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MMPUMEPHBIN NEPEYEHDb OLIEHOYHBIX CPEJICTB

Ne HanmenoBanue Kpatkas xapakrepucTika IIpencrasnenue
n/m OLICHOYHOT'O OLIEHOYHOT'O CPEICTBA OLIEHOYHOTI'O
CpeJICTBA cpenctsa B hoHIE
1 CpencTBo KOHTPOJIS YCBOSHUST y4eOHOTO
Marepuaia TeMbl, pa3zesa uin pa3eioB Bompocsr
bnuy-onpoc JTUCIUIUIMHBI, OpraHU30BaHHOE KaK yueOHOe o TeMam/paszenam
3aHATHE B BUJE coOece10BaHMs MTPETIOIaBaTeNs C JUCUHUTITUHBI
00yJarOMUMHUCST
CpencTBo NpoOBEpKH YMEHHUM MPUMEHSITh KommexT 3ananuit
) IIpakmuueckas MOJIy4EHHbBIE 3HAHUS 10 3apaHee ONpPEeAeICHHON JUTS BBITIOJTHEHUS
paboma METOJUKE JUIsl PEIICHNUs 3a1a4 WM 3aJaHUH 110 MPaKTUYECKUX
MOJYJIIO WIW JUCIUIUIMHE B LIEJIOM pabor
WHcTpyMEHT, ¢ TOMOLIBI0 KOTOPOT'O OLIEHUBAETCS
CTENeHb TOCTHXKEHUS CTYACHTaMU TpeOyeMbIX
3HaHUM, yMEHHUI 1 HaBbIKOB. COCTaBJICHHUE TECTA
3 Tecm . KommiekT TectoB
BKJIIOYAET B ce0s1 CO3/1aHNE BHIBEPEHHOMN CHCTEMBbI
BOIIPOCOB, COOCTBEHHO MPOLEAYPY TECTUPOBAHUS U
crocob U3MepeHus MOJyYEeHHBIX Pe3yIbTaTOB.
[IpoaykT camocTOsATENEHON PabOTHI CTY/CHTA,
MIPEACTABIISIIONTUN COO0M n316nanoe BBICTYIUICHAE | . pebepatos
4 Peghepam 10 PELICHUIO OTPEIEICHHON yueOHO-
MPaKTUYECKOU, y4eOHO-HCCIIeIOBATEIHCKON HUITH
Hay4YHOUN TEMBI
5 3auem Hrorosast popma o1ieHKH 3HAHUN Bomnpocs! k 3auery




ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOM JUCIUIIINHE
«Teopernyeckue 0CHOBBI (Pa30BbIX NMPEBPALLEHUI»

Kon xoHTpoIMpyeMoii

Ne Koutposmpyemsble pa3ienbl HaumenoBaHue
KOMIIeTEeHI[UH
n/n (TeMbl) TUCHUILIHHBI OLIEHOYHOI0 CpeaCTBA
(nJm ee 4acTH)
Beenenue.
1. A Bimu-onpoc MK-2, TIK-8
Ienu u 3a1ayn AUCIUIUIMHBI
2. Hedtu n npupoansie ra3sl — IIK-2, I1IK-8
baun-onpoc,
MHOTOKOMIIOHEHTHbBIE€ CUCTEMBI
npakTuyeckas padora
IPUPOJIHBIX YIIIEBOJOPOJIOB
3. | AnanuTtHueckuii 0630p BUIOB I1K-2, I1K-8
YTJIEBOAOPOIHBIX CKOIJICHUM, B baui-onpoc,
TOM YHCJIe 3aJIeKu HepTH, rasa, npakTudeckas padora
ra3oKOH/IeHcaTa
4. YpaBHEHUSI COCTOSIHUS CUCTEM MK-2, IIK-8
MPUPOJHBIX YIIEBOJOPOIOB. bnum-omnpoc,
OCHOBHBIE 3aKOHBI TA30BOTO npakTudeckas pabota
COCTOSTHUS
5. OCHOBHBIE YpPaBHEHHUSI TA30BOT0 bimn-onpoc, IIK-2, IIK-8
COCTOSTHUS U/ICATIbHBIX TA30B npakTHieckas pabota
6. baui-onpoc, IIK-2, IIK-8
3akonsl boitns-Mapuorra, ['eii- | npakruyeckas pabora,
Jlroccaka u lapms. nepBas pyoexHas
aTTeCcTaIus
7. O06001EeHHBIN 3aKOH IIK-2, IIK-8
MenneneeBa-Knalinepona bauu-onpoc
PV=RT
8. VYpaBHEHHE COCTOSHUS PEATBHBIX I1K-2, I1K-8
razos. PV=ZRT. baui-onpoc,
@da30BbI€ COCTOSIHUS U YCIOBHS npakTudeckas pabota
paBHOBecHsI 2-X (ha3HBIX CUCTEM.
9. | CymHoCTh peTporpaaHbIxX I1K-2, I1K-8
sBiieHnit. [Ipssmbie 1 oOpaTHbIE
IIPOLIECCHI.
P bnmn-onpoc,
[TpuunHBI IPOSIBIICHUS
. mpakTHudeckas padbota
peTporpajHbIX SIBJICHUN
(CITOKHBIN COCTaB MPUPOTHOTO
rasa)
10. | Kputnueckue temneparypa u IIK-2, IIK-8
nasieHue. PacmmdpoBka KpuBon
bp o p bnmn-onpoc,
PETPOTrpaJHbIX SBICHUMN
9 npakTUieckas pabota
Tpoiinas Touka B (pa30BbIX
pEeBpaLICHUIX
11. | OcHOBHBIE TapaMeTPhI Fa30B — I1K-2, I1K-8
IUIOTHOCTD, BA3KOCTb,
baui-onpoc,
TEIJIOEMKOCTh, SHTPOMUS,
npakTuyeckas padora
SHTaNbNUA. TOKCHUHOCTD U
B3PBIBOONIACHOCTH T'a30B
12. | Buapl JOBYIIEK U TUIIBI baui-onpoc, IIK-2, IIK-8

Ta30KOHJCHCATHBIX

npakTHyeckas padora,




MECTOPOXACHUH (C HePTIHOM
OTOPOUKOI1 1 6€3 Hee)

BTOpasi pyoexHas
arrectauus, pedepar,
3a4er

13.

OcCHOBHBIE OCTIOKHEHUS TIPU
9KCILTyaTalluu Ta30KOHCHCATHBIX
CKBKUH B pe3yibTare (pa3oBhIX
MPEBPAILCHUI YTIE€BOIOPOIOB.
Brinagenue xxunkoctu
(koHAEHCAIMS) B pe3ybTaTe
npoccenupoBanus raza B [1311
(pe3koe magenus T)
CaMornyiieHue CKBaXKuH 3a CUeT
BBINA/ICHUS KUJIKOCTH

I1K-2, I1K-8

14.

CnocoObI OCBOCHHMS CKBAYKHH,
MPEKPaTUBIINX (POHTAHUPOBAHUE
B pe3yJIbTaTe CKOIUICHHs Ha 3a00e
KOH/IeHCaTa

Hcnonp3oBanue KOIbTIOOUHTA U
ero cymHoctb. [IpoayBka
CKBaXXMH, KUCIIOTHasi 00paboTKa
OnTtuManbHbIA PEKUM
OKCIUTyaTaIlul CKBAXUH (IS
WCKITFOUCHHSI OCIIOKHECHH )

I1K-2, I1K-8




3AJAHUA JJIA BBIIIOJIHEHUSA ITIPAKTHYECKHUX PABOT

3ananue Nel OrnpeeneHre KOMITOHEHTHOTO COCTaBa MPUPOIHOTO ra3a XpoMaTorpadhuuecKum
METOJIOM

3ananue Ne2 OripeziesieHre MIOTHOCTH MPUPOAHOTO Ta3a

3aganue Ne3 OnpezerneHue coaep)kaHus BOISHBIX TTAPOB B PUPOHOM YIJIEBOJIOPOTHOM raze

3ananue Ne4 OmnpenencHue KodhUIMEHTa MPOAYKTUBHOCTH (POHTAHHOW CKBa)KUHBI U
YCTaHOBJICHHE PEKHUMA €€ pabOThI

3ananue NeS5 OnpenencHre KOJTMYECTBA XMMHUKATOB U BOJIBI ISl 00paboTKH 32005

CKBa)XUH COJITHOU KHCJIOTOU



IIpuMepHas TeMaTHKA 10KJIA10B

Oco0eHHOCTH IKCITTyaTaIlii OOBOIHSIOIINXCS Ta30BbIX CKBAKUH

[TpuHIMNIHATBHBIE CXEMBI U 000PYAOBaHUS ISl OAHOBPEMEHHON KCIITyaTallul

XUMHUYECKHE METOABI BO3ACHCTBUA

JInkBuganus CKkBaXuH

AnanuTrdeckuii 0030p BHIOB YIIEBOAOPOAHBIX CKOIJICHUN, B TOM YHCIIE 3aJIe)KU HEPTH,

rasa, ra30KOHJIeHCcaTa

Bunpl noBymiek v TUIIBI TA30KOHICHCATHBIX MECTOPOXKIEHUH (C He(PTAHON OTOPOUKOM U

0e3 Hee)

7. XHUMUYECKUE METOIbI BO3ICHCTBUS

JIukBuganus CKkBaXuH

9. AHanuTH4ecKuil 0030p BUIOB YIIICBOJOPOIHBIX CKOIUICHHI, B TOM YHCIIE 3AJIeKH HE(PTH,
rasa, ra30KOHJIeHCaTa

10. Buapl TOBYIIEK M TUIIBI TA30KOHIEHCATHBIX MECTOPOXKACHUH (C HEPTAHOM OTOPOUKOH U
0e3 Hee)

11. CymHOCTh peTporpaanbix siBaeHui. [Ipsimbie u 0OpaTHBIE IPOIIECCHI.
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12. O6bemMHBIIH KO3 (DUIIMEHT U Ta30COIePKaHUE

13. TpoitHas Touka B (a30BbIX IPEBPAILECHHIX

14. IIpn4nHbI IPOSABIEHUS PETPOTPAAHBIX SIBICHUH (CJIOKHBIN COCTaB MPUPOJHOIO ra3a)

15. Ananutudeckuii 0630p BUIOB YTIEBOAOPOIHBIX CKOTICHHI, B TOM YHCIIE 3AJIeKH HE(PTH,
rasa, ra30KOHJIeHCaTa

16. IToBeneHne yriaeBOAOPOIHBIX CUCTEM C YBEITUUCHUEM TIIYOUHBI 3aJIETaHUS
IIPOJYKTHBHBIX TOPU30HTOB U IIACTOBOM TEMIIEPATyphI

17. Bupl JIOBYIIEK U TUIIBI TA30KOHICHCATHBIX MECTOPOXKICHUHN (C HEDTIHONW OTOPOUKOU H
0e3 Hee)

Kpurepun oueHku 10kj1a10B

«3a4TeHo» - JOKJAaJ YEeTKO BBICTPOEH, PAacCKa3bIBaeTCs, OOBSACHSETCS CYyTh pabOThI;
aBTOp IPEJICTaBUII JIEMOHCTPALIMOHHBIN MaTepual, IPEKPaCHO B HEM OPUEHTUPYETCS U OTBEYAET
Ha BOIPOCHI; NTOKA3aHO BJIAaJCHHE HAyYHBIM M CIELUAJIbHBIM aIlllapaToM; YETKOCTh BBIBOJIOB
HOJTHOCTBIO XapaKTEePU3YIOT paboTy;

«He 3auteHo» - nOKJaa paccka3blBaeTcs, HO HE OOBICHSETCS CyThb pabOThl WU
3aUUTHIBACTCA; JEMOHCTPALMOHHBIM MaTepuaj UCIIOJIb3YeTCsl B JIOKJIaAe, HO HE MCIIONIb3yeTCs
JOKJIATYMKOM WM ObUT OOPMIIEH IUIOXO M HETPaMOTHO; JOKJIaJIYMK HE MOXET OTBETHTh Ha
OOJIBITMHCTBO BOIIPOCOB; BBIBOJIBI HIMEIOTCS, HO HE JJOKA3aHBI.



Bonpocs! k nepBoii pyoe:kHOM aTTecTANMA

XN R =

10.

11

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.
25.

—

Henu u 3a1a4u AUCIUIUIUHBI.

KommoneHnTs! HedTel 1 PUPOTHBIX Ta30B

O cocTaBe MHOTOKOMITOHEHTHOM CUCTEMBI

[Ipumepbl coCTaBOB MIACTOBBIX He(TEN U MPUPOTHBIX Ta30B
IlonsTHA 1 onpeneneHus

[TonsTre 06 DHTATBIUN

[TonsiTHE O TEMIOEMKOCTH

VYcnoBusi paBHOBECHS I Pa3IUYHBIX CIIYy4acB COMNPSIKEHUS TEPMOAMHAMUYECKOMN
CHUCTEMBI C OKPYKAIOUIEN CPENOM

WneanbHbIl a3 U ero CBOMCTBA

JleryuecTb U KO3 PULIKUEHT JETYIECTH

. UneanbHbIi pacTBOp
12.

AHaTUTHYECKUA 0030p BUAOB YTJIEBOJOPOIHBIX CKOIJICHHUH, B TOM YHCIIC 3aJICKHU
He(TH, Ta3a, Ta30KOHIeHCaTa

[ToBeneHne YTIEBOJOPOIHBIX CUCTEM C YBEIHUYCHUEM TTTyOHUHBI 3aJIeTaHUS
MPOIYKTUBHBIX TOPU30HTOB U IMJIACTOBOU TEMIIEPATYPhI

Bupl 10ByIIEK U THUIBI TA30KOHCHCATHBIX MECTOPOXKICHHH (C He(TIHON
OTOPOYKOI 1 0e3 Hee)

®da30BOE COCTOSIHUE YTIIEBOJOPOIHBIX CUCTEM B 3aBUCUMOCTH OT «P» 11 «T» (Puy > <
Puac). Bousitaue riryOuHBI.

OCHOBHBIE OCIIO)KHEHMS TIPH 3KCIUTYaTallul Fa30KOHEHCATHBIX CKBAKUH B
pe3ynbrate $pa30BbIX MPEBPAIICHUNA YTIEBOIOPOIOB.

Brinagenue xuakoctu (KoHAEHcalus) B pe3yJibTare gpoccenuponanus raza B 1311
(pe3koe nagenus T)

CamornyiieHue CKBaXXHH 3a CUET BBINAJICHUS KUIKOCTU

CriocoObl OCBOCHHUS CKBAKUH, IPEKPATUBIINX (DOHTAHUPOBAHKE B PE3YJIbTATE
CKOIUICHHUS Ha 3a00€ KOHJIeHcaTa

OcBoeHuE ¢ UCTIOIB30BaHUEM KOJIbTIOOMHTA U €ro CYyIIHOCTh. [IpoayBka cKBaxHH,
KHCJIOTHast 00paboTKa

Y cTaHOBIEHUE ONTUMAIBHOTO PEKUMA IKCIUTyaTallui CKBaKUH JIJIs1 UCKIIFOUECHUS
OCJIO)KHEHU U

CymHOCTh peTporpaaHbixX siBiaeHui. [IpsiMble 1 0OpaTHBIEC TPOLIECCHI.
Kputnueckas remneparypa

Kputnueckoe nasienue

PacmmdpoBka kpuBoit peTporpaaHbIX SBICHUN

ATTECTALIMOHHBIN BUJIET Ne 1

Ilemu u 3ama4n QUCIMIUTHHBI.
KomnoneHTs! HeTeil 1 IpUpOHBIX T'a30B
O cocTaBe MHOT'OKOMITOHEHTHONH CUCTEMBI



Bonpocs! ko BTOpoii py0e:xHOil aTTecTanuu

1. Knaccudukammst 3amexxkeid mo (a30BOMY COCTOSHUIO WU CBOWCTBAM ILTACTOBBIX
¢bmronioB

IToHsaTue Mozeau IIaCTOBOM CMECH

OObemHbII KO3 GUIMEHT raza

JlaBneHue HacwleHus HeTH Tra3oM u PV-3aBucumoctu

OO0beMHBI K03 PHUIIUEHT U Ta30CoIepKaHNE

Tpoiinas Touka B (pa30BBIX MPEBPALICHUAX

[TpuunHbI NPOABICHUS PETPOrPaJHBIX SBIECHUH (CI0XKHBIM COCTaB MPUPOAHOTO ras3a)
Txp —ipu T > TypHET CoKMAKEHHS raza MpH JI000M JaBieHun?
Pyp - 9T0O naBneHue s CHKMKEHUS Ta3a npu Tip?

. [IpuBenennbie «Ppp» U «Trp» paBHBI COOTBETCTBEHHO Prp= Prasa/Pip; Trp= Trasa/ Tip?

el R I

e

. CocraB razoB (CHs ¥ T.11.) 1 UX OCHOBHBIE MTapaMETPhl — IMIIOTHOCTb, BA3KOCTH (),
TEII0EMKOCTh, dHTpomus (s=As/m;s=AQ/Trne m-macca, T-abconroTHas
TEII0EMKOCTh, AQ — UI3MEHEHHE KOJIUY.TEIJIOThI), SHTANBIUS (KOJIHY.TEIIOTHI JJIs
n3meHeHus ero remneparypsl H=U+PV, rne U — BHyTpeH.oHEeprus Ha e1.Macchl
BeIeCTBa; V — yaenbHbIH 00beM, P - naBienue)

12. TOKCUMYHOCTH U B3PBIBOONACHOCTb ra30B

13. OcHOBHBIE 3aKOHBI T'a30BOT0 COCTOSIHUS

14. 3akon boins-Mapuotrra u ero cymnocts PV=constinpu T=const

15. 3akon reii-JIroccaka. V =V (1+0,003661t). Vo/To=V/T

16. 3axon Hapns. Po/To=P/T

17. O6061menHbIi 3akoH MenneneeBa-KnaitneponaPV=RT

18. YpaBHeHue cocTosiHus peanbHbIX ra3oB.PV=ZRT

19. ®a30BbIe COCTOSHUS U YCIOBUS paBHOBECHS 2-X (Pa3HBIX CHCTEM.

ATTECTAIIMOHHBIN BUJIET Ne 2
OO6bemMHBIN K03 (UIIUEHT Ta3a
2. JlaBnenue HachlleHUs: HeTH ra3oM u PV-3aBucumocTu
3. OObemHBIN KO3 GUIIUEHT U Ta30COIepKAHUE

—

Bomnpocsl k 3a4ety

KomMmoneHTs! HedTel 1 TPUPOTHBIX Ta30B.

O cocTaBe MHOTOKOMITOHEHTHON CUCTEMBI.

[TprMepsl cOCTaBOB IMJIACTOBBIX He(TEH M MPUPOIHBIX Ta30B.

[ToHsATHS U onIpeneIeHus.

[Tonsitre 06 DHTATBIIUY.

[ToHsiTHE O TEMIIOEMKOCTH.

VYcnoBus paBHOBeCHS ISl PA3IUYHBIX CIy4aeB COMPSDKEHUS TEPMOIMHAMHUYECKON CHCTEMBbI
C OKpY’KaroIlEe CpeIou.

NneansHbIi ra3 v ero cBOMCTBA.

JleryuecTb U KO3(PULIUEHT JETYUECTH.

N neanbHblil pacTBOp.

Beenenue. Uucteie BeniecTna.

JIByXKOMIIOHEHTHBIE CHCTEMBI.

TpexKOMIOHEHTHBIE CUCTEMBI.

Tpexdaznoe paBHOBecHe B JABYX — M TPEXKOMIOHEHTHBIX cuctemax. Kiaccudpukanus
(a30BBIX JUAarpaMM M 3ajiekel o pazoBoMy COCTOSHUIO

Z- ®axrop (ko3 PUIMeHT CBEP)KUMAEMOCTH ).

O06nemubIil k03 dunment raza. Koadduiment konaeHcanus.



Jasnenue HachlmeHus Hedtu razom u PV-3aBucumoctu.

N3otepmuuecknii KO3PHUITUEHT CKUMAEMOCTH (00BEMHAS YIIPYTOCTD).

TemmneparypHblit K03 puneHT 00BEMHOTO pacIupeHus.

O0BemMHBIN KO3 (UIMESHT U Ta30COIepKAHUE.

[onsarue cranmapTHOi cenapanuu U A PepeHnnanbHOro pa3ra3upoBaHusl.

CBospHas uH(oOpManus 0 BHAAX MCCIEIOBAHUS IUIACTOBBIX He(Tell M ra3oB M IepedyeHb
[I0JIy4a€MBbIX CBEJICHUMN.

@u3nyecKkue OCHOBBI M METOJ OLEHKH MHHUMAJIBHOIO JABJICHUS CMEIIHMBAIOIIErOCs
BBITECHEHUSI HE(TH ra30BbIMH areHTaMH.

Tpoiinas Touka B (pa30BbIX MPEBPALICHUAX

[Tpu4rHBI TPOSIBJICHUST PETPOTPATHBIX SIBJICHHUM (CIOKHBIN COCTaB MPUPOIHOTO rasa)

Txp —ipu T > TypHET COKMKEHUS Ta3a MpH JII000M JaBiIeHUU?

Pxp - 3TO naBiieHne s CHKMKEHUS Ta3a IpH Tip?

[Tpusenennbie «Ppp» U «Trp» paBHBI COOTBETCTBEHHO Prp= Prasa/Prp; Trp= Trasa/ Tip?

Cocras razoB (CH4 ¥ T.11.) 1 MX OCHOBHBIE ITApaMETPhI — INIOTHOCTB, BA3KOCTH (),
TEIUIOEMKOCTh, SHTponus (s=As/m;s=AQ/Trme m-macca, T-abconroTHas TemI0eMKoCcTh, AQ
— U3MEHEHUE KOJINY.TEIIOThI), SHTAIbIMS (KOJIMY.TEIUIOTHI AJI1 U3MEHEHUS €r0
teMnieparypsl H=U+PV, rae U — BHyTpeH.OHEprus Ha €1.MacChl BEIIECTBA; V — yIEIbHbIN
o0beMm, P - naBienHue)

TOKCHUYHOCTB M B3pBIBOOIIACHOCTH I'a30B

OcHOBHBIE 3aKOHBI Ta30BOT'0 COCTOSHUSA

3akoH boitns-Mapuotra u ero cymnoctb PV=constnpu T=const

3akoH reii-JIroccaka. V =Vy (1+0,003661t). Vo/To=V/T

3akow Illapns. Po/To=P/T

O60061ennsbIi 3akoH MenaeneeBa-KnaiineponaPV=RT

YpaBHeHHE COCTOSIHUS peallbHbIX Ta30B.PV=ZRT

@da30Bble COCTOSIHUS U YCIIOBUS paBHOBECHUS 2-X (Da3HBIX CUCTEM.

Ananutndeckuii 0630p BUJIOB YIJI€BOAOPOAHBIX CKOIJICHUH, B TOM YHCIIE 3aJI€)KU HEPTH,
rasa, ra30KOHJCHCaTa

[ToBeneHue yrieBolOPOIHBIX CUCTEM C YBEIMUEHHEM INTyOUHBI 3aJIeraHus IPOLYKTHBHBIX
TOPU30HTOB U IUIACTOBOW TEMIIEPATYPHI

Bunpl noByIIeK ¥ TUIIBI TA30KOHICHCATHBIX MECTOPOXACHUH (¢ HE(PTAHOM OTOPOUKOI 1 Oe3
HEe)

®a30B0€ COCTOSHUE YIIIEBOJOPOIHBIX CUCTEM B 3aBUCUMOCTHU OT «P» 1 «T» (Pux > < Prac).
Bnusiaue rimyOuHBL.

OcCHOBHBIE OCTIOKHEHUS TIPU HKCIUTyaTallMi Fa30KOHACHCATHBIX CKBAXKUH B PE3YJbTATE
(a30BbIX MTPEBpAILEHUI YTIeBOAOPOIOB.

Brimagenue xKuaKkocTu (KOHACHCAIs ) B pe3yabrare Apoccenupobanus ra3a B [13I1 (pe3koe
naneHus T)

CaMornyiieHue CKBaKiH 3a CUET BBINAJEHUS )KUIKOCTH

CriocoObI OCBOEGHUS CKBa)KHH, MPEKPATUBIINX (POHTAHUPOBAHKE B PE3YJIbTaTe CKOIUICHUS Ha
3a00€e KOHJIeHcaTa

OcBoeHHe ¢ UCTIOIb30BaHNEM KOJIBTIOOMHTA U €r0 CYIIHOCTh. [IpoIyBKa CKBaXKuH,
KHCJIOTHasE 00paboTKa

YcTaHOBIIEHHE ONITUMAIBHOIO PEKUMA SKCIUTYaTallMd CKBa)KMH JUI HCKITIOYEHUS
OCJIO’KHEHU U

CyntHoCTh peTporpaaHbIxX siBieHU. [IpsMbie 1 0OpaTHBIC TPOIIECCHI.



Kputnueckas temneparypa
Kpurtnueckoe nasnenue
PacmmdpoBka KpuBOW peTporpasHbIX sIBICHHUHA



Ilpunoscenue 2

KOHTpOJIbHO-PI?-MCpPITCJIbeIe MaTepHualJdbl K JUCHUIIJINHE
«OcHOBBI He(PTEra30npoOMbICIOBOIO JIeJIa»

buiers! K 3a4ery

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPALIUA
®Ir'BOY BO «'PO3HEHCKHUI T'OCYJIAPCTBEHHBINA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

JAucnunauna «TeopeTuyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

bujer Ne 1

1. O6bpemMHbIH K03(DPUITHEHT U Ta30coIepIKaHNe
2. O0beMHBII K03 UIHEHT Ta3a
3. Ilonstre cranmapTHO cenapauuu ¥ quddepeHnnansHOro pasrazupoBaHHs.
Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

Bujaer Ne 2
1. CocraB razos (CH4 u T.1.) ¥ X OCHOBHBIE IIAPAMETPHI — INIOTHOCTb, BA3KOCTH ( ), TEINIOEMKOCTb, SJHTPOIIHUS
(s=As/m;s=AQ/Trae m-macca, T-abcomoTHasA TEIIOEMKOCTh, AQ — M3MEHEHHE KOJMY.TEIUIOTHI), SHTAIBITHS
(KoY. TeTOTHI 1S m3MeHeHus ero Temreparypsl H=U+PV, rne U — BHyTpeH.2Heprus Ha e€71.Macchl BeliecTsa; V

— yIenbpHbIH 00beM, P - maBneHue)
2. [ToHsTHE O TETIIOEMKOCTH.

3. O cocTaBe MHOTOKOMIIOHEHTHON CHCTEMEI.
IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPALIUA
®I'BOY BO «'PO3HEHCKHUI 'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducnunauna «TeopeTruyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

Bbuier Ne 3

1. I[TpuMepbl COCTABOB IUTACTOBBIX HE(PTEH M MPUPOIHBIX Ta30B.
2. aBneHuie HachIIeHNs He(TH ra3oM U PV-3aBucumocTu.
3. ®a30BOE COCTOSIHUE YTIICBOJOPOIHBIX CUCTEM B 3aBHCUMOCTH OT «P» u «T» (Pmn > < PHac). BiusiHue riryOuHBI.

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii




—_—

—_—

—_—

—_—

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

bunier Ne 4

. OOBeMHBIH KO3 QUIMEHT U Ta30COACPIKAHUC
. UneanpHblii ra3 u ero cBoucTBa.
. Kimaccudukanus 3anexeii mo pazoBoMy COCTOSHHUIO ¥ CBOMCTBaM IUIACTOBBIX (IIIOWIOB

IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCHUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpalleHHID)

buiaer Ne 5

. KommonenTs! HeTel 1 MPpUPOTHBIX Ta30B.
. 3akoH reit-JTroccaka. V =V0 (1+0,003661t). VO/TO=V/T
. llonarus u onpeaeneHus.

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPALIUA
®I'BOY BO «'PO3HEHCKHMI T'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

JAucnunauna «TeopeTruyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

buier Ne 6

. Tkp — ipu T > TkpHET CxKMKEHHS Ta3a MpH JII0OOM JaBIeHUH?
. ®a3oBble COCTOSHUS M YCIIOBHS PAaBHOBECHS 2-X (Pa3HBIX CUCTEM.
. O0beMHBIH KO3 GHUINEHT U Ta30Cc0IepKaHIE

IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHON TEXHUYECKHUI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «TeopeTnyeckne 0CHOBBI (pa30BBIX NpeBpaleHUID)

buaer Ne 7

. [IprauHEI IPOSIBIICHUS PETPOTPATHBIX SBICHUH (CI0KHBIA COCTaB MPUPOTHOTO Ta3a)
. PacmmudpoBka KpUBOH peTpOrpagHbIX SIBICHUN
. IloHdaTre Moaenu mIacToOBON CMECH

IMoanuck npenoxasareJisi Moanucek 3aBenywomero kadeapoi




MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpalleHHID)

Buaer Ne 8
1. YpaBHeHue cocTosiHus peanbHbiX ra3oB.PV=ZRT
2. Z- ®aktop (ko3 HUIHUEHT CBEPIKUMAEMOCTH).
3. [TonsiTrie 06 DHTATBITUH.

IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUIACKOM ®EJEPALIUA
®Ir'BOY BO «'PO3HEHCKHU T'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

JAucnunauna «TeopeTruyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

Bbujer Ne 9
1. YpaBHEeHUE COCTOSHUS peanbHbIX ra3oB.PV=ZRT
2. aBneHuie HachIIeHNs He(TH ra3oM U PV-3aBucumocTH.

3. JleryuecTb 1 KO3 GHULIHUEHT JIETYYECTH.
Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii

MHUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akax. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HedTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

buaer Ne 10
1. ®u3nyecKre OCHOBBI M METO] OLCHKM MUHMMAJIBHOTO ABJICHHUS CMEIIMBAIOIICTOCS BEITCCHEHUS He(TH

ra3oBbIMHU areHTaMHU.
2. O6beMHBIH KO3PPUITUSHT U Ta30COACpKAHIEC
3. [TonsTrie 06 DHTATBIUM.

IMoanuck npenoxasareJisi MMoanucek 3aBenyromero kadeapoi




MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akax. M.JI. MUJIJIMOHIITAKOBA»

HHceTuTyT HeTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

buaer Ne 11

1. JlaBneHue HachIeHHUs HEPTH ra3oM u PV-3aBUCHMOCTH.
2. CyIIHOCTB peTpOrpagHbIX sSBIeHHUH. [IpsiMble 1 0OpaTHBIE MTPOIIECCHI.

3. ®a3oBbIe COCTOSIHUS U YCIOBUSI paBHOBECHS 2-X (Da3HBIX CHCTEM.
IMoanuck npenoxasareJisi [Moanucek 3aBenyomero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPAILIUA
®Ir'BOY BO «'PO3HEHCKHUI T'OCYJIAPCTBEHHBINA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJJITAOHIIIUKOBA»

HHcTuTyT HedhTH M raza
I'pynna HP, 3HP Cemectp " "

JAucnunauna «TeopeTuyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

Buaer Ne 12
1. Cocras razoB (CH4 u T.71.) ¥ ©X OCHOBHBIE ITApaMETPhI — INIOTHOCTD, BA3KOCTS (), TETUNIOEMKOCTbD, YHTPOTIHS
(s=As/m;s=AQ/Trne m-macca, T-abconoTHas TEIUIOEMKOCTh, AQ — U3MCHEHUE KOJIMY.TEIUIOTHI ), JHTABITNSL
(xomnu.TemnoTh! A1 u3MeHeHus ero remnepatypst H=U+PV, rne U — BHyTpeH. HEeprus Ha €1.Macchl BelecTsa; V
— yIenbHbIN 00beM, P - naBienue)
2. Pxp - 3TO gaBieHue ajsi CKWKEHUs raza npu Tkp?
3. Pacmm¢poBka KpHBOii peTpOrpajHbIX SIBICHUN

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoi

MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniuna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

Bbuier Ne 13

1. ®a30BbIe COCTOSIHUS B YCTIOBHS PaBHOBECHS 2-X (Da3HBIX CHCTEM.
2. YcTaHOBIICHHE ONITHMAIIFHOTO PeXUMa SKCIDTyaTallli CKBaKUH U NCKITIOUCHHS OCIIOKHEHUH

3. CymIHOCTb peTpOrpaaHbIX sSBiIeHUN. [IpsiMble 1 0OpaTHBIEC MTPOIIECCHI.
IMoanuck npenoxasareJisi [Moanucek 3aBenyomero kadeapoi




MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

buaer Ne 14
1. ®u3nyeckre OCHOBBI M METO]] OLCHKH MUHIUMAJIBHOTO JIABJICHUS CMEIIMBAIOLICTOCS BRITCCHEHUS He(TH

ra30BBIMH arcHTaMH.
2. TpexdazHoe paBHOBeCHE B ABYX — U TPEXKOMIIOHEHTHBIX cucTeMax. Kiaccudukanus ha3oBbIX quarpamm 1
3ajexeit o (haz0BOMY COCTOSIHUIO

3. Tpoiinas Touka B ()a30BbIX MPEBPAIICHHUIX
Moanucek 3aBenyomero kadeapoi

IMoanucnh npemnoaaBaTead

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUIACKOM ®EJEPALIUA
®Ir'BOY BO «'PO3HEHCKHU T'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

JAucnunauna «TeopeTruyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

buaer Ne 15

1. OcHOBHBIE 3aKOHBI TA30BOT0 COCTOSIHUS
2. JleryuecTb 1 K03 QUIIUCHT JICTYYECTH.
3. Pxp - 310 maBneHue Ui CKMKEHUs raza npu Tkp?

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii

MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIIIUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

Bbuier Ne 16
1. Tpexdaznoe paBHOBeCHE B IBYX — M TPEXKOMIIOHEHTHBIX cucTeMaX. Kimaccudukarus ¢pa3oBbIX AHarpamMm
3aJIeXkei Mo (a30BOMY COCTOSHHUIO
2. CyIIHOCTB peTpOrpaaHbIX sSBiIeHUM. [IpsiMble 1 00OpaTHBIEC TPOIIECCHI.
3. JlapneHue HachimeHus HeTH ra3oM u PV-3aBucumoctu

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii



MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

Buaer Ne 17
1. Beenenue. Huctoble BemecTna.
2. KoMnoHeHTb! He(Tel ¥ IPUPOJHBIX Ta30B.
3. [TousTHS B OTIPEEIICHNSI.
IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCHUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpalleHHID)

Buier Ne 1
1. O6bpemMHbBIH K03(DPUITHESHT U Ta30coAepKaHNE
2. O6bemMHBIH K0P PUITHESHT Ta3a
3. [TonsTHE CTAaHAAPTHOW cenapanyu U AU PEepeHInaIbHOTO pa3ra3upoBaHusl.
Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPALIUA
®I'BOY BO «'PO3HEHCKHMI T'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

JAucnunauna «TeopeTruyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

Bujaer Ne 2

1. CocraB razos (CH4 u T.1.) ¥ X OCHOBHBIE TIAPAMETPBI — INIOTHOCTb, BA3KOCTH ( ), TEINIOEMKOCTb, SJHTPOIIHUS
(s=As/m;s=AQ/Trne m-macca, T-abcomoTHas TEIUIOEMKOCTh, AQ — H3MEHEHUE KOJIMY.TEIUIOTHI ), JHTANIBIINSL
(xomuu.TeTnoTh A1 u3MeHeHus ero Temnepatypst H=U+PV, rae U — BHyTpeH. HEeprus Ha €1.Macchl BelecTsa; V
— yIenbpHbIH 00beM, P - maBneHue)
2. IlonATHE O TEIUIOEMKOCTH.
3. O cocTaBe MHOTOKOMITOHEHTHOI CHCTEMBI.

IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi




MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

bunaer Ne 3
1. I[TpuMepbl COCTABOB IUTACTOBBIX He(PTEH M MPUPOIHBIX Ta30B.

2. laBrieHue HaCHIICHHs He()TH ra3oM U PV-3aBucumocTH.
3. ®a30BoE COCTOSIHHE YTIIEBOJOPOIHBIX CUCTEM B 3aBUCUMOCTH OT «P» 1 «T» (Pm > < PHac). BimsiHue riryOuHBI.

IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

bunaer Ne 4

1. OO0beMHBIH KO3 PHUIIMEHT U Ta30COACPIKAHUC

2. ineanbHbIi ra3 U €ro CBOMCTBA.

3. Knaccuduxkanms 3anexei mo (pazoBoMy COCTOSHHIO M CBOWCTBAM IUTACTOBBIX (DIIFOHIOB
IMoanuck npenoxasareJisi Moanucek 3aBenywomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniuna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

bujer Ne 5

1. KoMmmoHeHTHI HeTel U TPUPOTHBIX Ta30B.
2. 3akoH re#-Jlroccaka. V =V0 (1+0,003661t). VO/TO=V/T

3. [ToHsTHS B OTIPEEIICHNSI.
IMoanuck npenoxasareJisi MMoanucek 3aBenyromero kadeapoi




MHUHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

Buaer Ne 6
. Tkp — pu T > TkpHET cxKMKEHUS Ta3a MpH JII0O0M JaBIeHUH?
2. ®a30BbIe COCTOSHHMS U YCIOBHS PAaBHOBECHS 2-X (Pa3HBIX CUCTEM.
3. O0beMHBIH KO UIIMEHT U Ta30COACPIKAHUC
IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi

—_—

MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUIICKOM ®EJTEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

Buaer Ne 7
. [IprauHBI IPOSBIICHUS PETPOTPATHBIX SBICHUH (CIOKHBIA COCTaB IPUPOTHOTO Ta3a)
2. PacmmgpoBKa KpHBOH PETPOTPATHBIX SIBICHUN
3. I[louaTne MOAEIN IIIACTOBOM CMECH
IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi

—_—

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPAILIUA
®I'BOY BO «'PO3HEHCKHU 'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJJITAOHIIIUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducnuniauna «TeopeTuyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

Buier Ne 8
. YpaBHeHHE cOCTOSIHUA peanbHbIX ra3oB.PV=ZRT
2. Z- ®axrop (ko3 UIHMEHT CBEP)KUMAEMOCTH).
3. [TousaTHE 00 DHTAIBIIHY.

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoii

—_—

MHUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCHUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHceTuTyT HeTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnuniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHUID)

Buaer Ne 9
1. YpaBHEeHHE COCTOSHUS peanbHbIX ra3oB.PV=ZRT
2. laBnenue HachimieHus HeTH ra3om u PV-3aBrucUMOCTH.
3. JlerydecTb 1 KOOPHUITUESHT JIETYIECTH.
IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi




MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

buaer Ne 10
1. ®u3nyeckre OCHOBBI M METO]] OL[CHKH MUHIMAJBHOTO JIABJICHUS CMEIIMBAIOLICTOCS BRITSCHEHUS HE(TH

ra30BBIMH ar¢HTaMH.
2. O0beMHBIH KO3 DUIMCHT U Ta30COICPKAHUE
3. [TousTHE 00 DHTAIBIINN.

IMoanuck npenoxasareJisi [Moanucek 3aBenywomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCHUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpalleHHID)

Bbuier Ne 11

1. aBnenue HacwiieHus HeTH ra3om u PV-3aBrucHMOCTH.
2. CyIIHOCTb peTpOorpagHbIX sSBiIeHUH. [IpsiMble 1 00OpaTHBIE MTPOIIECCHI.

3. ®a3oBbIe COCTOSIHUS U YCIOBHSI paBHOBECHS 2-X (Da3HBIX CHCTEM.
IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUICKOM ®EJEPAILIUA
®I'BOY BO «'PO3HEHCKHU 'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJJITAOHIIIUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducnuniauna «TeopeTuyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

Buaer Ne 12
1. Cocras razoB (CH4 u T.71.) 1 ©X OCHOBHBIE TTApaMETPhI — INIOTHOCTD, BA3KOCTS (), TETUIOEMKOCTbD, YHTPOTIHS

(s=As/m;s=AQ/Trae m-macca, T-abcomoTHas TETUIOEMKOCTh, AQ — H3MEHEHHE KOJIMY. TETUIOTHI), SHTAJIBITHSI
(xomnu.TemnoThl A1 u3MeHeHus ero remnepatypst H=U+PV, rae U — BHyTpeH. HEeprus Ha €1.Macchl BelecTsa; V

— yzaenbHbIH 00beM, P - naBienue)
2. Pxp - 3TO gaBieHue aisi CKWKEHUs rasza npu Tkp?
3. Pacum¢poBka KpHBOii peTpOrpajHbIX SIBICHUN

Hoanucy npenoaaBareJisi Hoanuck 3aBeayromero kapeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

buaer Ne 13

1. ®a3oBbIC COCTOSHUS U YCJ10BUA paBHOBECHS 2-x (1)a3HLIX CUCTCM.
2. YCTaHOBIJICHHE ONITHUMAJIBHOTO peXKnMa SKCIUTyaTalqu CKBaXXWH JJIA UCKITFOYCHUA OCJIOKHECHHUH

3. CymIHOCTb peTpOorpagHbIX sSBiIeHUH. [IpsiMble 1 0OpaTHBIC MTPOIIECCHI.
IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi




MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHI T'OCYJAPCTBEHHBINA HE®TSIHOW TEXHUYECKHUI
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIIAKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnnniauna «TeopeTuyeckne 0CHOBBI (pa30BBIX NpeBpaleHHID)

buaer Ne 14
1. ®u3nyeckre OCHOBBI M METO]] OL[CHKH MUHIMAJBHOTO JIABJICHUS CMEIIMBAIOLICTOCS BRITSCHEHUS HE(TH

ra3oBbIMH areHTaMH.
2. Tpexda3Hoe paBHOBECHE B IBYX — M TPEXKOMIIOHEHTHBIX cucTteMax. Kitaccndukanus ha3oBbIx 1uarpamMm 1
3anexei Mo a30BOMY COCTOSIHHUIO

3. Tpotinas Touka B ()a30BbIX MPEBPAIICHHUIX
[Moanucek 3aBenyomero kadeapoi

IMoanucnh npemnoaaBaTead

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®Ir'BOY BO «'PO3HEHCKHUI 'OCYJIAPCTBEHHBINA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducnunauna «TeopeTuyeckne 0CHOBBI (pa30BbIX NpeBpalleHU I

buaer Ne 15

1. OCHOBHBIE 3aKOHBI TA30BOT0 COCTOSTHHUS

2. JlerydecTb 1 KOOPGHUITUESHT JIETYIECTH.

3. Pxp - 3T0 maBneHue IS CKMKESHHS raza mpu Tkp?
Hoanuck 3aBeayromero kapeapoi

Iopnucek npenogasarens

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3BOBAHUSI POCCUIACKOM ®EJEPALIUA
®I'BOY BO «'PO3HEHCKHUI 'OCYJIAPCTBEHHBIA HE®TSIHON TEXHUYECKHI
YHUBEPCHUTET um. akag. M.JI. MUJIJITAOHIITUKOBA»

HHcTuTyT HepTH M raza
I'pynna HP, 3HP Cemectp " "

Jducnunauna «TeopeTuyeckune 0CHOBBI (pa30BbIX NpeBpalleHUI»

Buner Ne 16
1. TpexdaszHoe paBHOBecHE B IBYX — M TPEXKOMIIOHEHTHBIX cucTeMax. Kinaccudukanus ¢pa3zoBeIxX quarpamMm 1
3ajexel o paz0BOMy COCTOSIHUIO
2. CyIHOCTb peTporpaaHbIxX sBiaeHui. [IpsMbie 1 0OpaTHBIE IPOLIECCHI.
3. JlaBnenne HacelmeHus HepTH razoM U PV-3aBucumoct

IMoanuck npenoxasareJisi Moanucek 3aBenyomero kadeapoi

MHUHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUIICKOM ®EJIEPALIMA
®I'BOY BO «'PO3HEHCKHUI T'OCYJAPCTBEHHBINA HE®TSIHON TEXHUYECKHUI
YHUBEPCHUTET um. akax. M.JI. MUJIVIMOHINUKOBA»

HHcTuTyT HedhTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «TeopeTnyeckne 0CHOBBI (pa30BBIX NpeBpaleHUID)

buaer Ne 17

1. Beenenue. Unucthle BemiecTna.
2. KoMrmoHeHThI HeTel 1 PUPOTHBIX Ta30B.

3. [TousTHS B OTIPEEIICHNSI.
Moanucek 3aBenywomero kadeapoi

IMoanucnh npemnoaaBaTead







