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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lenb aucuuruiunel «MoekyispHas Gpusnka» cocTOUT B GOPMHUPOBAHUH Y CTYJCHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
(dhyHIaMeHTanbHO# 6a3bl 3HAHUH B 0071aCcTH QU3HKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB TCPMOJANHAMHUKHA U MOHeKyH}IpHOﬁ (bH?;HKPI.
3HAKOMCTBO ¢ OCHOBHBIMH METOJaMHU I/ICCJ'ICZ[OBEIHPIﬁ, HCIIOJIb3YyEMbIMHU B (1)1/131/11(6.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHBI HA TOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1. 3HaTh TEOPHIO U OCHOBHBIC 3aKOHBI B 00JIACTH €CTECTBCHHOHAYYHBIX U OOIICHHKCHEPHBIX AUCIIUTLTHH.

OIIK-1.2. YMeTh NPUMEHSATH METOJII MATEMATHICCKOTO aHAJIN3a U MOJICITHUPOBaHUS B MPO(ECCHOHATIBHOM ACATEIILHOCTH.

OIIK-1.3. YMeTh NPUMEHSATH METO/IbI TEOPETHUYECKOTO M DKCIIEPUMEHTAJIBHOTO UCCIIEIOBAHUS B TPO(ECCUOHANBHON JAEATEIILHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.11

2.1 TpeOGoBaHuUs K NpeIBapUTEJIbLHOI MOATOTOBKE 00y4al0IIerocs:

MexaHuka

2.2 JIncuMNIMHBI U MPAKTHKH, 1JI51 KOTOPHIX 0CBOEHHUE TAHHOW AUCHMILIMHBI (MOAYJIs1) HE00OXOANMO KaK MpeAllecTBylolee:

3HEKTpI/I‘I€CTBO U MarHC€TU3sm

OnTuka

ATtoMmHas dusnka

TepmoanHamuka

3. KOMIIETEHIIAY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATLTAHEI
(MOJLYJIST)

OIIK-1: Cnocob6en NPUMEHATH €CTECTBEHHOHAYYHbIC oﬁmenﬂmeﬂepﬂue 3HAHUSA, METOAbI MATEMATUYCCKOI'0 aHAJIU3Aa U
MOJCJITUPOBAHUSA, TCOPETHUECCKOI0 U IKCIIEPUMEHTAJBbHOI'0 HCCJICIOBAHUA B ﬂpOd)eCCl/IOHaJII)HOﬁ ACATCIbHOCTH

3HaTb:

st moctmxenust OITK-1.1: ucmosnp30BaTh 6a30BbIe TEOPETHYESCKUE 3HAHUS 110 MOJIEKYIISIPHOM (BDH3UKE TS peLICHUS
npo¢eCCHOHABHBIX 33/]a4; IOHUMATh, U3J1araTh U KpUTUYECKU aHAJTM3HPOBaTh 0a30BYI0 00LIePH3HYECKYI0 HH(OpMAIIHIO;
HOJIB30BATHCSL OCHOBHBIMHU TIOHATHSIMH, 32KOHAMH U MOJEIISIMH MOJIEKYJISIPHOH (DH3UKH B IPO()ECCHOHATBHOMN AESTEIBHOCTH

YMeTh:

Jns noctmxenust OIK-1.2: ucronb30BaTh 6a30BbIe TEOPETHUECKUE 3HAHMS 10 MOJEKYIAPHOI (H3MKe; TOHUMATh, U3JIaraTh U
KPUTHYECKU aHAIM3UPOBATh 0a30BYI0 001IehU3NIECKyI0 HHHOPMALHIO; TI0JIb30BATHCS. OCHOBHBIMU MOHATHUSAMHU, 3aKOHAMH U
MOJIEIISIMU MOJICKYIISIpHOH (pr3HKH

Baanerts:

Jns noctmxennst OITK-1.3: HaBBIKOM pelTeHHst KOHKPETHBIX (QM3MYIECKHX 3a]ad; MeToaMi 00pabOTKY M aHaIH3a
9KCIIEPUMEHTANBHOH U TeopeTHyeckol puznueckoil nudopmauu

B pesyabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLuiics 10/KeH

3.1|3nare:

3.1.1|ucnonb30BaTh 6a30BBIE TEOPETUUECKHIE 3HAHKS 110 MOJICKYJISIpHON (pU3MKe IS penieHus TpodecCHOHATbHBIX 3a/1a4;
[TOHUMATh, U3JIaraTh U KPUTHUECKU aHAIM3UPOBATh 0a30BY0 001Ie(U3NIECKYI0 HHPOPMALIUIO; TTOJIE30BAThCS
OCHOBHBIMH HOHATHAMH, 3aKOHAMH U MOJICJIIMU MOJIEKYJIIPHOW (DU3UKH B IPOGECCHOHANBHON AEATEIbHOCTH

3.2|Ymers:

3.2.1|ucnonp3oBaTh 6a30BBIE TEOPETUUECKHE 3HAHUS 10 MOJICKYIISIPHON (DU3UKe; TOHUMATh, U3JIaraTh U KPUTHYESCKU
aHAITM3UPOBATh 0a30BYI0 00IIE(HU3NUECKYI0 HHPOPMAIUIO; TTOJIb30BATHCS OCHOBHBIMU MOHATUSIMH, 3aKOHAMH U
MOJIEIISIMA MOJICKYIISIPHOM (pU3UKH

3.3|Baanern:
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cTp. 4

331

TEOpeTHYECKOH (hru3nveckoit HHPpopMaIu

HaBBIKOM PCHICHUSI KOHKPETHBIX (1)H3H‘{€CKI/IX 3ajJa4, MCTOIaMH O6pa60TKI/I " aHalik3a BKCHepHMeHTaHLHOﬁ u

4. OFBEM JUCLUIIIMHBI (MOYJIST)

O6Lwasa TpyaoemMkocTb

33ET

YacoB 1o yueOHOMY TUIaHYy :
B TOM YHCIIE :

AyJUTOPHBIC 3aHSTHS :
caMocCTosTebHas padoTa :
4acoB Ha KOHTPOJIb
KOHTakTHas pabora: 71,3

108
68 9K3aMeHBI 2
18,7
18

Buns! koHTpoONIs B cemecTpax:

HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCHUTIJIMHBI (MOJIY JIsT)
Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATU/ Cemectp | YacoB Jlutepatypa
3AHATHS /[ Kvne
Pa3znen 1. MoJieKyJISIpHO-KHHETHYECKAsI TEOPHSI HIeATBLHOT0 ra3a
11 TIpenmer u3ydeHuss MOJICKYIApHOH Gr3UKH. MOJIEKYJIbI, HX XapaKTePUCTHKH: 2 12 |JI1.1J11.2 J11.3 J11.4
pa3Mepsl, MOJIEKYJIsIpHAs U MOJISIpHAs Macca, KOJIMYeCTBO MoJiel. M ieanbHbIi JI1.5 JI1.6 JI1.7
ra3, 3aKOHBI UeaIbHOro ra3a. Temmneparypa. Ypasuenune Knaitnepona— JI1.8J12.1 JI2.2 J12.3
MenneneeBa. OcHoBHOe ypaBHeHue MKT upeansHoro rasza. Yucio crenexei J12.4 J12.5 J12.6J13.1
CcBOOOBI MOJIEKYJI. DJIeMEHTapHEIE CBEICHHS 13 TEOPHU BEPOSTHOCTEH. JI3.2J13.3
Pacnpenenenne Makcseina 1 Makcseina-bonbsimana. bapomerpuueckas 0192 33 34 35 D6
¢dopmyna. OnsiTHOE 000cHOBaHHe MKT. JnmnHa cBoGo1HOTO Tpobera 37
Mosekyi. /JIex/
1.2 Perienue 3a1au ¢ UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB ¥ ypaBHeHH MKT 2 12 |JI1.1J11.2 J11.3 J11.4
uneanbHoro rasa /I1p/ JI1.5J11.6 J11.7
JI1.8J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
91 32 33 24 25 56
37
1.3 MonekynsipHbIe TIPEICTABICHUS O BEIIECTBE. XaPAKTEPUCTHKH MOJIEKYI. 2 4 JIT.1 JI1.2 JI1.3 JI1.4
3aKOHBI HIeaIbHOTO ra3a. OCHOBHBIE paclpefeeH s I HIeaIbHOro rasa. JI1.5 JI1.6 JI1.7
/Cp/ JI1.8J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
01 32 33 24 25 56
37
Pa3nen 2. TepmonnHaMuKa HIeaJbHOI0 ra3a
21 OcHoBHBIE TTIOHATHUS TepMoauHaMUKH. [lepBoe Hawamo TepMOJUHAMHUK, 2 10 |JI1.1J11.2 J11.3 J11.4
pabora u Teriora. TenI0eMKOCTh, €€ CBA3b C UUCIOM CTENEHEH CBOOOIbI JIT.5 JI1.6 JI1.7
MOJIEKYJI. Y paBHEHUS TEPMOJANHAMUYECKHX MpoIeccoB. BTopoe Hauano JI1.8J12.1 JI2.2 J12.3
tepmonuHaMuku. [uka Kapuo u Teopemsl Kapro. HepasenctBo Knaysuyca. J12.4 J12.5 J12.6J13.1
DHTponHs. DHTPONHS U BEPOATHOCTh. TepMoauHamMuieckue GyHkuuu. /JIex/ JI3.2J13.3
31 32 33 24 25 56
97
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2.2 Pemenue 3aga4 no TepMogUHaMUKe uaeanbHoro rasa /Ilp/ 2 10 |JI1.1J11.2J11.3 J11.4

JI1.5J11.6 J11.7
JI1.8J12.1 JI12.2 J12.3
J12.4 J12.5 J12.6J13.1

JI3.2J13.3
013233 34 35 26
37
2.3 IlepBoe Havano TepMoanHaMUKH. TermoeMkocTs. Bropoe Hauao 2 5 JIL.1J11.2 J11.3 J11.4
TepMoauHaMuky. DHTponus. TepmoauHamuueckue GpyHkuuu. /Cp/ JI1.5J11.6 J11.7
JI1.8J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
013233 34 35 26
37
Pazgen 3. SIBjeHust mepeHoca
3.1 TennonpoBoAHOCTb, BHyTpEHHEE TpeHHE U AubQy3usl, ypaBHEHUS STUX 2 4 JI1.1J11.2 J11.3 J11.4
nporieccoB. KoadduimeHTs! TemonpoBoAHOCTH, BA3KOCTH U TUGPY3Un ISt JI1.5 JI1.6 JI1.7
uzeanbHoro rasa. /Jlex/ JI1.8J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
301 32 33 2435 26
37
3.2 Perienue 3a1a4 Ha sIBJICHUE TIEpeHOCA 2 6 JI1.1J11.2 JI1.3 JI1.4
Mp/ JI1.5J11.6 J11.7
JI1.8J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
30132 33 2435 26
37
3.3 SIBiieHust iepeHoca. SIBIeHUs IepeHoca B ybTpapa3psiKeHHbIX ra3ax /Cp/ 2 47 |JI1.1J11.211.3J11.4
JI1.5 J11.6 J11.7
JI1.8J12.1 J12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
D132 33 34 35 26
37
Pa3nen 4. PeajibHble ra3bl U JKUIAKOCTH
41 Cuitel B3aIMOEHCTBHS MEXKTy MOJIEKyIaMu. Y paBHeHHe Ta3a Ban-nep- 2 8 JIT.1 JI1.2 JI1.3 JI1.4
Baansca, nzorepmsl peanbHoro rasa. [loepxHocTHoe HaTsxeHue. Pa3oBble JI1.5 JI11.6 JI1.7
niepexopl, ypaBHeHue Kiaiinepona-Knaysnyca. CmaunBanme u JIT.8J12.1 JI2.2 JI2.3
HeCMa4yMBaHUE, KpaeBoil yroi. JlonoIHUTENbHOE 1aBIEHUE HaJl J12.4 J12.5 J12.6J13.1
HUCKPUBJICHHOH MMOBEPXHOCTHIO KUAKOCTH. KammuisipHbIEe SBIECHUS. JI3.2J13.3
Wcnapenne u kunenue xuakocteil. /laBnenre HaChIIEHHBIX TapoB. 2132033 543556
[MeperpeTas >KHIKOCTb, MIEPEOXITAXKICHHBII nap /Jlex/ 37
4.2 Peuienne 3a1a4 Ha BBIYKCIIEHHUE [TAPAaMETPOB PEATIbHBIX T'a30B, 2 6 JIT.1 JI1.2 JI1.3 JI1.4
[IOBEPXHOCTHOE HATSKEHUE M KAIWIISPHBIC SIBJICHUS JI1.5 J11.6 JI1.7
Mp/ JI1.8J12.1 J12.2 J12.3

J12.4 J12.5 J12.6J13.1
J13.2J13.3
013233 54 25 26
97
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4.3  |Peamsnsle rasel. Xunkoctu. /Cp/ 2 5 JI1.1J11.2 J11.3 JI1.4
JI1.5 J11.6 JI1.7

JI1.8J12.1 JI12.2 J12.3
J12.4 J12.5 J12.6J13.1

JI3.2J13.3
31 52 33 54 D55 D6
37
Paznen 5. MHast kouTakTHas padora
5.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /TKP/ 2 3,3 [JI1.1J11.2 J11.3 JI1.4
JI1.5 J11.6 J11.7

JI1.8J12.1 JI12.2 J12.3
J12.4 J12.5 J12.6J13.1
JI3.2J13.3
01392 33 54 35 26
97

6. POHJI OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

Ortuer 1o MPaKTUYCCKUM 3aJaHUAM.
KOHTpOJ’II)HI)IG BOIIPOCHI.

6.2. TunoBbIe KOHTPOJIbHBIC 3a1aHUSI U HHBIC MaTePHAJIbI 1JIl Te]cymei/i aTrecTaluu

TurnoBsie KOHTPOJIBHBIC 3alaHNs 1 UHBIC MaTCpHaJibl 1JId TCKyHIeﬁ aTTeCTalluy IPEACTaBJICHBI B HpI/IJ'IO)KCHI/II/I 1.

6.3. TunoBble KOHTPOJIbHbIE BOMPOCHI U 321aHUS JJIsI MPOMEKYTOUHON aTTecTANNHU

THUNOBBIE KOHTPOJIEHBIE BOMPOCH! M 33/IaHHS U IIPOMEXYTOUHOH aTTeCTalluy MpeacTaBieHs! B [Ipunoxenun 2.

6.4. Kpurepuu oneHnBaHus

3afaHus K NIPAKTUUECKUM 3aHATUSAM CTYACHTHI BHIIOJIHSIOT B TCUCHUE CEMECTPa Ha NMPAKTUYECKHX 3aHATUSIX U B hopme
CaMOCTOATENbHON paboTHL. 3aauil CrpyIIMPOBaHBI IT0 TEMaM IIPAaKTHYECKHUX 3aHATHH. JI0 9k3aMeHa y CTy[eHTa JOJKHA OBITh
3a4TeHa KaXkaasi U3 6 00s3aTeIbHBIX TEM IIPAKTUUECKUX 3aHATUH 1-ro ypoBHS ciioxkHOCTH. 10 Kax 10 TeMe CTyJEeHT MOoIyJaeT
3alaHye, COCTOsIIEE U3 5 TEOPETUUECKUX BONIPOCOB U & 3afad. IlepBble TpU TEOPETUUECKUX BOIPOCA SBIIAIOTCS 00I3aTEIbHBIMU.
Ecnu cTyneHT npaBUIbHO OTBETUII HA NIEPBBIE TPH BONIPOCA U PEIIMIL 5 3371a4, TO TEMA CUUTAETCS 3a4TEHHOM. 3a KaX1ylo
3a4TEHHYIO TEMY CTYAEHT I0JIy4aeT OoNpeeIeHHOE KOJUIeCTBO 0aJlIOB, KOTOPOE 3aBUCUT OT YKCIIA IPAaBUIIbHO PELIEHHBIX 3a1a4 U
OT TOro, ObIA JIM IaHHAS TeMa 3auTeHa BoBpeMs. 1o TeMaM NpakTHUECKUX 3aHATUH TaloKe MpeaycMOTPEHbI 3a1auu Oosee
BBICOKOT'O YPOBHS CJI0>KHOCTU U JAONOJHUTEIbHAS TEMA IPAKTHYECKOTO 3aHATHA «PeasbHble ra3bl». 3a1a4u 110 JaHHBIM TeMaM
CTYAEHT MOKET pEIaTh U JUCTAaHIIMOHHO.

Kpurepuu oneHuBanus 3a1aHUiM 110 TeMaM NPAaKTUYECKHX 3aHATUH:

- 3auTeHbl Bce TeMBI 1-T0 1 0oJiee BHICOKUX YPOBHEH CII0KHOCTH, IOTIOJTHUTENBbHAS TeMa - 5-6 06aiios;

- 3auTeHbI Bce TeMbI 1-T0 YpOBHSI, TEMbI 00JIee BHICOKUX YPOBHEH CII0)KHOCTH, IOMOJHUTENIbHASI TEMa 3a4TeHBI YacTHYHO - 2 -4
0asIoB;

- 3aureHsl TeMbl 1-ro ypoBHs - 1-2 Gaa;

- He 3aurtensl Temsl 1-ro ypoBHS - 0 Gayuios.

Kpurepuu orieHuBaHUs S5K3aMEHALMOHHOTO TECTa!

- OTBeYaeT Ha BCE TEOPETUIECKHE BOIPOCH] X MOKET 00OCHOBATh OTBETHI, BOCIIPOM3BEIS COOTBETCTBYIOLIHNE MATEMATHIECKHE
BBIKJIAJIKH ¥ JJOTHUYECKHE PAcCyXJICHUS, pellaeT 3aJaull U IPaBUILHO 0OOCHOBBIBAET IPHUHATHIE PEIleHUs. B0O3MOKHEI
HeCyIlleCTBeHHbIE oMOKH - 17-20 6anos;

- CTyZmeHT TBepo 3HaeT MaTepuall, OTBEUaeT Ha TEOPETHUECKUE BOIIPOCHI M MOXKET 000CHOBATh OTBETHI, BOCIIPOU3BE IS
COOTBETCTBYIOIINE MaTEMAaTHUECKUE BBIKJIAJKH 1 JIOTHUYECKHE PACCYXKICHU, PelaeT 3a1a4i 1 0OOCHOBBIBACT MIPUHSTHIE PELLICHHUSI.
JlomyckaroTcsi HerpyOble OIMOKH NIPU pEIICHUH 33/1a4H WM 000CHOBAaHMM OTBETOB HAa TEOPETHYECKHE BONPOCHl - 14-16 Gayios;
- 3HaeT «TeOPEeTUUECKH MUHUMYM», T.€. OTBEUaeT Ha BOIPOCHI 6a30BOT0 YPOBHS U 3HAET OCHOBHBIE IIOHATHSA, COOTHOILICHHS,
Ha3BaHHe U GU3MUECKUIl CMbICT BeIMYUH. Perenun 3aga4 BeI3bIBaeT Oonbiuue 3aTpyaHeHus - 11-13 Gannos;

- He Moxer oTBeTHTH Ha Borpoc 06azoBoro ypoBHs - 0-10 6amios.

[Ipu moxBeeHUM UTOTOB YUUTHIBAIOTCS PE3yAbTAThl TEKyIeH arTecTanuy. [loydeHHbIe 32 TEKYIIYIO aTTEeCTAINI0 OalIbl
CYMMHUPYIOTCS ¢ OaJuTaMH, MTOJTYYEHHBIMH MPU MPOXOKICHUN TPOMEXYTOYHON aTTECTALHH:
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KpI/ITepI/II/I OLICHHWBaHHS DK3aMCHa:

- HEYIOBIIETBOPHUTEIHHO
- YIOBJIETBOPUTEIIFHO -
- Xopouio -
- OTJIMYHO -

14-16 Gannos;
17-20 Gamnos.

- 0-10 6amnos;
11-13 Gannos;

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1. PexoMeHnnyemasi 1utepaTtypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, Toa| Pecypc
JI1.1 |KossIpes A. B. TepmonuHamuKa 1 MoseKyIsIpHas (pusuka: yae6bHoe ocodue Tomck : ToMmckuit OBC
(https://biblioclub.ru/index.php?page=book&id=208984) rOCYIapCTBEHHBIH
YHUBEPCUTET
CHCTEM
YIpPaBICHHUS U
PagHO3IEKTPOHUK
u, 2012
JI1.2 |bapcykos B. 1., MonekynspHas GU3HKa 1 Hayaia TePMOANHAMUKH: ydeOHOE Tam60B : 9BC
Jmurpues O. C. nocobue TamOGoBckuit
(https://biblioclub.ru/index.php?page=book&id=444634) rOCYIapCTBEHHBIH
TEXHUYECKUI
YHUBEPCHUTET
(TI'TY), 2015
JI1.3 |Ky3neuos C.1. MonekynspHas ¢pusuka. TepmoauHaMuKa: yueOHoe mocobue Tomck : 3BC
(https://znanium.com/catalog/document?id=158014) HaunonanbHeIi
UCCIIEI0BATENIBCK
nit Tomckuit
MOJINTEXHUYECKH U
yauBepcutet, 2007
JI1.4 |CknspoBa E.A., Kypc nexiuii no ¢pusuke: MonekynspHas Gpusnka. Tomck : 9BC
Cewmkuna JIL.U., Tepmoaunamuka: yaeOHoe mocodue HanmonanbHerit
Kysneros C.U. (https://znanium.com/catalog/document?id=344725) HCCIIEIOBATENBCK
uit Tomckuit
MOJUTEXHUIECKH T
yHuBepcurert, 2016
JI1.5 |VBanos B. K. ®usuka. MonekynsipHas ¢usuka: yaeOHOe mocodue st By30B Cankr- [TerepOypr | 3BC
(https://e.lanbook.com/book/450839) : JTanb, 2025
JI1.6 |Kukoun A. K., Kuxoun |MonekynsapHas ¢puszuka: yueOHOe ocoOHe Ui By30B Cankrt- ITerepbypr | OBC
H. K. (https://e.lanbook.com/book/448688) : JTanb, 2025
JI1.7 |Banos A.E. MonexkynspHas ¢puzuka u TepmoauHamuka. Tom 1: yueOHOoe Mocksa : Pycaitne,| 3BC
nocobue 2016
(https://book.ru/book/921547)
JI1.8 |MBanoB A.E. MonexynspHas pu3uKa 1 TepMoArHaAMuKa. Tom 2: yueOHOe Mocksa : Pycaiinc,| 3BC
nocobue 2016
(https://book.ru/book/921548)
7.1.2. lonoHUTeIbHAS TUTEPATypa
ABTODBI, COCTABHTEITH 3arnaBue UszpatenscTBO, Tox| Pecype
JI2.1 |Marsees A. H. MonexymsipHas puzuka: yaeOHOe HOocoOUe IS CTYACHTOB By30B Mockaa : OHHKC ,

2006
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ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype

JI2.2 |I'un36ypr B. JI., JleBun |COopHuK 3agay 1o obueMy Kypcy Gu3uku: COOpHUK 3a1a4 U Mocksa : OBC

JI. M., PabunoBu4 M. |ynpakHeHMi duzmatiur, 2006
C., Cusyxun /1. B., (https://biblioclub.ru/index.php?page=book&id=75704)
Cusyxun /I. B.

JI2.3 |CuByxuH /1. B. OO0wmuii kypc dpu3uku: yuedHoe nocobue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82981) ®usmariur, 2002

J12.4 |bakuera [. P., T'opaeeB |MonekynspHas ¢pusnka. TepMoauHAMUKA: 1a00paTOpHBIN Mormxkap-Ona : 9BC

M. E., I'puropses JI. MPAKTUKYM: IPAKTUKYM IoBomxckuit
A., Koxunosa I'. 10., |(https://biblioclub.ru/index.php?page=book&id=483704) rOCyIapCTBEHHBIH
Ko3zses E. @., 'opnees TEXHOJOTNYCCKHUI
M. E., MacneHHHKOB yHuBepcurert, 2017
A. C.
JI2.5 |Kucees B. M., MonekynsipHas pu3HKa: 1a00paATOPHBIH MPAKTUKYM: TPAKTHKYM ExatepunOypr : 9BC
Bepecues C. A. (https://biblioclub.ru/index.php?page=book&id=699041) W3narenbeTBO
VYpamsckoro
YHUBEpCUTETA,
2020
J12.6 |@pum C. D., Tumopesa |Kypc obieit ¢pusuku. B 3 Tomax. Tom 1. dusznveckne 0OCHOBBI Cankr- [Tetepoypr | 3BC
A.B. MexaHukHu. MonekyinspHas ¢uzuka. Konebanus u Bonubl: yueOnuk |: Jlans, 2025
IUTSL BY30B
(https://e.lanbook.com/book/463463)
7.1.3. MeTroanueckue pa3padoTku
ABTODEI, COCTaBUTEIHN 3ariaBue MznarensctBo, ronm| Pecypc
JI3.1 |I'ycensnuxos B. [1., W36panHble BOIIPOCH! U 337a4H 110 Kypcy "MonekyinsapHas ¢uzuka': |YensOuHek :
[Tepmmn B. K., flnosen [MeToaudeckne yka3zaHus [UensOunckuit
A TL roCyJapCTBEHHBII
YHUBEPCHUTET],
1989
JI3.2 [MuponoBa I'. A., MonekynsipHas pu3uKa 1 TEpMOJMHAMEKA B Borpocax u 3agadax |Cankr- [TerepOypr [ OBC
Bpanar H. H., (https://e.lanbook.com/book/210875) : Jlaus, 2022
Caneuxuit A. M.

JI3.3 |Akcenosa E. H. Oomas ¢usuka. TepmoarHaMuka u MoJiekyisipHas ¢pusuka (raassl  |Canxr- [lerepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)

7.2. IlepeyeHn pecypcoB HH(POPMANMOHHO-TeJIeKOMMYHMKAIIMOHHOM ceTH ""UHTepHeT"
31 |3BC «YuuBepcurerckas oubmuoreka onnaite» http://biblioclub.ru/
32 |9BC uzmarenscrBa «Jlanp» https://e.lanbook.com/
93 |9BC mzmarenscrBa «Muppa-M»  http://znanium.com/
34 [3BC «IOpaiit» https://biblio-online.ru/
35 |Hayu4Has snektpoHHas 6ubnuoreka Poceuiickoit Akagemuu Hayk http://www.elibrary.ru
D6 |Hayunsie u HayuHO-NIOMyJsIpHBIE Jekimu http://elementy.ru
37 |YuebHo-MeTommueckuit caiT «IIpemoaaBarensm u cryaenTam» http://teachmen.csu.ru

7.3 llepeuenb nHGOPMALUMOHHBIX TEXHOJIOTHIi

7.3.1 IIporpaMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 TIpodeccuonajibHbIe Ha3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI
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1. DnexTpoHHBIH KaTanor HayuHoi 6ubnuoreku Yenl'y [DnexTporHbli pecypc] : 6a3a nanHbIX / Yens6. roc. yH-T. — UensaOuHCK,

1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHasl
American Physical Society : caiit. — URL.: http://journals.aps.org/about — 5I3. anri. — PesxxuM 10CTyIma: TOIBKO U3 CETH
YHUBEpCHTeTa. — TEKCT : SIEKTPOHHBIH.

3. Web of Science : mymbTuancuuIuinHapHas pedepatuBHas 6a3a JaHHBIX / KOMITaHus Thomson Reuters. — Pesxkum goctyma: st
3aperucTpup. noas3osareneii Uenl'Y. — TekcT : 37€KTpOHHBIN.

4. Scopus : peeparrnBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anrit. — Pexxum qocryma: uis
3apeructpup. noip3osareneii Uenl'Y. — TekcT : aneKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. anuri. — Pesxum gocTtyma: s 3aperucTpup. moss3osateseit Yenl'Y.
— TeKCT : BIICKTPOHHBIH.

6. KOHCIIEKTBI JIEKIHH ¢ JEMOHCTPALMsIMU U BUPTYaJIbHBIMH JTa00PaTOPHBIMH SKCIIEpUMEHTAaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

Jlns peanuzanuy JUCHMILUIMHBI UCTIONB3YIOTCS YUeOHbIE ayJUTOPUU [UIS IPOBEIICHUS 3aHATUH JEKIIMOHHOTO TUIIA, IPAKTHYECKUX
3aHATHH, TPYNIIOBEIX ¥ HHAWBHIYATbHBIX KOHCYIBTANH, TEKYIIET0 KOHTPOIIS U MIPOMEXKYTOTHOH aTTECTAINH, a TAKKE TOMEIICHUS
JUISL CAMOCTOSATEIIbHON paboThL.

VueOHbIe ayANTOPUH YKOMIUIEKTOBAHEI CIIEIIHATN3UPOBAHHON Me0ENbI0 M TEXHHIECKIMHU CPEeCTBAaMU OOyUCHUS -
MYJIbTUMEANHHBIM 000pyI0BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlns mpoBeaeHNs 3aHATHH JISKIIMOHHOTO THIIA TIPEIaratroTcsi Habopbl JEMOHCTPAIOHHOTO 000pYA0BaHUS M Y4eOHO - HATTISIIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3CHTALINH).

Hcnonb3yeTcs 31eKTpOHHbBIM YNTaNbHBIN 321 HayuHol 6ubnuoteku Uenl'y (ayautopus 206) i caMOCTOATENbHON pabOTh
CTyJIeHTa, OCHAIIICHHEBII MIepCOHAIBHBIMU KOMIBIOTEPAaMH, MyIIbTUMEINHHOM anmapaTypoi. B ayquropun obecriedeH qocTym K
Pa3IMYHON CIIPaBOYHOI JUTEpAType, SHIUKIONEIUSIM, OMOINOrpad)MueCKUM U TIOJIHOTEKCTOBBIM 0a3aM aHHBIX,
HH(POPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZAY JIST)

OcBoeHue cosiepKaHus yIeOHOW TUCIUILTHHBL « MoJeKkysipHas HU3HKa» OCYIIECTBISIETCS Ha JEKLUSX, IPAKTHIECKHX 3aHATHSIX H
B IIPOLIECCE CAMOCTOSITEIbHON yueOHOW AEATEILHOCTH CTYACHTOB.

JlekIMoOHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YUeHHE TUCIUIUTUHEL. OCHOBHBIMH METOJaMU 00yUeHHs SBISIOTCS
UH()OPMAIIOHHO-00BSICHUTENBHBIH U poOneMHbIi. Ha JeKIusIx u3naraeTcs OCHOBHOE COZIEpKAaHUE TEM IIPOrpaMMBl, IPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHHA U pacCMaTpUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBINH MaTepua sSBISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JIJIsl YCBOCHHUSI y4eOHOH TucIMIUIMHBL. Ero o0s3arensHo
HEOOXOIUMO IOTIOTHUTH MaTeprUaioM OCHOBHOH M JIOTIONHUTEIBHON IUTEPATypHI 10 TeMe. [IpakTriaecKkue 3aHATHs CITyXKaT UL
3aKPEIUICHNs] TEOPETHUECKUX OCHOB, U3JIaraeMBbIX B JIEKIMAX. Ha mpakTuyeckux 3aHATHAX 00ydaeMble OBJIaAEeBAl0T OCHOBHBIMU
METOZaMH U IIpUEMaMH pelIeHHs 3aaad.

BakHbIM MOMEHTOM TIPH U3YUEHHH JIFOOOW TUCIMIUIMHEI SBJSICTCS OPraHU3alus CaMOCTOATENIbHON paboThl. [Tpu ocBoeHuM
Marepuaia He CIeyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHUIO TPUBEICHHBIX ONIpeAeNeHuH, HOPMYIHUPOBOK M MOJIOKEHHUH,
ecyiu TpeboBaHus K BaM npsMo He yKka3bIBalOT Ha 3T0. BriosHe 23))eKTHBHON MOKET OKa3aThCsl IIOMNBITKA MMOHATh CYTh SIBJICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OITHPAsCh HAa MaTepHall, COJEPKaIUICS B pEKOMEHAOBaHHOH JuTeparype. Taroke
PEKOMEHIyeTCs PaBHOMEPHO PACIpEaeNaTh Harpy3Ky CaMOCTOSITEIbHOTO 00YUEHHUS B TEUEHUE CEMECTPA.

B ciryqae npuMeHeHHs IpH 00YYSHUU JUCIHHUILUINHEI SJIEKTPOHHOTO 00YUSHHUS, AUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHI
oOrieHre 00y4aroIUXcsl 1 MPENnojaBaTelis OCYIECTBISIETCS B PEKUME PEalbHOTO BpeMeHH (OHJIaiH-NIeKIK (BeOUHAPHI), YaThl,
BHJICO-KOH(EPEHIMH U JIP.) WK OTIIOKEHHOTO BpeMeHH (cucreMa aucraniuonHoro ooy4yenust Moodle, MS Office365, popymst,
JJIEKTPOHHAS TI04Ta | JP.).

IIpu oOy4eHnu IULl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSI 3JIEKTPOHHOE 00yueHHe, TUCTaHIIMOHHbIE 00pa30oBaTeIbHbIC
TEXHOJIOTHH TIPEAyCMaTPUBAIOT BO3MOXKHOCTH ITpHEMa-repeaadyy HHPOPMALUK B AOCTYITHBIX AJIsl HUX popMax.

Peanuzarus qucUMIUIMHBI C IPUMEHEHUEM JJIEKTPOHHOTO 00y4YeHus1, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIO0TruH (Hanee — 30,
J1OT) ocymectBnsercst Ha OCHOBaHUHU «I10JIOKEHUS O peaTn3alii OCHOBHBIX U JIOMOJHUTENBHBIX 00pa30BaTeNbHBIX IPOrPaMM C
MPUMEHEHHEM JIEKTPOHHOTO 00y4eHHs ¥ AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (heiepallbHOM IOCyIapCTBEHHOM
Or0KETHOM 00pa30BaTEIbHOM YUPEXKICHUH BBICIET0 00pa3oBaHus «HensiOnHCKUI rocy1apCcTBeHHbIN YHUBEPCUTETY,
«ITonoxxeHns o mopsiake 3a4era 00yJaIOIMMUCS IO OCHOBHBIM NPOGECCHOHATBHBIM 00pa30BaTeIbHBIM IPOrPaMMaM BEICIIETO
obpazoBanus B PI'BOY BO «Henl'Y» pe3ynbTaToB OCBOSHHS B OpraHU3alUsAX, OCYLIIECTBISIOMUX 00pa30BaTeIbHYIO
JIESITEIBHOCTD, YUEOHBIX MPEIMETOB, KYPCOB, AUCIMILUIMH (MOYJIEH), MPAKTUK, JOTIOJHUTEIBHBIX 00pa30BATEILHBIX POTPAMM))
MIOCPE/ICTBOM DJIEKTPOHHOU HH(pOpMaMOHHO-00pa3zoBaTenbpHoi cpenpl PT'BOY BO «Yenl'Vy.

© ®I'BOY BO «Henl'V»
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B uckirounTtenpHbIX caydasx (hopc-Maxop U T.IL.) IPU peaau3alu 00pa3oBaTebHON AesTenbHoCTH ¢ npuMeHenueM D0, 10T
MOTYT HMPHMEHATH KOMIIOHEHTHI, HE BXOMAIINE B IEPEUeHb YIEKTPOHHOI HHPOPMAIIMOHHO- 00pa30BaTENIbHOMN CPeJIbl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMSA JTUCITUIIJIMHBI OBYYAIOIIMMUCS C UHBAJIMIHOCTBIO U
OI'PAHUYEHHBIMUW BO3MOXHOCTSIMHU 310POBbsA

OcBoeHNe JUCIMIUIMHBI HHBAJTHIAMH U JULAMU C OTPaHMYEHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI OCYIIECTBISETCS C UCIONB30BaHHEM
CIICNMATBHBIX TEXHHYECKHX CPEICTB M HMH()OPMAIMOHHBIX TEXHOJOTHH, NPEROCTABISEMBIX PecypCHBIM y4eOHO-METOANYECKUM
IEHTPOM 10 OOYYEHWIO MHBAJIUIOB W JIMIl C OTPAaHWYEHHBIMH BO3MOKHOCTSAMH 310poBbs Yenl'VY mo 3ampocy oOydaromierocs
(MOOWMJIBHEIC CIEIMABHBIC TEXHUYECKHE CPEACTBA MU JIMIl C HApYMICHUSIMH 3pEHHS U C HapyIICHHEM CIIyXa, acCHCTHUBHBIC
MH()OPMAIIOHHBIE TEXHOJIOTHN).

IIpy HEoOXOAMMOCTH Ul OOYYAIONIIMXCS C HApYIICHUSIMH 3peHHs Ha pabo4YMX MecTax JUIsl HPOBEJCHHS NPAKTHYCCKHUX MM
7a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CHEMAJIbHOE MPOrpaMMHOE oOecredeHue (porpaMMa pedeBOil HaBHUTAIMH, pPeUeBbIC
CHHTE3aTOPBI, SKPaHHBIE JIYIIb).

B yueOnble ayauTopun obecrieunBaeTcs OECTIPENSITCTBEHHBIH TOCTYI I 00YJAIOIIMXCS ¢ MHBATUIHOCTBIO H C OTPaHMYECHHBIMA
BO3MOXKHOCTSIMH 37I0POBBsl. B KakJ10if ayiuTOpHH, I/ie 00y4aroTCs MHBAIUIBI M JIMLA C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS,
IpeTyCMaTPUBAETCS COOTBETCTBYIOLIEE KOJIUIECTBO MECT JUIsl OOYUYaIOUIMXCS ¢ YIETOM HapyIIEHHH HX 37J0POBbSI.

Jlns oCBOGHMS NUCUMIUIMHBI HMHBAJMAAM M JIMIAM C OTPAHMYCHHBIMHM BO3MOXXHOCTSIMH 3JI0POBBSI HMPEJOCTAaBIACTCS HTOCTYI K
NeYaTHBIM HCTOYHHKAM, NMEIOIIUMCS B HaydHOH Onbmmoreke YenlY, ¢ MOMOIIBIO CHEUAIbHBIX TEXHHYECKUX CPENCTB; JOCTYII C
HOMOIIBIO CICIMATBHBIX TEXHHYECKHX M IPOTPAMMHBIX CPEACTB K DJIEKTPOHHBIM HCTOYHMKAM, INPEACTABICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poHIe HayuHO# O6nbaroTeku Yenl'yY witu 31eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.
VY4eOHO-METOIMYECKHE MaTepHAIIBl I 00YYaIOMUXCs U3 YHMCiIa HHBANUIOB U JHI[ C OTPAHHYCHHBIMH BO3MOXKHOCTSMH 3/10POBbS
TPEIOCTABIAIOTCS B popMax, alaliTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3I0POBBSI 1 OCOOSHHOCTSIM BOCTIPHATHS HH(POPMAIIUH.

JU71st MHBaNU/IOB U JIMII C OTPAHUYCHHBIMYI BO3MOKHOCTSIMH 3/10POBbSI OCBOCHHE JIUCIUIIIINHEI MOXKET OBITh YACTHYHO WM HOJIHOCTHIO
OCYIIECTBIICHO C UCIIOJIH30BAHNEM JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

Ilpy npoBEeIEHMH NPOMEXKYTOYHOH aTTeCTallid II0 AUCLHUIUIMHE OOYYaIOIMMCS C WHBAJIMAHOCTBIO M C OrPaHMYCHHBIMH
BO3MOKHOCTSIMH 37I0pPOBbsI O0ECIEUHMBACTCS MO0 WX 3asBICHHIO MPENOCTAaBICHHE B JOCTYMHOH (hopMe B 3aBHCHMOCTH OT HX
WHANBHUIYaJbHBIX OCOOCHHOCTEH WHCTPYKIMH O IOPSIKES NPOBEACHUS NPOMCSKYTOUYHOW ATTECTAL[MH, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3ajaHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpe, MUChbMEHHO wmpudrom Bpaiins, ¢
WCIIOJIb30BAHUEM YCITyT ACCUCTEHTa, YCTHO).

IIpu npoBeeHUH NPOLEAYPh! OLIEHUBAHUS PE3yIbTaTOB 00yUEeHNUs HHBATIHUIOB U JIUI[ C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS
npexycMaTpUBaeTCs UCIIOIb30BaHUe penocTaBiIeHHbIX Yenl'Y uin coOCTBEHHBIX TEXHUYECKHX CPEACTB, HEOOXOAUMBIX UM B CBSI3H
C UX UHAUBUAYaJIbHBIMH OCO6GHHOCT$IMI/I. le/l HCOGXOI{I/IMOCTI/I HUHBaJIMAaM M JIUIaM € OTpaHUYCHHBIMH BO3MOXXHOCTAMU 310POBbS
MPEeIOCTaBIAETCS JOIOHUTENFHOE BpeMsT ISl TIOATOTOBKH OTBETa HA 33JIaHMs, IIPOLeypa OLEHUBAHUS PE3yIbTaTOB OOYUCHUSI 110
JAUCHUIUIMHE MOKET MPOBOAUTHCA B HECKOJIBKO 3TAIlOB.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

Pazgen 1. MOJ’[eKyJ'[ﬂpHO-KHHeTI/I‘leCKaﬂ TEOpUA UA€AJTBHOIO rada

NneannHblid ra3

baszoewviit yposens

Ne DopmyJIMpOBKa BOIIPOCa BapuanTel oTBETOB

n/n

1 IIpn kakux yCIOBUAX CBOMCTBA peajbHBbIX | 1. B yCJI0BHUSX, HE CJAUIIKOM

ra3oB MOKHO OIIMChIBATb 3dKOHAMH | OTIHYAKIIUXCH OT HOPMAJBbHbBIX

UJeanbHOro raza’? 2. IpY HU3KUX TEMIIEpaTypax
3. cpeau OTBETOB HET IPaBUIJIBHOIO
4. ipy GOJILIIUX TABJICHUSIX
2 Kak m3MeHHTCs NaBiIeHHE HACAIBHOrO Trasa, | 1. ocTaHeTcs HEeM3MEHHBIM
€CIi I[P  HEW3MEHHON  KOHILEHTpalUH | 2. yBEIUYMUTCA B 2 pa3a
CpelHsAs KBaJpaTU4HAas CKOPOCTb MOJIEKYIN | 3. yMEHbIIUTCS B 4 pas3a
YBEJIUYUTCS B 2 pasza? 4. yBeqinunres B 4 paza
5. yMeHbIIUTCS B 2 pasza
3 Omun  Mmons B cucreMe CU  sBisercs | 1. KoonyecTBa MOJIEKYJT B €IUHULIC
€AVHUILIEH N3MEPEHUS: o0beMa
2. aTOMHOM Macchbl
3. MOJIEKYJIIPHOM MaccChl
4. KoJIMYecTBA BellecTBa
5. IpaBUIILHBIN OTBET HE IPUBEJIECH
4 PaBHBIE Macchl kuCiIOpoOaa, a3ota U Bogopoza | 1. Bogopoaom
INOMECTHJIM B  OJMHAKOBBIE COCYAbl U | 2. BO BCeX cocynax OyaeT 0JlMHaKOBOE
coJiepsKaT MpH OJHOM U TOM ke TemrepaType. | AaBlieHuE, T.K. TEMIEpaTypa ra3oB oJHa
HauOons1iee naBiaeHue OyneT B cOCyze C... U Ta XKe
3. a30TOM
4. Kucinopoaom
5 UtoOb1 B m300apHOM mporiecce oobem raza | 1. yBenuuuth Ha 200 K
YBEJIMYUIICS BABOE IO CPABHEHUIO ¢ 00BEMOM | 2. yBeauunTh Ha 273 K
npu 0°C, Temrieparypy raza HyKHO: 3. yBennuuTh Ha 546 K
4. yBenuuuth Ha 372 K
5. ymenpmuTh Ha 200 K

1. Kakyio TemmepaTypy HMeIOT 2 T MOJIEKYISpPHOTO a30Ta, 3aHUMAromero oobem 820 cm®
npu pasiennn 0.2 MITa? Oteer paiite B °C. (276,3 K)

2. JlaBiieHre BO3yXa BHYTPHU IUIOTHO 3aKyIOPEHHO# OyThUTKH TipH Temiieparype 7°C ObLI10
100 xIla. IIpu HarpeBanuu OyTHUIKM mMpoOKa BhuIeTena. [lo Kakoil Temmeparypbl Harpemu
OyTBIJIKY, €CIIM M3BECTHO, UYTO MpoOKa BBUIETENAa MpPH JaBlIeHUM Bo3ayxa B OyTeuike 130
klla? (364 K)

3. B 6annone naxomumock 10 kr raza mpu nasnenun 10 MIla. Kakyto maccy raza B3sui u3
OaJuioHa, eciu JaBjieHue ctaino paBHbIM 2.5 MIla? TemnepaTypy rasa cuuTaTh MOCTOSHHOM.
(7,5 xr)

4. Haiinure maccy Bo3ayxa, 3alOHAOIIETO ayJIUTOPUIO BBICOTOM 5 M U ILIOIIAJABIO IOJIA

200 m?. Jlanenne Bo3myxa 100 xITa, Temmeparypa momemenus 17°C. MonspHas macca
Bo3ayxa paBHa 0.029 xr/mons. (1,2 T)




Bo CKOJIBKO pa3 IUIOTHOCTH BO3IyXa, 3alOJHSIONIEro moMerneHue 3umoi (t1 = 7°C),
OosbIie ero mwioTHOCTH JieToM (t2 = 37°C)? JlaBineHue raza MOKHO CUHTATh MMOCTOSHHBIM. (B
1,1 paza)

Cocyn oTkayaH 10 JaBJICHUS 1.33-10° Tla. Temmeparypa Bosayxa 15°C. Haiinure
IJIOTHOCTH Bo3ayxa B cocyze. (1,61-10714 kr/m®)

Cuuras, uyto B BO3ayxe conepxkutrcsa 23.6% xucinopoma u 76.4% azora (mo macce),
HAWNUTE MapUaibHOE JABICHHE KUCIOpOJa mpu Temmeparype Bo3ayxa 13°C u maBieHun
100 kIla. (21277 I1a, 78722,31 Ila)

Kakoe umciio MoneKysl HaxoauTcs B komHaTe oobemom 80 M° mpu Temmnepatype 17°C u
nasnernu 100 xI1a? (2-10%7)

Cpeonuii yposens

1.

ITo razonpoBoaHON TpyOe MeT YIIeKHCHIbIA ra3 nmpu masienuu 5 10° IT1a m Temmeparype
17°C. KakoBa CKOpOCTh JIBMKEHHS Ta3a B TpyOe, €Ciid 3a T = 5 MHH IpOTeKaeT m = 2.5 Kr
YITIEKHCIIOTO Ta3a M €CIIM IUIOMIAAb CedeHns KaHana Tpyosl S = 6 cm?? (0,00001 m/c)
OrmpeenuTe MWIOTHOCTH cMecH 4 T Bogopoaa u 32 r kuciaopoaa mpu temreparype 7°C u npu
naBnernu 700 MM pr. crT. (0,48 kr/M°)

B 3amasHHON ¢ OAHOTO KOHIIA CTEKIISTHHOW TpyOke mmmHOM 90 cM, HAXOAUTCA CTOJIOMK
BO3/lyXa, 3aMepPThIil CBEPXY CTOJIOMKOM PTYTH BbICOTOW 30 CcM, JOXOMALIMM JO BEPXHEro
Kpast TpyOku. TpyOKy OCTOpPOKHO IEpEeBOPaYMBAIOT, MPHUYEM YACTh PTYTH BBUIMBACTCS.
KakoBa ctonbuka pTyTH, KOTOpBI OcTaHeTcs B TpyOke, eciu arMochepHOe aBJICHHE
COOTBETCTBYET JABJIEHUIO CTOJI0a pTyTH BbIcOTOM 75 cM? (3 cM)

banmnon BMecTuMOCThIO V=5 1 COAEpXKHUT CMECh Teius U BOAOpoaa mpH aaBieHuu p=600
klla. Macca m cmecu paBHa 4 1, MaccoBas Aois wirenus paBHa 0,6. OmnpenenuTtsb
temneparypy T cmecu. (259 K)

B cocyne BmectumocTthio V=15 11 HaxoauTcs cMech a30Ta M BOAOpPOJa MpPU TEMIEpaType
t=23 °C u pmasnenun p=200 klla. OmpenenuTes Maccbl CMECH U €€ KOMIIOHEHTOB, €CIH
MaccoBas 710yt W1 a3ota B cmecu pasna 0,7. (4,81 1, 2,06 )

Boicoxuii yposens

1.

Monp Takux Ta30B, KaKk Teldil, BOAOPOA, a30T, KHUCIOPOJ, 3aHUMAeT MPH HOPMAIBHBIX
yeaoBusax (t=0 °C, p=1013 rlla) oOwvem, paBublil 22,4 1. Uemy paBHO B 3TOM cllyyae: a)
YHUCJIO N MOJIEKYJI Ta3a B €IMHUIIE 00beMa, 0) CpeIHee pacCTOsTHUE <a> MEXTY MOJIEKyJIaMu?
CpaBnurte 310 paccrosHue ¢ quamerpom monekyinsl d. (0,3 uM, 330 Hm)

B cocyae HaxoauTces cMech KUCI0poJa v Bogopoa. Macca m cmecu paBHa 3,6 r. MaccoBast
noast wi kacinopoaa cocrasisier 0,6. OnpeenuTh KOJUYECTBO BELIECTBA V CMECH, ViU
V2 Kaxa0ro rasza B otaenpHocTh. (0,0675 moinb, 0,72 MOIIb)

bannon BMectumocTbio V=30 11 COJIEpXKHUT CMECh BOAOPOAA U TelUi NpPU TemIeparype
T=300 K wm paBmennmn p=828 klla. Macca m cmecu paBHa 24 1. OnpeaenuTb Maccy
M1 BoJopoa u Maccy m renus. (8 1, 16 1)

Cyxoif BO3IyX COCTOMT B OCHOBHOM M3 KHCIIOpOJa U a3oTa. Eciu npenedpedb oCTaIbHBIMU
COCTaBHBIMH YaCTSIMH BO3/yXa, TO MOXKHO CUUTATh, YTO MACCOBBIE JIOJIHM KUCIOPOJA U a30Ta
coorBercTBeHHO W1=0,232, W>=0,768. OnpeseanTh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO Maccy
M Bozmyxa. (28,9 r/mob)

B cocyne BMectHMOCcThI0 V=0,01 M° COEPKHUTCS CMeCh I'a30B — a30Ta MAacco mi=7 T u
BozopoJa Maccod me=1 r — npu temneparype T=280 K. Onpenenuts aaBiieHuEe p cMECH
ra3oB. (175 kIla)



MoJiekyJIsIpHO-KHHETHYeCKasl TeOpHs NAeaJbHOI0 ra3a.

baszoeviit yposens

No dopmyJIMpOBKa BOIpOCca BapuanTel oTBETOB

/1

1 Mornekynbsl Kakux Ta3oB - KUCIOpoAa, | 1. Bomopoaa

BOJOpPOJAa WM a30Ta, HaxXoAdIIUecs B | 2. CKOPOCTH MOJIEKYJ BCEX ra30B
BO3/1yX€ KOMHATBI, - IBUKYTCS ObICcTpee? OJIMHAKOBBI
3. Kuciopoja
4. npaBUJIbHBIA OTBET HE MPUBEIIEH
5. aszora
2 Kakue siBneHus! AOKa3bIBalOT, YTO MOJIEKYJBI | 1. KpucTaym3anus
HAXOMATCS B HENPEPHIBHOM XAOTUYECKOM | 2. HCHApeHHe KHIKOCTH
IBIDKEHUU? 3. OpoyHOBCKOe IBH:KEHUE
4. n3menenue o0bEMa MpU HarpeBaHUU
5. IpaBUJILHBIN OTBET HE MIPUBEJIEH
3 T[Topsi10K AuaMeTpa MOJIEKYIIHI ... 1.10%m
2.10%m
3.10%m
4.1010m
S. NpaBUJIbHBINA OTBET HE IPUBEJICH
4 CpenHsisi KMHETHYECKasi 3HEprusi TEIJIOBOro | 1. He M3MEHWIOCH
JBUKEHHUSI MOJIEKYJI HEKOTOPOTO HJEABbHOTO | 2. yMEHbIIMWIOCH B 2.25 pa3a
raza yeeinuumiacb B 1.5 pasa npu | 3. yBenmuwiocs B 1.5 paza
OJTHOBPEMEHHOM YMEHBIIEHUH | 4. yMeHbIIWJIOCH B 1.5 pa3a
KOHLEHTpauuu MoJekyn B 2.25 pasza. Kak | 5. ysenuumiocs B 2.25 pasa
W3MEHUJIOCH JaBJIE€HUE 3TOr0 raza’?
5 CpaBuure pgaBneHuss pi1 Bogopoxa u pz2 | l.p2=8p1
KHCJIOpPOJa, €CIIM KOHLEHTpalus ra3oB U ux | 2. pz2 = 16 p1
CPEIHEKBAIpaTUYHbIE CKOPOCTHU OJIMHAKOBBL. | 3. P2 =4 p1
4. p2=p1
5. IpaBUJIbHBINA OTBET HE MPUBEIEH

1. Onpeznenute cpeHIOW apHU(PMETHUYECKYI0 CKOPOCTh MOJIEKYJ ra3a, €ClM M3BECTHO, UTO
cpenHsis KBagpaTruaHas ckopocth ux 1000 m/c. (0,92 xm/c)

2. [Tpu moxbeme BepTOsIeTa HA HEKOTOPYIO BBICOTY OapOMeTp, HaXOIAIIMNCS B €ro KaOuHe,
n3mMeHun cpoe nokasanue Ha 90 klla. Ha kakoil BbICOTE JIETUT BEPTOJIET, €CIM HA B3JIETHOU
wiomazake 6apomerp nokassiBan 100 I1a? TemnepaTypy Bo3ayxa cuMTaTh HMOCTOSHHOW U
pasHoit 17° C. (892 m)

3. KakoBa mI0THOCTh BOJIOPOJIa, €CIM CPEAHsAsA JUIMHA CBOOOAHOro mpolera ero MoJyieKyl
0.1 cM? (9,54 10 xr/m®)

4. Mukpockonuyeckass NbUIMHKa yriepoga oOmagaer maccoit 0.1 wr. Omnpexpenurte, u3
CKOIBKMX MOJIEKYT OHa cocTouT. (5 10°)

5. B cocyne BmectumocTeio V=20 1 HaxoAWUTCs ra3 KOJUYECTBOM BemiecTBa v=1,5 KMOJb.
OnpenenuTh KOHIIEHTPAINIO N MOJIEKyl B cocyae. (4,52 1078 m3)

Cpeonuii yposens

1. B Oamnone BMeCTUMOCTBIO V=5 1 HaxomuTcs a3oT maccod m=17,5 r. Onpenenutsb
KOHIIEHTPAIMIO N MOJIEKYJ a30Ta B 6amnowe. (7,52 102 m3)

2. B 1ByX OIMHAKOBBIX 10 BMECTHMMOCTH COCYJaX HAXOAATCSA pa3Hble Ias3bl: B MEPBOM —




BOJIOPOJI, BO BTOpOM — KHcJopoa. Haiitu oTHomieHHe ni/N2 KOHLEHTPAIMI Ta30B, €CIU
MacChl Ta30B OJIMHAKOBHI. (16)

I'a3 maccoit m=58,5 r Haxomutcs B cocylne BMecTUMOCThIO V=5 1. KoHuenTpauus n
MoJeKy ra3a pasHa 2,2*10%° 3. Kakoii 5o ras? (Kucnopo)

Onpenenuth KOHLEHTPALMIO N MOJIEKYN HAeainpHOro rasa npu temneparype T=300 K u
naBnernu p=1 mlTa. (2,42 10 m3)

CKOJIbKO MOJIEKYJN Ta3a COAepKHUTCA B OaisioHe BMecTUMOCThI0 V=30 1 mpu temueparype
T=300 K n napnenuun p=5 MITa? (3,62 10%)

Buicokuii yposens

1.

B kon6e BMectMocThio V=100 cM3 comeputcs HEKOTOpBIHA ra3 mpu Temmeparype T=300
K. Ha ckonpKko NMOHU3WTCS AaBIICHHE P Ta3a B KOJOE, €CIM BCIEICTBHE YTEUKH W3 KOJIOBI
seriiner N=10% monexyn? (4,14 xITa)

Onpenenuth cpeHee 3HAYEHHE <&> IOJIHOM KHHETUYECKOW SHEpPruu OJHOM MOJIEKYJIbI
renus npu Temmnepatype T=400 K. (8,28 102! JIx)

Jljig oy4eHus BBICOKOTO BaKyyMma B CTEKJISTHHOM COCYJie HE00X0JUMO MPOrpeBaTh €ro npu
OTKauKe C IIeNIbI0 YAaIUTh aJicopOMpoBaHHbIe Tra3bl. ONpenennuTh, Ha CKOJIbKO MOBBICUTCA
JaBeHHEe B cdepuueckoM cocyme pamuycom R=10 cM, ecimu Bce aacopOMpOBaHHBIC
MOJIEKYJBl Tepeayr co cTeHoK B cocyd. Cioii Molekyl Ha CTEHKaxX CYUTaTh
MOHOMOJIEKY/IAPHBIM, CedeHHe G OHOH Monekyasl pasHo 107° cm? Temmeparypa T, mpu
KOTOPOM MPOM3BOAUTCS oTKavka, papHa 600 K. (2,4 Ila)

Onpenenuts Temnepatypy T Boaopona, pu KOTOPOM CpeAHsisi KHHETUYECKask SHEPTUs <&x>
MOCTYNATEeNbHOTO JIBIXKEHUS MOJIEKYN JAOCTAaTOYHA JJIsl MX PACIICIUICHUS HA aTOMBI, €Cld
MOJISIpHAst SHEprus gucconuanuu Bogopoaa Wm=419 k/lx/mons. (33,6 kK)

IIpu xakoii Temmneparype T MOJIEKYIbl KHUCIOPOAA MMEIOT TaKyl XK€ CpPEIHION

KBaJPAaTUUHYIO CKOPOCTh <Viz™>, KaK MOJIEKYJBI Bojgopona mpu temmeparype Ti1=100 K?
(1600 K)

Pazpnen 2. TepmoannaMuka uaeajbHOro rasa.

ITepBoe Haya0 TepMoagnHAMUKH. TepMoanHAMIYECKHE TPOLECCHI.

baszoeuviit yposens

Ne ®opMmyaupoBKa BoIpoca Bapuants! oTBETOB
/11

1 Kakoe komuuectBo TemnoTel moayueHo | 1. 3.5 xJlx

WJICATbHBIM OJIHOATOMHBIM Ta3oM, ecinu 3a | 2. 5 kJx

BpeMsI YMEHbUIEHMs JaBieHus B 4 pasza npu | 3. 3 xJlx

M30TEPMUYECKOM MPOIIECCE Ta3 COBEPIIWI | 4. IpaBUIIbHBIA OTBET HE MPUBEIIEH
paboty 5 xJx? 5.7.5 x]Ix

2 Kakoe BbIpakeHHE COOTBETCTBYeT mepsomy | 1. AU=A
3aKOHY TEpMOAMHAMMKHU JUIsi aguabatHoro | 2. AU=0
nporecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom mpormecce wuaealbHBIM  ra3 | 1. TakoW mpouecc HeOCYIEeCTBUM
OXJIaXKIAeTCs, coBepmias NP 3TOM | 2. B ©300apuYeCKOM
TTOJIOKHUTEIBHYIO paboTy? 3. B UI30XOPUYECKOM

4. B UI30TEPMHUYECKOM
5. B aimabaTnyeckom




4 MenHoi U CTalbHOW THUPbKaM OJMHAKOBOW | MeIHas
Macchl ~ IEpefaJid  PaBHbIE  KOJUYECTBA
TEIUIOTHL. Y KakoW TUPBKU TemIepaTypa
W3MEHHUTCS CHIIbHEE?

5 WneanbHelil ra3 nepeBogsaT u3 coctosuus 1 B | 1. 2poVo
cocTosiHue 3 Tak, KaKk Moka3zaHo Ha rpaduke | 2. poVo
3aBUCUMOCTH JaBJICHHMS ra3za oT o0ObeMma. | 3. poVo/2
Macca rasa IIOCTOSIHHA. Pabora, | 4. mpaBusbHBII OTBET HE NPUBEAEH
COBEPIIICHHAsI Ta30M, PaBHA ... 5. 4poVo

2p, 1
|
:
Fo :_ P 3
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1. Haiitn ynenpHYI0 TEIIOEMKOCTH Cp TA30BOM CMECH, COCTOSIIEH W3 KOJIUYecTBa vi = 3
KMOJIb aproHa U KOJM4ecTBa V2 = 2 KMoJb azota. (684,63 Jx/(xr K))

2. [110THOCTH HEKOTOPOTO ABYXaTOMHOTO Ta3a HPU HOPMAIBHBIX YCIOBHAX p = 1,43 kr/ve,
Haiiti ynenbHbIE TEMIOEMKOCTH Cy U Cp 3TOro Taza. (905,5 63 JIx/(kr K), 648,8 63 Jx/(kr
K))

3. Kucnopon maccoit 320 r HarpeBaroT Npu NOCTOSHHOM nasiaeHun ot 373 nmo 473 K.
Onpenenuth KOJIMYECTBO TEILIOTHI, MOTJIOMIEHHOE Ta30M. (29,1 kJIx)

4, Kucnopon maccoit 2 kr 3anuMaetr oobem 1 M° 1 Haxomutes o nasierneM 0.2 MITa. T'a3
OBIT HATPET CHAYasa TIPH MOCTOSHHOM JaBJICHHH 10 00BeMa 3 M, a 3aTeM IPH TTOCTOSHHOM
oobeme 10 nasienus 0.5 Mlla. Haiinute n3menenue BHyTpeHHel sHepru rasa. (3,25 M/Ix)

S. B 3akpsitom cocyne Haxomutcs 20 r azora u 32 r kuciaopoxa. Haligute usmeHeHue
BHYTPCHHEW SHEPTUH 3TON cMecH ra3oB npu oxiaxaeHun ee Ha 28°C. (1 k[{x)

Cpeonuii ypogens

1. Omnpenenuth ynenbHYyI0 TEIUIOEMKOCTh Cv CMECH Tra3oB, cojepxamieil Vi=5 1 Bogopoaa u
V2=3 1 renus. ['a3pl HAX0AATCA MPU OAMHAKOBBIX ycloBUsX. (6,4 kJIx/(kr K))

2. OnpenenuTb yIeNbHYIO TEIJIOEMKOCTh Cp CMECH KHCIOpOJa M a30Ta, €CIU KOJIMYECTBO
BELIECTBA V1 IEPBOTr0 KOMIIOHEHTA PaBHO 2 MOJIb, @ KOJMYECTBO BEIIECTBA V2 BTOPOI'O PAaBHO
4 monb. (993 [Ix/(xr K))

3. Haiitn noka3zatenb aawabaThl Y JUIS CMECH Ta30B, CoJepiKamield remui maccoi mi=10 T u
BoAOpoa Maccoit my=4 1. (1,51)

4. Bonopoa maccoit m=4 r Obu1 HarpeT Ha AT=10 K npu nocrosHaom nasienun. OnpenaenuThb
paboty A pacuupenus raza. (166,2 JIx)

5. Tlpm agmabatHOM CKaTWHM KHCJIOpoja maccod m= 1 kr cosepmieHa padota A=100 x/[x.
Onpenenuts KOHEUHYIO TemrepaTypy T2 rasa, ecim 10 CKaTHS KUCJIOPOA HaXOOWiICsS IPH
temneparype T1=300 K. (454 K)

Buicokuii yposens

1. Tas3, 3anumaBmmii 06bem Vi=12 1 mox gaBinenuem p1=100 xlla, 611 n300apHO HArpeT OT
temmneparypsl T1=300 K 1o T>=400 K. Onpeznenuts padoty A pacmupenus raza. (400 /Ix)

2. Ilpu ammabGaTHOM cCxaTuu raza ero obObeM yMmeHbmmwics B n=10 pa3, a paBicHUE




yBenmumioch B k=21,4 paza. Onpenenuts otHomeHne Cp/Cy Teroemkocteit razos. (1,33)

3. Asor maccoit m=2 r, umeBmmii Temreparypy T1=300 K, O6p11 annabaTHO C)KaT Tak, 4YTO €ro
o0beM ymenbimics B n=10 pa3. OnpenenuTs KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxarus. (754 K, 674 [1x)

4. Kucnopon, 3anumaBmmid o6weM Vi=1 1 monm paienueM pi1=1,2 MIlla, aamabGaTHO
pactpmiics 10 oobema V=10 1. Onpenenuts padoty A pacmupenus rasza. (1,81 kJIx)

5. Ilpu M30XOpHOM HarpeBaHUM KUcIopoja o0beMoM V=50 51 naBieHue ra3a U3MEHUIOCh Ha
Ap=0,5 MITIa. Haiitu komudecTBO TEIIOTHI Q, coobmieHHoe razy. (62,5 [[x)

Bropoe Haya/10 TepMOAUHAMUKH. JHTPOIHUSA.

ba3zoewtii yposens

Ne | ®opmynupoBka Bompoca BapuanTel oTBETOB

n/m

1 KIIJI TenmoBoil MmamuHbl, paboraromeii 0e3 | 1. 1Be H30TEPMBIL, IBe a1MA0AThI

MOTEPh DHEPI'HH, SBISETCS MAKCHUMAIIbHBIM, €CiH | 2. ABE aauadathl, 1B U30XOPbI
e€ pabounii UKII BKITFOYAET ... 3. ABE U30XOpHI, 1BE U30TEPMBI
4. nBe n300apbl, ABE U30XOPHI
2 KakoBa pazmepHocTb 3HTpONIMU? 1. JIx/kr
2. JIx/c
3. JIx/(kr+K)
4. Ix/K
3 Temnepatypy Harpeparens M XOJOAWIBHHMKA YMEHBIIWINA Ha | 1. yBeJIHYHTCS
AT= 50 K. Kak wsmenutcsa KIIJ[ wmaeanpHOro TEmioBOro | 2. He U3MEHUTCS
JIBUTATENS? 3. YMEHBIIUTCA
4. Henb34 cKa3aThb, HE
3HAas UCXOJHBIX
TEMIIEPATYP
4 Kakoli M3 mpemIokeHHBIX HIKE TrpapuKoB MPaBWIbHO | 3
otpaxaer nuki Kapno B koopaunarax T, S?
Y | T TA
1 2 3 4
z} -1 2 |2 3 xf 1 2 1) 2 3
T, 3 ot 4 g4 3T 4
s, s, 's s s,’s s s, s s, s, °s
5 VYkaxkuTte nUKI, KOTOpoMy cooTBeTcTBYeT MakcumanbHoe KIIJI | 1. [uzens
TEIJIOBOTO JABUTATENS. 2. Xamppu
3. OtTO
4. Bpaitrona/J>xoymns
5. Kapno

1. WneanbHas TemsoBas MalmiuHa; paGotaromas rno uukiy KapHo, coBepIiaer 3a OJUH LUK
paboty A = 73,5 xJIxx. Temmnepatypa HarpeBateins t1 = 100 °C, TemmnepaTypa X0J0IUJIbHAKA
t> = 0 °C. Haiitu k. 1. 1. n) uukia. (26,8%)

2. WneanbHas TeruioBas MalinHa; paboraromas no uukiy KapHo, coBepiaeT 3a OIuH ITUKI

pabory A = 73,5 x/Ix. Temneparypa narpesareins t1 = 100 °C, remnepaTypa X0JI0AUIbHUKA
to= 0 °C. Haiitu komm4ecTBO TeruIOTHI Q1, MOJIydyaeMoe MAaIIuHOW 3a OJWH ITUKI OT
HarpeBaTelsi, 1 KOJIMYECTBO TEIUIOTH Q2, OTAaBaeMoe 3a OJHU IUKJI XOJoauiIbHUKY. (0,274
M]Ix, 0,2 M/Tx)




3.

4.

Haiinure n3menenune AS sHTponuu npu npeBpamieHun m=10r appa (t= 20°C) B map
(t=100°C). (88 dx/K)

Macca m = 10 r xuciaopoja HarpeBaeTcst oT Temneparypsl t1 = 50 °C no temneparypsl tz =
150 °C. Haiitu nusmeHenue AS >HTpONUH, €CIIM HArPEBaHHUE MTPOMCXOIUT: a) U30XOPUUCCKU;
0) uzobapuyecku. (1,75 Ix/K, 2,45 JIx/K)

CoBepiuiass 3aMKHYTBIA MPOLIECC, Ta3 MOJIYYHUI OT HarpeBaress KOJUYeCTBO TermaoTel Q1=4
k/[x. Onpenenuts paboTy A rasa mpu NpoTEKaHUHM LUKJA, eciu ero tepmuueckuii KITJ]
n=0,1. (400 Ix)

Cpeonuii ypoesenw

1.

WNneanbHplii  JBYyXaTOMHBIA Ta3, COJAEpXkKAIIMKA KOJIMYECTBO BemiectBa v=1 Moib U
Haxojsammiica noxa aasieHueM p1=0,1 Mlla npu temneparype T1=300 K, HarpeBator npu
MOCTOSSHHOM oObeMe n0 naBineHus pp=0,2 MIla. Ilocine sToro ra3z Hu30TEpMUYECKU
paciiipwics 10 Ha4aJbHOTO JaBJICHUS U 3aTe€M M300apHO ObLI CKAT /10 HA4aJbHOro 00beMa
V1. Iloctpouts rpaduk nukina. Onpenenuts Temneparypy T rasza JUis XapaKTepHBIX TOUYEK
nukia u ero repmuyeckuit KIT 1. (0,099)

WneanbHblii ra3, coBepmatomuii uki Kapno, 2/3 konuyectBa TemnoTsl Q1, MOTYYEHHOTO OT
HarpeBatessi, oTAaeT oxyagurento. Temneparypa T2 oxnagurens paBaa 280 K. Onpenenutsb
temreparypy T1 nHarpeBarens. (420 K)

Nneansnebiii ra3 coepmaer nukia Kapao. Temneparypa Ti HarpeBarens B Tpu pasa BbllIe
temreparypsl T2 oxnaaurens. HarpeBatens nepenan rasy KoandecTBO TerioThl Q1=42 kJIx.
Kaxkyro paboty A coBepimi raz? (28 x/Ix)

B pesynbrare u30XOpHOrO HarpeBaHUs BOAOpOJa Maccod m=1 T pgaBleHue p Tasa
YBEITUYWIOCH B JIBa pa3a. Onpenenuts u3Menenne AS sarponuu raza. (7,2 x/K)

Kycok npna maccoir m=200 r, B3saThiii mpu Temnepatype t1=-10 °C, Obl1 Harper 1o
temneparypsl t2=0 °C u pacruiaBiieH, mociie 4yero odpaszoBaBlIasicsi Boja Obula Harpera J0o
temneparypsl t=10 °C. Onpenenuts H3MeHeHHE AS OHHTpPONMM B XOJE€ YKa3aHHBIX
nporieccoB. (291 JIx/K)

Boicoxuii yposens

1.

NneanbHplii MHOTOATOMHBIA a3 COBEPIIACT LUKJ, COCTOSIIMM M3 JBYX HM30XOp M ABYX
n300ap, mpuyeM HauOousblllee JaBlieHWE ra3a B JBa pas3a OoJibllle HAUMEHBLIEro, a
HauOOoJIBIINKM 00BEM B UETHIPE pa3a OoJibiiie HauMeHsbInero. Onpeaenuts Tepmudeckuii KITJ]
n mukna. (0,11)

Wneanbnsbiii a3z coepmaer nuukia Kapno. Temmneparypa T2 oxnaautens paBHa 290 K. Bo
ckosbko pa3 yBenuuutcs KIIJI nmkia, ecnm TeMreparypa HarpeBaTelsl MOBBICHTCS OT
T1'=400 K mo T1"=600 K? (1,88)

Bonopon maccoit m=100 r 6bu1 n300apHO Harper Tak, YTO OOBEM €ro yBEJIWYMICS B n=3
pasza, 3aTeM BOJ0OpPOA OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHBIIMWIOCh B N=3
pasa. Haiitu uamenenue AS sHTponuu B Xo7ie yka3zaHHbIX mporecco. (457 J1x/K)

Kycok meau maccsl mi1 = 300 r npu Temniepatype t1 = 97 °C nomecTwiii B KaJTOPUMETP, TAE
HaxoguTcst Boja Maccel mz = 100 r mpu Ttemmepatype tz= 7 °C. Haiitu npupaimenue
SHTPONUM CHCTEMbl K MOMEHTY BBIpaBHUBaHUS TemrmepaTyp. TernaoeMKoCTh KaJlopuMeTpa
npenedbpexxumo Mana. (4,4 J1x/K)

WNneanbHpiii Ta3 B KOIMYECTBE Vv = 2,2 MOJd HaXOIUTCS B OJHOM U3 JABYX
TETJIOU30IMPOBAHHBIX COCYIOB, COSTMHEHHBIX MEX1y co00i TpyOKoil ¢ kpaHoMm. B npyrom
cocyne — BakyyM. KpaH OoTKpbLIM, U Ta3 3amoyHWI 00a cocya, yBEJIMYUB CBOM 00BbEM B N =
3,0 paza. Haiftu npupamenue sutponuu rasa. (20 x/K)



Paznen 3. SIBjienus: mepeHoca.

SIBJjieHus mepeHoca.

baszoewviit yposens

No dopmyJIHMpOBKa BOIpOCa BapuanTel oTBETOB

/1

1 BsskocTb CBS3aHa €  MepeHocoM | 1. sHepruu

MOJIEKYJIaMH Ia3a ... 2. UMIyJibca

3. Macchl
4. MOMEHTAa UMITYJIbCa

2 KakoBa  pasmepHocTh  kod3(bdurmenta | 1. m%/c

TETJIONPOBOTHOCTH? 2. Br/(m K)

3.1Tac
4. 310 K03 (HUIIUEHT, ITOITOMY OH
pa3MEepHOCTH HE UMEET

3 ['pagrieHT KOHLEHTpALUH - 3TO ... 1. mpou3BOIHAs KOHLIEHTPALMH 110 BPEMEHU
2. pa3HOCTb KOHIIEHTPALIMU B ABYX TOUKaX
3. Ipou3BOHAs KOHLIEHTPALMH [10 BPEMEHU
B JJAHHOM HampaBlIeHUU
4. npou3BO/IHASI KOHIEHTPAIIUM B JAHHOM
HAINlpaBJIEHHHU

4 Bepno nu, uTo mryda rpeet yenoBeka? 1. KOHEUHO, BEPHO, ATO 3HAET KAXbIA, KTO
HajieBal U1yoy
2. HeBepHO, Iy0a JUIIb COXPaHseT Tel1o0
4eJIOBEYECKOro Tesia
3. rpeeT nuuIb Xopouas 1nryda us
€CTECTBEHHOI'0 MeXa
4. nm1yObl U3 CUHTETUKHU HE TPEIOT

5 VYKkaxuTe BEpHOE YTBEPKICHHE. 1. BSA3KOCTB ra3a ¢ pocToOM TeMIepaTyphbl
BO3pacTaer
2. BA3KOCTh raza o0paTHO
MPOMOPLUOHANIbHA €T0 CKOPOCTHU
3. TypOyJeHTHOE JBM)KEHUE 00YCIOBIEHO
Xa0THYECKUM TETIJIOBBIM JBIKEHUEM
MOJIEKYJT
4. BSI3KOCTb T'a30B C POCTOM JIaBJICHUS
YMEHBIIAETCS
5. yem OombIne 3QpHEeKTUBHOE CEUCHUE
COyZIapeHusi MOJIEKYI, TeM OOJbIle
BA3KOCTb rasa

1. Cpennss ninvHa cBOOOAHOrO Mpodera aTOMOB Teius MpU HOPMAJIbHBIX ycJIoBHsIX paBHa 180

uM . Onpenenuts kodhduuuent muddysun remus. (72 106 m?%/c)

Haiitu koappunuent nudpdysuu D Bo3ayxa npu nasnenuu p = 101,3 xlla u Temnepatype t =
10 °C. Jluametp mMoneky: Bo3ayxa o = 0,3 am. (1,46 107 m/c?)

Koapdunment muddy3un u BA3KOCTH BOAOPOAA NPH HEKOTOPBIX YCIOBHUSAX paBHBI D =
1,42-10* m%c u 5 = 8,5 mxIla-c. HaiiTi unciio N MoJeKyn Bofoposa B exunuie oobema. (1,8

1025 M-3)

Haiitu Maccy M a3oTa, mpolesero seneacTaie auddysuu yepes mwiomanxy S = 0,01 m? 3a
Bpems t = 10 ¢, ecnut TpaJUeHT IJIOTHOCTH B HAIPaBJICHNH, EPHEHUKYIIIPHOM K IUTOIIA IKE,




Ap/AX = 1,26 xr/m*. Temneparypa aszorat= 27 °C. Cpemnsis aiuHa cBoGOIHOro mpodera

MOJIEKYJI a30Ta Z= 10 mxm. (0,2 1)
Kucnopon mHaxomurcs mnpu Ttemmeparype T=300 K mon naemenmem p=1,00%10° I1a.
Onpenenuts CpeiHIO ITMHY cBOOOHOTO TIpodera Momnekyi. (0,076 Mkm)

Cpeonuii yposens

1.

[Tycth o dt — BepOSITHOCTH TOTO, YTO MOJIEKYJIA T'a3a UCTIBITHIBAET CTOJKHOBEHUE B TEUCHUEC
BpemeHn dt, o — mocrosHHAas. HailTu BEpOSATHOCTH TOTO, YTO MOJIEKYJIa HE HCIIBITACT
CTOJIKHOBEHUS B TE€UEHHE BpeMeEHH t. (e™)

[Tycth 0. dt — BepOATHOCTH TOTO, YTO MOJICKYJIa I'a3a UCIBITHIBACT CTOJIKHOBCHUE B TCUCHUE
BpeMeHu dt, o — mocrosinHas. Haiitu cpegHee Bpemst Mex Iy CTOJIKHOBEeHUsAMH. (1/cat)

Haiitu cpemHioro ummHY CBOOOJHOTO TpoOera M CpeaHee BpeMsi MEXKIY CTOIKHOBCHHSIMH
MOJIEKYJ Ta3000pa3HOTo a30Ta, HaXOAIIErocs Mpu HopMaabHbIX ycaoBusx. (0,06 mxMm, 0,13
HC)

Buoicoxuii yposens

1.

Haiitn cpennroro mimHY CBOOOJHOrO TIpoOera MeXIy CTOJKHOBEHHUSMH MOJICKYII
ra3oo0pa3Horo a3ora, Haxozsierocs npu Temnepatrype t = 0° C u nasnenuu p = 1,0 ulla. (6
Mwm)

JIBa OOMHAKOBBIX MApPAJJICJIBHBIX AMCKA, OCH KOTOPBIX COBIAJAIOT, PACIIONIOXKEHBI Ha
paccrossHun h gpyr ot nmpyra. Pammyc kaxkmoro mucka a, mpudeMm a >> h. OguH IUCK
BpalaoT ¢ HEOOJBIIOM YrIoBOM CKOPOCTHIO M, APYroi AUCK HemoABMkeH. Hailtu MoMeHT
CWJI TpEHMsI, JEHCTBYIOIIMN Ha HEMOJABMKHBIM JTUCK, €cid KOA((UIMEHT BSI3KOCTU Tasza
Mexty nuckamu paset 1. (N = 1,57nma’/h)

OauH KOHeI CTEep KHsI, 3aKJII0YEHHOIO B TEIJIOM30JUPYIOLIYI0 000JIOUKY, MOAJIEPKUBAETCS
npu temneparype Ti1, a qpyroit koHen, — npu Temmneparype T2. CaM cTepKe€Hb COCTOUT U3
JIBYX 4YacTel, JUIMHBI KOTOpBIX 11, U 12, 1 K03 PuIreHTh! TEmI0onpoBOAHOCTH Y1 U 2. Halitn
TEeMIepaTypy MOBEPXHOCTH COMPUKOCHOBEHHs 3TuX vacteit crepikas. ((x1 T1 2+ x2 T2 l1)/(n

2 + 2 1))

Paznen 3. PeajbHbIe ra3bl M "KUJIKOCTH.

Kuakoctn
ba3zoewviit yposens
No DopmyIIHpOBKa BOIIpPOCa BapuanTel oTBETOB
/1
1 B cocya ¢ XomomHOW BOJOM ONYIIEHA | YMEHBIIUTCS

KamwuisipHas TpyOka. Kak wu3MeHuTCS
YpOBEHb BOJIbI B TPYOKEe MpU HarpeBaHUU

BOJBI?
2 KakoBa pasmepHocts  kod¢¢ummenta | 1. 3To Ge3pa3mepHast BeJIHMUNHA, Pa3IndHas
MOBEPXHOCTHOT'O HATSXKEHUS KUJIKOCTH? JUTSL pa3HBIX KHUAKOCTEN
2. JIx/m?
3.H/™m
4. 3T0 Oe3pa3mepHas BEIUYMHA, OJIMHAKOBAS
U1 BCEX JKUOKOCTEN
3 CTexNIIHHYI0 IUIACTUHKY IOABECHIM K | 1. ams pryTtH

JTIUHAMOMETDY. ITocne 3TOr0 €10 | 2. moKazaHusl OyayT OJUHAKOBBI




IIPUKOCHYJIUCh K IOBEPXHOCTHU KUIAKOCTH | 3. 1JIsl BOJBI

U OTOpBaNiK OT Hee. JJis KakoW >KUIKOCTHU | 4. 1Jig KepOCUHa
PTYTH, BOJBI UM KEPOCHHA — JTUHAMOMET]
MOKA)XET B MOMEHT OTPBIBA CHITy OOJIbIIIe?

4 CuTto, cienaHHOE U3 BOJIOKOH, KOTopbie HE | /laBienune Jlamiaca
CMa4HuBaIOTCS BOJIOH, OKa3bIBaeTCs
HEMIPOHMIIAEMBIM ISl BOJBI, XOTS Yepe3
Hero cBOOOJHO MPOXOoauT Bo3ayXx. KakoBa
MIPUYMHA YKa3aHHOTO SIBJICHUS?

3) B cTeKIIIHHOM cTakaHe HaJIUTO HEKOTOPOE | miap
KOJINYECTBO PTYTH. Kak OHa
pACIOJIOKUTCS, €CIM CTaKaH C PTYTbIO
HOTAJIET B YCJIOBUSI HEBECOMOCTH?

1. Haiitu gaBieHue B y3bIpbKE BO3ayXa JHaMETPOM 4 MKM, KOTOPBIM HaXOAHUTCSA B BOJE HA
ry6uae 5 M. ATMochepHoe napienue HopmanbHoe. (2,23 10° I1a)
2. PryrHeiii Gapomerp umeer auamerp TpyOku 3 MMm. Kakyro mOIpaBKy & B ITOKa3aHHs

O6apoMeTpa Ha/lo BHECTH, €CIM YUHTHIBATh KamWUIIpHOE omyckanue prytu? KoaddummeHnt
MMOBEPXHOCTHOTO HaTspKeHus prytu 510 mH/m. (5,1 Mm)

3. Kakyto cuny F Hy)KHO PUIIOKUTH K TOPHU3OHTATHPHOMY aTFOMUHHUEBOMY KOJIBITY BEICOTOM
h = 10 mm, BHyTpeHHNM auameTpoM d1 = 50 MM u BHemHUM auaMeTpoM d2 = 52 MM, 4TOOBI
0TOpBaTh €ro OT MOBepXHOCTU BOAbI? (63,5 MH)

4. Ha ckonbko Harpeercs Kamisi pTYTH, NOJY4YEHHas, OT CIUSHHMS JBYX KaIelb
panuycom I = 1 mm xaxaas? (1,65 10 K)
S. Kakyto paboTy A mpoTHB CHJI NOBEPXHOCTHOTO HATSXKEHHsI HAJ0 COBEPILIMTH, YTOOBI

paznenuTh chepuueckyro Kario pTyTH paauycoM R= 3 MM Ha J1Beé OJMHAKOBBIC Karliu?
(1,47 10° Ix)

Cpeonuii yposeno

1. B nHe cocyna co pTyThio nMeeTcs Kpyrioe oTBepetue auamerpa d = 70 mxm. [Ipu kakoit
MaKCHUMaJIbHOM TOJIIIMHE CJI0sI PTYTH OHA e1le He OyJeT BhITeKaTh uyepe3 3To oTBepcTue? (21 cm)
2. Mexnay n1ByMsi TOPU30HTAIBHBIMU CTEKJISITHHBIMH TJIACTUHKAMU HAXOJUTCS Karuisl pTyTH
B ¢Qopme nemnemku pamuyca R u Tommuubel h. Cumras, uro h << R, Haiitu maccy m rpy3a,
KOTOPBI HAJ0 TMOJIOKHUTh HAa BEPXHIOK MIACTHUHKY, YTOOBI PACCTOSHHUE MEXKAY TUIACTUHKAMU
YMEHBIUIOCH B n pa3. KpaeBoit yron 9= 135°. Beraucnute m, eciiu R =2,0 cm, h = 0,38 MM, n =
2,0. (0,73 kr)

3. JIBa cTeKJIIHHBIX AMCKa pagnyca R = 5,0 cM cMOYMIM BOJIOM U CIIOXKHUIIM BMECTE TaK, YTO
TOJIIIMHA COS BOJABI MeXAy nuckamu h = 1,9 mxm. Cunrtas cMauyuBaHUE MOJTHBIM, HAUTH CHUITY,
KOTOPYIO HY>KHO MPUIIOKUTH MEPIICHANKYISIPHO K MIIOCKOCTH JUCKOB, 9YTOOBI OTOPBATh UX JIPYT
ot apyra. (0,6 kH)

Buvicokuit yposens

1. Kakywo paboTy A mpoTUB CHJI TOBEPXHOCTHOTO HATSXKEHUS HAJ0 COBEPIIUTH, UYTOOBI
YBEJIMYUTH BABOE 00BEM MBUIBHOTO MY3BIps paguycoM I = 1 cMm? [ToBepXHOCTHOE HATSKCHHE
MBUILHOTO pacTBopa o = 0,043 H/m. (6,35 107 [Ix)

2. Haiitn naBienue p Bo3ayxa B BO3AYIIHOM my3bipbke aumamerpom d = 0,01 wmm,
HaxomsmieMcss Ha rmiayomHeh= 20 cM 10X TOBEPXHOCTBIO BOIBL.  ATMOC(epHOE
nasnenue po = 101,7 kIla. (132860 I1a)




3.

JlaBneHue Bo3yxa BHYTPH MBUIBHOTO MMy3bIps HAa Ap = 133,3 Ila Gombiie aTMocgepHoro.
Haittu muamerp d myssips. TIoBepxXHOCTHOE HaTsbKEHHE MBUIBHOrO pactBopa o = 0,043 H/m.

(2,58 Mmm)
PeanbHble ra3ol
baszoewviit yposens
No dopmyJIMpOBKa BOMpOCa BapuanTel oTBETOB
/1
1 VYpaBuenuem Ban-nep-Baansca craeayer | 1. npu 60bIIKX JaBJIe€HUsIX Ta3a
MOJIb30BATHCA ... 2. Ipyu MaJbIX 00BEMAX Ta3a
3. mpu O6oabIIMX 00bEMaxX rasa
4. mpy MaJbIX JABJICHUSX ras3a
2 [TonmpaBka "a" B ypaBHeHun Bau-gep- | 1. TpeOoBaHHMEM BBINOJIHEHHUS 3aKOHA
Baanbca o0ycnosieHa ... COXpaHEHMsI SHEpPruu IpU COYAAPEHUU
MOJIEKYT
2. pealbHBIMH pa3MepaMu MOJIEKYJI
3. HAJIMYHEM MeKMOJIEKYJIAPHBIX CHJI
B3aHMO/JeHCTBUA
4. 3aKOHOM COXPAaHEHHUS UMITyJIbCa MPU
COYZapEHUU MOJIEKYJI
3 KakoBa pa3mepHocTh moctostHHOW "b" B | 1. M/MOJIB
ypaBHeHuu Ban-nep-Baanbsca? 2. 910 O6e3pa3MepHasi BeJIMYnHA
3. M?/MOTIB?
4. n/monb
5. m%/moan
4 Mosxer M mepecTtarb  CyLIECTBOBAaTH | 1. MOMKET, MPH MOBBINIEHUN TEMIEPATYPbI
pasHHIIAa MEXIY )KUJIKAM M ra3000pa3HbIM | BEIECTBA 10 KPUTHYECKOI 1 BhIIIe
COCTOSTHHEM BelllecTBa’? 2. HET, HE MOYKET HUKOT1a
3. MOXET, IPU MOHUKEHUU TEMIIEPATYPHI
BEILIECTBA JI0 KPUTHYECKOW U HIXKE
4. st OTHUX BELIECTB MOXKET, JIsl APYTUX —
HET
5 Ha  pucynke  wu3obpaxeH  rpadux | 1. razoo0pasHomy
ypaBHeHus Ban-nep-Baanbca. Kakomy | 2. aByxda3Hol cucTeMe KUAKOCThHIap
COCTOSIHUIO  BEILIECTBA  COOTBETCTBYET | 3. TBEpAOMY
y4dacTok rpaduka ab? 4. KUaKOMy
i E
1. B cocyne oovemom V = 10 1 Haxoautcs macca m = 0,25 Kkr a3ora npu Temmeparype t =

2.

27 °C. Kakyro dYacTh JaBJIGHHsS Ta3a COCTaBIIICT JaBlieHHWE, OOYCIOBJIICHHOE CHJIaMHU
B3auMo/ieiicTBus MoJiekyin? (4,87%)

B cocyne oovemom V = 10 n Haxomutcs macca m = 0,25 kr a3ora npu Temmeparype t =

27 °C. Kakyro yactb 00beMa cocy/ia COCTaBIseT coOCTBEHHBIN 00beM Mounekyi? (0,86%)




3. KomuuectBo v = 0,5 KMOIb HEKOTOpOro rasa 3amumaer obbem Vi= 1 . Ilpu

pacmmpenun raza g0 oovemaVe= 1,2 M30Obuia coBepmieHa paboTa NPOTHB  CHII
B3auMoeicTBus mMoJiekyn A = 5,684 x/[x. HaliTu MOCTOSHHYIO @, BXOJSIIYIO B YpaBHEHHE
Ban-nep-Baansca. (0,1364 ITa M® mons2)

Cpeonuii ypoesenw
1. Macca m = 20 kr a30Ta anuabaTUUECKH pacIIMpsieTcs B BaKyyM oT oobema V1= 1 M° 10

obvema Vo= 2 Mm% Haiitu mnonmxenue AT TeMrepaTypbl HpH 3TOM PACIIMPEHHH, CUHTAS
M3BECTHOM JIJIs a30Ta MOCTOSIHHYIO ¢, BXOJIAIIYIO B ypaBHeHUe Ban-nep-Baansca. (-2,339 K)

2. Kakoe maBiieHue p HagO0 TPHWIOKUTH, YTOOBI YTIEKUCTBIA Ta3 MPEBPATHTH B KHUIKYIO
YIIIEeKUCIIOTY npu Temiepatypax t1 =31 °C u t, =50 °C? (7,38 MIla)
3. HaliT TI0THOCTB pi TENTUST B KPUTUYECKOM COCTOSIHMH, CUUTAs W3BECTHBIMH IS TEITHS

KpHUTHYecKue 3HaueHus TxkH px. (56,91 xr/m°)

Buvicokuii yposens

1. KomuyectBo v = 1 kmonb kuciopoga 3aHuMaer oobem V = 56 1 npu naBinenuu p = 93
MIIa. Haiitu Temniepatypy t raza, mosis3ysch ypaBHeHueM Ban-nep-Baanbca. (348,9 K)

2. Konmaecto v = 1 kMo renmus 3aauMaeT oobem V = 0,237 m° npu Temnepatype t = -200

°C. Haiitn nmaBneHue p ra3a, MONB3yICh YypaBHeHHEM Ban-nep-Baanbca B TIpHBEIEHHBIX
BenuuuHax. (2,78 Mlla)

3. Bo ckonbko pa3 maBineHue raza OoJiblIe €ro KPUTHUYECKOTO JABJICHHS, €CIIH HU3BECTHO,
4TO ero 00bEeM U TeMIIEpaTypa BIBOE 0OJIbIle KPUTHICCKUX 3HAYCHUN ITUX BelHuuH? (2,45)



Bonpocsl k 3k3ameny

1. XapakTepUCTUKUA MOJICKYJI: pa3Mepbl, aTOMHas M MOJeEKyJsapHas Macca. KoinuecTtBo
BEILIECTBA — MOJIb. ATperaTHbI€ COCTOSIHUSI BEIIECTBA.

2. WNneanbHpiii a3, 3akoHBl HACATBLHOrO Ta3a. YpaBHeHuwe Kiaitnepona—MeHneneeBa.
TemmepaTypHbIE IIKaJbIL.

3. OCHOBHOE YypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUU HJICAIbHOIO Tas3a, €ro
BbIBOJ. MOJIEKYISIpPHO-KMHETUYECKUN CMBICIT TEMIIEPATYPHI.

4, Crenern cBOOOIBI MOJICKYJ. Pacripenenenne 3HEpruy Mo CTENEeHSIM CBOOOIbI. DHEPTHs
MOJIEKYJIbl. BHYTpeHHsIs1 3HEprus U1eaibHOTo Trasa.

5. Pacnpenenenne MakcBeruia AJisi MOJIEKYJI Ta3a IO CKOPOCTSAM: 1O KOMIIOHEHTE CKOPOCTH,

[0 MOAYJIO CKOpPOCTHU. XapaKTEpHbIE CKOPOCTH MOJIEKYJI: CPEIHssA, CpEIHss KBaJpaTHuHasd,
Hau6Oosee BepostHas. OnwiT [lTepHa.

6. Pacnpenenenne MoseKys B MOTEHIMAILHOM TI0JIe: OapoMeTpudeckas hopmyIa.

7. OcHOBHbIE TOHATHUS: TEPMOJAMHAMUYECKAs CHCTEMa, MapaMeTpbl CHCTEMbI, COCTOSHUE
CUCTEMBI, PABHOBECHBIC U HEPABHOBECHBIC MIPOIECCHI, 00pPATUMBIC U HEOOpaTHMbIE TIPOIIECCHI.

8. Buytpennss sueprus. Temnora u padora. dyHkuuu mporecca u cocrossHus. [lepsoe
HAYaJI0 TEPMOIUHAMUKH.

9. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKOCTh M UYHMCIO CTENEHEH CBOOOIBI.
DKCTIepUMEHTAIbHAS 3aBUCHMOCTh TEIIOEMKOCTH BOJIOPOIa OT TEMIIEPaTYPHI.

10.  AnuabGaTHBIN U MOJUTPOIHBINA MPOLECCHI, UX YPABHEHUS.

11. Pabora uaeansHOro raza B pa3JIMuHBIX MPOIECCaX.

12.  Huxinueckue mnporecchl. IlepBoe Hayano TEpMOAMHAMUKH ISl  LUKIMYECKUX
npoueccoB. TemtoBbie MamuHbl. KIT/[ TEIoBBIX MallvH.

13.  Bropoe nauano trepmonunamuku B ¢popmynupoBkax Tomcona (KenpBuna) u Knaysuyca.

XoJIoIuIILHAS MallluHa.

14.  Iuxu Kapno. KII/] uukna Kapro. Teopemst Kapho.

15.  HepasenctBo Kiay3suyca. DHTponus Kak QyHKIMs cOCTOAHUS. POpMyIHpPOBKa BTOPOTO
Hayajia TEPMOJIMHAMUKHU C UCIIOJIb30BaHUEM MOHATHUS SHTPONHMSL. Bbrurcienue 3HTponuu.

16. TepMmonnHamMuyeckue QyHKIMH.

17. CBs3bp SHTPONMM C BEPOSTHOCTHIO. TepMoaMHAMHUECKasi BEPOSTHOCTb COCTOSHUS.
®opmyna bonpiiMana. CTaTUCTUYECKUI CMBIC BTOPOI'O Hayajia TEPMOJINHAMUKH.

18. VYpaBuenne Ban-nep-Baanbca. WM3orepmsl raza Ban-nep-Baaneca. Kpurtuueckue
napaMeTpbl. 3aKOH COOTBETCTBHUS COCTOSIHUM.

19.  H3orepMbl peaJbHBIX TIa30B, UX CpaBHEHHE C H30TepMaMu ra3a Ban-nep-Baanbca.
Kputnueckue cocTosiHUS.

20.  dazoBbie mepexoabl 1-ro poma. YpasHenue Kiaitnepona-Knaysuyca. ®a3oBble
JarpamMMmbl.

21.  MexXMoneKyssipHbIe CHJIBI B3aUMOJECICTBHS. ITorenunanbHas SHEPrus
MEXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUSI.

22.  SlBneHus mepeHoca B raszax OKCIIEpHUMEHTaJIbHbIe 3aKOHBI (3akoHbl Puka, HpioToHa,
dypne).

23.  CTONKHOBEHHS MOJIEKYJ], YHCIO CTOJIKHOBEHUH B eAMHHUIY BpeMeHU. CpenHsis UIMHA
CcBOOOTHOTO TIpodera.

24.  TlonmyyeHue ypaBHEHMH TI€peHOCa KHHETHYECKUM METOAOM. BplpakeHus amns

kodp¢unmenToB auddy3nun, BHYTPEHHETO TPEHMsS], TEIUIONPOBOAHOCTH, CBSI3b MEX]Y HUMHU.
SBneHus nepeHoca B yabTpapa3psKEHHBIX razax.

25.  SlpneHHWe TOBEPXHOCTHOTO HATSDKEHHUS. YCIOBHS paBHOBECHS Ha TpaHUIE JBYX
KUAKOCTEH, Ha TPAHULIE )KUJIKOCTh — TBepaoe Teno. Kpaesoii yrou.

26.  JIONOJHMUTENBHOE JIaBJICHUE B KHUIKOCTH IOJ MCKPUBJIEHHOW MOBEpXHOCTHIO. Dopmyra
Jlanunaca. KanwinsipHble sIBIEHUS.

217. Ucnapenue u kunenwe xuakocteil. JlaBieHue HachlllleHHBIX TMapoB. Ileperperas
KHUAKOCTb, IEPEOXIIAKICHHBIN Iap.



IIpumep BapuaHTa 3K3aMeHAIlHOHHBIX BOIIPOCOB

No dopmyJIHMpOBKa BOMpOCca BapuanTsl oTBETOB
/1
1 B Gayutone HaxomuTes 5 moseil BemectBa. | 1. 4-10%°
KoJ114ecTBO MOMeKys1 B GaloHe 2.6:10%
MIPUMEPHO PABHO ... 3.5-10%
4.3-10%
2 B HekoTOpoM mponecce Temneparypa ra3a | yYMeHbIIUTCS
yYMEHbILIAeTCH, a ero 00beM
yBenuuuBaeTcs. Kak u3MeHUTCs naBlieHUe
IIpU NIOCTOSIHHOM Macce rasa?
3 BuyTpennsis sHeprusi raza ckiansiBaercs | 1. Exu E; >0
3 Ex — cymmapHoit kuHernueckoil | 2. Ex>>Eq
sHepruu Mosiekyl u En — notennmansHo | 3. Ex<<Ej
sHeprum ux B3aumojeictBus. [Ipu kaxom | 4. Ex u En He 70KHBI ObITH CBSI3aHBI
cootHoweHUH Mexay Eq u E; cocTosiHMe | HUIKAKUM COOTHOILIEHHEM
raza MoOXeT ObITb omucaHo ypaBHeHHeM | 5. Ex=Eq
MenneneeBa-Kiaitnepona?
4 [Topsimok nuamerpa mpOCThIX MOJIEKYI ... 1.10%m
2.101%m
3.10%wm
4.10%m
S. NpaBUJIbHBINA OTBET HE IPUBEJICH
5 K HekoTtopoli Macce wupaeanbHOro rasa |2
MOJIBEIEHO  OJAMHAKOBOE  KOJINYECTBO
TEIJIOTHl - OJIMH pa3 MpU NOCTOSHHOM
JABJIEHWW, a JAPYrodW - TPH TOCTOSHHOM
oowveme. [lpu kaxom mporecce (1 wnu 2)
TIOBBIIICHHE TEMIIEPaTyphl OyeT 6ombIe?
6 IIpu wn30xOopHOM mpouLecce BHYTpPeHHsA | 1. yBeJuyuBaeTcsi
SHEpPrusi OJHOATOMHOI'O HJEAbHOTO Ta3a | 2. U3MEHSETCs B 3aBUCUMOCTHU OT
IIpU YBEJIMYEHUU JABJICHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIaeTcs
4. He u3MeHseTcs
7 AnrabaTUYecKuid porece - 3TO TMporiecc, | 1. BHYTpeHHSS YHEPTUSI CHCTEMBI HE
IIPU KOTOPOM ... U3MEHSIETCS
2. He MPOMCXOIMT TENJI000MeHa MeKIY
CHCTEMOM U OKPYKaLuei cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHEILIHUX CHUJI
4. HajJ cUCTEMOI He CoBepIIalOT paboTy
BHEILIHUE CUJIBI
5. TemnepaTypa CUCTEMbI He U3MEHsIeTCs
8 Breibepute mpaBuIbHBIE  yTBEPXKIAEHUSA, | 1. 3HTpOMUA - 3TO DYHKIIUS TIpoiiecca

OTHOCSIIIIUECS K OHATHIO "sHTponus'":

2. B M30JIMPOBAHHOI CHCTEeMe SJHTPONUSA
He MO’KeT yObIBATh

3. B U30JIMPOBAHHON CUCTEME PHTPOIUS HE
MOJKET BO3pacTarh

4. B N30JIMPOBAHHON CUCTEME SHTPOIUS HE
U3MEHSETCS

5. 3HTpoONUS - ITO PYHKIUS COCTOSTHUSA




KIIJI TemmoBoii MammHbl, paboTaromein
0e3 0TEPh SHEPIuH, ABJIETCS
MaKCHMaJIbHBIM, €CIH €€ pabOYui MK
BKJIIOYAET ...

1. nBe N30XOpPHI, JBE N30TEPMBI

2. nBe aauadatkl, IBE U30XOPHI

3. 1Be U30TEePMbI, IB€ aAMa0aAThI
4. nBe n306apwl, 1BE N30XOPHI

10

Temnepatypy HarpeBaTels u
XOJIOAWIbHUKA  TEIUIOBOTO  JIBUTATEls
NOHM3WJIA Ha OJMHAKOBOE KOJUYECTBO
rpagycoB. Kak usmenuncs npu stom KII/]
IBUTATENS?

1. ymeHbIImiIcs

2. HE U3MEHUJICS

3. OTBET HE OJJHO3HAYEH
4. yBeanumJjcst

11

3aBUCHT M OT  IUIOTHOCTH
KOd(pUImEeHT BA3KOCTH?

rasa

HET

12

KoadduimeHt BHyTpeHHETO TPEHHS - 3TO
dusnueckas BEJINYMHA, YHCIICHHO
paBHasl...

1. uMIynbCy, IEPEHOCUMOMY B €IMHUILY
BPEMEHU, Yepe3 eIUHUILY IIJI0Ia 1 B
HaIlpaBJIEHUH, IEPIICHAUKYISIPHOM
CKOpPOCTHU

2. cpeau OTBETOB HET MPABHIIBHOTO

3. cuje BHYTPEHHETO TPEHUs], EUCTBYIOLEH
MEXY CJIOSIMU KHIKOCTH Ha €IUHUILY
TJIOIIAAN UX COMPUKOCHOBEHUS TIPHU
W3MEHEHUHU CKOPOCTH 32 €IMHUILY BPEMEHU
4. cujie BHyTPEHHEr 0 TpeHusl,
NeHCTBYIOIIEH MeKIY CA0AMH KUTKOCTH
¢ IVIOIIAAbI0O UX COMPUKOCHOBEHUS,
PaBHOIi eMHNILIE, IPU I'PaJHEHTE
CKOPOCTH, PABHOM €IMHMLIE

13

HckpuBieHre NOBEPXHOCTH KUJIKOCTH
CO3/1aeT  JIOMOJIHUTEIbHOE  (JIaIIacoBo)
naBieHue. BcenenctBue 3TOro jaaBiieHHE
BO3[yXa B MBIIBHOM ITy3BIPE HECKOJIBKO
oompmie  armocdepnoro. IloBwimenHOE
JaBJICHUE CYLIECTBYeT W B  Kallle.
Nmerorcst ogHOro JauaMmerpa Karmis |
MBUIBHBIA IIY3bIPDb U3 OJHOM M TOU XK€
xuakoctu. ['ne naBieHwe MeHblle -
BHYTPH I1y3bIPsl WJIM BHYTPU Karuiu?

Kaljis

14

KakoBa  pa3mepHocTh KO3 duIMEeHTa
MIOBEPXHOCTHOT'O HATSYKEHUS KUJIKOCTH?

1. aT0 6e3pa3MepHast BeTUINHA, OJJUHAKOBAS
JUTSL BCEX YKHJIKOCTEH

2. 910 O6e3pa3MepHasi BETUYNHA, pa3IMIHas
JUTSL PA3HBIX KHUAKOCTEH

3. Jax/m?

4. H/'m

15

Haiinute maccy BO3ayxa, 3amoOJIHSIONIETO
ayIuTopuio BhIcOTOM 3.1 M mIomaabo
nona 89 m2. Jlanenne Bo3ayxa 100 kIla,
TeMneparypa MTOMEILIECHUS 10°C.
Monsipaas macca Bo3gyxa pasHa (.029
KI/MOJTb.

m=340 kr

16

KakoBa cpenHsis KBaapaTudHasi CKOPOCTb
MOJIEKYJI HEKOTOPOTO rasa, €CJIh U3BECTHO,
YTO IJIOTHOCTH ero 26 r/M°, a nasjeHwe,
OKa3bIBAEMOE€ MM Ha CTEHKH cocyna, 3.7
klla?

V=653 m/c




17

[InoTHOCTH ~ HEKOTOpOro  ra3a  Ipu
HOPMAJBHBIX YCJIOBUAX paBHa 1.2 Kr/m>.
OTHOIIEHHE YAENbHBIX TEIJIOEMKOCTEH
1.4. Onpenenure yaenbHyI TEIJIOEMKOCTh
rasa IpH IOCTOSIHHOM 00BbeMe.

Cv=773 Jik/(kr-K)

18

WneanpHas TEII0Bas MallMHa,
pabotaromias no nukiay Kapho, momyyaet
3a KaXJpld LUKI OT HarpeBatens 3.9 k/[x
temia. Temneparypa HarpeBarens 408 K,
temneparypa xonogwibHuka 308 K.
Haiinure KOJIMYECTBO TEIJIOTHI,
OTJIABaEMOE XOJIOIUIIbHUKY 32 OJMH LIHKIL

Q2=2.94 xJIx

19

B cocyne oOwbemom 4.5 1 HaxoguTcs
3.10%2 wMomeKkynm JBYXaTOMHOTO TIa3a.
Koadduiment TemaonpoBOAHOCTH Tasa
paBeH 0.02 Bt/(Mm.K). Haiinure
koddunment auddy3un raza mNpu STUX
YCIIOBUSIX.

D=8.7-10° m?/c

20

Haiinute no6aBouyHOE MAaBlieHHWE BHYTPU
MBUIBHOTO ITy3bIps JuameTpoM 13 cm, ecnu
koaurmeHT MTOBEPXHOCTHOTO
HATSDKEHUS MBUIBHOM Boabl paBeH 40
MH/m.

P2=2.46 I1a




IIpunoxenne 2

TunoBbie KOHTPOJIbHBIC BOIIPOCHI JIsA I[pOMe)KyTO‘{H()ﬁ aTrTeCcTalumn

1. XapakTepuCTUKHU MOJIEKYJI: pa3Mepbl, aTOMHAasi U1 MOJIEKYJsipHas macca. KonumdyecTBo BemecTBa —
MOJIb. ATrperaTHble COCTOSIHUS BEIIECTBA.

2. NneanbHplii  ra3, 3aKkoHbl MACaIbHOTO Ta3a. YpaBHeHnue Kralinepona—Menpeneena.
TemneparypHble IKaJIbI.

3. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOpPUU HJICAJIbBHOTO Ta3a, €ro BbIBO/I.
MounekyIIpHO-KUHETUYECKHUM CMBICII TEMIIEPATYPBL.

4, CreneHn cBOOOABI MOJEKY/l. Pacrpenenenne SHEPrHWM IO CTENEHSAM CBOOOJBI. DHEPrus
MOJIEKYJIbl. BHYTpEeHHSIs1 SHEpTUsl U1€abHOTO ra3a.

5. Pacnpenenenne MakcBeiia 18 MOJIEKYJ ra3a MO CKOPOCTSIM: MO KOMIIOHEHTE CKOPOCTH, IO

MOJIYJII0 CKOpPOCTH. XapaKTEpHbIE CKOPOCTH MOJEKYJ: CpeIHss, CpelHsAs KBaJpaTuyHas, Hanbosee
BepositHas. OnbiT HlTepHa.

6. Pacnpenenenne MoneKkys B MOTEHIMAIBHOM ToJie: OapomeTprueckas popmyia.

7. OCHOBHbIE TOHATHUS: TEPMOJMHAMHUYECKAsT CUCTEMA, MapaMeTpbl CUCTEMbl, COCTOSIHUE CUCTEMBI,
PaBHOBECHbBIE M HEPABHOBECHBIE MPOIIECCHI, 00paTUMBbIE U HEOOPATUMBIE ITPOLIECCHI.

8. Buytpennsis sHeprus. Temora u pabora. dyHkumu mporecca u coctosHud. IlepBoe Hauano
TEPMOJIMHAMHUKH.

0. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKocTb ¥ 4YHMCIO  CTENEHEH  CBOOOJBI.
DKcrnepuMeHTalIbHAsL 3aBUCUMOCTb TEIIJIOEMKOCTH BOJIOPO/A OT TEMIIEPATYPBI.

10.  AnuabaTHBIN U MOJUTPOITHBIN MPOLIECCHI, UX YPABHEHHUS.

11. Pabota naeanbHOro raza B pa3JIMuHbIX MPOIECCaX.

12. Huknuueckue mnpoueccel. llepBoe Hayano TEPMOAMHAMMKUA JUISl IUKIMYECKHUX IPOLIECCOB.
Termmosble MammHbl. KIT/[ TemioBsIX MalvH.

13. Bropoe Hawanmo TepMonuHamuku B ¢opmynupoBkax Tomcona (KensBuna) u Kiaysuyca.

XonoaunpHas MallyHa.

14, [Mukn Kapno. KII/I uuxna Kapao. Teopems! KapHo.

15.  HepaBenctBo Knay3umyca. DHTponus kak ¢yHKIUsS cocTossHud. DopmynupoBka BTOpOro Hayasia
TEPMOJUHAMHKH C MCIIOJIb30BAHUEM IMTOHTHSI SHTPONUs. BpIuncCiIeHne SHTPONHH.

16. TepMmoanHamMuyeckue QyHKIUH.

17. CBs3p SHTpPONIMHM C BEPOATHOCTHIO. TepMmoamHammuueckas BEPOSATHOCTb cocTosiHUA. Popmyna
Bbonbimana. CtaTuCTHUECKU CMBICT BTOPOTO Hayajla TEPMOAMHAMUKH.

18. VYpaBHenue Ban-nep-Baanbca. M3orepmbl rasa Ban-pep-Baanbca. Kputnueckne mnapamerpsl.
3aKOH COOTBETCTBHUS COCTOSTHUH.

19. M30TepMbI peanbHBIX ra3oB, UX CpaBHEHHE ¢ M30TepMamu ra3a Ban-nep-Baanbsca. Kputnueckue
COCTOSIHHSL.

20. ®da3zoBble nepexobl 1-ro pona. YpasHenue Knaitnepona-Knaysnyca. @a3zoBble JuarpamMmmel.

21. MexMoneKkysapHble  CWIIBI  B3auMoJeHcTBHs. [loTeHnnanpHas SHEpPrus MEKMOJEKYJISIPHOIO
B3aUMOJICHCTBUS.

22. SIBnenus nmepeHoca B razax DKCIIEpUMEHTAIbHBIE 3aKOHBI (3akoHbl Puka, HetoToHa, Dyphe).

23. CTONKHOBEHHUS MOJIEKYIJI, YUCIIO CTOJKHOBEHUH B eIUHHILY BpeMeHHU. CpeqHss JJIuHa CBOOOHOTO
npobera.

24, [Tonydyenue ypaBHEHUH NepeHOCAa KHMHETHYECKUM METOA0M. BbipaxkeHus s KOd(PPHUIMEHTOB

muddy3un, BHYTPEHHETO TPEHUs, TEIUIONPOBOIHOCTH, CBSI3b MEXKIYy HHUMH. SIBIEeHUS TepeHoca B
yIbTpapa3psKEHHbIX razax.

25.  SIBneHWE MOBEPXHOCTHOTO HATSHKCHHS. YCJIOBHS PaBHOBECHS HAa TPAHUIIE JABYX KHJIKOCTEH, Ha
TpaHMIIe JKUJIKOCTh — TBepaoe Teno. Kpaesoit yroa.

26. JlonmomHUTENbHOE JABJICHUE B KUJKOCTH MOJ UCKPUBJICHHON MOBEpXHOCTHIO. @opmyrna Jlamnaca.
Kanunnspusie siBienus.

27. Ucnapenne u kunenwe xujakocteil. JlaBneHue HachIIEHHbIX NapoB. lleperperas >KUIKOCTb,
MIEPEOXIIaXKICHHBIN T1ap.



TunoBbie KOHTPOJIbHBIC 3a1aHUA 1JIA l'lpOMC)KyTO‘lHOfI aTTeCTaliuu

Ne DopmyJIMpOBKa BOIIPOCa BapuanTel oTBETOB
/1
1 B Gannone Haxoautcs 5 Moneii BemiecTsa. | 1. 4-10%°
KonnyecTBo Mosiekyn B 6aijioHe 2.6-10%
IIPUMEPHO PABHO ... 3.5-10%
4.3-10%
2 B HekoTopoMm mpouecce TemrepaTypa ra3a | yMeHbIIHTCS
yYMEHbILIaeTCs, a ero o0BeM
yBesnnuuBaeTcs. Kak n3mMeHuTcs 1aBieHUE
IIpY IOCTOSIHHOW Macce rasza’?
3 Buytpennss sHeprus rasa ckiaabiBaercs | 1. Ex u Eq >0
n3 Ex — cymmapHoii kuHernueckou | 2. Ex>>Ey
sHeprun Mosiekyn u E, — nmotenmuansaol | 3. Ex<<E;
sHepruu ux B3aumojeincTBus. [Ipu kakom | 4. Ex u E; He JOMKHBI OBITH CBSI3aHBI
cooTHowmieHUH Mexay Ex u En cocTosiHMe | HUKAKUM COOTHOILIEHUEM
raza MOXeT ObITb omucaHo ypaBHeHueM | 5. E=E;
MenneneeBa-Knaiinepona?
4 [Topsimok AuaMerpa MPOCThIX MOJIEKYI ... 1.10%m
2.101%m
3.10%wm
4,102 m
5. IpaBUJILHBIN OTBET HE MIPUBEJICH
5 K HekoTtopoii Mmacce wunaeanbHOro rasa |2
MIOJIBEIEHO  OAMHAKOBOE  KOJIMYECTBO
TEIUIOTHl - OJUH pa3 MpH IOCTOSHHOM
NABJIEHUHU, a JPYTOM - IpPU MOCTOSIHHOM
o0Beme.
IIpu xakom mpouecce (1 wumm  2)
TIOBBIIICHUE TEMIIEPATyphl OyieT Oobie?
6 IIpn wn30xOopHOM ImpoLEecceE BHYTPEHHsAS | 1. yBeJnuMBaeTcs
SHEPrusi OJJHOATOMHOTO HJCAIbHOTO Ta3a | 2. U3MEHSETCS B 3aBUCHMOCTH OT
MIPU YBEJIMYEHUHU JABJICHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIIaeTcs
4. He U3MeHseTcs
7 Anmnabatudeckuil mpouecc - 3T0 Mpouecc, | 1. BHyTpeHHSs JHEPIHsi CHCTEMBI He
IIPH KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TENJI000MeHa MeKIY
CHCTEMOM U OKPYKaKILei cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHEILIHUX CHUJI
4. Haj cUCTEMOI HE CoBepIIAlOT paboTy
BHEILIHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Breibepute npaBuibHBIE  YTBEp)KIAEHHS, | 1. 3HTpomus - 3TO QYHKIMS Mpoliecca

OTHOCAILIMECS K TOHATHIO "dHTponus":

2. B M30JIMPOBAHHOI CHCTEeMe SJHTPONUSA
He MO’KeT yObIBATh

3. B U30JIMPOBAHHON CUCTEME PHTPOIHUS HE
MOJKET BO3pacTarh

4. B N30JIMPOBAaHHON CUCTEME SHTPOIUS HE
U3MEHSETCS

5. 3HTpoONUS - ITO PYHKIUS COCTOSIHUSA




KIIJl TemoBoit MamuHbl, paboTaromein
6e3 oTeph SHEPTUH, SBIISICTCA
MaKCUMAaJIbHBIM, €CJIi €€ pabo4uid IIHKII
BKJTIOYAET ...

1. 1Be M30XOPHI, 1BE H30TEPMBI

2. nBe aauadatel, IBE U30XOPHI

3. 1Be U30TEePMbI, IB€ aAMa0aAThI
4. nBe n3006apwl, 1BE H30XOPHI

10 Temnepatypy HarpeBaTes u | 1. ymenpumics
XOJIOIWJIbHUKA  TEIUIOBOTO  JABUTIaTens | 2. He U3MEHUIICS
MOHU3WJIM Ha OJUHAKOBOE KOJIMYECTBO | 3. OTBET HE OJJHO3HAYEH
rpanycoB. Kak n3smenuncs npu srom KIIJI | 4. yBeauuunsics
nBurareis’?
11 3aBUCUT JM  OT  IUIOTHOCTH  Ta3a | HeT
K02 PUIMEHT BA3KOCTH?
12 KoadduureHnt BHyTpeHHET0 TpeHUs - 3T0 | . UMIyNbCy, NIEPEHOCUMOMY B €AHHHUILY
¢du3nueckas BeIWYUHA, YUCICHHO paBHAas | BPEMEHH, Yepe3 €ANHHUILY IIOIAIU B
HaIpaBJICHUH, IEPIEHAUKYISIPHOM
CKOPOCTH
2. cpenu OTBETOB HET MPABUIILHOTO
3. cuje BHYTPEHHETO TPEHHUs], IeHCTBYIOLIEH
MEXy CJIOSIMH JKUJKOCTHU Ha €AUHULLY
IUIOIIA/IA UX COMPUKOCHOBEHHUSI IPU
M3MEHEHUHU CKOPOCTH 3a €IMHUILY BpEMEHU
4. cuiie BHYTPEHHEI0 TPEeHusl,
AelicTBYIOLIEH MEXKIY CIOSIMHU KUAKOCTH
¢ IJIOIIAIbI0 MX CONPUKOCHOBEHMS,
PaBHOI elMHMIIEe, IPU I'PA/IMEHTE
CKOPOCTH, PABHOM eIMHHIIE
13 HckpuBneHne MOBEPXHOCTU IKUJKOCTH | KATJIA
co3/laeT JOMOJIHUTENbHOE  (JIariaacoBo)
naBieHue. BcenencTBue »TOro naBieHue
BO3[lyXa B MBUIBHOM ITy3BIPE HECKOJIBKO
6onpiie  armoceproro. IloBwimeHHOE
JaBJICHHE CYyLIECTBYeT M B  Kallle.
Nwmerorcs opgHOro naumamMerpa Kamisl |
MBUIBHBIM IYy3bIpb W3 OJHOM U TOW XK€
xuakoctu. ['ne naBieHue MeHblue -
BHYTPH My3bIPS HIIM BHYTPH Karuiu?
14 KakoBa  pasmepHocth  ko3ddunuenta | 1. 3To 6e3pasmepHas BeJIHMUrMHA, OJUHAKOBAs
[IOBEPXHOCTHOT'O HATSKEHUS KUJIKOCTHU? JUTS BCEX JKMJIKOCTEN
2. 310 Ge3pa3MepHas BETUUMHA, Pa3IUYHAs
JUTSL PA3HBIX KHUAKOCTEH
3. Jax/m?
4. H/'m
15 Haiinure maccy Bo3myxa, 3amomastomero | m=340 kr
aynuroputo BbicoTOM 3.1 W mIomanpio
nona 89 M. JlaBnenne Bosmyxa 100 xITa,
TeMIeparypa ITOMEILIEHUS 10°C.
Monsipnass macca Bo3ayxa pasHa 0.029
KI/MOJIb.
16 | KakoBa cpenHsis KBaapaTHyHas CKOpocTh | Vie=653 m/c

MOJIEKYJI HEKOTOPOTO Ta3a, €ClIi U3BECTHO,
YTO TUIOTHOCTH ero 26 r/mM°, a naBicHHe,
OKa3bIBa€MO€ MM Ha CTEHKH cocyna, 3.7
klla?




17

[InoTHOCTH ~ HEKOTOpOro  raza  IpH
HOPMAJIBHBIX yCJIOBHAX paBHa 1.2 kr/m®.
OTHOLIIEGHHE YAEIbHBIX TEIMJIOEMKOCTEH
1.4. Onpenenute yaeabHyIO TEINIOEMKOCTh
ra3a npu NOCTOSSHHOM OObeMe.

Cv=773 Jik/(kr-K)

18

WneanbHas TEII0Bas MalllHa,
paboratomiast mo uukiay Kapho, momyuyaet
3a KaXIpld LUK OoT HarpesBatensd 3.9 k/[x
teria. Temmneparypa HarpeBarens 408 K,
Temneparypa xonogwibHuka 308 K.
Haiinure KOJIMYECTBO TEIIOTHI,
OTJJAaBAEMOE XOJIOIUIBHUKY 3a OAMH LIUKIL

Q2=2.94 xJIx

19

B cocyne oOwvemom 4.5 1 HaxoguTcs
3.102 wMosexkyn JBYXaTOMHOTO TIa3a.
Koaddunment TtennonpoBogHOCTH Ta3a
paBeH 0.02 Bt/(m.K). Haiinure
kodddunment auddy3un raza Opu ITUX
YCIIOBUSIX.

D=8.7-10° m?/c

20

Haiigute poGaBouHOE MAaBiieHHWE BHYTPH
MBUIBHOTO MY3bIpsl 1uameTpoM 13 cm, ecinu
kodurmeHt MTOBEPXHOCTHOTO
HaTsDKEHUST MBUIBHOM Boabl paBeH 40
MH/Mm.

P2=2.46 Ila




24.03.03 bayuincTHKa M THAPOAIPOAUHAMHUKA, HANPABJIEHHOCTh (Ipoduib) «baincTuka u
rupoa’poauHamukay, PIIJI mo nucuuninne «MoJiexkynspHas ¢pusuka», 2026 rox Ha6opa, ouHast
¢popma oOyueHus

PaGouas nporpamma qucuMIJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHbsIM COBETOM (hPU3NIECKOTO aKyabTeTa

[Tporokon 3aceqanust Ne 04 ot 05.02.2026

[Ipencenarens YdeHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun

3acenanuem kadgeapnl o0LIeli U TeopeTHYecKoi (PUINKH

ITporokon 3aceqanust Ne 06 ot 05.02.2026

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) O. B. EpetHoBa

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



