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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lenb aucturuinabl «MoekyssipHast pu3nKa» cOCTOUT B (POPMUPOBAHUY Y CTYICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
(GyHIaMeHTanbHOM 0a3bl 3HAHUN B 001aCcTH (PUBHKH.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL: N3YUYCHUE CTYACHTAMHU OCHOBHBIX MOHATHHA U 3aKOHOB TCPMOJUHAMUKA U MO.IIeKyJ'IHpHOﬁ (bI/I3I/IKI/I.
3HAKOMCTBO ¢ OCHOBHBIMH MCTOJaMH HCCHeHOBaHHﬁ, HCIIOJIb3YyEMBbIMHU B (1)1/131/11(6.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OIIK-1.1. O6nanaer 6a30BBIMU 3HAHHUSMH, MOJTYYCHHBIMHU B 001aCTH (DPU3UKU U PaguoU3UKH.

OI1K-1.2. JIleMOHCTpHpYET YMEHHUE peliaTh 3a1a4u, GopMyJIupyeMble B paMKax GU3UKU U paguoGU3nKy.

OIIK-1.3. ViMeeT HaBBIKK MCIIOJIb30BAHUS OCHOBHBIX MOHSATHH, TEOPEM, 3aKOHOB (PM3UKU M PafuO(DU3NKH IS PELICHHUS 32124
poheCCHOHANBHON AEATENFHOCTH, B TOM YHCJIE B cepe Meaarornieckoi AesTebHOCTH.

2. MECTO JUCHUILITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.02

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaI0IIEerocs:

MexaHuka

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOH TUCHHMIUIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeallecTBYyIolIee:

Cratucruyeckas pusnka

TepmoamHamMuka

ATtoMmHas ¢usmka

OnTrka

3J'ICKTpI/I‘IeCTBO U Mari€Tu3m

3. KOMIIETEHL{M OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: Cnioco0eH npuMeHATH 6a30Bble 3HAHHUA B 00.1acTH (PU3UKH U PaAHO(H3UKH H HCI0JIBL30BaTh UX B IPo(deccnoHalbHOI
AesiTeJIbHOCTH, B TOM 4HCJIe B cepe neJaroruueckoi JesiTeJJbHOCTH;

3HaTh:

Jns noctmxenus OITK-1.1: ucnonb3oBats 6a30BbIe TEOPETHUECKUE 3HAHUS 110 MOJICKYIIPHON (DU3MKE JUIS PeIICHUS
npogecCHOHANBHBIX 33/1a4; TOHUMATh, U3J1aTaTh M KPUTHIECKH aHAIM3HPOBATh 6a30Byr0 00mehH3nIecKyo HHPOPMAIIHIO;
[I0JIb30BAThCS OCHOBHBIMU MOHATHUSAMH, 3aKOHAMH U MOJIETISIMU MOJIEKYIISIPHOHN (DU3UKH B IPOGECCHOHANBHOM e TeIbHOCTH

YMeTh:

Js noctmxenus OITK-1.2: ncnonp3oBaTh 6a30BbIe TEOPETHUECKUE 3HAHUS 110 MOJIEKYJISIPHOM (hM3HKE; TOHUMATh, U3J1araTh U
KPHUTHYECKU aHAIU3UPOBATh 0a30BYI0 00IIe(hH3NIECKYI0 HH(POPMAIIHIO; MOIB30BATHCS OCHOBHBIMH ITOHATHSAMH, 3aKOHAMU 1
MOJIETISIMU MOJIEKYJISIPHOH (DU3UKH

Baagern:

Jns noctrxenus OITK-1.3: HaBBIKOM peleHust KOHKPETHBIX (PU3MUECKUX 3a/1a4; METOAaMK 00pab0TKU U aHanu3a
SKCHEPUMEHTAIIBHOMN U TEOpeTHIeCKOil (pu3ndeckoil nHGopManun

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3nare:

3.1.1|ucnosnp30BaTh 6a30BBIC TEOPETUUECKUE 3HAHHS [0 MOJICKYIISIPHON (PM3HKE AJIs pellleHHs MPOEeCCHOHANBHBIX 3a7ay;
MOHUMATh, N3J1araTh U KPUTHUECKH aHATM3UPOBATh 0a30BYIO 00IIEPU3NIECKYI0 HHPOPMALIUIO; MOTb30BATHCS
OCHOBHBIMH TOHATHSAMH, 3aKOHAMH U MOJIEIISIMUA MOJICKYJIAPHON (PU3HUKHU B TIPO(HECCHOHATBHON eSITEIbHOCTH

3.2|Ymern:

3.2.1|ucmonk30Barh 6a30BbIE TEOPETHYCCKHIE 3HAHUS 110 MOJIEKYIISIPHOM (DU3UKE; HOHUMATh, U3JIaraTh U KPUTHICCKU
aHAITM3UPOBATh 0a30BYI0 00IEPUINUECKYIO HHPOPMAIHIO; ITOJIH30BATHCSI OCHOBHBIMH MOHSATHSIMH, 3aKOHAMH U
MO/IEISIMU MOJICKYIISIPHOU (pU3HKH

3.3|Baagern:
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331

TEOpeTHYECKOH (hru3nveckoit HHPpopMaIu

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

4. OFBEM JUCLUIIMHBI (MOLYJIS)

O6wwasn TpyooemMKocTb

33ET

Yacos o yueOHOMY IUIaHYy :
B TOM YHCIIE
AyIUTOPHBIC 3aHSTHS
caMoCTOsATeIbHas paboTa :
4acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 79

108

68 JK3aMeHBI 2
11

18

Bunapl koHTpONI B cemecTpax:

HKP: 11
5. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAY JIST)
Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJA 3aHATUs/ Cemectp | YacoB Jlutepatypa
3AHATHSA /[ Kvpe
Paznen 1. Mosieky/JIsIpHO-KHHETHYECKAS] TEOPHS HI€aJbHOT0 ra3a
1.1 IIpeamer u3ydeHHs: MOJEKYISIPHON GHU3NKH. MONEKYIBI, HX XapaKTePHCTHKU: 2 12 JI1.1J11.2J12.1 J12.2
pa3Mepsl, MOJIEKYJISIpHAs U MOJISIpHAsi Macca, KOJIMYecTBO MoJiei. M neanbHbIi JI2.3J13.1 JI3.2 JI3.3
ra3, 3aKOHBI UIeaIbHOTO Ta3a. TemnepaTtypa. Y paBHeHHE 2132023 3243556
Knaitnepona—MeunneneeBa. OcHoBHoe ypaBHeHne MKT uneanbHoro rasa. 97
Yucno creneneit cB0OOIbI MOJIEKYIL. DJIEMEHTAPHBIC CBEICHHS U3 TCOPUHU
BeposiTHOCTel. Pacnipenenenne Makcseina 1 Makcseiuia-bobimana.
Bapomerpuueckas popmyna. OnbitHoe o6ocHoBanne MKT. [[ninHa cBoO60OAHOTO
npobera Moneky. /JIex/
1.2 Pemenne 3amad ¢ ncnonp3oBaHNEM OCHOBHBIX 3aKOHOB 1 ypaBHeHn MKT 2 12 JIT.1JI1.2J12.1 JI2.2
uneanbHoro rasa /I1p/ J12.3J13.1 JI3.2 JI3.3
D132 33 54 35 26
97
1.3 MonekynsipHble IPEICTaBIEHUS O BELIECTBE. XapAKTEPUCTUKH MOJIEKYI. 2 2 JIT.1 J11.2J12.1 JI12.2
3akoHbI HIeanbHOTO raza. OCHOBHBIE pacTpeAeNIeHus sl HeaIbHOTO ra3a. JI12.3J13.1 JI3.2 JI3.3
/Cp/ D132 33 34 35 26
37
Pa3nen 2. TepmoanHaMuKa HIeaJdbHOTO ra3a
2.1 OcHOBHBIC TOHATHS TepMOANHaMUKH. [TepBoe HavyaI0 TepMOIMHAMUKH, paboTa 2 10 JI1.1J11.2J12.1 J12.2
U TerioTa. TermoeMKoCTh, €€ CBSI3b ¢ YHCIIOM CTEeTeHeH CBOOOIBI MOJICKYIL. JI12.3J13.1 JI3.2 JI3.3
YpaBHeHHs TEPMOJMHAMHUYECKHUX TpolieccoB. Bropoe Hauao 2192 33 B4 D5 D6
tepmoauHamukd. [{ukn Kaprao u reopemsr Kapuo. HepaBernctso Kiaysuyca. 27
OHTponus. DHTPONHS U BEPOATHOCTh. TepMoaunamMuueckue pyHkuuu. /JIex/
2.2 Pemrenne 3a1a4 o TepMogrHAMUKe UaeabHoro rasa /Ilp/ 2 10 JIL.1JI1.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
D192 33 54 35 D6
37
2.3 IIepBoe Hagamo TepMoguHAMHUKH. TemtoeMkocTb. Bropoe Hagano 2 4 JIL.1JI1.2J12.1 J12.2
TepMoArHaMuUKH. DHTponus. TepmoanHammueckue Gynkiuu. /Cp/ J12.3J13.1 JI3.2 JI3.3
2192 33 54 D5 D6
37
Paznen 3. SIBieHust nepeHoca
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31 TerionpoBoAHOCTb, BHYTPEHHEE TpeHUE U AU Py3Us, ypaBHEHUS 3TUX 2 4 JI1.1J11.2J12.1 J12.2
npotieccoB. Ko3(uimeHTs TerionpoBOHOCTH, BA3KOCTU M TUPPY3UH JyIs JI2.3713.1 JI3.2 JI3.3
uzieanbHoro rasa. /Jlex/ 013233 2435 26

37

3.2 Pemenue 3a1au Ha siBJIEHUE ITEpeHOCA 2 6 JI1.1 J11.2J12.1 J12.2

Mp/ JI2.3J13.1 JI3.2 JI3.3
013233 2435 26

37
3.3 SIBneHus nepeHoca. SIBaeHus MepeHoca B ynbTpapa3psbkeHHbIX razax /Cp/ 2 2 JI1.1J11.2J12.1 J12.2

J12.3J13.1 JI3.2 J13.3
0109233543556

37
Paznen 4. PeajbHble ra3nl 1 ;KMIAKOCTH
4.1 CuJtbl B3aMMOJICHCTBUS MEXTy MOJIEKyIaMH. Y paBHEHHUe ra3a Bau-nmep- 2 8 JIL.1J11.2J12.1 J12.2
Baaisca, n3orepMsl peanbHoro rasa. IlopepxaoctHoe HaTsbkeHue. ©a3oBble J12.3J13.1 JI3.2 JI3.3
niepexoiel, ypaBHeHne Kiatinepona-Kimaysnyca. CMaunBanue u 2132023543556
HECMa4yMBaHHUe, KpaeBoH yroi. JlONOIHUTEIbHOE JaBJIeHHE HaJl ICKPUBIIEHHON 97
TOBEPXHOCTBIO XKHUAKOCTH. KammmnspHsie sBnerHus. Vcapenue u KUIeHne
KHUAKocTel. JlaBieHne HaCBIICHHBIX TapoB. [leperperas >KHIKOCTb,
nepeoxIaxAeHHbIN Tap /JIex/
4.2 Pemenue 3ana4y Ha BBIYMCIEHUE TAPAMETPOB PEATBHBIX Ia30B, IOBEPXHOCTHOE 2 6 JI1.1J11.2J12.1 J12.2
HATSDKCHUE W KalMUISIPHBIE SBICHUS JI2.3J13.1 JI3.2 JI3.3
Mp/ 30132 33 2435 26
37
4.3 Peanbhbie rasel. Xuakoctu. /Cp/ 2 3 JI1.1 J11.2J12.1 J12.2

JI2.3J13.1 JI3.2 JI3.3
013233 54 35 26
97

Pa3nen 5. Unas koHTaKkTHast padoTa

51 MuauBuayabHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 2 11 JIT.1 JI1.2J12.1 JI2.2

J12.3J13.1 JI3.2 JI3.3

D132 33 54 35 26
97

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

OTueT no MpakTHYECKUM 3aJaHUSIM.
KonTtponbHbie BOpoch!.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUAA U HHbIC MaTepPHUaJIbl 1JId TeKyl_[Ieﬁ aTreCcralumu

Tunossie KOHTPOJIBHBIC 3aJlTaHUsI 1 UHBIC MaTCPpUaJIbI IJIsd TeKyIHCﬁ aTTeCTalluu NPEACTABJICHBI B HpI/IJ'[O)KCHI/II/I 1.

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI1 IPOMEKYTOYHOI aTTecTaluu

TunoBsie KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUA IJIA HpOMC)KyTO‘IHOfI aTTECTAllUM IPEACTABIICHBI B HpI/IJ'IO)KGHI/II/I 2.

6.4. Kputepuu oneHuBaHus

3anaHus K IPAKTHYECKHM 3aHSTHSIM CTYICHTHI BBITIOJIHSIOT B TEYEHHE CEMECTPa Ha MPAKTHUECKUX 3aHITUSAX U B hopme
CaMOCTOSITEIILHOM paboThI. 3324 CTPYIIIHPOBAHEI IT0 TEMaM MPaKTHIECKUX 3aHATHIA. []0 3K3aMeHa y CTy[eHTa T0JKHA OBITh 3a4TeHa
Kaxciast u3 6 00s13aTeNIbHBIX TEM NMPAKTUYECKUX 3aHATHH 1-T0 ypoBHs ciiokHOCTH. [To Kax 101 TeMe CTYeHT MOoIydaeT 3aJaHue,
COCTOSIIIee U3 5 TEOPETUIECKHUX BOIIPOCOB U § 3amad. [lepBrie Tpy TEOPETHYECKUX BOTIPOCA SBISIIOTCS 00s13aTenbHEIME. Eciin cTynenT
MPaBUJILHO OTBETHJI Ha MEPBBIE TP BOIPOCA U PEIINI 5 3a/1a4, TO TEMA CUUTAETCS

© ®I'bOY BO «Henl 'V
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3auTEeHHOM. 3a KaXAYH0 3a4TCHHYIO TEMY CTYACHT IIOJIy4acT ONPEACIICHHOC KOJINICCTBO 63.J'IJ'IOB, KOTOpPO€ 3aBUCHUT OT YUCJIa
IIpaBUJIbHO PCIICHHBIX 3a/1a4 U OT TOTO, ObLIa 1 JaHHasg T€Ma 3a4TCHa BOBPEMS. ITo Temam MIPaKTUYCCKUX 3aHATUN TaKKe
MNpeayCMOTPEHBI 3aJa4U 00J1ee BEICOKOTO YPOBH: CIIO)KHOCTHU U JOIIOJITHUTEJIbHASA TEMA NPAKTHUYCCKOI'O 3aHATHSA «PeanbHbIe Ta3b».

3a1a4n 1Mo JTaHHBIM TEMaM CTYACHT MOJXKET peliaTh U JUCTAHIIMOHHO.
KpI/ITepI/II/I OLICHUBAHMS 3aJIaHUM 110 TeMaM TIPAKTUYECKUX 3aHSITHH:

- 3auTeHbl Bce TeMBbl 1-T0 1 OoJiee BRICOKUX YPOBHEH CII0)KHOCTH, JIONOJHUTENbHAS TeMa - 5-6 6aios;

- 3auTeHbl BCE TEMBI 1-TO YPOBHS, TEMbI 00JIee BRICOKUX YPOBHEH CII0)KHOCTH, IOMOJHUTENbHAS TEMA 3a4TEHbI YACTHYHO 2-4
0aIoB;

- 3auTeHbl TeMbI 1-ro ypoBHs - 1-2 Gama;

- He 3autensl Tembl 1-ro ypoBHs - 0 Gaiios.

Kpurepnn oneHuBaHHS YK3aMEHAIIOHHOTO TECTA!
- OTBeuaeT Ha Bce TEOPETHYECKHE BOIIPOCH U MOXET 000CHOBATh OTBETHI, BOCIIPOM3BE/IS COOTBETCTBYIOLINE MAaTeMaTUIECKHE
BBIKJIaJIKH U JIOTHYECKHE PacCyKICHNUS, PEIIaeT 3aladll U MPaBUILHO 0OOCHOBBIBAET IPHHATHIEC PeIIeHUs. B0o3MOKHBI
HeCyIecTBeHHbIE ook - 17-20 6asnos;
- CTyzeHT TBepIO 3HAaET MaTepual, OTBeYaeT Ha TEOPETHIECKHE BOPOCH! K MOKET 000CHOBATH OTBETHI, BOCIIPOU3BEIS
COOTBETCTBYIOIINE MATEMATUUYECKUE BBIKIIAJKHU U JIOTHYECKUE PACCYKICHHUS, pelIaeT 3a1a4i U 0OOCHOBBIBACT MPUHSTHIE PEILICHHUSI.

JomnyckatoTcst HerpyOble OIIMOKY IPH PEIISHNH 331a4H I 000CHOBaHHH OTBETOB Ha TEOPETHYECKUE BOIIPOCHI

- 14-16 6annos;

- 3Haer «TeOpeTI/I‘{CCKI/Iﬁ MUHHUMYM», T.C. OTB€UACT Ha BOIIPOCHL 06a30BOr0 YPOBHS U 3HAET OCHOBHBIC ITOHATHSA, COOTHOILICHUS,

Ha3BaHUC U (1)PI3PI‘-I€CKI/II>1 CMBICT BeIMYWH. PereHnn 3a/1a4 BBI3bIBACT 0oJIbIITE 3aTpYAHCHUA -

- He MoxeT oTBeTUTH Ha Bompoc 6azoBoro yposHs - 0-10 6amnos.
I1py MozBEICHNH UTOTOB YUUTBIBAIOTCS PE3yNIbTAThl TEKYIEeH aTTecTanuu. [1oaydeHHbIe 32 TEKYILYIO aTTECTALHIO OaIbl
CYMMHPYIOTCS C OaJlllaMH, TOJIYYCHHBIMH IIPH IPOXOXKICHUU IPOMEKYTOYHOHN aTTECTALMH:
Kpurepuu onleHUBaHus 9K3aMeHa:

- HeynoBieTrBopureiabHo - 0-10 Gayos,
- ynoBneTBoputensHo - 11-13 Gasmos;
- xopomo - 14-16 Gayios;

-ommyHO - 17-20 Gamios.

11-13 Gamnos;

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOLY JIS)

7.1. PexoMenayemas Jutepatypa

7.1.1. OcHoBHas JUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue W3patenscTBo, Ton| Pecypc
JI1.1 |CaBenses U. B. MonexymsipHast pu3nka ¥ TepMOJUHAMUKA Cankr- [letepObypr | OBC
(https://e.lanbook.com/book/187739) : Jlanb, 2022
JI1.2 |Kukoun A. K., Kukonn |MonekynspHas Gusnka Camnkr- [Terepoypr | DOBC
. K. (https://e.lanbook.com/book/210119) : JTaub, 2022
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTODBI, COCTABHTEIH 3arnaBue W3patenscTBo, Ton| Pecypc
JI2.1 |Martsees A. H. MonexymsipHas pusuka: yueOGHOE OCOOHE IS CTYACHTOB By30B Mockaa : OHHKC ,
2006
JI2.2 |Cusyxun J. B. Oo6mmmit kype ¢pusukn. T. 2 : TepMoaHMHAMUKA U MOJIEKYIISIpHAS Mockga :
¢usuka: yaebHoe mocobue 1 By30B : B 5 ToMax ®uzmaraut, 2006
J12.3 |Tunz6ypr B. JI., Jleeun |COopHUK 3a/1a4 110 001IeMy Kypcy PU3HKH: COOPHHUK 3a/1a4 U Mockaa : 9BC
JI. M., PabuHoBuu M.  |ynpaxHeHUi Ouzmatiur, 2006
C., Cuyxun /I. B., (https://biblioclub.ru/index.php?page=book&id=75704)
CusyxuH /. B.
7.1.3. MeTroauueckue pa3paboTKu
ABTODBI, COCTABHTEITH | 3arnaBue W3patenscTBo, Ton| Pecypc
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ABTOpBI, COCTABUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI3.1 |I'ycenbHuxoB B. 1, N30panHble BOIPOCH! U 331a4u 110 Kypcy "MonekyinsapHas Gusuka'": |YensOuHCK :
[epmun B. K., SlnmoBen; [meTogmueckne ykazaHus [YensiOunckuit
A IL roCyapCTBEHHBIN
YHHUBEPCHUTET],
1989
JI3.2 |MuponoBal'. A., Bpaunr|MonekynspHas Gu3uka 4 TepMOAMHAMUKA B BoIlpocax U 3agadax  |Cankr- IletepOypr 3BC
H. H., Canerxmit A. M. |(https://e.lanbook.com/book/210875) : Jlanb, 2022
JI3.3 |Akcenosa E. H. Oomas ¢usuka. TepmoauHaMuka u MoJieKkyisipHas ¢pusuka (riaBbl  |CankT- IletepOypr 3BC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

31 |9BC «YHuBepcuTeTckas bubdnmoreka onnaitn» http://biblioclub.ru/

32 |9bC usnparennctBa «Jlamp» https://e.lanbook.com/

23  |9BC usparensctBa «Mudpa-M» http://znanium.com/

34 |9BC «Opaiim» https://biblio-online.ru/

35 |Hayunas snekrporHas oubmnoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

D6 |Hayumsle n HayaHO-TIONy IsipHBIE Jekmuu http://elementy.ru

37 |YuebHO-MeTomuueckuii cait «IIpemogaBatessM u cryaentam» http://teachmen.csu.ru

7.3 Ilepeyenb nHGPpOPMANNOHHBIX TEXHOJIOTH A

7.3.1 TIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DNeKTPOHHBIN KaTanor HayuHoi oubnmorekn Yenl'Y [DnekTpoHHbIl pecypc] : 6a3a nanubix / Yens0. roc. yH-T. — UensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaibt
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. anri. — Pexxum 1ocTyIma: TOJIBKO U3 CETH YHHBEPCHUTETA. —
TekcT : 2eKTPOHHBIN.

3. Web of Science : myneriaucuunraaptas pedeparupHas 6a3a gaHHbIX / Kommanust Thomson Reuters. — Pexxum mocryma: s
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 31eKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctyna: st
3apeructpup. nosub3onateneit YenlV. — TeKcCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anra. — Pesxxum ocTyma: [uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2neKTPOHHBIN.

6. KOHCIIeKTHI JISKIHI ¢ IeMOHCTPAUsIMHI U BUPTYaIbHBIME JIAO0paTOPHBIME 3KCIIEPUMEHTaMu Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

I[J'Iﬂ p€am3any JUCHUIIIIUMHBI UCTIOJIB3YIOTCA y‘IC6HI>Ie AYOAUTOPHUHU IJId TPOBCACHUA 3aHATUH JICKIITUOHHOI'O THUIIAa, IMPAKTUYCCKUX
3aHﬂTHﬁ, TPYIIOBBIX 1 HHANBUAYAJIbHBIX KOHCyHbTaHHﬁ, TCKYIICTO KOHTPOJIA U l'[pOMC)KyTO‘{HOﬁ aTTeCTally, a TaKXKE IIOMCIICHHUA
JJIA CaMOCTOSITEILHOM pa6OTLI.

VY4eOHble ayAUTOPUH YKOMILIEKTOBAHBI CIIEIMATM3UPOBAHHON MEOEBI0 M TEXHUUYECKUMHU CPEICTBAMU O0YUEHUS - MYJIbTUMEIHUHHBIM
o0opynoBaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlnst mpoBeIeH s 3aHATHH JIEKI[OHHOTO TUIIA IIPeUIaraloTcss HabOphl JEMOHCTPAIIMOHHOTO 000PYXOBaHUS U y4eOHO- HATIIATHBIX
noco6uit (MyJIbTUMEIUHHBIE IPE3CHTALUH).
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Hcnonb3yeTcs 3IeKTpOHHBIN YnTaIbHbLHI 3211 HayuHO! 6ubauorexu UYenl'V (aynuropus 206) 11l CaMOCTOSITENbHOM pabOTHI CTYIEHTa,
OCHAIIICHHBIH MEPCOHANIBHBIMU KOMITBIOTEPAMHU, MYJIbTUMEIMHHON anmnapaTypoil. B ayauropun obecriedeH A0CTyII K pa3InyHON
CIIPaBOYHOI JIUTEpaType, SHIUKIONEAUSIM, OubnuorpaguuecKuM U MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(GOPMAIMOHHBIM pPecypcam
«HTEepHETY.

9. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCHHUTIIIMHBI (MOY JIST)

OcBoeHue cofepKaHust y4eOHOM ANCIUITHHE « MoneKymspHas GU3NKa» OCYLIECTBISETCS Ha JIEKIHUAX, TPAKTUUECKUX 3aHATHIX U B
MIpoIecce CaMOCTOSATENILHON YUeOHOH eaTeNbHOCTH CTY/ICHTOB.

JlekMOHHEIE 3aHATHS 00ECIIEUNBAIOT TEOPETUIECKOE N3yUeHHE TUCIUILTHHBI. OCHOBHBIMHI METOJIaMU OOYUIEHHS SBISIOTCS
MHPOPMAMOHHO-00bSCHUTENIbHBIN 1 TPOoOJIeMHBIN. Ha ekiusax usnaraercst OCHOBHOE COJIEpKAHUE TEM NPOrpaMMbl, IPOBOAUTCS
aHaJIu3 OCHOBHBIX MTOHATHH U paccMaTpUBAIOTCS IIPUMEPBHI.

JIeKIMOHHBIN MaTepHal SBISETCS BaYKHBIM, HO HE MHCTBEHHBIM JUIsl YCBOCHUS y4eOHOH auciuIuimHbl. Ero obs3arensHoO
HEO0OXOIUMO JOIOJIHUTH MaT€pPHUaIOM OCHOBHOM U JIOTIOJIHUTEILHON JIUTEpaTyphl 110 TeMe. IIpakTuueckue 3aHATHS CIyXaT JUIs
3aKpeIUICHUs] TEOPETHYECKUX OCHOB, M3JIaraeMbIX B JIeKIusaX. Ha mpakTiyecknx 3aHATHAX 00y4aeMble OBIaJeBalOT OCHOBHBIMU
METOJIaMH U IIPUEMAMU pEILEHHs 3a1ay.

Ba)kHBIM MOMEHTOM TIPH U3YYESHUH JTFOO0H TUCIUIUINHEI SIBISIETCS OpraHU3alysl caMoCTosATeNbHON paboTsl. [Ipu ocBoeHnn
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMUHAHUIO IPUBEICHHBIX ONpeIeeHUH, GOpMYIUPOBOK U MOJIOKEHHH,
ecnu TpeboBaHMs K BaMm mpsiMo He yka3beIBaloT Ha 3T0. BriosHe 3¢ heKTHBHOI MOXKET OKa3aThCs OMBITKA IOHATH CYTh SIBICHHUS,
BBIPa0OTATh CBOE OTHOLIECHHUE K HEMY, OIIUPAsCh Ha MaTepUall, CoJepKalluicsl B peKOMEHI0BaHHO uTeparype. Takxke
pPEKOMEH/TyeTcs PABHOMEPHO PacCIIpeIeNsATh Harpy3Ky CaMOCTOSTENFHOTO 0O0YUEHHS B TEUSHHUE CEMECTpa.

B ciyuae npuMeHeHuUs pu 00y4eHUN AUCIMIUIHHBI JJIEKTPOHHOTO 00y4YeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTUI
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIECTBIIETCS B PEKIUME PeaJbHOTO BpeMeHH (OHIAiH-IeKuy (BeOUHAPEI), YaTHl,
BHUJICO-KOH(EPEHINHU U JIP.) WIN OTIOKEHHOTO BPEMEHH (CucTeMa JUCTaHIoHHoro o0y4enus Moodle, MS Office365, dpopymsr,
AJIEKTPOHHAS [TOYTA U JIP. ).

ITpu 00y4eHuH JIul ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YUSHHE, AUCTAHIIMOHHbIE 00pa3oBaTeIbHbIE
TEXHOJIOTHH TIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepead MHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanuzanyst AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00y4eHHs, TUCTaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0THi (anee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10I0KEHHS O peaii3aiid OCHOBHBIX U JIOTIOTHUTEIBHBIX 00pa30BaTEeNIbHBIX IPOTPAMM C
[IPUMEHEHUEM 3JIEKTPOHHOTO 00y4UeHHs U IUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH B (heiepabHOM roCcy1apCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUPEKICHHH BBICIIEro o0pa3zoBanus «UensiOMHCKUIT TocyIapCTBEHHBI YHHBEpCHTETY, «IlomoxeHns
0 MOPSJKE 3aueTa 00yJaroUMMUCS 10 OCHOBHBIM IpodeccroHabHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «Yenl'V» pe3ynpTaToB OCBOSHHS B OpPTraHU3AIMIX, OCYIIECTBISIFOIINX 00pa30oBaTebHYIO NesTeIbHOCTD, yIeOHbBIX
IIPEAMETOB, KYPCOB, TUCIUIUINH (MOAYJIeH), IPAKTUK, JOMOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrPaMM» OCPEICTBOM NIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxop | T.I1.) MpH
peanu3zanuu 00pa3oBaTesibHOU AesaTenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIOIIUMUCH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSIMHU 310POBbSA

OcBoeHHE TUCHUILIMHBI HHBAJIHIAMH U JIIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3OPOBbBsSI OCYILECTBISIETCS C UCIIOIH30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, HMpenocTaBiseMbIX PecypCHBIM y4eOHO-METOAUYECKUM
LEHTPOM 10 OOyYEeHHIO WHBAIUIOB W JIMI[ C OIPAaHUYCHHBIMH BO3MOXKHOCTSAMH 370poBbsi Yenl'Y mo 3ampocy oOydaromierocs
(MOOMIIBbHBIE CHIELMAIbHbIE TEXHUYECKHE CPEACTBA [UIS JIUI C HApPYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
HH()OPMAIOHHBIE TEXHOJIOTHH).

[Ipu HeoOxomumocTH sl OOYHAIOUIMXCS C HApYUICHUSIMH 3pEeHUs Ha pabodMx MecTax [yl NPOBEACHUS NPAKTHUECKUX WIH
7a0OPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIHMAIBLHOE MPOrpaMMHOE obecreueHue (MporpaMma pedeBOl HaBHIAIMM, PEUEBBIC
CUHTE3aTOPbI, SKPAHHbBIE JIYIIbI).

B yueGnble ayauropun obecrieunBaeTcs OECIPENsTCTBEHHBIH AOCTYN A 00yYaroUIMXCs ¢ WHBAJTUIHOCTHIO U C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pOBbS. B Kakoii ayauropu, rae o0y4aroTcss MHBAJIH/IBI U JIMLA C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbs,
IIPeyCMaTpUBAETCs] COOTBETCTBYIOLIEE KOJTUUECTBO MECT JUI OOYUJAIOMIUXCS C yIETOM HapyLUIEHHH UX 3J0POBbSL.

Jl1s ocBOEHMS TMCUMIUIMHBI HHBAJIUAAM U JIMLIAM C OTPaHHYEHHBIMU BO3MOXHOCTSMH 3/I0POBbS IPEIOCTABISETCS JOCTYI K II€4aTHBIM
HCTOYHMKAM, UMEIOIINMCS B HayuyHOH Oubnnorexe Yenl'V, ¢ mOMOLIBIO CEIMANBHBIX TEXHUUECKUX CPEICTB; JOCTYI C IOMOMIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEACTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpMe SJIEKTPOHHOTO
JIOKyMeHTa B (oHze HayyHoi 6ubnuorexu Yenl'VY uimm »1eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

VYueOHO-MeToAuuECKHE MaTepHaibl Ul 00Yy4arolUXCsd U3 YKCJAa MHBAIUIOB U JIULl C OFPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI
MPEAOCTABISIIOTCS B OpMax, aIalTUPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbS U OCOOEHHOCTSIM BOCIPHATHS HH(GOPMAIHN.

J171s1 ’HBAJMIOB | JIMII C OTPaHIMYSHHBIMHA BO3MOXKHOCTSIMHU 3I0POBBSI OCBOCHHE TUCHUILTHHBI MOXKET OBITh YaCTHYHO KU TTOJTHOCTHIO
OCYIIECTBIICHO C UCTOIb30BaHNEM AUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHONIOTHH.
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IIpu mnpoBeneHWH NPOMEKYTOUHON AaTTeCTallMd MO JUCHUIUIMHE OOYYArOmMMCS C HWHBAJIUJAHOCTHIO U C OTrPaHHYCHHBIMH
BO3MO)KHOCTSIMH 3/I0POBBsI O0ECIICUMBACTCS [0 HX 3asBICHUIO MPEAOCTABICHHE B JOCTYHMHOW (OpME B 3aBHCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O TOPSAKE TPOBEACHUS NPOMEXKYTOYHOH aTTecTalld, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHus (MMCBMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO IHIpudToM bpaiiis, ¢
WCTIONIb30BAHUEM YCITYT aCCHCTEHTA, YCTHO).

[Ipu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIBTaTOB O0YUYEHHS MHBAIHMIOB U JIUI C OTPaHMICHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS
IpeIyCMaTpUBACTCs MCI0b30BaHue mpeaoctaBieHHbIX Yenl 'V min cOOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIMMBIX UM B CBSI3H C
WX WUHIUBUAYaJIbHBIMH OCOOCHHOCTSMH. [Ipu HEOOXOJUMOCTH WHBAJIHAAM M JIMIAM C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
MPEIOCTABIISCTCS AOMOJHUTEIBHOE BPEMs [UIs IIOArOTOBKH OTBETa HA 3a[JaHUsI, POLEAypa OLCHUBAHHUS PE3yJIbTATOB 00yUICHHS 1O
JICIUIUTAHE MOYKET MPOBOJUTHCS B HECKOJBKO ITAIOB.
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IIpunoxenue 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

Pazgen 1. MOJ’[eKyJ'[ﬂpHO-KHHeTI/I‘le(:Kaﬂ TEOpUA UA€AJTBHOIO rada

HNneannHblid ra3

baszoewviit yposens

Ne DopmyJIMpOBKa BOIIPOCa BapuanTel oTBETOB

n/n

1 [Ipy KakuX YCIOBHSX CBONCTBA pealbHbIX | 1. B YCJOBHUSIX, HE CJAUIIKOM

ra3oB MOKHO OIIMChIBATb 3daKOHAaMH | OTIHYAIOIIUXCH OT HOPpMAJIbHBIX

UJeaNbHOro raza’? 2. IpY HU3KUX TEMIIEpATypax
3. cpeay OTBETOB HET MPABUIBLHOIO
4. npu GONBIINX JTABICHUSAX
2 Kak u3MeHMTCS HaBiieHHE HJIeaJIbHOro rasa, | 1. ocTaHeTcss HeM3MEHHBIM
€cIi NP  HEW3MEHHOM  KOHLEHTpalMM | 2. yBEIUYUTCA B 2 pa3a
CpedHsisl KBaJpaTW4yHas CKOPOCTb MOJIEKYJ | 3. yMeHbIIUTCS B 4 pa3a
YBEJIMYUTCS B 2 pasza? 4. yBeauunrcs B 4 paza
5. ymeHsb1uTCs B 2 pasza
3 Omun  Mmons B cucreMe CU  sBusercs | 1. KomnyecTBa MOJIEKYJT B €IUHULIC
eIMHULIeH N3MEepeHus: o0beMa
2. aTOMHOM Macchbl
3. MOJIEKYISpHON MacChl
4. KOJIMYecTBA BellecTBa
5. IpaBUILHBIN OTBET HE MTPUBEJICH
4 PaBHbIE Macchl kuCiIOpoaa, a3ora U Bogopoza | 1. Bogopoaom
INOMECTHJIM B  OJMHAKOBBIE COCYAbl U | 2. BO BCeX cocynax OyJeT 0JlMHaKOBOE
coJIepiKaT MpHU OJHOM U TOM ke TemrepaType. | AaBlieHue, T.K. TEMIEpaTypa ra3oB OJHa
HauOonsiee naBieHue OyneT B cocyze C... U Ta XKe
3. a30TOM
4. Kucinopoaom
5 UtoOwsl B m3o00apHOM mporecce oO0beM rasa | 1. yBemuuuth Ha 200 K
YBEJIMYUIICS BABOE IO CPABHEHUIO ¢ 00beMOM | 2. yBeauunTh Ha 273 K
npu 0°C, TemriepaTypy rasa HyXHO: 3. yBenuuuTth Ha 546 K
4. yBennuuth Ha 372 K
5. ymenpmuth Ha 200 K

1. Kakylo Temneparypy MMeIOT 2 T MOJEKYISpHOTO a30Ta, 3aHUMaromero oobem 820 cm®
npu nasienun 0.2 MIla? Otger gaiite B °C. (276,3 K)

2. JlaBneHue Bo3/lyXa BHYTPHU ILUIOTHO 3aKyNOpPEHHOM OyThUIKU MpHu TemnepaTtype 7°C Obuio
100 xIla. IIpu HarpeBanuu OyThUIKM mMpoOKa BbuIeTena. [lo Kakoil Temmeparypbl Harpemu
OYyTBIJIKY, €CIIM M3BECTHO, YTO MpoOKa BBUIETENAa MpPH JaBlIeHUH Bo3ayxa B OyTeuike 130
kl1a? (364 K)

3. B 6annone naxomumock 10 kr raza mpu nasnenun 10 MIla. Kakyto maccy raza B3suii u3
OaJuoHa, eciu JlaBieHue ctaino paBHbIM 2.5 MIla? TemnepaTypy rasa cuutaTh MOCTOSHHOM.
(7,5 xr)

4. Haiinute maccy Bo3qyxa, 3allOJHSAIOIIETO ayJIUTOPUIO BBICOTOM 5 M M IUIOLIA/BIO TOJa

200 Mm% JlaBmenue Bo3zmyxa 100 kIla, Temmeparypa momemenus 17°C. MonspHas macca
Bo3ayxa paBHa 0.029 kr/mons. (1,2 T)




5. Bo ckonpko pa3 IUIOTHOCTh BO3AYXa, 3alOJHSAIOLIETO MomemeHue 3umont (t1 = 7°C),
OombIie ero IOTHOCTH JieToM (t2 = 37°C)? JlaBneHue ra3a MOXXHO CYMTATh MOCTOSTHHBIM. (B

1,1 paza)

6. Cocyn oTkayaH 10 JaBJICHUS 1.33-107° Tla. Temneparypa Bosayxa 15°C. Haiinure
IIOTHOCTH Bo3ayxa B cocye. (1,61-107 kr/m?)

7. Cunras, uto B BO3ayxe conepxkurcsa 23.6% xucinopoma u 76.4% azora (mo macce),

HalUTe napuuaibHOE JABJICHHE KHUCIOpoJa Mpu TeMieparype Bo3ayxa 13°C u naBineHuun
100 IIa. (21277 Ila, 78722,31 Ila)

8. Kakoe 4nciio MoneKysl HaXoauTcs B KomHaTe oobemoM 80 M mpu Temmepatype 17°C u
nasnenuun 100 xI1a? (2 10%7)

Cpeonuii yposenw

1. Ilo razompoBoaHON TpyOe MIET YIIeKHCHIbli rasz npu pasienuu 5 10° I1a u Temmepatype
17°C. KakoBa CKOpOCTh JBHXKCHHSA Ta3a B TpyOe, €CiIv 3a T = 5 MHH IpoTekaeT m = 2.5 Kr
YIJIEKHCIIOTO Ta3a U €CIH TIOMA b cedeHus KaHana Tpyosl S = 6 cm2? (0,00001 m/c)

2. OmnpegenuTe IIOTHOCTh cMecH 4 T BogopoJa u 32 r kuciaopoja npu remmneparype 7°C u npu
napiernn 700 MM pT. cT. (0,48 kr/m?)

3. B 3amasHHOW ¢ OAHOrO KOHIA CTEKJISIHHOW TpyOke miuuHOM 90 cM, HaXOIUTCS CTOJIOUK
BO3/lyXa, 3aMepPThIil CBEPXY CTOJIOMKOM PTYTH BbICOTOW 30 cM, JOXOMALIMM J0O BEPXHEro
Kpass TpyOku. TpyOKy OCTOPOXHO IEpPEBOPAYMBAIOT, NMPHUYEM YacTh PTYTH BBUIMBACTCS.
KakoBa cTtonbuka pTyTH, KOTOpBIM OcTaHeTcs B TpyOke, eciu arMochepHOe aBJICHHE
COOTBETCTBYET JABJICHUIO CTOJI0a pTyTH BbIcOTOM 75 cM? (3 cMm)

4. bannoH BMECTUMOCTBbIO V=5 JI COIEPKUT CMECh resius U BOJIOpojaa npu AasieHuu p=600
klla. Macca m cmecu paBHa 4 1, MaccoBas Ao0is wirenuss paBHa 0,6. OmnpenenuTtsb
temneparypy T cmecu. (259 K)

5. B cocyne BmectumocThio V=15 51 HaXOIUTCA CMECh a30Ta W BOAOPOJA MPHU TeMIlepaType
t=23 °C u paBnenun p=200 klla. Omnpenenuth Macchl CMECHM M €€ KOMIIOHEHTOB, €CIIH
MaccoBas 7101t Wi a3ota B cMecu pasna 0,7. (4,81 r, 2,06 )

Buicokuii yposens

1. Monp Takux ra3oB, KaK Teldid, BOJOPOJ, a30T, KHCIOPOJ, 3aHMMAaeT INPH HOPMaIbHBIX
yeaoBusax (t=0 °C, p=1013 rlla) oOwvem, paBublil 22,4 1. UeMy paBHO B 3TOM cllyyae: a)
YHUCJIO N MOJIEKYJI Ta3a B eUHUIIE 00beMa, 0) CpeiHee pacCTOsTHUE <a> MEXTy MOJIEKyJIaMu?
CpaBHuTte 370 paccTrosiHUE ¢ JuaMmerpoM Monekyisl d. (0,3 uM, 330 HM)

2. B cocyzae HaxonuTcs CMECh KUCIOpoia B Bojopoaa. Macca m cmecu paBHa 3,6 T. MaccoBast
noast wi kacinopoaa coctasiser 0,6. OnpeenuTh KOJUYECTBO BELIECTBA V CMECH, ViU
V2 Kax10ro rasza B otaenbHocTu. (0,0675 moinb, 0,72 MoIIb)

3. bamnon BMectuMocTbi0o V=30 11 COJAEpX HUT CMEChb BOAOPOAA U TelUsi NpPU TemIeparype
T=300 K u maBnenun p=828 klla. Macca m cmecu paBHa 24 1. OmnpeneiauTh Maccy
m; BoJIopoJia 1 Maccy my renus. (8, 16 1)

4. Cyxo# BO3IyX COCTOMT B OCHOBHOM M3 KHCIIOpoJa u a3ora. Eciu npenedpedsb oCcTanbHBIMH
COCTaBHBIMH YaCTSIMH BO3/yXa, TO MOXXKHO CUUTATh, YTO MACCOBBIE JIOJIHM KUCIOPOJA U a30Ta
cootBeTcTBEHHO W1=0,232, w>=0,768. OnpenennuTs OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy
M: Bo3nyxa. (28,9 r/moib)

5. B cocyne BMectuMocThio V=0,01 M’ comepKuTcs cMech Ta3oB — a30Ta Maccoi mi=7 T u
BozopoJa Maccod my=1 r — npu Temneparype T=280 K. Onpenenuts naBiieHUE p CMECH
ra3os. (175 klla)



MoJiekyJIsipHO-KHHeTHYeCKasi TEOPHS H1eaJbHOro rasa.

baszoeviit yposens
No dopmyJIHpOBKa BOIpOCa BapuanTel oTBETOB
/1
1 Mounekynbl Kakux Ta30B - Kuciaopoza, | 1. Bomopoaa
BOJOpPOJAa WM a30Ta, HAXOAAIIUECs B | 2. CKOPOCTH MOJIEKYJ BCEX Ia30B
BO3/IyX€ KOMHATHI, - ABMXKYTCS ObICcTpee? OJIMHAKOBBI
3. Kuciopoja
4. npaBUJIbHBIA OTBET HE IPUBEIIEH
5. a3ora
2 Kakue siBneHus NOKa3bIBalOT, YTO MOJEKYJBI | 1. KpucTamu3anus
HaxoJATCSI B HEMPEPHIBHOM XAOTHUYECKOM | 2. HCApeHHue KUIKOCTH
IBIDKEHUN? 3. OpOyHOBCKOE IBHKEHHE
4. n3meHeHue o0bEMa NpU HarpeBaHUU
5. IpaBUILHBIN OTBET HE MIPUBEJIEH
3 [Topsiiok nuameTpa MOJICKYJIHI ... 1.107% m
2.10% M
3.10% M
4.101° m
S. NIpaBUJIbHBINA OTBET HE IPUBEJICH
4 Cpennsisi KMHETUYECKasi DHEPrusi TEIUIOBOro | 1. He U3MEHWIOCH
JBUKEHHUSI MOJIEKYJI HEKOTOPOTO HJEAIbHOTO | 2. yMEHbIINWIOCH B 2.25 pa3a
raza yBeauuwiack B 1.5 pa3za npu | 3. yBenmumiock B 1.5 paza
OJIHOBPEMEHHOM YMEHbBIIEHUH | 4. yMeHbIINJIOCH B 1.5 pa3a
KOHLIEHTpauuu Mojekyn B 2.25 paza. Kak | 5. yBennmumiiocs B 2.25 pa3a
M3MEHUJIOCH JJaBJIEHHUE ATOro rasza?
5 CpaBuute pgaBiaeHuss pi1 Bojgopoaa u p2 | l.p2=8pi
KHUCJIOpOJia, €CJIM KOHLEHTpalus ra3oB U ux | 2. pz =16 p1
CPEIHEKBaIpaTUUHbIE CKOPOCTH OJUHAKOBBL. | 3. p2 =4 pi
4. p2=p1
5. IpaBWIbHBII OTBET HE IPUBEAEH

[

Omnpeznenure cpeHIO apU(PMETHUYECKYI0 CKOPOCTh MOJIEKYJ ra3a, €ClM M3BECTHO, UTO
cpenHss kBajgparuyHas ckopocth ux 1000 m/c. (0,92 km/c)
2. [Tpu moxbeme BepTOsIeTa HA HEKOTOPYIO BBICOTY OapOMeETp, HaXOAIIMNCS B €ro KaOuHe,
n3MeHun cBoe nmokazanue Ha 90 klla. Ha kakoit BeICOTE JIETUT BEpPTOJIET, €CJIM HA B3JIETHOU

wiomazake 6apomerp nokassiBan 100 ITa? TemnepaTypy Bo3ayxa cuMTaTh HOCTOSHHOW U
pasnoii 17° C. (892 m)

3. KakoBa MJIOTHOCTb BOJAOPOJA, €CIU CPENHsAs JJIMHA CBOOOIHOTO IPOGEra ero MomeKkym
0.1 cM? (9,54 10 xr/m?)

4. MuKpockonuueckasl NbUIMHKA yriaepoaa obmamaer maccoit 0.1 mr. Ompepenute, u3
CKOJIBKMX MOJIEKYI OHa cocTouT. (5 101)

5. B cocyae BMeCTHMOCTBI0 V=20 J1 HAXOAHUTCS Ta3 KOJIHMYECTBOM BEIIECTBA V=1,5 KMOIb.

OnpenenuTh KOHIEHTPALHIO N MOJIEKY B cocyze. (4,52 1078 m3)
Cpeonuii yposens
1. B Oamione BMmecTMMOCThIO V=5 15 HaxoauTcs a3zoT maccoil m=17,5 r. Omnpenenuts

KOHIIEHTPALIMIO N MOJIEKYJ a30Ta B 6amone. (7,52 102 M)
2. B 1BYX OJMHAKOBBIX 10 BMECTUMOCTH COCYAAaX HAXOMIATCS pa3Hble Tra3bl: B IEPBOM —




BOJIOPOJ, BO BTOpOM — KHciIopoJ. HailTu oTHomeHue ni/ny KOHIEHTPALM ra3oB, €CIH
MacChl Ta30B OJIMHAKOBHL. (16)

I'a3 maccoit m=58,5 r Haxomutcs B cocylne BMecTUMOCThIO V=5 1. KoHuenTpauus n
MoOJIeKyJ ra3a pasHa 2,2%10%° m73. Kaxoii 1o rasz? (Kucnopon)

Onpenenuth KOHLEHTPALMIO N MOJIEKYN HAealnpHOro rasa npu temneparype T=300 K u
napienun p=1 mIla. (2,42 107 M)

CKOJbKO MOJIEKYJN Ta3a COAEpKUTCA B OaisioHe BMecTUMOCThI0 V=30 1 mpu temmeparype
T=300 K u napnenun p=5 MIa? (3,62 10%)

Buicokuii yposens

1.

B kon6e BMecTHMOCThIO V=100 cM’ coiepKuTCcs HEKOTOPHIHA ra3 mpu Temmeparype T=300
K. Ha ckonbKko NMOHU3UTCS AaBICHHE P Ta3a B KOJOE, €CIU BCIEICTBUE YTEUKH U3 KOJIOBI
soiiier N=10%" monexyn? (4,14 xIla)

Onpenenutb cpeaHee 3HAYEHHME <&> IIOJIHOM KHHETUYECKOW SHEpPruu OJHOM MOJIEKYJIbI
renus npu Temmneparype T=400 K. (8,28 107! JIx)

Jljig oy4eHus BBICOKOTO BaKyyma B CTEKJISTHHOM COCYJie HE00X0JUMO MPOrpeBaTh €ro npu
OTKauKe C IIeNIbI0 YAaJIUTh aJlcopOMpoBaHHbIe Ta3bl. ONpenennuTh, Ha CKOJIBKO MOBBICUTCS
JnaBJieHHEe B cdepuueckoM cocyme pamuycom R=10 cM, ecimu Bce aacopOMpOBaHHBIC
MOJIEKYJBl Tepeayr co cTeHoK B cocyd. Cioii Molekyl Ha CTEHKax CUYUTaTh
MOHOMOJIEKY/IAPHBIM, CEYeHHe G OfHOM Momekynsl pasHo 107° cm?. Temmepatypa T, mpu
KOTOPOM MPOM3BOAUTCS oTKavka, papHa 600 K. (2,4 I1a)

Onpenenuts Temnepatypy T Boaopoja, pu KOTOPOH CpeiHssl KHHETUYECKasi SHEPTUsl <en>
MOCTYNATENbHOTO JIBIXKEHUS MOJEKYN AOCTAaTOYHA JJS MX PACIICIUICEHHS HA aTOMBI, €ClU
MOJIIpHAs SHEeprus qucconuanyu Bogopoaa Wmn=419 kJx/moisb. (33,6 kK)

IIpn xakoit Temmeparype T MOJNEKYIbl KHUCIOpPOAA HMMEIOT TaKyl K€ CpPEIHIO0

KBaJPAaTUUHYI0 CKOPOCTh <Viz™>, KaK MOJEKYJbl Bojgopona mpu temmeparype Ti=100 K?
(1600 K)

Paznen 2. TepmogunaMuKka uaeajbHOIO rasa.

IlepBoe Haya0 TepMoanHAMUKH. TepMoaAnHAMIYECKHE ITPOLECCHI.

baszoeuviit yposens

Ne ®dopmynupoBKa Bompoca BapuanTts! 0TBETOB
/1

1 Kakoe komuuectBo Temnorel nmoiayueHo | 1. 3.5 xJlx

WJICaIbHBIM OJHOATOMHBIM Ta3oM, eciu 3a | 2.5 kJk

BpeMs YMEHbUICHMs JNaBieHus B 4 pasza npu | 3. 3 kJlx

M30TEPMUYECKOM IIpoliecce Tra3 coBeplIu | 4. IpaBUIbHBIM OTBET HE IPUBEAEH
paboty 5 kJIx? 5.7.5 x]Ix

2 Kakoe BeIpaxkeHHE COOTBETCTBYeT mepsomy | 1. AU=A
3aKOHY TEpMOAMHAMMKHU JUIsi amuabatHoro | 2. AU=0
nporiecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom nmpomecce uaeanbHBId  ra3 | l. TakoW Mpolecc HEOCYIIECTBUM
OXJIaXK/1aeTCs, coBepmias  MpH  3TOM | 2. B H300apUYECKOM
MOJIOKHUTEIBHYIO padoTy? 3. B MI30XOPHYECKOM

4. B UI30TEPMHUUECKOM
5. B agnadaTuyeckom




4 MenHoW ¥ CTalbHOW TUPbKaM OJMHAKOBOW | MeIHAas
Macchbl  TEepelalud  paBHbIE  KOJIMYECTBA
TEIJIOTHL. Y KakoW THPBKH TeMmIeparypa
W3MEHUTCS CHIIbHEe?

5 WneanbHelil ra3 nepeBogsaT u3 coctossHus 1 B | 1. 2poVo
cocTosiHME 3 Tak, Kak Moka3zaHo Ha rpaduke | 2. poVo
3aBUCUMOCTH JIaBJICHHsI Ta3za oT oObema. | 3. poVo/2

Macca rasa IIOCTOSIHHA. Pabora, | 4. npaBusIbHBII OTBET HE NPUBEAEH
COBEpIICHHAs Ta30M, paBHa ... 5. 4poVo
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l. Haiitn ynenpHyr0 TENiIOeMKOCTb ¢p Fa30BOM CMECH, COCTOSILENH M3 KOJU4ecTBa vi = 3
KMOJIb aproHa M KOJIM4ecTBa v = 2 KMoJib a3ota. (684,63 Jlx/(xr K))

2. I[110THOCTH HEKOTOPOTO JBYXaTOMHOTO Ia3a NP HOPMATbHEIX yCIOBUSX p = 1,43 kr/m>.
Haiiti ynenbHbIE TEMIIOEMKOCTH Cy U Cp 3TOrO Taza. (905,5 63 JIx/(kr K), 648,8 63 Jx/(kr
K))

3. Kucnopon maccoit 320 r HarpeBaroT mpu MOCTOSHHOM pAaBieHur ot 373 go 473 K.
OrnpenenuTb KOJIMYECTBO TEIUIOTHI, MOTJIONICHHOE razoM. (29,1 kJIx)

4. Kucnopon maccoii 2 kr 3aHuMaeT oobeM 1 M> 1 HaxoauTest o maienrem 0.2 MITa. a3

ObLT HAarpeT CHaJaa IIpU HOCTOSHHOM JaBJIeHHH 10 00beMa 3 M, a 3aTeM IpH MOCTOSHHOM
oowveme o nasienus 0.5 MIla. Haiinute n3mMenenue BHyTpeHHeH sHepruu rasa. (3,25 M/Ix)

5. B 3akpsitom cocyne nHaxomutcs 20 r azora u 32 r kuciopoaa. Haiigute usmeHenue
BHYTpEHHEH 3HEPruM 3Toi cMecH ra3zoB npH oxjaxaeHuu ee Ha 28°C. (1 kIx)

Cpeonuii yposeno

1. Omnpenenuts ynenbHYIO TEIUIOEMKOCTb Cv CMECH Tra3oB, coepxkamieid Vi=5 1 Bomopoaa u
V2=3 1 renus. ['a3pl HaXOATCS IPU OJAMHAKOBBIX ycioBusX. (6,4 kJ[x/(xr K))

2. OmnpenenuTs YAEIBHYH TEINIOEMKOCTb Cp CMECH KHCJIOPOJAa M a30Ta, €CIU KOJINYECTBO
BEIIECTBA V| IEPBOr0 KOMIIOHEHTA PaBHO 2 MOJIb, @ KOJMYECTBO BEIIECTBA V2 BTOPOI'O PAaBHO
4 monb. (993 JIx/(xr K))

3. Haiitu nokasarens aauabatel Y Il CMECH Ta30B, cojepykaiied renuit macco mi=10 r u
BoAOpoa Maccoit my=4 1. (1,51)

4. Bonopoxa maccoit m=4 r 6bu1 HarpeT Ha AT=10 K npu nocrostnaoM nasnenuu. Onpenenurhb
paboty A pacumpenus rasa. (166,2 JIx)

5. Ilpu ammabaTHOM CkaTWUU Kuciopoaa maccoi m= 1 kr comepmieHa pabora A=100 kJ[x.
Onpenenuth KOHEUHYIO TeMmepaTypy T2 rasa, eciau 1O CKaTHsl KUCIOPOJA HaxXOJIWiCs MpHU
temneparype T1=300 K. (454 K)

Buicokuit yposens
1. Ta3, 3anumaBmmii o0bem V=12 1 nox nasnenuem p1=100 klla, 6p11 M306apHO HArpeT ot

temneparypsl T1=300 K no T>=400 K. Onpeznenuts padoty A pacmupenus raza. (400 /Ix)
2. Ilpm ammabaTHOM CXXaTWHW Ta3a ero o0beM ymeHbmwiIcs B n=10 pa3, a gaBiIeHue




yBenuuniock B k=21,4 paza. Onpenenuts otHomenune C,/Cy Teroemkocteit ra3os. (1,33)

3. A3sot maccoit m=2 1, umeBmuii Temrepatypy T1=300 K, Op11 annabaTHO C)KaT Tak, YTO €ro
o0beM ymenbimics B n=10 pa3. OnpenenuTs KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxkartus. (754 K, 674 [1x)

4. Kucnopon, 3anumaBmmii oobeM Vi=1 1 mon paBmenueM pi=1,2 MIlla, agmabaTHO
pacmpmiics 10 oobema Vo=10 1. Onpenenuts padoty A pacmupenus rasza. (1,81 kJlx)

5. Tlpu u30XxOopHOM HarpeBaHWH Kuciaopojga oobemom V=50 1 maBieHHE raza M3MEHWIOCh Ha
Ap=0,5 MITIa. Haiitu komudecTBO TEIUIOTHI Q, coobmieHHoe razy. (62,5 [[x)

BTopoe Hauya/10 TepMOAUHAMUKH. JHTPOIHUSA.

ba3zoewtii yposens

Ne | ®opmynupoBka Bompoca BapuanTel oTBETOB

n/n

1 KIIJI TtemnoBoit Mammubl, pabotatomeir 6e3 | 1. iBe H30TePMBbI, IB€ aTHA0ATHI

MOTEPh DHEPIHH, SBISETCS MAKCHUMAIBHBIM, €CH | 2. ABE aauadathl, 1B U30XOPbI
e€ paboumii UKII BKITFOYAET ... 3. IBE€ U30XO0PHI, IBE H30TEPMBI
4. nBe n300apbl, ABE U30XOPHI
2 KaxoBa pazmepHocTh 3HTpOIMU? 1. JIx/kr
2. JIx/c
3. JIx/(kr+K)
4. Ix/K
3 Temneparypy HarpeBarens M XOJOAWIBHHMKA YMEHBIIWIMA Ha | 1. yBeJIMYHTCS
AT= 50 K. Kak wu3smenmtcs KIIJ uameanpbHOro TEILIOBOrO | 2. HE M3MCHUTCS
nBurareis’? 3. YMEHBIIUTCS
4. Henb3s CKa3aThb, HE
3Hast UICXOIHBIX
TEMIEPaTyp
4 Kakoii u3 mpemnoXeHHBIX HUXKE TpaduKoB MPaBUIHHO | 3
oTtpaxkaeT uuki Kapno B koopaunarax T, S?
s, s, s S, S; S S, s; S S, S; S
5 VYkaxkuTe nUKI, KOTOpoMy cooTBeTcTBYeT MakcumanbHoe KILJT | 1. Juzens
TEIJIOBOTO JIBUTATEIIS. 2. Xambpu
3. Orro
4. Bpaitrona/Jxoymns
S. Kapno

1. WneanpHas TemioBas MaimiuHa; padoTtaromas mo nukiy KapHo, coBepiaer 3a OJUH ITUKI
pabory A = 73,5 xJIxx. Temneparypa HarpeBateins t1 = 100 °C, TemmnepaTypa X0J0IUIbHAKA
t = 0 °C. Haiitu k. 1. 1. n) nukia. (26,8%)

2. WneanpHas TeruioBas mammHa; paboTaromas mo 1ukiay KapHo, coBeprmaeT 3a OAWH ITUKIT

padory A = 73,5 x/Ix. Temneparypa narpeBarens t1 = 100 °C, remnepaTypa X0JI0AUIbBHUKA
to= 0 °C. HailTu koam4yecTBO TEIIOTHI 01, MOJy4aeMO€ MAIIMHOM 3a OJMH IHWKJI OT
HarpeBarelsl, 1 KOJIMYECTBO TEIUIOTHI (02, OTAABAEMOE 32 OJIHU LUK XOJ0aWIbHUKY. (0,274
Mk, 0,2 M/Tx)




3.

4.

Haiinure nsmenenune AS sHrponuu npu npespamieHud m=10r snpna (t= 20°C) B map
(ts==100°C). (88 Ix/K)

Macca m = 10 r xuciaopoja HarpeBaeTcst oT TemnepaTrypsl t; = 50 °C 1o Temneparypsl t2 =
150 °C. Haiitu nu3smeHeHnue AS >HTpONUH, €CIIM HATPEBAHHUE MTPOMCXOIUT: a) U30XOPUUCCKU;
0) uzobapuuecku. (1,75 Ix/K, 2,45 JIx/K)

CoBepiuass 3aMKHYTBIA MPOLIECC, Ta3 MOIYYHUI OT HarpeBaress KOJUYeCTBO TemaoTel Q=4
k/[x. Onpenenuts paboTy A rasa mpu NpoTEKaHUHM LUKJIA, eciu ero tepmuueckuii KITJ]
n=0,1. (400 Ix)

Cpeonuii yposens

WNneanbHplii  JBYyXaTOMHBIA Ta3, COJAEpXkKAIIMKA KOJIMYECTBO BemiectBa v=1 Moib U
Haxoxsammiica noxa aasieHueM p1=0,1 MlIla npu temneparype Ti1=300 K, HarpeBator npu
MOCTOSITHHOM o0Bbeme g0 paBiaeHus p2=0,2 MIla. Ilocme 3Toro ras H30TepMHYECKH
paciMpuiIcs 10 Ha4aJlbHOTO JABJICHUS M 3aTE€M M300apHO OBLIT CKAT JI0 HA4aJbHOTO 00BheMa
V1. Ioctpouts rpaduk nukia. Onpenenuts Temneparypy T rasza s XapaKTepHBIX TOUYEK
nukia u ero repmuyeckuit KIT 1. (0,099)

WneanbHblii ra3, coepmatomuii ukia Kapno, 2/3 konudectsa TemnoTsl Qi, MOTYYEHHOTO OT
HarpeBatelsi, oTAaeT oxyagurento. Temneparypa T2 oxnagurens paBaa 280 K. Onpenenutsb
temreparypy T1 narpeBarens. (420 K)

Nneansneblii ra3 coepmaer nukia Kapno. Temneparypa T HarpeBatens B Tpu pasa BbllIe
temreparypsl T2 oxnaaurens. HarpeBatens nepenan rasy KoandecTBO TerioTsl Q=42 kJIx.
Kakyro paboty A coBepimin raz? (28 x/Ix)

B pesynbrare wu30xopHOrOo HarpeBaHUs BOAOpoJa Maccod m=1 T pgaBleHue p Tasza
YBEJIMUYMIIOCH B ABa pa3a. Onpenenuts n3menenue AS satponun rasza. (7,2 Jx/K)

Kycok npma maccoit m=200 r, B3saThiii mpu Temmeparype ti=-10 °C, ObL1 Harper mo
temneparypsl t=0 °C u pacmiaBiieH, TOCiIe 4ero o0pa3oBaBIIascsi Boja Oblia Harpera 10
temneparypsl t=10 °C. Omnpenenute usMeHeHMe AS SHTpoONMM B XOAE YKa3aHHBIX
mporeccos. (291 Ix/K)

Buicoxuii yposens

NneanbHplii MHOTOATOMHBIA a3 COBEPIIACT LUKJ, COCTOSIIMM M3 IBYX HM30XOp M ABYX
n300ap, mpuuyeM HauOosblllee JaBlieHWE ra3a B JBa pas3a OoJbllle HAUMEHBLIEro, a
HauOOoJIBIINK 00BEM B UETHIPE pa3a OoJibiiie HauMeHbInero. Onpeaenuts Tepmuueckuii KITJ]
n mukna. (0,11)

Nneanpubiii Ta3 coepmaer nukia Kapuo. Temneparypa T» oxmaautens paBHa 290 K. Bo
ckosibko pa3 yeenuuutcs KIIJI nmkia, ecnu TeMreparypa HarpeBaTelsl MOBBICHTCA OT
T1'=400 K mo T1"=600 K? (1,88)

Bonopon maccoit m=100 r 6bu1 M300apHO HAarper Tak, YTO 0OBEM €ro yBEJIWYMJICS B n=3
pasa, 3aTeM BOJ0pPOA OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHbIIMWIOCH B N=3
pasa. Haiitu u3menenue AS sHTponuu B X0 yka3zaHHbIX mporeccos. (457 Jx/K)

Kycok meau maccst m; = 300 r ipu Temmniepatype t1 = 97 °C nmoMecTrsiv B KaJOPUMETP, T/e
HaxoauTcst Boja Maccel mz= 100 r mpu Ttemmepatype t2 = 7 °C. Haiitu npupaimenue
SHTPONUM CHCTEMbl K MOMEHTY BBIpaBHUBaHUS TemrmepaTyp. TemnaoeMKoCTh KajJopuMeTpa
npenedbpexxumo Mana. (4,4 J1x/K)

WNneanbHpiii Ta3 B  KOJIMYECTBE Vv = 2,2 MOJd HaXOIUTCS B OJHOM U3 JABYX
TETJIOU30JIMPOBAHHBIX COCY/IOB, COETMHEHHBIX MeXay co0oi TpyOKkoil ¢ kpaHoMm. B npyrom
cocyzne — BakyyM. KpaH oTKpbuIH, U Ta3 3aM0JHMI 00a coCy/ia, yBETUYHUB CBOM 00bEM B n =
3,0 paza. Haiftu npupamenue sutponuu rasa. (20 x/K)



Paznen 3. SIBiienus: mepenoca.

SIBJjieHus mepeHoca.

ba3zoewviit yposens

Ne
/o

®opmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

1

BsskocTh CBsA3aHa C
MOJICKYJIaMH Ta3a ...

IIEPEHOCOM

1. sHeprun

2. MMIIyJIbCa

3. Macchl

4. MOMEHTAa UMITYJIbCa

KakoBa  pa3smepHOCTB
TEIIONPOBOAHOCTH?

kod(durrenrta

1. m%*/c

2. Br/(m K)

3.1lac

4. 310 K03 (HULIUEHT, TOITOMY OH
pa3sMEpHOCTH HE UMEET

I'pagueHT KOHIEHTpauuu - 3710 ...

1. mpou3BoIHAs KOHLIEHTPALMH 110 BPEMEHU
2. pa3HOCTb KOHLIEHTPALUHU B ABYX TOYKaX
3. Ipou3BOHAs KOHLIEHTPALMH [10 BPEMEHU
B JJaHHOM HaIlpaBJICHUU

4. Ipou3BO/IHASI KOHIEHTPAIIUM B JAHHOM
HANIPABJICHUHU

Bepno 11, yto nry6a rpeer yenoneka?

1. KOHEYHO, BEPHO, 3TO 3HAET KAXKIbIN, KTO
HaJeBal myoy

2. HeBepHO, Iy0a JHUIIb COXPaHseT Tel1o0
Yye10Be4ecKoro Tejaa

3. rpeeT nuuIb Xopouas nryda u3s
€CTECTBEHHOT'O MeXa

4. myObl U3 CUHTETUKHU HE TPEIOT

Vkaxure BCPHOC YTBCPKACHUC.

1. BSA3KOCTB ra3a ¢ pocToM TeMIepaTypbl
BO3pacTaer

2. BA3KOCTh raza o0paTHO
IPONOPIMOHATBHA €0 CKOPOCTH

3. TypOyaeHTHOE JBM)KEHUE 00YCIOBIEHO
Xa0THYECCKHUM TCIIJIOBBIM IBHXKXCHHUEM
MOJIEKYJT

4. BA3KOCTB TA30B C POCTOM JIaBJICHUS
YMEHBIIAETCS

5. uem Gombiie 3 HeKTUBHOE ceUeHHE
COyZlapeHusi MOJIEKYI, TeM OoJbIle
BSI3KOCTH Taza

Cpennsist JyinHa cBOOOIHOTO Mpo0era aTOMOB Tejusl P HOPMAJIbHBIX YCJIOBUAX paBHa 180
uM . Onpesenuts koduiment guddysuu remus. (72 10 m?/c)

Haiitu xoappumment nuddysuu D Bo3ayxa npu nasnenuu p = 101,3 xlIla u temnepatype ¢ =
10 °C. Tuametp mosnekyn Bo3ayxa o = 0,3 um. (1,46 107 m/c?)

Koaddunument muddy3un u BSI3KOCTH BOJOpPOJA NMPU HEKOTOPBIX YCIOBUSX paBHbI D =
1,42-107* M%/c u 5 = 8,5 mxIla-c. HaiiTi uncio n MoJeKyn Bofopoa B exunuie oobema. (1,8

10% w?)

Haiitu Maccy m a3oTa, npole/ero scueacTsie auddysuu yepes mwiomanxy S = 0,01 m? 3a
Bpems ¢ = 10 ¢, eciii rpaJeHT TUIOTHOCTH B HAIIPABIICHHUH, TIEPIICHIUKYISIPHOM K IIJIOIIA K,




Ap/Ax = 1,26 xr/m*. Temneparypa asora t= 27 °C. Cpenss JmHA cBOGOJHOTO Tpobdera

MOJIEKYJT a30Ta L =10 mxm. (0,2 1)
Kucnopon Haxomautcs npu Temmepatype T=300 K mnox nasmenmem p=1,00%10° Ia.
Omnpenenuts CpeHIO ITUHY cBOOOHOTO TIpodera Momnekyi. (0,076 Mkm)

Cpeonuii yposens

[Tycth o dt — BEpOSTHOCTH TOTO, YTO MOJIEKYJIa T'a3a UCHBITHIBACT CTOJIKHOBEHHE B TEUCHHE
BpemeHu dt, o — mocrosiHHas. HaiiTu BEpOSATHOCTH TOTO, YTO MOJIEKYJIa HE HCIIBITACT
CTOJIKHOBEHUS B T€UEHUE BpeMenH t. (™)

ITycth o dt — BEpOSTHOCTH TOTO, YTO MOJIEKYJIA I'a3a UCIBITHIBAET CTOJIKHOBEHUE B TEUEHHE
BpeMeHnu dt, o — mocrosinHas. Haiitu cpegHee Bpemst Mex 1y CTOJIKHOBeHUsAMH. (1/at)

Haiitu cpenHioro anuHy CBOOOAHOTO mpoOera M cpenHee BpeMsi MEXAY CTOJKHOBEHHSIMHU
MOJIEKYJI Ta3000pa3HOTO a30Ta, HAXOAIIETOCS P HOpMaIbHBIX ycinoBusX. (0,06 mxm, 0,13
HC)

Buoicoxuii yposens

Haiitn cpegnioro miMHYy CBOOOJHOrO TpoOera MeXIy CTOJKHOBCHHSMH MOJICKYII
ra3oo0pa3Horo a3ora, Haxozsierocs npu Temneparype t = 0° C u nasnenuu p = 1,0 ulla. (6
Mwm)

JIBa OIMHAKOBBIX MapajuIeIbHbIX JUCKA, OCH KOTOPBIX COBHIAJAIOT, PACIIOIOXKEHbl Ha
paccrossHud h gpyr ot nmpyra. Pammyc kaxkmoro mucka a, mpudeMm a >> h. OguH IUCK
BpalllaloT ¢ HEOONIBIION YrI0BOW CKOPOCTHIO ®, APYroil MTUCK HemojaBMkeH. Haiith MomeHT
CUJI TpPEHHUsI, EUCTBYIOIIUM HAa HEMOIBWIKHBIM JIHUCK, €CM KO3(P(QUIMEHT BSI3KOCTH rasa
Mex Ty auckamu paseH 1. (N = 1,57nma*/h)

OxauH KOHEIl CTEPKHS, 3aKIF0UYEHHOTO B TEIUIOM3O0JIMPYIONIYI0 000I0YKY, MOIAECPKUBACTCS
npu temneparype Ti, a gpyroil koHeny — 1pu Temneparype T2. CaM CTEpKEeHb COCTOUT U3
JIBYX YacTel, JUIMHBI KOTOPBIX 11, U |2, 1 K03 PHUIMEHTHI TEIIONPOBOAHOCTH Y1 U 2. HaliTn
TEMIEPATypy MOBEPXHOCTH COMPUKOCHOBEHUs 3TUX yacTei crepxkHs. (1 T1 12 + 2 T2 1)/ (1

I, + X2 11))

Pasnen 3. PeajbHbIe ra3bl M "KUIKOCTH.

Kuakocru
ba3zoewiit yposens
Ne DopmyJIHpOBKa BOIIpOCa BapuanTel oTBETOB
n/m
1 B cocyn ¢ xomogHOW BOJOM ONYIIEHA | yMEHBIIUTCS

KanmwuisipHas TpyOka. Kak wu3MeHHTCS
YpOBEHb BOJIbl B TPYOKE NpU HarpeBaHUU

BOJBI?
2 KakoBa pasmepHocts  kod¢¢ummenta | 1. 3To Ge3pa3mepHast BeJIHMUMHA, Pa3IndHas
MOBEPXHOCTHOTO HATSXKEHUS KUJIKOCTH? JUTSL pa3HBIX KHUAKOCTEN
2. JTx/m?
3.H/™m
4. 310 Oe3pa3mMepHas BeTUUMHA, OIMHAKOBAS
IS BCEX JKHUIKOCTEN
3 CTexyIIHHYI0 IUIACTUHKY IOABECWIM K | 1. 1ms pryTH

JTUHAMOMETDPY. ITocrne 3TOr0 €10 | 2. moka3aHus OyayT OJUHAKOBBI




MIPUKOCHYJIUCh K MOBEPXHOCTU JKUIKOCTHU | 3. 11l BOJABI

U oTOpBaJIM OT Hee. JIJig KakoW JKUIKOCTH | 4. 17 KEpOCHHa
PTYTH, BOJBI UM KEPOCHHA — INHAMOMETP
MNOKaKET B MOMEHT OTpPbIBa CHITy 00JIbIe?

4 CuTto, cienaHHOe U3 BOJIOKOH, KoTopbie He | /laBienue Jlamiaca
CMaYuBaIOTCs BOJIOH, OKa3bIBaeTCs
HEMIPOHMIIAEMBIM ISl BOJBI, XOTS Yepe3
HEero cBOOOJHO MPOXOaUT Bo3ayX. KakoBa
MIPUYMHA YKa3aHHOTO SIBJICHUS?

5 B CcTeKIIIHHOM cTakaHe HaJIUTO HEKOTOPOE | miap
KOJINYECTBO PTYTH. Kak OHa
pACIOJIOKUTCS, €CIM CTaKaH C PTYTbIO
HOMAJIET B YCJIOBUSI HEBECOMOCTH ?

1. Haiitn naBneHue B my3bIpbKe BO3yXa IUAMETPOM 4 MKM, KOTOPBII HaXOAUTCS B BOJE Ha
rry6uHe 5 M. ATMochepHoe napienue HopmanbHoe. (2,23 10° I1a)
2. PryTHBIIE Gapomerp umeeT muamerp TpyOku 3 MM. Kakyro mompaBKy & B IOKa3aHUS

O6apoMeTpa Ha/lo0 BHECTH, €CIM YYHTHIBATh KamWUIIpHOE omyckanue prytu? KoaddummeHnt
MMOBEPXHOCTHOTO HaTspKeHus prytu 510 mH/m. (5,1 Mm)

3. Kakyro cuny F HY)XKHO IPHIIOKUTH K TOPU30HTAIBHOMY AIFOMUHHUEBOMY KOJIBITY BHICOTOM
h =10 mm, BHyTpeHHHM auameTpoM d1 = 50 MM u BHemHUM nuaMeTpoM d2 = 52 MM, 9TOOBI
0TOpBaTh €ro OT MoBepXHOCTU BOAbI? (63,5 MH)

4. Ha ckonbko Harpeercs Kamuii pTYTH, HOJY4YeHHas, OT CIUSHHMS JBYX KaIlelb
panuycom r = 1 mm xaxaas? (1,65 10 K)
5. Kakyto paboTy A mpoTHB CHJI INOBEPXHOCTHOT'O HATSXKEHHMsSI HAJ0 COBEPILIMTH, YTOOBI

pa3nenuTh cHepuvecKyro Karullo pTyTH paanycoM R = 3 MM Ha JIB€ OJMHAKOBBIC KAILIU?
(1,47 107 1x)

Cpeonuii yposeno

1. B nHe cocyna co pTyThio UMeeTcs kKpyrioe oTBeperue auamerpa d = 70 mxm. [Ipu kakoit
MaKCUMaJIbHOM TOJIIIMHE CJI0sI PTYTH OHA e1lle He OyJeT BhITeKaTh uyepe3 3To oTBepcTue? (21 cm)
2. Mexnay n1ByMsi TOPU30HTAJIBHBIMU CTEKJISITHHBIMH TJIACTUHKAMU HAaXOJUTCS Karuisl pTyTH
B ¢popme nernemku pamuyca R u Tommuubel h. Cumras, uro h << R, Haiitu maccy m rpy3a,
KOTOPBI HAJ0 TMOJIOKHUTh HAa BEPXHIOK MIIACTHUHKY, YTOOBI PACCTOSHHUE MEXKAY TUIaCTUHKAMU
YMEHBIITUIOCH B n pa3. Kpaesoit yron 9= 135°. Beraucnute m, eciiu R =2,0 cm, h = 0,38 MM, n =
2,0. (0,73 kr)

3. JIBa cTeKJISTHHBIX JUcKa paauyca R = 5,0 cM cMouniy BOOM M CIIOKUIIM BMECTE TaK, YTO
TOJIIMHA CJO0s BOJABI MeXAy nuckamu h = 1,9 mxm. CunTtasi cMauyuBaHueE MOJTHBIM, HAUTH CUITY,
KOTOPYIO HY>KHO MPUIIOKUTH NEPIECHANKYIISIPHO K IIIOCKOCTH JUCKOB, YTOOBI OTOPBATh UX JIPYT
ot apyra. (0,6 kH)

Buvicokuit yposens

1. Kakyto paboTy 4 IpoTHB CHJI MOBEPXHOCTHOTO HATSHKEHUS HAJ0 COBEPIIUTH, YTOOBI
YBEJIMYUTH BABOE 00BEM MBUIBHOTO MYy3bIpsi paauycoM r = 1 cm? [loBepxHOCTHOE HaTSKEHHE
MBUILHOTO pacTBopa a = 0,043 H/m. (6,35 107 JIx)

2. Haiitn naBneHue p Bo3lyxa B BO3AYIIHOM My3blpbke auamerpoM d = 0,01 wmwm,
HaxonsAmieMcss Ha riyObuHe A= 20 c©cM 1OJX TOBEPXHOCTBIO BOJBL.  ATMOC(epHOe
nasienue po = 101,7 kIla. (132860 I1a)




3.

JlaBneHue Bo3ayxa BHYTPH MbUIbHOTO My3bIpst Ha Ap = 133,3 Ila Gombie aTMocgepHoro.
Haiitu nmamertp d my3sipsi. [loBepxXxHOCTHOE HATsHKEHHE MBUIBHOTO pacTBopa o = 0,043 H/m.

(2,58 Mmm)
PeanbHble rasol
ba3zoewviit yposens
No DopmyJIHMpPOBKa BOIpOCa BapuanTsl oTBETOB
/1
1 VYpaBuenuem Ban-nep-Baansca craeayer | 1. npu 60bIIKX JaBJIe€HHUsIX Ta3a
MOJIb30BATHCA ... 2. Ipu MaJbIX 00BbEMAX Ta3a
3. mpu 60X 00bEMAxX raza
4. npu MaJbIX JaBJICHUSIX ra3a
2 [TonpaBka "a" B ypaBHeHuu Ban-mep- | 1. TpeOoBaHMEM  BBIMOJHEHUS  3aKOHA
Baanbca o0ycnosieHa ... COXpaHEHMsI DSHEpPruu IpU COYAAPEHUU
MOJIEKYT
2. peasibHBIMH pa3MepaMH MOJIEKYJI
3. HAJIMYHEeM MeKMOJIEKYJIAPHBIX CHJI
B3aHMO/JEHCTBUA
4. 3aKOHOM COXPAaHEHHUS UMITYJIbCa MPU
COYZapE€HUU MOJIEKYJI
3 KakoBa pa3mepHocTh moctostHHOW "b" B | 1. M/MoOJIB
ypaBHeHuu Ban-nep-Baansca? 2. 910 O6e3pa3MepHasi BeIMYNHA
3. M%/momnb?
4. n/moib
5. m*/moan
4 Moxxer M mepecTtarb  CyLIECTBOBAaTh | 1. MOKeT, MPH MOBBINIEHUN TEMIEPATYPbI
pasHHLIa MEXIY )KUJIKUM M ra3000pa3HbIM | BeIIEeCTBA 10 KPUTHYECKOI 1 BhIIIe
COCTOSTHHEM BelllecTBa’? 2. HET, HE MOYKET HUKOT1a
3. MOXET, IPU MOHUKEHUU TEMIIEPATYPHI
BEILIECTBA 0 KPUTHYECKOW U HHIXKE
4. sl OTHUX BELIECTB MOXKET, JIsl APYTUX —
HET
5 Ha  pucynke  wu3obpaxeH  rpaduk | 1. razoodpasHomy
ypaBHeHus Ban-nep-Baanbca. Kakomy | 2. aByx¢a3Hol cucTeMe KUAKOCThHIap
COCTOSIHUIO  BEILIECTBA  COOTBETCTBYET | 3. TBEpAOMY
ydactok rpaduka ab? 4. )XUJKOMY
Phe
1. B cocyne oovemom V= 10 1 Haxoautcs macca m = 0,25 Kr a30Ta npu TemIieparype t =

2.

27 °C. Kakyro dYacTh JaBJICHHsS Ta3a COCTaBIISI€T JaBlieHHWE, OOYCIOBJICHHOE CHJIaMHU
B3auMoeicTBust Monexyin? (4,87%)

B cocyne oovemom V = 10 n Haxomutcs macca m = (0,25 Kr azora mpu Temmneparype ¢ =

27 °C. Kakyto yacTb 00beMa cocyjia CoCTaBisieT coOCcTBEeHHBIN 00beM Mouekyn? (0,86%)




3. KonuuectBo v = 0,5 KMOIb HEKOTOpOro rasa 3aHumaer obbem Vi= 1 m°. Ilpu

pacmmpenun raza g0 obvema Vo= 1,2 M 6pina coBepmena paGoTta NpPOTUB  CHII
B3auMoJeicTBUs MoJiekys A = 5,684 k. HaliTu nOCTOSHHYIO @, BXOASILYIO B YpaBHEHUE
Ban-nep-Baansca. (0,1364 ITa M mons?)

Cpeonuii yposens

1. Macca m = 20 kr a30Ta aguabaTHYeCKH pacIuupsieTcs B BaKyyM oT odbema Vi =1 M> 1o
obvema Vo= 2 M. Haiitu mnonmxenue AT TeMmepaTypbl HpH 3TOM PACIIMPEHHH, CUHTAS
M3BECTHOM JIJIs a30Ta MOCTOSHHYIO ¢, BXOJAINYIO B ypaBHeHUe Ban-nep-Baanbca. (-2,339 K)

2. Kakoe maBiieHue p HagO0 TPHWIOKUTH, YTOOBI YTIEKUCTBIA Ta3 MPEBPATHTH B KHUIKYIO
YTIEKUCIIOTY mpu Temiiepatypax 1 =31 °C u 1= 50 °C? (7,38 MIla)
3. HaliT mI0THOCTE pi TENUST B KPUTUYECKOM COCTOSIHMH, CUUTAs] U3BECTHBIMH IS TEIHS

KpHTHUECKHe 3HaueHns Txu p. (56,91 kr/m?)

Buicokuii yposens

1. KonnuectBo v = 1 kMonb kucnopona 3aHumaer o0vem V = 56 1 npu gaBieHuu p = 93
MIIa. Haiitu TemrniepaTypy f ra3a, mojb3ysch ypaBHeHueM Ban-nep-Baanbca. (348,9 K)

2. KonuuectBo v = 1 KMoJIb renus 3aHuMaet oosem V = 0,237 m® npu Temnepatype ¢ = -200

°C. Haiitn nmaBneHue p ra3a, MONB3YICh YypaBHCHHEM Ban-nmep-Baanbca B mIpHBeIEeHHBIX
BennuuHax. (2,78 Mlla)

3. Bo ckombko pa3 maBneHHe raza OoJbIIe €ro KPUTHUYECKOTO JaBJICHHS, €CIIH HU3BECTHO,
4TO ero 00bEeM U TeMIIEpaTypa BIBOE 0OJIbIE KPUTHICCKUX 3HAYCHUN ITUX BelHuuH? (2,45)



Bonpocsl k 3k3ameny

1. XapakTepUCTUKKA MOJIEKYJI: pa3Mepbl, aTOMHas M MOJEKyJsapHas Macca. KomanuecTtBo
BEILIECTBA — MOJIb. ATperaTHbI€ COCTOSIHUS BEIIIECTBA.

2. WNneanbHplii a3, 3akoHBl HACAIBLHOrO Tra3a. YpaBHeHuwe Kiaitnepona—MeHeneeBa.
TemmepaTypHbIE IIKaJbIL.

3. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOPUU HJCabHOrO Tras3a, €ro
BbIBOJ. MOJIEKYJISIPHO-KMHETUYECKUN CMBICIT TEMIIEPATYyPHI.

4. Crenern cB0OOBI MOJICKYJ. Pacripenenenne 2HEpruu Mo CTENEeHSIM CBOOObI. DHEPTHs
MOJIEKYJIbl. BHYTpeHHsIs1 3Heprus U1eaibHOro Trasa.

5. Pacnpenenenune MakcBeruia AJisi MOJIEKYJ Ta3a MO CKOPOCTSAM: 1TO0 KOMIIOHEHTE CKOPOCTH,

[0 MOAYJIO CKOPOCTHU. XapaKTEpHbIE CKOPOCTH MOJEKYJI: CpElIHss, CpEelIHss KBaJpaTHuHafd,
Hau6Oosee BepostHas. OnwiT [lTepHa.

6. Pacrmipenenenre MoyieKys B MOTEHIIMAILHOM T0JIe: OapoMeTpuueckas hopmMyia.

7. OCHOBHbIE MOHATHS: TEPMOJMHAMUYECKAS] CHCTEMA, MAPAMETPhl CUCTEMBI, COCTOSIHUE
CUCTEMBI, pABHOBECHBIC U HEPABHOBECHBIC MTPOIECCHI, 00pPATUMBIE U HEOOpaTHMbIE TIPOIIECCHI.

8. Buyrtpennss sneprus. Temmora u pabora. dyHKIuU nporecca U coctosHus. [lepBoe
Ha4yaJIo TEPMOIUHAMUKH.

0. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKOCTb M YHMCIO CTENEHEH CBOOOIBI.
DKCIepuMEeHTaIbHasl 3aBUCUMOCTh TETUIOEMKOCTH BOJIOPOIa OT TeMIIepaTyphl.

10. AnmnabaTHBIN U TOTUTPOMHBINA MPOLECCHI, UX YPABHEHUS.

1. Pabora uaeansHOro raza B pa3JIMuHBIX MPOIECCaX.

12.  Iluxknuyeckue nponeccel. [leppoe Hayano TepMOAMHAMUKHM JJIs LUKIMYECKHX
npoueccoB. TemtoBbie MamrHbl. KIT/[ TEI0BBIX MalvH.

13.  Bropoe Hayano tepmoauHamMuku B popmynupoBkax Tomcona (Kenbuna) u Knaysuyca.

XoJoaunbHas MalluHa.
14. Hukn Kapno. KII/] nuxna Kapuo. Teopembr KapHo.

15.  HepaenctBo Knaysuyca. DuTponus kak ¢GyHKIus coctosHus. DopMynnpoBka BTOPOTo
Hayaja TEPMOJMHAMUKHU C UCIIOJIb30BaHUEM MOHATHUS PHTPONHM. Boruncinenue s3uTponuu.

16.  TepmommHamudeckue (yHKIHH.

17. Cps3p 3HTpOIIMM C BEPOATHOCTBIO. TepMonMHaMuyecKkass BEPOSTHOCTb COCTOSHUS.
®opmyna bonpiiMana. CTaTUCTUYECKUI CMBIC BTOPOI'O Hayaja TEPMOJAUHAMUKH.

18. VYpaBuenne Ban-nep-Baanbca. WM3orepmsl rasza Ban-nep-Baanbca. Kputnueckue
napaMmeTpbl. 3aKOH COOTBETCTBHUS COCTOSIHHM.

19.  H3orepMbl peanbHBIX ra30B, UX CpaBHEHUE C H30TepMaMM ra3a BaH-nep-Baanbca.
Kputnueckue cocTosiHus.

20.  @asoBble mnepexonael 1-ro ponma. VYpasHenue Kiaiinepona-Kiaysuyca. daszoBbie
JarpamMmBbl.

21.  MexMoneKyspHbIe CHJIBI B3aUMOJCHUCTBHSI. ITorenunanbHas DHEPrus
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSI.

22.  SIBneHus mepeHoca B Tazax OKCIEepUMEHTalbHble 3aKOHBI (3akoHbl Puka, HrploToHa,
®dypne).

23.  CToIKHOBEHHUs MOJEKYJ, YMCIO CTOJIKHOBEHHWH B eQuHMIy BpeMeHU. CpenHss anuHa
CBOOOTHOTO TIpo0dera.

24.  llomyueHue ypaBHEHUH IIepeHOCA KUHETHMUECKHM METOAOM. BblpaxkeHusa mus

kod¢p¢umenToB audpdy3nun, BHYTPEHHETO TPEHMsS], TEIUIONPOBOAHOCTH, CBSI3b MEX]Y HUMHU.
SIBneHus nepexoca B yabTpapaspsKeHHBIX ra3ax.

25.  SIBneHme NOBEPXHOCTHOTO HATSDHKEHUS. YCIOBHS pAaBHOBECHS HAa TpaHULE JBYX
KUAKOCTEH, Ha TPAHULIE )KUJIKOCTh — TBepaoe Teno. Kpaesoii yrou.

26. JIONOIHUTENBLHOE TABJIEHUE B JKUAKOCTH TOJ MCKPHUBJIECHHONW MOBEPXHOCTHIO. Dopmyiia
Jlanunaca. KanwinsipHble sIBIEHHUS.

27. Ucnapenne wu kunenwe xuakocteil. JlaBineHue HachllleHHBIX TMapoB. Ileperperas
JKUJKOCTh, IEPEOXJIAKICHHBIN T1ap.



IIpumep BapuaHTa 3K3aMEeHALIMOHHBIX BONIPOCOB

No dopmyJIHpOBKa BOIpOCca BapuanTel oTBETOB
/1
1 B 6aioHe HaxoauTcs 5 Mojeii Bemectsa. | 1. 4-10%
Ko114ecTBO MomeKys1 B GalioHe 2.6:10%
MIPUMEPHO PABHO ... 3.5-10%
4.3-10*
2 B HexkoTopoM mpouecce TemnepaTrypa raza | yMeHbIIHTCS
yYMEHbILIAeTCH, a ero 00BpeM
yBenuuuBaercs. Kak nu3meHuTcs naBiieHHe
IIpU NIOCTOSIHHOM Macce rasa?
3 Buytpennsis sHeprusi raza ckiaaesiBaercs | 1. Ex u E; >0
3 Ex — cymmapHoit kuHernueckoil | 2. Ex>>Eq
sHepruu Moniekya u En — noreHnumansuol | 3. Ex<<Eq
sHeprun ux B3aumoneictsus. Ilpu kakom | 4. Ex u E; He JOKHBI OBITH CBS3aHbI
cootHouieHUU Mexay Ex m En cocTrosiHue | HUKaKMM COOTHOILIEHUEM
raza MoOXeT ObITb omucaHo ypaBHeHHeM | 5. Ex=Eq
MenneneeBa-Kiaitnepona?
4 ITopsimok nuameTrpa NpoCTbIX MOJEKYI ... 1.10°m
2.10 m
3.10%m
4.10% M
S. IpaBUJIbHBINA OTBET HE PUBEJICH
5 K Hekoropoil macce wuaeanpHOro rasa |2
MOJIBEJICHO  OJMHAKOBOE  KOJINYECTBO
TEIJIOTHl - OJIMH pa3 IMpU HOCTOSHHOM
JaBJICHUU, a JIPYrod - NpU IMOCTOSHHOM
ooweme. Ilpu kakom mporecce (1 wmm 2)
MOBBIIICHHE TEMIIEPaTyphl OyeT 6ombIe?
6 IIpu wu30XxopHOM mpolecce BHYTPEHH:A | 1. yBeqiH4uBaeTCs
SHEpPrusi OJHOATOMHOI'O HJEAbHOTO Ta3a | 2. U3MEHSETCs B 3aBUCUMOCTU OT
IIpU YBEJIMYEHUU JABJICHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIIaeTcs
4. He U3MeHseTcs
7 AnuabaTuyeckuil Mpolecc - 3TO MpoLece, | 1. BHyTpeHHS SJHEPTHs CUCTEMBI HE
IIPU KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TeNJI000MeHa MeKIY
CHCTEMOM M OKPYKaLuein cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHEILIHUX CHUJI
4. Haj cUCTEMOM HE coBepIIAtOT paboTy
BHEIIHHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Breibepute mnpaBuibHBIE  YTBEpXKICHHS, | 1. 3HTpomus - 3TO QYHKIMS Mpoliecca

OTHOCSIIIIUECS K OHATHIO "3HTponus":

2. B H30JIMPOBAaHHOM cHUCTEeMe JHTPONHS
He MOKeT yObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIUS HE
MOKET BO3PACTAThH

4. B N30JIMPOBAHHON CUCTEME SHTPOIUS HE
MU3MEHSETCS

S. 3HTpONHS - 3TO (PYHKIHUA COCTOAHUA




KIIJI TemmoBoii MammHbl, paboTaromiein
6e3 oTeph SHEPIuH, SBIISICTCS
MaKCHMaJIbHBIM, €CIH €€ pabOuYui MK
BKJIIOYAET ...

1. 1Be U30XOPBI, IBE U30TEPMBI

2. nBe aanadatkl, BE U30XOPbI

3. 1Be U30TEePMbI, IB€ aAMa0aAThI
4. nBe n3006apwl, 1B N30XOPHI

10

Temnepatypy HarpeBaTels u
XOJIOAWIbHUKA  TEIUIOBOTO  JIBUTATEls
MOHM3WJIA HAa OJMHAKOBOE KOJIUYECTBO
rpagycoB. Kak usmenuncs npu stom KII/]
IBUTATENS?

1. ymeHbImiIcs

2. HE U3MEHUJICS

3. OTBET HE OJJHO3HAYEH
4. yBeanumJcst

11

3aBUCHT M OT  IUIOTHOCTH
KOd(PUIMeHT BA3KOCTH?

rasa

HET

12

KoadduumeHnt BHyTpeHHEr0 TPEHHS - 3TO
dusnueckas BEJINYMHA, YHCIICHHO
paBHasl...

1. uMIynBbCy, IEPEHOCUMOMY B €IMHUILY
BPEMEHHU, Yepe3 SAUHUILY IUIOLIAU B
HaIlpaBJIECHUH, IEPICHAUKYIIPHOM
CKOpPOCTHU

2. cpeau OTBETOB HET MPABUIIBHOTO

3. cuje BHYTPEHHETO TPEHUs], IEUCTBYIOLIEH
MEXY CJIOSIMU KHJIKOCTH Ha €IUHUILY
TJIOMIAAN UX COMPUKOCHOBEHUS TIPHU
W3MEHEHUHU CKOPOCTH 32 €IMHHILY BPEMEHU
4. cujie BHyTPEHHer 0 TpeHusl,
AeHCTBYIOIIEH MeKIY CA0AMH KUTKOCTH
¢ IVIOIIAAbI0O UX COMPUKOCHOBEHUS,
PaBHOIi eMHNILIE, IPU T'PaJHEHTe
CKOPOCTH, PABHOM €JIMHUIIE

13

HckpuBieHre NOBEPXHOCTU KHUJIKOCTH
CO3/1aeT  JIOINOJIHUTEIbHOE  (JIAIIacoBoO)
JlaBieHue. BcenencrBue 3TOro JIaBJICHHE
BO3[lyXa B MBIIBHOM IIy3BIPE HECKOJIBKO
Oonprie  armocdeproro.  [loBbimeHHOE
JaBJICHUE CYLIECTBYeT W B  Kallle.
NmeroTcss ogHOro JamamMerpa Kamsl U
MBUIBHBIA IIY3bIPDb U3 OJHOM M TOU XK€
xuakoctu. ['ne naBieHwe MeHblIe -
BHYTPH Iy3bIPsl WJIM BHYTPU Karuiu?

Kalljis

14

KakoBa  pa3mepHoCcTh KO3 duImeHTa
MIOBEPXHOCTHOT'O HATSYKEHUS KUJIKOCTH?

1. aT0 OGe3pa3MepHast BeTUINHA, OJJUHAKOBAs
JUTSL BCEX JKHJIKOCTEHN

2. 910 O6e3pa3MepHasi BETUYNHA, pa3IMuHas
JUTSL pa3HBIX KHUAKOCTEH

3. JTx/m?

4. H/'m

15

Haiinure Maccy BO3ayxa, 3aroiHSIOLIETO
ayIUTOpUIO BhICOTOM 3.1 M monaabpio
nona 89 m>. JlaBnenue Bozayxa 100 xIla,
TeMneparypa [MOMEILIECHUS 10°C.
Monsipnas macca Bo3gyxa pasHa (.029
KI/MOJTb.

m=340 kr

16

KakoBa cpenHsisi KBaJgpaTH4Has CKOPOCThb
MOJIEKYJI HEKOTOPOTO ra3a, €CJIh U3BECTHO,
YTO IJIOTHOCTH ero 26 r/M>, a nasjieHwe,
OKa3bIBAEMOE€ MM Ha CTEHKHM cocyna, 3.7
klla?

V=653 m/c




17

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

Cv=773 Jik/(kr-K)

18

WneanpHas TEII0Bas MallIMHa,
pabotatonias no nukiay Kapho, momyuyaet
3a KaXJpld LUK OoT Harpesatens 3.9 kJ[x
teria. Temneparypa HarpeBarens 408 K,
temneparypa xonogwibHuka 308 K.
Haiinure KOJIMYECTBO TEIJIOTHI,
OTJIABaEMOE XOJIOIUIIbHUKY 32 OJMH LIHKIL

Q2=2.94 xI:x

19

B cocyne obvemom 4.5 1 HaxomuTcs
3.10*2 MoseKkyn JBYXaTOMHOTO rasa.
Koadduiment TemaonpoBOgHOCTH Tasa
paBeH 0.02 Bt/(m.K). Haiinure
koddunmeHT auddy3un raza mpu ITUX
YCIIOBUSIX.

D=8.7-10" m?/c

20

Haiinute no6aBouHOE AaBlieHHWE BHYTPHU
MBUIBHOTO ITY3bIps [uameTpoMm 13 cm, ecnu
ko3 urmeHT MTOBEPXHOCTHOTO
HATSDKEHUS MBUIBHOM Boabl paBeH 40
MH/m.

Py=2.46 Ila




IIpunoxenne 2

TunoBbie KOHTPOJIbHBIC BOIIPOCHI 1JIA HpOMe)KyTO‘{HOﬁ aTrreCcralnumn

1. XapakTepuCTUKU MOJIEKYJI: pa3Mepbl, aTOMHAasi U MOJIEKYJsipHas macca. KonumyecTBo BeliecTBa —
MOJIb. ATrperaTHbie COCTOSIHUS BEIIECTBA.

2. NneanbHplii  ra3, 3aKkoHbl HACAIbHOTO Ta3a. YpaBHeHue Kralinepona—Menpeneena.
TemneparypHbie IIKaJIBI.

3. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOPUU HJICAJIbBHOTO Ta3a, €ro BbIBO/I.
MounekyJIapHO-KHHETUYECKHUM CMBICI TEMIIEPATYPBL.

4. Crenenn cBOOOABI MOJEKY/d. PacnpeneneHwe »SHEPruM IO CTEMEHSIM CBOOOJBI. DHEPrus
MOJIEKYJIbl. BHYTpEeHHSIs1 SHEpTUsl U1€aIbHOTO rasa.

5. Pacnpenenenne MakcBeisia it MOJIEKYJ ra3a MO CKOPOCTSIM: MO KOMIIOHEHTE CKOPOCTH, IO

MOJYJIIO CKOPOCTH. XapaKTEPHbIE CKOPOCTH MOJEKYJ: CpeIHss, CpelHsAs KBaJpaTu4Has, Hanbosee
BeposaTHas. OnbiT [lTepHa.

6. Pacripenenenre MoJieKys B MOTEHITMAIBHOM TI0JIe: OapoMeTpuueckas hopmyia.

7. OCHOBHBIE TIOHATHS: TEPMOAMHAMHYECKAS] CUCTEMA, MapaMeTPbl CUCTEMbI, COCTOSIHUE CHCTEMBI,
PaBHOBECHBIC U HEPABHOBECHBIE MPOIECCHI, 00paTUMbIE U HEOOPATUMBIE TTPOLIECCHI.

8. Buytpennsis sHeprus. Temora u pabora. dyHkuuu mporecca u coctosHud. IlepBoe Hauano
TEPMOJIMHAMUKH.

9. Temnoemkocth, ypaBHeHHe Maiiepa. TemnmoeMKocTb ¥ 4YHMCIO  CTEMEHEH  CBOOOBI.
DKCnepuMeHTAIbHAS 3aBUCUMOCTh TEINIOEMKOCTH BOJIOPO/a OT TEMIIEPATYPHI.

10. AnuabaTHBIN U TOIUTPOMHBINA MPOLECCHI, UX YPABHEHUSI.

11. Pabota naeanbHOr0 raza B pa3JIMuHbIX MPOIIECCaX.

12. [uxnuueckue nponecchl. IlepBoe Havallo TEPMOJMHAMUKHU JUISl LUKIMYECKHX TMPOLIECCOB.
Tennosbie MamnHbl. KIT/] TenmoBbix MamuH.

13. Bropoe nauwano Ttepmoaunamuku B QopmynupoBkax Tomcona (KenpBuna) u Kiaysmyca.

XO0n01nIbHAS MAILIMHA.

14. Huxn Kapno. KII/ nukna Kapuo. Teopemsr Kapho.

15.  HepaBenctBo Kimaysuyca. OuTponust kak (GyHKIHsS COCTOSHUS. POpMyIHpPOBKa BTOPOrO Hadaja
TEPMOJIMHAMUKH C UCIIOJIb30BAaHUEM MOHATHUS SHTpONUs. Beruncnenue sHTponuu.

16.  TepmonuHamuyeckue QpyHKIMH.

17.  CBs3p DHTPONMM C BEPOATHOCTBIO. TepMOAMHAMHMUECKas BEPOSTHOCTh cocTosiHusA. dDopmyna
bonbimana. CtaTucTHUECKH CMBICT BTOPOTO Hayajla TEPMOAMHAMUKH.

18. VYpaBHenue Ban-nep-Baanbca. M3orepmbl raza Ban-pep-Baanbca. Kputnueckne mnapamerpsl.
3aKOH COOTBETCTBHSI COCTOSTHHH.

19.  H3oTepMsbl peanbHBIX I'a30B, UX CpPaBHEHHUE C M30TEpMaMHu raza Ban-pep-Baanbca. Kpurtnueckue
COCTOSIHUSI.

20.  ®da3ossle nepexoasl 1-ro pona. Ypasuenue Knaiinepona-Knaysuyca. @a3oBble AMarpaMmsl.

21. MexMoueKysipHble  CHIIBI  B3auMoJeHcTBHs. [loTeHnnanpHas SHEPrus MEKMOJIEKYJISIPHOIO
B3alMOJECICTBUS.

22.  SlBneHus mepeHoca B razax DKCIEpHUMEHTalbHbIE 3aKOHBI (3akoHbl Puka, HeioToHa, @yphbe).

23.  CTONKHOBEHMS MOJIEKYJI, YUCIO CTOJKHOBEHUH B eIUHHILY BpeMeHU. CpeqHsis JJIMHa CBOOOJHOTO
npobera.

24.  Tlonmy4yeHue ypaBHEHUH NepeHOCa KMHETHYECKUM METOA0M. BripaxeHus s KOd(pPHUIMEHTOB

mud¢y3uu, BHYTPEHHErO TpPEHHUs, TEIJIONPOBOJHOCTH, CBSI3b MEXIy HUMH. SIBIeHHS mepeHoca B
yIABTpapa3psKEHHBIX razax.

25.  SlBneHue MOBEPXHOCTHOTO HATSHKEHMs. YCJIOBHS PaBHOBECHS] HAa I'pAaHUIIEC ABYX KHUAKOCTEH, Ha
IpaHuLE )KUJIKOCTh — TBEpo€ Teno. KpaeBoi yrou.

26. JlonmomHUTENbHOE ABJIICHUE B KUJKOCTH MOJ UCKPUBJIECHHON MOBEpXHOCThIO. @opmyna Jlamnaca.
Kanunnsipuele siBneHus.

27. Hcnapenne m kuneHue >xuakocrteil. /laBmeHme HachlmeHHbIX napos. [leperperast XKHIKOCTSH,
[IEPEOXIIaXKICHHBIN T1ap.



TunoBbie KOHTPOJIBHBIC 3aJaHUA TJI51 HpOMe)l(yTO‘{HOﬁ aTTeCTAlluH

Ne ®opmyIMpOBKa BOIIPOCa BapuanTsl 0oTBETOB
/1
1 B Gamnone HaxoauTcs 5 Moeii BemecTsa. | 1. 4-10%
KonnyecTBo Mosiekyn B 6aiioHe 2.6:10%
TIPUMEPHO PABHO ... 3.5-10%
4.3-10*
2 B HekoTopoMm mpouecce TemrepaTypa ra3a | yMeHbIIHTCS
YMEHBILIAETCS, a €ro o0BbeM
yBesnnuuBaeTcs. Kak n3mMeHuTcs aBieHUe
IIpY IOCTOSIHHOW Macce rasza?
3 Buytpennsas sHeprus rasa cknazaeiBaercs | 1. Ex u Ex >0
3 Ex — cymmapHoir kuHernueckou | 2. E>>Eq
sHeprun Mosiekyn u E; — notenmuansaoi | 3. Ex<<E;
sHeprum ux B3aumojeinctBus. [lpu kakom | 4. Ex u E; He 1OKHBI OBITH CBSI3aHBI
cooTHolieHun Mexay Ex m En cocTossHME | HHKAKUM COOTHOILIEHHEM
raza MOXeT ObITb omucaHo ypaBHeHueM | 5. E=E;
MenneneeBa-Knaiinepona?
4 [Topsiaok nuamerpa MpoCThIX MOJIEKY ... 1.10°m
2.10"m
3.10%m
4.10%m
5. IpaBWILHBINA OTBET HE NTPUBEJICH
5 K HekotOpoil Macce wuacalbHOro rasa |2
MOABEACHO  OJMHAKOBOE  KOJMYECTBO
TEIUIOTHl - OJHUH pa3 MpPU TOCTOSHHOM
NABJICHUHU, a JPYrOM - OpPU MOCTOSIHHOM
o0beMe.
I[Ipu xakom mpomecce (1 wmmm  2)
MTOBBIIIICHUE TeMITepaTypsbl OyaeT OombIie?
6 IIpn wn30xOopHOM IIpoLEeccE BHYTPEHHsS | 1. yBeJnuMBaeTcs
SHEpPrusi OJJHOATOMHOTO HJCAIbHOTO Ta3a | 2. U3MEHSETCS B 3aBUCHMOCTH OT
MIPU YBEJIMUEHUHU JABJICHUA ... UCXO/IHOTO 00BEMa
3. yMeHbIaeTcs
4. He U3MEHAeTCs
7 AnmnabaTtudeckuil mpouecc - 3T0 Mpouecc, | 1. BHyTpeHHSs JHEPIHsl CUCTEMBI HE
IIPU KOTOPOM ... M3MEHSeTCS
2. He MPOMCXOMT TENJI000MeHa MeKIY
CHCTEMOH M OKPYKaILuen cpeaoi
3. cuctema He coBeplIaeT paboTy MPOTUB
BHEILIHUX CUJI
4. HaJ cHCTEMOI He COBEpIIAIOT paboTy
BHEILIHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Breibepute mpaBuibHBIE  YTBEp)KIEHHS, | 1. 3HTpomus - 3TO GYHKIMS Mpoliecca

OTHOCAILIMECS K TOHATHIO "dHTponus":

2. B H30JIMPOBaHHOI cHCTeMe JHTPONHS
He MOKeT yObIBATH

3. B U30JIMPOBAHHON CUCTEME DHTPOIMS HE
MOKET BO3PACTATh

4. B U30JMPOBAHHOM CUCTEME SHTPOIUS HE
WU3MEHSETCS

S. 3HTpONUA - 3TO (PYHKIUA COCTOAHUA




9 KIIJ TtemnoBoi MammHbl, paboTatomiei | 1. ABe U30XOpHI, 1BE U30TEPMBI
6e3 OTEPh SHEpPIruy, ABIsieTCA | 2. 1BE agualaThl, 1BE H30XOPHI
MaKCUMaJbHBIM, eciu e€ padouuil HUKI | 3. IBe H30TEPMBI, IBE ATNA0ATHI
BKJIIOYAET ... 4. nBe n300apwl, 1BE N30XOPHI
10 Temneparypy HarpeBaTesst u | 1. ymeHnbumics
XOJIOMWJIbHUKA  TEIUIOBOTO  JABUTIaTrens | 2. He U3MEHUIICS
MOHU3WIM Ha OJUHAKOBOE KOJIMYECTBO | 3. OTBET HE OJJHO3HAUEH
rpanycoB. Kak n3menuncs npu srom KIIJI | 4. yBeauuuiics
nsurareis’?
11 3aBUCUT M  OT  IUIOTHOCTH  Tasa | HeT
K02 PUIMEHT BA3ZKOCTH?
12 KoadduureHnt BHyTpeHHET0 TpeHUs - 3T0 | |. UMIyNbCy, IEPEHOCUMOMY B €AMHHUILY
¢du3nueckas BeJIMYMHA, YUCICHHO paBHas | BPEMEHH, Yepe3 €ANHUILY IUIOIAIN B
HaIpaBJICHUH, IEPIEHAUKYISIPHOM
CKOPOCTH
2. cpenu OTBETOB HET NMPABUIILHOTO
3. cuiie BHYTPEHHEr 0 TPeHus, AeHCTBYIOIIEH
MEXy CJIOSIMH KUJKOCTU Ha €AUHULLY
TUIOHIA/IA UX COMPUKOCHOBEHHUSI IPU
M3MEHEHUHU CKOPOCTH 3a €IUHUILY BpEMEHU
4. cuie BHYTPEHHEIr0 TPeHusl,
AelicTBYIOLIEH MEKIY CIOSIMHU KUAKOCTH
¢ IJIOIIAIbI0 UX CONPUKOCHOBEHMS,
PaBHOI eMHMIIEe, IPU I'PA/IMEHTE
CKOPOCTH, PABHOM eJIMHMIIEe
13 HckpuBieHHE TOBEPXHOCTH  JKHJIKOCTH | KAIUIS
CO3/aeT JOMOJIHUTENbHOE  (JIarIacoBo)
naBieHue. BcenenctBue »TOro naBieHuE
BO3[lyXa B MBUIBHOM Iy3bIPE HECKOJBKO
oonpmre  armocdeprnoro. [loBeimeHHOE
JaBJICHHE CYLIECTBYeT M B  Kallle.
Nwmerorcss opgHOro naumamMerpa Kamisl |
MBUIBHBIM IYy3bIpb W3 OJHOM U TOW K€
xuakoctu. ['ne naBieHue MeHblue -
BHYTPH My3bIPs HIIM BHYTPH Karuiu?
14 KakoBa  pasmepHocth  ko3(dunuenta | 1. 3To 6e3pa3mepHas BeIUMUMHA, OJUHAKOBAs
[IOBEPXHOCTHOTO HATSKEHUS KUJIKOCTHU? JUISL BCEX JKMJIKOCTEN
2. 910 O6e3pa3MepHasi BeTUYNHA, pa3IHIHas
JUISL pa3HBIX KUIKOCTEHN
3. Jx/m?
4. H/'m
15 Haitpure maccy Bo3ayxa, 3anonsstomero | m=340 kr
aynutopuio BbicoTOM 3.1 W mIomanpro
nona 89 m>. Jlanenue Bosayxa 100 xlla,
TeMIeparypa ITOMEILIEHUS 10°C.
Monsipaass macca Bo3ayxa pasHa 0.029
KI'/MOJIb.
16 KakoBa cpennss kBaapaTHuHasi CKOPOCTh | Vis=653 M/c

MOJIEKYJI HEKOTOPOI'O ra3a, el U3BECTHO,
YTO TJIOTHOCTH €r0 26 I/M°, a JaBlieHue,
OKa3bIBa€MO€ MM Ha CTEHKH cocyna, 3.7
klla?




17

[InoTHOCTH ~ HEKOTOpOro  raza  IpH
HOPMAJIBHBIX YCJIOBMAX paBHa 1.2 Kkr/m’.
OTHOLIEHNE YAENBHBIX TEIJIOEMKOCTEN
1.4. Onpenenurte yaeabHyIO TEINIOEMKOCTh
ra3a npu NOCTOSSHHOM 00beMe.

Cv=773 Jik/(kr-K)

18

WneanpHas TEII0Bas MaIllHa,
pabotatomias nmo uukiay Kapho, momyuyaet
3a KaXJpld HUKI OoT HarpesBaTessd 3.9 k/[x
teria. Temneparypa HarpeBarens 408 K,
temneparypa xonogwibHuka 308 K.
Haiinure KOJIM4YECTBO TEIJIOTHI,
OTJJAaBAEMOE XOJIOIUIBHUKY 3a OAMH LIUKIL

Q2=2.94 /I

19

B cocyne obvemom 4.5 1 Haxomurcs
3.10 MoseKkyn JBYXaTOMHOTO Ia3a.
Kosddunuent TtemnnonpoBogHOCTH 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
koddurmeHt MOBEPXHOCTHOTO
HaTsHDKEHUST MBUIBHOM Boabl paBeH 40
MH/Mm.

P1=2.46 I1a




MHMWHOBPHAYKHN POCCHHA
\’) DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE
@ YUpEKACHHE BEICIIET0 00pa30BaHus

«Yensbunckuii rocynapcrseHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

Pabouas mporpamma qucnuIuHEL "MonekyspHas Gpu3nka" 1Mo HaupasiIeHHIo ToAroToBky (cneruansHoctH) 03.03.03
"Pamuodusuka" HanpasieHHOCTH (poduitio) TenekoMMyHHKAIHOHHbBIE CHCTEMBI i HH()OPMAIIMOHHBIE TEXHOIOTHH ctp. 30
OI'BOY BO «Henl'Y»

Pa6Gouas nporpamMmma JucuMIuIinHbI (MOAyJisl) 0100peHa U peKOMEeH/10BaHa:

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHbsIM COBETOM (hU3NUECKOTO (aKyabTeTa

ITporoxon 3aceganus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro coBera

(husuueckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeoun
3acenanuem kadgeapnl o0ueii U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) O. B. EpetHoBa

CTpykTypa pa6oueii mporpaMMbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Henl'V»




