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1. HEJIM U BAJJAYU JUCHUTIJIMHBI
esin 0OcBOCHUA TUCHUILIHHBI (MOYJIA):

Lenbro OCBOSHMSI JUCIUIUIMHBI SBIISIETCS: CO3/1aHNe (DyHIaMEHTaIbHOM 0a3bl 3HAHUH MO
MOJICKYJISIpHOM (hU3KKeE, HA OCHOBE KOTOPOU B abHEUIIIEM MOXHO pa3BHBATh OoJiee yriayoieHHoe
U JICTATM3UPOBAHHOE M3YYECHUE BCEX Pa3/iesioB (PU3UKH U CHEHATH3HPOBAHHBIX KYPCOB.

3agaun:

3agauaMyu OCBOEHUS AUCLUILIUHBI SBIISIOTCA:

* U3y4€HHUE OCHOBHBIX (PU3MUECKUX MOJIEJIEH U MIPOLIECCOB B paMKaX MOJIEKYIISPHOM
(07637047

* YCTAHOBJICHHE CBSI3U MEKIY Pa3TUYHBIMUA (PU3NUECKUMU SIBICHUSMH, BHIBOJ
OCHOBHBIX 3aKOHOB B BUJIE MATEeMaTUUYECKUX YpaBHEHHUIA;

* IOCTAHOBKA U aHAJIN3 33/1a4, IPUMEHEHHUE PA3TUYHBIX METO/IOB PEIICHUS

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Hukn (paznmen) OIT:  B1.0O
TpeGoBanus K npeABapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

B kypce usnaratorcs 6a3oBble, HO, B TOXKE BpeMs, GyHAaMEHTallbHbIE IPEACTABICHUS O
TEPMOJIMHAMMKE, MOJEKYISPHON (PU3KKe U PU3NUECKON KUHETHKE, HA OCHOBE KOTOPBIX B
JlaJibHEeHIIeM MOXKHO pa3BUBaTh 0oJjiee YIIIyOJeHHOE U AETAIU3UPOBAHHOE U3YUEHHE BCEX
pa3zenoB (GU3MKU U CIIEHUATU3UPOBAaHHBIX KypCOB. YPOBEHb HaYaJIbHON MOATOTOBKU
o0yyaroIerocs Juist yCIeuHoro OCBOCHUs AUCHUILIUHBL: FIMeTh npeacTaBieHne 00 OCHOBHBIX
HOHATHUAX U 3aKOHAX MOJIEKYJISIPHOM (PU3MKH B paMKax MpOrpaMMBbl CpeAHEN MIKOJIbI; 3HATh
anre0py, FTEOMETPUIO U OCHOBBI MATEMAaTHYECKOTO aHAIN3a B PAMKaX MPOTPaMMBbI CPEIHEN MIKOJIBI.
HekoTopsie aeMeHThl  MaTeMaTH4EeCKOTo aHaIu3a U aareOpbl, HE BXOAAIIUE B IIKOJIbHBIN KYypC,
BBOJISITCS 110 Mepe HEOOXOJUMOCTH.

MaremaTnueckuii aHaIn3
AHanuTuyeckas TeoMeTpus U JIUHEeWHas anredpa

JAucuMmianHbl (MOIYJIH) M NPAKTHKH, 1JI51 KOTOPbIX 0CBOEHHE TAHHOH THCHMIINHBI
(MoayJis1) He00X0AMMO KaK NMpeAlecTBYIIee:

TepMO,[[I/IHaMI/IKa " CTaTUCTUYCCKasA (1)I/ISI/IK8.
dusnka KOHACHCUPOBAHHOI'O COCTOSAHUS BCIICCTBA
9HeKTpI/I‘leCTBO N MarH€Tusm

ATomHas pusmka
3. OFBEM JIUCHHUIIVIMHBI

O01mAas TPyI0eMKOCTh 4 3ET
YacoB 1o yueOHOMY IJIaHy 144
B TOM 4HCJIe:

ayJIUTOPHBIC 3aHATHUS 72
caMocCTosITelIbHas paboTa 45
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1.1: Obnanaer 6a30BBIMU 3HAHUSIMU B 00J1aCTH (PU3UKU U paguoPU3UKU

OIIK-2.2: ITpoBOaUT TeOpETUUYECKOE N3YICHHE OOBEKTOB, CHCTEM U MTPOIIECCOB B paMKax
TCMbI HAYyYHOT'O UCCJICAOBAHUA

VK-1.1: Ananusupyer 3a1aqy, BeIICISSI €€ 0a30BbIe COCTABIISIONINE



VK-1.5: PaccMarpuBaeT v npeajaracT BO3MOKHbIE BAPUAHTHI PEIIECHUS OCTaBIECHHOU
3aJja4M, OLICHUBAsI UX JIOCTOMHCTBA U HEJOCTATKU

5. BUJbI KOHTPOJIA

Buzael koHTpOJISI B cemecTpax:

SK3aMEHBI | 2

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TIpenoaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HaumenoBaHue pa3jiesioB U Bun Cemectp | HacoB | Uctou- | [Ipumeuan-
3aHAT. TeM sausaTusa | / Kype HUKH He
Pasnen 1. [Ipeamer
MOJIEKYJISIPHOM (bU3UKH.
OcCHOBHBIC ITOHSTHS
TEPMOJIMHAMHUKH.

1.1 | TepmomuHamMU4EeCKUI u|Jlex 2 4 JIT.1 J11.2
CTaTUCTUYECKUI METObI JI1.3J11.4
W3Y4YCHUS MaKpOCKOITHYECKHUX
CHCTEM. TepmonnHaMuUecKue
cucteMbl. TepMoaMHAMUYECKOE
paBHOBECHE. Temnepartypa.

Tepmometpus.
TepmoauHaMuUecKue
rapameTpBbl. VYpaBHeHue
COCTOSIHHS.

1.2 |Tepmomunamuueckue cucremsl. |IIp 2 2 JI1.1JI1.2
TepMmoauHamMuueckoe JI1.3J11.4
paBHOBECHE. Temmnepartypa.

Tepmomerpusi.
Tepmonunamuyeckue
napaMmeTphl. VYpaBHeHue
COCTOSIHHMS.

1.3 |Buyrtpennss oHeprusi, pabora,|Jlex 2 2 JI1.1JI1.2

TEIUIOTA. IlepBbIit 3aKOH JI1.3 J11.4
TePMOJUHAMUKHU. TernaoeMKOCTb.
[IpuMeHeHne mepBOro 3akoHa
TEPMOAMHAMHUKHU K TpoIleccaM B
HJIeaTbHOM rase.
Annabarnueckuii rpotiecc.
Ypasuenue IlyaccoHa.

1.4 |Buytpennsss sHeprus, paborta,|Ilp 2 2 JI1.1 J11.2

TETUI0TA. IlepBbIii 3aKOH JI1.3J11.4
TEPMOJUHAMUKHU. TerIoeMKoCTb.
[IpuMeHneHue mepBOro 3aKoHa
TEPMOAMHAMHUKHU K TIpoIleccaM B
HJIeaTbHOM rase.
Annabarnueckuii npotiecc.
YpasHenue IlyaccoHa.




1.5

Hukbl. TennoBeie u
XOJIOAWIIbHBIE MaluHbL.  [{uki
Kapmno. Bropoit 3aKO0H
TEPMOJUHAMUKHU. [Toctynaret
Tomcona u Kunaysuyca.
ObpatuMble W HeoOpaTHMBbIE
npoueccel.  Teopema  KapHo.
TepMoguHamMuueckast IIKaja
TEMIIEPATYP.

Jlek

JI1.1JI11.2
J1.3 J11.4

1.6

Hukbl. Tennoseie u
XOJIOAWIbHBIE MamuHbL.  [{uki
Kapno. Bropoii 3aKOH
TEPMOJTMHAMHUKH.

J1.1JI11.2
J1.3 JI1.4

1.7

PaBeHncTBO Knaysuyca.
OHTponusi. 3aKOH BO3pACTaHUS
SHTPOIIHH. @yH/1aMEHTAJIbHOE
COOTHOILIEHUE ['uG6ca.
TepMmoanHamMuyeckue (QyHKIIHH.
Tpetuit 3aK0H TEPMOIMHAMUKH.

Jlek

J1.1JI11.2
J1.3 JI1.4

1.8

PaBenctBo Kiayznyca.
OHTponusi. 3aKOH BO3pacTaHUs
SHTPOIIHH. @yH/1aMEHTAJIbHOE
COOTHOILIEHUE ['uG6ca.
TepMmoanHnamMuyeckue (QyHKIIHH.
Tpetuit 3aK0H TEPMOIMHAMUKHU.

Ilp

J1.1J11.2
J1.3 J11.4

1.9

TernonpoBOAHOCTS. 3akoH
Dypse. [Ipocreiimume
CTallMOHApHBIE 3a1a4u
TEIJIONPOBOJHOCTH.
BripaBHuBaHUE TEeMnepartyp.

Jlex

J1.1J11.2
J1.3 J11.4

1.10

TennonpoBoAHOCTS. 3aKoH
Dypse. IIpocreiimue
CTallMOHapHbIE 3a1a4u
TEIJIONPOBOJHOCTH.
BeIpaBHUBaHME TEMIIEpATYP.

Ip

J1.1J11.2
J1.3 J11.4

111

TepMoanHaMUYECKUI METO/.

10

JI1.1J11.2
J1.3J11.4

Pasnen 2. CraTucTuuecKue
NPEJCTaBACHUS B MOJICKY/ISPHOM
buznke

2.1

MexxMoneKyIsipHbIe
B3alMOJICUCTBUSL. Monens
WjeanbHOro rasa. /laBieHwue rasa.
MonekynsapHO-KUHETUYECKU I

CMBICIT TEMIEPATYPHI.
PaBHOMepHOE pacnpeneneHme
KMHETUYECKOM  DHEpPruM IO
CTEIEHAM CBOOO/IEL.

TennoeMKoCTh HIeaNThHBIX Ta30B
U TBepAbIX Tel. bpoyHOoBckoe
JBUKCHHE

Jlex

J1.1J11.2
J1.3 JI1.4




2.2 |Mogens UOEaIbHOrO raza. | [Ip JI1.1 J11.2

JlaBneHnue rasa. JI1.3J11.4
MonexkyIsapHO-KMHETUYECKU I
CMBICIT TEeMIIepaTyphl.
PaBHOMepHOE pacnpeneneHue
KUHETUYECKOMN SHEPTUU o
CTETICHSIM CBOOO/IBI.
TermoeMKoCTh HICAIBHBIX T'a30B
Y TBEPJIbIX TEI.

2.3 |Pacnpenenenue wmomekyn o |llp JI1.1J11.2
CKOpPOCTSM JI1.3J11.4

2.4 |Pacnpenenenue  moisekyn  mo |Jlek JI1.1J11.2

CKOPOCTSIM. OyHKIMHT JI1.3J11.4
pacnpezeneHus Maxkcgema.
Pacnpenenenne  Mojekyn 1o
a0COMIOTHBIM 3HAYCHUSIM
CKOPOCTH. XapakTepHble
CKOPOCTH. DKCIepUMEHTalIbHas
poBepKa pacnpezeneHus
Makcgemia. CToNKHOBEHHUS
MOJIEKYJI CO CTEHKOM cocy/ia.

2.5 |Monekynsl B cuioBoM 1oie. [ Jlek JI1.1J11.2
BapomeTpuueckas dbopmyna. JI1.3J11.4
Pacnipenenenue boapnmana.

CBsi3b pacrpeaeneHuit
Bbonsiimana u MakcBeinna.
2.6 |Pacnpenenenne bonpimana. I1p JI1.1J11.2
J1.3J11.4

2.7 | CraTuctuueckui cMmbica | JIek JI1.1J11.2
SHTPOIIHH. dnyKTyanuu. J1.3 J11.4
3aBUCHUMOCTh OTHOCUTEIBHOMN
GIIyKTyaluu OT 4rcia MOJICKYI

2.8 | ®nykTyanum. 3aBucumocts | IIp J1.1J11.2
OTHOCUTEJIbHOW (PIyKTyaluu OT J1.3 J11.4
qrcia MOJICKYIT

2.9 |Pacnpenenenns Makceemna u|Cp JI1.1J11.2
bonbimana. J1.3J11.4
Paznen 3. SIBnenus neperoca

3.1 |SBnenuss mepeHoca B razax.|Jlek J1.1J11.2
Cpenusas jymmHA  CBOOOJHOTO JI1.3J11.4

npobera MOJIEKYII.
MonekynsipHO-KMHETHYECKast
OIICHKA K03 HUIIMEeHTOB

nepeHoca B raszax. SIBieHus B
pa3psHKEHHBIX Ta3ax.




3.2

MonekynspHO-KHHETHIECKAas
OLICHKA KO3 PHUIIIEHTOB
nepeHoca B rasax.

JI1.1JI11.2
J1.3 J11.4

3.3

Juddysus, TemIonpoBOIHOCTh U
BHYTPEHHEE TPEHUE

J1.1J11.2
J1.3 J11.4

Paznen 4. ®a3oBble nepexonbl U
TIOBEPXHOCTHBIC SIBJICHHSI

4.1

®dazoBbie nepexobl. CucTeMbl ¢
IIEPEMEHHBIM  YHCJIOM YacTHII.
XUMHUYECKUI [IOTEHLIAAL.
VYcenosus paBHOBECHS
IByX(a3HOW OJHOKOMIIOHEHTHOM
CHUCTEMBI. YpaBHeHHE
Knaitnepona-Kiay3uyca.

®dazoBble auarpaMMmsbl. TpoiHas
touka. IlonsaTne o (¢a3oBbIX
IIepexo1ax BTOpOro poja

Jlex

J1.1J11.2
J1.3 J11.4

4.2

YpaBHeHue
Knaiinepona-Knay3uyca.
®azoBbie AuarpaMmbl. TporHas
TOYKA.

Ip

JI.1J11.2
J1.3 J11.4

4.3

I'panuna paszzeina das.
IToBepxHOCTHOE HaTsDKECHHUE.
®opmyna Jlamnaca. CmaunBaHue.
Kanumnsipueie SBJICHUSL.
3aBUCUMOCTh JaBIICHUS
HACBIILIEHHOTO apa OT KPUBU3HBI
IIOBEPXHOCTHU KUIKOCTH.
MertacTaOunbHbIE COCTOSHUS.

Jlex

J1.1J11.2
J1.3 J11.4

4.4

®opmyna Jlamaca. CmaunBaHue.
Kanumnsipueie SBJICHUSL.
3aBUCUMOCTh JaBIICHUS
HACBIIIEHHOTO apa OT KPUBU3HBI
MTOBEPXHOCTHU KU IKOCTH.

J1.1J11.2
J1.3 J11.4

4.5

HOBerHOCTHI)IG SIBJICHUSA.

Cp

JI1.1J11.2
J1.3J11.4

Paznen 5. TBepapie Tena

5.1

TBepaple  Tena. OcHoBHBIE
CBOICTBa KpPHUCTAJIJIOB.
Kpucranmnueckas peleTka.
ONEeMEHTHI CUMMETPUHU
KpHUCTAJIJIOB. Jedextor B
KpHUCTaJIax.

Jlex

J1.1J11.2
J1.3 J11.4

5.2

OJIEMEHTHI CUMMCTPUU
KpHUCTAJIJIOB.

JI1.1J11.2
J1.3 J11.4




5.3 | Cratuctuyeckuii u|Cp 2 12 JI1.1J11.2
TEPMOJUHAMUYECKUN  MOIXOJbI JI1.3J11.4
IIPY OMMCAHUU TBEPAOTO Tela

Paznen 6. Kontpoib

6.1 |IIpoBepounbie pabOTHI U 3K3aMeH | DKk3aMeH |2 27 J.1JI11.2
J1.3J11.4

Oo0pa3oBaTesibHbIE TEXHOJIOTUH
KJIACCUYCCKUC JICKIHH, PCIICHUC I'PYHIIIOBLIX U MHAWBUAYAJIbHBIX 3aa4.

Cnucoxk 00pa3oBaTeIbHbIX TEXHOJIOTH A

1 | AKTUBHOE CilylIaHue

8. OHEHOYHBIE MATEPHAJIbI JUISI TIPOBENTEHU A TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUA

8.1. OueHouHble MaTepUAJbI JAJ15 MPOBEAEHUs TeKYylIel aTTecTaluu
Cwm. npuiokeHue
8.2. OueHouHble MaTEpUAJIbI JAJ151 TPOBEAEHUs TPOMEXKYTOYHOI aTTecTAllNU
CM. IPUJIOKEHHE
8.3. TpeOGoBaHus K PelITHHI-KOHTPOJIIO

Bceero crynent moxet nonyuuts 100 6amnos = 60 6amnos Ha Mmogynu + 40 OansioB Ha
IK3aMeHe

B kaxxmom Mojyne cTyIeHT MOKET MOIy4IuTh MakcumyM 30 6aminos, u3 Hux 20 6annos 3a
TeKyIyro padoty, a 10 6amioB — 3a peHTUHTOBBIA KOHTPOJIb.

O6yuatomemycs, HaOpasiiemy 40-54 Gasuta, pu MOABEICHUH UTOTOB ceMecTpa (Ha
MIOCJIETHEM 3aHATHH 110 TUCIHUILINHE) B PEUTHHTOBOW BEJOMOCTH y4eTa YCIIeBAeMOCTH U 3aUETHON
KHIKKE MOKET OBITh BHICTABJICHA OIIEHKA «yJOBIETBOPUTEIHHO.

O6yuatomemycs, HaOpaBiemy 55—57 0ayuioB, PU MOABEACHUN UTOTOB ceMecTpa (Ha
MIOCJIETHEM 3aHATHH 110 TUCIHILUINHE) B rpad)e peHTHHTOBOM BEIOMOCTH y4eTa yCIeBAEMOCTH
«[IpemuanbHbie OamIb» MOXKET ObITh 100aB/IeHO 15 GaIoB U BHICTaBJIEHA HK3aMEHALIMOHHAs
OIIEHKA «XOPOIIIOY.

O6yuatomemycs, HaOpaBiemy S8—60 0ayuIoB, IPU MOABEACHUN UTOTOB ceMecTpa (Ha
MOCJIETHEM 3aHATHH 10 TUCIHUILUINHE) B Tpad)e peHTHHTOBOM BEIOMOCTH y4eTa yCIEeBAEMOCTH
«IIpemuanbHBIC OAIITBI) MOXKET OBITH J00aBIEHO 27 OAJIJIOB M BHICTABJICHA K3aMEHAITHOHHAS
OIIEHKA «OTIUIHOY.

OO6yuatomuiicsi, HaOpaBiuii 10 39 6aIOB BKIIOYUTEIHHO, CAAET IK3aMEH.

9. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCIHUATLTAHBI (MOLY.JIST)

9.1. Pexomenayemas aureparypa

9.1.1. OcHoBHas JUTEpaTypa

HIndp Jlureparypa

JI1.1 |HoBocenos, Measenesa A. I'., I'pymmues lO. T'., [Tactymenkos, Jlekuu o oomei
¢dusuke. MonekynsapHas pusnka u TepMogrHaAMuKa, TBephb: TBepCKOW rocyaapCTBEHHBIN
yHuBepcurtert, 2022, ISBN: ,

URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5462818




JI1.2 | CuByxuH, O0muii kypc ¢puszuku, Mockpa: M3natensckas ¢upma "duszuko-

MmaTtemaTtuueckas jurepatypa" (PU3MATIINUT), 2014, ISBN: 978-5-9221-1514-8,
URL: https://znanium.com/catalog/document?id=303206

JI1.3 [CagenweB U. B., Kypc o6meit ¢pusuku. B 3 Tomax. Tom 1. Mexanuka. MonekynsipHas

¢usuka, Cankr-Ilerepoypr: Jlanb, 2023, ISBN: 978-5-507-48093-7,
URL.: https://e.lanbook.com/book/341150

JI1.4 |CagenneB U. B., MonekynsipHas ¢pusuka u repmoannamuka, Cankr-IlerepOypr: Jlanb,

2022, ISBN: 978-5-8114-9197-1,
URL.: https://e.lanbook.com/book/187739

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Kaspersky Endpoint Security 10 qyss Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

o | BRlwWwIN]E

3.2 CoBpeMeHnHbIe podeccuoHATIbHbIE 0a3bI JAHHBIX M HHGOPMALMOHHbIE CIIPABOYHbIE

CUCTEMBbI

9BbC «ZNANIUM.COM»

9bC «IOPAUT»

OBbC «YHuBepcurerckasi OMOIMOTEKa OHJIANH

9BC «Jlaup»

gl Bl W N =

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha >xypHaib)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIS)

AyauT-1 Oo6opynoBanue
3-218 KOMIUIEKT yueOHOM Mebenn, epeHOCHOH HOYTOYK, IPOEKTOp, IKpaH
3-226 KOMIUIEKT yueOHOoM Me6enu, MukiepHslil mynbT, Ay1noKoMIUIeKT, HTepakTuBHAs
CUCTEeMa, IPOoeKTop, TereKOMMYyHUKAIIMOHHbIE IIKa(dbl, SKpaH, KOMIBIOTED
3-227 KOMIUIEKT y4eOHOU MeOesu, MepeHOCHO HOYTOYK, MPOEKTOP, IKpaH
3-228 KOMIUIEKT yueOHOM Mebenn, NepeHOCHOH HOYTOYK, IPOEKTOp, IKpaH
3-2020 | xommieKkT yueOHOI Mebenu, TepeHOCHON HOYTOYK, TIEPEHOCHON MYJIbTUMEIUHHBIN

IIPOEKTOP, PKpPaH

11. METOANYECKHUE MATEPHUAJIBI U1 OBYYAIOLIUXCA 11O OCBOEHHIO

JUCHUIIIAHBI

CwMm. npunoxeHue




OIIEHOYHBIE MATEPHUAJIBI 115 TIPOBEJEHUS TEKYIIEA U
MNPOMEXYTOYHOM ATTECTAIIUA

3apnanme: Pemmmth 3amauy: I[loctosiHHas temmeparypa t; = 18 °C B komHate
nojaepxkuBaercs ekTpoHarpenateneM momHoctd N = 500 Bt. Temnepatypa Bo3nyxa
cHapyxu t, = — 21 °C. [na noxnep>kaHusi B KOMHATE TOW K€ TEMIIepaTypbl MOXHO
HCIIOJIb30BaTh BMECTO AJIEKTPOHArpeBaTeslsl TEIUIOBOM Hacoc (TEIioBas MallllHa,
paboTatomiasi Mo xoJoAuiabHOMY HukiIy). Kakyto MunuMansayto MomuocTs N' Oynmer
NOTPEOJISITH OT SJIEKTPOCETH TEIJIOBOM HACOC, pabOTAIOIINIA C MAKCUMAJIbHO BO3MOKHOMN
3 PEKTUBHOCTHIO?

Cnoco0 arrecrauMu: NMMCbMEHHBIN

Kpurepun oumenkm: * Bricokuii ypoBeHb (3 Oajia Mo KaXAOMYy KpPUTEPHUIO):
[Tonumaer pusnyeckre NPUHLMIBI pa0OTHI TEIJIOBBIX MAIIMH. MOXET HaUTH (GopMmyiy
JUISl pacyeTa MOILHOCTH TEIUIOBOTo Hacoca. [lonmyyaeT pemenue;

Cpennuii ypoBeHsb (2 6ania 1o kaxxaomy kpurepuio): [lonnmaer pusuky siBineHus,
YKa3aHHOTO B yCJIOBUHU 33Jaud. 3HaeT popMyiy s pacyeTa MolHOCTH. HeyBepeHHO
NPUMEHSET €€, 3alKchiBas HeoOXoaumble cooTHoueHus. [lonydaer pemenue;

Huskuit ypoBens (1 6amn no kaxaomy kpureputo): [loHumaer Gusuky siBieHus,
YKa3aHHOTO B YCJIOBMH 3aJaul. 3HaeT OCHOBHbIE (hopmyibl. C TpyaoM NpUMEHSIET UX,

3aIIMChIBas HGO6XOI[I/IMI)IG COOTHOIIICHMA.

3amanue: Pemnre 3agauy: MneanbHblid ra3 CKUMAETCS N0/ TOPIIHEM B [IMJIMHAPE
TaK, 4TO YXOJSUIIEE B OKPYKAIOUIYID CpPely TEIUIO PAaBHO H3MEHEHUIO BHYTPEHHEU
sHepruu raza. Onpenenure padoTy, 3aTPAUYCHHYIO Ha CoKaTHe OAHOTO MOJIS rasa Mnpu
M3MEHEHUU o0bemMa B JBa paza. Uemy paBHA TEIIOEMKOCTH B 3TOM Tpoiiecce?
HauanbHas Temnieparypa rasa passa 7y.

Cnoco0 arrecraluu: NICbMEHHBIN.

Kpurepuu onenku: * Bpicokuii ypoBeHb (3 Oamia 1Mo KakIOMy KPHUTEPHIO):
[Tonumaer ¢GuU3UKY SBJICHUSA. YMEET BBIUHMCIISITH H3MEHEHUS] TEPMOJIMHAMUYECKHUX
BEJIMYMH B TEIUIOBBIX Mporieccax. [loyueH npaBUiIbHbINA OTBET;

Cpennmuii ypoBeHs (2 6aiia mo kaxaoMy kputepuro): [lonumaer pusuky siBIeHuUS.
[Ipon3BOAUT BBIYMCIEHUS TEPMOAMHAMUYECKUX BEJIIMYMH B MPOCTEUIIMX CIIydasix.

ITonydeH npaBUIBHBIN OTBET.



Huskuit ypoBens (1 0amn nmo kaxaomy kpurepuro): [lonnmaer Gpusuky siBaeHuUs.
HeyBepeHHO BBIUMCISET HW3MEHECHHS TEPMOJAMHAMUYECKUX BEJIMYMH B TEIJIOBBIX

Imponeccax. HOHyIIGH HETOYHBIM OTBET.

3aganue: Pemute 3amauy: Hamummre Beipakenue mis jgoiau (AN/N) mosekys
ra3a, KHHETHYECKHE YHEPTUH ITOCTYIIATEIBbHOTO ABH)KEHUS KOTOPBIX IIpH TeMiieparype 71
3aKJIFOueHBI MeXy € 1 € + de. Haliure HauBeposTHelilee 3HaUCHHE 3TOW YHEPTUH Ep,.

Cnoco0 arrecraluu: MUCbMEHHBIN

Kpurtepun ouenku: * Boicokuil ypoBeHb (3 Oamia Mo KaXIOMy KpPUTEPHIO):
[JoHuMaeT MaTeMaTHYeCKHil anmapar KBAaHTOBOW TEOPUM, M 3alMCHIBAET OCHOBHBIE
COOTHOILICHHSI KBAHTOBOM MeXaHUKHU. [loydaeT npaBUIIbHBIN OTBET;

Cpenuuii ypoBeHb (2 6aiiia mo KaxaoMmy Kputeputo): [loHnmaeT maTeMaTuueckui
anmapar KBaHTOBOW TEOpUH, HO HEYBEPEHHO 3alMCBHIBAET OCHOBHBIE COOTHOILCHMSI
KBAaHTOBOW MeXaHUKHU. [lomydaeT npaBuiIbHBIN OTBET;

Huzkwuit ypoBens (1 6amn no xaxnomy kputepuro): [loHnmaer MmaTemaTHueckuii
amrapar KBaHTOBOM TEOPUM, M C TPYAOM 3alMCBIBAET OCHOBHBIE COOTHOIICHUS

KBAaHTOBOW MeXaHMKHU. [lomydaeT HenpaBUIIbHBIN OTBET.

MeToauueckue MaTepUAIbI 1Jisl 00y4alOUIUXCH M0 OCBOEHUIO M CIUIIIMHBI

— NIAHbL NPAKIMUYECKUX (CEMUHAPCKUX) 3aHAMUL

Cemunap 1: Pemenue 3agau  Ha TemMy  «YpaBHEHHE  COCTOSIHUSA
TEPMOJIMHAMHUYECKON cucTeMbl. Y paBHeHue Knaneiipona-MeHeneeBay.

[Ipumeps! 3a1au:

1. AtMmocdepa BeHepbl MOYTH TMOJHOCTHIO COCTOUT W3 YIJIEKHCIIOrO rasa.
Temmneparypa y noBepxHoctu mianeTsl okoso t =500 °C, a naBnenue okoio p = 100 atm.
Kaxkoit 00beM HOKEH UMETH UCCIIEA0BATENLCKUI 30H Maccoii M=1T, YTOOBI IJ1aBaTh B
HWDKHUX CJI0s1X atMocdepnl Benepsi?

2. OnpenenuTe HaMMEHbIIEE BO3MOXKHOE JaBJICHUE UACAIbHOTO ra3a B mpolecce,
npu kotopoM 7' = Ty + ocVZ, riae Ty ¥ o TIOJIOKUTEIbHBIE ITOCTOSHHBIE, V — 00BbeEM MOJIS
rasa.

Cemunap 2: Pemenue 3amau Ha TeMmy «llepBoe Hayano TepMOIMHAMMKH.

HpI/IMeHeHI/Ie IIEPBOro 3aKOHA TCPMOANMHAMUKH K IIPOLECCCAM B HACAIIBHOM I'a3Cc



[Tpumepsl 3amay:

1. HarpeBaercs wim OXJIAKIAETCSl WACAIBHBIM a3, €CIM OH paclIMpseTcs IO
3axony PV = const? KakoBa ero MoJsipHast TEIIOEMKOCTb B 3TOM Mporiecce?

2. peanbHbIil Ta3 CKUMAETCA O] MOPIIHEM B IIJIMHAPE TAaK, YTO YXOASUIEE B
OKPYXAIOILYIO CpeAy TEIUIO PAaBHO U3MEHEHUIO BHYTPEHHEN 3Heprun rasa. Onpenenure
paboTy, 3aTpau€HHYIO Ha CXKaTUE OJTHOTO MOJIA rasa Mpu U3MEHEHHH 00beMa B JiBa pasa.
Uemy paBHa TEIUIOEMKOCTh B 3TOM Tipoliecce? HauanpHast Temmnepatypa rasa pasHa 1y.

Cemunap 3: Pemenue 3amau Ha Temy «l{ukibl. TemninoBble W XOJOIWUIIBHBIC
MAaIlUHbBD».

[Ipumeps! 3a1au:

1. Ha pucynke nzo0pa>keH 00paTUMBbIi ITUKJI, BBITIOJTHSEMbIN - i
MOJIEM UJEAJBHOTO T'a3a B HEKOTOPOM TEIUIOBOM MainHe. Haiinure
paboTel Ajj, BBINOJNHAEMBIC MAIIMHOM Ha KaXIOM JTale IUKIA; v
KOJIM4YeCTBa Tera Qjj, moaydyaemble razoM Ha kaxaoMm 3tane u KITJ[ nukia, BeIpa3uB €ro
kak pyHkuuto temmneparyp 71, 1,, T3. [Iponece 31 — aquabaTuueckuii.

2. OnuH MOJIb UaeaabHOro ogHoaToMHOro raza (Cy = 3R/2), 3aaumaroriero oobem
V1 nipu naBneHuu P;, pacimpsieTcs MpU MOCTOSTHHOM JaBJeHUU 10 o0bema 2Vy, motom
C)KMMAETCsl B MOJUTPONMUYECKOM Ipolecce 10 oobema Vi/2 m naBnenus Pi/4, 3aTtem
U30TEPMHUYECKH paciimpsieTcss 10 ucxomHoro oowema V. [ukn 3aBepimaercs
MOBBIIIIEHUEM JIaBJICHUS MpU ocTosiHHOM 00beme. Halinure KIIJ rukina.

Cemunap 4: Pemenue 3amau Ha TeMy: «BTOpoil 3aKOH TEpMOJIUHAMMKH.
PaBenctBo Knaysuyca. DHTponus. 3aKOH BO3pacTaHUs SHTPOITAW.

[Ipumeps! 3a1au:

1. Bbruuciaure W3MEHEHHS BHYTPEHHEW SHEPrUM W SHTPONUU OAHOTO MOJS
WJIeaIbHOTO ra3a NPy paciuMpenuH mo nojurporne PV" = const ot o6bema V; 10 06beMa
V,. PaccmoTpuTe 4acTHbIE Cilydan U30TEPMHUUECKOTO U aInadaTHYeCKOro MpoLEecCOoB.

2. Ipy OYeHb HU3KHX TEMIIEPAaTypax TEIIOeMKOCTh kpuctamioB C = al°, rie o —
nocTostHHas. Haiinure SHTpomuio KpucTauia Kak (YHKIHIO TeMIepaTypbl B 3TOUN
oOracTu.

Cemunap 5: Pemenme 3amau Ha Temy: «TemnonpoBogHoCTh. CTalMOHApHBIE
3a/1a4M TETUIONPOBOAHOCTH. BhIpaBHUBaHUE TEMIIEPATYPY.

[Tpumepsl 3amau:



1. Haiinure pacnpeneneHue TemmepaTypbl B IPOCTPAHCTBE MEKIY JBYMs
KOHIIGHTpUYeCKuMHU cepamu ¢ paguycamu R; u R,, 3amoTHEHHOM MPOBOSIIIIAM TETLIO
OJIHOPOJIHBIM BEIIECTBOM, €Cliu TeMneparypsl chep paBHbl 11 U 7.

2. Ilo ogHOPOAHOMY IIMJIMHJIPUYECKOMY MPOBOAY paauyca R 0e3 U301 TeueT
MOCTOSIHHBIM 3JeKTpuueckuid Tok J. Onpeaenutre CTalMOHAPHOE paCHpeIeIICHHE
TEMIIEPATYPbl B MPOBOJIE, €CIIM €r0 MOBEPXHOCTh MOMJICPKUBACTCS NMPU MOCTOSHHOU
temriepatype 71p. Koadduiment TemnmonpoBOAHOCTH MpoBOoAa K, YACJIbHOE
CONPOTHUBJIEHUE P MOKHO CUMTATh HE 3aBUCAILUM OT TEMIIEPATYPBHI.

Cemunap 6: Pemienue 3agau Ha Temy: «MoJienb uaeanpHOro rasa. J[aBinenue rasza.
MonekyIapHO-KUHETUYECKUN CMBICI TeMIepaTypbl. TermIoeMKOCTh HealbHbIX Ta30B U
TBEPJIbIX TEID».

[Tpumeps! 3a1au:

1. BakyyMHBIC HACOCHI TTO3BOJISIIOT MOJTy4ath masieHus g0 P = 4.10™° Ia (upu
KOMHATHOH Temmeparype). Haifaure umcio Momekyd rasa N B 1 cM® u cpesmee
paccTosiHue I MEXTY HUMH MPU 3TOM JIaBJICHUH.

2. KakoBa Oyzaer cpemHsis KUHETHYECKAas SHEPIUsl BPAIaTeIbHOTO JIBUKEHUS
MOJIEKYJIbI BOJOPOA, €CJIM IEPBOHAYATIBHO OH HAXOUJICS TPU HOPMAJIbHBIX YCIIOBUSX, a
3aTeM ObLT aguabaTU4ecKu cxaT B 32 paza?

Cemunap 7: Pemenue 3amau Ha temy: «PacnpenerneHre MOJIEKYII 0 CKOPOCTSIM.
OyHKIMU pacnpeneneHus Makcpesay.

1. Haiigure mis asora mpu I = 300 K otHomenune uwmciaa monekyn dN; c
KOMITOHECHTaMH CKOPOCTH BJ10JIb OcH X B uHTepBase 300+0,31 m/c k unciay mosekys dN; ¢
KOMITOHEHTaMu ckopocTu B uHtepBaie 500+0,51 m/c.

2. HaiiiuTe noit0 MOJIEKYJ O3, KOMIIOHEHTBI CKOPOCTH KOTOPBIX, MapajlieiIbHbIe
HEKOTOpPOM OcH, Jiexar B uHTepBayie (v, v, + duy), a MOAYIH MEPHCHIUKYISPHOM
COCTaBJIAIONICH CKOPOCTH 3aKIFOUEHBI MEXKAY L, U L + dv,. Kakas yacTh MOJCKyI ol
yIIOBJIETBOPSIET TOJIBKO BTOPOMY YCIIOBHUIO?

Cemunap 8: Pemenue 3a1a4d Ha Temy: «Pacnpenenenue Moiaekyn mo abCoItOTHRIM
3HAYEHUSIM CKOPOCTU. XaPAKTEPHBIE CKOPOCTH.

ITpumeps! 3aau:



1. Haiinure <1/v> — cpenHee 3HaYeHHE 00paTHOW CKOPOCTH MOJICKYJI HI€aIbHOTO
raza npu temneparype T, ecim macca KaxIoW MOJEKyiasl paBHa M. CpaBHUTE
MOJIyYEHHYIO BEJIMYUHY C OOpaTHOM BEIMYMHON CPEeTHEN CKOPOCTH.

2. Hanmmmte Beipaskenue st qoii (AN/N) Mosekyit ra3a, KHHETHIECKUE SHEPTHU
MOCTYMATENBbHOTO JIBMKEHUSI KOTOPBIX NPH TeMIiepaType ' 3aKIr0YeHbl MEXKIY € U € +
de. Haiimure HanBeposITHElIIIee 3HAYEHUE ITOW YHEPTHUH Ep,.

Cemunap 9: Pemenne 3amau Ha TeMy: « CTOJIKHOBEHHSI MOJIEKYJ CO CTEHKOMU
cocyiay.

[Ipumeps! 3a1ay:

1. B TonkocTeHHOM cocyne o0beMa V, CTEHKH KOTOPOIo MOJIEPKUBAIOTCS MIPU
MIOCTOSIHHOM TeMIepaType, HaXOauTcs uacanbHbii ra3. Cocyn nomenieH B BakyyMm. Kak
OyIeT MEHATbCS C TEYEHUEM BPEMEHU KOHLIEHTpalus MOJIEKYJ N ra3a BHYTPH COCYJa,
€CJIU B €r0 CTEHKE CJIeNaTh OY€Hb Majoe OTBepCcTHe momaau S. Onpenenure Bpems 1y,
[0 MCTEYEHUH KOTOPOro JABJICHHE Ta3a BHYTPU COCYyJla YMEHBIIUTCA B JIBa pasa.
HauanpHas koHUIEeHTpanus No.

2. B TOHKOCTEHHOM COCYZE, ITIOMEIICHHOM B BaKyyMe, UMEETCS OYEHb Majoe
OTBEpCTHE, HA KOTOPOE HM3BHE HAMPABISECTCA MapaIeIbHbIM IMy4OK OJHOATOMHBIX
MOJIEKYJI, JIETSIIUX C OJHOM M TOW € CKOPOCTBIO Vg, MEPIECHIUKYISIPHOU IUIOIIAIN
oTBepcTus. KOHIIEHTpanusi MOJIEKYJT B Iy4yke paBHa Ng. Hailigure cpenHioro CKOpPOCTh
<L>, KOHUEHTpPAIMIO MOJEKYI N U Temreparypy I ra3a B COCyJ€ B YCTAHOBHBIIEMCS
PABHOBECHOM COCTOSIHHH.

Cemunap 10: Pemienue 3agau Ha temy: «Pacnpenenenne bonbumana. CBs3b
pacnpeaenenuii bonsrimana u Makcgeiiay.

[Ipumeps! 3a1au:

1. A30T HaXOJUTCS B OYEHb BBHICOKOM COCYJI€ B OJIHOPOJIHOM TOJIE TSDKECTH MPHU
temneparype 7. Temneparypy yBeiauuuian B 1 pa3. Ha kako# BbicoTe h xoHIIeHTpaIus
MOJIEKYJT a30Ta OCTAJIACh MPEKHEN?

2. Humunnp panuyca R u BeicoThl H, coaepkaiuii uaeanbHbplii ra3, paBHOMEPHO
BpAIIAETCSA B OAHOPOIHOM IOJIE TSKECTH BOKPYT CBOEM T'€OMETPUUECKON OCH C YTIIOBOM
CKOpOCThIO . Haliaure pacrpeaeneHne KOHIEHTpAIMK MOJIEKYN ra3a N(r,Z) BHYTpH
UUJIMHpPA, €CJIM €T0 OCh HaIlpaBJIeHa BEPTUKAIBHO. Macca 0THOW MOJIEKYJIbI M, MTOJTHOE

gucio Mosekys N.



Cemunap 11: Pemenue 3amau Ha Ttemy: «PeanbHble Ta3pl. YpaBHEHHUE
Ban-nep-Baansca. BHyTpeHHsS SHEPIUs peaIbHOTO Ta3ay.

[Ipumeps! 3a1au:

1. Halimute BeIpaXe€HUE I U30TEPMHUYECKON CKUMAEMOCTH Yr U KO3 (PUIIUCHTA
00BEMHOTO paciupeHus o raza Ban-nep-Baansca.

2. Monp a3ora pacmMpsiercss B MyCTOTy OT HadalibHOro oobema Vi = 1 1 10
koHeuHoro V, = 10 1. Halinure noHmxkenue temneparypsl AT mpu Takom mpoiiecce,
€CIM TOCTOSIHHAs a B ypaBHeHHH Bam-nep-Baambca mis asora pasma 1,35-10°
aTM-CcM°/MOJIB’.

Cemunap 12: Pemenue 3amau Ha Temy: «ddekt Jxoynsa-Tomcona»

[Ipumepsl 3a1au:

1. Halinute namenenue sHTponuu B npouecce Jxoyinsa-TomMcoHa.

2. Ilokaxkure, 4TO ra3, NOAYUHSIOMINICS ypaBHeHUIO Ban-nep-Baansca, ca=0B
ombite J[xoynst — Tomcona Bcernma HarpeBaercsi, a ¢ b = 0 — Bcerma oxuiaxaaercs.
Bripasure AT uepe3 AP, cuutas, uro |AP|<< P.

Cemunap 13: Pemenue 3agau Ha Temy: «['panuna pazzgena ¢as.
IToBEpXHOCTHOE HATSKEHUE. ».

[Ipumeps! 3a1au:

1. Kak BeIMKO NOBEPXHOCTHOE HATSKEHUE G JKUIAKOCTH, €CIM NETIS U3
PE3MHOBOTO IIHYpa JUIMHOH L ¢ monepeuHbiM cedeHneM S, TIOJI0KEeHHAas Ha TUICHKY 3TON
KUJKOCTH, pacTAHyJach B OKPYKHOCTh paauyca R mocie Toro, kak mjeHka Oblia
npoKoyioTa BHYTpU mneTinu? CyuTaiTe, 4TO NPU MalbIX PACTSDKEHUSX IS PE3UHBI
crpaBeyuB 3aKkoH ['yka, u Moxyinb FOHra pe3unsl paBeH E.

2. Kamiga HecxumaeMOW KUAKOCTH COBEpPIIACT MyJIbCAIIHOHHBIE KOJICOaHMS,
CTaHOBSICh TOCJIEAOBATEILHO BBITIHYTOM, CEPUIECKON, CIUTFOCHYTOHU, chepuueckow,
CHOBA BBITSHYTOM W T.A. Kak 3aBUCHT mepuoj 3TUX Mydbcauud I OT IUIOTHOCTH P,
MMOBEPXHOCTHOTO HATSHKCHUS G M pajryca Karum I?

Cemunap 14: Pemenue 3agau Ha temy: «@Dopmyna Jlarutaca. KanwisipHbie
ABJEHUA. 3aBUCUMOCTH [JABJICHUS HACBILIEHHOIO Mapa OT KPUBHU3HBI INOBEPXHOCTH
HKUAJIKOCTI.

[Tpumepsl 3amau:



1. KakoBa pa3HOCTh YpOBHEH >KUJIKOCTU B JABYX COOOILAIOIIMXCS KAMUIUIIpax C
auamerpamu d; u d, ? [ToBepXHOCTHOE HATSHKEHUE JKUAKOCTH paBHO G. KpaeBbie yriibl
MEHHUCKOB paBHbI HYJ10. [[JTOTHOCTB MKUAKOCTH paBHA p.

2. I'pamM pTYTH IOMEINIEH MEX]TY ABYMSI TUIOCKUMU CTEKJISTHHBIMU TUIACTUHKAMU.
Kakyto cuiny F Hamo nmpuinoxuTh K BEpXHEH MIIACTUHKE, YTOOBI PTYTh MpHHsIAa GopMy
KpPYTJoM JenemKkd OJHOPOAHOM ToimmHbl U paauyca R = 5 cm. [loBepxHocTHOE
HaTspkeHue pryTH (mpu 15 °C) o = 487 nun/cM, KpaeBo#l yroi MEXTy PTYThIO i CTEKJIOM
6 = 140°.

— cOopHUKU 3a0ay.

1. «COopHuk 3amay mo obmemy Kypcy ¢usuku». Yacts 2. TepmoauHaMuka u
MounekyiapHas pusuka. [log pen. J.B. CuByxuna. M.: @uzmariut, 2006.

2. «CoOopHuk 3amad 1o oOmeMy Kypcy ¢usuku». Yacts 1. MexaHuka.
Tepmoaunamuka u mosekyispHas ¢usuka. [log pen. B.A. Ounnkuna. M.: U3n—Bo
M®TH, 2004

3. Uponos U.E. «3anaum no ob6meii pusuker. M.: 3A0 «U3narensctBo BUHOM»,
1998.

— MemoouyecKue peKoMeHOayuu no Op2aHu3ayuu camocmosmenbHou padomol
CMyOeHmos:

1. U3yuuTh peKOMEHAYEMYIO JTUTEPATYPY.

2. IIpocmotpets 3a1auu, pa3oOpaHHbIC HAa ayAUTOPHBIX 3aHSITHSIX.

3. Pa3o6parp 3amaun, peKOMEHIOBaHHBIE MPETOABATENEM JJIsi CAMOCTOSATEIHHOTO
pEIIeHUs], UCTIONB3Ysl, MPU HEOOXOAMMOCTH, MPUMEPHI PEIICHUS aHaTOTUYHBIX
3azay.

4. O6cyauTh poOJieMbl, BOSHUKIIIKUE MPU PEIICHUN 3a7a4 C MPEToiaBaTesieM.
Tpebosanus Kk petimune-koumponaro. B TedeHwe cemectpa JBa pasa (Ha

MOJYJIBHBIX HEAENSIX) He0OX0AUMO:

1) cmaTh mpenogaBaTeNi0 PEIICHUS JOMAIIHUX 3a/1a4, TOJIYYCHHBIX U3 YKa3aHHBIX
COOpPHHKOB 3a/a4,

2) OTBETHUTH HA TEOPETHUECKUE BOMPOCHL. [IpuMephbl BONPOCOB:

Monyns 1
1. Tunel  TEpMOJAMHAMHYECKMX  CHUCTEM.  TepMOJMHAMUYECKOE  paBHOBECHE.

Temmeparypa.



[TapameTpbl COCTOSTHUSA TEPMOJMHAMUYECKUX CUCTEM. Y PABHEHHUE COCTOSHUSL.
IlepBoe HavaoO TEPMOAUHAMUKH.

IIepBoe HauaIO TEPMOAMHAMUKY JJISI UICAIBHBIX Fa30B.

Anuabatndeckuit mpouecc. YpasHenue Ilyaccona.

CBs13b MOyJIEl 00OBEMHOMN YIPYTOCTHU € TEMIOEMKOCTSIMH.

[uxnel. TemnoBble U XOJIOAUIbHBIE MATUHBI.

[wuki Kapuo. KII/I nukna Kapro qis uaeansHoro rasa.
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Bropoe Hauano trepmonunamuku. [loctynatsl Tomcona u Knaysuyca.
10.06patumbie u HeoOpaTuMebIe nporecchl. Teopema KapHo.
11. TepMoauHaMu4ecKkas mKaiga TeMIEpaTyp.
12.VYpasuenue Knaneiipona - Kiay3zuyca (mpumep ucrnosibzoBanusi TeopeMbl KapHo).
13.PaBenctBo Knaysuyca. DHTpomnus.
14.TIpoueccel Ha T-S nuarpamme.
15.HepasenctBo Kinay3uyca. 3akoH Bo3pacTaHusi SHTPOIIHH.
16.TepmoannamMuyeckue GyHKITHH.
17.TTpumMepsl NpUMEHEHHUS MeToIa TepMouHamMudeckux ¢pyukiwuii [(0U/OV)r, (OH/OP),
Cp-Cvl.
18.Tperbe Hauano TepMoaMHaAMUKH (TeopeMa HepHcTa).
19.9¢dext Txoymns — Tomcona.
20.CucTembl ¢ IepeMEHHBIM YUCIIOM YaCTUIl. XUMHUYECKHUI MOTEHIIHAI.
21.Kpurepuu paBHOBECHUSI TEPMOJIUHAMUYECKUX CUCTEM.
22.YcnoBus paBHOBecHs 2-X (a3HON OJHOKOMIIOHEHTHON CHCTEMBI.
Mopyns 2
TennonpoBOAHOCTb. Y PaBHEHUE TETUIIONTPOBOIHOCTH.
IIpocreimmue crarmoHapHbIe 3a1a4i TEOPUH TEMIIOIPOBOJHOCTH.
BripaBHuBanue temnepartyp. BHemHsAs Teronepenaya.

MexMOJIEKYIISIpHbIE B3aUMOAEHUCTBUS. MOIENb UIEaIbHOTO rasa.

o & WD oE

MonekynspHO-KMHETUUECKUM CMBICII TeMIIeparypbl. PaBHOMEpHOE pacnpeneneHue
KMHETUYECKOW SHEPTUU 1O CTENEHSIM CBOOO/IBI.

6. TenaoeMKOCTH HI€abHbIX Fa30B U TBEPABIX TEll.

/. BpoyHOBCKO€E IBH>KEHHE.

8. Pacnpenenenue MoJiekys o CKOpoCTsM (pactipesesienie Makcpeia).



9. Pacnpenenenne Mojekyn MO aOCOMIOTHBIM 3HAYEHUSM CKOPOCTH. XapaKTepHbIE
CKOPOCTH.

10.CronkHOBEHHUS MOJIEKYJ CO CTEHKOM coCy/a.

11.2OxcnepumeHTaNbHas MPOBEPKA 3aKOHA paclpeiesieHus ckopocTelt Makcea.

12.Pacnpenenenue bonbimana.

13.0mnwrTh [leppena no onpeneneHuto yucia ABoraapo.

14.CTraTucTUYeCKUA CMBICT SHTPOIUH.

15.®aykTyaruu.

16.®nykryauun KoHIeHTpauuu. buHOoMHManbHOe pacnpenenenue. Pacrnipenenenue
IlyaccoHna.

17.Ipouieccol mepeHoca B razax. TemionpoBOJHOCTb, BI3KOCTb, TUhdy3usl.

18.CronkHoBeHus MojeKkyr. CpenHss IIuHa CBOOOTHOTO MpoOera MOJIEKYT B Tra3ax.

19.MounekynsapHO-KHHETHIECKas OIleHKa KO3(DPUITMEHTOB TIEpeHOCa B Ta3ax.

20.Peanbubie Ta3pl. YpaBHeHue Ban-nep-Baanbca. BryTpenusis sHeprust rasa
Ban-nep-Baanbca.

21.9ddext dxoynsa-Tomcona s raza Ban-nep-Baanbca.

22.M3otepMbl peanbHOTO Ta3a. Kputudeckas Touka.

23.3aBUCUMOCTh JIaBJICHHUS HACBIIEHHOTO I1apa OT TeMIepaTypsl. JluarpaMMbl
COCTOSIHUS.

24.T'pannma pasnena ¢asz. [loBepxHOCTHOE HATSKCHHE.

25.Pa3nocTh naBieHnii Ha MCKpUBIEHHON MexdazHo rpanuiie. opmyna Jlamnaca.

26.Kpaessbie yribel. CmaunBanue. KanuiisipHbie sBICHHUS.

27.3aBUCUMOCTD JaBJICHUS HACBIIIEHHOTO Tlapa OT KPUBHU3HBI IOBEPXHOCTH KHUIKOCTH.
MeracTaOuiIbHBIC COCTOSTHHSI.

28.Knaccudukanus gazoBbix nepexooB. Ga3oBbie nepexopl BTOPOro poja.



