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IPUMEPHBIN IEPEYEHHb OLIEHOYHBIX CPE/JCTB

No HaunmenoBanue Kpatkast xapakrepuctuka [IpencraBnenue
n/n OLIEHOYHOT' O OLICHOYHOTI'O CPEJICTBA OLICHOYHOI'O
Cpe/ICcTBa cpenctsa B GhoHJIE
1 CpencTBo KOHTPOJIS YCBOCHUS YIeOHOTO
MaTepuaia TeMbl, pa3zelia Wil pa3esioB Bompocsr
bnuy-onpoc JMCLUUIUIMHBI, OPTaHM30BaHHOE KaK yueOHoe 1o TemMam/paszenam
3aHATHE B BUJIE cOOECceI0BaHUS MPEIo1aBaTes C JUCIUILITUHBI
00yJaroIUMUCS
CpencTBo NpoBEpKH YMEHUI IPUMEHATH Kommnekr 3ananuii
) Ilpaxmuueckas HOJTyYEHHbIE 3HaHUS [0 3apaHee ONpeaeIeHHON JUTSL BBITIOJTHEHUS
paboma METOJUKE I PEelIeHUs 3a7a4 WK 3alaHui 1o MPAKTHYECKHUX
MOJ1YJIIO MJIU IUCUUIUIMHE B LIEJIOM pabot
HNHcTpyMeHT, ¢ TOMOIIBIO0 KOTOPOTO OIIEHUBAETCS
CTENEHb JOCTIKEHUS CTYJECHTaMU TPeOyeMBbIX
3HAaHUU, yMEHUN U HaBBIKOB. COCTaBIIeHUE TeCTa
3 Tecm . Kommiekr TectoB
BKJIIOYAET B ce0s CO37jaHNE BHIBEPEHHON CUCTEMBbI
BOIPOCOB, COOCTBEHHO MPOIIEypy TECTUPOBAHUS U
croco0 M3MepEeHHs MOJTYYSHHBIX PE3YJIbTaTOB.
[IpoaykT caMoCTOATENbHON PabOTHI CTYACHTA,
MIpeICTaBISIONINN cOO0M n3:6n1/1que BBICTyIUICHHAE | pebepatos
4 Peghepam 10 PELICHUIO ONpeIETICHHON yueOHo-
MPaKTUYECKOH, yueOHO-UCCIeA0BATENbCKON UITN
HAYYHOM TE€MBbI
5 3auem Wrorosas ¢popma oLieHKH 3HAHUN Bomnpocsr k 3auery




ITACITIOPT

®OHJIA OIEHOYHBIX CPEJCTB IO YYEFHOM JUCIUIIINHE
«Teopernyeckne 0CHOBBI (pa30BbIX NPEBPALIECHUID)

Kon xoHTpOIMpyeMoii

Ne Kontposmpyemsle pa3ienbl HaumenoBanue
KOMIIeTeHIIUH
n/n (TemMbl) AUCUMILITHHBI OLICHOYHOI'0 CpeACTBAa
(WM ee 4acTH)
Beenenue.
1. A bimn-onpoc IIK-2, IIK-8
[lenu 1 3a1a4M TUCLUILIMHBL
2. | HedTu u npupoaHsie ra3bl — IK-2, IIK-8
b pup Bmui-onpoc, ’
MHOT'OKOMIIOHEHTHBIE CUCTEMBI
npakTHyeckas padboTa
MIPUPOJHBIX YTIEBOAOPOIOB
3. | AHanuTU4YecKui 0030p BHUIIOB IIK-2, IIK-8
YIJIEBOAOPOIHBIX CKOILJICHUM, B bimi-onpoc,
TOM YHCIIE 3alieXu He(pTH, Tasa, npakTHueckas pabota
ra3oKoHJieHcaTa
4. | YpaBHEHUS COCTOSIHUSI CUCTEM IIK-2, I1K-8
MPUPOTHBIX YTIEBOJOPOIOB. bnun-onpoc,
OCHOBHBIE 3aKOHBI Ta30BOT0 npakTHyeckas pabota
COCTOSIHUS
5. | OcHOBHBIE ypaBHEHUs Fa30BOT0 bmun-onpoc, IK-2, IIK-8
COCTOSIHUSI HJICAJTbHBIX Ta30B pakTHueckas paboTa
6. bnuu-onpoc, IIK-2, IIK-8
3akonsl boitnsg-Mapuorra, ['eii- | mpakrtudeckas pabora,
JIroccaka u Ilapus. nepBasi pyoexHast
aTTecTanus
7. | O60OLIECHHBIH 3aKOH IK-2, I1K-8
MenneneeBa-Knaitnepona baui-onpoc
PV=RT
8. | YpaBHEHHE COCTOSHUS peaIbHBIX I1K-2, IIK-8
razoB. PV=/RT. bimi-onpoc,
®a3oBbI€ COCTOSHUS U YCIOBUS npakTHueckas padbota
paBHOBeCHS 2-X (Da3HBIX CHCTEM.
9. | CymHOCTb peTporpagHbIx IK-2, I1K-8
sBneHuid. [Ipsimbie 1 oOpaTHbIe
MIPOLIECCHI.
POt bami-onpoc,
[IpuuuHbI posIBICHUS
. npakTudeckas padora
peTpOrpaiHbIX SIBJICHUI
(CIIOKHBIN cOCTaB MPUPOJHOTO
rasa)
10. | Kputuueckue temnepaTypa u IK-2, I1K-8
apyieHue. PacimdpoBka KpuBou
A bp R Kp bami-onpoc,
pPETPOrpaaHbIX SBJICHUN
. npakTudeckas padora
TpoiiHast Touka B (pa30BBIX
MIPEBPAIICHUIX
11. | OcHOBHBIE TapaMeTphl ra30B — I1K-2, I1K-8
MJIOTHOCTD, BSI3KOCTb,
bimi-onpoc,
TEMJI0EMKOCTh, SHTPOIUS,
npakTHueckas padbota
SHTANBNUSA. TOKCUIHOCTD U
B3PBIBOONIACHOCTH T'a30B
12. | Buapl JOBYIIEK W TUIIBI bami-onpoc, I1K-2, ITK-8

Ta30KOHACHCATHBIX

MpaKTHUIecKas padbora,




MECTOPOKICHHH (C HEPTIHOU
OTOpPOUKOM U O€3 Hee)

BTOpas pyOexxHas
aTTecTarus, pedepar,
3ayer

13.

OcCHOBHBIE OCJIOXKHEHHUSI IPU
IKCILTyaTaIlH
ra30KOHICHCATHBIX CKBAXHH B
pe3ynbrate (pa3oBbIX
MIPEeBpALICHUH YIIIEBOJAOPOIOB.
Brinmagenue xuakoctu
(koHAeHCAIMs) B pe3yJIbTaTe
npoccenupoBanus raza B [1311
(pe3koe magenus T)
CaMornyiieHre CKBaXHH 32 CUET
BBINA/ICHUS KHUJIKOCTH

IIK-2, TIK-8

14.

CnocoObI OCBOCHHUS CKBAXKUH,
MPEeKpaTUBIINX (POHTAHHPOBAHHE
B pe3yJIbTaTe CKOILJIEHUsI Ha 3a00€
KOHJIeHCcaTa

Hcnonws3oBanue KoJbTIOOMHTA U
ero cyurHocts. [IpoayBka
CKB)KWH, KUCIIOTHAsI 00paboTKa
OntumanbHBIN PEXUM
SKCIUTyaTallui CKBaXKHUH (7151
WCKJTIOYCHHSI OCJIOKHEHUM )

MK-2, K-8




3AJAHUA U1 BBIITOJIHEHUSA ITIPAKTUYECKUX PABOT

3apanue Nel OnpenerneHre KOMIOHEHTHOTO COCTaBa MPUPOTHOTO Ta3a XpoMaTorpadhuueckum
METOJIOM

3ananme Ne2 OrpesiesieHue MIOTHOCTH MPUPOTHOTO Ta3a

3amanue Ne3 OnpenenieHre coaepKaHusl BOSTHBIX TTApOB B IPUPOHOM YTJICBOJIOPOTHOM ase

3ananue N4 Omnpenenenue k03P PUIIMEHTA TPOTYKTUBHOCTH (POHTAHHOUW CKBAKHHBI U
YCTaHOBJICHUE PEKUMa €€ PaboThI

3ananue NeS OrmpesienieHrne KOJTUYECTBA XUMUKATOB U BOJIBI JIJIs1 00pabOTKH 320051

CKBQ)XUH COJISIHOH KUCJIOTOU



IIpuMepHas TeMaTHKA 10KJIA10B

Oco0eHHOCTH IKCIUTyaTalli OOBOTHSIONINXCS TA30BBIX CKBAXKUH

[IpuHIIMTIaTBEHBIE CXEMBI U 000PYIOBAHUS SISl OJTHOBPEMEHHOM SKCIUTyaTalluu

XHUMHYECKHE METOIbI BO3JICHCTBUSI

JIukBUAanusa CKBaXKUH

AHanutrueckuit 0030p BHIOB YTIIEBOJOPOIHBIX CKOITUICHUH, B TOM YHCIIE 3aI€KU HEPTH,

rasa, ra30KOHJcHcaTa

6. Bwupl JIOByIIEK U TUIBI TA30KOHEHCATHBIX MECTOPOKICHUH (C HEPTIHOM OTOPOUKO U
0e3 Hee)

7. XuUMHYECKHE METOIbI BO3JCHCTBUSI

JIukBUAanUsa CKBaXKUH

9. AmnanuTtHueckuii 0630p BUIOB yTICBOIOPOJAHBIX CKOIUICHUH, B TOM YHCIIE 3a1€KU HEPTH,
rasza, ra30KOHJcHcaTa

10. Buzpl TOByIIEK U TUTIBI TA30KOHIEHCATHBIX MECTOPOXKICHUH (¢ HEDTIHOM OTOPOUKOM U
0e3 Hee)

11. CymHocTh peTporpaanbix siBieHuil. [IpsiMbie 1 0OpaTHBIE MPOIIECCHI.

MRS

*

12. O6bemMubIi K03 PULIMEHT U Ta30coAep KaHne

13. TpoiiHas Touka B (pa30BbIX MPEBPALICHUAX

14. IlpuynHbI NPOSBICHUS PETPOrPAAHbIX SIBICHUHN (CIIOKHBIN COCTaB MPUPOJHOTO ra3a)

15. Ananutudeckuii 0630p BHIOB YIIIEBOJOPOIHBIX CKOIUICHUN, B TOM YHUCIIE 3aJICKH HEPTH,
rasa, ra30KOHJEHcaTa

16. IloBeieHue yriieBoAOPOIHBIX CUCTEM C YBEIMUEHUEM INIyOMHBI 3aJI€TaHUs
MIPOTYKTHBHBIX TOPU30HTOB U ITUIACTOBOM TEMIIEPATYPHI

17. Buzpl TOBYIIEK U TUIIBI TA30KOHIEHCATHBIX MECTOPOKIEHUH (C HEPTAHOW OTOPOUKOH U
0e3 Hee)

Kpurepuu oneHku 10Kkj1a10B

«3a4TeHo» - JOKJaJ 4YETKO BBICTPOEH, PAacCKa3blBaeTcs, OOBSICHSETCA CYTh pabOThI;
aBTOp IPEACTaBWII JEMOHCTPALIMOHHBIN MaTepHa, IPEKPaCHO B HEM OPUEHTUPYETCSI U OTBEYAET
Ha BOIPOCHI; NOKA3aHO BJIAJICHHE HAYYHBIM W CHEIHUAIbHBIM allaparoM; YETKOCTh BBIBOJOB
MOJTHOCTBIO XapaKTEPU3YIOT paboTy;

«He 3auteHo» - OOKIaA paccka3blBaeTcs, HO HE OOBACHAETCS CYTh pPAaOOTHI WIIU
3aUUTBIBAETCS; AEMOHCTPALMOHHBIN MaTepuall UCIOJIb3YETCsl B JOKJIAJAE, HO HE UCIOJb3yETCs
JOKJIAJYUKOM WM ObLT OOpMIIEH TUIOXO M HErpaMOTHO; JOKJIAIUYUK HE MOXKET OTBETUTh Ha
OOJIBLITMHCTBO BOIIPOCOB; BHIBO/IBI UMEIOTCSI, HO HE JIOKa3aHBbI.



Bonpocsl k nepBoii py0e:xkHON aTTecTalluu

enu u 3a7aun AUCLMIUIAHEI.

KomnoneHTs!l HepTel U MpUPOIHBIX Ta30B

O cocTtaBe MHOTOKOMIIOHEHTHON CUCTEMBI

[TpumMepsl cOCTaBOB MIACTOBBIX HE(TEH 1 MPUPOAHBIX ra30B

[TonsiTusa u onpeneneHus

[Tonsitue 06 DHTATBIHHI

[lonsaTue o TemnoeMkocTn

. YCIOBHS paBHOBECHS I PA3JIMYHBIX CIIy4aeB COIPSDHKEHUS TEPMOJIMHAMHYECKOU
CHCTEMBI C OKPY’KAIOLIEN Cpenoi

9. WneannHEIN a3 U €ro CBOMCTBA

10. JletyuyecTb U K03((UIMEHT JIETyYeCTH

11. M neanbHb1 pacTBOp

12. AHanuTuyeckuit 0030p BUIOB YIIIEBOJOPOIHBIX CKOTUICHUH, B TOM YHCIIE 3aJICKHU

PN N R RN -

He(TH, Ta3a, Ta30KOHACHCATa

13. IloBeneHue yriieBoIOPOIHBIX CUCTEM C YBEIHMUCHHEM TITyOUHBI 3aJIeraHus
IPOAYKTUBHBIX TOPU30HTOB U IJIACTOBOM TEMIIEPATYPhI

14. Buibl TOBYIIIEK U THITHI Ta30KOHICHCATHBIX MECTOPOXACHUN (C HEPTIHON
OTOPOYKOM U Oe3 Hee)

15. dazoBoe cocTosiHUE YTIAEBOAOPOIHBIX CUCTEM B 3aBUCUMOCTH OT «P» 1 «T» (P, > <
Puac). Bausinue riryOuHBL.

16. OcHOBHBIE OCIIOKHEHUS TIPU IKCIUTyaTal[MM Ta30KOH/IEHCATHBIX CKBaXKUH B
pe3ynbrare $a3oBbIX NPEBPAIICHUN YTIEBOIOPOAOB.

17. Bemmanenue xuakocty (KOHASHCAIMs) B pe3ysbTare apoccenupoanus rasa B [1311
(pe3koe magenust T)

18. CamornynieHnre CKBaXXKMH 32 CUET BhINAJACHUSA KUIKOCTH

19. CriocoObI OCBOCHHMSI CKBAXKHH, TPEKPATUBLINX (DOHTAHUPOBAHHE B PE3YJIbTATE
CKOIUIEHHUs Ha 3a00€e KOH/IeHcaTa

20. OcBoeHUE C UCTIONB30BAHUEM KOJIBTIOOMHTA U €T0 CYyIIHOCTh. [IpoayBKa CKBaXKuH,
KHCIIOTHasi 00paboTKa

21. YcraHOBIIEHHE ONTUMAJIBHOTO PEXKUMA IKCIUTyaTallui CKBAXUH JUIs1 UCKJIIOUEHUS
OCJIOKHEHUH

22. CymHocTb peTporpaansix siBineHuil. [IpsMbie u oOpaTHBIE MPOLIECCHI.

23. Kputnueckas temnepaTrypa

24. Kputnueckoe aBiIcHHUE

25. PacimdpoBka KpUBOH peTpOrpasHbIX sBICHHUH

ATTECTAIIMOHHBIN BUJIET Ne 1

1. Ilenu u 3apa4u AUCLUILIMHEL.
2. KomnoneHTtsl HeTeH U IPUPOAHBIX Ta30B
3. O cocrtaBe MHOTOKOMITIOHEHTHOH CHCTEMBI



Bonpocsl Ko BTOpPO#i py0esKHOH aTTecTaluu

1. Krnaccudurkarmus 3amexedl mo ¢a30oBOMy COCTOSHHUIO W CBOMCTBAM  TUIACTOBBIX
¢ron10B

IToHsTHE MOIETH TIIACTOBOM CMECH

OO6bemubIi KO3 OUIMEHT raza

JlaBnenue HacwinieHust Hetu razom u PV-3aBucumoctu

OO6bemHbIN KO OUIMEHT U ra30co/IepKaHue

TpoitHas Touka B (pa30BBIX MPEBPAIICHUAX

[Tpr4nHBI POSBIEHUS PETPOrPAIHBIX SIBICHUH (CIIOKHBINA COCTaB MPUPOIHOTO Ira3a)
T —npu T > T HET CKIKEHUS ra3a Mpy J0O00M J1aBIIeHUN?

Py, - 3TO naBnenue i CKMKEHU ra3a npu Tip?

0. ITpuBenennbie «Pyp» 1 «Typ» paBHBI COOTBETCTBEHHO Pry= Prasa/Pip; Trp= Trasa/ Tip?
1

= A

. Cocras razoB (CH4 ¥ T.21.) 1 UX OCHOBHBIE NTAPAMETPBI — IJIOTHOCTh, BSI3KOCTH (),
TEIJIOEMKOCTh, dHTponus (s=As/m;s=AQ/Trme m-macca, T-abcomoTHas
TETI0EMKOCTh, AQ — U3MEHEHUE KOJIUY.TETIOTHI), SHTAIBIUSA (KOTUY. TETIIOTHI IS
n3MeHenus ero remmeparypsl H=U+PV, rne U — BHyTpeH.oHEpIrUs Ha €1.MacChl
BellecTBa; V — yIelbHbIN 00beM, P - naBienue)

12. TokCHYHOCTB ¥ B3pBIBOONIACHOCTH ra30B

13. OcHOBHBIE 3aKOHBI I'a30BOI'0 COCTOSTHUS

14. 3akon boitna-Mapuotra u ero cyuHocts PV=constnpu T=const

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

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

17. O606menHsIi 3akoH MenaeneeBa-KnaitneponaPV=RT

18. YpaBHeHue cocTosiHuA peasibHbIX razoB.PV=ZRT

19. da3oBble COCTOSIHUA U YCIOBUSI paBHOBECHUS 2-X (Pa3HBIX CHCTEM.

ATTECTAIMOHHBIN BUJIET Ne 2
OO0BemMHBIN KO3 GUIIHEHT ra3a
JlaBnenue HacwinieHust HepTH razom u PV-3aBucumoctu
3. OObemHBINH KOI(PPUITUEHT U Ta30COACPIKAHNE

N —

Bomnpocsl k 3auery

KommoneHnTtsl HeTel 1 IpUPOTHBIX Ta30B.

O cocTtaBe MHOTOKOMITOHEHTHOM CUCTEMBI.

[IpumMepsl COCTABOB MIACTOBBIX HE(TEH M MPUPOAHBIX Fa30B.

[TonsTus u onpeneneHus.

[TonsiTue 06 DHTATBINH.

[ToHsTHE O TETIOEMKOCTH.

YcnoBus paBHOBeCHs UIS PA3IMYHBIX CIIy4aeB COMPSHKEHUS TEPMOJIUHAMUYECKONW CHUCTEMBbI
C OKpY>Karolleu CpeIou.

W neanbHbIli ra3 U €ro CBOMCTBA.

Jlerydecth u KOADPUITUSHT JICTYUESCTH.

WneanbHblil pacTBOp.

Beenenne. UucTtole BemecTna.

JIByXKOMIIOHEHTHBIE CHCTEMBI.

TpexKOMIOHEHTHBIE CUCTEMEI.

Tpexdasznoe paBHOBecMe B JBYX — M TPEXKOMIIOHEHTHBIX cHucTeMax. Kiaccuduxarms
(ha30BBIX AWAarpaMM U 3ajekei 1Mo (a3oBOMYy COCTOSTHUIO

Z- ®axtop (kodhPHUIHEHT CBEP)KUMACMOCTH).

O0wemHusbIi KoapummenT raza. Kosppunuent konaeHcanus.



JlaBneHue HacbleHus: HeTu razom u PV-3aBucumoctu.

N3orepmuuecknii K03PHUIIUESHT CRUMAEMOCTH (00BEMHAsT yIIPYTOCTB ).

TemmnepatypHbliit K0O3((UIMEHT 00BEMHOTO PACHIIUPEHHUS.

O06BemMHBIN KOIPOHUITUEHT U Ta30CoIep)KaHuE.

[TonsTHE cTaHnapTHOMN cenapaiuy U AU dHepeHInaTbHOTO Pa3ra3upoBaHusl.

CBoanast nHdopmanus O BHJAX HCCIENOBAaHUS IUIACTOBBIX He(TeH M ra3oB M IEpeyeHb
MI0JTy4aeMBbIX CBEACHUH.

®dusuyeckre OCHOBbI M METOJ OIEHKM MHHHMMAJIBHOTO JaBJICHHUS CMEUIMBAIOLIETOCs
BBITECHEHUS HEe()TU Ta30BHIMU areHTaMH.

TpoitHas Touka B (ha30BbIX IPEBPALICHUSIX

[TpuunHBI IPOSIBIIEHUST PETPOTPATHBIX SBJICHUM (CIOKHBINA COCTAaB IPUPOJIHOTO raza)

T —mpu T > T,HET CKWKEHUS ra3a MpH JF0OOM J1aBIeHUN?

P, - 3TO naBnenue 11 CKMKEeHUs ra3a npu Ti,?

[TpuBenennbie «Pyp» 1 «Trp» paBHBI COOTBETCTBEHHO Pry= Prasa/Pip; Trp= Trasa/ Tip?

Cocras razoB (CH4 1 T.21.) ¥ UX OCHOBHBIE NTAPAMETPBI — IFIOTHOCTb, BSI3KOCTH (),
TEIJIOEMKOCTh, dHTponus (s=As/m;s=AQ/True m-macca, T-aGcomroTHas TEIIOEMKOCTh, AQ
— U3MEHEHHE KOJIWY.TEIUIOThI), SHTAIBNUS (KOJIWY.TEIUIOTHI ISl U3MEHEHHS €ro
temneparypbl H=U+PV, rne U — BHyTpeH.OHEprus Ha €1.MaCChl BELIECTBA; V — yAEIbHbBIN
o0beM, P - naBieHume)

TOKCHMYHOCTB 1 B3pBIBOOIIACHOCTH I'a30B

OCHOBHBIE 3aKOHBI [A30BOT'0 COCTOSHUS

3axoH boiins-Mapuorra u ero cymuocts PV=constnpu T=const

3akon reit-Jlroccaka. V =V, (1+0,003661t). Vo/Ti=V/T

3akon lapns. Po/T=P/T

O060061eHHbIM 3akoH Menaeneesa-KnaitnepounaPV=RT

YpaBHeHHE COCTOSIHUS peallbHbIX ra30B.PV=ZRT

da30Bble COCTOSIHUS U YCJIOBUS PaBHOBECHS 2-X (a3HBIX CUCTEM.

AHanuTHueckuii 0630p BHIOB YTIIEBOJOPOIHBIX CKOTICHUH, B TOM YHUCIIE 3aJIeKH HEPTH,
rasa, ra30KOH/IeHcaTa

[loBeneHue yrieBoJOPOAHBIX CUCTEM C YBEIMUEHUEM ITyOUHBI 3aJ€raHus POJYKTUBHBIX
TOPU30HTOB U IUIACTOBOW TEMITEPATypPhl

Buipl 1OByIIIEK U THTIBI TA30KOHICHCATHBIX MECTOPOXKICHUH (C He(DTIHOW OTOPOUKON U 03
Hee)

®da30BOE COCTOSHUE YTIIEBOJOPOIHBIX CUCTEM B 3aBUCUMOCTH OT «P» B «T» (P > < Piac).
Brnusinue riyOuHbL.

OCHOBHBIE OCIIO)KHEHHMSI IIPU IKCILTyaTalluy Fa30KOHACHCATHBIX CKBAXXUH B PE3yJIbTaTe
(ha30BbIX MPEBpAIICHHI YTIEBOIOPOIOB.

Brinasenue xuakoctu (KOHAEHcalusl) B pe3yibrate apoccenrpoBanus raza B [13I1 (peskoe
nageHus T)

CamornynieHue CKBakKMH 3a CUET BBINAICHUS KUJIKOCTU

CrniocoObl OCBOEHUSI CKBa)KMH, MPEKPATUBIIUX (DOHTAHUPOBAHUE B pPE3yJIbTaTe CKOIICHHS Ha
3a00e KOHJeHcaTa

OcBoeHMe ¢ UCTIOJIb30BaHHEM KOJIBTIOOMHIA U €ro CyIHOCTh. [IpoyBKa CKBaXHH,
KHCIIOTHasA 00paboTka

VYcTaHOBIEHHE ONTUMAJIBHOTO PEXUMa SKCIUTyaTallui CKBAYKUH JJI1 UCKITFOUEHHUS
OCJIOKHEHU I

CymHOoCTb peTporpaanbix sBieHui. [IpsMbie u 0OpaTHbIE IPOLECCHI.



Kputnueckas remneparypa
Kpurnueckoe nasnenue
Pacmm¢poBka KpUBOH peTporpagHbIX SBICHUN



Ilpunoscenue 2

KOHTpOJII)HO-I/[?.MepI/ITeJII)Hl)le MaTepua.m)l K IUCIHUIIJIMHE
«OcHOBLI He(TEra30NPOMBICI0BOIO JI€J1a»

buiersl k 3auery

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUM
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHILIUKOBA»

HNucruTyT HedTH UM rasa
I'pynna HP, 3HP Cemectp " "

Jucnuninna «Teopernyeckne 0CHOBBI (Da30BbIX NPEBPAILICHU»

Buner Ne 1
1. O0beMHBIH K03 PHUIMEHT U Ta30C0IepKaHIe
2. O0beMHbIH K03 GHUIKEHT Ta3a
3. [TonsTHe cTanmapTHOI cenapaiuu 1 AuddepeHInaTbLHOro pa3ra3upoBaHusl.
Hoanucey npenogapartess Hoanuce 3aBeayrouiero kadgeapoi

MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EIEPALIUA
®I'BOY BO «'POSHEHCKHUM 'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUM
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Bujer Ne 2
1. Cocras razoB (CH4 1 T.1.) ¥ IX OCHOBHBIE TTapaMETPHI — IUIOTHOCTD, BA3KOCTS (), TEIUNIOEMKOCTD, YHTPOIIHS
(s=As/m;s=AQ/Trme m-macca, T-aGCcoMOTHAs TEIIOEMKOCTh, AQ — U3MEHEHNE KOJINY.TeTIJIOTHI ), SHTAIBITHS
(KONMM4.TEeTIOTHI 171t n3MeHeHus ero temneparypsl H=U+PV, rne U — BHyTpeH.oHeprus Ha e.Macchl BelecTsa; V
— yOenbHbIH 00seM, P - naBnenme)
2. IloHATHE O TEMIOEMKOCTH.

3. O cocTaBe MHOTOKOMIIOHEHTHON CUCTEMBI.
IMoamucek npenogaBaTest IMoanucek 3aBenywinero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBINA HE®TSIHOM TEXHUYECKUM
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHIIIUKOBA»

HNucruTyT HedTH UM rasa
I'pynna HP, 3HP Cemectp " "

Jucnunnnna «Teoperndyeckne 0CHOBBI (Da30BbIX NPEeBPAIICHU»

buyer Ne 3

1. ITpuMepbI cOCTAaBOB MJIACTOBBIX HETEH M MPUPOTHBIX T'a30B.
2. JlaBiienue HacbleHus HedTu razoM u PV-3aBucuMocTH.
3. ®a30Bo€ COCTOSHNE YTICBOIOPOAHBIX CHCTEM B 3aBHCUMOCTH OT «P» 1 «T» (Pmn > < Prac). Bimstaue riryOuHBL.

Hoanuce npenogapartes Hoanuce 3aBeayromero kadgeapoi




MHUHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM T'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITUKOBA»

HncruryT HedpTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnunnnna «Teoperndyeckne 0CHOBBI (Da30BbIX NPeBPAIICHUI»

buner Ne 4
1. O6pemMHBII KO GHUIUEHT U Ta30COAEpIKaHNEe
2. UneanpHBIN ra3 v €ro CBOMCTBA.
3. Kimaccuduxarnms 3anexeit mo (a3oBOMy COCTOSIHHIO U CBOHCTBAaM IUTACTOBEIX (IIFOUIOB
Hoanuck npenoxaBaTeJist Hoanuck 3aBeayouiero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPAIIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHILIUKOBA»

HncTuTyT HehTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLIeHHUID)

buaer Ne 5

[

. KoMnoHeHTHI He(Tel 1 IPUPOIHBIX Ta30B.

2. 3akoH reit-Jlroccaka. V =V0 (1+0,003661t). VO/TO=V/T

3. IloHATHS U ONIpeeneHHs.

IMoanmucek npenogasarTesist IMoanucek 3aBenywiero kageapoi

MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EIEPALIUA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUM
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Buaer Ne 6
. Tkp — mpu T > TKpHET CKMKEHUS ra3a MpH JTF0O00M TaBICHUH?
2. ®a30BbIe COCTOSIHUS M YCIIOBHS PAaBHOBECHS 2-X (Da3HBIX CHCTEM.
3. O0beMHBIH KOX(PQHUIIMEHT U ra30CoIepIKaHNe

—

Hoanucey npenogaBaress Hoanucek 3aBeaylouero kageapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUNCKOM ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAIN
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIITUKOBA»

HMHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALLICHUID)
buaer Ne 7

1. IIpyurHBI IPOSBICHUS PETPOTPAAHBIX SBICHUHN (CIOKHBIA COCTaB MPHPOIHOTO Ta3a)
2. Pacim¢poBka KpHBO# peTpOrpaHbIX SBICHUN



3. [NoHsaTre MOJENH ILUIACTOBOI CMECH

IMoanmucek npenogasarTesist IMoanucek 3aBenywuero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
®I'BOY BO «'POSHEHCKHI I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHILIUKOBA»

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

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NMpPeBPaLLIEHUID)

Buiter Ne 8
1. YpaBHeHHE COCTOAHUS peanbHbIX ra3oB.PV=ZRT

2. Z- ®axtop (k03¢ HUIHEHT CBEP)KUMAEMOCTH).
3. IlousTHe 00 DHTANBINM.

Hoanucey npenogaBaress Hoanucek 3aBeaymouero kageapoi

MHUHUCTEPCTBO HAYKHU U BLICHIEI'O OBPA3OBAHUSI POCCUNCKON ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAN
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIITUKOBA»

HMHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALLICHUID)

Buaer Ne 9
1. YpaBHeHHe cocTOssHUS peanbHbIX ra3oB.PV=ZRT
2. JlaBienue HachleHus: HeT razoM U PV-3aBucumoctH.

3. Jleryuectb 1 KOO(QPUIHEHT JETYYECTH.
IMoamucek npenogasarTes IMoanucek 3aBenywinero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
®I'BOY BO «'POSHEHCKHI I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHILIUKOBA»

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

Jucuuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NMpPeBPaLLIEHUID)

Buaer Ne 10
1. ®usnyeckne OCHOBBI U METOA OUCHKH MUHHUMAJIbBHOTO JABJICHHUA CMCHIMBAIOIICTIOCSA BBITCCHCHUS He(i)TI/I
ra30BBIMH areHTaMH.
2. O6peMHBII KO OHUIUEHT U Ta30COAepIKaHNe

3. [Tonsarue 006 DHTAIBIINU.
Hoanucey npenogaBarens Hoanucek 3aBeaylouero kageapoi




MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPAIIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHIIIUKOBA»

HWncTuTyT HehTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLIeHHUID)

Buner Ne 11
1. [laBnenue HaceleHus: HeTr razoM U PV-3aBucumMoctH.
2. CymHOCTb PeTporpaaHbIX siBieHu. [IpsMble 1 oOpaTHbIE TPOLIECCHI.

3. ®a30BbIe COCTOSHUS U yCIOBUS PaBHOBECHS 2-X (Da3HBIX CUCTEM.
IMoanmucek npenogaBaTest IMoanucek 3aBenywiero kageapoi

MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIUA
®I'BOY BO «'PO3HEHCKHUM 'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUM
YHUBEPCHUTET um. akaa. M.JI. MUJIJTMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Bujer Ne 12
1. Cocras razoB (CH4 1 T.1.) ¥ IX OCHOBHBIE TapaMETPHI — IUIOTHOCTD, BA3KOCTS (), TEIUIOEMKOCTD, YHTPOIIHS
(s=As/m;s=AQ/Trme m-macca, T-abCcoMOTHAS TEIIOEMKOCTh, AQ — U3MEHEHNE KOJNY.TeTIJIOTHI ), SHTAIBITHS
(KONMM4.TETUIOTHI 71t n3MeHeHus ero temneparypsl H=U+PV, rne U — BHyTpeH.oHeprus Ha e1.Macchl BelecTBa; V
— yOenbHbIH 00beM, P - naBnenme)
2. Pxp - aT0 naBneHue ISl CKMKEHUs raza npu Tkp?

3. PacimgpoBka KpruBOii peTporpagHbIX SBJICHUH
IMoamucek npenogasaTes IMoanucek 3aBenywinero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
®I'BOY BO «'POSHEHCKHM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHILIUKOBA»

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

Jucuuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NMpPeBPaLLIEHUID)

buier Ne 13
1. ®a30BbIe COCTOSIHUS M YCIOBHS PaBHOBECHS 2-X (ha3HBIX CUCTEM.
2. YCTaHOBIICHUE ONTHMAIBHOTO PEKMUMa IKCILUTYyaTAlMH CKBAKUH ISl HCKITFOYCHUS OCTIOKHEHUH

3. CyurHoCTh peTporpaaHbIx sBieHui. [Ipsaveie u oOpaTHBIE TPOIIECCHI.
Hoanucey npenogaBartess Hoanuck 3aBeaymouero kageapoi




MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EIEPALIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJTMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Bbuier Ne 14
1. ®u3myecKre OCHOBBI M METO]] OIICHKH MUHIMAIBHOTO JABIICHUS CMEIINBAIOIIETOCS BRITECHEHUS He(hTH

Ta30BBIMH areHTaMH.
2. TpexdaszHoe paBHOBECHE B JIBYX — M TPEXKOMITOHEHTHBIX crcTeMax. Kitaccudukarus ha3oBbIxX 1uarpaMM 1
3ajexel 1o (pa3zoBOMy COCTOSHHIO

3. Tpoiinas Touka B (ha30BBIX NPEBPAILCHUIX
Hoanuck 3aBeayouiero kageapoi

IHopnuck npenopaBartesis

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUM
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHILIUKOBA»

HNucruTyT HedTH UM rasa
I'pynna HP, 3HP Cemectp " "

Jucnunnnna «Teoperndyeckne 0CHOBBI (Da30BbIX NPEBPAILICHU»

buier Ne 15

1. OcHOBHEBIE 3aKOHBI TA30BOT0 COCTOSHUS

2. Jleryuectb u KO3(GHULUEHT JIETYYECTH.
3. Pxp - 3T0 naBneHue s CKIKEHUS ra3a mpu Tkp?

Hoanuce npenogapartes Hoanuce 3aBeayrouero kadgeapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUMCKOMN ®EJIEPAIIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBINA HE®TSIHOM TEXHUYECKUM
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHIIIUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teopernyeckue 0CHOBBI (pa30BbIX NPeBPaLLICHUID)

Buner Ne 16
1. TpexdaszHoe paBHOBeCHE B JBYX — M TPEXKOMITOHEHTHBIX cucTeMax. Kiaccudukanys $ha3oBbIxX quarpaMM 1
3ajexeil mo GpazoBOMy COCTOSHHIO
2. CylHOCTb PeTpOrpaaHbIX siBieHui. [IpsMble 1 oOpaTHbIE POLIECCHI.

3. laBieHune HackImieHns HeTr Ta3oM u PV-3aBucumoctu
Hoanuce npenogapartes Hoanuce 3aBeayrouero kadgeapoi




MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EIEPALIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJTMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Bbuier Ne 17
1. BBenenue. UncTtele BemecTBa.
2. KommoHeHTHI HeTel 1 IPUPOIHBIX Ta30B.
3. [lonusTust u onpeaeneHusl.
Hoanucey npenogaBartess Hoanucek 3aBeaylouero kageapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUNCKOM ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIITUKOBA»

HMHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

Jducunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALLICHUID)

Buier Ne 1
1. O6bemMHBIH K03(GHUIMEHT U Ta30C0IepKaHIe
2. O0beMHBIH K03 HUINEHT Ta3a
3. [TonsTHe cTannapTHOI cenapayu 1 A depeHInaIbLHOTO Pa3ra3upoBaHusl.
IMoamucek npenogasarTes IMoanucek 3aBenymwiero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
®I'BOY BO «'POSHEHCKHI I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIMOHILIUKOBA»

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

Jucuuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NMpPeBPaLLIEHUID)

Bujer Ne 2

1. Cocras razoB (CH4 u T.1.) ¥ X OCHOBHBIE TapaMeTPhI — INIOTHOCTB, BSI3KOCTS (), TEIUNIOEMKOCTbh, SHTPOIIHS
(s=As/m;s=AQ/Trme m-macca, T-aGCcoMOTHAS TEIIIOEMKOCTh, AQ — U3MEHEHNE KOJWY.TeTIJIOTHI ), SHTATBITHS
(KOmH4.TeTUIOTHI 171 m3MeHeHns ero Temneparypsl H=U+PV, rne U — BHyTpeH.2HEprus Ha e1.MacChl BEecTBa; V
— yIenbHEIH 00BeM, P - naBnenme)
2. IoHsTHE O TEMIIOEMKOCTH.
3. O coctaBe MHOTOKOMITOHEHTHOI CHCTEMBI.

Hoanucey npenogaBartess Hoanuck 3aBeayouiero kageapoi




MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EIEPALIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJTMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Buner Ne 3

1. [TpuMepbI cOCTAaBOB IIACTOBHIX HEPTEH M MPUPOTHBIX T'a30B.
2. JlapneHne HachIIeHus HepTH ra3oM u PV-3aBucumoctn.

3. ®a30BoE COCTOSIHUE YTIIEBOJOPOIHBIX CHCTEM B 3aBUCUMOCTH OT «P» 1 «T» (Pt > < Prac). Bimstnue riryOuHBIL

Hoanucey npenogaBartess Hoanucek 3aBeaylouero kageapoi

MHHHUCTEPCTBO HAYKH U BBICIHIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
®Ir'BOY BO «'POSHEHCKUM 'OCYJAPCTBEHHbBIN HE®TSAHOMN TEXHUYECKUI
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHIIIUKOBA»

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

Jducunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALIEHUID)

buner Ne 4
1. O6pemMHBII KO GHUIUEHT U Ta30COAEpPIKaHNEe
2. UneanpHBIN ra3 v €ro CBOMCTBA.
3. Kimaccuduxarms 3anexeit mo (azoBOMy COCTOSHHIO U CBOHCTBAaM IUTACTOBEIX (IIFOUIOB
Hoanuck npenoxaBaTeJist Hoanuck 3aBeayouiero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUNCKOM ®EJEPAIIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHIIIUKOBA»

HncTuTyT HehTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLIeHHUID)

buaer Ne 5

—_—

. KommoneHTsI HETEH M IPUPOIHBIX Ta30B.

2. 3akoH reit-Jlroccaka. V =V0 (1+0,003661t). VO/TO=V/T

3. IloHsATHS U ONpeeneHHUs.

IMoamucek npenogaBaTest IMoanucek 3aBenywinero kageapoi




MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EIEPALIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJTMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Buaer Ne 6
. Tkp —mpu T > TKpHET CKIKEHUS ra3a npH J000M JaBlIeHHH?
2. ®a30BbIe COCTOSHHUS U YCIOBHS PaBHOBECHS 2-X (ha3HBIX CHCTEM.
3. OOBeMHBII KOXQQHUINEHT U Ta30COAepIKaHNe
Hoanucey npenogaBartess Hoanuck 3aBeayouero kageapoi

—

MHHHUCTEPCTBO HAYKH M BBICIHIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
®Ir'BOY BO «'POSHEHCKUM 'OCYJAPCTBEHHbBIN HE®TSAHON TEXHUYECKUI
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHIIIUKOBA»

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

JAucunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALIEHUID)

Buaer Ne 7
. IlpuauHbI IPOSIBICHUS PETPOTPATHBIX ABICHUH (CI0XKHBIN COCTaB MPUPOTHOTO ra3a)
2. Pacim¢poBKa KpHBOH peTpOrpajHbIX SBICHUN
3. ITousiTHE MOJIEIHN IJIACTOBOM CMECHU
IHoanuck npenoxaBaresist IHoanuck 3aBenyromero kadeapoi

—

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPAIIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akag. M.JI. MUWIJIHOHILIUKOBA»

HWnacTuTyT HehTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLIeHHUID)

Buner Ne 8
. YpaBHEHHE COCTOSIHUSA peanbHbIX ra3oB.PV=ZRT
2. Z- ®axTop (k03 HuMeHT CBEp)KUMAEMOCTH).
3. IlousaTHe 00 DHTAIBINH.
IMoanmucek npenogaBaTesst IMoanucek 3aBenywiero kageapoi

[

MHUHHUCTEPCTBO HAYKH M BBICIHIET'O OBPA3OBAHUS POCCUNCKOMN ®EIEPALIUA
®I'BOY BO «'POSHEHCKHUI I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJTMOHIITUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

)ll/ICIIHI[J]I/IHa «Teopeanecmle OCHOBBI q)a30BI)IX HpeBpamelmifl»

Buer Ne 9
1. YpaBHeHuEe coCTOSIHUS peanbHbIX ra3oB.PV=ZRT
2. JlapneHne HachIIeHus HepTH ra3oM u PV-3aBucumoctn.
3. JletydecTs ¥ KOO PUIIUEHT JCTYICCTH.
Hoanucey npenogaBartess Hoanucek 3aBeaylouero kageapoi




MHUHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM T'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITUKOBA»

HncruryT HedpTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnunnnna «Teoperndyeckne 0CHOBBI (Da30BbIX NPeBPAIICHUI»

Bujer Ne 10
1. ®duzuyeckre OCHOBBI M METO]] OLICHKH MUHUMAITLHOTO JIABJICHUS] CMEIIMBAIOIIETOCS BBITECHEHUS HEPTH

Ta30BBIMH areHTaMH.
2. O0beMHBIH K03(UINEHT U Ta30C0IepKaHIe
3. [TonsATHE 00 DHTANBINMY.

Hoanucek npenogaBartess Hoanuck 3aBeayouiero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS POCCUNCKOMN ®EJEPAIIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHILIUKOBA»

HncTuTyT HehTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLIeHHUID)

buaer Ne 11

1. JlaBnenne HachIeHUS HeGTH Ta3oM u PV-3aBucuMOCTH.
2. CyIIHOCTh peTPOTpaIHbIX ABICeHUI. [IpsMbie 1 0OpaTHBIC MPOIICCCHI.

3. ®a30BbIC COCTOSIHUS M YCIOBUS PaBHOBECHS 2-X (Da3HBIX CUCTEM.
IMoamucek npenogasarTes IMoanucek 3aBenymwiero kadeapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBINA HE®TSIHOM TEXHUYECKHUM
YHUBEPCHUTET um. akag. M.JI. MUWIJIHOHILIUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLICHUID)

Buner Ne 12
1. Cocras razoB (CH4 u T.1.) ¥ X OCHOBHBIE TapaMeTPBhI — IVIOTHOCTB, BSI3KOCTS (), TEINIOEMKOCTb, SHTPOIIHS
(s=As/m;s=AQ/Trme m-macca, T-abcomtoTHas TEMTI0EMKOCTh, AQ — H3MEHEHHE KOJINY. TETUIOTHI), SHTAIBITHS
(KOTMY.TETUIOTHI A7l n3MeHeHus ero Temnepatypsl H=U+PV, rne U — BHyTpeH.2HEprus Ha e1.MaccChl BEUIeCTBa; V
— yzenbHblit 00beM, P - naBienue)
2. Pxp - 3T0 maBneHue I CKMKCHUS Ta3a ipu Tkp?
3. PacumdpoBka KpUBOH PeTPOTpaHBIX SIBICHHHA

Hoanucey npenogaBartess Hoanuck 3aBeayouero kageapoi

MHHHUCTEPCTBO HAYKHM U BBICIHIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
®Ir'BOY BO «'POSHEHCKUM 'OCYJAPCTBEHHbBIN HE®TSAHOM TEXHUYECKUIN
YHUBEPCHUTET um. akaa. M.JI. MUIJIHOHIIIUKOBA»

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

JAucunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALLIEHUID)

bujer Ne 13

1. ®a30BbIe COCTOSHUS U YCIOBHS PaBHOBECHS 2-X (ha3HBIX CHCTEM.
2. YcTaHOBIICHHE ONTHMAIBHOTO PEKMMa 3KCIUTyaTallui CKBKUH JUISl HCKITIOUCHUS OCTI0KHEHNH

3. CymHOCTb peTporpasHbIX siBineHui. [IpsMble 1 0OpaTHBIE TPOLIECCHI.
IHoanuck npenoxaBartesis Ioanucek 3aBenyromero kadeapoi




MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUS POCCUMCKOMN ®EJIEPAIIMA
®I'BOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKUM
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHIIIUKOBA»

HNHcTuTyT HepTH M rasa
I'pynna HP, 3HP Cemectp " "

Jucnuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NPeBPaLLICHHUID)

buaer Ne 14
1. ®u3nyeckue OCHOBBI M METO/] OI[CHKH MUHHMATBHOTO JTABJICHUS CMEIIUBAIOIICTOCS BBITCCHEHUS HE(DTH

ra30BbIMHU areHTaMHu.
2. TpexdaszHoe paBHOBECHE B ABYX — M TPEXKOMIIOHEHTHBIX cucTemax. Kiaccudukaius Gpa3oBeIx 1uarpaMM u

3a5exe Mo (ha30BOMY COCTOSIHHIO
3. Tpotinas Touka B (a30BBIX IPEBPALMICHUIX

Hoanuce npenogapartes Hoanuce 3aBeayrouero kadgeapoi

MHUHHUCTEPCTBO HAYKH M BBICHIET'O OBPA30OBAHHUS POCCUNCKOMN ®EIEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHAIN
YHUBEPCHUTET um. akaa. M.JI. MUJIJIMOHIITUKOBA»

HncruryT HedpTH M raza
I'pynna HP, 3HP Cemectp " "

Jucnunnnna «Teoperndyeckne 0CHOBBI (Da30BbIX NPEeBPAIICHU»

Bbuier Ne 15

1. OcHOBHBIC 3aKOHBI TA30BOT0 COCTOSTHUS

2. JlerydecTb ¥ KO OUIMEHT JIETYIECTH.
3. Pxp - 3T0 naBneHue AJIs CKMXKEHUS rasa npu Tkp?

Hoanucey npenogaBaress Hoanucek 3aBeaylouero kageapoi

MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUSI POCCUNCKOM ®EJEPALIMA
®I'bOY BO «'POSHEHCKHUM I'OCYJAPCTBEHHbBIA HE®TSIHOM TEXHUYECKHAMN
YHUBEPCHUTET um. akag. M.JI. MUJIJIAOHIITUKOBA»

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

Jducunniuna «TeopeTnyeckue 0CHOBBI (ha30BbIX NPEeBPALLICHUID)

Buaer Ne 16
1. TpexdaszHoe paBHOBecHE B ABYX — M TPEXKOMITOHEHTHBIX cucTeMax. Kiaccudukanus $pa3oBbIX quarpamMm 1
3ajexel 1o hazoBOMy COCTOSHHIO
2. CymHOCTb peTporpaaHbIX siBieHui. [IpsMble 1 oOpaTHbIE TPOLIECCHI.
3. NaBnenue Hacelenust HeTH razom u PV-3aBucumoctu

IMoanmucek npenogaBaTest IMoanucek 3aBenywiero kageapoi

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHHUS POCCUNCKOMN ®EJEPALIMA
®I'BOY BO «'POSHEHCKHM I'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUMN
YHUBEPCHUTET um. akaa. M.JI. MUWIJIHOHILIUKOBA»

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

Jucuuniuna «Teoperuyeckue 0CHOBBI (pa30BbIX NMpPeBPaLLIEHUID)

buier Ne 17

1. BBegenne. Uucrtrie BemecTna.



2. KoMnoHeHThI He(Tel 1 IPHUPO/IHBIX Ta30B.
3. IloHATHS U ONIpeeNeHHS.
Hoanuce npenogaBartens Hoanucek 3aBeayrouero kageapoi
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