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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHanM3upoBaTh U MOJICTUPOBATH (PU3HUECKHUE TIPOIIECCHI, HCTIOIb3yEMbIE B
aTOMHOU DHEPIreTUKE
NJI-1 imeeT HaBbIKM MaTEMAaTUYECKOTO OMKCAHUS U MOJEIIMPOBAHUS ITPOLIECCOB B pabOYnX
TeNax U 3JIEMEHTAaX IHEPreTUUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. KonTponbuslii orpoc Ne 2 "IlepBblii 3aKOH TEPMOAMHAMUKN HEPABHOBECHBIX CUCTEM"
(ITpoBepounas padora)

Dopma peanmzanuu: CmemanHas Gopma
1. Kontponbnsiid onpoc Ne 3 "BTopoii 3aKk0H TepMOAMHAMUKN HEPABHOBECHBIX CUCTEM"
(ITpoBepounas pabota)
2. Kontponbuslit orpoc Ne 4 "ITotoku u TepmoaunHamuueckue cuibl” (IpoBepounas padora)

Dopma peanmmzanuu: Cobnrogenue rpaduka BHIMOTHEHHS 33 JaHHS
1. KonTponbasiit orpoc Ne 1 "VYpaBHenus nokanbHoro 6ananca" (Pemenue 3anay)

BPC nucuuminHbl

3 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO

AUCHUILINHE:

KM-1 Konrtpomasnslit onpoc Ne 1 "YpaBHeHus nokaiabHoro 6ananca" (Pemenue 3amayq)

KM-2 KonrtpomsHslit onpoc Ne 2 "IlepBblIii 3aK0OH TEPMOAMHAMUKN HEPABHOBECHBIX CUCTEM"
(ITpoBepounast pabora)

KM-3 KontpomsHslit onpoc Ne 3 "Bropoii 3ak0H TepMOJAMHAMUKN HEPABHOBECHBIX CUCTEM"
(ITpoBepounas pabora)

KM-4  Kontpomsnsriit orpoc Ne 4 "Tlotoku u Tepmoannamuueckne cuiibl” ([IpoBepounast pabota)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca KOHTpOIBHBIX MeponpusITHii, %o

Nunekc KM- | KM- | KM- | KM-

Pa3nen nucnuIninHbl KM: 1 ) 3 4

Cpok KM: 4 7 11 16




IToneBoe onrcanne HEPAaBHOBECHOM CIUIONIHOM cpebl. TepMHUHBI U
onpeJieIeHus

Tepmunbl 1 onpeneneHus. JIokambHbIe M HHTETPATbHBIC
TepMOoaHaAMHYecKne (QYHKIUU. Y paBHEHUE JIOKATHHOTO OayiaHca
TEPMOJIMHAMHYECKOW BEIMYMHBI. Y PaBHEHUE HHTETPATBHOTO
OalaHca TepMOJAMHAMUYECKON BETUYMHBI

YPaBHCHI/IH OanaHca MacCChI, UMITYJIbCa, DOHCPIruu
MHOTOKOMIIOHEHTHOM CHCTEMEI

YpaBHeHus OanaHca Macchl CHCTEMBI. Y paBHEHHUs OajlaHca Mace
KOMITIOHEHTOB CHCTEMBI. Y paBHEHUS OajaHca UMITYJIbCa CUCTEMBI.
YpaBHenus Oananca sHepruu cucteMsbl. [1oiHas, cOOCTBEHHAs U
BHYTpEeHHSIs dHepruu. [110THOCTh MOTOKa COOCTBEHHOM 3HEPTHUH,
MIPOU3BOJICTBO COOCTBEHHOM SHEPTUU. Y paBHEHHUE JIOKAIBHOTO
OayraHca COOCTBEHHOM PHEPTUHU B IMEpEeMEHHBIX Diepa u Jlarpanxa.
YpaBHeHUE JTOKAIBHOTO Oananca KHHETUYECKON SHEPTHH
JIBUXKYIIEHCS cpeibl. Y paBHEHUE JIOKaIbHOTo OanaHca BHYTpEHHEH
SHEPTUH.

[TepBbIii 3aKOH TEPMOAMHAMUKH: JIOKATbHAS (POPMYITHPOBKA.

IToHsiTHE TOKAJIBHOTO TEPMOJINHAMUYECKOTO PAaBHOBECHS.
JlokanpHas yaenbHas BHYTPEHHSS SJHEPTUs KaK (PYHKIUS COCTOSHUSI.
JlokanbHble (POPMYIUPOBKU IEPBOTO 3aKOHA TEPMOAMHAMUKHY.
Temneparypa, TEpMUYECKOE U KAJIOPUYECKOE YPABHEHHSI COCTOSTHUS.

BTopoii 3ak0H TepMOAMHAMUKY: JIOKaIbHAs (HOPMYITHUPOBKA.

OHutponus u ypaBHeHue ['u66ca. [IponzBoacTBo »HTpONHH U
HEOoOpaTUMOCTh. DHTpONHS U ypaBHeHUE [ nOOca: mokambHast
dbopMynupoBKa BTOPOTO 3aKOHA TEPMOJUHAMUKHU. Y paBHEHUE
JIOKaJIbHOTO Oasianca suTponuu. [I[pon3BoaCTBO SHTPONTUHU U
HeoOpaTuMocCTh. [IMOTHOCTH TemmoBoro mMoToka. Bo3pacranue
JIOKaJIBLHOTO TIPOU3BOJICTBA SHTPOIIUU B PE3YJIHTATE HEOOPATUMBIX
MPOIIECCOB, MPOTEKAIOIINX B CUCTEME.

[TepBbIil 3aKOH TEPMOJIMHAMUKU: UHTETPAIbHBIE (HOPMYITUPOBKHU.

WuTerpanbHblil 0anaHc BHyTpeHHeN 3Heprun. HTerpaibHblil
OanaHc SHTAIBNNU. VIHTerpaipHbli 6aJaHC NOTHON SHTAJIBIUH.

BTopoii 3ak0oH TepMOIMHAMUKHI: UHTETPpaAJIbHAsT (POPMYIHPOBKA.

WuTerpanbHblil 0agaHC SHTPONUU U 3aKOH BO3PACTaHMSI SHTPOIUH.

[ToToku u TepmoaguHamMuueckue cuibl. Teopema Kropu.
CooTtHomieHus B3auMHoCcTH OH3arepa.

3aBUCUMOCTh MIOTOKOB OT TEPMOAMHAMUYECKUX cuil. JInHeitHas
TepMOJIMHAMHUKA HEOOpaTUMBIX TporieccoB. Teopema Kropu.
[Tpumenenue TeopeMsl Kiopu K CKasipHbIM U BEKTOPHBIM
mporieccam rnepenoca. Matpuia KHHETHIeCKUX KodhGHUIeHToB.
CootHomenus B3aumHocTu On3arepa. HesaBucumble NOTOKH 1
TEPMOANHAMHWYCCKUC CUJIIBI. CI/IMMeTpI/IH MaTpulbl KHHETUYCCKUX
K03 PHIIMEHTOB BEKTOPHBIX MTPOIIECCOB MEPEHOCA.

IIpoueccsl nepeHoca.

Juddy3us u TenIonpoBoJHOCTh BO MHOTOKOMIIOHEHTHBIX CMECSX.
Bsskocts. Xumndeckue peakuuu. J{uddysus u TenionpoBoIHOCTh




BO MHOT'OKOMITOHCHTHBIX cMecsX. SIBiieHne TepMoauddy3um.
Juddysnonnsiii Tepmodpdexr. pdext 3eedbeka. Dpdext IlenpThe.
0O000menHslii 3akoH Puka. O000mEeHHbIH 3aKk0H OMa. Bsa3kocTsb.
Tpu HE3aBUCUMBIX COCTABIISIONINX BKJIa/1a BSI3KUX HAMPSHKCHUN B
IIPOU3BOJICTBO SHTponUH. CIBUroBas BA3KOCTh. TOpCHOHHAs
BA3KOCTh. OO0BbeMHas BA3KocTh. O0001eHHbIN 3aKk0H HproToHa. By
TEH30POB TEIUIONPOBOJIHOCTH H 3JICKTPOIPOBOJHOCTH B
AHU3O0TPOMHBIX cpeaax. JJokazarenbCTBO CHMMETPUYHOCTH TEH30POB
TEIUIONPOBOIHOCTH M 3JICKTPOIIPOBOAHOCTH. XUMHUYCCKas KHHETHKA.
3aBUCHMOCTh CKOPOCTH PEAKIIUU OT CPOACTBA. TerIONpOBOTHOCTb
XUMHUYECKH PEarupyromux CUCTEM.

Bec KM:

25

15

25

35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
IK-1 N-1nk1 Wmeer HaBbiku | 3HATH: KM-1 Kontposnbnsiii onpoc Ne 1 "YpaBaenus jokaibHoro 6ananca'
MaTEMaTUYECKOTO ONHUCAaHUsS | OCHOBHBIE AHAJTUTUYECKHE (Pewenue 3anau)
u MOJEIUPOBAHUS | METOIbI UCCIIECIOBAHUSA KM-2 Kontpomnbuslii onpoc Ne 2 "IlepBblIii 3aKOH TePMOANHAMUKI
IPOLIECCOB B pabOYMX TeNax | CIOKHBIX (PU3MUECKUX HepaBHOBecHbIX cucteM" (IIpoBepounas pabora)
51 JJIEMEHTaX | IIPOLIECCOB KM-3 Kountposnphslii onpoc Ne 3 "BTopoii 3aKk0H TepMOJIUHAMUKN

OHCPICTUYCCKUX YCTAHOBOK

MpeACIIbl TPUMEHUMOCTH
KJIACCHYECKUX YPABHEHUN
TEIUIOBBIX U
THIPOTMHAMUYECKIX
MPOLIECCOB

3aKOHEI KJIACCHUECKOTO
OTHMCaHHUs HEPABHOBECHBIX
CHCTEM

YMeTh:

HCIIOIh30BaTh COBPEMEHHBIE
MaTeMaTUYeCKHUE METOIbI
JUIS OITMCAHUS 33734
TUAPOIMHAMUKY U
TermiooOMeHa

HepaBHOBecHBIX cucteM" (ITpoBepounas padota)
KM-4 KontposnpHslii onpoc Ne 4 "[IoToku ¥ TepMOguHAMUYECKHE CUIbI"
(ITpoBepounast paboTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KontpoabHbiii onpoc Ne 1 "YpaBHeHnus JiokaJbHOro 6ananca'

®opmbl peanusanun: CobmtoeHne rpaduka BbITOJIHEHUS 3aJaHUS
Tun KOHTPOJIBLHOTO MeponpusaTus: Pemenue 3agau

Bec konTpoabHoro meponpusitusi B BPC: 25

Hpouenypa NMPOBEACHUA KOHTPOJbHOT'0O MEPOIIPUATHUSA Pemenue 3aga4d no teme orpoca.

KpaTkoe conep:kanue 3a1aHusi:

3agauya Nel. Beiseaure ¢popmyity, CBA3BIBAIOIIYIO CKOPOCTh U3MEHEHUS 00bEMA CUCTEMBI C
I10JIEM JIOKAJIbHOM CKOPOCTH CMEILEHUS IPAHULbI 00bEMA.

3apaua Ne2. Vcnonb3ys pe3ynbTaT peuieHus 3agaqyu Nel, BEIBEIUTE ypaBHEHUE
MHTETPAITBHOTO Oananca Gpru3nyecKor BEIMYMHBI (TEPMOJMHAMUYECKON (YHKIIUH), €CITH 00BEM

CUCTCMbI MCHACTCA C TCUCHHUCM BPCMCHHU.

3agaua Ne3. JlokaxkuTte, 4TO MPU BBIBOJIC YPaBHEHUS JIOKAJIHHOTO OaiaHca MacChl XMMUYECKU
pearupyroiiel CuCTeMbl MyTEM MOYWICHHOTO CYMMHUPOBAHMSI YPaBHEHUM JTIOKAIBHOTO OaslaHca
Macc KOMIIOHEHTOB JIOKAJIbHOE MPOU3BOICTBO MAcChl CHCTEMBI 32 CUET MPOTEKAHUS
HEPaBHOBECHBIX XUMUUYECKHUX PEAKIIM OKa3bIBACTCS PAaBHBIM HYIIIO.

3anauya Ne4. Brienure ypaBHEHHE JTOKABHOTO OalaHca BHYTPEHHEH SHEPTUH HEpaBHOBECHOU
CMeCH BeIIECTB B IepeMeHHBbIX Ditnepa u Jlarpanxka n3 ypaBHeHUs JOKaJIbHOTO OanaHca

COOCTBEHHOM SHEPruu.

3apaua NeS. BeiBeuTe ypaBHEHHE JIOKAILHOTO OallaHCa SHTAJIBIIUKA HEPAaBHOBECHON CMECH
BEIIIECTB U3 YPaBHEHHUsI IOKATBHOTO OallaHca BHYTPEHHEH YHEPTUH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHJIaHI/IpOBaHHBIe PE3YyIbTAThI O6y‘IeHI/I$I 1o
JUCIHHMITIIMHE

Bomnpocsl/3aganus s IpoBepKU

YMeTh: HCII0Jb30BAaTh COBpPCMCHHBIC
MAaTEMAaTHYCCKHUEC MCTOAbI JJIsA ONHKWCAaHUA 3agad
TUAPOJAUHAMUKHU U TEeII000OMEHa

1.1. JlokanbHbIE U NHTETPAJIbHBIE
TepMOJAMHAMUYECKHE (DYHKITHH.

2. YpaBHeHHe JOKalIbHOTO OanaHca
TEPMOJIMHAMUYECKOMN BETMYHUHBI.

3. YpaBHEHHE UHTETpAILHOTO OanaHca
TEPMOJMHAMUYECKOMN BETMUYUHBI.

4. JIokanpHas CKOPOCTb CPEJIbl U IIIOTHOCTH
IIOTOKAa MacChI.

5. bananc mMacchl a1eMeHTa 00bEMa CpeIbl.
6. aTerpabHbIi OaaHCc MacChl CHCTEMBI.
7. JIokanbHbIH OaTaHC MacChl U
MIPOM3BOJICTBO BEIIECTB B XUMUUYECKU
pearupyrouen CMeCH.

8. uTerpanbHbIii Oalanc Macchl
KOMITIOHEHTA CMECH.

9. YpaBHeHus 6aanca UMIyJbca
JIBUOKYILIEHCS CIJIOIIHOM CPEJIbI.

10. ITpon3BOACTBO COOCTBEHHON YHEPTHUHU.




3ammaHUpOBaHHbBIE pe3yibTaThl 00ydeHus Mo | Bompockl/3amanus nms npoBepKu
JTUCHUTIIINHE

11. YpaBHeHue nokanpHOro OamaHca
COOCTBEHHOM YHEPIUU B IIEPEMEHHBIX
Ditnepa u Jlarpanxa.

12. YpaBHeHue J0KaIbHOTO Oananca
BHYTPEHHEHN YHEPTUU

Onucanue MKAJbI OICHUBAaHUA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHUE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHie PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BHICTABIISECTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-2. KoutpoJubHnblii onpoc Ne 2 "[lepBblii 3aK0H TEPMOJANHAMUKH HEPABHOBECHBIX
cucrem"

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoaBLHOr0 Meponpusitus: [Iposepounas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHHsi KOHTPOJABbHOro Meponpusitusi: OTBETBl Ha BOIPOCHI IO TEME
KOHTPOJIBHOT'O OIIpOca.

Kparkoe conepxxanue 3agaHus:
OTBEeTUTH Ha BOMPOCHI, TPUBEJICHHBIE B TEKCTE y4eOHOTO ITocoOus B pasaene “Bompocs! mist
CaMOIIpOBEPKH”

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3anmaHUpOBaHHbBIE  pe3ynbTarhl | Bompockl/3aianus 1 MpoBEpKU
00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: Npeaensl NPUMEHHMMOCTH 1.1. KakoBa maTtemaTtunueckas popmynuponka [lepsoro

KJIACCUYECKUX YpaBHEHUN 3aKOHA TEPMOAMHAMMKH JIJIs1 HEPAaBHOBECHON CHUCTEMBI,

TEIJIOBBIX u KOTOpasi ONMCHIBAETCS B paMKax MOJIENH TPOCTPAHCTBEHHO

TUAPOIMHAMUYECKUX MTPOLIECCOB HEOJIHOPOAHOM M, BO3MOXHO, HECTALIUOHAPHOH CIIJIOIIHON
cpenbl? KakoBbl paBHOIIEHHBIE MOIU(PUKAIIMHA STOM
¢bopmMynupoBKH?

2. YTo Takoe TEPMHUECKOE ypaBHEHNE COCTOSHUS
BemiecTBa? Kakosa ero nokansHast popMynupoBka?
SIBisieTcst M 3TO ypaBHEHHE JIOTUYECKUM CIIEACTBHEM
IIEPBOr0 3aKOHA TEPMOJUHAMUKHN ?




3anmaHUpOBaHHBIE  pe3ynbTaThl | Bompockl/3ananus A MpoBEpKU
00y4YeHUs 10 TUCITUTINHE

3. Uro Takoe KaJIOpHUECKOEe YpaBHEHUE COCTOSHUS
BeriecTBa? SIBisieTcs M 3TO ypaBHEHHE JTOTHYECKUM
CIIC/ICTBHEM IIEPBOTO 3aKOHA TEPMOAMHAMHUKH? MOKHO JI
YTBEPKIaTh, YTO MEPBHII 3aKOH TEPMOJUHAMUKU U €CTh
YTBEPXKJICHHE O CYIIECTBOBAHUH KaJIOPUIECKOTO
YpaBHEHHUS COCTOSIHUS BellecTBa?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu gvinonnenus 3uanus: O1eHKa "yI0BIETBOPUTENHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIOJIHEHO

KM-3. KoutpoabHbiii onpoc Ne 3 ""Bropoii 3aK0H TepMOAMHAMMKH HEPABHOBECHBIX
cucrem"

®opmbl peanuzanun: CmemanHas Gopma

Tun kouTpoabHOro MeponpusaTus: [Iposepounas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIponenypa npoBeneHusi KOHTPOJIbHOT0 MeponpusaTHs: Perienre 3a1a4, OTBETHl Ha BOIIPOCHI U3
paszzeina "BOIpOCHI ISl CAMOIIPOBEPKNU".

Kparkoe cogep:xanue 3aiaHus:
3agauya Nel. BoiBeaure BeIpaskeHUs U1 OJCUETA WIEHOB YPaBHEHMs JIOKAJIbHOTO OanaHca
SHTPOIUHU:
11.1. nokanpHON MIOTHOCTH NTOTOKA SHTPOIIHH;
11.2. noxanpHOTO NPOU3BOACTBA SHTPOIIUU;
11.2.1. BKJ1aga B IpOM3BOACTBO SHTPOIMHU OT NIEPEHOCA TEILIA;
11.2.2. ot ntuddys3uu;
11.2.3. oT BA3KOTrO TpEeHHUS;
11.2.4. oT npoTeKkaHNs HEPABHOBECHBIX XUMHYECKUX PEAKIIHI.

3amauya Ne2. OObscHUTE, KaK BEIBOJUTCS COOTHOIIECHHE, CBA3BIBAIONIEE MIIOTHOCTh IIOTOKA
BHYTPEHHEN DHEPIUU C IUIOTHOCTHIO TEIUIOBOT'O MTOTOKA.

33}13'-13 Ne3. O6T>5[CHI/ITG, Mmo4eMy B «MCTOYHUKOBOM)>> YJICHC ypaBHeHI/Iﬁ JIOKAJIbHOTO OajaHca
BHyTpeHHeﬁ OHEPTHUU U DOHTAJIBIINU HepaBHOBeCHOﬁ CMECHU XUMHYCCKU pCarupyrommnx BCIICCTB




OTCYTCTBYET BKJIaJl KBHYTPEHHETO UCTOYHHUKA TEIJIa» 3a CYET BbIJETICHUS (TIOTIIOIIECHHUS )
TETJIOBBIX A(P(PEKTOB XMMUYECKUX PEAKITUH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE Bomnpocel/3aganust st IpoBEPKU

pe3ynbTaTtel  OOy4YEeHHUS IO

JMCLIUTUIAHE

3HaTh: 3aKOHBI 1.1. KakoBa snokasipHast (GOpMyJIUPOBKa BTOPOTO 3aKOHA
KJIaCCHUYECKOTO OIUCAHUS TEPMOJIMHAMHKH I HEPAaBHOBECHBIX CUCTEM?
HEPaBHOBECHBIX CHCTEM 2. Kakoe n3BecTHOE TEpMOJMHAMHYECKOE COOTHOILIICHNE

MIOJIO’KEHO B OCHOBY BBIBOJIa YPABHEHUS JIOKAJILHOTO OajlaHca
SHTPOIUHU HEPABHOBECHON CUCTEMbI U HAa KAKOM OCHOBaHHUHU?
3. Kak BeIBeCcTH ypaBHEHHE JOKAJIHHOTO OagaHca SHTPOIHH U3
ypaBHeHus ['mu66¢ca?

4. U3 kaKux BKJIa/I0B CKJIa/IbIBA€TCs BhIPAXKEHUE AJIs
JIOKAQJIbHOT'O IIPOMU3BO/ICTBA SHTPOIIUU HEPABHOBECHOM
CUCTEMBI?

5. Kak cBsi3aHO JI0KaIbHOE IPOU3BOCTBO SHTPOIHHU C
JIOKaJIbHBIM IPOU3BOJICTBOM BHYTPEHHEWU SHEPTUU?

6. UTo Takoe NOTOKH U TEPMOAMHAMUYECKUE CUIIbI B
TEPMOJIMHAMUKE He0OpaTUMbIX mporeccoB? Kak B 3THX
TEpPMHUHAX 3aIUCaTh 00IIee BBIPAKEHHE IJIs1 JIOKAIIBHOTO
IIPOU3BOJICTBA SHTPONUN?

7. Ilepedncnure B3aUMHO CONPSKEHHBIE TOTOKU U
TEPMOAMHAMMYECKHUE CUIIBI B HEPAaBHOBECHOW JABUKYIIEHCS
XUMHUYECKH pearrupyromeii cMecH BELIeCTB.

8. Iloyemy noKaIbHOE TPOU3BOJICTBO PHTPOITUH B IIEJIOM U
BKJI4/Ibl B HETO OT OT/AEIbHBIX HEOOPAaTUMBIX IIPOIIECCOB
HEOTPHULIATEIIbHBI?

9. Kak BBIMIAIUT «IIOTOKOBBIN» WIEH YPaBHEHUS JIOKAIBHOTO
OanaHca sHTponuu?

10. Kak cBsi3aHbI IUIOTHOCTH TOTOKA SHEPTHH TEIMJIOBOTO
JBUKEHMSI MOJIEKYJ U IJIOTHOCTH TETJIOBOI'O MOTOKA U OTKYZa
9TO cuenyer?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yJI0BIeTBOPUTEIBLHO" BBICTABISAETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
10




KM-4. KoutpoJuabnbliii onpoc Ne 4 "IloToku u TepMoguHAMUYECKHE CHJIbI'"

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoabHOro Meponpusitus: [Iposepounas padora

Bec koHTpOobHOr0 MeponpusTusi B BPC: 35

IIpouenypa npoBeneHuss KOHTPOJIbHOI0 MEPONIPUATHA: PerieHne 3a1a4, OTBETHI Ha BOIIPOCHI U3
paszzeina "BOIpoChl ISl CAMOIIPOBEPKNU".

Kpartkoe cogep:xkanue 3aiaHusA:
3agaua Nel. Mcnonb3ys cooTHomeHus: cummeTpun OH3arepa, BbIBEIUTE COOTHOLIEHHE,
cBs3bIBaronee kodhduimentsr 3eedeka u [lenpThe.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3annaHupoBaHHbIe pe3yabTaThl | Bompockl/3aganus ais npoBepKu
00y4eHUs IO TUCHUILINHE

3HaTh: OCHOBHBIE 1.1. Yrto Takoe «aIpsiMbIe» U «IepeKpECTHBIC»

AHAJTMTUYECKUE METO/IbI HeoOpatumMble mporiecchl? [IpuBenuTe mpumepsl.

WCCJICIOBAHUS CJIOXKHBIX 2. [loueMy MOHATHE «KUHETUYECKUN KOIPPHUITEHT»

($U3HYECKUX MPOIECCOB MIPUTOJTHO JIJIsi OITMCAHUS TOJIBKO JIMHEWHBIX MPOIIECCOB
nepexnoca?

3. Kak ¢popmynupyercs reopema I1. Kropu u uro
M0JIpa3yMeBaeTCs MO/ «POJACTBEHHBIMU» U
«HEPOJCTBEHHBIMU» TOTOKAMH U TEPMOJMHAMUYCCKUMHU
cuitamu?

4. [Touemy KuHETHYECKHE KOAOPPHUIIMEHTHI B U30TPOITHON
crcTeMe JIOJDKHBI ObITh MHBAPHUAHTHBI IO OTHOILIEHHIO K
peoOpa3oBaHUsAM KOOPIUHAT?

5. Kakue npotuieccsl mepeHoca OTHOCATCS K «CKAJSIPHBIM,
a KaKue — K «BEKTOPHBIM»?

6. Kakue npoueccs! 1uddy3un B cMeCH BELIECTB ABISIOTCS
MPSIMBIMH, @ KaKiue — MepeKpECTHBIMU?

7. IloyeMy 371€KTpUUECKU TOK B IPOBOJHUKE SBISETCS
1 dy3nOHHBIM TIporeccoM?

8. Ilpu kakux ycinoBusAxX kK03 (UIHMEHTH IepeHoca
ANEKTPUYECKOTO TOKA U TETJIa B MPOBOIHUKE OKA3bIBAIOTCS
TEH30paMu’?

9. Kakue BeTMYMHBI U KaK CBS3bIBAIOT COOTHOIICHUS
B3auMHocTH JI. On3arepa?

10. Yem 1 KaK OTIMYAIOTCS COOTHOLICHUS B3aUMHOCTH
Omnzarepa — Kazumupa ot cootHomennii Onzarepa?
[IpuBeauTe npuMepsl, KOr1a 3TO OTIANYNE CYHIECTBEHHO.
11. Kakue yciioBusl Ha KWHETHYECKHE KOA(PPHUIIUEHTHI
HakJabpIBaeT TpeOoBaHue BToporo 3akoHa
TEPMOJIMHAMHUKH O HEOTPHILIATEIIbHOCTHU JIOKAIBHOTO
MIPOU3BOJICTBA SHTPOIHN?

12. Kakue yciioBusi Ha KWHETHYECKHE KOA(PPHUIIUEHTHI
TG y3nOHHBIX MTPOLIECCOB HAKIIAIBIBACT
B3aMMO3aBUCUMOCTb AP Py3noHHbIX ToTOKOB? Kak
MIOCTPOUTH CUCTEMY HE3aBHCUMBIX YpaBHEHUN TUPPy3un?
13. Kak BbIBECTH COOTHOILIICHHE B3aUMHOCTH MEXKIY
koaddunrentamu 3eedexa u IlenpTre?
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00bEME WITH BBITIOJIHEHO MPEUMYIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISIETCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. YpaBHeHHE JIOKAIBHOTO OalaHCca TEPMOIMHAMUYECKON BEIIMYHUHBI.

2. CoortHoutenus B3auMHocTH OH3arepa — Kazumupa. CUMMeTpHst MaTPUIbI KHHETUYECKIX
K03((HUIMEHTOB BEKTOPHBIX HEOOPAaTHUMBIX mporieccoB. [loka3aTs Ha mpumepe
TEPMODIJICKTPUUECKUX SIBICHUH B METAJUINYECKOM npoBoaHUKE (3 dexTs 3eebeka u [lenbrhe).

IIpouenypa npoBenenust
[Tucemennas pabota, 0OCyKI€HUE PE3YIHTATOB.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-1nk-1 iMeeT HaBbIKM MaTeMaTHYECKOT'O OMMCAHUS U
MOJICJIMPOBAHUS MIPOIIECCOB B pa00OUMX TeIaxX U AIEMEHTaX SHEPreTHUYECKUX YCTaHOBOK

Bonpocel, 3a1anns
1.bananc maccol anemenTa 00b€Ma cpeibl. IHTerpanbHbli 6aJaHC MacChl CUCTEMBI.
2.YpaBHeHus OanaHca UMITYJIbCa JBMOKYILEHCS CIIONIHOM cpejibl
3.YpaBHeHue JoKalIbHOTO OanaHca cOOCTBEHHOM dHEpruu B NepeMeHHbIX Jiepa u Jlarpanxa
4.YpaBHeHuE JIOKaJIbHOrO OajaHca BHYTPEHHEH SHepruu
5.YpaBHeHHe JOKaJIbHOTO OajgaHca SHTPOIIUU
6.ITpon3BOICTBO SPHTPOIIUU U HEOOPATUMOCTb
7.Teopema Kropu
8.YpaBHEHHE UHTETPAIbHOTO OajlaHCa TEPMOIMHAMHYECKON BEITMYMHBI
9.MHTerpanbHblil 6amaHC Macchl KOMIIOHEHTa CMECH
10.Bsi3kocThb: caBuronast, 00bEMHas1, TOpcuoHHas. OOBSCHUTH YCIIOBHSI BOSHUKHOBEHHS,
UCnob3ys Teopemy Kropu.
11.CummeTpust MaTpUIbl KHHETUYECKUX KOI()(DUIIMEHTOB BEKTOPHBIX HEOOpATUMBIX
IPOLIECCOB.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.HeoGpatumslii nporecc nuddy3un BO3HUKAET, €CIIH B CUCTEME CYIIIECTBYET
OTBeTsI:
A. TpamueHT cKopocTH, b. cuctemMa HaxoauTCs B TIOJI€ CUJI TSKECTH, B. rpagueHT
KOHILICHTpaLUn
BepHslit oTBeT: B. rpaiueHT KOHIIEHTpanuii
2.HeoGpaTumsblii poliecc TeIIONPOBOJHOCTH BO3HHUKAET, €CIIH B CUCTEME CYIIECTBYET
OtBerTsI:
A. TpaiMeHT cKOpocTH, b. MpoTeKkaroT XuMUYECKHe peakuu, B. rpaqueHT remneparypsl
BepHnsiit otBeT: B. rpagueHT TeMiepaTypbl
3.B HengeanbHOM BA3KOM )KMJIKOCTH KacaTelIbHbIE U HOPMaJIbHbIC HAPSYKEHUS, BOSHUKAIOIIHE
B [TIOTOKE, ONPEIEISIOTCA
OtBeThI:
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A. TpalMEHTOM NPOEKIUI CPEAHEMACCOBOM CKOPOCTH, b. rpaineHTOM KOHLIEHTpauui, B.
TPAZIUEHTOM MTPOEKIUI CPETHEMACCOBOM CKOPOCTH M IPaJIMEHTOM TEMITEPATypPhI
BepHblii oTBET: A. rpaJMEHTOM IPOEKLUN CPETHEMACCOBON CKOPOCTH
4.Ilponecc nud¢y3uu BO3ZHUKAET B CHCTEME, B KOTOPOU CYILIECTBYIOT
OTBeTHI:
A. IrpalueHThl KOHUEHTPALMI U TeMIEePaTypbl, b. rpaiueHThl KOHIEHTPALMI, TEMIIEPATypPbl U
JaBJIeHUs, B. rpagleHThl KOHLIEHTPALUii, TEMIIEPATyphbl, JaBICHHUS, [10JIEH BHEITHUX CHII
Bepnsiii otBeT: B. rpagueHThl KOHUEHTpALMI, TEMIIEPATYPbI, JaBJICHUS, ITOJEH BHEIIIHUX
cuil
5. XuMHYECKUE PeaKLUU, TPOTEKAOIUE B TEPMOJIMHAMUYECKON CUCTEME, TPUBOIAT K
M3MEHEHUIO CIIENYIOIMIMNX TEPMOJINHAMUYECKUX CBONCTB CUCTEMBI:
OTtBeTsI:
A. macca cuctemsl, b. sHeprus cucremsl, B. Temneparypa cuctemsl
Bepnsiii otBeT: B. Temmieparypa cuctemsl
6.CKOpOCTh XUMHUECKHUX PEAKLIMM, IPOTEKAIOLIUX B CUCTEME, OIPEAEIIAETCS CIENYIOIUMHU
CUJIaMHU:
OTBeTHI:
A. rpalueHT KOHLeHTpauui, b. rpaguent temnepatypsl, B. rpaavenT nasnenus, I'. HM oquH
OTBET HE MOJXOUT
Bepnsiii otBeT: I'. HU OIMH OTBET HE MOAXOAUT
7.CucteMa Ha3bIBaeTCsl CIIOLIHON Cpesloil, eciu:
OTtBeTsI:
A. Yucno dactun, coaepxaliuxcsi B cUcTeMe, Nopsaka uncia ABorazipo, b. paccrosiaue mexnay
YacTHUILIaMU MHOTO MEHBIIIE XapaKTepHOTo MaciuTaba cuctemsl, B. nnmuna cBoboaHOrO npodera
YaCTHUIL TOPAJIKA XapaKTePHOro MacIiTada CUCTEMBI.
BepHusliii otBeT: b. paccTosHre MeXly 4YaCTULIAMU MHOTO MEHBIIE XapaKTEPHOTO
Macirada CUCTEMBI,
8.OHTpoOINsI HEPABHOBECHOMN CHUCTEMBI
OTBeTHI:
A. Bcerja Bo3pacTaeT U CTPEMUTCS] B MAKCUMYMY, b. He MOKET 0cTaBaTbCsl paBHOW KOHCTAaHTE,
B. MoxeT ocTtaBaTbcs paBHOW KOHCTaHTE CKOJIb YTOJHO JOJTO.
BepHnblii oTBeT: B. MOKET ocTaBaThCsl paBHOM KOHCTAHTE CKOJIb YTOJIHO JIOJITO.
9.Ecnu TepMoarHaMHuuecKas CUCTEMa OOMEHHMBAETCS ¢ BHEIIHEW cpesloil Maccoil, SHTponus
TaKOM CUCTEMBI
OTBeTHI:
A. Bcerna ysenmumBaercs, b. Bcerna ymeHnbaercs, B. MOKeT Kak yBEIMUMBATHCA TaK U
YMEHbILATHCS.
BepHblii oTBET: B. MOKET Kak yBeIU4YMBATHCS TaK U YMEHBILIATHCS.
10.I110THOCTB JTOKABHOTO MOTOKA TEPMOJUHAMUYECKOIO ITPU3HAKA ONPEAEIAeTCs KaK
KOJIMYECTBO JAHHOTO NPU3HAKA, IEPEHOCUMOE
OTBeTHI:
A. dyepe3 enuHMLy IUToIany, b. 3a equnuly Bpemenu, B. depes equnHuily muiomanm 3a
€IMHUIlY BPEMEHHU.
BepHnplii oTBeT: B. uepes equHuIly momanm 3a eAMHUILY BPEMEHH.

II. Onucanue wikanvl oyeHuBanUus

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmukuy 6blnoIHeHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUN

Oyenxa: 4 («XOpOIIIOY»)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PadboTa BeImogHeHa B paMKax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B uactu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3 («yIOBICTBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: Pabota He BHIIIOIHEHA WX BBITIOIHEHA
PEUMYIIECTBEHHO HETPaBHILHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMHU CEMECTPOBOM M 3a4ETHOM COCTABIISAIOIIUX.
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