUX BEJIMYMH; BiJIGHO ONEpYBaTH
MOHATTSIMU MaTEMaTHYHOTO aHaji3y i 3aCTOCOBYBATH iX 710 (Di3MUHUX TPOOIIEM.

3. Bononiti enieMeHTapHUMU HaBUYKaMH OTPUMaHHS 1 aHamizy iHpopMallii, eleMeHTapHUMH HaBUKaMHU
MOIIYKY Ta ONMPAaLOBaHHS CIIELiali30BaHOl JiTepaTypH, I0OYA0BH PO3B’ 3Ky ayreOpaiuHux i audepeHminanx
PiBHSIHB, TOOYAOBH Ta aHaAMI3y rpadidHMX 3aJIEKHOCTEH.

3. AHoTaliss HaBYATbHOI TUcIMILTiHM / pedeperc:

VY kypci MOEKyISIpHOT (PI3UKHU PO3MIISAAIOTECS MAKPOCKOMNIYHI SIBUIIA, Y TOMY YHCII1 TEIUIOBI,
BUXOJSIYM 3 OCOOJIMBOCTEM aTOMHO-MOJIEKYJISPHOT Oy/IOBU PEYOBHMHU, Ta OCHOBHI 3aKOHH
MOJICKYJIIpHOI (PI3MKH B MeXax Kypcy 3aranbHoi (i3uku maia (Gi3UYHUX (aKyJIbTETiB
KJIaCUYHUX  yHiIBepcuTeTiB. BuKIamaloThCs JBa OCHOBHI  METOIU  JOCHIIKEHHS
MAaKpOCKOIIYHUX SIBHIL: TEPMOJAMHAMIYHMNA 1 CTAaTUCTMYHUN. BrnacTWBOCTI Tu1 B PI3ZHHUX
arperaTHUX CTAaHaX MOSCHIOIOTHCS, BIACTUBOCTSAMU YACTHHOK, 3 SKMX BOHHM CKIJIAJAIOThCA,
CHJIaMH, sIK1 JIIOTh MDK YaCTUHKaMH. J[eMOHCTPYEThCS 3B’SI30K MOJICKYISIPHOI (Di3UKH 3
ximiero Ta Oionoriero. OyHIaMEHTATFHUN XapaKTep 3aKOHOMIPHOCTEH, 1110 TPE/ICTaBJICH] B
JAaHOMY Kypcl, BU3Hauae oro 6a3ucHe Micle cepesl IHIUX KypciB (Pi3uKH, 30KpemMa, KypciB
TEPMOJUHAMIKM 1 CTATUCTUYHOI (I3UKHM, aTOMHOI (I3MKM 1 YaCTKOBO EJEKTPUKU Ta
MarHeTUu3My.

Temartuka mabopaTopHUX poOIT 103BOJISIE OLIBII YCHIIIHO ONMAHyBaTH TaKi OCHOBHI PO3/I1IH

Kypcy MonekynsipHoi (13uKu:

1. SIBumia nepenocy (;madopatopHi poootu Ne4,7,8,9,12,15,16).

2. ®azosi nepexoan (Nel0,18).

3. Tepmonunamika (Ne2,3,13).

3. Kaninsiphi siBuiia ta BractuBocTi pigu (Ne 5,11).
4, Tennogi BiactuBocTi TBepaoro Tina (Nel,19)

PesynbTaTi HaBYaHHS TOJSATAIOTH B YMIHHI 3aCTOCOBYBAaTH OCHOBHI 3aKOHH MOJIEKYIJISIPHOT
Ghi3uKH K U1 pO3B’A3KY 3aj7a4, Tak 1 B OTpUMaHHI HaBHYOK MPAKTHYHOTO BUKOPHUCTAHHS
TaKMX 3aKOHIB MPH BHUKOHAHHI €KCTICPUMEHTAIBHUX JTa0OPATOPHHUX POOIT 3 MOJICKYJISIPHOL
¢b3ukn. MeTonu BUKIANaHHS: JIEKIIi, MPAKTUYHI 3aHATTSA, KOHCYIbTallli, icnmut. Meroau
OLIIHIOBAHHS : OMMUTYBAHHS B MPOIEC] JIEKII1], KOJTOKB1YyM, KOHTPOJIbHI pOOOTH IICIIsi OCHOBHUX
PO3ILTIB KypCy, MepeBipKa JOMAITHIX 3aBAaHb, ek3aMeH. [1icyMKoBa OIliHKa CKIIAJa€eThes 3
CEMECTPOBUX MOJYIBHUX OIIHOK (60%) Ta OLIHKH MiICYMKOBOTO KOHTPOJIIO 3HaHB (40%).

4. 3aBnaHns (HaBYaJIbHI IiJi) — OBOJOMIHHS METOAMH 1 TPUHIIUIIAMHA HEOOXITHUMH B MailOyTHIH
MPaKTUYHIN TiSIBHOCTI (PaxiBIld, BiAMOBIIHUMH BMIHHSMHU 1 HABHUKUMHU.



3rigHo BuMor mpoekty CraHmgapTy BHINOI OCBiTH YKpaiHu (mepumii (0akaiaaBpChbKUii) PIBEHb BUIIOL
OCBITH, TUCLUILIIHA 3a0€3meuy€e HaOyTTs 3100yBa4aMu OCBITH HACTYITHUX KOMNEMeHmHOCmel.
iHmezpanvHoi

31aTHICTH pO3B’SA3yBaTH CKJIA/IHI CHelliaNi30BaHi 3a/1a4i Ta MPaKTHUYHI MPoOIeMu 3 (i3UKH Ta ONTUKH Y
npodeciitHii AisIbHOCTI a00 y MPOIIeC] MOJAJBIIIOr0 HaBYaHHs, 1110 Tiependadae 3acTOCyBaHHS IEBHUX
TEopiil 1 METONIB Cy4acHOi ONTHKH, IO XapaKTEpU3YETHCS CKIAJHICTIO Ta HEBU3HAYEHICTIO YMOB,
3/1aTHICTh OpPraHi30BYBaTH 1 MPOBOJUTH ONTHUYHI BUMIPIOBaHHS, PO3POOJISTH 1 BUKOPHUCTOBYBATH Ha
MPAKTULI ONTUYHI CUCTEMH 10N TOETIEKTPOHHI KOMITJICKCH.

3arajJbHUX
3KI1. 3/1aTHICTb 110 abCTPaKTHOT O MUCJICHHS, aHaJi3zy Ta CUHTE3Y.
3K2. 3/1aTHICTb 3aCTOCOBYBATH 3HaHHSA y MPaKTUYHUX CUTYaLsX.
3K3. Hapuuku BUKOPHUCTaHHS iH(opMaLiiHUX 1 KOMYHIKaIIHHUX TEXHOJIOT1H.

3K4. 3natHicTh OyTH KPUTHYHUM 1 CAMOKPUTUYHHM.

3K12. 3paTHICTh  CHUJIKYBaTHCS  JEp)KaBHOKO  MOBOK  SIK  YCHO, TaK 1 IHCbMOBO.
3K13. 3gaTHICTH CHUIKYBATHCS 1HO3EMHOIO MOBOIO.

(daxoBux

O®KI1. 3HaHHA 1 pO3YMIHHS TEOPETHMYHOrO Ta EKCIEPUMEHTAJIbHOIro Oa3ucy cydacHoi (i3MKu Ta
aCTPOHOMIi.

O®K2. 3paTHICTh BUKOPHUCTOBYBAaTH Ha MpakTHlll 0a30Bi 3HaHHA 3 MaTeMaTHUKU SIK MaTeMaTHYHOTO
arapaty (i3UKH 1 aCTPOHOMII IpU BUBYEHHI Ta JOCIIKEHHI (PI3MYHHMX Ta aCTPOHOMIYHHMX SIBUII i
IPOLIECIB.

O®K3. 37aTHICTh OLIIHIOBATU HOPSAOK BEJIWYUH Yy PI3HUX JOCHIIPKEHHAX, TaK caMoO SK TOYHOCTI Ta
3HAYUMOCTI PE3yJIbTaTIB.

@®KS5. 3naTHiCT, BUKOHYBATH OOYMCITIOBAIBbHI €KCIIEPUMEHTH, BUKOPUCTOBYBATH YUCEIbHI METOIH IS
PO3B’s3yBaHHSA (I3MUYHHUX Ta aCTPOHOMIYHHUX 33124 1 MOJACITIOBAHHS (PI3UYHUX CHCTEM.

OK?7. 3n1aTHICTh BUKOPUCTOBYBATH 0a30Bi 3HaHHA 3 (DI3MKHU Ta aCTPOHOMII AJsl pO3yMiHHS OyIOBHU Ta
MOBEIIHKY IPUPOJIHUX 1 IITYYHUX 00’ €KTIB, 3aKOHIB iICHYBaHHS Ta eBoJitolii BeecBiTy.

@®KO9. 3naTHicTh NpaiioBaTy 3 JpKepeaaMyu HaBYaIbHOI Ta HAyKoBOi iH(opMaiii

®K10. 3maTtHICTP CaMOCTIHHO HABUYaTHCS 1 OMAHOBYBATH HOBI 3HaHHA 3 (DI3WKH, aCTPOHOMIl Ta
CYMDKHUX rajy3ei.

®K13. OpienTanis Ha HAMBUII HAYKOB1 CTaHIapTH — O013HAHICTD 110/10 GyHIaMEHTAIbHUX BIIKPUTTIB
Ta TEOPIiH, K1 CYTTEBO BIUIMHYJIM HA PO3BUTOK (PI3MKH, ACTPOHOMIT Ta IHIIMX IPUPOJAHUYUX HAYK.
OK15. 3HaHHA 1 pO3yMiHHS TEOPETUYHOTO Ta €KCIEPUMEHTAIBHOr0 0a3KuCy Cy4acHOI ONTHUKH.

Ta MPOTrPaMHUX PE3yJIbTAaTiB HABUAHHS:

[TPH1. 3Hatu, po3ymiTH Ta BMITH 3aCTOCOBYBAaTH Ha 0a30BOMY PiBHI OCHOBHI MTOJIOKEHHS 3arajbHOI Ta
TEOPETUUYHOI (PI3UKU, 30KpEMa, KIACHYHOI, PEIATUBICTCHKOI Ta KBAaHTOBOI MEXAaHIKH, MOJIEKYJISIPHOT
¢G13UKHM Ta TEPMOAMHAMIKH, €JIEKTPOMAarHeTU3My, XBUJIbOBOI Ta KBAaHTOBOI ONTUKH, (PI3UKMU aToOMa Ta
aTOMHOrO $Apa JJsl BCTAHOBJIEHHS, aHali3y, TIyMauyeHHs, MOSCHEHHs W kinacudikaiii cyTi Ta
MEXaHI3MIB PI3HOMaHITHUX (I3MYHMUX SABHUIIL 1 TPOIECIB JIJIs1 PO3B’I3YBAHHS CKJIAIHUX CIEIliai30BaHUX
3aJlay Ta MPaKTHYHHUX MPoOseM 3 (i3HKH Ta/abo acTPOHOMIi.

[TPH3. 3HaT 1 pO3yMiTH €KCIIEpUMEHTAJIbHI OCHOBU (Di3MKHU: aHAIi3yBaTH, OMUCYBATH, TIIYMAauynUTH Ta
MOSICHIOBAaTH OCHOBHI €KCIIEpUMEHTAJIbHI MIATBEPPKEHHS 1CHYIOUNX (PI3UYHUX TEOPIi.

[IPH4. Bwmitu 3acrocoByBaTH 0a30Bi MaTeMaTH4YHi 3HAHHS, SKI BUKOPHCTOBYIOTHCS Yy Gi3uIl Ta
acCTPOHOMII: 3 aHaJITUYHOI TeOMeTpii, JIIHIHHOT ajnredpy, MaTeMaTUYHOI O aHAJI3y, Au(epeHIialbHUX Ta
IHTErpajJbHUX PIBHSIHB, TEOPil WMOBIPHOCTEH Ta MAaTEMAaTHYHOI CTATHCTHKH, TEOpii TPy, METOMIB
MaTeMaTU4yHOi (pi3uKH, Teopii PYHKIIIH KOMIIIEKCHOT 3MIHHOI, MATEMaTUYHOTO MOJICITIOBAHHSI.

[TPHS. MaTu 6a30Bi HAaBUYKK CAMOCTIIfHOTO HABYAHHS: BMITH BiJIITYKOBYBATH MOTPIOHY iH(POpMAITit0
B JPYKOBaHUX Ta €JEKTPOHHUX JDKepesax, aHalll3yBaTH, CUCTEMaTU3yBaTH, PO3YMITH, TIyMayuTH Ta
BUKOPHUCTOBYBATH ii JJI BUPILICHHS HAYKOBUX 1 MPUKIAIHUX 3aB/IaHb.

[TPH11. BmiTi ynopsakoBYBaTH, TIYMayWTH Ta y3araJbHIOBATH OJEp)KaHI HAYKOBI Ta MPaKTHYHI
pe3ybTaTH, POOUTH BHCHOBKH.
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[TPH17. 3uatu 1 po3yMiTH poJb 1 Miclie (Pi3UKH, aCTPOHOMII Ta IHIIMX HPUPOJHUYMX HAYK Y 3arajibHii
CHCTEMI 3HaHb IPO MPHUPOAY Ta CYCHUILCTBO, Y PO3BUTKY TEXHIKM W TEXHOJIOTIH Ta y (opMyBaHHI
Cy4acHOI'0O HAyKOBOT'O CBITOTJISTY.
[TPH18. Bonoaitu nep>kaBHOIO Ta iHO3EMHOK MOBaMH Ha PiBHI, IOCTATHLOMY JIJISI YCHOT'O 1 TUCbMOBOT'O
npodeciitHoro CriJIKkyBaHHs Ta IPEe3eHTAIlli Pe3y/IbTaTiB BJACHUX JOCIIKCHb.

[TPH23. Po3yMiTu icTOpit0 Ta 3aKOHOMIPHOCTI PO3BUTKY (Pi3UKH Ta aCTPOHOMII.
[TPH25. Matu HaBUYKH CaMOCTII{HOTO MPHUHHSATTSA pilIeHb CTOCOBHO CBOiX OCBITHIX TpPa€eKTOpid Ta
npo¢eciiiHOro po3BUTKY
Pe3y,]1],TaTn HABYAHHSA 32 JUCHMILIIHOKO: (ONUCYIOMbCA 3 0emanbHOI0 00CMOSIPHICMIO 0N pO3POOKU 3aX00i6
OYIHIOBANHSL)

Pesynomam naguanns o Memoou Memoou Bidcomox y
(1. smarm; 2. BmiTH; 3. KOMYHiKaIlis * QUKTIAOAHHS | OYiHIOBaNHA nidCTMKOGE
4. aBTOHOMHICTB Ta BiJIMIOBiIAJIbHICTH *) P ; oy o
(* 3aMOBHIOETHCS 32 HEOOX1THICTIO, HAITPUKIIAM YIS wmﬂ. 3
IIPaKTHK, JJAGOPATOPHHUX KyPCiB TOLLO.) Oucyunninu
Kon
Pesynbrar HaBUaHHS

1.1 | 3natu maremaTn4He POpMYIIOBAHHS Ta Jlexuyii, Konmponohi 15
(hi3MuHUI 3MICT OCHOBHUX ITPHUHIIUIIIB Ta camocmitiHa pobomu, nepesipka
3aKOHIB MOJIEKYJISIPHOT (Di3UKH. poboma, O0OMauUIHIX 3a60aHb,
3HaTH OCHOBHI (i3UYHI EKCIIEPUMEHTH, Ha NPAKMUYHI ONUMy8aHHs nio
SAKUX 0a3ylOTBCSI 3aKOHH MOJIEKYISPHOL 3anamms, Yac nPaKmMuyHUx
¢i3uku. 3HaTH OJMHUII BUMipIOBaHHS nabopamopui 3aHAMD,

OCHOBHHX (DI3MYHUX BEJMUHH, 110 pobomu KOJIOK6IYM, eK3AMEH.
XapaKTepu3yloTh  SBUIA  MOJEKYISPHOI

¢izuku, y Cucremi iHTEpHAaIliOHATIBHIN

(CD).

12 | 3Hatu  naBa  MeTroaM  ommCyBaHHS 1 | Jlekyii, KoumponvHhi 10
JIOCTIJDKSHHST TIPOIIECiB, SKI BiIOYBAIOTBCS B | caMOCMIliHA pobomu, nepesipka
MaKpOCKOIIYHUX TUIAX: CTaTUCTHYHUH 1| poboma, OOMAUHIX 3060AHb,
TepMOIMHAMIYHHH. NPaKMuyHi ONUMYBAHHS NiO

3aHamms, Yac nPaKmMuyHUx
nabopamopHi 3aHAMb, KOJIOKBIYM,
pobomu eK3aMeH.

1.3 | Po3ymit 3B’A30K MOJIEKYJIApHOI (isuku Ta | Jlexyii, Konmponohi 10
TepPMOJAMHAMIKH 3  IHIIUMU  HAyKaMU | caMOCMiliHa pobomu, nepesipka
XiMIYHOTO Ta 010JIOTIYHOTO HAMIPSIMKY. poboma, 0oMauiHix 3a60anb,

NpaKmudti ONUMYBAHHS Ni0
3anamms, Yac nPaKmMuyHux
nabopamopHi 3aHAMb, KOJIOKEIYM,
pobomu eK3aMeH.

2.1 | Bmiti 5oriuHo 1 mocmiioBHO (opMymtoBatH | Jlexyii, Konmponohi 15
OCHOBHI TTOJIO’KEHHS 1 3aKOHM MOJIKYISIPHOI | camocmitina pobomu, nepesipka
¢isukn Ta TepMoamHamiku. PospaxyBatu | poboma, doMauHix 3a60amb,
Tero(i3uyHi BIACTHBOCTI PEUYOBHHU TPH | NPAKMUUHI ONUMYBanHs nio uac
HasSBHOCTI iHQOpMalii Tpo TepMiuHE Ta | 3aHAMMSA NPAKMUYHUX
KaJIOpUYHE PiBHSHHS CTaHy. 3aHamb,

KO]lOKGin, EK3aMEH.




2.2 | Bmiti OB’ SI3yBaTH MakpockoniuHi | Jlexyii, Koumponwvni 20
XapaKTePUCTUKH PEYOBUHH 3 | camocmiiina pobomu, nepegipka
0COOJIMBOCTSAIMH 11 MOJICKYJIIPHOI CTPYKTYPH. | poboma, OOMAWHIX 3060AHb,
3acTOCOBYBaTM ~ METOAM  MOJCKYJSIPHOL | mpakmuumi onumyeanHs nio
(Gi3UKM Ta TEPMOAMHAMIKH Y 1HIIUX Taly3sX | 3aHAmMMmS, uac npakmuyHux
HayKH. nabopamopHi 3aHAMb,

pobomu KONIOKBLYM, eK3AMEH.

2.3 | BmiTi camocTiifHO mpartioBatH 3 BianoBinHOwO | Camocmitina Koumpononi 10
JITEpaTypor IO MOJICKYJSIpHiN (i3uili Ta | poboma, npakxmuyuui | pobomu, nepesipka
OocHOBaM  TepmoguHaMiku.  CaMocCTiliHO | 3awusmms domauiHix 3a60amb,
npuidMaTd  pillleHHsT  CTOCOBHO  CBOTO ONUMyB8aHHs Nio
podeciiiHOTO PO3BUTKY. uac npakmuyHux

3aHsAMb,
KOJIOKGLYM, eK3AMEH.

24 | BmiTH po3B’si3yBaTH OCHOBHI THIHM 3a1a4 3 | Camocmitina Konmponohi 20
MOJIEKYJSIpHOI (i3uKH; CTBOprOBaTH (Bi3W4HI | poboma, npakmuuui | pobomu, nepesipka
MOJIeJli MaKpOCKOIIYHUX SIBHII] HAa OCHOBI | 3ausmms OOMALUHIX 3060AHb,
aTOMHO-MOJICKYJISIPHOI OYI0BU PEYOBUHH. onumyseamHs nio

Yac npaKmuyHux
3aHAMD,
KOJIOK6IYM, eK3aMeH
5. CniBBiIHOIIEHHSI pe3yJbTATiB HABYAHHS AMCHUILUIIHH i3 mMporpaMHUMU
pe3yabTaTaMM HAaBYAHHS (1e0008 A3K080 0115 UDIDKOBUX OUCYUNILIH)
Pe3yabTaTn HAaBYaHHS TUCIUILTIHH 11(12(13] 21/22|23|24

IIporpamui pe3yabTaTu HABY AHHS

IIPH1.3naTi, po3ymiTH Ta BMITH 3acCTOCOBYBaTH Ha 0a3oBOMY | + | + | +

piBHI OCHOBHI TMOJIOKEHHsI 3arailbHOi Ta TEOPETHYHOI (i3HKH,

30KpeMa, KIJIACHYHOI, PEIATUBICTCHKOI Ta KBAHTOBOI MEXaHIKH,

MOJIEKYJIApHOI (I3MKM Ta TEPMOAMHAMIKH, E€IEKTPOMAarHeTU3MY,

XBUJILOBOI Ta KBAaHTOBOI ONTHKH, (i3MKU aTOMa Ta aTOMHOTO sIpa

JUTsl  BCTAHOBJICHHS, aHami3y, TJIyYMaudeHHs, IOSCHEHHS U

KJacudikaii cyTi Ta MeXaHi3MiB pi3HOMaHITHUX (PI3UUHUX SIBUI 1

MPOLIECIB JUIsl PO3B’SA3yBaHHS CKJIAJHUX CIEIiaji30BaHUX 3a7ad Ta

IPAaKTUYHUX Ipo0JieM 3 (i3uKu Ta/abo acTpOHOMII.

IIPH3. 3nat 1 poO3yMITHM €KCIEpUMEHTAJbHI OCHOBM i3uku: | + | + | +

aHaJi3yBaTH, ONUCYBAaTH, TIIYMAaUUTH Ta TOSCHIOBAaTH OCHOBHI

EKCIIEpUMEHTAJIbHI MITBEPXKCHHS ICHYIOUUX (PI3UYHUX TEOPIii.

[TPH4. Bwmitu 3actocoByBaTH 0a30Bi MaTeMaTW4yHI 3HAHHSA, SKi + |+ +

BHKOPUCTOBYIOTBCA Yy (I3WIII Ta acTPOHOMIi: 3 aHATITHYHOI

reoMerpii,  JHIKHOI  anreOpu,  MaTeMaTHUYHOrO  aHAII3Y,

JudepeHLiadbHUX Ta IHTerpajdbHUX PIBHSAHB, TEopil HMOBIpHOCTEH

Ta MaTeMaTU4YHOI CTATUCTUKU, TE€OPIi Py, METO/AIB MaTeMaTH4YHOT

¢i3uku, Teopii (QyHKLIH KOMIIJIEKCHOI 3MIHHOI, MAaTeMaTUYHOIO

MOJIEJTFOBAHHSI.

[TPH8. Matu 0a30Bi HaBHYKH CAMOCTIHHOTO HaBYaHHS: BMITH +

BIIIIYKOBYBaTH MOTpiOHY iHdoOpMaIito B JIpYKOBaHHUX Ta

EIIEKTPOHHHUX JKepeax, aHalli3yBaTH, CHCTEMaTU3yBaTH, PO3YMITH,

TIIYMauyUTH Ta BHUKOPUCTOBYBATH Ii AN BUPIIIEHHS HAyKOBHX 1

MIPUKJIATHUX 3aBJaHb.
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I[TPH11. BmiTi ynopsakoByBaTH, TJAYMAauWTH Ta Yy3arajibHIOBaTH + +
oJiep’KaHi HAYKOBI Ta MPAaKTU4YHI Pe3YyJIbTaTH, POOUTH BUCHOBKH.

[TPH17.3naTu i po3yMiTH poib i Micie Ppi3uKu, acTpOHOMII Ta iHIKX | + + | +
OPUPOJHUYMX HAyK y 3arajpHil cucTeMi 3HAaHb MPO MPUPOLY Ta
CYCHIJILCTBO, Y PO3BUTKY TEXHIKM Il T€XHOJIOTIH Ta y (opMyBaHHI
CY4aCHOI'0 HayKOBOI'O CBITOTJISIALY.

[TPH18. BosoniTi Aep)kaBHOK Ta 1HO3EMHOK MOBaMH Ha pIiBHI, + +
JIOCTaTHHOMY JIJISl YCHOT'O 1 TUCHMOBOT'O TPO(ecifHOro CHiIKyBaHHS
Ta Mpe3eHTallil pe3ybTaTiB BIACHUX JOCIiIKEHb.

ITPH23. Po3ymiTH icTOpit0 Ta 3aKOHOMIPHOCTI pO3BUTKY (i3uku Ta | + + |+ |+
acTpOHOMII.
[TPH25. MaTui HaBUYKHA CAMOCTIHHOTO IPUIHATTS PillleHh CTOCOBHO + +

CBOIX OCBITHIX TPa€KTOPIi Ta MPOQeCciiiHOrO PO3BUTKY.

6. Cxema (popMyBaHHA OLIHKH.

6.1 ®opmMu OLIHIOBAHHS CTY/EHTIB:

KonTpone 31ificHIOETBCS 3a MOIYJIbBHO-pEHTHMHIOBOIO cucTeMor. BoHa ckimamaerscs 3 3
MOJyJIiB. Pe3ysibTaTi HaBuaabHOI ISJILHOCTI CTYAEHTIB OLIIHIOEThCA 3a 100-0anbpHOI0 MIKaIOok0.
@®opMH NOTOYHOTO KOHTPOJIIO: OLIIHIOBAHHS BUKOHAHHS IOMAIIIHIX T4 CAMOCTIHHUX 3aBJIaHb,
KOHTPOJBHUX pOOIT, 3aXHCT JabopaTopHuX poOiT. IIpum BucTaBiaeHHI OaiB 3a MOIYJIbHHI

KOHTPOJIb BPaXOBYIOThCS:
- YMIHHS Ta HABUYKH PO3B’sA3yBaHHs (Hi3WYHUX 33/1a4 32 KOYKHOIO TEMOIO;

- CTYIiHb AKTHUBHOCTI CTYJEHTa I 4ac PO3B’sA3Ky 3ajad; SKiCTb BUKOHAHHS
JIOMAIIIHIiX 3aBJaHb;

- SIKICTh CAMOCTIHHOI pOOOTH CTy/€HTa IPU BUKOHAHHI BiIIOBIIHUX 3aBAaHb JJIs
caMOCTiitHOT poOOTH Ta pO3p0oOIIi MPOOIEMHUX TEM.

OO6O0B’SI3KOBMM € BUKOHAHHSI Ta 3aXUCT 8 1a00paTOpHUX POOIT.

O1iHIOBaHHS 3HaHb IPOBAJIUTHCSA 32 TAKOK CXEMOIO:

6.2 Oprani3zauisi oiHIOBaHHA:

MoTo4nmii —

Ilepuinii 3MICTOBHHUHA MOIYJIb

— BukoHaHHs 1OMaIIHIX 3aBJIaHb J10 TPAKTUYHUX 3aHSTTh,

poOoTa Ha HUX, KOHTPOJIbHA po00Ta HAa MPAKTHYHHUX 20 Gauis;
3aHSITTS, 3aXUCT Ja00PaTOPHUX POOITX—

JIpyruii 3MICTOBHHUNA MOIYJIb

— YyacTh y KOJIOKBlyMax, 3aXUCT JaOOPaTOPHUX POOIT — 20 6autis;
Tperiii 3MICTOBHUI MOIYIb
— BukonanHs JoMamiHix 3aBIaHb 10 TPAKTUIHUX 3aHATTD, 20 Gauis.

poboTa Ha HUX, 3aXHUCT JabopaTopHUX poOiT. [TizcymkoBa
KOHTpOJIbHA poOOTa —

IlincymxoBHii KOHTPOJIB (icIUT) 40 Ganis.

VY BUMaJKy BiICYTHOCTI CTyJIEHTa 3 MOBXHHUX NMPHUYMUH BiAMpaIfoBaHHs Ta nepesnadi MKP
3MIHCHIOIOTHCS Y BiANMOBiMHOCTI 10 «IloMoeHHs Mpo MOPSAIOK OIIHIOBAHHS 3HAHb CTY/ICHTIB
IpU KPeAUTHO-MOJYJIbHIN cucTeMi oprasizalii HaB4aJpHOro mpouecy» Bix 1 xoBTHsa 2010

POKYy.



IMincymkoBe oninioBanns y ¢gopmi ex3ameny’: (000B’3K0Be NPOBeIeHHS
eK3aMeHaIlliiiHOro OUIHIOBAHHSI B MUCLMOBIi (hopmi)

3MI 3M2 3M3 eksamen | LLACYMKoBa
OIliHKA
Minimym 12 12 12 24 60
Makcumym 20 20 20 40 100

¥ 6UNaoKy KOMILIEKCHOT0 eK3aMeHY CJ1i0 8Ka3amu numomy 6azy CKiaoo8ux
CTyIeHT He JIONMyCKaeThCs 10 eK3aMeRy, SKIIO ITiJ] 9ac ceMecTpy Habpas Menmie 36 Gais.®

(c1io uimko nponucamu ymoeu, AKi 6UCYBAIOMbCA 6UKIA0AYAMU OAHOT OUCUUNTIIHU).
OniHka 3a ICOUT HE MOXKe OyTH MEeHIIOK 24 0asiB ISl OTPUMaHHS 3arajlbHOI TO3UTUBHOI OLIIHKU
3a Kypc.

Ilpu yvomy, Kinvxkicme oanie:

1-34 BifnoBizae OIiHIN «HE3aI0BITLHO» 3 000B’ I3KOBUM MIOBTOPHUM BUBYCHHSIM JTUCITUTUTIHY;
35-59 BianoBiA€E OIIHII «HE3aIOBUTBHO» 3 MOMKITUBICTIO TOBTOPHOT'O CKJIAIAHHST;

60-64 BiOBIIA€ OLIHIII «330BUILHOY» («IOCTATHBHOY ),

65-74 BiAmoBigacE OIHIN «3a00BIIHHON;

75 - 84 BimnoBimae oIiHII «100peY;

85 - 89 BimmnoBinac omiHI «g00pe» («Iyxke 100pe»);

90 - 100 BiammoBimae OLIHII «BIAMIHHOM.

6.3 lllkaja BignmoBigHOCTI OLIHOK

3a 100 — 6anpHOIO IIKAI00 3a HaIliOHAJTLHOIO IIKAJIOI0
90-100 5 BIIMIHHO
=5 Tu] e
05- 74 3 3aJI0B1JILHO
60 — 64
35-59 2 HE3aI0BLIBHO
1-34

5 CeMecTpoBy KiIbKiCTb GaiiB GOpMYIOTh Gali, OTPUMAH] CTYIEHTOM Y TPOLIEC TEOPETUIHOTO 3aCBOEHHS MaTepiany 3 ycix
PO3MUTIB JMCIMILTIHK, CEMIHAPCHKUX 3aHsTh, BHUKOHAHHS MPAKTHYHHX, Ja0OpaTOPHHX, IHIMBIAYaIbHUX, IMiJICYMKOBHX
KOHTPOJILHUX POOIT, TBOPUHX POOIT BIPOJIOBIK CEMECTPY, MepedadeHnx poOoUuoo HaBYabHOO mporpamoro (100 GaiB - 0
3aniKO8UX OUCYUNTH, V BUNAOKY, AKWO OUCYUNTIHA 308EPULYEMbCA eK3AMEHOM, Mo pO3Nooin 30IUCHIOEMbCA 3d MAKUM
aneopummon: 60 banie (60 %) — cemecmposuii konmpons i 40 6anie (40%) — exzamen).

6 V sunaoky, xonu oucyuniina 3aéeputyemocs exzamerom ne menue — 20 banie, a pexomendosanuti minivym ne menwe 36
oanie, ocKibKU KO CMYOeHm Ha ek3ameHi Habpas merue 24 6anie (a ye 60% 6i0 40 banie, 6i06e0eHUX HA EK3AMEH), MO BOHU
He 000arompcs 00 cemMecmposol OYIHKU HEe3ANeHCHO 610 KUIbKOCMI Oalie, OMPUMAHUX NiQ 4ac cemecmpy, d 6 eK3aMeHayiliHill
sidomocmi y 2paghi «pe3yiibmyroua OYIHKA» NEPeHOCUMbCSL iUt KLIbKICMb OQIi6, OMPUMAHUX NIO Yac cemecmp)y.



7. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHUA

TEMATHUYHWN TJAH JEKIIA I TPAKTUYHUX 3AHATH

No
JeKIill

Ha3Ba aekuii

KinpkicTe rogua

JIEKI1

MpaKTUYH1

CaMOCT.

poboTta

7120

3micmoeuii modyns 1

OcHoBHI
Hepmmii

Jleknist 1.
TEPMOAUHAMIKH.
TEePMOJANHAMIKH.
BBozsAThCS BU3HAYEHHS TEPMOIWHAMIYHOL
CHCTEMH Ta TEPMOAWHAMIYHUX BEJIMYUH.
Hano BU3HAYCHHS OCHOBHUX
TEPMOAMHAMIUYHUX  QYHKLOIM  cTaHy  —
BHYTpiIHbOI eHeprii. Konosi mpouecu.
3aBaaHHs U1 cCaMOCTIHHOI poOoTH

1. BuB4eHHsI MaTepiaily JIeKIIii.

2. 3TiIHO 13 3arajJbHUM IEPETiKOM 3aBJIaHb.

MOJIOKCHHSA
3aKO0H

2

25

Jlexuis 2. JIpyruii 3aKoH TepMOIMHAMIKH.
Huka Kapno.

Jlano Bu3HaueHHs eHTpomii.  3arajibHe
piBHsAHHS aniabatu. [Ipsmuii Ta 3BOpOTHMIA
nuki Kapro. KoedirieHT kopucHoi il
3aBJaHHs ISl CAMOCTIHHOT POOOTH

1. BuB4CHHS MaTepiaiy JICKIIii.

2. 3T11HO 13 3araJbHUM TEPETIKOM 3aB/IaHb

25

Jlekuist 3. TepmoannamMiuHi moreHmiagu.
O3HaueHHS BUTBHOI  €HEprii, eHTaJIbIIi,
TEPMOJIMHAMIYHOIO TMOTeHIany I'i60ca Ta
o0roBopeHHss  iX  (I3UYHOTO  3MICTY.
CniBBIIHOIICHHS MakcBeia Ta ix
3aCTOCYBaHH3I.

3aBaaHHs U1 CaMOCTIHHOI poOoTH

1. BuB4ueHHs MaTepiary JISKIIii.

2.3riHo 13 3aTAJIbBHUM TEPENIIKOM 3aBJIaHb

3aKO0HIB
A0COJI0OTHA

Jekmin 4.
TePMOJANHAMIKH.
TeMmeparypa.
3acTocyBaHHS 3aKOHIB TEPMOJUHAMIKH 10
OIHCY  KOJIOBMX  TpoleciB.  BpemeHHs
abcosmoTHOI Temnepatypu. TepmonnHaMiuHi
OUKIA. TernioBl MalliuHy — 2 TOI.

3aBaaHHs U1 CAaMOCTIHHOT poOOTH

1. BuB4yeHHs MaTepiary JICKIIii.

2. 3riHO 13 3arajlbHUM IEepPEIiKOM 3aB/IaHb

3acTocyBaHHA




5. Jlekwia 5. YMoBM TepMOAMHAMIYHON 2
piBHoBaru. Tperiii 3aK0H TepMOAUHAMIKH.
3acTocyBaHHS 3aKOHIB TEPMOJUHAMIKH 10
JOCITIPKEHHST PIBHOBAXKHHUX CTaHIB CHCTEMHU.
OOroBopeHHss ~ yMOB  TE€pMOJMHAMIYHOI
piBHoBaru. Teopema HepHcra.

3aBmaHHS U1 CAMOCTIHOI poOoTH

1. BuB4yeHHs MaTepiary JIEKIIii.

2. 3rigHo 13 3aTaJIbHUM TEPeIIikoM 3aBAaHb

0. Jekuisa 6. OcHOBM  MOJIEKYJISIPHO- 4
kiHeTH4HOI Teopii. Po3noainu Makcsesia
Ta BoJabmMana.

OcHOBHI BIacTUBOCTI MOJeKyn.  Ywmcio
3ITKHEHb MOJIEKYJ 31 CcTiHKow. OCHOBHE
PIBHSHHS MOJIEKYJISIPHO-KIHETHYHOI Teopii.
MonekynsapHO-KIHETHUHE TpaKTyBaHHS
abcomoTHOI  TeMmmepaTypu. BuBeneHHs
posmoxiniB  MakcBemnia Ta  Bombimana.
3acTocyBaHHS CTATHCTUYHUX PO3MOALTIIB Y
MOJIEKYJIApHIN i3uLi

3aBaaHHs Ui CaMOCTINHOI poOoTH

1. BuBuenHs maTepiary JIEKIIi.

2. 3rijgHo 13 3araJIbHUM IIEpPeJIiKOM 3aBaHb

7. Jlekuis 7. Po3noain I'i60ca. 3acTocyBanHst 4
po3noaity Ti606ca pasm  o0uHCIeHHS
daykryamii.

BuBenenns po3moiny MaxkcBenna.
3acTocyBaHHS pO3MOMINY IJsl OOYHCIECHHS
¢uryKTyarii.

3aBaaHHs U1 cCaMOCTiiHOI poOoTH
1. BuB4ueHHs MaTepiary JICKIIii.
2. 3riHO i3 3araJbHUM MEPETiKOM 3aB/IaHb

OniHka 3a ceMiHapChKi 3aHATTS
Omuinka 3a mabopaTopHi poOOTH

3micmosuit modynn 2

8. Jlekuis 8. MoJiekyasipHO-KiHeTHIHMIT 3
3MicT BHYTpilIHbOI eHeprii. TenoemMHicTh.
TenoeMHicTh ieaqbLHOro ra3zy

MosexynsipHO-KIHETHUHE TPaKTyBaHHS
BHyTpilHbOi  eHeprii.  Teopema  mpo
PIBHOPO3IOALT BHYTPIIIHBOT eHeprii

17IeaJIbBHOTO Ta3y IO CTYMNEHSAX BiJIBHOCTI Ta
I'paHMIIi i 3aCTOCYBaHHS.

3aBaaHHs Ui cCaMOCTIIiHOI poOoTH

1. BuB4yeHHs MaTepiary JICKIIil.

2. 3rijgHo 13 3araJIbHUM IIEPeJIiKOM 3aBJaHb




0. Jlekwia 9. MoJiekyaspHO-KiHeTHYHHU I 2
3MicT eHTpoIil. duykryauii.
BpoyHiBcbKHil pyX.

Q®opmyna  bombnmana Ta  yMOBM i

3aCTOCYBaHHS. ®nykryamii
TEPMOJMHAMIYHUX BEIMYHMH Ta iX MPOSB Y
OpoyHiIBCEKOMY pyci. dpakTanabHi
BIIACTHUBOCTI TpaekTopii  OpOyHIBCHKOI
YACTUHKH.

3aBaaHHs U1 CAMOCTIHHOT poOOTH
1. BuBueHHs MaTepiary JIEKIIii.
2. 3rigHo 13 3aTAJIbHUM TIEPEeJIiKOM 3aBJaHb

10. Jlekuist 10.EHTpomnis mosrimepHoro 2
Januora. 3axon I'yka.

3aBAaHHs Ui CaMOCTINHOI poOoTH

1. BuBueHHs martepiay JIeKii.

2. 3riHO i3 3araJbHHUM MEPETiKOM 3aB/IaHb

11. Jleknis 11. PeanbHi rasm ta ix 2
ckpamJieHHsi. PiBusinus Ban-nep-Baanbca
PiBHsIHHS cTaHy peanbHUX rasiB. BipianbHe
pIBHSHHSA cTaHy. BipiaibHi KoedilieHTH Ta iX
3B’SI30K 3 MDKMOJIEKYJISIPHUM MOTEHII1aJIOM.
Amnauni3 piBHsSHHS BaH-nep-Baanbca.
3aBaaHHs U1 CAaMOCTIHHOT poOOTH

1. BuBYeHHs MaTepialy JIeKIIii.

2. 3r11HO 13 3araJbHUM MIEPETIKOM 3aBJIaHb

12. Jlekuis 12.Kputuuni saBuma. Pizuka 2
¢azoBux nepexoais. Moseky/sipHa ¢gizuka
piauH.

Kputnuna touka B Teopii Ban-nep-Baansca.
3aKOH BIAMOBITHUX CTaHiB.QuyKkTyamii B
OKOJi ~ KPHUTHYHOI  TO4YKH.  Kputnyna
onanecuenuis. Kputuuni inmekcu. da3zosi
nepexoau  mepuioro  poxay.  PiBHsAHHsA
Knanelipona-Knaysiyca. MertacTaOui1bH1
cranu. Kineruka (a3oBUX MepeTBOPEHb.
HenepepsHi ¢a3oBi nmepexoau.

3aBaaHHA U1 CAaMOCTIHHOT poOOTH

1. BuB4ueHHs MaTepialy JeKIii.

2. 3riIHO 13 3arajJbHUM MEPETIKOM 3aBJ/IaHb

Konoksiym

3micmosuii Mooy 3

13. Jlekuisi 13. IloBepxHeBunii HaTsAr. fSIBuima 2
3mouyBaHHs. PiBusinns IOnra-Jlangaaca.
Kaninsipuicts. IloBepxHeBO-aKTHBHI
peYOBHHH.

3aBmaHHS U1 CAMOCTIHOI poOoTH

1. BuB4yeHHS MaTepiary JICKIIil.

2. 3rijgHo 13 3araJIbHUM IIEPeIIikoM 3aBaHb




14.

Jlexuis 14. Moaekyasipaa ¢isuka TBepaux
TiJI.

Kpucramiyai  cucremu. TepMoauHaMiuHi
BJIACTUBOCTI KpucTaiiB. 3akoH [rononra-I1Ti.
3aBaaHHs Ui cCaMOCTIIiHOI poOoTH

1. BuBueHHs MaTepiary JIEKIIii.

2. 3rijgHo 13 3araJIbHUM IIEPeJIiKOM 3aBJaHb

15.

Jlekuis 15. HepiBHoBakHi npouecu.
OCHOBH TepMOJIMHAMIKH HEPiBHOBAKHHUX
NnpoueciB.

TepmonnnamyHi motoku i cuiu. CranioHapHi
craHu. BupoOHuuTBO eHTpomii. 3B 30K MIXK
TEPMOAMHAMIYHUMHU TOTOKAMHU  OJIHAKOBOI
TEH30PHOI PO3MIPHOCTI.

3aBaaHHA U1 CAaMOCTIHHOT poOOTH

1. BuB4ueHHs MaTepiary JICKIIii.

2. 3rigHo 13 3aTaJIbHUM IIEPeJIiKOM 3aBaHb

16.

Jlekuis 16. SiBuiia nepeHocy B rasax.
Cepensst 10BKHHA BIJILHOTO ITPOOIry.
MonexkyasipHO-KIHETUYHUN 3MICT
KoeQILieHTIB AUPY3ii, TEMIONPOBIAHOCTI 1
B’SI3KOCTI.

3aBaaHHs Ui cCaMOCTIIiHOI poOoTH

1. BuBueHHs MaTepiary JICKIIil.

2. 3rigHo 13 3arajibHUM IMEePETiKOM

3aB/IaHb

17.

Jlekuisi 17. BiracTuBocTi piakoro reiro.
MoaexyasipHa ¢gizuka noJsimepis.
Hicasmosa.

HanmmnHicTs piakoro remnito. ®a3osi
NEepPEXOoaH B piAKoMy renito. dpakTalibHi
BJIACTUBOCTI MOJIMEPiB

3aBaaHHA U1 CAMOCTIHOT poOOTH

1. BuB4ueHHs MaTepiary JISKIIii.

2. 3TiJIHO i3 3arajJbHUM IEePENIiKOM 3aB/IaHb.

diHanpHa KOHTPOJIbHA poOoTa

BCBHOI'O

44

30

75

3araapHuii o6car 150 200. B Tomy yucii:
Jlekniit — 44 200.

Ceminapu — 0 200.

[Ipaktnyni 3anstra — 30 200.
JlaboparopHi 3ausTTst — 0 200.

Tpeniaru — 0 200.

Koncynprarii - 1 200.

Camocriitaa po6ora — 75 200.
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KoHTpoJibHi 3anuTanHs Ta 3aBaanHs. 3MicToBuii Moayanb 1

1) BnactuBocrti ineansHoro razy. PiBusaus MenaeneeBa-Knaneiipona. [3onporecu.

2) TepMoauHaMiuHI CHCTEMHM Ta iX cTaHW. TepMoawHaMi4yHI mpoiech. AniabaTHUi TpoIiec.
PiBustHHs aniaGaTu. [TomiTponHuii mporec. PIBHSAHHS MOIITPOIH.

3) Pobora B TepMmomuHamiuHMX TmporecaX. KiIbKiCTh TEIJIOTH. BHYTpilHS —eHepris
TepMOAMHaMIYHOI cuctemHu. [lepinii 3aKoH TEpMOAMHAMIKH.

4) Hpyruii 3akoH TepmoauHamiku. EnTpomis. 3MiHa eHTpomii NpH 130TEPMIYHOMY Ta
130XOpUYHOMY IIpoliecax B ineambHOoMY Tasi. @opmyna bonbiimMana

5) BrnacTtuBocTi izeansHoro ra3y. PiBHsHHS MenneneeBa-Knaneiipona. [3ompornecu.

6) TepmonunamMiyHi cuctemMu Ta ix cranu. TepmomuHaMiyHi mporecu. AmiabaTHuU mporiec.
PiBusinHs agiabartu. IomitponHuii npouec. PIBHAHHSA moniTpony.

7) PoGora B TepmomuHaMiyHMX Tmporecax. KinbkicTh TemaoTd. BHyTpimHsS eHepris
TEPMOJMHAMIYHOI cucTeMHu. [lepmmii 3ak0oH TepMOAMHAMIKH.

8) Hpyruii 3akoH TepmoauHamiku. EnTpomis. 3MiHa eHTpomii Npu i30TepMIYHOMY Ta
130XOpUYHOMY IIpoliecax B iaeanbHoMY rasi. @opmyina bonbliMana.

9) Kozosi npouecu. [ukn Kapno. Ternosi Mammau. KoedinieHT KOprCHOI 1T TEMIOBUX MAIIKH.

XO0noIMIbHUKY, TEMJIOB1 Hacocu Ta ix edekTuBHICcTh. Ilepma Teopema Kapno. TepmonuHamiuHa
IIKajga TeMIepaTyp.

10) Jpyra Tteopema Kapno. HepiBuicte Kiaysiyca. 3MiHa eHTpomii B  130JbOBaHHX
TEPMOAMHAMIYHUX CUCTeMaX. BiflbHa eHeprisi TepMOJUHAMIYHOT CHCTEMHU.

11)  TepmoaunamiuHi noreHuianu. He3anexHi mapaMerpu cTaHy TEPMOIMHAMIYHOI CHCTEMH Ta X
KUIbKicTh. CiBBiIHOIIEHH MakcBesua.

12)  Kpwurepii crifikocTi CTaHIB TepMOAMHAMIYHHUX cHCTeM. HampsMok HEoO0OpOTHHX
TEPMOJIMHAMIYHHX IIPOLIECIB B 130JIbOBAaHMX TEPMOJIMHAMIYHKMX cucTeMax. Teopema HepHcra (TpeTiit
MIPUHIIKAI TEPMOJIUHAMIKH).

3aBaanHs 1 camocTiiiHol podoTu. 3micToBuii Moay.ab 1

1) OTpumaTHl piBHSHHS OJIITPOIIIYHOTO MpoILecy JUIs i1eanbHOro ra3y. PiBHsIHHS afgiabatu ams
i1eaTpHOrO rasy.

2) [TepeBipka Teopemu KapHo amns izeanbHOro rasy.

3) Bukonatu mneperBopenHs Jlexxanapa Big BUIbHOI eHeprii [empMmronbiia A0 1HIIMX

TEPMOJMHAMIYHHUX TOTEHITIAJIIB.

KoHTpoJibHi 3anuTanHs Ta 3aBaaHHs. 3MiCTOBHI MOIYJIb 2

1) Posnonin I'i66ca. OOuncnenHsa cepeaHix 3HaueHb Pi3uyHUX BeandyuH. CTaTUCTUYHA CyMa.
Busenenns posnoainy MakcBesia i3 BUKOpPUCTaHHIM po3noziny ['160ca.

2) Busenenns po3noairy bonbliMana i3 BUKOpUCTaHHsSM posnoainy ['i66ca. Teopema mpo
PIBHOPO3MOILJ €HEPriii MO CTYMEHsIX BUIBHOCTI MOJIEKY L.

3) OCHOBHI eKcIIepUMEHTaJbHI JaH1 PO TEIIOEMHOCTI PO3p1AKEHOr 0 razy. Mexi 3acTocyBaHHS
PO PIBHOPO3MOJILTT €HEPTiid MO CTYMEHIX BUIBHOCTI. 3aJIEXKHICTh TEINIOEMHOCTI B/l TEMIIEPATYPH.

4) @nyxryauii. @uykTyauii B 11ealbHOMY rasi. Mexi 4yTIMBOCTI BUMIPIOBAJIbHUX MPUIIAJIB.

5) SBua nepenocy B razax. KinemaTuuHi mapameTpu MOJIEKYJISIPHOTO pyXy. JloBXKHHA BUTBHOTO

npoOiry. [Tomepeunuii mepepiz MOJCKYISIpPHUX 3iTKHEHb. Mojeni TBepaux chep Ta CesepieHna.
TennonpoBiiHICTh, BHYTPIIIHE TEPTS Ta qUdy3is B ra3ax.

6) Po3nonin Mosieky: 11€ajibHOTr 0 ra3y 3a MBUIKOCTSIMH Ta KIHETUYHMMHU eHeprisiMu. Posnoain
MakcBema. Jlocmin Ilrepna.Po3pimkennii ra3 B 30BHIIIHBOMY HOTEHLIaJbHOMY moii. Po3monin
Bonbpumana. AGcomoTHa Temmeparypa sSK mapamerp posmnoairy Makceemna-bonbumana. J{ocmiau
Ileppena no Bu3HaueHHIO Uncaa ABOrajapo.

7) Posnonin I'i66ca. OOuucineHHs cepeaHix 3HaueHb (Pi3nyHUX BenuuuH. CTaTHCTUYHA CyMa.
Busenenns posnoainy MakcBesia i3 BUKOPUCTaHHSIM po3noaity ['166ca.
8) Buenennst posnoainy bonbliMana i3 BUKOpHCTaHHAM po3noniny [1160ca. Teopema mpo
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PIBHOPO3MO/I1J €HEPriii [0 CTYNEHSIX BIILHOCTI MOJIEKY L.

9) Posmozin Mosieky iqeadbHOro ra3y 3a MBUAKOCTIMHU Ta KIHETHYHUMHU eHeprisMu. Po3momin
Makcgemna. Jlocaia [repHa.

10) Po3pimkenuii ra3 B 30BHIIIHBOMY MOTEHIIaTbHOMY 10J1i. Posmosin bomsiimana. AGconroTHa
TeMmIepaTypa sk napameTrp po3noniny Makcsemna-bonbumana. Jlocninu [leppena no BU3HaUEHHIO
yuciaa ABorajpo.

11)  OcHOBHI eKCriepUMeHTaIbHI AaHi PO TEIIOEMHOCTI PO3PIPKEHOr0 ra3y. Mexi 3acToCyBaHHSI
PO PIBHOPO3MOJLIT EHEPTiil MO CTYMEHAX BUIBHOCTI. 3aJIeXKHICTh TEMIIOEMHOCTI BiJl TEMIIEPATypH.

3aBaaHHs s camocTiiiHoi po6oTu. 3micToBuii Moayab 2

1) Busectu Teopemy Pemia.

2) OO0unCIUTH CepeHIO MBUIKICTh MOJIEKYJ razy. OOUHCIUTH CEpEHIO TOBXKHUHY XBUJII /i€ -

Bpoiing. 3naiiTi cepeHbOKBaAPaTUYHY (DIYKTyallito MIBUIKOCTI B rasi.

3) BukopuCTOBYIOYM OCHOBHI IOJIOKEHHSI MOJIEKYJISIPHO-KIHETHYHOI TEOpii, BUBECTU 3aKOH
Credana-bonbumana.

4) OOuncnuT CcepeAHbOKBAAPATUUHY (DIIYKTyallll0 BHYTPIIIHBOI €HEeprii JJjisi 3aMKHEHOI

CHUCTEMHU B KOHTAKTI 3 TCPMOCTATOM.

KoHTpoJibHi 3anuTaHHA Ta 3aBAaHHsA. 3MiCTOBHIT MOTYJIb 3
1) Tpunnmn nokaneHOi piBHOBaru. Ilepeciuni sBuina nepeHocy. Tepmoaudysis. Enementu
TEPMOJAMHAMIKH HE3BOPOTHUX MPOILIECIB.
2) PeanpHi rasu. PiBHSHHS CTaHy peajbHMX Ta3iB Ta iX aHami3. KpuTuuHuii cTaH. 31aTHICTh
peasibHOTO ra3y 1o ckparmieHHs. PiBusHHs Kamepninr-Onneca.
3) Buytpimns eneprist Ban-nep-BaanbcoBoro rasy. fAsuiie xoyis-Tomicona. 3pipkeHHs Ta3iB.
CyyacHi MeTOOM OJepXKaHHS HU3BKHX Temiieparyp. Po3moBcio/pkeHHS 3BYKy y razax. Mogei
MOTEHITIaIB CHJI MI>KMOJIEKYJISIPHOI B3a€MOIi.
4) Tlomin KpUCTaTiB 3a THIIAMU MIXXYaCTUHKOBOI B3aemMoii. ['apMoHiuHa mMonenb kpuctany. Teopil
TerutoeMHOCTI KpucrtamiB ([Jromonr-IITi, Efinmreiin, lebait).
5) Kpucramiunuii Ta amopdHuii ctan pedoBuHu. Enementn cumerpii kpuctamni. Pemritka bpase.
Kpucraniyhi ki1acu Ta CHHIOHII.
6) AmnrapMoniuHa Mopenab kpuctany. ToukoBi medextu. Judysis B kpuctamax. Jlucmokarii.
TennonposinHicts TBepAuX TN IloHATTS mpo OynoBY Ta BIACTUBOCTI mMojimepiB. Po3TarHeHHs
MOJIMEPHOT'O JIAHITIOTA.
7) Pinkwuit cran pedoBunu. CydacHi ysiBiaeHHs npo OynoBy pinuH. [loBepxHeBHil HATAT B piAMHAX.
TepmoanHaMika moBepXHEBOro HaTATY. [loBepXHEBO-aKTUBHI PEYOBHHH.
8) SIBuiua Ha KOHTAKTI PIAMHM 3 PI3HUMH TiJIaMU. AicopOrLis. 3MOYyBabHICTh. THUCK ITi]] BUTHYTOIO
noBepxHeto pinuau. @opmyna Jlamnaca. Kaninspricts. Pigki kpuctamu.
9) da3oBi neperBopeHHs. Da30Bi MEPETBOPEHHS MEPIIOTrO0 POAY B IHAMBIIYaIbHUX PEYOBHUHAX.
YmoBu (azoBoi piBHoBaru. PiBHsHHs Knaneiipona-Knay3iyca. Jliarpamu cTaHiB YMCTUX PEYOBHH.
10) Miarpama ctaHiB Ta (i3u4HI BIACTUBOCTI i30TOIIB I'eJis.
11) Cymimni ta po3unnu. KoHieHnrparis po3unHiB. MexaHi3M po3urHeHHs. [IpyXHiCTh HaCHYCHOI
napu HaJ ifeaJbHUM po3unHOM. 3akoHu Payns ta [enpi. TemmepaTypa KWUIIHHS PpPO3YMHIB.
Po3unHHICTh peuoBUH. 3aI€KHOCTI PO3UMHHOCTI BiJl TeMIIepaTypH Ta TUCKY. OCMOTHYHI SBUIIIA.
12) Mdiarpamu BHUIAPOBYBAHHS, KpUCTaji3allii, BO3TOHKH Ta 3MIIIyBaHHSA JBOXKOMIIOHEHTHHX
cucteMm. [IpaBuiio a3 ['i66ca. Jliarpamu cTaHiB OiHApHUX CyMilleld. A3e0TpoITHI cyminr. EBTekTruHi
CyMIILI.

3aBaaHHs 11 caMocTiiiHoT po6oTu. 3micToBHi MOAY b 3
1) Edext xoyns-ToMmrcona B peagbHUX Ta3ax.
2) BuBecTH 3aKOH BIAMOBIIHUX CTaHIB I PiBHAHHS JliTepidi.
3) OOuwmciuTH KpUTHYHI iHAEKCH B Teopil Ban-nep-Baanbca.
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4) Ortpumatu piBHsHHs FOHra-Jlannaca 3 TepMOJMHAMIYHUX MiPKYBaHb.

5) OrtpumaTu piBHSHHS aaiadaTH JJIs1 TBEPAOrO Tija.

6) Jlebextu kprcTramiyHuX rpaTok. TOYKOBI AeEKTH. TUCTOKAIIII.

7) Pimki kpucram.

8) PiBHsHHS OanaHCy EHTPOIIi.

9) KputnuHi siBUIIA 3MilllyBaHHS B OiHApHUX po3dyrHax. [lo/BiliHa KpUTHYHA TOYKA.
10) Tonsitts mpo dpaxrtanu. dpakTaibHa CTPYKTypa MONTIMEPIB.

IIpo61eMHi TemMu /151 06rOBOpPEHHS

1. CyuacHuii cTan mpo0JieM TEerJIOBUX HACOCIB.
2. [Ipobriema yHiBepcadbHOCTI KPUTUUHUX SBHIIL.
3. 3B’530K TEPMOJIMHAMIYHOI HTPOITIT 3 iHhOpMaITi€tO.

3aBaaHHsA MOAYJbHOI KOHTPOJIBHOI po0oTH
1. B 0o6’emi V =1 m® 3naxomuinocs 2 kr oy Iz mpu Temneparypi T = 1000 K. Ctyninb TepMiuHOi
nuconiamnii @ Monekyn noay gopiBHioe 0,28 . 3HaWTH THUCK MapiB Homy B MOCYAWHI NpU JTaHIN
temmeparypi. [lapu iiony BBaxkaTH iieasbHUM ra3oM. [IpumMiTka: cTymeHro aucomniaiii 8 Ha3uBaKTh
BIJTHOILICHHSI YK CIIa HOTO MOJIEKYII, siKi po3nayucs Ha atomu Ng , 10 3arajbHOro yrcia Mojekys N:
a=Ng/N.
2. Jlocniau mokasaiu, 10 iCHY€E MeBHA PEYOBHMHA, B SIKI BHYTPIIIHS CHEPris 3aJCKUTh JIMIIEC Bij
TeMIepaTypu, a Tepmiune pisHaHHs crany Mae Burnsa P = (T )9 (V), nef (T) ta 9 (V) —nonarui
¢yHKIii Temmeparypu ta 00’emy, npuuomy df/dT>0 Jocmigutun moBemiHKy Takoi peYOBHHU Y
BUIAJIKY 130T€PMIYHOT0 KOHTAKTY 3 IyCTOTOIO.
3. Ha siky Bucoty Haj piBHEM MOpPsI HEOOXITHO MiTHATHCS, 11100 aTMOC(EpHUIN TUCK 3MIHUBCS
Ha 1 MM pTyTHOrO croBmuyuka. TemnepaTypy BBaxkaTH crajoro 1 piBHo 310K.

8. PEKOMEHJIOBAHA JIITEPATYPA':

Ocnoena

1. JILA. bynagin, /[.A. T'aBpromenko, B.M. CucoeB. MonekynsapHa dizuka, KuiB: «3HaHHIY,
2007.

2. O. A. €menko, B M. KpaBuenko, H. B. bammakosa, B. 0. Kyaps, M. M. Jlazapenko, A.B.

Tyraii, T. FO. Hikonaenko, H.I. bo6up “Monekynapna ¢izuka. JlabopatopHuii mpaktukym, Kuis,
Enextponnunii npyk, 2020, 156 c.

3. I. Prigogine. Modern Thermodynamics: From Heat Engines to Dissipative Structures. Wiley
& Sons, Incorporated, 2014

4. M. Rakowszczyk Elegy for Thermodynamics: A Novel Paperback. IndPublished, 2021.

5. K. Sharp. Entropy and the Tao of Counting: A Brief Introduction to Statistical Mechanics and
the Second Law of Thermodynamics. Springer, 2019.
6. M.M. Knuwm, I1.M. SkiGuyk, MonekynspHa ¢dizuka, JIeBis, 2003 p.

7. JILA. bynaBin, B.M. CucoeB. ®i3uka ¢a3zoBux nepexoaiB. Kwuis: BIIL[ KwuiBcbkuii
yuiBepcuteT, 2010.
8. I0.1. I[llumancekuii. TepMomuHamiuHa TEOpis KPUTHYHHMX SIBUII piauHa-napa. Kwuis,

pugaBHuITBO KV, 1998.

9. Arieh Ben-Naim, Diego Casadei. Modern Thermodynamics, WSPC, 2016.

10.  Daniel V. Schroeder. An Introduction to Thermal Physics, Oxford University Press, 2021.
11.  AN. Matveev. Molecular Physics. Imported Publication, 1986.

12. I.E. Irodov Problems in General Physics. Mir publisher, 2011.
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E. Fermi. Thermodynamics. Dead Authors Society, 2020

C. Kleinstreuer. Essentials of Engineering Thermodynamics, McGraw Hill, 2021.

JI.A. bynagin. Kputnuni BnactuBocti piguH, Kuis, TOB, «ACMI», 2002 p.

I.P. Bazarov. Thermodynamics. A Pergamon press book, 1966.

M. V. Volkenstein, Molecular Biophysics. Academic Press, 2012.

[.I. Anamenko, J[.A.T'aBpromenko, B.M.CucoeB. Ctatuctuuna tepmoaunamika pigus. Y. L.
OCHOBHl MOJIOKEHHSI CTaTHUCTUYHOI TepMmoiuHamiku pinkux cucteM. KuiB PBIl «KuiBchkuit
yHiBepcuteT»0 1998.

ok~ wnE

7. I0.I. lllumancekmii. TepMoanHaMiuyHa TEOpis: KPUTUYHUX SBUII piguHa-mapa. Kuis. PBI]
«KuiBcbkuii yniBepcurer», 1998.
1. Wolfram Demonstrations Project FLUID MECHANICS:
https://demonstrations.wolfram.com/topic.html?topic=Fluid+Mechanics&limit=20
2. Wolfram Demonstrations Project THERMODYNAMICS:
https://demonstrations.wolfram.com/topic.html?topic=Thermodynamics&limit=20
3. Wolfram Demonstrations Project: CHEMICAL

KINETICS: https://demonstrations.wolfram.com/topic.html?topic=Chemical+Kinetics&limit=20

7 B momy uucni Inmepnem pecypcu
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