XapkiBcbkuii HanionaabHui yHiBepcuteT iMeni B. H. Kapazina
HHI komm’1oTepHoi ¢i3uKu Ta eHepreTUuKu

Cneyianvnicmo 105 — «[Ipuknanna ¢i3vka Ta HAHOMATEpiaamy
Cemecmp 1; popma nasuanmns penua; pisens euwoi oceimu 1 (6akanasp): nasuanrvna oucyuniina «MoJeKynspHa (i3uKay

EK3AMEHAINIMHAM BIJIET Ne (10, 10, 10, 10)

1. IIpenmer i 3ama4i MonekynsipHoi (Pi3ukHM 1 TepMoarHaMiKU. [IOHATTS MPO TEPMOAMHAMIYHY CHUCTEMY 1
OCHOBHI MeToH ii onucy. Mikpo- i MakpomnapameTpu cucteMu. [IpuduHu, 10 YHEMOXIIUBIIIOIOTH OIUC Ta3y
noniono MexaHiuyHid cuctemi. O0'em (muToMuil 00’€M), THUCK, TemIeparypa, iX OJUHMII BHMIipIOBAaHHS,
po3MipHicTh. EMITipuyHi TEMIEpaTypHi IIKaIH.

2. EHTporis ieaqbHOTO Ta3y: KUTbKICTh TEIUIOTH, 1[0 OTPUMYE TEPMOJIMHAMIYHA CUCTEMa B OOOPOTHOMY
npoiieci, il reoMeTpuYHa IHTEepIIpeTallisa Ha aiarpami T,S; o0uucienns eaTpomnii. EnTpormis sk GyHKIis cTany
imeansHOTO Ta3y. EHTpoIis i1eadpHOro razy B HEOOOPOTHOMY Mporieci (MPUKIaA PO3MIUPEHHS ra3y Mics
BUJIAJICHHSI [IEPETOPOJIKH 3 Y2 00’ €My Ha yBeCh 00’ €M).

3. B3aemonis piguH 3 TOBEPXHEIO TBEpAOro Tina. 3mMouyBaHHs. KamiasipHi siBumia. Bucora migHiMaHHS
PIAMHY Yy HMIIHAPUYHUX KaNUIIpHUX TpyOkax. BrjnuB BUKpUBIEHOI MOBEPXHI HAa THCK HACHYEHOI MapH.
3MO4YyBaHHS Ta KaMUJISPHI SBUIA B IPUPO/IL Ta TEXHILI.

4. 3agauva. Koediuient TtemmonpoBigHocti remito mpu 7=273 K 1 Tucky 1,013-105 [Ta nmopiBHIOE
0,143 Br/m'K. BusnaunTn koedimienTn augysii i B’A3K0CTI 32 THX KE YMOB.

3ameepoaiceno na sacioanni xageopu HiI3UKA HETPAAUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOJIOTil
npotokos No Bim “ 7 20 p-

3asioysau xageopu Exsamenamop
(triarmmc) (mmiammc)

XapkiBcbkuii HanioHanbHU yHiBepcuter imMeni B. H. Kapasina
HHI xomm’oTepHoi ¢i3uky Ta eHepreTUKH

Cneyianvnicmo 105 — «[Ipuknaana $isvka Ta HAHOMATEPiaIy
Cemecmp 1, popma nasuanns nenua; pisens euwoi oceimu 1 (6akanasp); nasuanvia oucyuniina «MolleKyaspHa (i3HKay

EK3AMEHAIIMHUM BIJIET Ne (10, 10, 10, 10)

1. PiBHSIHHSI cTaHy TepMOJIMHaMIYHOI cucteMu. TepMoauHamiuHa piBHOBara cucreMu. [ToHSTTS npo npouec.
PiBHOBaXkH1 1 HepiBHOBaXHI IpouecH. [Iporec penakcariii cucremu, yac penakcaiii. MaremMaTn4Huii anapat
Ta HAyKOBI a0CTpaKIIii, 10 BAKOPUCTOBYIOTHCS y Kypcl «MorekymsipHa di3ukay.

2. TlomitponHi mporecu. BuBeneHHs piBHSAHHA MNOMITPONU ineanbHoro raszy. ITokasHuk mnositpomu nN.
3anexHicTh TeruioeMHocTi C Bijf moka3HuKa noxitponu N. 3HaueHHs N 1 C 11 1300porecis.

3. IlopiBHsITPHA XapaKTePUCTHKA EKCIIEPUMEHTAIBHUX 130TepM Tra3y EHpaproca i po3paxoBaHUX TEOPETUIHO
130TepMm ra3y Ban-nep-Baanmbca. MeractabinbHuii crad. Ileperpita piuHa Ta mepeoxosoKeHa mapa.
Hacuuena napa.

4. 3anavya. OnMH MOJb IBOXaTOMHOTO rasy, 10 3HaxoauThes npu temnepatypi 71=400 K, posmmproerbes
CIIOYATKY 130TepMidHO Bij 00’ emy Vi 10 00’ emy V=2V, a motim agiabatHo 10 00’emy V3=3V; . BusHauntu
po6OTy, BUKOHAaHY ra30M Ha IuTsHKax 1-2 1 2-3.

3ameepoaceno na 3acioanni xagpeopu HI3UKH HETPAAUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOIOTil
npoToKoJ Ne Big “ 7 20 p-

3asioysau kagedpu Exzamenamop
(i grmc) (mimmic)




XapkiBcbkuii HanionaabHui yHiBepcuteT iMeni B. H. Kapazina
HHI komm’1oTepHoi ¢i3uKu Ta eHepreTUuKu

Cneyianvnicmo 105 — «[Ipuknanna (i3vka Ta HAHOMATEPiaIH
Cemecmp 1; popma nasuanns neHua; pieens euwoi ocsimu 1 (6akanasp); nasuarvna oucyuniina «MOJIEKYIIpHa (i3HKa

EK3AMEHAINIMHAM BIJIET Ne (10, 10, 10, 10)

1. OCHOBHI TOJIO)KEHHS 1 €KCIEPUMEHTAIBHE MiATBEP/KEHHS MOJICKYJIAPHO-KIHETHYHOI Teopii. BimHocHa
aTOMHa 1 MOJIEKYJIsIpHa MacH. ATOMHA ofuHHIS Macu. Monbs. Momnsipaa maca. Yucino ABoraapo. KinbkicTs
peyoBrHU. Maca i po3mipu MoJieKyil (IPUKJIaa MOJIEKYIH BOAM). ['a30momiOHMiA, pigKkuii Ta TBEPIU CTaHU
PEYOBHHHU 3 TOYKHU 30py OCHOBHHX MOJIOKEHb MOJEKYISIPHO-KIHETUYHOT Teopii.

2. TepmomunamiuHi  (yHKIT (MOTEHIiaJM): BHYTPIIIHS €HEPTris, BUIbHA C€HEPris, CHTAIbIII,
TepMoIMHaMiuHUi noreHmian ['i60ca ta ix nudepenmianu. Oi3UYHUN 3MICT TEPMOJUHAMIYHUX (DYHKITIH.
3aranpHi KpUTEpii TEPMOJIMHAMIYHOI CTIHKOCTI.

3. Tlonsarrs mpo ¢asu. PazoBa piBHOBara. Pa30Bi MEPeXOJH MEPLIOTO Ta JIPYroro poay. PiBHAHHS
Knaiinepona-Kinaysiyca. BumapoByBanHs Ta KuTiHHS. 3aJIe)KHICTh THCKY HACHUYCHOT TIApH Bijl TEMIIEPATYPH.
®azoBi giarpamu. [loTpiitna Touka. CyOmiMariisi, MIaBIeHHS Ta KPUCTANI3allis TBEPIUX TiJ.

4. 3apaua. KoedimieHT BHYTPIIIHBOTO TepTs a30Ty npu TemmepaTypi 273 K mopiBHIOE 1,68-10 kr/m-c.
Busnauntu cepeHio JOBKUHY BUIBHOTO MPOOIry MOJIEKYJI IPH HOPMAIBHOMY THCKY.

3ameepoaiceno na sacioanni xagpeopu HiI3UKA HETPAAUIIHHUX SHEPrOTEXHOIOTIH 1 €KOJIOTil
npotoko No Bim “ 7 20 p-

3asioysau kagedpu Exzamenamop
(triarmmc) (mmiammc)

XapkiBcbkuii HanioHanbHUi yHiBepcuter imMeni B. H. Kapasina
HHI xomm’oTepHoi (i3uky Ta eHepreTUKH

Cneyianvnicmo 105 — «[Ipuknaana $isvka Ta HAHOMATEPiaIy
Cemecmp 1, popma nasuanns nenua; pisens euwoi oceimu 1 (6akanasp); nasuanvia oucyuniina «MollekyaspHa (i3HKay

EK3AMEHAIIMHUM BIJIET Ne (10, 10, 10, 10)

1. ExcriepuMenTanbHi Ta30B1 3akoHu: boins - Mapiotra, ['eit-JIroccaka, Illapns, Jlanerona, ABorampo.
Mogensb i/1eallbHOTO Ta3y, HABECTH OLIIHKY CEpeAHbOT BIJICTaHI MK MOJIEKYJIaMH Ta3y 32 HOPMaJIbHUX YMOB
Ta MOPIBHATH 3 J1aMETPOM MPOCTUX MOJIEKYJI.

2. | 3akoH TepMOAMHaMIKU. BHYTpIIIHS eHepris TepMOIUHAMIYHOI CUCTEMHM, MPUPICT BHYTPIIIHBOI €Heprii.
[Ipouecu, 110 MOXKYTh NPU3BOAUTU 10 3MIHM BHYTPIIIHBOI eHeprii cucremMu. Pobota 1 Temora. Di3nyHuit
3MiICT, aHaJiTM4YHa (iHTerpajbHa Ta AudepeHuiiiHa) Gopma 3amucy Ta pi3Hi (popmymoBaHHS | 3akoHy
TepMoAnHaMiku. EkcriepuMmeHTanbHe MiATBEpAKEHHS | 3aK0HY TepMOIMHAMIKH.

3 Hledektn y peanbHUX KpucTanaXx. MexaHi3MU YTBOPEHHS TOUKOBUX JedekTiB. Audysis y TBepaux Tinax.
KpaitioBi Ta rBunTOB1 Auciokamii. [IoHATTS mpo aucCHOKaUiMHUNA MeXaHI3M IUIaCTUYHOI Jedopmariii.
XapakTep TEIIOBOro pyXy y Kpuctanax. TerniaoBe po3mUpeHHs TBEPAUX Til. TemI0eMHICTh TBEPAUX TiJ.

4. 3agava. OQMH MOJB OJHOATOMHOTO Ta3y, Mo 3HaxoauThes mpu Temmeparypi 77=300 K, cTuckaeThcs
CIOYATKY 130TE€PMIUHO, TaK M0 THCK 30UIBIIYETHCS BiA P1 A0 P2=2P1 , a MOTIM afiabaTHO A0 TUCKY P3=4p;.
Busnauntu poboty Ha minsakax 1-2 1 2-3.

3ameepoaceno na 3acioanni xagpeopu PI3UKH HETPAAUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOIOTil
mpoToKOoI No Big “ 7 20 p-

3asioyeau kageopu Exzamenamop
(i grmc) (mimmic)




XapkiBcbkuii HanionaabHui yHiBepcuteT iMeni B. H. Kapazina
HHI komm’1oTepHoi ¢i3uKu Ta eHepreTUuKu

Cneyianvnicmo 105 — «[Ipuknanna (i3vka Ta HAHOMATEPiaIH
Cemecmp 1; popma nasuanns neHua; pieens euwoi ocsimu 1 (6akanasp); nasuarvna oucyuniina «MOJIEKYIIpHa (i3HKa

EK3AMEHAINIMHAM BIJIET Ne (10, 10, 10, 10)

1. IneanpHU# Ta3 K MOJENH HAMOIIBII MPOCTOI CTATUCTUYHOI CUCTEMH. PIBHSIHHS CTaHy i/1eaTlbHOTO Ta3y:
Knamneiipona, Knaneifipona-MenneneeBa. MomspHa razoBa crana. Crana bombnmana. PiBHsSHHS cTany
imeanpHOro rasy Juist Tucky. Yucno JlommMinra.

2. Texniune 3HaueHHs1 eHTpomnii. EHTpomiitHa TS-miarpama (HaBecTH PUKJIaA JAJIA 3MIHM arperaTHOro CTaHy
BOJIM). YMOBH OOOpPOTHOCTI MPOIECIB B TEIUIOBIH MaIlMHI, ¢ pOOOYMM TIJIOM € ifcaabHHi ra3; 3MiHa
entporii 1 KK]I B nukm Kapuo 3a HasBHOCTI HeoOopoTHOTO mporecy. Crnocodu miasumenas KKJI. Buau
TEPMOJIMHAMIUYHUX LMKJIIB y TEXHIll, MPUKIaId IHMKIIB Ha giarpami T,S 3a HasBHOCTI 130XOpHOI abo
1300apHO1 IUITHKH 000POTHOTO TIPOIIECY.

3. 3arajbHi BJIACTUBOCTI KPUCTAIIYHUX Ta aMOpGHUX TBepAHX Tiid. OCHOBHI XapaKTEPUCTHKH KPUCTAIIIB.
[Tomikpucranu. Monokpucranu. I[iTbHO yrmakoBaHI KpHCTaliuHI penniTkd. loHHI Kpucramu. MetamiuHi
kpuctanu. KoBayieHTHI KpucTamu. MoJeKyIspHi KPUCTaIH.

4. 3apava. IlIBuaki HEWTPOHHU, MOTPAILIAIOYU B PIAMHY, MOJEKYIU SKOI MICTSITh BOJICHb, IIBHIKO
CTHOBUIBHIOIOTHCS 10 TerioBux mBuakocteil (300 m/c). TermnoBi HeWTpoHH TUGYHIYIOTH B PIAMHI 0 THUX
mip, MOKK iX He 3aXOIUIATh siApa BOAHIO (TpoToHW). EdekTuBHUMIT mepepi3 G 3aXOIUICHHS HEUTPOHIB
IPOTOHAMH MOXHa npuiisaty pisanm 0,3 Gapu (1 Gapr = 10 2 m?). HexTtyroun 3axormieHHsSIM HEUTPOHIB
SIpaMH IHITUX aTOMIB, IO BXOJIATH JO CKJIQJy MOJICKYJ, OI[IHUTH Yac JKUTTSA TCIUIOBUX HEUTPOHIB y
rexcani: CeHyg, p=0,71-10° kr/m’.

3ameepoaiceno na sacioanni xageopu HiI3UKHM HETPAAUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOIOTil
pOTOKOI No Bim “ 7 20 p-

3asioysau kxagedpu Exzamenamop
(miarmc) (mmiammc)

XapkiBcbkuii HanioHanbHU yHiBepcuter imeni B. H. Kapasina
HHI xomm’1oTepHoi ¢i3uky Ta eHepreTUKH

Cneyianvnicmo 105 — «[Ipuknaana $isvka Ta HAHOMATEPiaIy
Cemecmp 1, popma nasuanns nenua; pisens euwoi oceimu 1 (6akanasp); nasuanrvia Oucyuniina «MolleKyaspHa (i3rKay

EK3AMEHAIIMHUM BIJIET Ne (10, 10, 10, 10)

1 OcHOBHE PIBHSHHS MOJIEKYJISIPHO-KIHETUYHOI Teopil 11ealIbHOro ra3y (BUBeCTH). MoJeKyIsIpHO-KIHETUYHE
(cTaTHCTHYHE) TIIyMaueHHsS TUCKY Ta TeMmreparypu. HaBecTH 3HaYeHHS cepeHbOKBAAPATHYHOI MIBUIKOCTI
XA0THUYHOTO PyXy MOJEKYJI ra3y (KHMCHIO, rellifo) 3a HOpMaJbHUX YMOB. ITOHATTS mpo aOGCconOTHUN HYIb
TEMIIEpaTypH.

2. TepMoauHaMIYHI CIHIBBIIHOWIEHHS Ta iX 3HaYeHHA B (i3umi. [Ipukmnan 3HaXOIKEHHS PIBHSIHHS CTaHy
TEIJIOBOTO BUIIPOMIHIOBAHHS.

3. 3aranpHi BIacTUBOCTI Ta OymoBa pinuH. [lomiOHICTH Ta BIAMIHHOCTI BJIACTMBOCTEH peasbHOro rasy i
piauHH. ['ycTHA Ta CTUCIUBICTh. MONEKYASIPHO-KIHETUYHA MOJIENb PiIMHU. biakHili Ta nanbHIN TOPSIKH.
[ToBepxueBuit map pinuuu. IloBepxHeBuil Hatar. KpuBu3Ha moBepxHi 1 JOJaTKOBUN (J1aIIaciBCbKUA) THUCK.
®opmyna Jlamnaca

4. 3agaya. 6 MoJab BOJAHIO 3HaxonAThcs mia THckoM pP=IMIla i Temmeparypi 300 K. Ilpu i3oxopHomy
HarpiBaHH1 TUCK 30u1bIMBesa HAa Ap=1,5MIla. BusHauuTh 3MiHy BHYTPILIHBOT €HEPT1i.

3ameepoaceno na 3acioanni xagpeopu PI3UKKM HETPAAUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOIOTil

. 113 k)

npoToKoJ Ne BIJ 20 p.

3asioyeau kageopu Exzamenamop
(i grmc) (mimmic)




XapkiBcbkuii HanionaabHui yHiBepcuteT iMeni B. H. Kapazina
HHI komm’1oTepHoi ¢i3uKu Ta eHepreTUuKu

Cneyianvnicmo 105 — «[Ipuknanna (i3vka Ta HAHOMATEPiaIH
Cemecmp 1; popma nasuanns neHua; pieens euwoi ocsimu 1 (6akanasp); nasuarvna oucyuniina «MOJIEKYIIpHa (i3HKa

EK3AMEHAIIMHAM BIJIET Ne (10, 10, 10, 10)

1. Cratuctiuni ancamb6iyi. OCHOBHI MOHATTS Teopii HMoBipHOCTEW. DYHKINS PO3MOALTY WMOBIpHOCTEH
(ryctmHa HMOBipHOCTEH). OOuUMClIeHHS cepenHixX (3a aHcaMOJieM) 3Ha4eHb BEJIMYMH 3 BUKOPHCTAHHSIM
¢ynkuiii posnoniny. IloHsarTs mpo ¢azoBuil mpoctip mBuUAKocTe (v — mpoctip). DyHKIIs po3moAiTy
HMOBIpHOCTI 3HaYeHb » Ta il BUpa3, OTpUMaHuii MaKCBEJIOM JIJIsl MOJICKYJI 17IeajibHOTO Ta3zy

2 BHyTpimHS eHepris TepMOAUHAMIYHOI cucTeMH. UYMCIO CTymeHiB BUIBHOCTI MosieKyl. Teopema
bonbsiMana-MakcBemia mpo piBHOMIPHUE PO3MOJII €HEprii 3a CTyHeHsSMU BUTbHOCTI MoJiekyn. CepemHs
€Hepris TEIUIOBOTO PyXy MOJIEKYJ Ta BHYTPILIHS €HEpris ijeaJbHOro rasy (HaBeCTH MPUKIIAA JUIS OJHOTO
MOJISI @30Ty 32 HOPMAJIbHHX YMOB).

3. Teoperuuni i3otepmu ra3zy Ban-gep-Baansca. Kputnunuii cran peuosunu. PiBusnus Ban-nep-Baanbca B
3BejIcHIH (hopmi. 3aKOH BIAMOBIAHUX CTaHIB.

4. 3apaua. llIBuAKi HEWTPOHH, NOTPAIULIFOYM B PIIMHY, MOJIGKYJIH SKOI MICTSTh BOJEHB, IIBHIKO
CHOBUIBHIOIOTBHCS 710 TerioBux mBuakocted (300 m/c). TemnoBi HelTpoHH AMPYHAYIOTH B PiAMHI 10 THX
mip, MOKM iX HE 3aXOIUIATh siApa BoAHiO (mpoToHu). EdexTuBHUI mepepi3 C 3axXOIUICHHS HEUTPOHIB
MPOTOHAMH MOXHA mpuitHsTH piBauM 0,3 Gapu (1 Gapu = 107>° M?). HexTyioun 3aXOIUICHHAM HEHTPOHIB
SpaMU HIIUX aTOMIB, IO BXOASATH J0 CKJIay MOJIEKYJI, OIIHUTH Yac XHUTTS TEIUIOBHX HEUTPOHIB y OKTaHI:
CgHig, p=0,72-10% kr/m°.

3ameepooiceno na sacioanni kageopu Hi3MKH HETPANUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOJIOTii

: 13 k)

mpoTOKOoJ No BiJ[ 20 p.

3asioysau xageopu Exsamenamop
(migmuc) (migmuc)

XapkiBcbkuii HanioHanbHuil yHiBepcuter iMeni B. H. Kapasina
HHI komm’1orepHoi ¢izuKu Ta eHepreTuKku

Cneyianvnicmo 105 — «[Ipuknaana $isvka Ta HAHOMATEPiaIy
Cemecmp 1; popma nasuanns neHua; pisens euwoi océimu 1 (6akanasp); kaguarvrua oucyunuina «MOJIEKYIISIpHA dizukay

EK3AMEHAIIMHUM BIJIET Ne (10, 10, 10, 10)

1. Po3noain MakcBena — MOJEKyJ 1€ajbHOro ra3dy 3a MojaysieM HBUAKoOcTi. I'padik dyHKIIT po3noairy
Makcena. BuBenenHs Bupa3zy i1l HaiiOu1b1 HMOBIpHOT MIBUAKOCTI MoJiekyn ra3y. CepenHs apudmMeTrnuHa
Ta CepeTHHOKBAIPATUYHA IIIBUKOCTI, OIlIHKA 1X 3HAYEHB JJIsl MOJIEKYJI a30TY 32 3BHUATHIX YMOB.

2. PoboTa, 1110 BUKOHYE TiJIO MPH 3MiHI CBOro 00’€My, 0OOOPOTHI TEPMOJMHAMIYHI MPOLIECH, T€OMETPUYHA
iHTeprpeTaliss poOOTH B 000pPOTHOMY mporeci Ha jiarpami P,V. 3acTocyBaHHS MEpHIOro Haudaia
TEPMOJIMHAMIKH JI0 130IpoIieciB (130XOPHOro, 1300apHOro, 130TepMIUHOro): aiarpamMa B KoopauHatax P,V
poboTa, mpHUpicT BHYTPIIIHLOT €HEeprii, KUIbKICTh TEII0TH. DI3UYHUN 3MICT MOJIIPHOT Ta30Boi cTanoi R

3. MonexyspHO-KIHETUYHA IHTEpIIpeTallis SBUII NEpEeHOCY B Ta3ax, OLIHIOBAJBHMM MiJXiJ, 3arajbHe
piBHAHHS niepeHocy. Judysis, BHyTpilmiHe TepTs (B’S3KICTh), TEIUIONPOBIAHICTh. AHaNI3 KOE(IIEHTIB
HepeHocy, iX 3aJIeXKHICTh Bi THCKY Ta TemnepaTypu. CHIBBIAHOIIEHHS MiX KoeQillieHTaMH MEepeHocCy.
VYasTpapo3pikeni ra3u (BakyyM). 3acTOCyBaHHS 3HAHB PO SBUINA TEPEHECEHHS B TEXHIIII.

4. 3agaya. Kucenp macoro 80 r i3oxopHo Harpinu Bif temmneparypu 71=300 K no 75=400 K. Buznauutu
3MiHY BHYTPIIIHBOI €HEeprii.

3ameepoaiceno na 3acioanni kagedpu BHi3UKH HETPATUIIIMHUX €HEPTOTEXHOJIOTIH 1 eKOJIOTil

. 13 k)

mpoToKOoI No Bif 20 p.

3asioysau xaghedpu Exzamenamop
(migmmc) (mizmmc)




XapkiBcbkuii HanionaabHui yHiBepcuteT iMeni B. H. Kapazina
HHI komm’1oTepHoi ¢i3uKu Ta eHepreTUuKu

Cneyianvnicmo 105 — «[Ipuknanna (i3vka Ta HAHOMATEPiaIH
Cemecmp 1; popma nasuanns neHua; pieens euwoi ocsimu 1 (6akanasp); nasuarvna oucyuniina «MOJIEKYIIpHa (i3HKa

EK3AMEHAIIMHUM BLJIET Ne (10, 10, 10, 10)

1. Po3noxin MakcBena — MOJIEKYN 17€albHOTO Tra3y 3a BIIHOCHUMHM IIBHUAKOCTSAMHU. BigHOCHA KUIBKICTBH
MOJIEKYJ JJIsi Pi3HUX iHTepBaiiB MmBHIKOCTeH. CIIBBIIHOMIEHHS MK HaiOLIbII IMOBIPHOIO, CEPEIHBOIO
apu(METHYHOIO Ta CEPEAHBOKBAPATHYHOI MIBHIKOCTSIMU MOJEKYJI. EKCIIepUMEHTabHE ITiTBEPIKESHHS
po3noniny MakcBeia.

2. 1l 3akoH TepMOAMHAMIKH: Pi3HI (POPMYIIOBaHHs Ta iX €KBIBaJEHTHICTh. TeruioBa MaiiuHa, ii yCTpIH,
KK/. XonoauneHa MammHa, ii yerpiil, xomoaunsHuil koedimient. [ukn KapHo igeansHOro rasy: Teopema
Kapno, ukn Kapno Ha miarpami P-V , o0uuciieHHs poOoTH 3a uki, BuBeAeHHs TepmidyHoro KKJI mukimy
Kapuo mst miarpamu P,V 1 miarpamu T, S.

3. 3arajpHa XapaKTEPHCTUKA SBUII TEPEHOCY, MOHATTS MOTOKY BEIUYMHU. EMIIpWYHI PIBHSHHS SIBUII
nepeHocy: audysii — 3akoH Dika, TEIIONPOBITHOCTI — 3aKOoH Dyphe, BHYTPINIHBOTO TEPTs (B’A3KOCTI) —
3akoH HproToHna. OnuHUIII BUMIPIOBaHHS Ta PO3MIpHOCTI KoedilieHTiB nepeHecenns D, k, 1, ix dizuunuit
3MICT.

4. 3agaua. Boma Macoro 36 r 3HaXOAMTHCS MpPU TEMIIEpPaTypi KUMiHHA (aTMOC(EpHUN THCK HOPMAIIbHUN).
Busnauntu 3MiHy BHYTPIIIHBOI €HEprii Mpu MOBHOMY BHKinaHHi Bojau. [Iutoma Temora mapoyTBOpeHHS
BOU JopiBHIOE 2,26 MJIx/kr. O6’€eMOM piaKOT BOJIU 3HEXTYBATH.

3ameepooiceno na sacioanni kagedpu Hi3MKA HETPANUIIITHUX SHEPrOTEXHOJIOTIH 1 €KOJIOTii
pOTOKOI No Bim “ 7 20 p-

3asioysau xageopu Exsamenamop
(migmuc) (migmuc)

XapkiBcbkuii HanioHanbHUi yHiBepcuter imMeni B. H. Kapasina
HHI komn’1oTepHoi ¢izuKu Ta eHepreTuKku

Cneyianvnicmo 105 — «[Ipuknaana $isvka Ta HAHOMATEPiaIy
Cemecmp 1, popma nasuanns nenua; pisens euwoi oceimu 1 (6akanasp); nasuanvia oucyuniina «MollekyispHa ¢hi3uKay

EK3AMEHAIIMHUM BIJIET Ne (10, 10, 10, 10)

1. IneanbHMii ra3 y mosii cuiM TsKiHHA 3emil. bapomerpuuna popmyna. Anstumerpu. Posnonin boneiimana
— MOJIEKYJ 1JIeaJlbHOrO ra3y 3a 3HA4YeHHSMHU IOTEHLIAJbHOI €Heprii y 30BHIIIHbOMY CHJIOBOMY IOJI.
Hocninu [lepena.

2. TemmoeMHiCTh TEPMOAMHAMIYHOI CHUCTEMHU (TEIUIOEMHICTH (I3UYHOTO TiNa, MUTOMAa TEIUIOEMHICTh
PEYOBHHHU, MOJISIpHA TEIUIOEMHICTB), 11 (I3MUHUN 3MICT, OJUHMII BuUMIpioBaHHA. Kilacuyna Tteopis
TEIUIOEMHOCTI iieanbHOro ra3y. PiBHsAHHSA Maiiepa, ioro ¢isuunuii 3mict. HaBecTu 3HaueHHsI MUTOMOI Ta
MOJIIPHOI TEIJIOEMHOCTEW MpU MOCTIMHOMY 00’€Mi 1 IpU MOCTIHHOMY THCKY JJsi BOAHIO 3a 3BUYAMHMX
yMOB. P0O3X0JI’KeHHS KITaCHYHOT Teopii TEMJIOEMHOCTI 1/I€alIbHOTO Ta3y 3 €KCIEPUMEHTOM Ta iX MPUYUHHU.

3. 3ITKHEHHS MK MOJIEKYJIaMH razy. AHaji3 XxapakTepy B3aeMo/lii Ha MPUKIIal ABOX MoJiekyll. EpexTuBHuit
NOTIEPEYHMI Tepepi3 3ITKHEHHS MOJIEKYJI, MOJENb TBEPAUX MPYKHUX KyNb. EQekTUBHUI TiamMeTp MOJEKYIL.
CepenHe 4ncio 31TKHEHb MOJIEKYINH 3a 1 ¢, cepeHs T0BXKUHA BUIBHOTO IPOOIry MOJIEKYJI, CepeHs BICTaHb
MDK MOJIEKYJIaMH, iX OIIHKA JUIf a30TY 32 HOPMAJIbHUX YMOB.

4. 3agada. Kucenp macoro 80 r i3o0xopHo Harpinu Bifg temneparypu 71=300 K mo 7,=400 K. Buznauutu
3MiHY €HTaJbIII.

3ameepoaceno na 3acioanni xagpeopu HI3UKH HETPAAUIIHHUX SHEPrOTEXHOJIOTIH 1 €KOIOTil
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3asioyeau kageopu Exzamenamop
(i grmc) (mimmic)




