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9. Llenu n 3apgaum y4ye6HOM ANCLUNIINHBI

Llenamun ocBoeHuns y4ebHOM ANCUMNIINHBI ABASIOTCS:

* cdopmMupoBaTb Y CTYAEHTOB Hay4HYIO KapTUHY MMpa U AaTb UM OCHOBHbIE MOHATUA
O Hay4YHOM MeTo[e MNO3HaHWS;

* NPUBUTL NPELCTaBNEHUS O MOJSEKYNAPHOM (hu3anke — pasgene ooduen puanknm,
nayvarwowen @uamyeckne SBNEHUS U 3aKOHbl, OOYCNOBMEHHbIE aTOMapHO-
KOPMNYCKYNSAPHbIM CTPOEHWMEM BELLECTBA Ha OCHOBE MNPOCTENLLIMX abCTpaKTHbIX
MoJenen ¢ UCnosib3oBaHMEM MaTeMaTUYECKOro annapara;

* WN3NMOXWUTb CTYAEHTaM KNacCUYECKYld TEOpUKD  MOMEKYNSPHOM  (OU3NKM 1

TEPMOOMHAMMKN.

3agayuuv guCcUMNInHBLIL:

*  00y4nTb CTY4EHTOB OCHOBHbLIM MOHATUAM, 3aKOHaM U METOL4aM MOJIEKYIISAPHOWN
¢un3mkm B 06 bEME, LOCTATOUHOM ANSA U3yYeHUss PU3NYECKUX OUCUUNIIVH Ha
COBPEMEHHOM Hay4YHOM YpPOBHE;

*  pasBUTb HaBbIKN PUINYECKOrO MbILLMIEHNS;

* cdopmMmpoBaTh y CTYAEHTOB HaBbIKM peLLUEHNs TUMOBbIX 3a4a4 MONEKYNSpPHOM
PU3MKM U TEPMOLANHAMMUKN;

*  Hay4uUTb CTYAEHTOB 3hEKTUBHO UCMONb30BaTh OCHOBHbIE NPeaCcTaBeHns
MOREKYNSAPHOM (PU3NKM NPU N3YyYeHUN ApYrnx prusnyecknx AUCUMNINH.

10. MecTo y4yebHOM AncuMNNUHbLI B cTpykType ONMOI:

OucumnnuHa «MonekynspHas ¢usnka» OTHOCUTCS K aucumninHam ©asoBor 4acTu
uukna b1 ocHoBHOW npodeccuoHanbHoOM 0bpasoBaTeNbHON NporpaMmbl NOLTOTOBKM
6akanaBspoB no HanpasneHuto 03.03.03 «Pagnodusunkay. [na ocBOEHUSS AUCUUNIIHDI
«MonekynapHasa usnka» HeobXOANUMbI 3HAHUS, YMEHUS U KOMNETEHLUMU, NOMyYEeHHbIe
B XO4€ M3ydyeHusa criegyrowmx gucumnnuH: «MartemaTtuyeckmn aHanmsy, «O6wmn
PM3MYECKM NPaKTUKYM» OCHOBHOW NpodyeccrnoHansHom obpasoBaTenibHOM NporpamMmmbl
nogrotoBkun 6akanaspos no HanpasneHunto 03.03.03 «Pagnodmamkar.

Mo ntoram u3yvyeHUss AaHHOW AUCUMNAMHBI OBy4YaloWwmnnca OO0SmKeH npuobpectn
3HaHUs, YMeHUus, HaBblkm 0bLienpogeccnoHasnbHbIX N npodeccnoHarnbHbIX
KOMNEeTEHUM, Heobxoammbix ans obecneyeHus  TpygoBbiX — QyHKumi  A/01.5
«OcywectBneHne npoeegeHnst pabot no obpaboTke M aHannady Hay4yHO-TEXHUYECKON
MHpopMauumn n pesynbTaToB uccrnegosaHuny um A/02.5 «OcyliecTBneHne BbINOHEHNS
9KCMEPMMEHTOB U OMOpPMIIEHMS pe3ynbTaToB UCCNeoBaHUA U pa3paboTok»
npodpeccunonansHoro ctaHgapta 40.011 «Cneumanuct no Hay4yHO-UccnenoBaTENbCKUM
N OMNbITHO-KOHCTPYKTOPCKMM pa3paboTkamy.

[aHHas gucuunnuHa sBnsieTca npejwecTtsylowen ang obuwenpodeccuoHanbHbiX ©
npodeccnoHanbHbIX AUCUMMMANH, TaknMx Kak «TepmoguMHamuka W cTaTucTudeckas
dursmkar», «Actpodusnkay, «Ctatuctnyeckasn pagnoduankay. 3HaHUs1, NOyYeHHbIE NpU
OCBOEHUN AncuMnuHbl «MonekynspHaa guanka», HeobXoauMbl NPU MPOXOXAEHUU
NPOU3BOACTBEHHbIX  MPaKTUK U BbIMOSNTHEHUN Bakanaspckomn BbIMYCKHOW
KBanudukaunoHHom paboTbl B 0611acTn pagmousnkm 1 aNeKTPOHUKMN.

* TlnaHupyemble pe3ynbTaTbl 00yYyeHUs N0 gucumunnuHe/Mmoaynto (3HaHuA,
YMEeHUs1, HaBblKN), COOTHECEHHbIE C NMNaHUpPyeMbiMU pe3ynbTaTaMuU OCBOEHMUA
obpa3oBaTenbHOW nporpaMmbl (KOMMETEHUMAMM) WU UHAUKATOpaMM  UX
DOCTMXEeHUSA:



Kon

HanveHoBaHune
KOMMeTeHuMn

Koa(bt) Uugukatop(bl)

[naHnpyemsble

pe3ynbTaTtbl 06y4YeHus

12. O6beM gucumuniiuHbI B 3a4eTHbIX egnHuUax/vyac. 7/252.

d)opma npome)KyTquoﬁ atTTectaumMn 3SK3aMeH

13. TpyaoeMKoCTb No BuAam y4ye6Houn paboTbl

TpyooemMKocTb
Bug yuyebHown paboTbl Bcero Mo cemecTpam
1 cemecTp
AyONTOPHbIE 3aHATUS 136 136
nekumn 34 34
B TOM 4ucne: npakTnyeckue 34 34
nabopaTopHble 68 68
CamocrosarenbHas pabota 80 80
dopma NPOMEXKYTOYHOW aTTECTALNN - IK3aMEH 36 36
UToro: 252 252
13.1. CopepxaHue gUCUMNIINHDbI
Peanusauuns
Ne HanmeHoBaHue pasgena CopaepxaHue pasgena pasjena
n/n ONCUNNNNHBI ANCUMNNNHBI ANCLANTIMHGI ©
MOMOLLIbIO OHNaWH-
Kypca, QYMK *
1. Nlekuunm
1.1 | MNMpegmetr monekynapHon | Monekynbl; MexxMonekynsapHole | Kypc:

Hun3nkn B3aNMOLENCTBUS. MonekynspHas
HeobxoanmocTb cTatmyeckoro | usmka u
onucaHns cucTeMbl MHOMUX TepMoaMHaMUKa
yacTtuu. CoOTHOLEHNE 2021 (vsu.ru)

CTaTU4eCKUX N ANHAMUYECKNX
3akoHoMepHocTen. Cny4vanHble
cobbiTnda. CpegHee 3Ha4YeHue u
MaTemaTuyeckoe oxuaaHve
crnyvyanHon BenunynHebl. MNoHaTne
0 paBHoBecuun. OTKNOHEHME OT
cpeaHero: nykTyaums.
MoeanbHbIN ras kak
npocrenwasa mogenb
CTaTUCTUYECKOWN CUCTEMBI.
CpeaHee BO BpeMeHU n

cpegHee nNo aHcambnio.




Oproguyeckas rmnotesa u
nocTynaTt 0 paBHOBO3MOXXHOCTU
MUKPOCOCTOSIHUMN.

1.2.

OKcnepuMeHTanbHble
OCHOBbI KMHETUYECKOWN
Teopun rasoB

TemnepaTypa Kak mepa
cpegHen KUHeTUYECKOW 3Hepruun
Monekyn. bpoyHoBckoe
aswxeHune. OnbiThl LWTepHa.
PacnpegeneHve monekyn no
ckopocTam (pacnpeneneHune
Makcsenna). XapakTepHble
CKOPOCTW B pacnpegeneHnm
Makcsenna.

BbipaxkeHne [paBrneHus rasa
yepes CpedHIol KUHETUYECKYHO
9HEeprui Moriekysl — OCHOBHOE
ypaBHeHue KNHETUYECKOM
Teopumn rasa. YpaBHeHne
COCTOSIHMSA  mnaeanbHOro rasa
(ypaBHeHue MeHpeneeBa-
KnaneripoHa). OcHoBHbIE
ra3oBble 3aKOHbI.

1.3.

[@3 B none BHELIHUX
noTeHuuarnbHbIX CUn

3akoH bonbumaHa wu  ero
nposepka (onbiTel [leppeHa).
bapomeTpuyeckaa  dopmyna.
lNoHaATME O pacnpegeneHun
MakcBenna-bonbumaHa.

1.4.

CTtonkHoBeHue
rasa

Monekyn

Yncno CToNKHOBEHUN B
eMHULY BPEMEHW;
adpeKkTMBHOE
ra3okKMHETMYECKOE CeYeHne
(BEPOSITHOCTb CTONIKHOBEHUS);
AnvHa ceobogHoro npobera
mornekyn. Pacnpegenenve
MosieKkyn no annHam npoGeros.
Konnokeuym 1.

1.5.

Obuwas xapakTepucTtuka
npoueccoB nepeHoca

lMoHATNe 0 penakcaunoHHbIX
npoueccax B rase; 3aKOHbl
®ypbe (TennonpoBoAHOCTb),
HbtoToHa-CTokca (BHYTpeHHee
TpeHune), Puka (anddysuns).
MonekynspHas nHTepnpeTaums
SIBIIEHUI nepeHoca:
BblYMCIEHNE KO3 PULMEHTOB
anddyaunm, BA3KOCTA K
TEennonpoBogHOCTU (CBA3b
MeXxay Hamn).

dusnyeckue npovecchl B
pa3peXeHHbIX rasax; MnoHATUE
Bakyyma; Tennonepegada npwu
HU3KNX AaBNEHNsX;
MOJIeKynsipHoOe TeyeHue;
NPOHMKHOBEHWE rasa B Apyrou
ra3 npu MarnbiXx OaBneHuUsiX.
PaBHOBecue B paspexeHHbIX
rasax. Tennosas
TpaHcnupaums. OnemeHThbl
BaKyyYMHOW TEXHUKMW.




1.6.

lNepBoe Ha4varo
TepMoaMHaMNKK

TepmognHammnyecknn metos.
TepmognHammnyeckme cuctembl.
BHYTpeHHASA aHeprus cucTembl.
BHelwHAs paboTa 1 konm4ecTBo
Tennotbl. [epBoe Havyano
TePMOLNHAMUKN.

lNpuMeHeHWe nepBoro Havana
TepMOAMHaAMUKN K naeanbHOMY
rasy:

1) Knaccnueckas Teopus
TennoemMKoCTU rasa;
“‘BbIMep3aHne” cteneHen
cB06OAbI; MOHATNE O KBAHTOBOW
Teopuwn.

2) BbluncneHune pabotbl rasa no
pacLIMpPEHNIO: B
n3obapunyeckom,
N30TEPMMUYECKOM,
agnabatuyeckom  npoueccax.
YpaBHeHue agmnabarsl.
lNonutponuyeckne npoLecchl.
YpaBHeHWe NonuTponsl.
Konnokesuym 2.

1.7.

MpeobpasoBaHne TeNNOThI
B paboTty

O6paTtnmble n HeobpaTumble
TepMognHamu4eckme
npouecchl; KBasuctaTmyeckue
npoueccol. Linknol. MNpuHumn
TomcoHa (KenbBuHa) n gpyrme
GhopMynMpPOBKN BTOPOroO
Ha4ana TepMoavHaMMUKN.

Lukn KapHo. Tennoson
asuratens UK xonogunbHas
MalumHa KapHo. Krng
noeanbHonM MawuHbl  KapHo.
Teopema KapHo. lNpuBegeHHas
TennoTa.

1.8.

OHTponua  Kak  qyHKLMSA
COCTOSIHUSA

HepaBeHcTBO Knaysuyca.
OHTpONUA Kak PyHKLMSA
COCTOSIHUSA, BblYMCIEHNE
N3MEHEHNS SHTPONUN B
pasnMyHbIX NpoLeccax, 3aKOHbI
BO3pacTaHUsa 3HTPONUN B
3aMKHYTbIX (M30NIMPOBAHHBIX)
TepMoaMHaMUYEeCKUX cUcTemax.
TepmognHamumyeckasa yHKUMS
(noteHumansl): ceBoboaHas
aHeprus enbmronbua;
9HTanbnus (TennoBasa PyHKUNS
'mbbca); csoboagHas
3HTanbnus (M3obapHo-
N30TePMMYECKMIA NOTEHUMan).
IMoHATME O XMMUYECKOM
noteHuunane; asosoe
paBHOBECHE.
TepmoagnHammnyeckas WKana
Temnepatyp. CraTucTu4eckun
CMbICN BTOPOro Havana




TEPMOAMHAMUKN. JHTPOMUS U
TepMoauHamMmnyeckas
BEpPOATHOCTb. BbonbumaHoBckas
bopMyNMpoOBKa BTOPOro Havana
TEPMOOUHAMUKMN.

1.9.

PeanbHble rasbl

MexxmMonekynsapHble
B3anmopencTems (cunbl BaH-
aep-Baanbca). YpaBHeHue Bak-
aep-Baanbca.

CMbIcn nonpaBoK B ypaBHEHUN
BaH-gep-Baanbca.

N3oTepmbl BaH-gep-Baanbca.
CpaBHeHMe ¢ 3KCNepUMEHTOM.
lNepexon napa B XWUAKOCTb.
[vHamunyeckoe paBHoBecKE B
cucteme: “HacblLLEHHbIN nap-
»ugkocTb”. [laBneHne
HaCbILWEHHbIX NapoB.
MeTactabunbHble COCTOSHUSA.
KpuTtnyeckoe cocTosiHue.
Kputnyeckue napameTpbl.
Bbluncnenus kputnyeckunx
napameTpoB Yepes nonpasku B
ypaBHeHun BaH-gep-Baanbca.
YpaBHeHue BaH-gep-Baanbca B
npuBedeHHbIX NapameTpax.
Teopema 0 COOTBETCTBEHHbIX
COCTOSIHUSAX.

BHyTpeHHAs aHeprus
naeaneHoro rasa.
AanabaTtuyeckoe
ApoccenupoBaHue rasa.
OdhdekT [xoyns-TomcoHa.
Temniepatypa n KpuBasi
WHBEPCUN, MeTOAbl MONyyYeHus
HU3KNX TemnepaTyp, CKMKeHne
rasos.

1.10.

ABneHna  nepeHoca
XKNOKoCTK

B

OcobeHHOCTM TENMNOBOrO
ABWKEHUSA MONeEKyn B
»xungkoctu. “Ocennoe”
nonoxeHue mMonekyrn. bnmxHun
nNopsAOoK B XXMAKOCTH,
0COBEHHOCTM ABNEHUN
nepeHoca B XWOKOCTW.
AsneHuns, obycnoBneHHble
Hanu4ynem cesobogHoOM
NMOBEPXHOCTH.
MoBepxHOCTHasA aHeprus;
yAenbHas NoBepPXHOCTHast
3Heprus (koadpuuneHT
MOBEPXHOCTHOIO HaTSXKEHUS).
[aBneHue no UCKPUBIIEHHOM
NMOBEPXHOCTbIO XXUAKOCTH.
dopmyna Jlannaca.
CwmauumBaHue. KanunnsapHbie
ABNEHNS.




Kngkne pacTBopbl.

OcmoTuyeckoe JaBrneHue.
[laBneHve HacbllWEeHHbIX NapoB
Han pacTBOPOM.
PacTtBoprMOCTb rasoB B

»uakoctn. Cmecu XUOKoCTeN.

1.11.

Teépable Tena:
KpucTannuyeckme 7
amdopHble TBEpAble Tena;
nonnvepsbl.
Kpuctannuyeckas
peléTka

Kpuctannuyeckas peLueTka;
arieMeHTapHble A4ENKN,
napameTpbl peLeTku.
OcHoBHble n3ndeckune
CBOWCTBA KpUCTarnsos.
OneMeHTbl CUMMeTPUn
KpucTanmnos.

PewweTkn bpase.
Kpuctannorpadunyeckue
CUHroHWUW. 'eomeTpudeckoe
OnucaHne KpUcTarnsos:
WNHOEKChI Y3M0B,
KpucTannorpaduyeckmx
NMOCKOCTEN N HanpaBreHW.
Cwvinbl XMMnyecKkon CBs3u.
IMNOTHbIE yNaKoBKM.
KoopanHaumoHHoe Yuncno.
Tennosble cBONCTBA
Kpuctannos. Tennosoe
pacLinpeHue.

OHeprus Kkpuctanna.
Knaccuyeckasi Teopus
TENnoemMKoCTU (3aKkoH [ionoHra-
MTn).

MexaHu4deckune cBoMcTBa
KpucTanmos. Hedopmaums
KpucTanmnos. TouveuHble n
NNHEeNHbIEe (ancnokaumm)
nedekThbl B peanbHbIX
Kpuctannax. Aucnokauum u
MexaHn4eckme cBOKMCTBA
KpUcTannos. AMoOpdHbIe
TBepable Tena (cTtekna) wu
kKanunnsapbl. NoHATME O XUAKMX
KpucTannax.

1.12.

da3oBble
npespaLlleHms
nepBoro M BTOPOro
poaa

McnapeHue xngkoctn n
KOHOEeHcaums napa.
[dnHamunyeckoe paBHoBecHe.
YpaBHeHue KnanenpoHa-
Knaysuyca.

[varpamma cocTosiHus
ABYX®a3Hon cuCTeMBI.
lMnaBneHue n KpucTannM3auus;
ncnapeHuve (cybnmmaums)
TBEpAbIX Ten.

Ounarpamma COCTOSIHUSA
TpexdasHom cuctemol. TporHas
TOYKa, (ha3oBoe paBHOBECKE.
Monumopdunam. Cnnasbl.
Anarpammbl nnaeneHus.
OBTEKTUKA.




2. NpaKkTu4yeckue 3aHAaATUA

2.1

3KcnepuMeHTarnbHble
OCHOBBbI KUHETUYECKOW
Teopuu rasos

lNpakTuyeckoe 3aHATne 1.
TemnepaTypa Kak mepa
cpeaHen KNHETUYECKON SHEpPrnn
Monekyn. PacnpegeneHue
MOMEKYN NO CKOPOCTAM
(pacnpenenexHne Makceenna).
XapakTepHble CKOPOCTU B
pacnpegeneHun Makceenna.
lNpakTuyeckoe 3aHATHE 2.
BbipaxeHne gaBneHus rasa
yepes CPeaHI KMHETUYECKYHO
3HEepruto MoneKyn — OCHOBHOe
ypaBHEHNE KNHETUYECKON
Teopuu rasa. YpaBHeHne
COCTOSIHUA naearbHOro rasa
(ypaBHeHne MeHgeneeBa-
KnanerpoHa). OcHoBHbIE
ra3oBbl€ 3aKOHbI.

MeToauka pelueHust 3agad no
OCHOBHbIM ra3oBbiM 3aKOHaM B
LUKone.

Kypc:
MonekynspHas

QQVI3VIKa 4

TepMoanHaMmKa

2021 (vsu.ru)

2.2.

a3 B none BHELHUX
NoTeHUMarnbHbIX CUI

MNpakTuyeckoe 3aHATHe 3.
3akoH bonbumaHa wu  ero
npoBepka (onbiTel [leppeHna).
bapomeTpuyeckaa  copmyna.
lNoHaTME o0 pacnpegeneHun
Makcsenna-bonbumaHa.

2.3.

CTonkHoBeHMe
rasa

MOneKyrn

lNpakTnyeckoe 3aHATHE 4.
Yncno CTONKHOBEHWI B eOMHULY
BpPEMEHMN; adhpekTmMBHOE
rasokMHeTNYecKoe ceyeHue
(BEPOATHOCTE  CTONKHOBEHMS);
annHa  ceBobogHoro npobera
MORneKy-n. PacnpeneneHue
MOMEKYN No AnvHam Npoberos.

2.4,

Obuwas xapaktepuctuka
npoLeccoB nepeHoca

lNpakTuyeckoe 3aHaATHE 5.
lMoHsATME O penakcaunoHHbIX
npoueccax B rase: 3aKOHbl
dypbe (TenNoNpPoBOAHOCTD),
HbtoToHa-CTokca (BHYTpEHHEEe
TpeHne), Puka (anddysns).
MonekynsipHas nHTepnpeTaums
SIBIIEHNI nepeHoca:
BbluMCreHne KoadpnumeHToB
Anddy3nn, BA3KOCTU K
TENnnonpoBoA4HOCTYU (CBA3b
MeXxay HUMK).

KoHTponbHag paborta 1.

2.5.

OcHoBbI TepMoanHaMUKN

MpakTuyeckoe 3aHATUE 6.
TepmognHamuyecknin METOS.
TepmMmoanHamMmyeckue CUCTEMBI.
BHYTpeHHAA aHeprus cuctemsl.
BHewwHAs paboTa 1 konm4ecTBo
TennoTbl. [lepBoe Havano
TePMOLNHAMUKN.




lNpakTnyeckoe 3aHATne 7.
lMprMmeHeHne nepBoro Havana
TepMOAMHaAMUKN K naeanbHOMy
rasy:

1) Knaccnyeckas Teopusi
TEennoemKoCTH rasa

2) BbluncneHume paboTel rasa no
paclMpeHunio: B
n3obapnyeckom,
N30TEPMUYECKOM,
agnabaTnyeckom npoueccax.
YpaBHeHue agnabarsbl.
MonuTponuyeckne NpoLeccsl.
YpaBHEHWE NONUTPOnbI.
MeToguka pelweHuss 3agady no
nepeBomy Havany
TepPMOAMHAMUKN B LUKOSIE.

2.6.

MpeobpasoBaHne
Tennotbl B paboty

lNpakTnyeckoe 3aHATHne 8.
O6paTtumble n HeobpaTUMbie
TepMoguHamMmyeckme
npoLecchl; KBasucTaTu4eckme
npoueccol. Lmknbl. MNpuHUmnn
TomcoHa (KenbBuHa) u gpyrue
hOpMYSNIMPOBKM BTOPOro
Hayana TepMoguHaMMUKK.
MpakTnyeckoe 3aHATUE 9.

Lukn KapHo. Tennosomn
ABuraTenb U XonoaunbHas
mMawunHa KapHo. KM
noeanbHoOM MalumHbl KapHo.
Teopema KapHo. NpnBeaeHHas
Tennora.

MeToguka pelueHuss 3agad no
KM  waoeanbHon MaLLWHBI,
umkna KapHo B LuKone.

2.7.

OHTponua  Kak  qyHKLMSA
COCTOSIHUA

MNpakTndeckoe 3aHaTne 10.
HepaBeHcTBO Knaysuyca.
OHTPONUA Kak PYHKLUSA
COCTOSIHUSA, BblYMCIEHNE
N3MEHEHNS SHTPONUN B
pasnu4YHbIX NpoLeccax, 3aKoHbI
BO3paCTaHWUsi SHTPONUK B
3aMKHYTbIX (M30NIMPOBAHHBIX)
TepMoaMHaMUYEeCKUX cUcTemax.
KoHTponbHasa paboTta 2.
MNpakTndeckoe 3aHATHe 11.
TepmoguHamnyeckas yHKLMA
(noTeHumansl): cBoboaHas
3Heprua l'enbmronbLa;
SHTanbnus (Tennosasa PyHKUNS
'M66ca). Ctatuctnyeckmn
CMbICI BTOPOro Havana
TEPMOAMHAMUKN. DHTPONUS 1
TepMoaMHamMm4yeckas
BEPOSATHOCTb. bornbumaHoBckas
dopmynmMpoBKa BTOPOro
Hayana TepMoaUHAMUKW.




2.8

PeanbHble rasbl

MpakTnyeckoe 3aHATHE 12.
MexmonekynsapHble
B3anmopencTems (cunbl BaH-
aep-Baanbca). YpaBHeHue Bak-
aep-Baanbca.

CwmbICn nonpaBoK B ypaBHEHUN
BaH-gep-Baanbca.

N3oTepmbl BaH-gep-Baanbca.

2.9.

ABneHus
>KNOKOCTHU

nepeHoca B

MNpakTuyeckoe 3aHaTHe 13.
OcobeHHOCTM TENMOBOrO
OBVKEHNS MONEKyn B
»xugkoctu. “Ocegnoe”
nonoxeHve mMonekyn. bnvmxHun
nops4oK B XXUOKOCTH,
0COBEHHOCTM ABNEHUN
nepeHoca B XXUOKOCTW.
ABneHuns, oGycrnoBneHHbIe
Hannynem cBoboagHON
NMOBEPXHOCTMU.

MoBepxHOCTHas aHeprus;
yaernbHas NoBEPXHOCTHadA
3Hepruna (koadpuLmeHT
NMOBEPXHOCTHOIO HaTSKEHUS).
lNpakTnyeckoe 3aHaTHe 14.
[laBneHne nog WCKPMBIEHHOMN
NMOBEPXHOCTLIO KWUOKOCTMW.
dopmyna Jlannaca.
CwmaumnBaHue. KanunnsipHble
SIBNEHUSI.

2.10

TBépable Tena:
KpucTannuyeckue mn
amdopHble TBEpObIe
Tena; nonumMepsl.
Kpuctannuyeckas
peléTka

lNpakTnyeckoe 3aHATHe 15.
Kpuctannuyeckas peLueTka;
arieMeHTapHbIe A4ENKN,
napamMmeTpbl peLleTKu.
OcHoBHbIE n3ndeckune
CBOWCTBA KpUCTarnsos.
TennoBble CBONCTBa
Kpuctannos. Tennosoe
paclumpeHue.

OHeprusa Kpuctanna.
Knaccuyeckasn Teopus
TennoemKocTu (3akoH [ronoHra-
Mtn).

2.11

daszoBble  npeBpaLlLeHns
nepBoro U BTOpPOro poaa

MNpakTuyeckoe 3aHaTHE 16.
VcnapeHue Xugkoctu u
KOHAeHcaumsa napa.
[uHamunyeckoe paBHOBeECKE.
YpaBHeHue KnanerpoHa-
Knaysuyca.

[dunarpamma cocTosiHuS
ABYyX(asHon cucTeMbI.
lMnaBneHune n KpucTannmnsaums;
ncnapeHnue (cyébnumaums)
TBEpAbIX Ten.

Avnarpamma COCTOSIHUSA
TpexdasHom cucTeMsbl. TponHas
TOYKa, pa30BOE paBHOBECKE.

2.12

3aknuutenbHoe 3aHaTue

MpakTnyeckoe 3aHATNE 17.




3. JlabopaTopHbIe 3aHATUA
3.1. | BBoagHoe 3aHAaTME. MpaBuna TexHukn 6e3onacHoOCTM Npu Kypc:
BbINOSIHEHMM NabopaTopHbIX paboT no MonekynspHas
MONeKynapHon onsnke bmsnka un
TepMoaMHamuka
2021 (vsu.ru)
3.2 JlabopatopHas M3yyeHne 3akoHa HOpMarbHOro
pabora 1 pacnpegenexHus
3.3. | JlabopaTopHas bpoyHoBckoe ABMXEHWE B XXUOKOCTU
pabGoTa 2
3.4 JTabopaTopHas OnpeneneHne cpedHen AnvHbl nNpobera
pa6oTta 3 MOMeKyn Bo3ayxa
35 JTabopaTopHas N3yueHne
paboTa 4 3aBUCHMOCTU
KoadpuumeHTa
BSA3KOCTH oT
TemnepaTtypbl Ha
BMCKO3UMETPE
OcTtBanbga
3.6 JTabopaTopHas OnpeneneHue
paboTa 5 KO3 pULMEeHTa BHYTPEHHErO
TpeHus metogom CToKca
3.7 JTabopaTopHas OnpeneneHue
paboTa 6 KoahdUuumeHTa BHYTPEHHErO
TPEHUSIPOTALMOHHOIO
BMCKO3UMETpa
3.8 JTabopaTopHas OnpegeneHne OTHOLLEHWN
pabora 7 TENno&mKoCTeN rasos
meTogoMm KnemaHa u
[e3opma
3.9 JlabopaTtopHas OnpenenexHune
paboTa 8 koadpprLmeHTa
NMOBEPXHOCTHOIO HaTSXKEHNS
MEeTOA0M KOMMeHcaLumm
pasHOCTU AaBneHun
3.10 | JlabopaTtopHas OnpeneneHune
pabota 9 koadpuLmeHTa
MOBEPXHOCTHOIO HAaTSXKEHNS
Xngkocten no metoay
OTpbIBa KombLa
3.11 | JlabopaTopHas M3yyeHne 3aBUCMMOCTU KO3 puLneHTa
paboTa 10 NOBEPXHOCTHOrOHATSXKEHNS OT TEM
nepatypbl Mmetogom KaHtopa-PebuHgepa
3.12 | NabopartopHas Onpegenenne koaddpuuneHTa
paboTa 11 O0OBEMHOIO pacLUMpPEHNs KNOKOCTEN

13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA




HavnmeHoBaHwue
Tembl (pasgena)
ANCUMNINHBI

MNpeomert
MOIeKynapHou
dur3mnKn
OkcnepuMeHTarnbH
ble OCHOBBbI
KNHETUYECKOM
Teopuu rasos

Buapl 3aHATUIA (KONMYECTBO YacoB)

Jlekun

MpakTnyecku

e

JTaBopaTopHbI
e

CamocTtoaTenbHa

s1 paboTta

Bcer

2

2

10

18

a3 B
BHELLUHUX
noTteHuuarnbHbIX
cun

none

10

CTtonkHoBeHMe
MOJIeKyn rasa

12

O6uwas
XapaktepucTuka
npoLeccoB
nepeHoca

10

18

lNepBoe Havarno
TEPMOAMHAMMKM

12

28

Mpeobpa3oBaHue
TennoTbl B paboty

12

10

30

OHTponus Kak

OYHKUMS
COCTOSIHUNSA

16

10

34

PeanbHble rasbl

12

10

fBneHus nepeHoca
B XXMAKOCTM

16

11

TBépable Tena:
KpucTtannuyeckme u
amdopHble
TBEpOble
nonumepbl.
Kpuctannuyeckas
peléTka

Tena;

14

12

daszoBble
npeBpaLleHuns
nepBoro M BTOPOro
poga

10

18

WToro:

34

34

68

80

216

14. MeToguueckue yKkasaHusi Ansi 00y4arLWwmxcs N0 0OCBOEHUIO AUCLUMIINHDI:

PaboTta ¢ KoHcnekTamn Nekuun, YteHne nutepaTypbl No NpeamMeTy; pelueHre 3agad no
KypCy; BbINosiHeHMe un odpopmreHme nabopaTopHbix paboT B TeyeHue cemecTpa;
nocTeneHHoe OCBOEHNE MaTeMaTMYeCKNX NakeTos (Hanpumep, Maxima n gp.).

CamocTosaTenbHas paboTta CTyaeHTOB B TeYeHNe cemecTpa BKoYaeT
cnegyowme opMbl paboTbl U BUObI KOHTPOIS:

* MOAroToBKa K MPAaKTUY4ECKUM 3aHATUAM;

npy NOArOTOBKE K MNPaKTUYECKMM 3aHATUAM Heobxoammo npopaboTtaTtb

TeopeTuyeckne BOMPOCbI 3aHATUS C  WCNOMb30BaHMEM MaTepuana nekumn u




pekoMeHayeMon nuTepaTypbl, NoapobHO pasobpaTb MNpuMepbl pelleHus 3agad,
pa3obpaHHbIX Ha NeKUMAX, BbINONHUTbL AOMAaLLHMe 3a4aHus No JaHHOW TeMeE;
*  NOArOoTOBKA K KOMOKBMYMY NO JIEKLMOHHOMY KYPCY;

npy NOAroToBKE K KOJIFIOKBUYMY MO  JIEKUMOHHOMY Kypcy Heobxoammo
npopaboTaTb TEOPETMYECKME BONPOCHI JAHHOIO MOAYSS C UCMONb30BaHMEM MaTepuana
NeKunn n pekomeHgyemMmon nutepaTtypsbl, NoApobHO paszobpaTb NpuMepsbl, pasobpaHHbie
Ha NeKumsx, BbINOMHUTL AOMALUHWE 3a4aHns NO JAaHHOMY MOLYIO;

lMokasaTtenem ycnewHon Tekylen paboTbl CTyAeHTa SBMASETCA exeHeaernbHoe
BbINOSIHEHNE 3aJaHUN Ha MpakTU4ecknx 3aHatuax. Metoguyeckoe obecneveHve
CaMOCTOATENbHOM PaboTbl CTYAEHTOB MO KypCy BKIOYaET:

*  KOHCMNEKT NeKuunm;

* OCHOBHYIO JIUTEPATYPY,

*  [OMONHUTENBHYIO NUTEPaTYpPY;
» yyebHo-mMeToaMYeckoe obecneyeHne ansi CaMoCTOATENbHOW paGoThl.

15. NepeyYyeHb OCHOBHOW M AOMNONTHUTENBLHOW NUTEpPaTypbl, PECYPCOB UHTEPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasi nuTepaTtypa:

Ne n/n VICTOYHMK

1 CuByxuH, OMmutpuii Bacunbesmdy. O6wmin Kypc unsukm : yuebHoe nocobue ona cTyA.
¢dun3. cneumnanbHocTen By3oB : B 5 T. / O.B.CuByxuH .— M. : ®usmarnut. T. 2:
TepmoguHamunka n monekynsipHas dusuka .— M3a. 5-e, ncnp. — 2014 .— 543 c.

2 KukounH, Abpam KoHctaHTnHoBMY. MonekynsapHas dumsmka : [yuebHoe nocobue ans
CTyZd. By30B, 0by4atoLmxcs no us., TEXH. 1 Nes. HanpasreHnsaM n cneumanbHOCTAM]
! A.K. KukouH, M.K. Kukoun .— U13na. 4-e, ctep. — CI16. ; M. ; : JlaHb, 2008 .— 480 c.

MateeeB A.H.. MonekynsipHasa dguauka : ydebHoe nocobue / A.H. Mateees .— M3g.
4-e, ctep. — CI16. [n ap.] : NaHb, 2010 .— 364 c.

6) gononHuTensHasa nuTeparypa:
Ne

a/n NcToYHKMK
CasenbeB, Nropb Brnagnmuposund. Kypc obuiein ¢maunkm : yuebHoe nocobue ans
1 CTya. By30B, 00y4y. no TexH. (550000) n TexHon. (650000) HanpaBneHuam : B 3 1. /

N.B. CaBenbes .— U3a. 4-e, ctep. — CI16. : NlaHb, 2005- .— ISBN 5-8114-0629-0.

T.1: MexaHuka. MonekynsapHas puaunka .— 2005 .— 432 c.

Tpodumosa T.U. Kypc comamku : yuebHoe nocobume anst UHKeHEePHO- TEXH.

2 cneunanbHocTen By3oB / T.UN.Tpocpumosa .— 11-e uag., ctep. — M. : ACADEMIA,

2006 .— 557,[1] c.

3 Oetnad A.A. Kypc domsmkm : yueb. nocobue ans ctyq. Bty3os / A.A. etnad, 6.M.
Asopckun. — Mocksa : N3gatenbckmi LeHTp «Akagemunay, 2015. — 719 c.

B) MHGOPMAaLMOHHbIE ANEKTPOHHO-00pa3oBaTeNbHbIE PECYPCHI:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y
2. www.edu.vsu.ru — obpasoBatenbHbin noptan BIY

16. lMepeyeHb y4yebHO-meTOAMYECKOrOo obecne4vyeHUss AN CaMOCTOSTENIbHOMU
paboTbl (y4yebHO-memodudyeckue pekomeHOauuu, nocobusi, 3adadyHuku, Memooudeckue
yKas3aHUs1 Mo 8bINOMIHEHUI0 NMPpakmuyYeCcKux (KOHMpPOIsibHbIX), Kypcosbix pabom u dp.)

Ne
n/n

NcTouHUK



http://www.lib.vsu.ru/
http://www.edu.vsu.ru/

1 Ctpenkos C.I1. C6opHMK 3agad no obLiemy Kypcy dumaukn : B 5 kH. KH. 1: MexaHuka /
C.IM. Ctpenkos [u ap.]; nog pea. VN.A. Akosnesa — M. : duamatnut : JlaHb, 2006. — 240
C.

2 Tpodbumoa T.U. Kypc wmsmkm : ydyebHOoe nocobue Ans WHXKEHEPHO- TEeXH.
cneunansHocTen Bysos / T.N.Tpopumosa .— 11-e mn3a., ctrep. — M. : ACADEMIA,
2006 .— 557,[1] c.

17. Obpa3oBaTenbHble TeXHONOrMKU, UCMONb3yeMble Npu peanusauum y4yebHom
OUCLUMNIINHBLI, BKMOYaa AUCTaAHUMOHHbIe obpa3oBaTesfibHble TexHonoruu (OOT,
3neKTpoHHoe obyyeHue (J0), cmewaHHOe OGy4eHue):

Anga peanusaumm y4ebHOM OUCUMNMHBI UCNONB3YIOTCA crnegyrowmne MHPopMaUOHHbIE
TEXHOMOMMN:  3NeMEHTbl  nporpaMmmupoBaHus (AN o6paboTkm  pes3ynbTaToB
9KCnepuMeHTOB B NlabopaTopHbiXx paboTtax), paboTta C 3feKTPOHHLIMU pecypcamMn Ha
noptanax www.edu.vsu.ru (nekumm Ha obpasoBaTenbHbIX NaTopMax, BbiknagbiBaHme
SNEKTPOHHbLIX BapuaHTOB 3aJadHuKOB, YYebBHbIX NOCOOMA Ha JIMYHbBIX CTpaHuLuax
npenogasaTenen B obpasoBaTenbHOM nopTane), www.lib.vsu.ru (paboTa ¢ aneKTpoOHHON
6a3on gaHHbIx 6ubnuotekun BIY); ncnonb3oBaHme B NOArOTOBKE MaTepuarnoB NEKUMA U
B paboTe co CTyaeHTamMun pasriMyHbIX NPOrpaMMHbIX MaTeMaTUYECKMX NPOAYKTOB, TaknX
kak Maxima v gp.

18. MaTepmanbHO-TeXHUYECKoe obecneyeHmne ANCLUMUNIIUHDI:

JlekumnoHHas ayauTopus, gocka MenoBasi Unn mapkepHas 1 WT., CTOMbI, CTyNbs B
Heo6XoaMMOM KONUYecTBe.

JTabopaTopHble paboTbl MO MONEKYNAPHON oM3MKe NPOBOAATCA B nabopatopumn
kadpeapbl oben omsmkm Ne145 (r. BopoHex, YHuBepcuteTckasa nnowanb, 4.1).
JTabopaTopHble npoBoasaTcA B rpynne no nogrpynnam go 15 yenosek. Jlabopatopus
OCHallleHa HeobXxogMMbIM KONMYeCTBOM paboymx MecT (28 cTonos, U3 HUX CTON AN4
npenogaeaTens, cton ansa nabopaxTa, 4 ctona 6e3 obopyaoBaHus, 22 ctona c
obopyaoBaHMeM AN BbINOMHEHUs nabopaTopHblX paboT no kypcam «MonekynsipHas
dumsmkar», 45 cTynbeB), KOMMNbOTEPOM AN 06pabOTKM pe3ynbTaToOB BbIYMCIIEHWMN,
KOMMMeKTaMmun 4ns BbiNonNHEHMs nabopaTopHbIX paboT:

- yCTaHOBKa ANs onpeaeneHuns annHel cBoboaHoro npobera monekyn Bosgyxa (2
wT.);

- BuckosumeTp OctBanbaa;

- yCTaHOBKa Ana onpeaeneHnst kodadguumeHTa BHyTPEHHEro TPEHMUA METOAOM
Crokca;

- POTaUMOHHbIN BUCKO3UMETP;

- YCTaHOBKa ANg onpeaeneHnsi NOBEPXHOCTHOMO HaTSXXeHUsI BOAbI;

- YCTaHOBKa ANg onpeaeneHnsi 3aBUCMMOCTI NOBEPXHOCTHOIO HaTsXKeHNS BOAbI
OT TemnepaTypbl (2 WT.);

- yCTaHOBKa Anga onpeaeneHnst koaPuumMeHT 06BbEMHOIO pacLUMpeHns
KNOKOCTEWN;

- YCTaHOBKa ANg onpeaernieHnsi CKOpoCTh 3Byka MHTepdepeHUMOHHbIM METOAOM;

- TKO ansa nab. «Monekyn.cpus. n TepmogmHam.»: ®MT1-1, drT1-3, OrT1-6,
®rT1-8, ®rT1-10, OMT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 n
KONoHkamu (1 wr.).


http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

AyouTtopusa ana camocToaTenbHon paboTel CTyaeHTOB kadenpbl obwen pusmkm Ne134
(r. BopoHex, YHuBepcutetckaa nnowagb, A.1). Komnbiotepsl DELL — 4 wT,,
MopgkntoyeHne K ceTm WHTepHeT M C obecnedeHnem JocTyna K 3neKTPOHHOM
MHopMaUnoHHo-obpasoBaTensHon cpeae BIY; Microsoft Windows 7, aorosop 3010-
15/207-19 ot 30.04.2019.

19. OueHo4HbIe cpeacTBa AN NPOoBeAeHUA TeKyLen U NPOMEXYTOYHOMN
aTrecTauuu

MopsifoK OLEHKN OCBOEHUS 0By4aroLmMMmcs y4ebHoOro matepumarna onpeaenseTcs
coaepXaHUeM crie4yoLmxX pa3aenos AUCUMNINHDI:

Ne | HaumeHoBaHue pasgena MHavkaTop(bi) OueHOouYHble
n/n | AaucumnnuHbl (Moayns) KomneTeHums(u) AOCTWKEHNS cpeacrtea
KOMNeTeHUUn
1 MpeaomeT mMonekynsipHomn
Hun3nKn
OKcnepuMeHTarbHble MpakTnyeckoe
OCHOBbl  KMHETU4YeCKom 3aHaTue 1.
5 Teopuu rasos Otyet no
nabopaTopHoWn
pabote 1-5
3 a3 B none BHELWHUX MpakTnyeckoe
NOTEHUManbHbIX CUN 3aHaTME 2.
CTonKHOBEHME MOMEKyn MpakTnyeckoe
4 rasa 3aHATHe 3.
Konnokesuym 1
O6was xapakrepucTuka MpakTnyeckue
npoLeccoB nepeHoca 3aHATUS 4.
5 Otuet no
nab.pabote 4-6.
KoHTponbHas
pabota 1.
6 MepBoe Ha4ano MpakTnyeckue
TEPMOAMHAMMKMN 3aHATMA 5.
Otyet no
nab.pabote 7.
MpakTudeckne
7 MpeobpasoBaHne 3aHaTUA 6.
TennoTbl B paboTty Otyet no
nab.pabote 7.
OHTponNuAa Kak yHKUUA MpakTnyeckue
8 COCTOSIHUA 3aHATUA 7.
KoHTpornbHas
pabota 2
MpakTnyeckoe
3aHATuHe 8.
9 PeanbHble rasbl
Otuet no nab.
pabote 3.
fABneHnsa nepeHoca B MpakTnyeckoe
>KNOKOCTU 3aHATKe 9.
10
Otyuet no nab.
paboTte 4-6.




Teépable Tena: MpakTndeckue
Kpuctannmieckue " 3aHATuA 10.

11 amdopHbie TBEpPAbIE Otuet no
Tena; nonuMep.bl. na6.pabote 11.
Kpuctannudyeckas
peléTka
dasoBble npeBpaLeHns MpakTnyeckne
nepBoro 1 BTOPOro poga 3aHATUA 11.

Konnoksuym 2.

12
Otyet no
na6.paborte 10,11.

MNepeyeHb
Tekylwaa aTrectaums dopma KOHTPONS — 3a4eT
BOMPOCOB
[MpomexyToyHasa hopma KOHTPOSISE — 3K3aMeH Komnnekt KUM

20. TunoBble OLEeHOYHbIE CpeacTBa U MeToauYeCcKue maTepuarnbl, onpegensioLime
npoueaypbl OueHUBaHUsA

20.1. TeKyWw M KOHTPOJIb YCNEeBaeMoOCTH

KoHTponb ycneBaemMocT MO AMCUMMIIMHE OCYLLECTBNSETCS C  MOMOLLbHO
crieaytLLmMX OLEHOYHbIX CPEACTB:

KoHTponbHbIe paboThl:

KoHTponbHas paboTta Ne 1 .

BapuaHT 1

3agaHue 1. CKonbKO MOMEKyn asoTa HaxoguTca B cocyae obbémom B 1 n, ecnu
TemnepaTypa a3oTa 27°C, a naeneHue pasHo 10-6 MM pT CT.?

3agaHue 2. BblumMcnuTb CpeaHIon KBagpaTUYHYH CKOPOCTb TEMMOBOro ABWMXKEHUS
mMonekyn sogopoga npu 0°C.

3agaHue 3. Bocemb rpammMoB kucnopoga 3aHnmarot obvém V = 560 n. Onpegenutb
AaBneHue 3Toro rasa B ToM e obbéme npu temnepatype T = 820 K.

3agaHue 4. Hantm cpegHee 4mMcrno CTONKHOBEHUIN B 1 C MOSEKY HEKOTOPOro ra3a, ecnm
cpeaHsia annHa cBobopHoro npobera Monekyn npu 3TUX YCrOBMAX paBHa 5 MKM, a
cpenHNasa KBagpaTuUdHasa CKOPOCTb ero monekyn pasHa 500 m/c.

BapwuaHT 2

3agaHue 1. Ckonbko MOMNEeKyn HaxoamMTCcsa B O4HOM rpaMme BoAbl?

3apaHne 2. BbluuCiMTb CpefHio KBagpaTUYHYO CKOPOCTb TEMSIOBOro ABWXKEHWUS
monekyn asota npu 0°C.

3agaHue 3. B cocyne Haxogutca cmecb m1 =7, 0 rasota u m2 = 11 r yrnekucnoro rasa
npu Temnepatype T = 290 K n gasnexHunn PO = 1, 0 atM. HanTn nnoTHOCTL 3TON cMmecn,
cuuTas rasbl MaeanbHbIMU.

3apaHne 4. Hantu cpegHioo annHy ceobogHoro npobera Monekyn asota npu
TemnepaTtype 290 K n gasneHun 10 kla.

BapwuaHT 3

3apaHne 1. CKONbKO MONEKyn HaxoguTcsi B OOQHOM KyOuU4eckoMm caHTMMeTpe BO3ayxa
npu HopMarnbHOM AaBneHun n TemnepaTtype 0°C?




3agaHve 2. BblumncnvTe cpeHion KBaapaTUYHYHD CKOPOCTb TEMnroBOro ABWMXEHUS
mMonekyn kucnopoaa npwm 0°C.

3apaHne 3. Tpebyetca HanTu koappmumeHT anddysnn Bogopoaa Npu HopmasbHbIX
YCIOBUSIX, €CNN CpeaHsasa anuHa ceobogHoro npobera Monekyn npu 3TUX YCnoBMUSAX
paBHa 0,16 MKM.

3agaHue 4. Hantu koadpmumneHT TennonpoBogHOCTM Bo3ayxa npu temnepatype 283 K
n pasnerHun 0,1 MlMNa. JuameTtp monekynbl Bo3ayxa NpuHATL paBHbiM 0,3 HM.

BapwuaHT 4

3apaHune 1. CKONbKO MOMNEKYN HAaXO4MTCS B O4HOM rpaMmme BoAbl?

3agaHve 2. BblumMcnMTb CpeaHion KBaapaTUYHYH CKOPOCTb TEMMOBOro ABMXKEHUS
monekyn aszoTa npu 0°C.

3apaHue 3. B cocyne Haxogutca cmecb m1 =7, 0 rasota u m2 = 11 r yrnekucnoro rasa
npu Temnepatype T = 290 K u gasneHun Po = 1, 0 atM. HanTn nnoTHOCTL 3TON cMecH,
cuyuTas rasbl MaeanbHbIMU.

3agaHune 4. Hantu koappuumeHT TennonpoBogHOCTN BOAOPOAA, €CNU U3BECTHO, YTO
KO (PULMEHT BHYTPEHHEIO TPEHNA ONA HEro NpKU 3TUX yCroBusx paseH 8,6 mkllac.
KoHTponbHas paborta Ne 2.

BapwuaHT 1

3agaHune 1. A30T nepBoHayanbHO 3aHMMan obvém 1 n npu gasneHnn 100 kla. 3aTem
ero agnabartmyeckm cxanm 1u M30XOPHO OXNaaunun OO HavanbHOW TemnepaTtypbl, a ero
nasneHuve ctano 200 klMa. Onpegenunte paboTy, COBEPLUEHHYIO Ha ra3oMm, U OTAaHHOe
rasomM KOfM4ecTBO TENSOThI.

3agaHune 2. Bbruamcnute K.I.[. umkna, coctosiwero mn3 msobapHoro, agmabaTtHOro u
N30TEPMNYECKOrO MpPOLEeCCOB, €cnnm B pes3ynbTaTe wun3obapHoro npouecca ras
HarpeBaeTcs oT T1 =300 K go T2 = 600 K.

3agaHne 3. HanWTu u3MEHeHue SHTpoNMMM MNpu Creayrwux npoueccax: a) npwu
HarpeBaHum 100 r Boabl ot 0°C go 100° C v nocneaytoLem npespalleHun Boasl B nap
TOW Xe Temnepatypsbl; 6) npu nsotepmmyeckom pacwmpeHumn 10 r kncrnopoga ot o6bEMa
25 n go o6bvéma 100 n.

3agaHue 4. NNnoTHOCTb cmecn a3oTa u Bogopoaa npu temnepatype t =470C n gaBneHun
P =2 -10°MNa paBHa 0, 3 r/n. Haitu koHUeHTpauum1 monekyn asoTa (n1) n sogopoaa (n2)
B CMECM.

BapuaHT 2

3agaHue 1. lennn maccon 16 r, Haxogawwmnca npu temnepatype 300 K, cHadvana
N30TEPMUNYECKN pacLUMPSIeTCS, B pes3ynbTaTe Yero ero AaBfieHue MOHWXKaeTcs B Tpu
pasa. 3atem ra3 aguvabaTudeckm CXUMaeTcss [[O MNepBOHaYanbHOro AaBrfieHUs.
Onpepenute paboTy, COBEPLUEHHYHO ra3oMm, U NOMy4YeHHOE ra3aoM KONM4YeCcTBO TENSOThl.
3apaHue 2. MigeanbHbin AByxXaTOMHbIN ra3d B konmyectse v = 0, 001 kmonb coBepLiaeT
LUK, COCTOSALNMA M3 OBYX M30X0p U AByX m3obap. HavmeHbwwnn obvém rasa 10 n,
Hanbonbwu — 20 n, HaMmeHbLllee aasneHve 2, 46 - 10° Ma, Hanbonbliee — 4, 1 - 10°
Ma. HauyeptuTb rpaduk umkna. Onpegenntb TemnepaTypbl rasa Ansi XapakTepHbIX TOYEK
uukna v ero KMNA. 3agaHvne 3. Hantn nameHeHne sHTponuu Npu crnegyowwmx npoLeccax:
a) npu npespalleHnn 1 kr soabl npu 0° C B nap npu 100° C; 6) npu npespatueHnm 30 1
nbaa B nap npu 100° C, ecnu HavyanbHasa TemnepaTypa nbga —40° C.

3apaHue 4. B 6annoHe emkocTbto 2 Am3 cogepxuntca cmecb azoTta N2 n okncu asota NO.
Onpenenntb Maccy oKMcK a3oTa, ecnm macca cmecu pasHa 14 r, Temnepatypa 300 K n
nasnexue 0, 6 - 108 Ma.

KpnTepum oueHku:

OueHKa «OTNMYHO» BbICTABNAETCA CTYOEHTY, €CIU OH BEPHO peLLunI BCe 3afayu, ykasaB
1 NOSAICHWB PeLLEHMS C MOMOLLIbIO COOTBETCTBYOLLNX 3aKOHOB U 3aBUCUMOCTEN.



OueHKa «XOpOLLO» BbICTABMSIETCA CTYAEHTY, €CNv OH BEPHO peLunn BCce 3agayu, HO
AOMNYCTUN HETOYHOCTU, NGO ecnm OH BEPHO PELLINIT U MOSICHUI peLleHne ABYX 3adau.

OueHka «ya0BNETBOPUTENBHO» BbICTABNAETCS CTYAEHTY, €CM OH peLwnn 3agayu, HO
He MOsSICHWN pelleHne, NMbo e ecrnv OH BEePHO peLunn ofdHy 3afdady C ykasaHueMm U
NOSICHEHNEM peLLEHUS.

OueHka «HEeYyOoBJIETBOPUTESIbHO» BbICTABJIAETCA CTYOAEHTY B Cllydae, €Clin HU OAHa
3aja4a He pelueHa BepHO

Konnokeuymbl

Konnokesuym 1. KuHeTnyeckas teopusi ra3oB. OCHOBbI TEPMOAMHAMUKN
Cnucok Bonpocos
* [lpeaomeTt n 3agayvm kypca «MonekynspHasa dusmka»
+ CocCTosiHMe TepMoaUHaMNYEeCKON cnuctemMol. TepmogmHaMuyeckue napameTpsbl
* Tennosas popma gBmxKeHUs maTtepun. KBasmctaTtmyeckune npouecchl
+ Pabota B TepMoguHamMumnke
* [loHATME BHYTPEHHEN SHEPrN B TEPMOANHAMMUKE
+ KonuyecTtso Tennotbl
* [lepBoe Hayano TepMoaANHaAMMUKN
* TennoémkocTb
» 3akoH [xoyns
* YpaBHeHune Manepa
* Apguabartmnyecknin npouecc. YpaBHeHue lyaccoHa
* [lonutponuyeckun npouecc
* OcHoBHOM NocTynar Afs BTOPOro Havyana TepMoavHaMuKm
*  ®opmynuposkn TomcoHa-lNnaHka n Knayanyca BToporo Ha4ana TepMoguHamMumKm
+ Kpyroson npouecc KapHo
MeToAa uuknos
* MeTog TepMoauHaMmn4eCcknx yHKLNN
*  OHTponus
* [lpumepbl TepMOANHAMUYECKNX (PYHKLMIA
*  OddekT [xoyns-TomcoHa
*  MonekynsapHo-kMHeTU4YeCckne npeacTaBneHns
+ Pacnpegenenve Makceenna
*  OHTpONMs 1 BEPOSATHOCTb

Kputepum oLieHKu:

OueHKa «OTANYHOY»: AaHbl NMOSHble, Pa3BEPHYTbIE OTBETLI HA YeTbipe Bonpoca
konnokeuyma. OTBETbI OMKHbI OTINYATBLCA JTOrMYECKOM NocnenoBaTENbHOCTbIO,
YETKOCTbIO, YMEeHNeM AenaTtb BbiBoAbl. OTBET CTPYKTypupoBaH. [JonyckarTca
He3Ha4nTenNbHbIE HEOOYETHI CO CTOPOHBLI 0BGyYatoLLEerocsi, UCnpaerieHHbIE UM B NpoLiecce
oTBeTa.

OueHKa «XopoLUo»: AaH MOMHbIN apryMEHTUPOBAaHHbIN OTBET Ha TpWU BOmnpoca
KONSTOKBUYMa, NPU OTBETE Ha OAMH BOMPOC MMEKTCS CYLLLECTBEHHbIE HEOOYETHI.
BO3MOXHbIHEKOTOpPbIE YNYLLEHNA B OTBETAX, O4HAKO B LIEeNIOM COAEpKaHne Bornpoca
PacKpbITO MOJSIHO.




OueHka «yaoBneTBOPUTENBHOY»: AaHbl HEMOMHbLIE OTBETHI HA BONPOCHI KOMMOKBMYMa,
nnbo aaH OTBET NULb Ha ABa Bonpoca n3 YyeTblpéx. Cnabo apryMeHTUPOBaHHbIN
OTBET, CBUAETENLCTBYIOWNIA 00 dNeMeHTapHbIX 3HAHUSAX NO ANCUUNIIMHE.

OueHKa «HeyaoBneTBOPUTENBbHOY: OTMEYEHO HE3HAHME N HEMOHUMaHWe NOCTaBEHHbIX
BOMpPOCOB, criabble 0TBETbI HA BONPOCHI N3 NPeoCTaBEHHbIX 0by4vatoLemycs.
OTcyTcTBMEApPryMeHTaumm npu oTeeTe.

JlaGopaTopHbie paboTbl

MepeyveHb nabopaTopHbIX paboT
(11 nabopaTtopHbIX paboT)

JTabopaTtopHas paboTa 1. I3yyeHne 3akoHa HOpManbHOro pacnpeneneHms
JTabopaTopHas paboTta 2. bpoyHOBCKOE ABUXEHME B XKNOKOCTU

JTaBopaTtopHas paboTa 3. OnpeneneHne cpegHen anvHel npobera Monekyn Bo3ayxa
JlabopaTtopHass pabota 4. WN3yyeHMe 3aBMCUMOCTM KO3I(PUUMEHTA BA3KOCTU OT
Temnepatypbl Ha BUckosnmeTpe OcTeanbaa

JTabopaTopHas pabota 5. OnpegeneHune KoadpuULMEHTa BHYTPEHHEIO TPEHUS METO40M
CTtokca

JlabopaTtopHass pabota 6. OnpegeneHve koapuuneHTa BHYTPEHHErO TPEHUS
pPOTaLMOHHOIrO BUCKO3NMMETPaA

JTabopaTopHas pabota 7. OnpegeneHne OTHOLLEHUSI TENNTIOEMKOCTEN ra3oB Mo crnocoby
KnemaHa u [lesopma

JTabopaTtopHas paboTta 8. OnpeaeneHne KoadduUMEHTA NOBEPXHOCTHOIO HaTSXKEHUSA
METOL4O0M KOMMEHcaunn pasHoCTH AaBreHnmn

JTabopaTopHas pabota 9. OnpeaeneHne KoagpuUUMEHTA NMOBEPXHOCTHOIO HATSKEHUS
XMOKOCTEeN No MeToay OTpbIBa KonbLa

JTabopaTtopHas pabota 10. N3yyeHne 3aBUCMMOCTU KOI(pULMEHTA NMOBEPXHOCTHOIO
HaTsHKeHWst OT TemnepaTypbl MeTogoM KaHTtopa- PebuHaepa

JTabopaTtopHas pabota 11. OnpegeneHune koadpduuneHta 0H6BHLEMHOrO pacluMpeHns
XUakocTen

KomnnekT BonpocoB k paboTtam nabopaTopHOro npaktukyma.

JTabopaTopHas pabota Ne 1 M3y4yeHne 3akoHa HOpMasibHOro pacnpegeneHns

* [loHaTMe criy4arHOro ABneHusl, BEPOSTHOCTU CIy4anrHOro SBneHus,
CTaTUCTNYECKOro 3akoHa.

« [Insa Kaknx cnyyvyanHbIX BENUYNH cnpaBeanne HoOpMarsnbHbIA 3aKOH
pacnpegenexHms?

* YT0 Takoe NfoTHOCTb BEPOSATHOCTU?

* [ayccoB 3aKkOH pacnpegeneHus BeposaTHOCTEN CryvanHbIX NOrPeLUHOCTEN.

* [loHaTMe gucnepcun. Kak npakTMuyeckn oLeHnBaeTcs gucnepena ana KOHeYHoro
ynucna 3MepeHnn?

+ OKcnepumeHTarnbHasi NpoBepKa 3akoHa HOPMaribHOro pacnpeaeneHns
CNnyyauHbIX MOrpeLHOCTEN Ha MexaHndeckon mogenu anbToHa.

JTabopaTopHas pabota Ne 2 bpoyHOBCKOe ABUXEHME B XKNOKOCTU

* B 4ém 3akntovaetca 6poyHOBCKOe aBUXKEHME?



3anuwuTte ypaBHeHue AuHwTenHa-Cmonyxosckoro. OT Kakux napamMeTpoB
3aBUCUT OBWXKEHNE BPOYHOBCKOM YacTuLbl?

Kak nameHutcsa kaptmHa 6pOyHOBCKOIO ABVXKEHNS MPU YBENUYEHUN
Temnepatypbl

Kak nameHutcsa kaptmHa 6pOyHOBCKOro ABUKEHWUSA, €CIIM BOOHYHO 3MYIbCUIO
3aMeHUTb AMYIIbCUEN Ha ruuepuHe?

JTabopatopHas pabota Ne 3 OnpeaeneHune cpegHen anvHbl npobera Monekyn Bo3gyxa

CpenHsis anuHa ceobogHoro npobera Monekysn rasa, OCHoBHas popmyna,
3aBUCUMMOCTb OT NapamMeTpoB COCTOSAHUSA rasa.

BHyTpeHHee TpeHue B rasax, gopmyra HetoToHa.

KoappnumneHT BHYTPEHHEro TpeHUs!, ero n3nyeckmuim CMbICI, pa3MepHOCTb,
3aBUCMMOCTb OT NapamMeTpPoB COCTOSIHUA ra3a.

dopmyna lNMyasenns.

YCTPOWCTBO KanunssipHOro BUCKO3MMeTpa, Xxo paboTbl, 0cCOBEHHOCTU MeToAa.
O6paboTka pe3ynbTaTtoB N3MepPEHUN.

JTabopaTopHas pabota Ne 4 M3yyeHne 3aBUCMMOCTU KOIhPULMEHTa BA3KOCTU OT

TemnepaTypbl Ha BUcko3nmeTpe OcTBanbaa

MexaHn3M BHYTPEHHEro TPEHUS B XNOKOCTAX. PU3NYECKNA CMbICTT U
pa3MepHOCTb KOIhPULMEHTA BHYTPEHHETO TPEHUS.

TemMnepaTtypHas 3aBUCMMOCTb KO3(pprLmneHTa BA3KOCTU XNOKOCTU, OTNNYMNE ee
OT aHasiorM4HoOM 3aBUCMMOCTN OIS ra3oB.

BeiBoa coopmynl MNMyasenns.

YCTPONCTBO 1 NpUHUMN AenCcTBUA BUcko3anmeTpa OcTtBanbaa, MeToauka padoThl
C Nnpudopom.

JTabopaTopHas pabota Ne 5 OnpeaeneHue koapdruneHTa BHYTPEHHErO TPEHUS

metogom CToOKca

BHyTpeHHee TpeHue B xunakocTax. dopmyna HboToHa.

KoahdpmumneHT BHYTPEHHEro TpeHUs!, ero nsmyecknm CMbICrl, pa3MepHOCTb,
3aBUCMMOCTb OT TemnepaTypbl XKUOKOCTU.

lMapeHve Wwapuka B BA3KOW cpefe, npeaenbHasi CKOpoCTb NafeHusl, Bpems
YyCTaHOBIIEHUS NpeaeribHON CKOPOCTM.

MeTtop CToKca, ero ocoOeHHOCTH.

Kak obpabaTtbiBaloT pesynbTaTbl UIBMEPEHUI, €CIN YCIOBUS OMNbiTa He
BOCNPOM3BOAATCA?

JTabopaTtopHas pabota Ne 6 OnpeaeneHue koaddununeHTa BHyTPEHHENO TPEHUS

pOTauMOHHOIo BUCKO3INMETpPA

Cwuna BHYTPEHHEro TpeHus, KO3aMULUNEHT BHYTPEHHENO TPEHWUS, €ro
dPM3MYECKMUI CMbICST, Pa3MEPHOCTb.

YCTPONCTBO POTALMOHHOIO BUCKO3MMETPa, U3NYECKME OCHOBbI €ro paboThl.
BbiBog paboyen hopmyna gnsa onpegeneHnsa kKoagpuumeHTa BA3KOCTH.

JlabopaTopHaga pabota N2 7 OnpegeneHne OTHOLIEHUSI TENSTOEMKOCTEN ra3oB Mno

cnocoby KnemaHa n [lesopma

MepBoe Ha4ano TepMoanHaMMKN.

TennoeMKocTb rasa. YaenoHasi 1 MonsipHast TENSI0OEMKOCTH.

TennoeMKocTy Npu NOCTOSSHHOM AaBfIEHUN U NPU NOCTOSAHHOM o6beme. CBA3b
NX C YNCITIOM CTeNneHen cBoboabl MONEKYI rasa.



+ BbiBecTn ypaBHeHve Manepa.

* AamabaTtHbin npouecc. YpaBHEHME 3TOro npouecca B nepemeHHbix P — V
(ypaBHeHue lNMyaccoHa), P - T,V - T . Npacduk agnabatsl.

* Metog KnemaHa n [lesopma ans onpegenexmsi otHowweHust Cp/Cy .

JTabopaTopHas pabota Ne 8 OnpeaeneHue koapduruneHTa NOBEPXHOCTHOIO
HaTsHKeHUs METOAOM KOMMEHCaUUN pa3HOCTU AaBNEHUI

* [lpupoaa cun noBepXHOCTHOIO HaTSAXKEHUS.

* [loBEPXHOCTHOE HATSHKEHME U CBA3AHHbBIE C HAM SABMEHUS: KanunisipHOCTb,

CMayvBaHue, HeCMaynBaHue.

+ BbiBOA hopmynel Jlannaca.

* MeTtop onpegeneHus koadduuneHTa NOBEPXHOCTHOIO HATSXKEHUS.

* To4yHOCTb Ja@HHOro MeToaa.

JlTabopatopHas paboTta Ne 9 OnpeaeneHne koadpdurumeHTa NOBEPXHOCTHOMO
HaTSHXXEHWS XXUAOKOCTEN No MeToAy OTpbiBa KorbLa
* [lpupoaa cun NOBEPXHOCTHOIO HaTSXKEHWS.
* [loBEpPXHOCTHOE HaTSHXKEHME U CBA3AHHbIE C HAM ABMEHUS: KanunnsapHOCTb,
CMadmnBaHne, HecMadmBaHue.
* Kakue cunbl 4EVCTBYIOT Ha KOMbLO, HaxXo4sLeecs B KOHTaKTe C NOBEPXHOCTbIO
XUAKOCTN?
* [loyemy B OTCYTCTBUE BHELLUHUX CUI KAy XnOaKoCcTu NpuHMUMaroT opmy wapa?
* Kak 3aBucuT OT TeMmnepaTypbl MOBEPXHOCTHOE HaTSXKEHUE XMUAKOCTU? Kak n
noyemMy KO3a(PULUMEHT NOBEPXHOCTHOIO HATAXXEHWS XXUAKOCTU CTAHOBUTCS
paBHbLIM HYINO?

JTabopaTopHas pabota Ne 10 U3y4yeHne 3aBUCMMOCTM KOIhPULMEHTA MOBEPXHOCTHOIO
HaTSHKEHMSA OT TemnepaTypbl MeToaoM KaHTopa- PeonHacpa

+  TepmognHamumka NOBEPXHOCTHOrO HATSXKEHUS.

* 3aBUCMMOCTb KO3(hpMUMEHTa NOBEPXHOCTHOIO HATSXXEHUS OT TemnepaTypbl.

* Metog KaHTtopa — PebnHgepa: ocHoBa meToaa, ero TOMHOCTb.

JlabopaTopHasg pabota N2 11 OnpegeneHue koaddumumeHTa 00 bEMHOro paclumpeHms
XNOKOCTEN
* [lpnymHa TennoBoro pacwnmpeHunst TBepAbIX TeS C TOYKN 3pEHUS NX
MOJEKYIISIPHOrO CTPOEHUS.
*  Koadhdpu1UMEHT NIMHENHOIO paclunpeHunsi, ero mMsn4eCcKknin CMbICI1, pa3MepHOCTb,
3aBMCUMOCTb OT TEMMNepaTypsbl.
+  CBA3b KOIPPULMEHTOB NIMHENHOIO U OO BEMHOIO pacLUMPEHNS ANt U30TPOMHbIX
KpucTannos.
* Kakyto 13 BennumH — AL unu L1 — cnegyeT naMepsaTb TOYHEE, NoYeMy U
NPUMEPHO BO CKOJTbKO pas?
Moyemy B kayectBe LO moxeT ObiTb B3dATa AnvHa L1 cTepxHsA, naMmepeHHas npwu
KOMHaTHOM Temnepatype?

Kputepun oueHkun- cagada nabopaTopHbix paboT

«3a4yTeHo»: nabopaTtopHas paboTa BbinosiHeHa. K Hen odhopMneH oTYET. Npu
OTBETE Ha BOMpPOCHI K nabopaTtopHon paboTe obyvarowmncs gaét cogepaTernbHble
OTBETbI, KOTOPbIE OTNYAKTCS NTOrMYECKON NocnenoBaTeNbHOCTBIO, YETKOCTLIO U
yMeHnem genatb BbiBoAbl. OOyyaroLmnnca eMOHCTPUpPYET 3HAHUS NpUHUMNAa 4encTBus
N yCcTponcTBa 060pyaoOBaHMs, Ha KOTOPOM BbINONHANAch NabopaTopHasa paborTa.




«HesauTteHo»: nabopaTtopHasi paboTa He BbINOSIHEHA, NIMOGO NPWU BbIMOSTHEHUN
paboTbl He odopMIieH OTYET. B criyvyae BbiNOMHEHNA paboThbl M TOTOBOro OTYETA
paboTa He 3aunTbiBaeTCs, ecnm oby4varoLmimncsa He cnocobeH pacckasaTb O METOANKE
BbIMOSIHEHNSA PaboThbl U NpMHUMNE paboTbl 060pyaOBaHUS.

lNMepe4vyeHb BONPOCOB K TEKyLEeN aTTecTaumm (3aver):

1. Monekyrnbl 1 MEXMONEKYNsApHble B3anmoaenctemsi. CTatucTudeckoe onmcaHune
CUCTEMbl MHOIMX YacTul,. MoeanbHblv ra3 Kak npoctenwas Mogesb CTaTUCTUYECKON
CUCTEMBI.

2. TemnepaTtypa Kak Mepa cpeiHen KNHETUYECKON SHeprum monekyrn. bpoyHosckoe
ABMXeHue. PacnpegeneHne Mosekyrn no CKOpoCTSAM.

3. YpaBHeHue CoCTosHUSA naearbHoro rada. OCHOBHbIE ra3oBble 3aKOHbI.

4. PacnpegeneHne monekyn no grnvHam npoberos, onbiTbl MO N3MEPEHUIO CPEeaHEN
ANWHBI NPpo6Geros Monekyrn.

5. PenakcaumoHHble npouecchl B razax: 3akoHbl Pypbe, HotoToHa- Ctokca, Puka.
SBneHus nepeHoca.

6. PaspexeHHble rasbl.

7. NpuMeHeHne NepBOro Havana TepMogMHaMmnKN K naeanbHOMy rasy.

8. BbluncneHune paboTbl raza nNo pacliMpeHunto B n3onpoleccax. YpaBHeHne
agmnabartsl. [NonuTponuyeckne nNpoueccsol.

Kputepum oueHkn 0By4aroLLnXcs Ha TekyLen aTTectaumm (3a4€T)

«3ayteHo»: cgaHo He MmeHee 90% nabopaTopHbix paboT no kypcy. OdopmMneHsbl
OTYETLI No paboTtam. lNpn oTBETE Ha BOMPOCHI K nabopatopHon paboTe oby4aromincs
naét copepxaTenbHble OTBETHI, KOTOpble oTnunyarTcA rlornyeckom
nocnefoBaTeNlbHOCTbIO, YETKOCTbO M yMeHueM pgenatb BbiBogbl. OO6yyarowmncs
AEMOHCTPUMPYET 3HaHMA NpUHLMNA OENCTBUSA U YCTpoMcTBa 060pyaOBaHNS, HA KOTOPOM
BbINosiHANack nabopartopHas paboTa.

«HesauteHo»: cpaHo meHee 90% nabopaTtopHbix paboT no kypcy. B cnydvae
BbINOSIHEHNSA paboTbl M FOTOBOrO OTYETA paboTa He 3a4nThiBAETCH, ecriv oby4yaroLmncs
He cnocobeH pacckaszaTb O METOAMKE BbINOMHEHUs paboTbl M NpuHUMNe paboTbl
obopynosaHus.
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Cnucok BOoNpocoB Ansi KOHTPOJIbHO-U3MEPUTESIbHbLIX MaTepuanos
KNPOMEXKYTOYHOMW aTTecTaumm (3k3ameH)
MpeomeT n 3agaum kypca «MonekynapHasa dousnka.
das3oBble gnarpaMmmbl.
CocTosHMe TepMOaNHAMNYECKON CUCTEMBI. TepMmoauHamMmuyeckme napameTpbl.
NcnapeHue n kKoHOeHcauus.
Tennosas hopma ABmxKeHNa maTepun. KBasncratmyeckne npouecchl.
TepmoguHammnyeckune noTeHumanbl
PaboTta B TepmoagnHamMuke.
BbicoTa nogbéma XngkocTn B Kanunnsipax.
[MoHATME BHYTPEHHEN SHEPrun B TepMOgHaMUIKeE.
dopmyna Jlannaca.
KonunyectBo TennoTobl.
KpaeBble yrrbl
[MepBoe Ha4ano TepMoaNHaAMUKN.
TepMmognHaMmnka NOBEPXHOCTHOIrO HaTXXEeHUs
TennoémMKocTb.
3akoH [xoyns.
[NMoBepXxHOCTHOE HaTAXeHue
YpaBHeHne Manepa.
M3oTepmbl raza BaH-gep-Baanbca
ApunabaTtuyeckun npouecc. YpaBHeHue [lyaccoHa.
TepmoanHamudeckmne pyHKUnKM rasa BaH-gep-Baanbca.
MonuTtponuyecknin npouecc.
BHyTpeHHsS aHeprna rasa BaH-gep-Baanbca
OcHoBHOM NocTynaT Ans BTOPOro Havana TepMoguHaMUKH.
Mogenb rasa BaH-gep-Baanbca.
dopmynunposkn TomcoHa-lNnaHka n Knaysuyca BTOporo Havyana TepMoanHaMUKK.
ABneHuns nepeHoca.
Kpyroeou npouecc KapHo.
CpenHsis pnnHa ceobogHoro npobera.
MeToa umknos.
OHTPONUSA N BEPOATHOCTb
MeTog TepMoanHaAMUYECKUX PYHKLMNA.
Pacnpenenenne Makcsenna.
OHTponus.
MonekynsapHoO-KMHeTUYeCKMe NpeacTaBneHus.
A ekt [xoynsa-TomcoHa.
Mpumepbl TEpMOANHAMNYECKNX DYHKLMI
PacnpepeneHne Makcsenna.
OcHoBHOM NocTynaTt Ansa BTOPOro Hadana TepMognHamMuKku.
VcnapeHue n koHOeHcauus.
Tennosas hopma aABmxKeHna maTepun. KBasncratmyeckne npoueccol.
Pacnpegenenune bonbumaHa.




MpumMep KOHTPONbLHO-U3MEPUTENbHbLIX MaTepuanoB
KNPOMEXYTOYHOWN aTTecTtaumu (3K3ameH)

YTBEPXOAIO

3aBepyowmi kagenpon oden pusnkm
(Typuwes C.1O.)

HanpaeneHnune nogrotoBkn 03.03.03 Pagmnodmamka
OucumnnunHa__ MonekynsapHas dusuka dopma 0byyeHusa__o4vHas
Bua koHTponsa__9k3ameH Buao aTttectauum _ npomexyToyHas

KoHTponbHO-u3meputenbHbii Mmatepuan Ne

+ [lpegmeT 1 3agaum kypca «MonekynsipHas ousmkar.

* ®dasoBble gnarpammeil.

CocTtaBuTtenb MonuybiHa O.M.

rnoonucek pacuwugbposka nodnucu



lMpomexyTodHass aTtrectaunsa no AUCUMNIMHE — 3K3aMeH. B npunoxeHue K
ANNSIOMY BHOCUTCH OLIEHKa OmiuYHO/Xopouwo/yooeriemeopumeribHO. [IpoMexXyToYHas
aTTecTaumsa npoBoaUTCSA B COOTBETCTBMM C [10N10XXEHMEM O NPOMEXYTOYHON aTTecTaumm
obyyalowmxcs  No  nporpamMmaMm  Bbicwero  obpasoBaHus  BopoHexckoro
rocyaapCTBEHHOIO YHMBEPCUTETA.

Kputepun oueHkn (aKk3ameH no teopetmnyeckomy Kypcy «MonekynapHasa dousmka):

OueHka «OmMIU4YHO»: YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHUUN — BbICOKUM
(yrny6neHHbin). NonHoe cooTBETCTBME OTBETa CTyAeHTa Ha npeanaraemblii BOMpoOC
YeTbIpEM  BbllLIEYKa3aHHbIM  MNokasaTensM W OocBavBaeMblM  KOMMETEHUUSAM.
KomneTteHuun  copmmpoBaHbl  MOMAHOCTbID, MPOSIBASAKTCA W MCNOMb3YHTCA
cucTeMaTuyeckn, B NoiHoM obbeme. [laHHbIM YPOBEHb NPEBOCXOAMT, MO KpanHen mepe,
No OAHOMY W3 MepeyuCrieHHbIX Bbille nokasaTenen MnoBbIWEHHbIN (NPOLABUHYTbLIN)
YPOBEHb.

OueHka «xopowoy»: ypoBeHb C(POPMMPOBAHHOCTU KOMMETEHUUN — MNOBbILWEHHbIN
(npoaBuHyTLIN). OTBET CTYAEHTA BbISABSET HEQOCTAaTOUHOE BrageHMe HeobxoaMMbiMu
TEOpPEeTUYECKNMUN N NPAKTUYECKMMM HaBblikaMn. KomneTeHuun B Lenom chopMmnpoBaHbl,
HO NPOSIBNAIOTCA W WUCNONb3YTCA dparMeHTapHO, He B MOMHOM o6beme, 4TO
BblpaXXaeTcsl B OTAESIbHbIX HETOYHOCTAX (HEeCyLleCTBEHHbIX owwmnbkax) npu oOTBeTe.
OTBeT oOTNMYaeTcsi MeHbLen OOCTOATENBHOCTLIO, NyOMHON, OBOCHOBAHHOCTLID U
NOSIHOTOM, YeM NPU BbICOKOM(YrnybneHHOM) ypoBHE C(pOpMMPOBAHHOCTU KOMMETEHLNNA.
OpgHako  gonyuweHHble  OWwWuBKM  UcnpaBnaAwTCA  caMMM  CTYAEHTOM  nocne
AONOMHUTENBbHBLIX BONPOCOB NpenoaaBaTens.

[aHHbIN ypOBEHb MPEBOCXOAUT, NO KparvHen mepe, No OLHOMY U3 NepeyvnUCreHHbIX
BblLLEeNoKasaTenen noporosbin (6a3oBbi) ypOBEHb.

OueHka «y00811emeopuUmMesiIbHoOY: oTBeT cTygeHTa oTnn4yaeTcs
HenocrnegoBaTenbHOCTbIO, HeyMeHWeM fJenaTb BblBOAbl, CnabblM  OCBOEHUEM
TeopeTUYecKNX U npakTUYecknx HaBblkoB. KomneTeHumn cdopmupoBaHa B 0OLMX
yepTax, MPOSBASAIOTCA W MCMNOMb3YTCA CUTYyaTUBHO, YACTUYHO, YTO Bblpa)kaeTcs B
A0MycKaeMbIX HETOYHOCTAX U CYLLLEeCTBEHHbIX OLNBKax npu oTBeTe, HapyLLeHUN fNOrmKK
N3NOXEHUs,, HEeyMeHMM  aprymeHTupoBatb M OOOCHOBLIBATb  CYXOEHUA U
npodeccnoHanbHyo nNo3munio. [JaHHbIM YpoBEHb 00s13aTeNeH Ansi BCEX OCBavBaloLLMX
OCHOBHYI0 0B6pa3oBaTenbHy nNporpammy.

OueHka «Hey008/1I€EMBOPUMESIBHO»: KOMMNETEHUMM He CcopMMpOBaHbl, 4TO
BblpaXXaeTcsl B Pa3pO3HEHHbIX, 6ECCUCTEMHBIX, OTPbIBOYHbLIX 3HAHUNAX, OOMYCKaeMbIX
rpybbIX NpodeccnoHanbHbIX OnbKax, HeyMeHUN BblAENSATb rMaBHOE N BTOPOCTENEHHOE,
CBA3blBaTb TEOPUD C MNPAKTMKOW, yCTaHaBNuBaTb MEXNpeaAMETHble  CBA3W,
dopmynmnpoBaTb BbIBOAbI MO OTBETY, OTCYTCTBUM COOCTBEHHOW MNPOGECCUOHANbHOM
no3nunn.

Ecnn cTygeHT He ocBanBaeT ANCUMMINHY B YCTAaHOBIIEHHOM MporpamMmmMon obbeme
M B CPOKMW, onpeferieHHble rpadukom yd4ebHOro npouecca, OH He [ornyckaetca K
NPOMEXYTOYHOW aTTecTauumn no gaHHomy Buay y4ebHon paboThbl.

®akT HeBbINONHEHUSA TpeboBaHWU, NPeabsBrSeMbIX K CTYAEHTY Npu OCBOEHUM
ancunnnuHbl  «MonekynsipHas ¢uanka» U OTPaXeHHbIX B BblLIENEepPeyYNCrneHHbIX
KpUTEepusax, UKCMpyeTcs B BEOOMOCTU OLIEHKON Heydoe/1emeopumeribHO.



®oHA OLEeHO4YHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMNETEHLUN
Koa u HaMmeHoBaHWe KOMNeTeHLUM:
Mepuon okoH4YaHUA hopMUMPOBaAHUA KOMNETEHLUN: 4 ceMecTp

MepeyeHb AucuunnuH (Moayrnew), NpakTUK, y4dacTByrwwux B ¢opmMumpoBaHUMn
KOMneTeHUUK:
. Ouncumnnuubl (mogynu) (6nok 1):

* B1.0.11 MonekynsapHasa duauka (2 ceMmecTp)

MepeyeHb 3agaHui Ans npoBepku cchopMMPOBAHHOCTU KOMMNETEHLUM:

1) TecToBbIe 3a4aHMA ((KUPHLIM WPUGTOM BbiAeNeH NpaBUNbHbLIN OTBET):

1. HaiiTu sHEpruro TEmIoBOro ABWXEHHUS MOJICKYII KHCIOPOa, UMEIOIIEro MacCy m=1Kr npu
temneparype T=400 K.

Otser: a) U=2.6 JIx; 6) U =26-10° JIxx; B) U =3,6-10° JIxx;
r) U=2,6-10° .

2. Tlpu KaKoit TeMIeparype CpeaHss KBaapaTuuHas CKOPOCTh MOJIEKYJI KHCIOpo/ia OyieT paBHa
450 m/c?

Otser: a) T=360 K; §) T=260 K; B) T=410 K; r) T=310 K;

3. B omrHaKOBBIX OaUTOHAX MPU OJMHAKOBOM TeMITepaType HaXOATCsl paBHBIE MacChl BOJOPO1a
U Kucioposia. Bo ckoJbKko pa3 IaBieHue, MPOU3BOAUMOE BOJIOPOIOM Ha CTEHKH 0ayIoHa, OyneT

0oJIbIIIe, YeM JaBJIICHHE KHCIOPO/Ia, €CIIM MOJISIPHAsI Macca KUCIopoa 32 Kr/KMOJIb, a BOJIOPO/Ia

2 KI/KMOJIb?

Otger: a) 5;0) 16; B) 10 1)8;

4. Kak u3MeHUTCs CpeHsisi KHHETUUECKasl SHEPTHUsl TEIIOBOTO JBUKEHHS MOJIEKYJI H/1€aIbHOIO
rasa IpH yBeJIM4eHUH a0COITIOTHOI Temmeparypsl B 2 pa3a?

OTBert: a) yBenmuuuTCs B 5 pa3; 0) yBeaHUUTCs B 2 pa3a; B) HE U3MEHHUTCS

5. KakoBa cpeHsis KBajpaTUyHasi CKOpOCTh aToMOB renus B atMocepe Connua? TemnepaTypa
noBepxHoctu Comnana 6000 °C. I'enuii — atomapHubiii, M = 4 r/MOb.

Otgert: a) 6250 m/c; 6) 1600 m/c; B) 4500Mm/c

6. ['a3 m30TepMHUYECKH PACIIMPUIIN TaK, YTO €T0 JaBJICHHE YMEHBIIHIOCH B 4 pa3za. Bo ckoibko
pa3 M KaKk U3MEHUJICS ero 00bem?

Otger: a) yBenuuuTcs B 5 pa3; 0) yBenuuutes B 2 paza; B) HE UBMEHUTCS; I) YBEIUUUTCA B 4
pasa

7. Bo CKOJIBKO pa3 U3MEHUTCS JaBICHHUE Pa3peKEHHOr0 OJHOATOMHOIO T'a3a, €CIIH MIPU
YBEJIMUYEHUH KOHIIEHTPAIMKU MOJIEKYJI ra3za B 3 pa3a ero abCcoyfoTHasi TeMIlepaTypa yBEJIUYUTCS B
2 pa3za?

Otger: a) yBenmuuuTcs B 5 pa3; 0) yBenuuuTcs B 2 paza; B) HE UBMEHUTCS; I) YBEITUUUTCA B 6
pas

8. KoHIIeHTpa1io MOJIEKYJ OJJHOATOMHOI'O UJICAJIbHOTO T'a3a YMEHBIINUIIM B 5 pas.

OIIHOBpeMCHHO B2 pas3a YBCJINUUIN CPCAHIOIO DOHCPTHUIO XaOTUYHOI'O ABHUKCHUA MOJICKYJI I'a3a.
quy PaBHO OTHOIICHHWEC KOHECYHOI'O JaBJICHUA K Haan'IBHOMy?

OtBet:a)5;6)1; B)0.4;1)4

9. B cocyne naxonurcsi 1 MoJsib HEKOTOPOro ra3a. U3BecTHO, 4TO OTHOIIEHUE JaBJICHHS Ta3a K
ero temriepatype pasuo 371 Ila/K. Yemy paBen oO6bem raza?

OtBer: 2)22m;0)11; B)04 1 1)4dn



10. Ilpu HarpeBanuu ra3a ero BHyTpeHHss sHeprus yBenuuunachk ot 300 go 700 Ix. Kakas
paboTa ObLIa COBEpIIICHA I'a30M, €CJIM Ha ero HarpeBanue Obu1o 3arpaueHo 1000 [k ternorsi?
Otser: a). 200 6)300 8)500 r) 600

11. Ecnu B HEeKOTOpOM mporecce ra3y coobmieno 900 J[x TemnoTsl, a ra3 mpyu 3TOM COBEPIIIHI
paboty 500 /I, TO BHYTpEHHSSI SHEPTHsI rasa:

1) yBenuumiiace Ha 1400 J{x.

2) ymenbmuiack Ha 400 J]x.

3) yBenuumiack Ha 400 JIx.

4) ymenpmuiack Ha 500 Jx.

Otgert: 3)

12. B uzorepmudeckom nporuecce ra3 noxydmi 300 x remtotel. Kakyro paboty coBepuni ras?
Otgert: a) 300 Ix; 6) 0 ; B) 150 JIx

13. B xanmopumeTtpe cMmemanu 2 Kr Bojsl pu Temmeparype S0 °C u 3 Kr BOJbI U TEMITepaType
30 °C. Haiigure Temneparypy (B °C) cmecu.

a) 356)36 8)37 )38

14. ITpu orBepaeBanuu 100 Kr cTtanu npu TeMIiepaType IaBiaeHus, Beraenuiaocs 21 Mk
teruioTel. KakoBa yuenpHas Teriora miaBieHus (B kk/Kr) cramu?

a) 180 6) 210 B) 300

15. TeruoBast mammmHa, padoTaroias 1mo nukiry KapHo, 3a UK mojiydaet OT HarpeBaress
KoruecTBO TerioTel Q1=2,512 k/[x. Temneparypa narpesatens T1=400 K, remnepatypa
xononmibHUKa T2=300 K. Haiitu paboty A, coBepIiiaeMyro MalllMHOM 3a OJJUH UK.

Otgert: [Ix_a) A=630 [Ix; 6) A=640 JIx; B) A=650 Jx; r) A=660;
2) 3agaum:

1. Kucnopon, macca kotoporo 10 r, naxoautcs npu nasiennn 300 klla u remneparype 10 °C.
[Tocne HarpeBanus mpu p=const ra3z 3aHsu1 o0bem V=10 1. Haiitu konmyecTBO TEmaioTel Q,
MIOJTyYEHHOE Ta30M.

Oteer: Q=792 k/[)x 2 6a/u1a

2. 1o Kakoii TeMIepaTypbl OXJIaIUTCs BO3AYX, HaxoAsmuics nmpu temneparype t1=0 °C, ecinu oH
pacmmpsieTcs aquadarudecku ot oobeMa Vi 1o V2=2V1? Ilokazarens aauadaTsl A1 BO3IyXa
v=14.

Pemenue:

YpaBHeHue agnadaTel

V1V‘1 ‘T, = VZV‘1 - T,

A.
T, =T, |—
2 1(V2>
T, T
2= == %0
T, =207 K

Otset: T2=207 K 5 0aJ10B

3. Jlnst HarpeBaHMs BO/IbI, B3sTOI npu Temneparype 20 °C, u oOpaiieHus ee B map
n3pacxo1oBaHo 2596 kJ[x sneprun. Onpeaenurte Maccy BOJbI. Y AeIbHAsA TEIIOEMKOCTb BOJIbI
4200 Ix/(xr.K), ynenbHas TerioTa mapoodpa3oBanus BoAbl 2,26 MJIx/KT.

Otser:1 kr 2 6asaa



4. B uunuHApe Mo MOPITHEM HaXOJUTCS HEKOTOpas Macca raza npu temmneparype 300 K,
3annMatomas npu aasineruu 0,1 MIla o6wvem 6 1. Ha ckonbko rpaaycoB HaJ0 OXJIQAUTH Ta3 MpU
HEU3MEHHOM JIaBJICHUH, YTOOBI IPpH 3TOM ObLIa coBepieHa padora 50 Ik 1o ero cxaTuio?
Otger: 25 K 2 6aju1a

5. B oiMHaKoBBIX OaJlJIOHAX MPU OJJMHAKOBOM TeMIIEpaType HaXOATCs paBHbIE MacChl BOJOPO/ia
U Kucioposa. Bo ckoJbpKo pa3 naBieHue, Mporu3BOANMOE BOJIOPOIOM Ha CTEHKHU OastoHa, Oyner
0oJblIe, YeM JaBJIeHHE KHCIOpO/Ia, €ClIM MOJIspHasi Macca Kuciaopojia 32 Kr/KMoJib, a BOIOpOAa
2 KT/KMOJTB?

Otger: 16 2 0as1a

6.011H MOJIb HEKOTOPOTO HeabHOTO Ta3a nzobapuyecku Harpenu Ha AT=72 K, coobmuB emy
kosnuecTBo Teria Q = 1,60 k. HaliTu npupaiienre ero BHyTpeHHEN SHEPIUU.

Pemenue:
Q=AU+ A
AU=Q—-A
A = pAV = vRAT
AU = Q — 1RAT = 1,0 x/Ix
Oteer: AU=Q-RAT=1,00 x/[>x. 5 0anaoB

7. HaliTu CpeiHIOK KBaJIPATUYHYIO <Viz> CKOPOCTh MOJICKYJT BOJOPOIa. Berurcnenus
BBITIOJIHUTH Ji71s1 Temniepatypsl T=5000 K, ipu koTopoit okosio 95% monekyn Bomopoaa
JICCOIIMMPOBAHBI HA ATOMBI.

OtBeT: <vi:>=7900 M/c. 2 pas1a

8. KakoBa foimKHa ObITH CTEIIEHD CxkaThs Bo3ayxa Vi1/Va , 4To0Obl ero TeMiiepaTypa Bo3pociia ¢
15°C no 700 °C? Cxatue cuntath aguadbatueiM. [Tokazarens aguabarsl s Bo3ayxa y=1,4.

Ortser: V1/V2=21; 5 6a/L10B

9. Ilpu M30TEPMHUUYECKOM PACIIMPEHUHU BOIOPOAA Maccoi 1 r 00beM raza yBenuuuics B 2 pasa.
OmnpenenuTh paboTy pacUIMPEHHUs, COBEPILICHHYIO I'a30M, €CJIH TemrepaTypa rasza 15 °C.
MognsipHast macca BOJIOpo1a

M=2-10"3kr/mMo11b.
Otet: A=829 JIxx; 5 6aiioB

10. TerutoBast mammHa, padoTtarorias mo nukiry KapHo, 3a UKII OJIy4aeT OT HarpeBarTess
KonuuecTBO TernoTel Q1=2,512 k/[x. Temneparypa narpesarensa T1=400 K, remnparypa
xononminbHUKa T2=300 K. Haiitu paboty A, coBepIiaeMyro MalllnHOM 3a OJJUH LHUKII.

OtBet: A=630 [Ix; 2 6aaaa



Koa v HanmeHoOBaHMe KOMNEeTEeHUUN:
nepuo.q OKOH4YaHuA (bOpMI/IpOBaHVIFl KoMneTeHuuu: 4 cemMecTp

MepeyeHb AucuunnuH (Moayrneu), NpakTUK, y4dacTByrwwux B ¢opMmumpoBaHUMn
KOMneTeHUUK:
. Ouncumnnuubl (mogynu) (6nok 1):

* B1.0.11 MonekynsapHasa duauka (2 ceMecTp)

MNepeyeHb 3aaaHui AnNs NnpoBepku chOPMMUPOBAHHOCTU KOMMETEHLUN:

1) TecToBbIe 3aaHUA ((KUPHBIM LWPUGPTOM BbigerneH NpaBUbHbIN OTBET):

1. HaiiTu sHEpruro TemI0BOro ABMKEHUS MOJIEKYI KUCIOPO/a, HMEIOIIEro Maccy m=1Kr npu
temneparype T=400 K.

Otser: a) U=2.6 JIx; 6) U =26-10° JIx; B) U =3,6-10° JIx;
r) U=2,6-10° .

2. Tlpu KaKoit TeMIeparype cpeHsas KBaapaTuuHas CKOPOCTh MOJIEKYJI KUCIOpo/ia OyIeT paBHa
450 m/c?

Otser: a) T=360 K; §) T=260 K; B) T=410 K; r) T=310 K;

3. B omrHaKOBBIX OaTOHAX MPU OJMHAKOBOM TeMITepaType HaXOIATCsl paBHBIE MacChl BOJOPO1a
U Kucioposia. Bo ckoJbKko pa3 IaBieHue, MPOU3BOJAUMOE BOJIOPOJIOM HA CTEHKHU OaslioHa, OyneT

0oJIbIIIe, YeM JaBJIICHHE KHCIOPO/Ia, €CIIM MOJISIpHAs Macca KUCIopoia 32 KI/KMOJIb, a BOJIOPOAA

2 KI/KMOJIb?

Otger: a) 5;0) 16; B) 10 1)8;
4. Kak n3menurcs CpCAHAA KHHECTUYCCKAA SHCPTHA TCIUIOBOTI'O ABUKCHUS MOJICKYJT HACAJIBHOI'O
ra3a IpH yBeJIMYCHUH a0COIFOTHOI TeMIepaTypbl B 2 pa3a?

OTBerT: a) yBenu4uTcs B 5 pa3; 0) yBenTu4uTCs B 2 pa3a; B) HE UBMEHUTCS

5. KakoBa cpenHsis kBajpaTH4Has CKOPOCTh aTOMOB renust B atMmocdepe Connna? Temmneparypa
noBepxHoctu Comnana 6000 °C. I'enuii — atomapHubiil, M = 4 r/MOb.

Otgert: a) 6250 m/c; 6) 1600 m/c; B) 4500Mm/c

6. ['a3 m30TepMHUYECKH PaCcIIMPIIIN TaK, YTO €T0 JaBICHUE YMECHBINNIIOCH B 4 pa3a. Bo ckoibko
pa3 ¥ Kak U3MEHUJICS er0 00beM?

OtBert: a) yBenuuuTcs B 5 pa3; 0) yBeIUUYUTCS B 2 pa3a; B) HE U3MEHUTCS; ) YBETUIHUTCS B 4
pasza

7. Bo CKOJIBKO pa3 U3MEHUTCS JaBJICHUE Pa3peKEHHOT0 OJJHOATOMHOTO ra3a, €I pu
YBEJIMUEHUH KOHIIEHTPAIMU MOJIEKYJI ra3a B 3 pa3a ero adCoJII0oTHas TEMIEpaTypa yBEINYUTCS B
2 pa3za?

Otger: a) yBenmuuuTcs B 5 pa3; 0) yBenuuurTes B 2 paza; B) HE UBMEHUTCS; I) YBEITUUUTCA B 6
pas

8. KoHIIeHTpa1io MOJIEKYJ OJJHOATOMHOT'O MJI€AIbHOIO I'a3a YMEHBIIWIN B 5 pas.

OIIHOBpeMCHHO B2 pas3a YBCJINYIMWIN CPCAHIOIO DOHECPTHUIO XaOTUIHOT'O ABHUKCHUA MOJICKYII Ir'a3a.
quy PaBHO OTHOIICHNWEC KOHECYHOI'O JaBJICHHUA K Haan'IBHOMy?

OtBet:a)5;6)1; B)0.4;1)4

9. B cocyne naxonurcst 1 MoJjib HEKOTOpOro ra3za. U3BecTHO, UTO OTHONIEHUE JTABJICHUS Ta3a K
ero temriepatype pasuo 371 Ila/K. Yemy paBen o6bem raza?

OtBer: 2)22m;0)11; B) 041 1)4dn



10. Ilpu HarpeBanuu ra3a ero BHyTpeHHss sHeprus yBenuuunachk ot 300 go 700 Ix. Kakas
paboTa ObLIa COBEpIICHA I'a30M, €CJIM Ha ero HarpeBanue Obu10 3arpaueHo 1000 Jx ternoTs?
Otser: a). 200 6)300 8)500 r) 600

11. Ecnu B HEeKOTOpOM mporiecce ra3y coobmieno 900 [k TemnoTsl, a ra3 mpyu 3TOM COBEPIIINI
paboty 500 /I, TO BHYTpEHHSSI SHEPTHsI rasa:

1) yBenuumiiace Ha 1400 J{x.

2) ymenbmuiack Ha 400 Jx.

3) yBenuumiack Ha 400 JIx.

4) ymenpmuiack Ha 500 Jx.

Otgert: 3)

12. B uzorepmudeckom nporuecce ra3 noxyqmi 300 Ik rertotel. Kakyro paboTy coBepimn ras?
Otgert: a) 300 Ix; 6) 0 ; B) 150 JIx

13. B xanmopumerpe cMemanu 2 Kr BojsI pu Temmeparype S0 °C u 3 Kr BOJIbI PU TEMITepaType
30 °C. Haiigure Temneparypy (B °C) cmecu.

a) 356)36 8)37 )38

14. ITpu orBepaeBanuu 100 Kr cTtanu npu TeMIiepaType IaBiaeHus, Beraenuiaocs 21 Mk
teruioTel. KakoBa yuenpHas Teriora miaBieHus (B kk/Kr) cramu?

a) 180 6) 210 B) 300

15. TennoBas mammHa, padoTatomas 1o ukiy KapHo, 3a MK mogydaeT oT HarpeBaTes
koauyecTBo TeroThl Q1=2,512 x/[x. Temneparypa narpeBatens T1=400 K, temneparypa
xononmibHUKa T2=300 K. Haiitu paboty A, coBepIiiaeMyro MalllMHOM 3a OJJUH UK.

Otgert: [Ix_a) A=630 [Ix; 6) A=640 JIx; B) A=650 Jx; r) A=660;
2) 3agaum:

1. Kucnopon, macca kotoporo 10 r, naxoautcs npu nasinenuu 300 klIla u temmeparype 10 °C.
[Tocne HarpeBanus mpu p=const ra3z 3aHsu1 o0bem V=10 1. Haiitu konmyecTBO TEmaioTel Q,
MIOJTyYEHHOE Ta30M.

Oteer: Q=792 k/[)x 2 6a/u1a

2. Jlo kakoii TeMIepaTypbl OXJIAIUTCs BO3AYX, HaxoAsmuiics nmpu temneparype t1=0 °C, ecinu oH
pacmmpsieTcs aquadarudecku ot oobeMa Vi 1o V2=2V1? Ilokazarens aauadaTsl A1 BO3IyXa
v=14.

Pemenue:

YpaBHeHue agnadaTel

V1V‘1 ‘T, = VZV‘1 - T,

A.
T, =T, |—
2 1(V2>
T, T
2= == %0
T, =207 K

Otset: T2=207 K 5 0aJ10B

3. Jlnst HarpeBaHMs BO/IbI, B3sTOI npu Temneparype 20 °C, u oOpaiieHus ee B map
n3pacxo1oBaHo 2596 kJ[x sneprun. Onpeaenurte Maccy BOJbI. Y AeIbHAsA TEIIOEMKOCTb BOJIbI
4200 Ix/(xr.K), ynenbHas TerioTa mapoodpa3oBanus Bobl 2,26 MJIx/KT.

Otser:1 kr 2 6asaa



4. B uunuHApe Mo MOPITHEM HaXOJUTCS HEKOTOpas Macca raza npu temmneparype 300 K,
3annMatomas npu aasineruu 0,1 MIla o6wvem 6 1. Ha ckonbko rpaaycoB HaJ0 OXJIQAUTH Ta3 MpU
HEU3MEHHOM JIaBJICHUH, YTOOBI IpH 3TOM ObLa coBepiueHa padora 50 Ik mo ero cxaruio?
Otger: 25 K 2 6aju1a

5. B oiMHaKoBBIX OaJlJIOHAX MPU OJJMHAKOBOM TeMIIEpaType HaXOATCs paBHbIE MacChl BOJOPO/ia
U Kucioposa. Bo ckosbpKo pa3 naBieHue, Mporu3BOANMOE BOJIOPOIOM HA CTEHKHU OasuioHa, Oyaer
0oJbIIe, YeM JaBJI€HHE KUCIOpO/ia, €ClIM MOJISIpHasi Macca Kuciaopoa 32 Kr/KMoJib, @ BOJOpOIa
2 KT/KMOJTB?

Otger: 16 2 0as1a

6.011H MOJIb HEKOTOPOTO HeabHOTO Ta3a nzobapuyecku Harpenu Ha AT=72 K, coobmuB emy
kosnuecTBo Teria Q = 1,60 k. HaliTu npupaiiienre ero BHyTpeHHEN SHEPIUH.

Pemenue:
Q=AU+ A
AU=Q—-A
A = pAV = vRAT
AU = Q — 1RAT = 1,0 x/Ix
Oteer: AU=Q-RAT=1,00 x/[>x. 5 0anaoB

7. HaliTu CpeiHIOK KBaJIPATUYHYIO <Viz> CKOPOCTh MOJICKYJT BOJOPOIa. Berurcnenus
BBITIOJIHUTH Ji71s1 TemniepaTypsl T=5000 K, npu kotopoit okono 95% mosekyn Bogopoia
JICCOIIMMPOBAHBI HA ATOMBI.

OtBeT: <vi:>=7900 M/c. 2 pas1a

8. KakoBa foimKHa ObITH CTEIIEHD CxkaThs Bo3ayxa Vi1/Va , 4To0Obl ero TeMiiepaTypa Bo3pociia ¢
15°C no 700 °C? Cxkatue cuntarh aguadbarueiM. [lokazarens anuabarsl s Bo3ayxa y=1,4.

Ortser: V1/V2=21; 5 6a/L10B

9. Ilpu M30TEPMHUUYECKOM PACIIMPEHUHU BOIOPOAA Maccoi 1 r 00beM raza yBenuuuics B 2 pasa.
OmnpenenuTh paboTy pacUIMPEHHUs, COBEPILICHHYIO I'a30M, €CJIH TemrepaTypa rasza 15 °C.
MognsipHast macca BOJIOpo1a

M=2-10"3kr/mMo11b.
Otet: A=829 JIxx; 5 6aaiioB

10. TeruoBast mammHa, padoTarotias mo nukiry KapHo, 3a UK ojiy4aeT OT HarpeBarTens
KonuuecTBO TernoTel Q1=2,512 k/[x. Temneparypa narpesarensa T1=400 K, remnparypa
xononminbHUKa T2=300 K. Haiitu paboty A, coBepIiaeMyro MalllnHOM 3a OJJUH LHUKII.

OtBet: A=630 [Ix; 2 6aaaa



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:

Mepuoa okoH4YaHUA hopMUPOBaAHMUA KOMNETEHUUU: 4 cemecTp
MepevyeHb AucuunnuMH (Moaynen), NpakTUK, y4vyacTByrwwWux B ¢opmuMpoBaHUmn
KOMNeTeHLUUK:
. Oucumnnuudbl (mogynum) (6nok 1):
* B1.0.11 MonekynapHasa dusuka (2 cemecTp)

nepequb 3apaHvn ansa npoBepKu CCbOpMVIpOBaHHOCTVI KOMneTeHUUn:

1) TecToBbIe 3aAaHUA (XKUPHBIM LWPUGPTOM BbiaerieH NpaBUIbHbIA OTBET):

1. Haiitu sHepruo TeniaoBOro JBHKEHUS MOJIEKYJ KUCIOpOAa, UMEIOIIEro Maccy m=1Kr npu
temnepatype T=400 K.

Otser: a) U=2.6 JIx; 6) U =26-10° Ix; B) U =3,6-10° JIx;
r) U=2,6-10° .

2. Ilpu kakoit Temriepatype CpeHss KBaJpaTHIHAs CKOPOCTh MOJIEKYJI KHCIIOpoia OyAeT paBHa
450 m/c?

Otgert: a) T=360 K; 6) T=260 K; B) T=410 K; ) T=310 K;

3. B oimHaKoBBIX 0a/IOHAX MPH OJIMHAKOBOM TEMIIEpaType HAXOASTCsl paBHBIC MacChl BOJIOPO/Ia
U Kuciaopoja. Bo ckonbko pa3 gaBiieHUE, POU3BOAUMOE BOJIOPOIOM Ha CTEHKH OaJlJIOHa, OyaeT

00JIbIIIe, YeM JaBJIICHHE KHCIOPO/Ia, €CIIM MOJIIpHAs Macca KUCaopoia 32 KI/KMOJIb, a BOJIOPO/Ia

2 KI/KMOIIB?

OtBert: a2) 5;0) 16; B) 10 1) 8;

4. Kak u3MeHHUTCS CpeaHsisi KWHETUUECKasi 3HEPrusl TEIUIOBOrO JBMXKEHUS MOJIEKYJI U/1€aIbHOTO
ra3a npy yBeJIMYEHUH aOCOJIOTHOM TeMIeparypsl B 2 pasza?

Otgert: a) yBenuuuTcs B 5 pa3; 0) yBeIUUUTCA B 2 pa3a; B) HE U3MEHUTCS

5. KakoBa cpennsisi kBajpaTuyHasi CKOPOCTh aTOMOB Tenust B atmocdepe Conuna? TemrepaTtypa
nosepxHoctu Comnua 6000 °C. I'enuit — atomapHsbiit, M = 4 r/MOJb.

Otger: a) 6250 M/c; 6) 1600 m/c; B) 4500Mm/C

6. I'a3 u30TepMHUYECKH PacUIMPUIIN TaK, YTO €ro JaBlieHHe YMEHBIIMIIOCH B 4 pa3za. Bo ckoiibko
pa3 U Kak U3MEHUJICS ero 00bem?

OtBert: a) yBenuuTCs B 5 pa3; 0) yBeIUUUTCS B 2 pa3a; B) HE U3MEHUTCS; I) YBEIUUYHUTCA B 4
pasa

7. Bo cKOJIBKO pa3 U3MEHUTCS IaBJICHHE Pa3peKeHHOT0 OJJHOATOMHOIO T'a3a, €CIH MPU
YBEJIMYEHUH KOHILIEHTPAIMK MOJIEKYJ ra3a B 3 pa3a ero abCcoslfoTHasi TeMIIEpaTypa yBEJINYUTCS B
2 paza?

OtBert: a) yBenM4UTCS B 5 pa3; 0) yBeIUUUTCS B 2 pa3a; B) HE U3MEHUTCS; I') YBEIUYHUTCA B 6
pa3

8. KoHI1leHTpaIio MoJieKyJl 0THOAaTOMHOTO UJI€aIbHOTO T'a3a YMEHBIIUIIHU B 5 pas.
OnHOBpeMEHHO B 2 pa3a yBEJIUYMIN CPETHIOI SHEPTUIO XaOTUYHOT'O ABMXKEHUS MOJIEKYII ra3a.
YeMy paBHO OTHOILIEHUE KOHEUHOTO JIaBJIEHUS K HAYaIbHOMY?

OtBet:2)5;0)1; B)0,4;1)4

9. B cocyne HaxonuTcst 1 MosIb HEKOTOPOTO ra3a. MI3BecTHO, 4YTO OTHOILIEHUE IaBIEHUS Tra3a K
ero tremnepatype pasHo 371 Ila/K. YUemy paBen o0bem raza?

OtBer:2)22m;0)171; B)04m 1)4dn

10. Ipu HarpeBaHuu ra3a ero BHyTpeHHss dHeprus yBenamumiack ot 300 mo 700 [x. Kakas
paboTa OblIa COBEpIIEHA I'a30M, €CJIM Ha ero HarpeBanue Obu1o 3arpaueHo 1000 [x tennorsi?



Ortger: a). 200 6)300 B)500 r) 600

11. Ecnu B HEeKOTOpOM mpotiecce ra3y coobmieno 900 [k TemnoTsl, a ra3 mpu 3TOM COBEPIIINI
paboty 500 /I, TO BHYTpEHHSISI SHEPTHsI ra3a:

1) yBenuumiiace Ha 1400 J{x.

2) ymenbiuiack Ha 400 J]x.

3) yBenuumiack Ha 400 J]x.

4) ymenpmmuiack Ha 500 Jx.

Otgert: 3)

12. B uzorepmudeckom nporuecce ra3 noxyqri 300 Ik remtotel. Kakyro paboty coBepimn ras?
Otgert: a) 300 Ix; 6) 0 ; B) 150 JIx

13. B xanmopumerpe cMemanu 2 Kr Bojsl pu Temmeparype S0 °C u 3 Kr BOJIbI pU TeMITepaType
30 °C. Haiigure Temneparypy (B °C) cmecu.

a) 356)36 8)37 )38

14. IIpu otBepaeBanuu 100 Kr cTanu npu TeMneparype miaBjieHus, Boiaeauiaock 21 MJx
teruioTel. KakoBa ynenpHas Temiora riaBieHus (B kk/kr) cramu?

a) 180 ©6) 210 B) 300

15. TeruoBast mammHa, padoTtaroias o nuukiry KapHo, 3a Uk mojiydaet OT HarpeBaress
konuyecTBo TeroThl Q1=2,512 x/[x. Temneparypa narpeBatens T1=400 K, temneparypa
xonommibHUKa T2=300 K. Haiitu paboty A, coBepiaeMyro MaliuHOM 32 OJMH UK.

Otgert: [Ix_a) A=630 [Ix; 6) A=640 JIx; B) A=650 Jx; r) A=660;
2) 3agaum:

1. Kucnopon, macca kotoporo 10 r, naxoautcs npu nasinenuu 300 kIla u temneparype 10 °C.
[Tocne HarpeBanus mpu p=const ra3z 3ansu1 o0bem V=10 5. Haiitu konmyecTBO TEmioThl Q,
MOJIyYEHHOE Ta30M.

Oteer:  Q=7,92 x/[x 2 6asna

2. 1o kakoii TeMIepaTypbl OXJIATUTCs BO3AYX, HaxoAsmuics npu temneparype t1=0 °C, eciu oH
pacmmpsieTcs anuadarudecku ot oobeMa Vi 1o V2=2V1? Ilokazarens aauadaTsl A1 BO3IyXa
v=14.

Pemenue:

YpaBHeHue agnadaTel
AR PN AR
A\
T, =T, (72)
n T
2Y-1" 204
T, = 207 K

T2=

Otset: T2=207 K 5 0aJi10B

3. Jlns HarpeBaHus BoJibl, B3siTOM mpu TeMiieparype 20 °C, u obparieHus ee B nap
n3pacxo1oBaHo 2596 kJ[x sneprun. Onpeaenurte Maccy BOJbI. Y AeIbHAsA TEIIOEMKOCTb BOJIbI
4200 Hx/(xr.K), ynenbHas Tersaora napooOpa3oBaHus Bojsl 2,26 MJIx/Kr.

Otger:1 kr 2 0asia

4. B uunuHApe noJ NOpIIHEM HaXOAUTCsS HEKOTopas Macca rasza npu temneparype 300 K,
3aHuMaromas npu nasinenuu 0,1 MIla o6bem 6 1. Ha ckonbko rpaaycoB HaJ0 OXJIaIUTh Ta3 MpU
HEM3MEHHOM JIaBJIEHUH, YTOOBI TP 3TOM ObLIa coBepiieHa padora 50 [Ix mo ero cxartuo?



Otger: 25 K 2 da1a

5. B oguHaKoBBIX OayioHaxX MU OJMHAKOBOM TeMIepaType HaXOAATCsl paBHBIE MacChl BOJOPO/Ia
U Kuciopoja. Bo ckonbko pa3 gaBiieHue, NpOU3BOAMMOE BOJIOPOJAOM Ha CTEHKH OaiioHa, Oynet
0oJIbIIIe, YeM JaBJICHHE KHCIIOPO/Ia, €CITM MOJISIpHAsi Macca KUCIopoa 32 Kr/KMOJib, a BOJIOPO/Ia

2 Kr/KkMOJB?

Ortger: 16 2 danna

6.01MH MOJIb HEKOTOPOTO UCAIBHOTO raza n3obapuyecku Harpenu Ha AT=72 K, cooOGmuB emy
konuuecTBo Teria Q = 1,60 x/[x. Halitu npupanienue ero BHyTpeHHEN 3HEpPIUu.

Pemienue:
Q=AU+ A
AU=Q—-A
A = pAV = vRAT
AU = Q — 1RAT = 1,0 k/Ixx
Otet: AU=Q-RAT=1,00 x/I:)x. 5 6as10B

7. HailTu CpeHIO0 KBAIPAaTUYHYIO <Viz™> CKOPOCTh MOJIEKYJI BOAOpOa. Brruncienus
BBINOJIHUTH J171s1 TemnepaTtypsl T=5000 K, npu koropoit okono 95% mosnekyn Bogopoa
JIMCCOITMUPOBAHBI HA ATOMBI.

OtBer: <vix>=7900 m/c. 2 daJi1a

8. KakoBa fomKHa OBITh CTETICHb CkaThs Bo3ayxa Vi/Vo , 4ToOBI ero TemiepaTypa BO3pociia ¢
15°C no 700 °C? Cxatue cuntarh aquadbaraeiM. [Tokazarens aquadarsl ais Bo3ayxa y=1,4.

Ortser: V1/V2=21; 5 6ayioB

9. IIpu M30TEpPMUUECKOM pacUIMPEHUH BOIOpoa Maccoi 1 T 00beM raza yBenuuuiics B 2 pasa.
Omnpenenuts paboTy pacIIMPEHUSI, COBEPIICHHYIO ra30M, €CJii Temieparypa rasa 15 °C.
Mounsipaast Mmacca Bogopoaa

M=2-103kr/mMo15.
Otet: A=829 JIx; 5 6anioB

10. TenoBast MamnHa, padoTtaroias 1o nukiy KapHo, 3a LUK ojyyaeT OT HarpeBaress
KonudecTBO TeroThl Q1=2,512 x/[x. Temneparypa narpesarens T1=400 K, remnparypa
xonoaunsHuKa T2=300 K. Haiitu paboTy A, coBepiaeMyro MalllnHON 32 OJTUH LIUKJI.

Otet: A=630 [Ix; 2 6a/1a



Koa n HanmeHOBaHMe KOMNETEHLUN:
NMepunop okoHYaHUA hopMmnpoBaHnUA KOMNeTeHUUu: 4 ceMmecTp
MepeyeHb AucuunnuH (Moayrnewn), NpakTUK, y4dacTByrwwux B ¢opmmpoBaHUmn
KOMneTeHUNu:
. Ouncumnnuubl (mogynu) (6nok 1):
* B1.0.11 MonekynsapHasa duauka (2 ceMecTp)

MNepeyeHb 3aaaHui AnNs NpoBepku chOpMMUPOBAHHOCTU KOMMETEHLUK:

1) TecToBbIe 3afaHUA ((KUPHBIM LWPUGPTOM BbigerneH NpaBUbHbIN OTBET):

1. HaifTu sHEpruio TerioBoro IBMKEHHS MOJIEKYI KUCIOPOAA, MMEIOIIEro Maccy m=1kr mpu
temneparype T=400 K.

Otser: a) U=2.6 JIx; 6) U =26-10° JIx; B) U =3,6-10° JTx;
r) U=2,6-10° Tx.

2. Ilpu KaKkoii TemMIiepaType cpeauss KBagpaTHdHas CKOPOCTh MOJIEKYII KHCIOpoaa OyaeT paBHa
450 m/c?

Otset: a) T=360 K; §) T=260 K; B) T=410 K; r) T=310 K;

3. B onrHaKOBBIX OaTOHAX MPU OJIMHAKOBOM TeMITepaType HaXOsATCsl paBHBIE MAacChl BOJIOPO1a
U Kucioposia. Bo ckoJbKko pa3 IaBieHue, MPOU3BOJAUMOE BOJIOPOJIOM HA CTEHKHU OaslioHa, OyneT

0oJIbIIIe, YeM JaBJIICHHE KHCIOPO/Ia, €CIIM MOJISIpHAsl Macca KACIopoia 32 KI/KMOJIb, a BOJIOPO/Ia

2 KI/KMOJIb?

Otger: a) 5;0) 16; B) 10 1)8;

4. Kak 3MEHUTCS CpeIHsISI KHHETHYSCKAast YHEPTHUS TEILUIOBOTO JIBMKCHHS MOJICKYJT HJICaTbHOTO
ra3a npu yBeJIMYeHHH a0COIIOTHOM TeMIeparypsl B 2 paza?

OtBerT: a) yBenuuuTcs B 5 pa3; 0) yBenTuuuTCs B 2 pa3za; B) HE U3MEHUTCS

5. KakoBa cpenHss kBapaTU4HAast CKOPOCTh aTOMOB refus B atmocdepe Connna? Temmneparypa
nosepxHoctu Comaia 6000 °C. I'enuit — atomapubiid, M = 4 1/MOJIb.

Ortger: a) 6250 m/c; 6) 1600 m/c; B) 4500M/c

6. ['a3 m30TepMHUYECKH PaCIIMPIIIN TaK, YTO €T0 JaBICHHE YMEHBIINIIOCH B 4 pa3a. Bo ckoibko
pa3 ¥ Kak U3MEHUJIICS er0 00beM?

OtBert: a) yBenuuuTcs B 5 pa3; 0) yBeIUUYUTCS B 2 pa3a; B) HE U3MEHUTCS; I) YBETUIHUTCS B 4
pasza

7. Bo CKOJIBKO pa3 U3MEHUTCS IaBICHUE Pa3pEKEHHOT0 OJJHOATOMHOIO T'a3a, €CIH IpU
YBEJIMYEHUH KOHIEHTPALMK MOJIEKYJI ra3a B 3 pa3a ero abCoJIIOTHas TEMIIEpaTypa yBEJINYUTCS B
2 paza?

Otger: a) yBenuuuTcs B 5 pa3; 0) yBenuuuTcs B 2 paza; B) HE UBMEHUTCS; I) YBEITUUUTCA B 6
pas

8. KOHHCHTpaHI/IIO MOJICKYJI OAHOATOMHOI'O UACAJIBHOI'O I'a3a YMCHBIINIIN B 5 pas.
OI[HOBpeMeHHO B2 pas3a YBCJINYUWIN CPCAHIOIO DOHEPTHUIO XaOTUIHOT'O ABHUIKCHUA MOJICKYII I'a3a.
quy PaBHO OTHOIICHHWEC KOHECYHOI'O JaBJICHUA K Haan'IBHOMy?

OtBet:a)5;6)1; B)0.4;1)4

9. B cocyne naxonurcsi 1 MoJjib HEKOTOpOTo ra3za. I3BecTHO, UTO OTHOIIEHUE JABJICHUS Ta3a K
ero temriepatype pasuo 371 Ila/K. Yemy paBen o6bem raza?

OtBer: 2)22m;0)11; B) 041 1)4dn
10. Ilpu HarpeBaHuu rasa ero BHyTpeHHss sHeprus ysenanumiacsk ot 300 1o 700 [Ix. Kakas

paboTa ObLIa COBEpIIIEHA Ta30M, €CJTH Ha ero HarpeBanue 0buto 3arpadeHo 1000 JIx ternmorsi?
Ortgert: a). 200 6)300 B)500 r) 600



11. Ecnu B HeKoTopoM mporiecce razy coodmreno 900 [ TernoTel, a ra3 Mpu 3TOM COBEPIIIIII
paboty 500 Ik, TO BHYTpEHHSS SHEPTUs rasa:

1) yBenmmumitack Ha 1400 Jx.

2) ymenbimnach Ha 400 [Tx.

3) yBenuumiaack Ha 400 J[x.

4) ymensiunacs Ha 500 JIx.

Otser: 3)

12. B uzorepmudeckom mporiecce raz nomyuwi 300 [k Termotsl. Kakyro paboty coBeprmi ras?
Otser: a) 300 /Ix; 6) 0 ; B) 150 JIx

13. B xanopumetpe cmemanu 2 Kr Boasl mpu remnepatype 50 °C u 3 Kr BOAbI IPU TeMIEpaType

30 °C. Haiigure Temneparypy (B °C) cmecn.
a) 356)36 8)37 )38

14. Ilpu orBepaeBanuu 100 xr cranu npu TemnepaType MmiIaBiaeHus, Boraenniaoch 21 MJx
teru1oThl. KakoBa ynenpHas TerioTa miasiaeHus (B kJk/kr) ctanu?

a) 180 6) 210 B) 300

15. TennoBast MmamuHa, paboTatornias o uKiIy KapHo, 3a UK mody4aeT OT HarpeBaTess
KonudecTBo TertoThl Q1=2,512 x/Ix. Temneparypa narpesatens T1=400 K, temneparypa
xononmibHuKa T2=300 K. Haiitu paboty A, coBepIiaeMyro MalliiHOM 3a OJJUH UK.

Otser: I a) A=630 [Ix; 6) A=640 [Ix; B) A=650 JIx; r) A=660;
2) 3apaum:

1. Kucnopon, macca kotoporo 10 r, Haxonutcs npu aasinenuu 300 klla u temneparype 10 °C.
[Tocne narpeBanusi npu p=const raz 3ansu1 oobeM V=10 5. Hailftu komudectBo TeruoTel Q,
MOJTy4YEHHOE Ta30M.

Otser: Q=792 x/Ix 2 6anaa

2. J1o KaKkoi TeMIepaTypbl OXJIATUTCS BO3AYX, HaxoAsmuiics npu temmneparype t1=0 °C, eciu oH
pacuupsiercs aquabarnyecku ot oovema Vi 1o V2=2V1? [lokazarens anuabartsl s BO3ayxa
v=1,4.

Pemenue:
YpaBHeHue anadaThl

vt =1t

A
=" (7)
2

T, T
T oor1 04
T, = 207 K

T,

Otset: T>=207 K 5 6a/710B

3. Jlnst HarpeBaHMs BObI, B3sTOI npu Temneparype 20 °C, u oOpaiieHus ee B map
n3pacxo1oBaHo 2596 kJ[x sneprun. Onpeaenurte Maccy BOJbI. Y AebHasA TEIIOEMKOCTb BOJIbI
4200 JIx/(xr.K), ynenbHas Terota mapoodpazoBanus Boabl 2,26 MJx/kr.

Otger:1 kr 2 0anaa

4. B umnrHApe Mo MOPITHEM HaXOJUTCS HEKOTOpas Macca raza npu temmneparype 300 K,
3arumMarotmas npu nasieruu 0,1 MIla o6bem 6 1. Ha ckoibKko rpasycoB Hajao OXJIaJAUTh ra3 Ipu
HEM3MEHHOM JIaBJICHHUH, YTOOBI TIPH STOM ObL1a coBepiieHa padota 50 JIx mo ero cxaTuio?
OtBet: 25K 2 6anaa



5. B oquHakoBBIX OaIJIOHaX TIPH OJIMHAKOBOM TEMITEpaType HaXOAATCsl paBHBIE MAaCChl BOJIOPO/Ia
U Kuciopoja. Bo ckonbko pa3 AaBiieHHE, MPOU3BOAMMOE BOJIOPOJIOM Ha CTEHKH OayioHa, OyaeT
OoJibllie, YeM JaBJIeHHEe KUCIOPO/Ia, €CJIM MOJISIpHAs Macca Kuciopoza 32 KI/KMoJib, a BOJOPOIa

2 KI/KMOIIB?

OTserT: 16 2 6aj1a

6.01MH MOJIb HEKOTOPOTO HeabHOI0 Ta3a nzobapuyecku Harpenu Ha AT=72 K, coobmuB emy
kosinuecTBo Teria Q = 1,60 kJx. HaliTu npupaiiieHre ero BHyTpeHHEN SHEPIUH.

Pemenue:
Q=AU+ A
AU=Q—-A
A = pAV = vRAT
AU = Q — 1RAT = 1,0 x/Ix
Oteer: AU=Q-RAT=1,00 x/Ix. 5 0anaoB

7. HaliTu CpeiHIO KBAaJIPATUYHYIO <Viz> CKOPOCTh MOJICKYJT BOJOPO/Ia. Berurcinenus
BBITIOJIHUTH Ji71s1 TemmiepaTypsl T=5000 K, npu kotopoit okono 95% mosnekyn Bogopoia
JICCOIIMMPOBAHBI HA ATOMBI.

OtBeT: <vi:>=7900 M/c. 2 das1a

8. KakoBa fo/mKHa ObITh CTEIICHD CxkaThs Bo3ayxa Vi1/Vz , 4To0Obl ero TeMiiepaTypa Bo3pociia ¢
15°C no 700 °C? Cxkatue cuntarh aguadbatueiM. [lokazarens anuabarsl s Bo3ayxa y=1,4.

Ortser: V1/V2=21; 5 6a/L10B

9. IIpu n30TEpMUUECKOM pacHIMPEHUH BOOpOoaa Maccoi 1 T 00beM rasa yBeauumwics B 2 pasa.
Ormnpenenuth paboTy pacIIMPEHUsI, COBEPILCHHYIO ra30M, €Clii Temiieparypa rasa 15 °C.
Momnspras macca BOIopoa

M=2-10"3kr/mo11b.
Otet: A=829 JIxx; 5 6aniioB

10. TeruoBast mammHa, padoTarotias mo nukiry KapHo, 3a IIUKII ojiydaeT OT HarpeBarTens
KonuuecTBO TernoTel Q1=2,512 k/[x. Temneparypa narpesarena T1=400 K, remnparypa
xononuinbHUKa T2=300 K. Haiitu paboty A, coBepiiaeMyro MallliHOM 3a OJJUH UK.

OtBet: A=630 [Ix; 2 6aaaa



Koa n HanmeHOBaHMe KOMNETEHLUN:
NMepnop okoHYaHUA hopMmnpoBaHnUs KOMNeTeHUUu: 4 ceMecTp
MepeyeHb AucuunnuH (Moayrnen), NpakTUK, y4dacTByrwwux B ¢opmMumpoBaHUMn
KOMneTeHUNu:
. Ouncumnnuubl (mogynu) (6nok 1):
* B1.0.11 MonekynsapHasa duauka (2 ceMecTp)

MNepeyeHb 3aaaHui AnNs NpoBepku chOpMMUPOBAHHOCTU KOMMETEHLUK:

1) TecToBbIe 3afaHUA ((KUPHBIM LWPUGPTOM BbigerneH NpaBUbHbIN OTBET):

1. HaiiTu sHEpruo TEmIoBOro ABWXEHUS MOJICKYII KHCIOPOa, UMEIOIIEro MacCy m=1Kr npu
temneparype T=400 K.

Otser: a) U=2.6 JIx; 6) U =26-10° JIx; B) U =3,6-10° JTx;
r) U=2,6-10° Tx.

2. Ilpu KaKkoii TemMIiepaType cpeauss KBagpaTHdHas CKOPOCTh MOJIEKYII KHCIOpoaa OyaeT paBHa
450 m/c?

Otset: a) T=360 K; §) T=260 K; B) T=410 K; r) T=310 K;

3. B onrHaKOBBIX OaTOHAX MPU OJIMHAKOBOM TeMITepaType HaXOsATCsl paBHBIE MAacChl BOJIOPO1a
U Kucioposia. Bo ckoJbKko pa3 IaBieHue, MPOU3BOJAUMOE BOJIOPOJIOM HA CTEHKHU OaslioHa, OyneT

0oJIbIIIe, YeM JaBJIICHHE KHCIIOPO/Ia, €CIIM MOJIIpHAs Macca KAcaopoia 32 Kr/KMOJIb, a BOJIOPO/Ia

2 KI/KMOJIb?

Otger: a) 5;0) 16; B) 10 1)8;

4. Kak 3MEHUTCS CpeIHsISI KHHETHYSCKAast YHEPTHUS TEILUIOBOTO JIBMKCHHS MOJICKYJT HJICaTbHOTO
ra3a npu yBeJIMYeHHH a0COIIOTHOM TeMIeparypsl B 2 paza?

OTgerT: a) yBenu4uTcs B 5 pa3; 0) yBenTU4UTCs B 2 pa3a; B) HE U3MEHUTCS

5. KakoBa cpenHss kBapaTU4HAast CKOPOCTh aTOMOB refus B atmocdepe Connna? Temmneparypa
nosepxHoctu Comaia 6000 °C. I'enuit — atomapubiid, M = 4 1/MOJIb.

Ortger: a) 6250 m/c; 6) 1600 m/c; B) 4500M/c

6. ['a3 m30TepMHUYECKH PaCIIMPIIIN TaK, YTO €T0 JaBICHHE YMEHBIINIIOCH B 4 pa3a. Bo ckoibko
pa3 ¥ Kak U3MEHUJIICS er0 00beM?

OtBert: a) yBenuuuTcs B 5 pa3; 0) yBeIUUYUTCS B 2 pa3a; B) HE U3MEHUTCS; I) YBETUIHUTCS B 4
pasza

7. Bo CKOJIBKO pa3 U3MEHUTCS JAaBICHUE Pa3peKEHHOT0 OJJHOATOMHOIO T'a3a, €CIH IPU
YBEJIMYEHUH KOHIEHTPALMK MOJIEKYJI ra3a B 3 pa3a ero abCoJIIOTHas TEMIIEpaTypa yBEJINYUTCS B
2 paza?

Otger: a) yBenuuuTcs B 5 pa3; 0) yBenuuuTcs B 2 paza; B) HE UBMEHUTCS; I) YBEITUUUTCA B 6
pas

8. KOHHCHTpaHI/IIO MOJICKYJ OAHOATOMHOI'O UACAJIBHOI'O I'a3a YMCHBIINIIN B 5 pas.
OI[HOBpeMeHHO B2 pas3a YBCJINYUWIN CPCAHIOIO DOHEPTHUIO XaOTUIHOT'O ABHUIKCHUA MOJICKYII I'a3a.
quy PaBHO OTHOIICHHWEC KOHECYHOI'O JaBJICHUA K Haan'IBHOMy?

OtBet:a)5;6)1; B)0.4;1)4

9. B cocyne naxonurcsi 1 MoJsib HEKOTOPOro ra3a. U3BecTHO, 4TO OTHOIIEHUE JaBJICHHS Ta3a K
ero temriepatype pasuo 371 Ila/K. Yemy paBen o6bem raza?

OtBer: 2)22m;0)11; B) 041 1)4dn
10. Ilpu HarpeBaHuu rasza ero BHyTpeHHss sHeprus ysenauumnack ot 300 no 700 Ix. Kakas

paboTa ObLIa COBEPIIIEHA Ta30M, €CJTH Ha ero HarpeBanue 0buto 3arpadero 1000 JIx ternmorsi?
Ortgert: a). 200 6)300 B)500 r) 600



11. Ecnu B HeKoTopoM mporiecce razy coodmreno 900 [ TernoTel, a ra3 Mpu 3TOM COBEPIIIIII
paboty 500 Ik, TO BHYTpEHHSS SHEPTUs raza:

1) yBenmmumiiack Ha 1400 JIx.

2) ymenbimnach Ha 400 [Tx.

3) yBenuumiaack Ha 400 J[x.

4) ymensiunacs Ha 500 JIx.

Otser: 3)

12. B uzorepmudeckom mporiecce raz nomyuwi 300 [k Termotsl. Kakyro paboty coBeprmi ras?
Otser: a) 300 /Ix; 6) 0 ; B) 150 JIx

13. B xanopumetpe cmemanu 2 Kr Boabl mpu temneparype 50 °C u 3 Kr BojbI IPH TeMIepaType

30 °C. Haiigure Temneparypy (B °C) cmecn.
a) 356)36 8)37 )38

14. Ilpu orBepaeBanuu 100 xr cranu npu TemnepaType MmiIaBiaeHus, Boraenniaoch 21 MJx
teru1oThl. KakoBa yienpHas TerioTa riasiaeHus (B Kk/kr) ctanu?

a) 180 6) 210 B) 300

15. TennoBast MmamuHa, paboTatornias o uKiIy KapHo, 3a UK mody4aeT OT HarpeBaTess
KonudecTBo TertoThl Q1=2,512 x/Ix. Temneparypa narpesatens T1=400 K, temneparypa
xononuibHuKa T2=300 K. Haiitu paboty A, coBepIiaeMyro MaliiHOMN 3a OJJUH IHKII.

Otser: I a) A=630 [Ix; 6) A=640 [Ix; B) A=650 JIx; r) A=660;
2) 3apaum:

1. Kucnopon, macca kotoporo 10 r, Haxonutcs npu aasinenuu 300 klla u temneparype 10 °C.
[Tocne narpeBanusi npu p=const raz 3ansui oobeM V=10 5. Haiitu komudyectBo TeraoTsl Q,
MOJTy4YEHHOE Ta30M.

Otser: Q=792 x/Ix 2 6anaa

2. J1o KaKkoi TeMIepaTypbl OXJIATUTCS BO3AYX, HaxoAsmuiics npu temmneparype t1=0 °C, eciu oH
pacuupsiercs aquabarnyecku ot oovema Vi 1o V2=2V1? [lokazarens anuabartsl s BO3ayxa
v=1,4.

Pemenue:
YpaBHeHue anadaThl

vt =1t

A
=" (7)
2

T, T
T oor1 04
T, = 207 K

T,

Otset: T>=207 K 5 6a/710B

3. Jlnst HarpeBaHMs BObI, B3sTOI npu Temneparype 20 °C, u oOpaiieHus ee B map
nu3pacxo1oBaHo 2596 kJ[x sneprun. Onpeaenure Maccy BOJbI. Y A€IbHAs TEMIIOEMKOCTh BOIBI
4200 JIx/(xr.K), ynenbHas Terwiota mapoodpazoBanus Boabl 2,26 MJx/Kr.

Otger:1 kr 2 0anaa

4. B umnrHApe Mo MOPITHEM HaXOJUTCS HEKOTOpas Macca raza npu temmneparype 300 K,
3anuMarotmas npu gasiernn 0,1 MIla o6bem 6 1. Ha ckoibpKko rpaaycoB Hago OXJIaJAUTh ra3 Ipu
HEM3MEHHOM JIaBJICHHH, YTOOBI TIPH 3TOM ObL1a coBepieHa padota 50 Ik mo ero cxaTuio?
OtBet: 25K 2 6anaa



5. B oquHakoBBIX OaIJIOHaX TIPH OJIMHAKOBOM TEMITEpaType HaXOAATCsl paBHBIE MAaCChl BOJIOPO/Ia
U Kuciopoja. Bo ckonbko pa3 AaBiieHHe, MPOU3BOANMOE BOJIOPOJIOM Ha CTEHKH OaJUToHa, OyAeT

OoJibllie, YeM JaBJIeHHEe KUCIOPO/Ia, €CJIM MOJISIpHAs Macca Kuciopoza 32 KI/KMoJib, a BOJOPOIa

2 KI/KMOIIB?

OTserT: 16 2 6aj1a

6.01MH MOJIb HEKOTOPOTO HeabHOI0 Ta3a nzobapuyecku Harpenu Ha AT=72 K, coobmuB emy
kosinuecTBo Terta Q = 1,60 kJ[x. HaliTu npupaiiienre ero BHyTpeHHEN SHEPIUU.

Pemenue:
Q=AU+ A
AU=Q—-A
A = pAV = vRAT
AU = Q — 1RAT = 1,0 x/Ix
Oteer: AU=Q-RAT=1,00 x/Ix. 5 0anaoB

7. HaliTu CpeiHIO KBAaJIPATUYHYIO <Viz> CKOPOCTh MOJICKYJT BOJOPO/Ia. Berurcinenus
BBITIOJIHUTH [i71s1 Temniepatypsl T=5000 K, npu koTopoit okosio 95% momnekyn Bogopoaa
JICCOIIMMPOBAHBI HA ATOMBI.

OtBeT: <vi:>=7900 M/c. 2 das1a

8. KakoBa fo/mKHa ObITh CTEIICHD CxkaThs Bo3ayxa Vi1/Vz , 4To0Obl ero TeMiiepaTypa Bo3pociia ¢
15°C no 700 °C? Cxkatue cuntarh aguabatueiM. [lokazarens anuabarsl ans Bo3ayxa y=1,4.

Ortser: V1/V2=21; 5 6a/L10B

9. IIpu n30TEpMUUECKOM pacHIMPEHUH BOOpOoaa Maccoi 1 T 00beM rasa yBeauumwics B 2 pasa.
Ormnpenenuth paboTy pacIIMPEHUsI, COBEPILCHHYIO ra30M, €Clii Temiieparypa rasa 15 °C.
Momnspras macca BOIopoaa

M=2-10"3kr/mo11b.
Otet: A=829 JIxx; 5 6anjioB

10. TeruoBast mammHa, padoTarotias mo nukiry KapHo, 3a IIUKII ojiydaeT OT HarpeBarTens
KonuuecTBO TernoTel Q1=2,512 k/[x. Temneparypa narpesarena T1=400 K, remnparypa
xononminbHUKa T2=300 K. Haiitu paboty A, coBepIiaeMyro MalinHOMN 3a OJJUH UK.

OtBet: A=630 Ix; 2 6aaaa



