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BCTYII

[Iporpama HaByanmpHOi AucuuIuliHM «MonekynsipHa ¢i3MKa» CKJIaJeHa BiANOBITHO M0
OCBITHBO-TIPOdECiifHOT (OCBITHRO-HAYKOBOT) MPOrpaMu MiArOTOBKM OakajaBpiB creniaabHoOcTi 105 —
NpUKIaaHa Gi3uKa Ta HAaHOMaTepiau.

1. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHA

1.1. Metoro BUKJIaJaHHS HaBYAJIbHOI AUCIHILIIHK € O3HAHOMJICHHS 3 OCHOBHHUMHU METOJaMU 1
niaxonamu (i3MYHOI HAYKU O BUBYEHHS TEIUIOBOI (POpMU pyXy Matepii, HaJaHHS CYKyIHOCTI 3HaHb
PO OCHOBU MOJIEKYJISIpHOI (i3MKM 1 (i3UYHOI TEPMOAMHAMIKHM, IO 3aKIaJaloTh (GyHIaMEHT s
BUBYCHHS HACTYIHHX DPO3/UIIB 3araJbHOi Ta TEOPETUYHOI (i3MKH, CHEUiaJbHUX KypCiB AMCLUIUIIH
npodeciifHoi opieHTaii, a TAKOXK, A1 BAKOPUCTAHHS OTPUMaHMUX 3HAHb Ha MPAaKTHIIL.

1.2. OcHOBHMMH 3aBJIaHHSIMM BHBUEHHS JUCIUIUIIHU € (OpPMYBaHHS 3arajJbHONPEIMETHOI Ta
NPEeIMETHOI KOMIETEHTHOCTEH y YacTHHI MOJEKYJSpHOi (I3MKM 1 TEepMOIWHAMIKH, HEOOXiTHUX
cydyacHoMy (axiBLIO OCBiTHbO-KBami(ikamiiinoro piBHs «bakamaBp» 3a cnoemianbHicTIo 105
[Tpuknagna izuka Ta HaHOMAaTepiaau, OCBITHHOIO mporpamoro IIpuknanna Qisuka HeTpaauLiAHOT
eHepretuky, [Ipuxnaana ¢izuka eHepreTuyHux cucteMm, Komm rotepHa ¢izuka.

1.3. KinbKiCTh KpeauTiB - 8

1.4. 3aranpHa KUIBKICTh TOIUH - 240

1.5. XapakrepucTrka HaB4aJIbHOI JUCITUILTIHA
HopmatusHa
JlenHa ¢opma HaBYaHHS
Pix miaroroBxu
1-ii |
Cemectp
2-it |
Jlexmii
32 ron. ‘
[TpakTH4Hi, CEeMiHAPChKIi 3aHATTS
64 rox.
JlaGopaTopHi 3aHATTS
32 ron. \
CamocriitHa po6oTa
112 rox. |
IHMBinyaNbHI 3aBIAHHS
1.6. 3arutaHoBaHi pe3yJlbTaTH HaBYaHHS - 3TiIHO 3 BUMOTaMU OCBITHBO-IIPOQeciiHOl

(OCBITHBO-HAYKOBOI) MPOTpaMH, CTYJICHTH OBUHHI TOCSATTH TaKUX PE3yJIbTaTiB HAaBUAHHS:

PHO1. 3natu i po3ymiTu cyudacHy (i3uKy Ha piBHI, JOCTaTHbOMY Ui PO3B’SI3aHHS CKJIAJHUX
CreLiaTi30BaHuX 3aJa4 1 MPaKTUUYHUX MPoOIeM MPUKIATHOT Pi3UKH.

PHO3. 3acrocoByBath e(eKTHBHI TEXHOJOTIl, IHCTPYMEHTH Ta METOIU EKCIEPHUMEHTAILHOTO
JOCIIKeHHSI BJIACTUBOCTEH PEYOBMH 1 MaTepiaiiB, BKIIOYAIOYM HAHOMATEpiaiH, MPH pO3B’s3aHHI
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MPAaKTUYHUX MPOOJIEM MPUKIATHOI (i3UKH.

PHO4. 3acrocoByBaru ¢i3wuHi, MAaTeMaTU4YHI Ta KOMIT'FOTEPHI MOJENI JUIS TOCHiKeHHS (Di3UIHUX
SIBUII, PO3POOKHU MPUIIAJIB 1 HAYKOEMHHUX TEXHOJIOT1H.

PHOS. Bubuparu epexTHBHI METOIM Ta IHCTPYMEHTANIbHI 3acO0M MPOBENEHHS IOCITiKEHb Y Taly3i
NPUKIAAHOT (Pi3UKH.

PHO06. BinmykoByBaTH HEOOXiJHY HAayKOBO-TEXHIYHY iH(OpMalil0o B HAyKOBii JiTepaTypi,
eJIEKTPOHHMX 0a3ax, IHIIMX JHKepeax, OLIHIOBATH HAJIMHICTh Ta peeBaHTHICTh iH(opMarii.

PHO7. KnacudikyBatu, aHamizyBaTH Ta iHTEpPHpPETYBaTH HAYKOBO-TEXHIYHY iH(OpMaIlilo B Tamy3i
NPUKIAAHOT (Pi3UKH.

PHO09. Ilpe3enTyBaT pe3ysibTaTH JOCTIIKEHb 1 po3po0oK (axiBLsM 1 HedaxiBLsIM, apryMEHTYBaTH
BJIACHY IMO3UIIIIO.

PHI10. IlnanyBaTu ¥ Oprani3oByBaTH pe3yJbTaTUBHY MpOQeciiiHy AiIsIIBHICTD IHIUBIAYyaTbHO 1 K
YJIeH KOMaH/I1 IpU po3poOlli Ta pearizamii HayKOBHUX 1 IPUKIAJHUX MPOEKTIB.

2. TemaTn4yHMi JIaH HABYAJILHOI JUCIUILTIHA

Po3zoin 1. Ocnosu monexynsapruo-kinemuyunoi meopii. I0eanvHuti 2as

Bemyn.

[Ipenmer 1 3amaui MOJIEKYJIIpHOI (i3UKM 1 TepMoAWHAMIKU. [IOHATTS mpo TepMOIUHAMIYHY
cucTeMy 1 OCHOBHI MeToa ii onmucy. Mikpo- i Makpomnapamerpu cucremu. O0'em, THCK, TeMIieparypa
Ta ix BuUMiptoBaHHs. TepmomeTpuune Tio. EMnipuyni Temneparypsi mkaiau. [IoHATTS npo piBHSAHHA
crany. TepMmonuHamiuHa piBHOBara cuctemu. IloHATTS mpo mporec. PiBHOBakHI 1 HEpiBHOBaXKHI
nporecd. MareMaTHUHUI amapat Ta HayKoBi aOCTpakilii, 110 BUKOPHCTOBYIOTHCS Y IaHOMY KYPCi.

Tema 1. Monexkynsapua 6yoosa peuoguHu

OCHOBHI TOJOXEHHS 1 €KCIEpUMEHTANbHE MiATBEPIKCHHSI MOJEKYJISPHO-KIHETUYHOI Teopii.
Maca i1 po3mipu Mosekys. BinHocHa aroMHa 1 MOJIEKyJspHAa Macu. ATOMHA OJWHUI MacH. Mob.
Momsipna maca. Yucno ABoraapo. ['azononiOHui, pinkuil Ta TBEpAHA CTAaHW PEYOBUHH 3 TOUYKH 30Dy
OCHOBHHX I10JIO’KEHb MOJIEKYJISIPHO-KIHETHYHOI Teopii.

Tema 2. 3axonu ideanvHux 2azie

ExcniepumenTtanbHi ra3oBi 3akonu: boins - Mapiotra, [eii-Jlroccaka, lapns, [Jamnprona,
ABorajpo. IneanpHuil a3z sK MOJeNb HAWOUIBII MPOCTOI CTATUCTHYHOI cUCTEeMH. PiBHSHHSA cTaHy
imeanpHOoro rasy: Kumaneiipona, Knaneiipona-MenneneeBa. YHiBepcanbHa ra3oBa cTaja. Ywucio
Jlomminra.

Tema 3. Monexynapno-Kinemuyna meopis i0eanvHo20 2asy

OcHOBHE pIBHSHHS KIHETMYHOI Teopii igeasbHOro rasy. MOJEKyIsSIpHO-KiHETHYHE
(craTucTHYHE) TIyMayeHHA TUCKY Ta TemnepaTypu. Crana bonbimana. IneansHO — rasoBa mikana
temnepatyp. [IoHATTS npo abCOMOTHUI HYTb.

Tema 4. Cmamucmuuni po3nooinu

IneanbHuit Ta3 y momi cuiau TsoKiHHSA 3emii. bapomerpuuna ¢opmyna. Makpo- 1 MIKpOCTaHU
CTaTUCTMYHOI CHUCTEMM Ta CHIBBIJHOIIEHHS MiK HMMH. CraTHCTH4HI 3akoHOMipHOCTi. CepemHi
3Ha4YeHHs (32 yacoM Ta 3a aHcamOuem). @nykryanii. Epronuuna rinmore3a. CraTucTU4HI aHCaMOUIi.
OcHOBHI TOHATTSA Teopii HMoBipHOCTe. Teopemu mpo n00yTOK Ta JOJaBaHHA MMOBIPHOCTEH.
@OyHKIIA po3NOALTYy MMOBIpHOCTEH, TycTHMHa WMOBIpHOCTeH. OOYHCICHHS CEpelHIX BEIWYHH 3
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BUKOpUCTaHHAM (yHKIiH posmoniny. Ilonsarrs npo ¢asoBuit mpoctip. Posmomin Makcsemna 3a
KOMIIOHEHTaMHU Ta 3a MOJyJieM MBHAKOCTi. HaiiOinein imMoBipHa, cepenHs apudMeTHYHA, CepeiHs
KBaJpaTU4HA LIBUIKOCTI. MaKCBEUIIBCBKUN PO3MOALT MOJIEKYJ 3a eHeprisiMu. ExcrepuMeHTanbHe
miATBEpKEeHHS po3noaity Makcsema. Pozmoain bonsrimana. Jocniau [leppena 3 BU3HAYCHHS YnciIa
ABorazpo. Posnoxin MakcBenna - bonsimana. BB ¢aykryariii Ha 9yTJIMBICT BUMIPIOBAIBHUX
TpUIaiB.

Po30in 2. @izuuni ocnosu mepmoounamixu. Bcmyn 0o ¢hizuunoi Kinemuxu

Tema 1. Ilepwiuii 3aK0H MepMOOUHAMIKU

OCHOBHI BU3HAYEHHS Ta MEXi 3aCTOCYBAaHHS 3aKOHIB TEpMOJIMHAMIKH. BHYTpilHS enepris.
PoGota i1 Termora. @i3u4HUN 3MICT, aHATITHYHA (GOpMa 3amucy Ta pi3HI (OPMYIIOBaHHS MEPIIOrO
3aKOHY TEepMOJIUHAMIKH. TerIoeMHICTh TepMOAMHaMIYHOI cucteMH. PiBHsHHS Maiiepa. Crymneni
BIJIHOCTI Ta BHYTPIIIHS €HEprist MOJIEKyI ieanbHoro ra3y. Teopema bonbiimana — MakcBeria mpo
PIBHOMIpHMI PpO3MOAIT €HEeprii 3a CTYNEHSMM BUIBHOCTI MOCTYHAJBHOTO Ta O0EpPTATBHOIO PYyXY
MOJIeKyJl. P0O3XOMKEeHHsS KJIACMYHOI Teopii TEIUIOEMHOCTI 1l€albHOTO Ta3y 3 EKCIEPHUMEHTOM.
Aniabatawmii mponec. PiBusnus I[lyaccona. [Tomitponuuii nponec. PoboTa, siky BUKOHYE 11ealIbHUH ra3
IpH 130Mpoiecax, Ipy afiabaTHOMY Ta MOJITPOITHOMY IMpoLiecax

Tema 2. Jlpyeuui 3akon mepmMoOUuHamiKu

Konosi mporecu. O6opotHi 1 HeoOopoTHI mporecu. OCHOBHI HEOOOPOTHI MpoOLeCH B
ineansHOMY ra3i. Po6oTta mpu komoBoMy mporieci. TermmoBi ABUTYHU Ta XOJMOAMIBHUKHA. XOJIOAMIBHAN
koedimient. Llukn Kapno imeanpHOro rasy Tta ioro koedimieHT kopucHoi nii. Teopema Kapwho.
PiBusinHs 1 HepiBHicTh Knaysiyca. Pi3Hi ¢opMynioBaHHS Ipyroro 3akOHy TEpPMOJMHAMIKM Ta iX
eKBIBaJICHTHICTb. AOCOJIIOTHA TEepMOAMHAMiUHa IIKajga Temmeparyp. Enrpomis. TepmonnHamiuHa
iimoBipHicTh. CraTHcTHYHA Bara. 3B'A30K €HTpoOIi 3 HMOBIpHICTIO cTaHy cuctemu. Dopmyna
Bonbimana. CTaTUCTHUHUI XapakTep ApYroro 3akoHy TepMmoauHaMiku. ExTpomis Ta iH(opmaris.
[Mpuniun Jle larenve-bpayna. Teopema Heprera, sk Tpetiii 3akoH TepMoanHamiku. HemocskHicTh
abCOJIIOTHOTO HYJISI TEMIIEpaTypH.

Tema 3. Tepmoounamiuni nomenyiaiu

MeTtoa UMKIIB 1 METO TepMoAnHaMIYHUX (QyHKIH (moTeHIianiB). BHyTpiniHs enepris, BiibHA
SHeprisd, eHTaNbIis, TepMoAMHaMIYHMK moreHmian [100ca Ta ix audepenuianu. Di3UYHUN 3MICT
TepMoauHamiuHuX (yHkmii. CrhiBBimHomenHs MakcBemna, piBHAHHA [106ca - ['enbmrombia.
XiMIYHMN MOTeHIiald. YMOBU TEPMOAUHAMIYHOI piBHOBaru. EneMeHTH TepMoanHaMiku He0OOpOTHUX
MIPOIIECIB.

Tema 4. Asuwa nepenocy 6 ideanvHux 2azax

3aranpHa XapaKTEPUCTUKA SIBUII TEpPeHOCY. 3iTKHEHHS MK Mousiekynamu. EdexkrtuBnuit
MOTIepEeYHH Tiepepi3 3iTKHEHHS MouieKysl. EdexrtuBHuii nmiametp Monekyin. CepenHs JOBXKHHA
BIJILHOTO MpoOiry mMousiekyi. Judysis B razax. 3akonu audysii @ika. B’sa3kicTs (BHYTpIlIHE TEPTH) Y
razax. TernonpoBiHICTh B razax. 3ajeXHIiCTh KoedilieHTiB Audy3ii, B’I3KOCTI, TEIIIOMPOBIIHOCTI BiJl
TUCKY Ta TemnepaTypH. CIiBBITHOUICHHS MK KOe]illieHTaMH MEPEHOCY, iX OJAMHUII BUMIPIOBAaHHS i
po3MipHicTh. Bakyym. Onep:kanHsi Ta BUMIPIOBaHHS HU3bKHX THUCKIB. Edy3if. 3acTocyBaHHs 3HaHb
PO SIBUILA IEPCHECEHHS B TEXHIIT.



Po3zoin 3. Peanvui cazu, piounu i meepoi mina

Tema 1. Peanvni 2azu

3aranpHa XapaKTepPUCTUKA peallbHUX T'a3iB. BiaXuieHHs MOBeiHKY peaJbHUX ra3iB BiJ 3aKOHIB
ineanpHOrO razy. Cunm Ta MOTEHIlaJIbHA E€HEpris MDKMOJEKYJspHOi B3aeMonii. PiBHSHHA cTaHy Ta
130Tepmu ra3zy Ban-nep-Baansca. @i3uyHMii 3MICT CTaNuX, 10 BXOAAThH y piBHAHHS BaH-nep-Baanbca.
Kputnunmii cran pedoBunu. PiBHAHHS Ban-nep-Baanbca B 3Beneniit ¢gopmi. 3akoH BiJNOBiTHUX
craniB. [IopiBHSAJIbHA XapaKTEPUCTUKA €KCIIEPUMEHTAIBHUX 130TepM razy Ennproca i po3paxoBaHHX
TEOPEeTUYHO i30TepM Tra3zy Ban-nep-Baanbca. Meracrabinenuii cran. Ileperpitra pinuHa Ta
nepeoxoyiopkeHa mapa. Hacuuena mapa. BHyTpimHsS eHeprisi peanbHOTo raszy. TemoeMHICTh Ta
SHTpPOIIlis peanbHOro rasy. BinxuimeHHs Big 3akoHy Maepa i razy Ban-nep-Baanbca.  Edext
Jxoyns-Tomcona. Temnepatypa inBepcii. CkparieHHs ra3iB Ta oJlep>KaHHs HU3bKUX TeMIEpaTyp.

Tema 2. Piokuii cman

3aranpHi BIacTHBOCTI Ta OynoBa piauH. [ToaiGHICTH Ta BiIMIHHOCTI BIACTMBOCTEW PEabHOTO
rasy i piguuau. ['ycTuHa Ta CTHCIUBICTb. MONEKYNISPHO-KIHETUYHA MOJENb piAMHU. BmmxHIN Ta
nanbHii nopsaku. [loBepxueBuit map piaunu. [loBepxueBuii Hatar. KpuBu3Ha moBepxHi 1 10JaTKOBUN
(marutaciBepkuit) THCK. Dopmyna Jlammaca. B3aeMomist piiMH 3 TOBEPXHEI TBEPIOTO Tina.
3mouyBanHs. KaninspHi sBumia. Bucora migHiMaHHS PiIUHM Yy IMIIHAPUYHUX KaMUIIPHUX TPyOKax.
BB BuKpHBIIEHOT TOBEPXHI HA TUCK HACHYEHOI mapu. 3MOYyBaHHs Ta KallUIIPHI SBUIIA B MPUPOII
Ta TexHili. B's3kicTh (BHyTpimiHe TepTs) piauH. Judysis y pinunax. [loBepxHeBO-aKTHBHI pEYOBUHHU.
AncopOuis. @notauis. TepmoauHaMika MOBEPXHEBUX SBHUIIL.

Tema 3. Kpucmaniunuii cmau

3aranpHi BIACTUBOCTI KPUCTAIIYHMX Ta aMOpGHHUX TBepauX Til. OCHOBHI XapaKTEPUCTHKHU
kpuctaniB. Ilomikpucramu. Monokpuctanu. I[inbHO ymakoBaHi KpUCTaimiuHi pemiTkd. loHHI
kpuctanu. Mertaniuni kpucranu. KoBaneHTHi kpuctanu. MonekynsapHi kpuctanu. Ksazikpucranm.
Pinki xpucranu. 3aranpHi BigoMocTi npo Qynepenu. Jledektu y peanbHuX KpucTaiax. MexaHi3Mu
yTBOpeHHS TOukoBuX AedekriB. Judysis y tBepaux Tinax. JliHilHI nedekTu: KpaidoBi Ta TBUHTOBI
nucnokaiii. [ToHATTS mpo AUCITOKAIIHHUN MexaHi3M TUIacTUYHOI nedopmarii. XapakTep TEmIoBOro
pPYXy y Kpuctanax. TeraoBe po3mupeHHs TBepAUX TUL. TerIoeMHICTh TBEpAUX TuUL. 3akoH J[1onoHra i
IIti. [ToHATTS PO KBAHTOBY TEOPiIO TeII0OeMHOCTI TBepAuX Til. @ononu. Temneparypa Jlebas. 3akon
JleGas. TermonpoBiIHICTh TBEPIUX TiJI.

Tema 4. @aszosi nepexoou

Ionsarts mpo da3u. Pazosa piBHOBara. Pa3oBi nepexoan Mepuoro Ta Apyroro poxuis. [Ipasuio
¢a3 I'i66ca. PiBusuus Kunaiinepona-Knaysiyca. BumapoByBaHHsS Ta KHIIHHS. 3alIeKHICTh THUCKY
HacuuyeHoi mapu Bix Temmeparypu. ®azosi miarpamu. [loTpiitHa Touka. CyOmiMarisi, MjaBIEHHS Ta
KpHUCTati3allis TBepAuX TiJI. 3arajibHa XapaKTEpPUCTHKA po3unHiB. OCMOC 1 OCMOTUYHUI THCK.

3. CTpyKTYypa HaBYaJIbHOI AUCHHUILIIHH

HazBu po3ainis Kinekicts roanu
JeHHa popma 3aouHa Gopma
yCBhOI'O y TOMY 4HCIi yCBHOTO y TOMY YHUCIIi
n | o[ 6. | inx | c.p. n| o | m6. |ing | cp.
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| 2 [3]4] 5] 6] 7 ] 8 Jolwo]11]12] 13

Po3aia 1. OcHOBU MOJIEKYIISIpHO-KIHETHYHOI Teopii. IneanbHuii raz

Pasom 3a posgmimom 1 | 72 [10]20]8 | 134 | | ] | | |
Po3aia 2. ®i3uuHi 0cHOBU TepMoauHaMiKH. BeTyn 10 ¢i3ndHOi KiIHETUKH
Pasom 3a po3mimom 2 | 92 [12]24]12 | |44 | | [ ] | |
Po3aia 3. PeanpHi rasu, piiMHu i TBepAi Tia
Pazom 3a po3nizom 3 76 102012 34
Yevozo 2o0un 240 32164132 112

4. TeMy NPpAaKTHUYHUX 3aHATH

Ne HasBa temn KinbkicTb
3/m TOJIMH
1-4 MorekyJsipHa Oy1oBa peuOBHHU. 3aKOHH iJJealIbHUX Ta3iB 8
5,6 MoJeKyJsipHO-KiIHETHYHA Teopis 11eaJIbHOr0 razy 4
7-10 Cratuctuuni po3noainu MakcBemna-boiapiimana 8
11-14 [Tepimii 3ak0H TepMoanHaMiku. TemnoeMHICTh ra3is 8
15-18 Jlpyruii 3aKkoH TepMorHaMiku. EHTpomis 8
19-20 TenoBi 1 X0JIOAMIBHI MAIIMHA 4
21-22 SBuia nepeHocy 4
23-25 PeasibHi razu 6
26-28 Pinuau 6
29-30 Tsepai Tina 4
31-32 da30Bi mepexoaun 4
Pa3zom 64
Temu 1a00paTopHUX 3aHATH
Ne Ha3za Temu Kinbkic
3/m b
T'OJWH
1. | O6pobka pe3yabTaTiB BUMipIOBaHb. BHU3HaYCHHS MOXUOKH HEMPSAMUX 4
BUMIpIOBaHb
2. | BusHaueHHs JOBXHHM BUIBHOTO TpoOIry Ta e(eKTHBHOro aiamMeTpa MOJIEKYI 4
MOBITPSI
3. | Bu3HaueHHS YacTKM TEIJIOEMHOCTEH Ta3y 3a YMOB CTaJlorO THCKY Ta CTaJloro 4
00’emy
4. | Bu3znaueHHs BOJOTOCTIi MOBITPs 4
5. | Bu3HaueHHs HIBUJIKOCTI 3BYKY Y TOBITpI iHTephEpEHIIIHHUM METOI0M 4
6. | Busnauenss koedilieHTa TEIUIONPOBIAHOCTI METAJIIB 4
7. | BusHaueHHs KOe(]ILI€HTIB MPYXHOCTI TMpH TO3MOBXKHIA Ta MonepedHin 4
nedopmarisx
8. | Bu3HayeHHs MUTOMOI TEIUIOTH IUIABJICHHS OJIOBa Ta MOOYJOBa JiarpaMH CTaHy 4
0JIOBO-CBHHEIh
Pa3zom 32
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HasBa temu

Kinekict
b
TOIUH

OmnpaifoBatt TeMy «MonekymnsipHa OynoBa pedoBUHM» (CTaTUCTHYHHUM 1
TEPMOJAMHAMIYHUN MTIAXOOM 7O BHBUEHHS TEIJIOBUX  BJIACTUBOCTEH
MakpockomiuHux Tin. Temmeparypa. Tepmomerp. 3aranbHuil (HYJIHOBHI)
3akoH TepMmoauHamikd. OcHOBHa BiacTuBicTh Temmeparypu. Illkama
temnepatyp Llenbcis. AOconroTHa TemmepaTypa. BimHocHa aTtomHa i
MOJIEKYJISIpHa Macu. ATOMHA OJIMHUIISI MacH)

6

OmnpamtoBatt  TeMy  «3akoHM igeanpHUX rasiB»  (PiBHAHHS  craHy
TEPMOAMHAMIYHOI CUCTeMHU. PIBHSHHS CTaHy i€albHOTO rasy SIK pe3yibTaT
y3arajJbHEHHS eKCIIEPUMEHTAIbHUX JOCIIHKEHB)

OnpaitoBatt TeMy «MoJNEKyIsipHO-KIHETUYHA Teopid ifeanbHoro razy» (Tuck
iIeaqbHOTO Tra3y 3 TOYKM 30py  MOJEKYJSPHO-KIHETHYHOI  Teopii.
MonekynsipHO-KIHETHUHUN 3MICT aOCONMOTHOT Temmeparypu. lmeampHO —
ra3oBsa IIKajla TEMIIEPaTyp)

OmnpamtoBatn  TeMy «CraTHCTUYHI  po3noAiimy (DyHKLIS  PO3MOALTY
iimoBipHOCTI. ®nykryanii. Eprogmuna rinmoresa. IlonsaTtrs mpo ¢a3oBuii
npoctip. DyHKIT pO3MOALTY MOJIEKYJI 3a BUAKOCTSIMI MakcBemna. CepenHi
MIBUJIKOCTI MOJIEKYJ. UMcao yaapiB MOJEKyl 00 OAMHUYHY IOBEPXHIO 3a
oquHMLIO Yacy. Poznonin bonbiimana)

16

OmnpaitoBat Temy «llepmmii 3akoH TepMonuHamiku» (BHYTpimHsS eHepris
TepMoaAnHaMiuHOi cucteMu. PoOoTa, 1110 BUKOHYETBCS T1IJIOM IPU 3MiHAX HOTO
o0'emy. Kinpkicts Terutotu. Ilepmmii 3akoH TepMoanHamiku. Biunuil 1BuryH
nepmoro poxay. TemmoemHicTh. KnacudHa Teopis TEIUIOEMHOCTI i€aIbHOTO

rasy)

12

OmnpaitoBatn TemMy «/lpyruii 3akon tepmoaunamikun» (bynoBa i npuHumn aii
teruioBoi MamuHu. KoedimieHT kopucHOi aii TemyoBoi MamuHU. Biunuit
IBUTYH Apyroro poay. Jpyruil 3akoH TtepMmoauHamiku. DopMysIroBaHHS
apyroro 3akoHy TepMmonuHamiku Tomcona 1 Kmaysiyca. O6opotHi i
HeoOopotHi mponecu. Llukn Kapuo. Ilepma i npyra teopemu KapHo.
HepisnicTs i piBHicTh Knay3siyca. EnTpornis. 3akoH 3pocTaHHs €HTpOTii)

14

OmnpartoBatt Temy «TepmoauHamiuni noteHuiann» (BHyTpimHs eHepris,
BiJIbHA  €HEpris, CeHTalblid, TEepMOAWHAMIUHUN moTteHuian [i60ca.
CuiBBigHomenass MakcBenia, piBHsHHsA [100ca - ['empmronbia. XiMigyHUR
MOTEeHIliaJl. YMOBU TePMOAMHAMIYHOI piBHOBaru. EjxeMeHTH TepMOIuHAMIKH
HE0OOPOTHHX MPOIIECIB)

12

OmnpaifoBatt TeMy «SIBHIla TepeHeceHHs B ifeanbHHX Trazax» (JloBxuHa
BIJIHOTO TpoOiry MoJiekys. EMmipuyHi piBHSHHS, IO OMHMCYIOTH IuQy3ilo,
TEIUIONPOBIIHICTh, BHYTPIIIHE TePTs. SIKICHE MOSCHEHHS SIBHUIL TIEPEHECEHHS
B razax. Onep>kaHHs Ta BUMIPIOBaHHS HU3BKUX TUCKIB. EQy3is. 3acTocyBaHHS
3HAHb PO SBUIIA TIEPEHECCHHS B TEXHIII)

OnpaitoBatu TeMy «Peanbhi razu» (I3otepmu Ban-nep-BaanbciBebkoro rasy.
Kputnuni temmnepartypa, THUCK, 00'eM 1 iX 3B'I30K i3 cranmumu Ban-nep-
Baanbca.  Excnepumenrtanbhi  i3otepmu.  Edexr  JIxoynsa-Tomcona.
Temmneparypa iuBepcii. CkpamieHHs Ta3iB  Ta OAEp)KaHHS HHU3BKUX
TEMIIEPATYP)

10

OmnpamtoBatn Temy «Pinkuit cran» (bymoBa pinun. IloBepxHeBmii HaTsAT
pinun. Koedimient moBepxHeBoro Hatsary. @opmyna Jlamumaca. KaminspHi
aumia. Jugysis y pinuHax. [loBepXHEBO-aKTHBHI pPEHYOBUHH. AJICOPOLs.
@noranis. TepMonHaMiKa MOBEPXHEBHX SIBHIIL)

11

OmnpamtoBatt Temy  «Kpucramiyauid  cran»  (3arajbHi  BIACTHUBOCTI
KpUCTaTIUHUX Ta amoppHuX TBepaux Tin. KBasikpuctamu. Pinki xpucranu.
3aranbHi BitoMocTi npo ¢ynepenu. Audysis y TBepaux Tijiax. TemmoeMHICTh
tBepaux Tin. 3akoH [lromonra i1 IITi. IIoHATTS mpo KBAaHTOBY TEOPiO
TemioeMHocTi TBepaux Tin. Pononu. Temmeparypa JleGas. 3akon /[lebas.




TenaonpoBiAHICTh TBEPAUX TiN)

12 | OnpamoBatu Temy «®azoBi nepexoau. Po3unnm» (Paza B TepMoanHaMIIIi. 10
dazoBe mepeTBOpeHHs mepmoro i Jpyroro poxay. Ilpuxmamu ¢dazoBux
nepeTBopenb. [liarpama craHiB. 3arajgbHa XapakTepucTHKa po3dyrHiB. OcMoc i
OCMOTHUYHUMN TUCK)

Pazom 112

6. InguBinyanbHi 3aB1aHHA

[Tepenbavena po3paxyHkoBo-TpadiuHa podoTa 3a TeMaMu po3aitiB 1,2,3, 1110 BUKOHYETHCS 3a
BapiaHTaMH TiJ Yac CaMOCTIIfHOI pOOOTH CTYIEHTIB mpoTaroM cemectpy. [lomaHHs BigmOBigHOT
YaCTUHHU POOOTH 3HIMCHIOETHCS MPOTATOM OCTAHHBOT'O Ta HACTYIHOTO 32 HUM THKHIB BUBUEHHS TEM
BIJIMIOBITHOTO PO3lTy, aje He Mi3Hilme naTh icnuTy. s mepeBipku SIKOCTI 3aCBOEHUX 3HAHb Y
CTYICHTa € MOXKJIMBICTh 3aXUCTHTU poOOTYy B YCHiil (hopMmi ab0 MiATBEPIUTH PIBEHBb 3aCBOEHUX 3HAHBb
Ta BMiHb [IPHU HAIIMCAaHHI €KCIIPEC-KOHTPOJIIO.

7. MeToau HABYAHHA

JlexuiifHi 3aHATTS NPOBOJATHCS METOJOM JIEKIi Ta pO3MOBiAi-AMCKYCil 1 mependadaroTh
MO>KJIMBICTh BHUKOPHUCTaHHS JUCTAHLIHHUX 3ac0o0iB HaByaHHA. [IpakTW4HI 3aHATTS NPOBOAATHCS
METOAAMHU PEHPOJYKTUBHHUM 1 MPOOJIEMHOI0 BUKJIQAY LUIIXOM OOTOBOPEHHS TEOPETHYHUX IOJI0KEHB
JTUCLUMIUTIHU 1 PO3B’SA3aHHA 3334, 30KpeMa AUCTaHLiiHO. OCHOBHOIO METOIO0 MPAKTUYHUX 3aHATH €
PO3BHUTOK HABHYOK MPAKTUYHOTO 3aCTOCYBAHHS 1 3aKpiIICHHS TEOPETUYHOTr0 MaTepiaiy. JlabopaTopHi
3aHATTS TPOBOAATHCS METOJOM MPOOJEMHOTO BHUKJIALy Yy CHELiadbHO OCHAIIEHINH HaByYalbHIN
nabopaTopii, abo, 3a 0cOOMMBUX 0OCTaBUH, 3a JOMOMOIOIO Biieo Ta HU(POBUX MaTepialiB 3 METOIO
MPAaKTUYHOTO MiATBEP/HKEHHS OKPEMHUX TEOPETUYHMX IOJI0KEHb, (POPMYBaHHS MPAKTUYHUX HABUYOK
pobotu 3 mabopaTopHUM OO0JIATHAHHIM, OBOJIOJIHHS METOJUKAMU CKCIEPUMEHTATBHHUX JOCIIKCHb
Ta 00pOOKM OTPUMAaHUX PE3yJIbTaTIB.

8. MeToau KOHTPOJIIO

Jnist OLiHIOBaHHS pe3yJbTaTiB HABYAHHS BUKOPUCTOBYIOTHCS TakKi BUIU Ta METOIU KOHTPOJIIO:
MOTOYHUI KOHTPOJIb MPOTATOM CEMECTPY — ONUTYBAHHS Ha NMPAKTUYHUX, JTAOOPAaTOPHHUX 3aHATTIX
(Jexisix), BUCTYIU CTYJCHTIB IPU OOTOBOPEHHI TEOPETUYHUX MOJIOKEHb AUCIUIUTIHU Ta PO3B’sI3aHH1
3a7a4; KOHTPOJBHI POOOTH, IIO0 BHUKOHYIOTBCS IIiJ] Yac ayJUTOPHUX 3aHATh TPHUBAIICTIO MO 2
aKaJeMivHi TOJMHU: JIBI KOHTPOJbHI POOOTH 32 HABYAIHLHUM IUIAHOM 332 TEMaMHU PO3ALIB; MPUHMaHHS
po3paxyHKoBO-TpadigyHUX poOiT, ski BUKOHYIOThCS mig dac CPC;  migcymkoBHE cemecTpoBHi
KOHTPOJIb — €K3aMEH.

3HaHHS CTYJCHTIB SIK 3 TEOPETUYHOI, TaK 1 3 MPAKTHYHOI MiATOTOBKH OLIHIOIOTHCS 32 TaKUMH
KPUTEPISIMH:
- 4 6anyM — CTYZCHT MIITHO 3aCBOIB TEOPETUUHUI MaTepial, TIAHO0KO 1 BCeOIUHO 3HA€ 3MICT HaBYAIbHOT
TMCLUIUTIHY, OCHOBHI TOJIOKEHHSI HAYKOBHX TEPIIOKEPEl Ta PEKOMEHIOBAHOI JIITepaTypH, JIOTTIHO
MUCIIUTh 1 OyJaye BiINOBiIb, BIIBHO BHUKOPHUCTOBYE HAOyTi TEOPETHYHI 3HAHHSA IpPH aHami3i
NPAaKTUYHOTO MaTepiany, BUCIOBIIOE CBOE CTAaBJICHHS 10 THUX YM IHIIUX MpoOJIeM, JEMOHCTpY€
BHCOKHIA PiBEHb 3aCBOEHHS MPAKTUYHUX HABUYUOK;
— 3 Oamu — cTyIeHT 1o0Ope 3acBOiB TEOPETWYHHMN Marepiaji, BOJOJIE OCHOBHMMHU AacCIEKTaMH 3
NepUIopKepes Ta PEKOMEHJOBAHOI JITepaTypu, apryMEHTOBaHO BHMKJIAJA€ MHOro; Mae MpaKkTH4HI
HaBUYKH, BUCIIOBJIIOE CBOI MIPKYBaHHS 3 MPHUBOAY THX YW IHIIUX IMPOOJieM, aje MPHITyCKAEThCs
NEBHUX HETOYHOCTeH 1 MOXMOOK Yy JIOTili BHKJIALY TEOPETHYHOro 3MicTy abo mpu aHamisi
MPaKTUYHOTO;
— 2 0anu — CTyJIEHT B OCHOBHOMY OIIaHYBaB TEOPETUYHUMH 3HAHHSAMH HABYAJIbHOI IUCIMILIIHHM,
OpIEHTYETHCS B TEPIIOKEpENIax Ta PEKOMEHJIOBaHINM JIiTEpaTypi, ajie HENepEeKOHJIUBO BIAMOBIIAE,

9



TUTYTa€ TOHSTTS, TOJATKOBI MUTAHHS BUKJIMKAIOTh HEBIIEBHEHICTh a00 BiJICYTHICTh CTA0IBHUX 3HAHB;
BIJNIOBIJAal0YM HAa 3alUTAaHHS NPAKTUYHOTO XapaKTepy, BUSBISLE HETOYHOCTI y 3HAHHIX, HE BMi€
OLIIHIOBATH (DaKTH Ta SBHIIA, TOB’A3YBaTH iX 13 MallOyTHBHOIO JiSUTbHICTIO;

— 1 6an — cTyneHT Maiike He OMaHyBaB HaBUAIBHUI MaTepiaa AMCLUUILIIHU, HE 3Ha€ HAyKOBUX (DaKTiB,
BH3HA4YEHb, Maii’ke HE OPIEHTYEThCS B MEPUIOIKEpeNax Ta PEeKOMEHJOBaHIN JiTepaTypi, BiACYTHE
HAYKOBE MHCJICHHS, IPAKTUYHI HABHYKU Maiike He C(OPMOBaHi.

- 0 6aniB — 3HAHHS SK 3 TEOPETUYHOI, TaK 1 3 MPAKTUIHOI MIATOTOBKH 32 JaHUM 3aBJIaHHSM BHUSIBUTH HE
BJIA€THCS, HEBUKOHAHHS 3aBJaHHA y pa3l BiICYTHOCTI Ha 3aHATTAX abo mix yac CPC.

Barosi koedilieHTH 3aBAaHb A7 PI3HUX BUIB KOHTPOJIIO PONOAUISIOTHCS HACTYITHUM YHHOM.

[ToTouHuit KOHTPOJIb HA MPAKTUYHUX 3AHATTAX (JIEKIIAX), BIAMOBIIb MPU YCHOMY ONUTYBAaHHI
— 0,10; Buctyn mpu OOroBOpeHHI TeoperuyHoro muTaHHs — 0,25; po3B’s3aHHSA 3ajadi MiJ dYac
aynutopHoro 3aHATTs — 0,25; po3s’si3anHs 3anaui mig yac CPC — 3amaui mouatkoBoro piBHs — 0,2;
3amadi cepeannoro piBasa — 0,35; 3agaui migsumieHoro piBaa —0,5; Tectosi 3aBganus — 0,2. 3aranom 3a
MOTOYHUM KOHTpoJieM — 10 15 OauniB 3a ycima po3ninamu. bank 3aBaanp mictuth He MeHIe 100 3agau
1 120 nmuTaHs.

KonTtponbHi poboTH (3aBHaHHs 3a TeMamu po3ziiiB — g0 10 OamiB): TectoBe 3aBaanus — 0,25;
MUTaHHS 7151 PO3rOPHYTOI BiAMOBiI 200 3amava moyarkoBoro piBHs — 0,375, 3a1aua cepeIHLOTO PiBHA
— 0,75; 3agaua migsumienoro pisas — 1,00.

PospaxynkoBo-rpadiuna po0OoTa, M0 BUKOHYETHCA MiJ Yac CaMOCTiiHOI poboTtm (32
PO3paxyHKOBO-TpadigHUX 3aBIaHHs y 3-X YacTUHAX, 3 BaroBuM koedimienrom 0,117— go 15 6amnis).

JlabopaTopHi 3aHATTSA: MIATOTOBIEHICTh JO BHUKOHAHHS JaboparopHoi pobotu — 0,25,
BUKOHAHHS BJacHE JIabopaTtopHuX aociuimkens — 0,25, ohopMieHHs 1HAMBIAYaIbHOTO MHCEMOBOTO
3BiTY mpo BUKOHaHy poOoty — 0,25, 3axuct 3BiTy mnepen Bukiamauem — 0,25. 3aramom 3a
1a00paTOPHUMU 3aHATTAMU — 10 20 GariB.

MaxkcumanpHa cyma 0ajiB 3a BCiMa BUJaMH POOIT IPOTIroM cemecTpy ckiagae 60 Oamis.

[TincyMKOBHII ceMecTpOBHII KOHTpOJIb — ek3ameH (1o 40 6aiiB): TeOpeTHYHI MUTaHHA — 2,5,
3ajava — 2,5. 3a OaXaHHSAM CTYACHTa MOXYTh HapaxoByBaTHUCS 10 4-X 3a0XOUYyBaJbHHUX OajiB 3a
KOMEHTap eK3aMeHalliifHOi poOOTH B yCHiH (opmi Ta BiAMOBiALI HAa AOAATKOBI 3anuTanHsA. HeoOxigHo1O0
YMOBOIO JIOMYCKY CTYAEHTa J0 €K3aMEeHYy 3 JAWUCIUIUIIHU € TMO3UTHUBHHM PEHTHHT 3a OCHOBHMMH
(bopMaMM OTOYHOTO Ta MOYJILHOTO KOHTPOJIIO.

9. Cxema HapaxyBaHHs 0aniB

[ToTouHuU# KOHTPOJIb Ta caMOCTiitHa poboTa
KonrpomnsHi
Ta
PO3paxyHKOBO Exsa |
. y
Poszmin 1 Po3min 2 Po3min 3 -rpajina Pazom et Ma
pobora,
nepenoayeHi
HABYAIBHUM
TIAHOM
Tl T2 T3 T4 | TS| T6 T7 T8 T9 | T10 | T11 | T12
2 3 3 3 3 3 3 3 3 3 3 3 10 15 60 40 100

T1, T2 ... T12 — Temu po3ainis.
KpuTepii oniHIOBaHHSI HABYAJIbHHUX J0CSTHEHb
3HaHHS CTYICHTIB SIK 3 TEOPETHYHOI, TaK 1 3 MPAKTUYHOI MiATOTOBKH OLIHIOIOTHCS 332 TAaKUMHU
KPUTEPISIMH:

90-100 GaniB — cTyIeHT MIITHO 3aCBOiB TEOPETHUHUI MaTepiall, rIUOOKO 1 BCEOIYHO 3HAE 3MICT
HaBYaJIbHOI TUCIMILIIHY, BUIbHO BUKOPUCTOBY€E HaOyTi TEOPETUYHI 3HAHHA MPHU aHANi31 MPAKTUYHOTO
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MaTepialy, BUCJOBJIIOE CBOE CTaBJICHHSA O TUX YU IHIIUX MPOOJieM, IEMOHCTPYE BHCOKHI piBEHB
3aCBOEHHS MPAKTUYHUX HABUYOK;

70-89 6aniB — cTyeHT J00Ope 3aCBOIB TEOPETUYHUN MaTepiaj, apryMEHTOBAHO BUKJIA/A€ HOTo;
Ma€ MPaKTU4YHI HABUYKH, BUCJIOBJIIOE CBOI MIPKYBaHHS 3 MPUBOAY THUX Y IHIIMX HpoOiem, aie
MPUITYCKAETHCS TIEBHUX HETOYHOCTEH 1 MOXMOOK Y JIOTili BHKJIAAY TEOPETUYHOTO 3MICTy abo mpu
aHaJi31 IpaKTUYHOTO;

50-69 OamiB — CTYOEHT B OCHOBHOMY OIAaHyBaB TEOPETUYHHMHU 3HAHHAMHM HaBYAJIbHOI
TMCLUIUTIHU, OPIEHTYEThCA B TEPIIOKEpENIax Ta pPeKOMEHJOBaHIN JIiTepaTypi, ane HelnepeKOHIMBO
BIJIMIOBiAa€, MOJATKOBI MUTAHHS BUKIWKAIOTh HEBIEBHEHICTh a00 BiJICYTHICTH CTAa0UTHHMX 3HAHb;
BIJITIOBIJAI0YX HA 3alUTaHHS MIPAKTUYHOTO XapaKTepy, BUABIISE HETOYHOCTI Y 3HAHHSAX;

1-49 GamiB — CTyOeHT Maibke HE ONaHyBaB HABYAJbHUN Marepiay TUCIUIUIIHK, HE 3HA€
HayKOBUX (DaKTiB, BH3HA4YEeHb, Mai’ke HE OPIEHTYETbCA B IMEPLIOHKEpeNax Ta PEKOMEHIOBaHIN
JiTepatypi, NpakTU4HI HABUYKH Maiibke He c(hOpMOBaHi.

IIIkana oniHIOBaAaHHSA

Cyma ©OamiB 3a Bci BHIM | Ouinka 3a HALIOHAJIHLHOK MIKAIOK
HaBYaJIbHOI JISUJIBHOCTI
HpOTHFOM CeMeCpr JUIA eK3aMeHy JUJIA 3aJ11Ky
90 -100 BIJIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE330BIIBHO HE 3apax0BaHo
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2006 .- 532 c.
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9. Tipka L.O., Jlanmmuu B.I., Jlomamni 3aBaaHHs 3 MoneKymsapHoi (isuku ans cTydeHTiB 1 kypey ¢isuko-
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¢izukn s cTyaeHTiB 1 Kypey ¢izuko-TexHiyHoro gakynprery. - Xapkis: XY, 1993.
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