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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lenb aucturuinabl «MoekyssipHast pU3nKa» cOCTOUT B (POPMUPOBAHUY Y CTYICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
(GyHIaMeHTanbHOM 6a3bl 3HAHUN B 00JIaCTH (PUHKH.

OCHOBHBIE 3314l TUCITUTUIMHBI: N3YUYCHUE CTYACHTAMHU OCHOBHBIX MTOHATUI 1 3aKOHOB TCPMOJAUHAMUKA 1 MOJIeKyJIHpHOﬁ (1)I/I3I/IKI/I.
3HAKOMCTBO ¢ OCHOBHBIMH MCTOJaMH I/ICCJ'IGHOBEIHI/II‘/‘I7 HCIIOJIb3YyEMBbIMHU B (1)1/131/11(6.

Pe3yJ'ILTaTI>I O6y‘-IeHI/I$[ IO JUCHUIIMHE HAITPABJICHbI HA JOCTHXKCHUEC NHAUKATOPOB!

OIIK-1.1. O6nanaer 6a30BBIMU 3HAHHUSMH, MOJTYYCHHBIMHU B 001aCTH (PU3UKU U PaguO(U3UKH.

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

OIIK-1.3. ViMeeT HaBBIKK MCIIOJIH30BAHUS OCHOBHBIX MOHSATHH, TEOPEM, 3aKOHOB (PM3UKU M PafuO(DU3UKH IS PELICHHUS 32124
po¢heCCHOHANBHON AEATENIFHOCTH, B TOM YHCIIe B cepe Meaarorndeckoi JesiTeIbHOCTH.

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, JJI51 KOTOPHIX 0CBOEHHE TAaHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyIolIee:

Cratuctiueckas pusnka

TepmoamHaMuka

AToMmHas ¢usmka

OnTHka

BHCKTpI/I'{CCTBO U Mari€Tu3m

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOZYJIST)

OIIK-1: Cnioco0eH npuMeHATH 6a30Bble 3HAHHUA B 00.1acTH (PU3UKH U PaAHO(QH3UKH H HCI0JIBL30BaTh X B Ipo(deccnoHaJbHOI
AesiTeJIbHOCTH, B TOM 4HCJIe B cepe neJaroruueckoi JesiTeJJbHOCTH;

3HaTh:

Just noctikennst OITK-1.1: nucnonb3oBaTh 6a30Bble TEOPETUUECKUE 3HAHUS [0 MOJICKYIIPHON (DU3KKE JUIS PEIICHUS
npohecCHOHANBHBIX 33/1a4; TOHUMATh, H3J1aTaTh H KPUTHIESCKH aHAIM3UPOBATh 6a30ByI0 00mehH3nIecKyo HHPOPMAIIHIO;
0JIb30BAThCSL OCHOBHBIMU MOHSTUSIMHU, 3aKOHAMU 1 MOAEIAMH MOJIEKYIAPHOH (GU3UKU B IPO(ECCUOHATBHON AESTEIbHOCTH

YMeTh:

Just noctikennst OIIK-1.2: ucnonb3oBaTh 6a30Bble TEOPETUYECKUE 3HAHUS [0 MOJICKYIIPHON (U3MKE; TOHUMATh, U3J1araTh U
KPHUTHYECKU aHAIN3HPOBATh 0a30BYI0 00me(hH3NIECKyI0 HH(POPMAIIHIO; MOIB30BATHCS OCHOBHBIMH ITOHATHSAMH, 3aKOHAMHU 1
MOZENSMH MOJEKYISIPHOH hU3UKH

Baagern:

Just noctiokennst OITK-1.3: HaBBIKOM pelIeHHs: KOHKPETHBIX (QU3MUYECKUX 3a/lau; MeToAaMU 00pabOTKH U aHAIN3a
SKCHEPUMEHTAIIBHOH 1 TeOpeTHIeCcKoil pu3ndeckoit nHGopManun

B pe3yabTaTe OCBOCHUA U CHUIIIMHBI oﬁyqamumiflcsl JOJIZKCH

3.1|3nare:

3.1.1|ucnosnp30BaTh 6a30BBIC TEOPETUUECKUE 3HAHHS [0 MOJICKYIISIPHON (PM3HKE AJIs pellleHHs MPOEeCCHOHANBHBIX 3a7ay;
MOHUMATh, N3J1araTh U KPUTUUECKH aHATM3UPOBATh 0a30BYIO 00IIEPHU3NIECKYI0 HHPOPMAIIUIO; OTb30BATHCS
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)

O6Lwasn TpyooemMKocTb

33ET

Yacos 1o yueOHOMY IUIaHY :
B TOM 4HCIIE
AyIUTOPHBIC 3aHSTHS
CaMOCTOSATEIbHAs paboTa :
4acoB Ha KOHTPOJIb
KOHTaKTHas pabota: 79

108

68 JK3aMeHBI 2
11

18

Bunapl koHTpONI B cemecTpax:

HKP: 11
5. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAYJIST)
Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJA 3aHATUs/ Cemectp | YacoB Jlutepatypa
3AHATHS /[ Kvpe
Paznen 1. Mosieky/JIsIpHO-KHHETHYECKAS] TEOPHS HI€aJbHOT0 ra3a
1.1 TIpenmer u3ydeHuss MOJICKYIAPHOH Gu3uKH. MOJIEKYJIbI, HX XapaKTePUCTHKH: 2 12 JIL.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-bosbimana.
Bapomerpuueckas popmyna. OnbitHoe o6ocHoBanne MKT. [[ninHa cBoO60OAHOTO
npobera Moneky. /JIex/
1.2 Perienue 3a1au ¢ UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB ¥ ypaBHeHHH MKT 2 12 JIL.1J11.2J12.1 J12.2
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 Pemenue 3amau o TepMoAMHAMUKE HIeabHOTO Tasa /IIp/ 2 10 JIL.1J11.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
D192 33 54 35 D6
37
2.3 IlepBoe Hauyano TepmoauHaMuku. TemnoeMkocTb. Bropoe Hauano 2 4 JI1.1 J11.2J12.1 J12.2
TepMoanHaMuKH. DHTponus. TepmoanHamuueckue 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
KHAKocTel. JaBieHNe HaCBICHHBIX NapoB. [leperperas >KHIKOCTS,
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 Peanbnbie rasel. XKXugkoctu. /Cp/ 2 3 JIL.1J11.2J12.1 J12.2

JI2.3)13.1 J13.2 J13.3
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 3aJaHUSAM.
KoHTtpombHbIe BOpOCH!.

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

Tunossie KOHTPOJIBHBIC 3aJITaHUsI 1 UHBIC MaTCPpHUaJIbI IJIsA TeKyH_ICﬁ aTTeCTallU MPEACTABJICHBI B Hpnnomem/m 1.

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUS JJI1 IPOMEKYTOYHOI aTTecTaluu

TunoBsie KOHTPOJIBHBIC BOIIPOCHI U 3aJaHUA IJIA HpOMe)I(yTO‘IHOﬁ aTTeCTAlluM IPEACTABIICHBI B HpI/IJ'IO)KeHI/II/I 2.

6.4. Kputepuu oneHuBaHus

3amaHus K IPAKTHYECKUM 3aHSATHSIM CTY/ICHTHI BBITIOJIHSIOT B TEYEHUE CEMECTPa Ha MPAKTHUECKUX 3aHIATUSAX U B hopme
CaMOCTOSITEIIEHOM paboThI. 3324 CrPYIIIHPOBAHBI IT0 TEMaM MPaKTHIECKUX 3aHATHIA. [l0 3K3aMeHa y CTy[AeHTa T0JKHA OBITh 3a4TeHa
Kaxxiast u3 6 00s3aTeNbHBIX TEM NMPAKTUYECKUX 3aHATHH 1-T0 YpOBHs ciokHOCTH. [To Kax 101 TeMe CTYeHT MOIydaeT 3ajaHue,
COCTOSIIIee U3 5 TEOPETUIECKHUX BOIIPOCOB U § 3amad. [lepBrie Tpu TEOPEeTHYECKUX BOTIPOCa SBISIIOTCS 00s13aTenbHBIME. Eci cTynenT
MPaBIJILHO OTBETHJI Ha MEPBBIE TP BOIPOCA U PEIINII S 3a/1a4, TO TEMa CUUTAETCS

© ®I'bOY BO «Henl 'V
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3aUTEHHOM. 3a KaXAYH0 3a4TCHHYIO TEMY CTYACHT IIOJIy4acT ONPEACIICHHOC KOJINICCTBO 63.J'IJ'IOB, KOTOpPOC€ 3aBHUCHUT OT YUCJIa
IpaBUJIbHO PCIICHHBIX 3a/1a4 U OT TOTO, ObLIa 11 JaHHas T€Ma 3a4TCHa BOBPEMS. ITo Temam MIPaKTUYCCKUX 3aHATUN TaKKe
NpeayCMOTPCHBI 3aJa41 00JIee BEICOKOTO YPOBH: CIIO)KHOCTHU U JOIIOJITHUTEJIbHAA TEMA PAKTUYCCKOI'O 3aHATHSA «PeanbHbIe Ta3by.

3a1a4n 1Mo JaHHBIM TeMaM CTYACHT MOJKET peliaTh U JUCTAHIIMOHHO.
KpI/ITepI/II/I OLICHMBAHMS 33JIaHUM 110 TeMaM IMPaKTUYCCKUX 3aHSITHH:

- 3auTeHbl BCEe TEMBI 1-r0 ¥ 60Jiee BBICOKUX YPOBHEI! CIIOXKHOCTH, IONOJIHUTENbHAS TeMa - 5-6 6aios;

- 3auTeHbI BCE TEMBI 1-T0 ypOBHS, TEMBI OoJiee BEICOKIX YPOBHEH CIOKHOCTH, JOTIOIHUTENIBHAS TeMa 3a4TE€HbI YaCTHIHO 2-4
0aIloB;

- 3auTeHbl TeMbl 1-ro ypoBHs - 1-2 Gamna;

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

Kpurepun orieHUBaHUS YK3aMEHALIOHHOTO TECTa!
- OTBeuaeT Ha BCe TEOPETHYECKHE BOIIPOCH M MOXET 000CHOBATh OTBETHI, BOCIIPOU3BE/IS COOTBETCTBYIOIINE MAaTEMaTHYECKHE
BBIKJIAJIKH U JIOTHYECKHE PACcCyKICHNUS, PEIaeT 3aladll U MPaBUILHO 0OOCHOBBIBAECT IPHHATHIEC PeIIeHHs. B0o3MOKHBI
HecyllecTBeHHbIe ook - 17-20 6asnos;
- CTyzeHT TBepIO 3HAET MaTepual, OTBeYaeT Ha TEOPETHIECKHE BOPOCH! K MOKET 000CHOBATH OTBETHI, BOCIIPOU3BEIS
COOTBETCTBYIOIINE MATEMATUUYECKUE BBIKIIAJKU U JIOTHYECKUE PACCYKCHHUS, pelIaeT 3a1a4l U 0OOCHOBBIBACT MPUHSATHIE PEILICHHUSI.

JomyckaioTcs HerpyOble OIMOKHU MPH PEIeHNH 331a4i Wi 000CHOBaHHY OTBETOB Ha TEOPETHYECKUE BOIIPOCHI

- 14-16 6annos;

- 3HaeT «TEOPETHIECKUIl MUHIMYM», T.€. OTBEYaeT Ha BOIPOCH! 0a30BOT0 YPOBHS M 3HACT OCHOBHBIC MOHSATHS, COOTHOIICHUS,
Ha3BaHWe U (U3UIECKUH CMBICH BEIMYMH. Periennn 3a1a4 BbI3bIBaeT OONBIINE 3aTPYAHEHUS -
- He MoxeT oTBeTUTH Ha Bompoc 6a3zoBoro yposus - 0-10 6amnos.

I1py nozBEICHNH UTOTOB YUUTBIBAIOTCS PE3yNbTAThl TEKYIeH aTTecTanuu. [1oaydeHHbIe 38 TEKYILYIO aTTECTALHIO OaIbl
CYMMHUPYIOTCS ¢ OaJllaMH, HOJIYYEHHBIMH IIPU MPOXOXKICHHU IIPOMEIKYTOYHOH aTTECTALMH:
Kpurepnu oieHUBaHUS SK3aMeHa:

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

-ommyHO - 17-20 Gamios.

11-13 Gannos;

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

7.1. PexoMenayemas Jutepatypa

7.1.1. OcHoBHas JUTEpaTypa

ABTODBI, COCTABHTEIH 3arnaBue UszpatenscTBo, Tox| Pecypc
JI1.1 |Cagenses U. B. MonexkynsipHast pu3nka ¥ TepMOJUHAMUKA Cankrt- [Tetepbypr | 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) : JTanb, 2022
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTODBI, COCTABHTEIH 3arnaBue UszpatensctBo, Tox| Pecypc
JI2.1 |Matsees A. H. MonexynsipHas Gpusuka: yueGHOE ocoOUe IS CTYACHTOB By30B Mocksa : OHHKC ,
2006
JI2.2 |CuByxun J. B. O6muwmii kypc pusuku. T. 2 : TepMoauHAMUKA 1 MOJICKYJISIpHAST Mockaa :
¢usuka: yaebHoe mocobue 11 By30B : B 5 ToMax ®uzmaraut, 2006
J12.3 |Tuns6ypr B. JI., Jleun |COopHuK 3a1a4 1o o01iemMy Kypcy GU3HKH: COOPHUK 3a1a4 U Mockaa : 9BC
JI. M., PabuHoBuu M.  |ynpaxuHeHui Oduszmatiut, 2006
C., Cuyxun /I. B., (https://biblioclub.ru/index.php?page=book&id=75704)
CusyxuH /. B.
7.1.3. MeTroauueckue pa3paboTKu
ABTODBI, COCTABHTEITH | 3arnaBue U3zpatenbcTBo, Tox| Pecypc

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICLIETO 00pa30BaHUs

«HensOunckuit rocynapcrsennslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas mporpamma qucuuInHb "MomnekyiapHas GU3UKa" 10 HampaBlIeHUIO TOAT0TOBKH (crenuansHocTH) 03.03.03
"Pannodusnka" HanpasieHHOCTH (podtio) TerekoMMyHUKaMOHHBIE CHCTEMBI ¥ MH(OPMaIlMOHHEIE TEXHOJIOTHI ctp. 7
OI'BOY BO «Henl'V»

ABTOpBI, COCTABUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI3.1 |I'ycenbnuxoB B. 1., W36panHble BOIPOCH! ¥ 33a4u 110 Kypcy "MonekyinspHas ¢uszuka": |UensOuHCk :
[lepmun B. K., SlnmoBer; [meTogudeckne ykazaHUS [YensOunckuit
A IL rOCyapCTBEHHBIN
YHHUBEPCHUTET],
1989
JI3.2 |MuponoBal'. A., bpaunr|MonekynspHas ¢u3uka U TepMOAMHAMUKA B BoIpocax U 3agadax  |Cankt- IletepOypr 3BC
H. H., Canerxmit A. M. |(https://e.lanbook.com/book/210875) : JTanb, 2022
JI3.3 |Akcenosa E. H. Oomas ¢usuka. TepmoauHaMuka u MosekynspHas ¢pusuka (raBsl  |Cankt- IletepOypr 3BC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIUOHHOM ceTd ""UHTepHeT"

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

22 |9bC usnarennctBa «Jlamp» https://e.lanbook.com/

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

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

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

D6 |Hayumsle n HayaHO-TIONy IsipHEIE Jdekmuu http://elementy.ru

37 |YuebHO-MeTomuueckuii caift «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

MS Office365

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIN KaTanor HayuyHou oubnuorexkn Yenl'Y [DnexTponHsld pecypc] : 6a3a nanubix / Yenso. roc. yH-T. — YensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHais
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — PesxumM qoCTyIIa: TONBKO M3 CETH YHHBEPCHTETA. —
TekcT : 2eKTPOHHBIN.

3. Web of Science : mynprraucunmmaapHas pedeparuBHas 6a3a naHHbIx / Komnanus Thomson Reuters. — Pexxum nocryma: st
3apeructpup. noib3opareneit Uenl'yY. — TekcT : 31meKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. auri. — Pexum poctymna: st
3apeructpup. nonub3onateneit YenlV. — TeKcCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 53. anri. — PesxxuM T0CTyIma: UIs 3apeTHCTpHp. mojb3oBareneit Yenl'y. —
TekcT : 2eKTPOHHBIN.

6. KOHCIIeKTHI JICKIMH ¢ IEMOHCTPAMsIMH M BUPTYaJIbHBIMH JIADOPATOPHBIMH 3KCIIEpPHMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MO Y JIST)

21.]'[5[ peanusaun JUCHHUITIINHBI UCITOJIB3YIOTCS yqe6m,le AYAUTOPUH IJI1 IPOBEACHUA 3aHATUI JICKHUOHHOTO THIIA, TPAKTUICCKUX
321H$[TPII71, TpyHnInoBbIX U MHAWUBUIYAJIbHBIX KOHCYJ'H)THHI/Iﬁ, TEKYLICTO KOHTPOJIA U l'[pOMe)KyTO'—IHOﬁ aTTeCTalum, a TaKXKEC INOMEIICHUA
JUUISL CAMOCTOSITEILHOM pa6OTI)I.

YueOHbIe ayANTOPUH YKOMIUIEKTOBAHBI CIICIIAATH3UPOBAHHON MEOEITbIO U TEXHUIECKHMU CPEICTBAMU O0YIEHHS - MYJIbTAMETHAHBIM
00opynoBaHHEM (IKpaH, HOYTOYK, MPOEKTOP, KOJIOHKH).

JU1s IpoBeAeHNs 3aHATHIA JTEKIIMOHHOTO THUIA IPeIaraloTcss HabophI IEMOHCTPAHOHHOTO 000PYIOBAHUS M y4eOHO- HaTJISTHBIX
noco6uit (MyJIbTUMEIUHHBIE IPE3CHTALNH).
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Hcnonb3yeTcst 3IeKTpOHHBIN YNTaIbHbIN 3211 HayuHO! 6ubauorexu Yenl'V (ayautopust 206) U1 CaMOCTOSTENbHOI paboThI CTYIEHTA,
OCHAIIICHHBIH NEPCOHATBHBIMU KOMITBIOTEPAMHU, MYJIbTUMEMIHON anmnapatypoil. B ayauropun o0ecredeH J0CTyI K pa3IHuHON
CIIPaBOYHOI JIUTEpaType, SHIUKIONEAUsIM, OubnuorpaguueckKuM U MONTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(GOPMAIMOHHBIM pecypcaM
«HTepueT.

9. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUAIIVIMHBI (MOZXY JIS)

OcBoeHue cofepKaHust y4eOHOH ANCHUITHHE «MoneKymspHas GU3NKa» OCYLIECTBISETCS Ha JIEKIUAX, TPAKTUIECKUX 3aHATHX U B
IIpoIecce CaMOCTOSATENLHON Y4eOHO eI TebHOCTH CTY/ICHTOB.

JlekumoOHHEIE 3aHATHS 00ECIIEUNBAIOT TEOPETUUECKOE H3yUeHHE TUCIUILTHHEI. OCHOBHBIMHE METOJIaMU 00yUIEHHS SBISIOTCS
MHPOPMALMOHHO-00bSCHUTEIbHBIN 1 TPOoOIeMHbINA. Ha ekiusax usnaraercst OCHOBHOE COJIEpKAHUE TEM NPOrpaMMbl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX MTOHATHH U paccMaTpUBAIOTCS IIPUMEPBHI.

JIeKIMOHHBI MaTepHal SBISETCS BYKHBIM, HO HE €IMHCTBEHHBIM JUIsl YCBOCHUS yueOHOH auciuIuiMHbL. Ero obs3arensHoO
HE00XO0IMMO JIOTIOJIHUTH MaTepHaioM OCHOBHOM U JIOTIOJIHUTEIIBHO JUTepaTyphl 1o TeMe. [IpakTuueckue 3aHATHS CITy>KaT JUIst
3aKpEeIUICHUS] TEOPETHYECKUX OCHOB, M3JIaraeMbIX B JISKIHAX. Ha MpakTHYeckuX 3aHATHAX 00yJyaeMble OBIaAeBalOT OCHOBHBIMU
METOJIaMHU U IPUEMAMHU pEILEHHs 3a1ay.

Ba)kHBIM MOMEHTOM TIPH U3YYSHUH JTIOO0H TUCIHUIUTAHEI SIBISIETCS OPTaHU3alysl caMOCTosATeIbHON paboTsl. [Tpu ocBoeHNH
Martepuala He ClelyeT CTPEMUThCS K MEXaHUUECKOMY 3alIOMUHAHHIO IIPUBEIECHHBIX ONpeaeIeHUl, (OpMYIUPOBOK U MOJOXKEHHH,
eciu TpeGoBaHus K BaM mpsiMo He yka3bIBaroT Ha 3T0. BrionHe 3¢ (eKTHBHOM MOKET OKa3aThCsl IOTBITKA MOHATE CYTh SIBIICHUS,
BBIPa0OTATh CBOE OTHOLIEHHUE K HEMY, OIIUPAsCh HAa MaTepUall, COJEepKalUNCs B peKOMEHI0BaHHOU tuTeparype. Takxke
PEKOMEHIyeTCsl PAaBHOMEPHO PacIIpeIeNIsiTh Harpy3Ky CaMOCTOSTEIFHOTO 00YIeHHS B TEUSHHUE CEMECTpa.

B ciyuae npuMeHeHus pu 00y4eHUN AUCIMIUIHHBI JJIEKTPOHHOTO 00y4YeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOIOTUI
oOmmeHne 00yJaromuxcs 1 MpernoaBaTessi OCYIIECTBISIETCS B PEKIME PealbHOT0 BpeMeHH (OHNIAH-TeKuy (BeOUHApEI), YaTHl,
BHUJICO-KOH(EPEHINHU U JIP.) WIN OTIOKEHHOTO BPEMEHH (CucTeMa JUCTaHIoHHoro o0y4enus Moodle, MS Office365, dpopymsr,
SJIEKTPOHHAS [TOYTa U JIp.).

[Tpu 00y4eHnN MHBANUIOB U JIUII C OTPAHUYEHHBIMHI BO3MOXHOCTSIMH 3/10POBbsI AJIEKTPOHHOE 00y4YeHHE, TUCTAHIIMOHHBIC
o0Opa3oBaTeIbHBIE TEXHOJIOTHHU NIPEIYCMaTPUBAIOT BO3MOKHOCTE IpHeMa-Tiepeaadn HHPOPMAIUH B JOCTYITHBIX Ul HUX (opMax.
Peanuzanyst AUCUUILIHHEI C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHONIOIHH (nanee — D0,
JOT) ocymectBusieTcss Ha OCHOBaHUH «I10JI0KEHHS O peaM3allii OCHOBHBIX M JJOMOJHHUTEILHBIX 00pa30BaTeIbHBIX IPOTPAMM C
[IPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHHs U AUCTAHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOIUH B (helepalbHOM I'OCyJapCTBEHHOM
O0PKETHOM 00pa30BaTENLHOM YUPEKICHUH BBICIETO 00pa3oBaHus «UeIsOMHCKHI TOCyaapCcTBEHHBIN YHUBEPCUTETY, «IlomoxeHus
0 HOpSJKE 3aueTa 00yJaroUMMUCS 110 OCHOBHBIM IIPO(eccHoHaIbHBIM 00pa30BaTe/IbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHuUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OPraHU3AIMSX, OCYIICCTBIIAIONIMX 00pa30BaTeIbHYIO ICATCIBHOCTD, YICOHBIX
IIPEAMETOB, KYPCOB, TUCIUILINH (MOAYyJIeH), IPAKTUK, JOTIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrPaMMy IIOCPEICTBOM 3NIEKTPOHHOM
nHpOpMaIMOHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxkop H T.I1.) MpH
peanu3anuu 00pa3oBatesibHOU AesaTenbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOSIINE B IEPEYCHb
JNIEKTPOHHON MH(POPMAIIHOHHO- 00pa30BaTEeIbHON CPEIbl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIOIIUMHUCS C HHBAJIMJIHOCTBIO 1
OI'PAHUMYEHHBIMHA BO3MOXHOCTSIMMU 31I0POBbSA

OcBoeHNe AUCIUITIIMHBI UHBAJIMIAMH H JIMIIAMH C OTPaHHYCHHBIMHU BO3MOYKHOCTSIMH 30POBBSI OCYILECTBISIETCS C HCIIOJIb30BAHUEM
CHENMANBHBIX TEXHHYECKHMX CPEICTB M  acCHCTUBHBIX HH(OPMAIIMOHHBIX TEXHOJOTHMH, IpPEJOCTaBIseMbIX PecypcHBIM
y4eOHO-METOINYECKHM [IEHTPOM 10 O0YUSHHIO MHBAIUIOB H JIHI] C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'Y 1o 3ampocy
oOyuarorerocs.

1. MoOmiIbHBIE CTIeIHATbHBIE TEXHUUECKHE CPEICTBA IS JIML C HApyIICHUSME 3pEHHS: IIOPTATHBHBIN KOMITBIOTED C BBOJIOM/BBIBOJIOM
mpudTom Bpaiiis ¢ curresatopom peun «EIBraile-W14J G2»; HoyTOyKH ¢ porpaMMHoii akpanHoro goctymna NVDA; aekTpoHHbIe
YBEIMYUTENH AN yAAJIEHHOTO IPOCMOTPa; BUICOYBEIMUUTENN TOPTATUBHEIE; TU(IIOIIIEEp; HU(POBBIE AUKTO(DOHBI.

2. MoOunbHBIE CrielaibHble TEXHMYECKHE CPEACTBa Ui JIMI C HAPYIICHUAMH ClIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOT'O HOJS CO
BCTPOEHHOH COBMeCTHMOCThI0 ¢ FM-ycTpoiictBamu; paauokiaccsl «CoHeT-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
HMHAYKIMOHHOM meTinei; cucrema MH(GOpPMAaLMOHHAs JUIs ciabociblmanmx nepeHocHas «Mcrok» A2 co BCTPOEHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUPyEMbIE CIIyXOBBIE alnapaThl MHINBUAYaILHOTO II0Jb30BaHHU.

3. AccucruBHble MH(OpPMAIMOHHBIE TEXHOJOTHM: INPOrpaMMHOE obecneueHne dKpaHHOro nocryma ¢ cuHte3oM peun NVDA;
IIPOrpaMMBbI SKPAaHHOTO YBEJIMYEHUS; IPOTPaMMBl PEUEBOI0 CHHTE3a [Tl KOMIBIOTEPOB M HOYTOYKOB; IIPOrPaMMbI PEUEBOTO CHHTE3a
JUIsl MOOMJIBHBIX YCTPOWCTB; SKpaHHas KJIaBUATypa; SKpaHHAas Jyma.

IMpu HEeoOXomuMoCTH Ul OOYYAIOIIMXCS C HapyIIEHHSMH 3pEHHS Ha pabouyMx MecTax Ui NPOBEACHHS NPAKTHYECKUX HIIU
1a00paTOPHBIX 3aHATUH YCTaHABIMBaeTCsS CIEIMajIbHOE IMporpaMMHoe obecredenue (mporpamma peuyeBoil HaBuranuu NVDA,
peueBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).
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B yueOHBIe ayauTOpUM O0OecleynBacTCs OCCHPENATCTBEHHBIH MOCTYN IS OOYYAIOIIMXCS WHBAIUIOB M OOyYaIOIIMXCSA C
OTPAaHWYECHHBIMH BO3MOXKHOCTAMH 3I0pOBbS. B Kaxaol ayauropuu, rae oOydaloTCs WHBAIMABI M JIHLIA C OTPaHUYEHHBIMHU
BO3MOXKHOCTSIMHU 3/I0POBBSI, NIPEAyCMAaTPHBACTCS COOTBETCTBYIONIEE KOJIMYECTBO MECT JUIS OOYYAIONMIUXCS C Y4eTOM HapyIICHHH MX
37I0POBBS.

JUIst OCBOCHUSI UCIUIILIMHBI HHBAIUIAM U JINIAM C OTPAaHHYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBS IIPEAOCTABIISAECTCS JOCTYII K ITIEYaTHBIM
HCTOYHHKAM, UMCIOIMMCS B Hay4HO#H Onbirorexe Yenl VY, ¢ MOMOIIBIO CIEIMATBHBIX TEXHUUECKUX CPEJICTB; OCTYII K JICKTPOHHBIM
HUCTOYHUKAM, TPEACTABICHHBIM B (OpME 3JCKTPOHHOTO JOKyMEeHTa B ¢oHae HayuyHoW Oubmuorekun UYenl'Y wiwm
3NIEKTPOHHO-OUOJIMOTEUHBIX CHCTEMaX, ¢ HMOMOIIBIO CIENUANBHBIX TEXHHYSCKHX M IIPOTPaMMHBIX CPeACTB (pabodee MecTO I
HE3psiYero MoJb30BaTeNlsi ¢ MPOrpaMMHBIM oOOecreueHreM SKpaHHOro goctyma ¢ cuHtesoM peun NVDA, pabGouee mecto ¢
KOMITBIOTEPHBIM POJIIepoM H KiaBuarTypoit Clevy ¢ 6osbrMy KHOIKaM¥ B ¢ pa3/Ieisiolel KIaBHIIH HAKIIaaKOM ).
Y4eOHO-MeToANUeCKHe MaTepHaibl Uil 00YYAIOIMXCsl U3 YHCJIAa MHBAJIUIOB U JIUIl C OTPAaHUYECHHBIMUA BO3MOYKHOCTSIMH 37I0POBBS
HPEOCTaBIAIOTCS B (hOpMaX, alalTHPOBAHHBIX K OTPAHMYCHHSM UX 3/J0POBBS ¥ BOCIIPUATHS HHPOPMAIUN:

Jst nun ¢ HapyIIeHUsIMU 3peHUST:

- B [IeYaTHOH (popMe yBEITMUECHHEIM MIPHPTOM,

- B opMe IIIEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B eyaTHO# popme mpudTom Bpaiins.

Jlist U1l ¢ HapyIIEeHUsIMHU CllyXa:

- B IIeyaTHO# (opme,

- B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.

J3st r1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTENILHOTO arapara:

- B IIeYaTHOM (opme,

- B )opMe IIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TTepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA 00yJalomuXCsl.

JUJIs MHBAJIMAOB M JIUII C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI OCBOCHUE AUCLUILUIMHEI MOXKET OBITh YACTUYHO WITH HOJIHOCTBIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

ITpu IpoBeACHUH MIPOLEIYPHI OLCHUBAHUS PE3YIbTaTOB 00YUCHHUS HHBAIUJIOB U JIUII C OTPAHMYCHHBIMH BO3MOKHOCTSIMU 310POBBS 1O
IHUCIHMIUIMHE O00ECIeYNBAETCsl BBIMOJHEHHE CIEAYIOIIUX OMOJHUTENBHBIX TPeOOBaHWH B 3aBHCUMOCTH OT WHIVUBHAYAIBHBIX
0COOEHHOCTEH, 00yUYaroIuXCs:

a) gocTymHas popMa npeIoCTaBIeHISI HHCTPYKIUH N0 TIOPSIKY MPOBEAECHHS POLEYPHI OLleHnBaHus (YCTHO, B TUCBMEHHOI (opme,
B IIUCbMEHHOH (opme mpupTom Bpaiins, ycTHO ¢ HCIONB30BaHHEM YCIYT CYpAONEPEBOIUNKA);

0) mocrymHas (opMa TpeNOCTaBICHMS 3aJaHWil OLEHOYHBIX CpelncTB (B meyatHOH (opme, B meyatHOH (opme yBETHYSHHBIM
mpudTom, B neuatHoit Gpopme mpudrom bpaiind, B hopme 3IEKTPOHHOTO TOKYMEHTA, 331aHUS 3aUUTHIBAIOTCS] ACCUCTEHTOM, 3aIaHUs
MIPEIOCTABIISIIOTCS C HCIIOJIb30BaHUEM CYPIOTIEPEBOIA);

B) moctynHas (opMa MperocTaBIeHHs OTBETOB Ha 3a1aHus (IMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudrom Bpaiins, ¢ ucrons30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[pu npoBexeHHH MpOLEYPHl OLICHUBAHUS PE3YABTATOB O0YUEHHSI HHBAJIHMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3IIOPOBBSI
npeaycMaTpruBacTCsa UCIOJIB30BAHUE TEXHUYECKUX CPEICTB, HCO6XOI[I/IM])IX UM B CBA3U C UX UHANBUAYAJIbHBIMU OCO6CHHOCT${MI/I. Ot
CpeAcTBa MOTYT OBITh IpefocTaBieHbl Yenl'yY Wi MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHUIECKUE cpeacTBa. [Ipn HeoOXomuMocTH
HWHBaJIUAaM U JinaM ¢ OTpaHUYC€HHBIMH BO3MOKHOCTAMHU 3J0POBLS MPEAOCTABISICTCA AOMOJIHUTEIBHOC BPEMS U1 TIOATOTOBKH OTBETA
Ha 33J1aHus, IPOLIeAypa OLICHUBAHHMS PE3YIbTaTOB O0YUSHHMS 10 JHUCIUTUTMHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

HpOBC,Z[CHI/IC npoueaypbl OLCHUBAHUA PE3YIILTATOB O6y‘{eHI/Iﬂ HUHBAJIMAOB U JIML C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 300POBBA
JOIYCKAeTCs C UCTIOIb30BaHUEM JAUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI.

© ®I'BOY BO «Henl'V»




IIpunoxenne 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 3daKOHaMH | OTIHYAIIIUXCH OT HOPpMAJIbHBIX

UJeaNbHOro raza’? 2. IpY HU3KUX TEMIIEpATypax
3. cpean OTBETOB HET MPABUIBLHOTO
4. npu GONBIINX JTABICHUSAX
2 Kak u3mMeHMTCS HaBiieHHE HJI€aJIbHOro rasa, | 1. ocTaHeTcss HEeM3MEHHBIM
€CIi I[P  HEW3MEHHON  KOHILEHTpalUH | 2. yBEIUYMUTCA B 2 pa3a
CpedHsisl KBaJpaTW4yHas CKOPOCTb MOJIEKYJ | 3. yMEeHbIIUTCS B 4 pa3a
YBEJIUYUTCS B 2 pasza? 4. yBeqinunres B 4 paza
5. ymeHb1IuTCs B 2 pasza
3 Omun  Mmons B cucreMe CU  sBisercs | 1. KoonyecTBa MOJIEKYJT B €IUHULIC
eIMHULIeH N3MEepeHus: o0beMa
2. aTOMHOM Macchbl
3. MOJIEKYISpHON MacChl
4. KoJIMYecTBA BellecTBa
5. IpaBUJILHBIN OTBET HE MIPUBEJICH
4 PaBHbIE Macchl kuciopoaa, a3ora u Bogopoza | 1. Bogopoaom
INOMECTUJIM B  OJMHAKOBBIE COCYAbl U | 2. BO BCeX cocynax OyJeT 0JlMHaKOBOE
coJIepsKaT MpHU 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 rasa HyKHO: 3. yBenuuuTth Ha 546 K
4. yBennuuth Ha 372 K
5. ymenputh Ha 200 K

1. Kakyio Temmepatypy MMEIOT 2 T MOJIEKYISPHOTO a30Ta, 3aHUMAIoIero oobem 820 cm®
npu pasiennn 0.2 MITa? Oteer paiite B °C. (276,3 K)

2. JlaBiieHre BO3yXa BHYTPHU IUIOTHO 3aKyMOPEHHOM OyThUTKH TipH Temrieparype 7°C ObLI10
100 xIla. IIpu HarpeBanuu OyThUIKM mMpoOKa BbuleTena. /o 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 rasza B3suiu u3
OasuoHa, ecnu JaBieHue ctaino paBHbIM 2.5 MIla? TemnepaTypy rasa cuutaTh MOCTOSHHOM.
(7,5 xr)

4. Haiingute maccy Bo3ayxa, 3allOJIHSAIOIIETO ayJIUTOPHUIO BBICOTOM 5 M M IUIOHIA/IBbIO TOJa

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




Bo CKOJIBKO pa3 IUIOTHOCTHh BO3IyXa, 3alOJHSIONIEro moMmerneHue 3umoi (t1 = 7°C),
Goubire ero mrotHocTH JeToM (t2 = 37°C)? JlaBieHue ra3a MOKHO CYMTATh IIOCTOSHHBIM. (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 4nciio MoneKysl HaxoauTcs B komHaTe oobemom 80 M° mpu Temmnepatype 17°C u
nasnernu 100 xI1a? (2-10%7)

Cpeonuii yposens

1.

ITo ra3ompoBoaHON TpyGe MueT YriaeKucisli ra3 mpu aasiaenun 5 10° ITa u Temmeparype
17°C. KakoBa CKOpOCTh IBMKCHHS Ta3a B TpyOe, €Ciid 3a T = 5 MHH IpoTeKaeT m = 2.5 kr
YTIIEKHCIIOT0 Ta3a ¥ eCiIU IUIOMIalb CeUeHUs KaHana Tpyos! 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
Kpass TpyOku. TpyOKy OCTOPOXHO IEPEBOPAYHMBAIOT, NMPHUYEM 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
temmeparypy T cmecu. (259 K)

B cocyne BmectumocThio V=15 51 HaxoauTcs cMech a30Ta W BOAOpOJA MPU TeMIlepaType
t=23 °C u paBnenun p=200 klla. Onpenenuth Macchl CMECHM M €€ KOMIIOHEHTOB, €CIIU
MaccoBas 7101t W1 a3ota B cMecu pasna 0,7. (4,81 r, 2,06 )

Boicoxuii yposens

1.

Monp Takux Ta30B, KaKk Teldil, BOAOPOA, a30T, KHUCIOPOJ, 3aHUMAeT MPH HOPMAIBHBIX
yenoBusax (t=0 °C, p=1013 rlla) o6wvem, paBublil 22,4 1. UeMy paBHO B 3TOM cllyyae: a)
YHUCJIO N MOJIEKYJI Ta3a B €IMHUIIE 00beMa, 0) CpelHee pacCTOsTHUE <a> MEXTy MOJIEKyJIaMu?
CpaBHurte 310 paccTrosiHUE ¢ JuaMerpoM Monekyisl d. (0,3 uM, 330 Hm)

B cocyne Haxoautcst cMech Kuciaopoaa u Bojgopoaa. Macca m cmecu paBHa 3,6 r. MaccoBas
noast wi kucinopoaa cocrasisier 0,6. OnpeenuTh KOJUYECTBO BELIECTBA V CMECH, ViU
V2 KaxkJ10ro ra3a B otaenbHocTtu. (0,0675 mons, 0,72 Monb)

bannon BMectuMocTbio V=30 11 COIEpXKHUT CMEChb BOAOPOAA M TelUA NpPU TemIeparype
T=300 K u pmaBnenun p=828 klla. Macca m cmecu paBHa 24 1. OmnpeneiauTb Maccy
M1 BoJopoja u Maccy m renus. (8 1, 16 1)

Cyxoii BO3/IyX COCTOMT B OCHOBHOM W3 KHCJIOPOZa U a3oTa. Eciau mpeneOpedb ocTalbHBIMU
COCTaBHBIMH YaCTSIMH BO3/yXa, TO MOXKHO CUUTATh, YTO MACCOBBIE JIOJIHM KUCIOPOJA U a30Ta
coorBercTBeHHO W1=0,232, W>=0,768. OnpesenTh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO Maccy
M Bozmyxa. (28,9 r/mob)

B cocyne BMectHMOcThI0 V=0,01 M° COEPKHUTCS CMeCh I'a30B — a30Ta MAaccoi mi=7 T u
BogopoJa Maccod my=1 r — npu temneparype T=280 K. Onpenenuts aaBiieHUE p CMECH
ra3os. (175 kIla)



MoJiekyJIsIpHO-KHHeTHYeCKasi TEOPHS H1eaJbHOro rasa.

baszoeviit yposens

No dopmyJIMpOBKa BOIpOCca BapuanTel oTBETOB

/1

1 Monekynbl Kakux Ta30B - KHCJIOpoja, | 1. Bogopoaa

BOJOpPOJAa WM a30Ta, HaxXoAdIIUecs B | 2. CKOPOCTH MOJIEKYJ BCEX ra30B
BO3/IyX€ KOMHATHI, - ABMXKYTCS ObICcTpee? OJIMHAKOBBI
3. Kuciopoja
4. npaBUJIbHBIA OTBET HE MPUBEIIEH
5. a3ora
2 Kakue siBneHus: N0OKa3bIBalOT, YTO MOJEKYJBI | 1. KpucTaIM3anus
HAXOJMATCS B HENPEPHIBHOM XAOTUYECKOM | 2. HCHApeHHe *KMIKOCTH
IBIDKEHUN? 3. OpoyHOBCKOe€ IBHKEHHE
4. n3meHenue o0bEMa NpU HaArpeBaHUU
5. IpaBUJILHBIN OTBET HE MIPUBEJIEH
3 T[Topsi10K AuaMeTpa MOJIEKYIIHI ... 1.10%m
2.10%m
3.10%m
4,100 m
S. NpaBUJIbHBINA OTBET HE IPUBEJICH
4 Cpennsisi KMHETUYECKasi dHEPrusi TEIUIOBOro | 1. He U3MEHWIOCH
JBUKEHHUSI MOJIEKYJ HEKOTOPOTO HEABbHOTO | 2. yMEHbIIMWIOCH B 2.25 pasa
raza yBenuuumiacb B 1.5 paza mpu | 3. yBenuumiocs B 1.5 pa3a
OJIHOBPEMEHHOM yYMEHbIIEHUH | 4. yMeHbIINJIOCH B 1.5 pa3a
KOHLIGHTpauuu Mojekyn B 2.25 paza. Kak | 5. yBennmumiiocs B 2.25 pa3a
M3MEHUJIOCH JJaBJIEHHUE ATOro rasza?

5 CpaBuute paBieHus pi1 Bomopoaa u pz | 1.p2=8p:

KHUCJIOpOJia, €CJIM KOHLEHTpalus ra3oB U ux | 2. pz2 = 16 p1
CpeIHEKBaIpaTUYHBIE CKOPOCTH OJUHAKOBBL. | 3. P2 =4 p1

4. p2=p1

5. IpaBUJIbHBINA OTBET HE MPUBEIEH

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

2. [Tpu moxbeme BepTOsIeTa HA HEKOTOPYIO BBICOTY OapOMeETp, HaXOIAIIMNCS B €ro KaOuHe,
n3MeHun cpoe nmokazanue Ha 90 klla. Ha kakoit BeICOTE JIETUT BEPTOJIET, €CJIM HA B3JIETHOU
wiomfaake 6apomerp mokasbiBan 100 [Ta? Temmneparypy Bo3ayxa CUMTaTh MOCTOSHHOM H
pasHoit 17° C. (892 m)

3. KakoBa mIoTHOCTh BOJIOpPOJa, €CIM CPEeAHsAs JUIMHA CBOOOJHOro mpolera ero MoJieKyl
0.1 cM? (9,54 10 xr/m®)

4. Mukpockonuyeckas TbUIMHKA yriepoaa obnagaer maccod 0.1 Hr. Ompenenure, 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 1. Onpenenutsb
KOHIIGHTPAIIMIO N MOJIEKYT a30Ta B 6amione. (7,52 102 m®)

2. B aByX OIMHAKOBBIX IO BMECTHMOCTH COCYIaX HAaXOMAATCS pa3HbIe Tas3bl: B IEPBOM —




BOJIOPOJI, BO BTOPOM — KHUCIIOpoa. HaiiTu oTHomieHHe ni/N2 KOHIIEHTPAIMA Ta30B, €CIH
MacChl Ta30B OJIMHAKOBHL. (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 ckonbKko NMOHU3UTCS AaBICHHE P Taza B KOJOE, €CIU BCIEICTBHE YTEUKH U3 KOJIOBI
oiitner N=10% monexyn? (4,14 xIla)

Onpenenutb cpeaHee 3HAYEHHME <&€> IIOJIHOM KHHETUYECKOW SHEpPruu OJHOM MOJIEKYJIbI
renus npu Temmeparype 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, CEYeHHEe G OHOH Momekynsl pasHo 107° cm?. Temmepatypa 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
MOJIIpHAs SHeprus qucconuanyu Bogopoaa Wm=419 kJx/moisb. (33,6 kK)

IIpn kakoit Temmeparype T MOJEKYIbl KHUCIOpPOAA HMMEIOT TaKyl e CpPEIHION0

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

Paznen 2. TepmogunaMuKka uaeaJbHOIO rasa.

ITepBoe Haya0 TepMoagnHAMUKH. TepMoanHAMIYECKHE TPOLECCHI.

baszoeuviit yposens

Ne dopmynupoBKa Bopoca BapuanTtsl 0TBETOB
/1

1 Kakoe komnuectBo TemnoTel noiayueHo | 1. 3.5 xJlx

WJICaIbHBIM OJHOATOMHBIM Ta3oM, eciu 3a | 2.5 kJx

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

M30TEPMUYECKOM TIpoliecce 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 aguabatHoro | 2. AU=0
nporecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom nmpomecce uaeanbHBId  ra3 | 1. TakoW Mpolecc HEOCYIIECTBUM
OXJIaXK/1aeTCs, coBepmias  MpH  3TOM | 2. B ©300apuYECKOM
MOJIOKHUTETBHYIO padoTy? 3. B MI30XOPHYECKOM

4. B UI30TEPMHUUECKOM
5. B aagnadaTuyeckom




4 MenHoi U CTalbHOW THUPbKaM OJMHAKOBOW | MeIHas
Macchbl  NEepelaqud  paBHbIE  KOJIMYECTBA
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
<+ 1 |
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0 vy 2¥,

1. Haiitn ynenpHYI0 TEIIOEMKOCTH Cp TA30BOM CMECH, COCTOSIIEH W3 KOJUYecTBa vi = 3
KMOJIb aproHa U KOJM4ecTBa V2 = 2 KMoJb azota. (684,63 Jx/(xr K))

2. [110THOCTH HEKOTOPOTO JBYXaTOMHOTO I'a3a MPU HOPMAJIbHBIX YCIoBHsX p = 1,43 kr/m®,
Haiiti ynenbHbIE TEMIOEMKOCTH Cy U Cp 3TOrO Taza. (905,5 63 JIx/(kr K), 648,8 63 Jx/(xkr
K))

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

4, Kucnopoa maccoii 2 kr 3aHuMaeT oobeM | M° 1 maxosures o nasierneM 0.2 MITa. a3
OBLT HATPET CHAYasa TP MOCTOSHHOM JaBJICHHH 10 00beMa 3 M, a 3aTeM IPH TTOCTOSHHOM
oowveme o nasnenus 0.5 MIla. Haiinute n3mMenenue BHyTpeHHeH sHepruu rasa. (3,25 M/Ix)

S. B 3akpeitom cocyne Haxomutcs 20 r azora u 32 r kuciopoaa. Haiinute usmeHenue
BHYTPCHHEW dHEpPTrUuH 3TON cMecH ra3oB mpu oxiaxaeHun ee Ha 28°C. (1 kJ[x)

Cpeonuii ypogens

1. Ompenenuth yAenbHYIO TEIIOEMKOCTh Cv CMECH Ta30B, cojepkamie Vi=5 1 Bogopona u
V2=3 1 renus. ['a3pl HaXOATCS IPU OJAMHAKOBBIX ycaoBusX. (6,4 kJ[x/(kr K))

2. OmpenenuTh YAETbHYIO TEIJIOEMKOCTh Cp CMECH KHUCIOpOAa W a30Ta, €CIM KOJUYEeCTBO
BEIIIECTBA V1 MIEPBOT0 KOMITIOHEHTA PaBHO 2 MOJIb, @ KOJIMYECTBO BEIIECTBA V2 BTOPOTO PABHO
4 monb. (993 [Ix/(xr K))

3. Haiitn noka3artenb aamabaThl Y IS CMECH Ta30B, COJepiKamield remuit maccoit mi=10 r u
BoAOpoa Maccoit my=4 1. (1,51)

4. Bonopoa maccoit m=4 r Obu1 Harpetr Ha AT=10 K npu noctosaHom naBienuu. OnpenenuTsb
paboty A pacumpenus rasa. (166,2 JIxx)

5. Ilpu agmabatHOM CxkaTwHM KHCJIOpoja maccod m= 1 kr cosepmieHa padota A=100 x/[x.
Onpenenuth KOHEUHYIO Temneparypy T2 rasza, eciiu 10 CKaTus KHCIOPOJ HaXOAWICS IMpHU
temneparype T1=300 K. (454 K)

Boicokuii yposens

1. Ta3, 3anumaBmmii 06bem Vi=12 1 mox gasinenuem p1=100 xlla, 6p11 n306apHO HArpeT OT
temmeparypsl T1=300 K 10 T,=400 K. Onpenenuts padoty A pacmupenus raza. (400 JIx)

2. Tlpm angmabaTtHOM CKaTWH Taza ero oObeM yMmeHbImmiIcs B n=10 pa3, a gaBiIcHHE




yBernumniock B k=21,4 paza. Onpenenuts otHomenue Cp/Cy Termoemkocteii 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. OnpenenuTts KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxarus. (754 K, 674 [1x)

4. Kucnopon, 3anmmaBmmii o6weM Vi=1 1 monm paBienueM pi1=1,2 MIlla, aagmabaTHO
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/n

1 KIIZ TeruoBoii MamuHbl, paboratomeld 6e3 | 1. 1Be H30TePMBbI, 1B ATHAGATHI

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. yBeJIHMYHTCS
AT= 50 K. Kak wu3smenmtcs KIIJ uageanpbHOro TEILIOBOrO | 2. HE U3MCHUTCS
nBurareis’? 3. YMEHBIIUTCS
4. Henb3s CKa3aThb, HE
3Has UCXOJHBIX
TEMIEPATyp
4 Kakoii u3 mnpemIokeHHBIX HWXKE TpadUKOB NPABUIBHO | 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, 'S5
5 VYkaxkuTe nUKI, KOTOpoMy cooTBeTcTBYeT MakcumanbHoe KILJT | 1. Juzens
TEIJIOBOTO JABUTATENsL. 2. Xamdpu
3. OtTO
4. Bpaitrona/Jxoymns
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. WpeanpHas TeruioBas MalinHa; padoTaromas mo nmukiy KapHo, coBepimaer 3a OJUH LUK

paboty A = 73,5 x/Ix. Temneparypa narpesarens t1 = 100 °C, remnepaTypa X0JI0AUIbBHUKA
to= 0 °C. Haiitm komumdecTBO TeIUIoTH Q1, IMOJIydaeMoe MAITUHOW 3a OJWH IHKJI OT
HarpeBaresl, U KOJMYECTBO TerIoThl Q2, 0TJaBaeMoe 3a OJTHU LIMKJ XOJOMMIbHUKY. (0,274
M/Tx, 0,2 M/Tx)




3.

4.

Haiinure nsmenenune AS sHrponuu npu mnpespamieHud m=10r sipna (t= 20°C) B map
(t=100°C). (88 dx/K)

Macca m = 10 r xuciaopona 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)

CoBepiuiast 3aMKHYTBIH 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
MOCTOSITHHOM 00Bbeme g0 pgaBiaeHuss p2=0,2 MIla. Ilocme 3Toro ras H30TepMHYECKH
pacIMpwiIcs 10 HAa4aJIbHOTO JABJICHUS M 3aTe€M M300apHO OBLI CKAT JI0 HAYaIbHOTO 00BeMa
V1. Iloctpouts rpaduk nukia. Onpenenuts Temneparypy T rasza s 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 razy 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
YBEJIMYMIIOCH B ABa pa3za. Onpenenuts n3menenne AS satponun rasza. (7,2 Jx/K)

Kycok npma maccoit m=200 r, B3saThiid mpu Temmeparype ti1=-10 °C, ObL1 Harper 1o
temneparypsl t;=0 °C u pacmiaBiieH, TOCiIe 4ero o0pa3oBaBIIascs Boja Oblia Harpera 1o
temneparypbl t=10 °C. Omnpenenute usMeHeHHME AS SHTpONMM B XOAE YKa3aHHBIX
nporieccos. (291 Ix/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)

Wneanpubiii Ta3 coepmiaer muka Kapuo. Temneparypa Tz oxmaautens paBHa 290 K. Bo
ckosbko pa3 yeenuuutcs KIIJ[ nwmkia, ecnu TeMreparypa HarpeBaTensl MOBBICHTCA OT
T1'=400 K no T1"=600 K? (1,88)

Bonopon maccoit m=100 r 6bu1 U300apHO Harper Tak, YTO 0OBEM €ro yBEJIWYMJICS B n=3
pasza, 3aTeM BOJ0pPOA OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHbIIMWIOCh B N=3
pasa. Haiitu uzmenenue AS sHTponuu B X07ie yka3zaHHbIX mporeccos. (457 J1x/K)

Kycok meau maccst m1 = 300 r ipu Temniepatype t1 = 97 °C nmoMecTriiv B KaJOPUMETP, T/Ie
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
TEIUIOM30JIMPOBAHHBIX COCY/OB, COEIMHEHHBIX MEXIY c000il TpyOkoi ¢ kpaHoMm. B apyrom
cocyze — BakyyM. KpaH oTKpbuIH, U Ta3 3alI0JHUI 00a coCy/ia, yBETUYHUB CBOM 00bEM B n =
3,0 paza. Haiftu npupamenue sutponuu rasa. (20 x/K)



Paznen 3. SIBjienus: mepenoca.

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  ko3(bdurmenta | 1. m%/c

TEIJIONPOBOHOCTH? 2. Br/(m K)

3.1Tac
4. 310 KO3 (HULIUEHT, TOITOMY 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. NIpou3BOIHAS KOHUEHTPALMH B JAHHOM
HAINlpaBJIEHHHU

4 Bepno nu, uTo mryda rpeet yenoBeka? 1. KOHEUHO, BEPHO, ATO 3HAET KAXbIA, KTO
HajeBal myoy
2. HeBepHO, Iy0a JUIIb COXPaHseT Tel1o0
YyeJI0BeYecKoro Tesia
3. rpeeT nuuIb Xopouas nyda u3s
€CTECTBEHHOT'O MeXa
4. myObl 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 JBHKEHUEM
MOJIEKYJT
4. BSI3KOCTb I'a30B C POCTOM JIaBJICHUS
YMEHBIIAETCS
5. yem 6obIre 3QGHEeKTUBHOE CEUCHUE
COyJlapeHusi 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?)

Kosddunument muddysun u BSI3KOCTH BOAOpPOJA IMPU HEKOTOPBIX YCIOBUAX paBHbI D =
1,42-10~* m%/c u 5 = 8,5 MxITa-c. HaifTu 4mcio N MoJieKya Bojoposa B eaunuie oobema. (1,8

1025 M-3)

Haifti Maccy M a30Ta, mpolemero BeieacTBre Auddysuu yepes miomanky S = 0,01 m2 3a
Bpems t = 10 ¢, ecnu rpaJueHT MJIOTHOCTH B HAIIPaBJIEHUH, TIEPIIEHANKYIISIPHOM K IJIOLIAJIKE,




Ap/AX = 1,26 xr/m*. Temneparypa azotat= 27 °C. Cpennsas AauHa cBOGOJHOrO mpobera

MOJIEKYJT a30Ta £ = 10 MKM. (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 BEpOSTHOCTH 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 — mocrosiHHas. Haiitu cpegHee Bpemst MexX Iy CTOJIKHOBEHUsMH. (1/at)

Haiitu cpenHioro qmmHY CBOOOIHOTO TMpoOera M CpeaHee BPeMsS MEXIY CTOJKHOBEHUSMH
MOJIEKYJI Ta3000pa3HOTO a30Ta, HAXOAIIETOCS P HOpMaIbHBIX ycinoBusX. (0,06 mxm, 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 OIMHAKOBBIX MapajlIeIbHbIX JUCKA, OCH KOTOPBIX COBMIAJAIOT, PACIIOJIOXKEHbl Ha
paccrossHun h gpyr ot nmpyra. Pammyc kaxkmoro mucka a, mpudeMm a >> h. OguH IUCK
BpalllaloT ¢ HEOONBIION YrIOBOW CKOPOCTHIO ®, APYroil ITUCK HemojaBMkeH. Haiith MomeHT
CWJI TPEHMsI, JEHCTBYIOIIMN Ha HEMOJABIKHBIM JTUCK, €cid KOA((UUIUEHT BSI3KOCTU Tasza
Mexy quckamu paseH 1. (N = 1,57nma’/h)

OxaMH KOHEIl CTEPKHS, 3aKII0UYEHHOTO B TEIUIOM3O0JIMPYIONIYI0 000I0UKY, MOIACPKUBACTCS
npu temneparype Ti, a gpyroit koHeny — mpu temneparype Tz. CaMm CTEpKeHb COCTOUT U3
JIBYX YacTel, JUIMHBI KOTOPBIX 11, U |2, 1 K03 PHUIMEHTHI TEIIONPOBOAHOCTH 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.

Kuakocru
ba3zoewiit yposens
No DopmyJIHpOBKa BOIIpPOCa BapuanTel oTBETOB
n/m
1 B cocyn ¢ xomogHOW BOJOM ONYIIEHA | yMEHBIIUTCS

KanmwuisipHas TpyOka. Kak wu3mMeHuTCs
YpOBEHb BOJIbl B TPYOKE NpU HarpeBaHUU

BOJBI?
2 KakoBa  pasmepHocth  koddduiuenta | 1. 3to 6e3pa3mepHast BeIHMUMNHA, pa3TUIHAS
MMOBEPXHOCTHOTO HATSHKEHUS KUKOCTHU? JUTST pa3HBIX KUIKOCTEH
2. Jlx/m?
3. H/m
4. aTo Ge3pa3MepHas BETUYMHA, OJIMHAKOBAs
IS BCEX JKUIKOCTEN
3 CTexisiHHyI0 IJIaCTUHKY TMOJABECWIN K | 1. ams pTyTu

JTIMHAMOMETDY. ITocre 3TOr0 €10 | 2. moKazaHusl OyayT OJMHAKOBBI




MIPUKOCHYJIUCh K IOBEPXHOCTU KUIKOCTU | 3. 11l BOJABI

U OoTOpBaJIM OT Hee. JlJig KakoW JKUIKOCTH | 4. 17 KEpOCHHa
PTYTH, BOJABI UM KEPOCHHA — IUHAMOMETP
MOKaKET B MOMEHT OTpPbIBa CHITy OoJIbIie?

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

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

1. Haiitu naBieHue B My3bIpbKe BO3ayXa JUaMETPOM 4 MKM, KOTOPBIM HaXOJAHUTCS B BOJIC HA
ry6uae 5 M. ATMochepHoOe napienue HopMaisHoe. (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 HaTspKkeHus 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 HOBEPXHOCTHOT'O HATSXKEHHsI HAJ0 COBEPILIMTH, YTOOBI

pa3nenuTh cHepuvecKyro Karulio pTyTH paanycoM R = 3 MM Ha JBe OJMHAKOBBIC KAILIU?
(1,47 10° Ix)

Cpeonuii yposens

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
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 cTeKJITHHBIX JUcKa paguyca R = 5,0 cM cMouniu BOJIOM U CIIOKUIIM BMECTE TaK, YTO
TOJIIIMHA CJO0s BOJABI MeXAy nuckamu h = 1,9 mxm. CunTtas cMauyuBaHueE MOJTHBIM, HAUTU CUITY,
KOTOPYIO HY>KHO MPUIIOKUTH MEPIIEHANKYISAPHO K IJIOCKOCTH 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 My3bIps paauycoM I = 1 cm? [loBepxHOCTHOE HaTsSKEHHE
MBUILHOTO pacTBopa a = 0,043 H/m. (6,35 107 JIxk)

2. Haiitn naBieHue p Bo3nyxa B BO3AYIIHOM my3bipbke jauamerpom d= 0,01 wmwm,
Haxojdmemcss Ha TiayomHeh= 20 cM 1[oa TMOBEPXHOCTHIO BOIBL.  ATMOC(EpHOe
nasienue po = 101,7 kIla. (132860 I1a)




3.

JlaBneHue Bo3ayxa BHYTPH MBUIbHOTO My3bIpst Ha Ap = 133,3 Ila Gombie aTMocgepHoro.
Haittu muamerp d myssips. TToBepxXHOCTHOE HATsDKEHHE MBUIBHOTO pactBopa o = 0,043 H/m.

(2,58 Mmm)
PeanbHble ra3ol
baszoewviit yposens
No dopmyJIHMpOBKa BOIpOCa BapuanTel oTBETOB
/1
1 VYpaBuenuem Ban-nep-Baansca craeayer | 1. npu 60bIIKX JaBJIe€HUsIX Ta3a
MOJIb30BATHCA ... 2. Ipyu MaJbIX 00BEMAX Ta3a
3. pu O6oabIIMX 00bEMaxX rasa
4. npu MaJbIX JaBJICHUSIX ras3a
2 [TonpaBka "a" B ypaBHeHuu Ban-mep- | 1. TpeOoBaHMEM  BBIMOJHEHUS  3aKOHA
Baanbca o0ycnosieHa ... COXpaHEHMsI DSHEpPruu 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/moib
5. m%/moan
4 Mosxer M 1epecTtarb  CyLIECTBOBAaTh | 1. MOKeT, MPH MOBBIIIEHUN TEMIEPATYPhI
pasHHLIa MEXIY )KUJIKUM M ra3000pa3HbIM | BelIEeCTBA 10 KPUTHYECKOI 1 BhIIIe
COCTOSIHUEM BelllecTBa’? 2. HET, HE MOYKET HUKOT1a
3. MOET, MPU OHWKEHUH TeMITepPaTyphl
BEILIECTBA JI0 KPUTHYECKOW U HIXKE
4. sl OTHUX BELIECTB MOXKET, JIsl APYTUX —
HET
5 Ha  pucynke  wu3obpaxeH  rpadux | 1. razoo0pasHomy
ypaBHeHUs Ban-nep-Baanbca. Kakomy | 2. aByx¢a3HO# cucTeMe KUAKOCTbHIap
COCTOSIHUIO  BEILIECTBA  COOTBETCTBYET | 3. TBEpAOMY
ydacTok rpaduka ab? 4. )XUJKOMY
Ppe
1. B cocyne oovemom V = 10 1 Haxoautcs macca m = 0,25 Kkr azora npu Temmeparype t =

2.

27 °C. Kakyro dYacTh JaBJICHHS Ta3a COCTaBIIIET JaBlieHHWE, OOYCIIOBJIICHHOE CHJIaMU
B3auMo/ieiicTBus MoJiekyn? (4,87%)

B cocyne oovemom V = 10 1 Haxomutcs macca m = 0,25 kr a3ora npu Temmeparype t =

27 °C. Kakyro yacTb 00beMa cocyjia COCTaBIseT coOCTBEHHBIN 00beM Mouekyn? (0,86%)




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

pacmmpeHun raza g0 obvemaVz= 1,2 M30buia coBepmieHa paboTa NPOTHB  CHI
B3aumojeiicTBus Moiiekys A = 5,684 kJ[>x. HaliTu noCcTOSHHYIO @, BXOASILYIO 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

obbema Vo= 2 Mm% Haiitu mnonmxenue AT TeMrepaTypbl HpH 3TOM PACIIMPEHHH, CUHTAS
W3BECTHOM JIJIs a30Ta MOCTOSIHHYIO ¢, BXOJIAILYIO B ypaBHeHUe Ban-nep-Baansca. (-2,339 K)

2. Kakoe maBiieHue p HagO0 TPHWIOKUTH, YTOOBI YTIEKUCTBIA Ta3 MPEBPATHTH B KHUIKYIO
YIIIEKUCIIOTY mpu Temiepatypax t1 =31 °C u t, =50 °C? (7,38 MIla)
3. HaliT m10THOCTE pi TENUST B KPUTUYECKOM COCTOSIHMH, CUUTAs U3BECTHBIMH IS TEIHS

KpHUTHUecKue 3HaueHus Txku px. (56,91 xr/m°)

Beuicokuii yposens

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

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

°C. Haiitn naBneHue p ra3a, MONB3yICh YypaBHeHHEM Ban-nep-Baanbca B mIpHBeIeHHBIX
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. XapakTepUCTUKHA MOJIEKYJI: pa3Mepbl, aTOMHas M MOJEKyJsapHas Macca. KonnuecTtBo
BEILIECTBA — MOJIb. ATperaTHbI€ COCTOSIHUSI BEIIECTBA.

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

3. OCHOBHOE YypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOPUM HJCabHOrO Tas3a, €ro
BBIBOJ. MOJIEKYISIPHO-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. Pacnpenenenue MoseKys B MOTEHIIMAILHOM T0JIe: OapoMeTpudeckas hopmyia.

7. OcHOBHbIE TOHATHUS: TEPMOJAMHAMUYECKAs CHCTEMa, MapaMeTpbl CUCTEMbI, COCTOSHUE
CUCTEMBI, pABHOBECHBIC U HEPABHOBECHBIC MIPOIECCHI, 00pPATUMBIE U HEOOpaTHMbIE TIPOIIECCHI.

8. Buytpennss sueprus. Temnora u padora. dyHkuuu nporecca u cocrossHus. Ilepsoe
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.

Xon0uapHas MallyHa.

14, Hukn Kapno. KII/] nukna Kapuo. Teopembl KapHo.

15.  HepaBenctBo Knay3uyca. DHTpOnus Kak GyHKIUsS cOCTOSHUS. DOpMyTHpOBKA BTOPOTO
Hayaja TepMOJUHAMUKHU C MCII0JIb30BAaHUEM HOHATHS SHTPONHUA. Beluncienue sHTponuu.

16.  TepmoamHamuueckue GyHKINH.

17. CBs3b HSHTPONMM C BEPOSTHOCTHIO. TepMoaMHAMHUECKass 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.  dazoBele mepexoabl 1-ro poxma. VYpaHenue Kiaitnepona-Knaysuyca. @a3oBble
JUarpamMmBbl.

21.  MexXMoneKyssipHble CHJIBI B3aUMOJCHUCTBHSI. [TorenunanbHas DHEPrus
MEXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.

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

23.  CTONKHOBEHHs MOJIEKYJ], YMCJIO CTOJIKHOBEHUH B eAMHHUIy BpeMeHU. CpenHss JUIMHA
CBOOOTHOTO TIpo0dera.

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.  JlomOJHHUTENBHOE NaBJICHUE B XKUIKOCTH TIOJ MCKPUBJICHHOW MOBEPXHOCTHIO. Dopmyra
Jlanunaca. KanwinsipHble sIBIEHUS.

27. Ucnapenne wu kunenwe xuakocteil. JlaBieHue HachllleHHBIX TMapoB. Ileperperas
KHUAKOCTb, IEPEOXIIAKICHHBIN ITap.



IIpumep BapuaHTa 3K3aMEeHALIMOHHBIX BONIPOCOB

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 BryTtpennsis sHeprus raza ckiansiBaetcs | 1. Exu E; >0
3 Ex — cymmapHoit kuHernueckoil | 2. Ex>>Eq
sHepruu Mosiekya u Ey — noreHnumansuol | 3. Ex<<Eq
sHepruu ux B3aumojneicTsus. Ilpu kakom | 4. Ex u E; He JOKHBI OBITH CBS3aHbI
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 Hekoropoil macce wuaeanpHOro rasa |2
NOJIBEIEHO  OJAMHAKOBOE  KOJIMYECTBO
TEIUIOTHl - OJUH pa3 MNpH IOCTOSHHOM
JABJICHWW, a JAPYrodM - TPH MOCTOSHHOM
oobveme. [lpu kakom mporecce (1 wmm 2)
MOBBIIICHHE 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 AnrabaTUYecKuil poLece - 3TO MpoIiecc, | 1. BHYTpEHHSS SHEPTUSI CUCTEMBI HE
IPU KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TeNJI000MeHa MeKAy
CHCTEMOM M OKPYKaLein cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHEILIHUX CUJI
4. HajJ cuUCcTEMOM HE COBEepIIAIOT paboTy
BHEILIHUE CUJIBI
5. TemnepaTypa CUCTEMbI He U3MEHsIeTCs
8 Breibepute mpaBuIbHBIE  yTBEPXKIAEHUSA, | 1. 3HTpOMUA - 3TO DYHKIIUS TIpoiiecca

OTHOCSIIIIUECS K OHATHIO "sHTponus'":

2. B H30JIMPOBAHHOM cHUCTEeMe JHTPOINHS
He MOKeT yObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIUS HE
MOKET BO3PACTATh

4. B N30JIMPOBAaHHON CUCTEME SHTPOIUS HE
MU3MEHSETCS

S. 3HTpONHS - 3TO (PYHKIHUA COCTOAHUA




KIIJI TemmoBoii MammHbl, paboTaromein
6e3 oTeph SHEpIuH, SBIISICTCS
MaKCHMaJIbHBIM, €CIH €€ pabOYui MK
BKJIIOYAET ...

1. a1BE M30XOpHI, IBE U30TEPMBI

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

Koa¢dduimeHT BHyTpeHHETO TPEHHS - 3TO
dusnueckas BEJINYMHA, YHCIICHHO
paBHas...

1. uMIynbCy, IEPEHOCUMOMY B €IMHUILY
BPEMEHHU, Yepe3 CAUHHUILY IUIOIAU B
HaIlpaBJIECHUH, IEPICHAUKYISIPHOM
CKOpPOCTHU

2. cpeau OTBETOB HET MPABUIIBHOTO

3. cuje BHYTPEHHETO TPEHUs], EUCTBYIOLEH
MEXY CJIOSIMU KHIKOCTH Ha €IUHUILY
TJIOIIAAN UX COMPUKOCHOBEHUS TIPHU
W3MEHEHUHU CKOPOCTH 32 €IMHUILY BPEMEHU
4. cujie BHyTPEHHer o0 TpeHusl,
NeHCTBYIOIIEH MeKIY CA0AMH KUTKOCTH
¢ IVIOIIAAbI0O UX COMPUKOCHOBEHUS,
PaBHOIi eMHNILIE, IPU I'PaJHEHTE
CKOPOCTH, PABHOM €JIMHUIIe

13

HckpuBieHre NOBEPXHOCTU  KUJIKOCTH
CO3/1aeT  JIOINOJIHUTEIbHOE  (JIaIIacoBoO)
naBieHue. BcnenctBue 3TOro jaaBiieHUE
BO3JyXa B MBUIBHOM IIy3BIPE HECKOJIBKO
Oonprie  armocdeproro.  [loBbimeHHOE
JaBJICHUE CYLIECTBYeT W B  Kallle.
Nmerorcst ogHOro JauaMmerpa Karmis |
MBUIBHBIA IIY3bIPDb U3 OJHOM M TOU XK€
xuakoctu. ['ne naBiaeHwe MeHblIe -
BHYTPH I1y3bIPsl WJIM BHYTPU Karuiu?

Kaljis

14

KakoBa  pasmepHOoCTh KO3 duImeHTa
MIOBEPXHOCTHOT'O HATSYKEHUS KUJIKOCTH?

1. aT0 OGe3pa3zMepHasl BeTUINHA, OJJUHAKOBAs
JUTSL BCEX JKHJIKOCTEH

2. 910 O6e3pa3MepHasi BETMYNHA, pa3IMuHas
JUTSL Pa3HBIX KHUAKOCTEH

3. Jdx/m?

4. H/'m

15

Haiinure Maccy Bo3ayxa, 3alOiHSIOLIETO
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 KBaapaTuyHasi CKOPOCTb
MOJIEKYJI HEKOTOPOT'O ra3a, eCiIi U3BECTHO,
9TO IUIOTHOCTH ero 26 r/M°, a maBieHwe,
OKa3bIBa€MOE WM Ha CTEHKH cocyna, 3.7
klla?

V=653 m/¢




17

[InoTHOCTH ~ HEKOTOpOro  ra3a  Ipu
HOPMAJIBHBIX 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 obwemom 4.5 1 HaxomuTcs
3.10%2 wMonekynm JBYXaTOMHOTO TIa3a.
Koadduiment TemaonpoBOAHOCTH Tasa
paBeH 0.02 Bt/(m.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. KonmdyecTBo BemiecTBa —
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

MOJYJIIO CKOPOCTH. XapaKTEpHbIE CKOPOCTH MOJEKYJ: CpeIHss, CpelHsAs KBaJpaTudHas, Hanbosee
BeposaTHas. OnbiT LlTepHa.

6. Pacripenenenre MoyieKys B MOTEHITMAIBHOM TI0JIe: OapoMeTpuueckas hopmyia.

7. OcHOBHbBIEC TOHATHA: TEPMOAMHAMHUYECKAs CUCTEMa, MapaMeTpbl CUCTEMbl, COCTOSHHE CUCTEMBI,
PaBHOBECHBIC U HEPABHOBECHBIE MPOIECCHI, 00paTUMbIC U HEOOPATUMBIE TTPOLIECCHI.

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

0. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKocTb ¥ 4YHMCIO  CTENEHEH  CBOOOJBI.
DKCnepuMeHTaIbHAs 3aBUCUMOCTh TEINIOEMKOCTH BOJIOPO/A OT TEMIIEPATYPHI.

10.  AnuabaTHBIN U MOJUTPOITHBIN MPOLIECCHI, UX YPABHEHHUS.

11. Pabota naeanbHOro raza B pa3JIMuHbIX MPOIECCaX.

12.  Tuxnuueckue mponecchl. [lepBoe Hayano TEPMOAWHAMUKH JUISI LUKIMYECKHUX MPOLECCOB.
Tennosbeie MamuHbl. KIT/] TenmoBbix MammH.

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

XO0n01nIbHAS MAILIMHA.

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

15.  HepaBenctBo Knay3myca. DHTponus kak QyHKIus coctosHus. @opMynupoBka BTOPOTO Hadaia
TEPMOJUHAMUKY C HCIIOJIb30BAHUEM MOHITHSI SHTPOMNUS. BrIuucCieHne Y HTPOHH.

16. TepMmoanHamMuyeckue QyHKIUH.

17. CBs3b SHTpONMU C BEPOSTHOCTHIO. TepMoOJMHAMHUYecKas BEpPOATHOCTh cocTosHus. dopmyna
Bbonbimana. CtaTuCTHUECKU CMBICT BTOPOTO Hayajla TEPMOAMHAMUKH.

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

19.  H3otepmbl peanbHbIX ra3oB, UX CpaBHEHHME ¢ M30TepMamu raza Ban-nep-Baansca. Kputnueckue
COCTOSIHUSI.

20.  dasosble nepexosl 1-ro pona. Ypasuenue Knaitnepona-Knaysuyca. ®a3oBble 1uarpamMMsl.

21.  MexMoONeKyasIpHble CHIBI B3auMozeicTBus. [loTeHIMampHass DHEPTUS MEXMOJICKYISIPHOTO
B3alMOJECICTBUS.

22. SIBnenus nepeHoca B razax DKCIIEpUMEHTANbHBIE 3aKOHbI (3akoHbl Puka, HetoToHa, Dyphe).

23.  CTONKHOBEHHMS MOJIEKYJI, YHCIO CTOJKHOBEHUH B eIUHHILY BpeMeHU. CpeqHsis JJIMHa CBOOOJHOTO
npobera.

24.  TlonmyyeHue ypaBHEHUH NepeHOCa KMHETHYECKUM METOA0M. BoipaxeHus 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 )KUJIKOCTh — TBepaoe Teno. Kpaesoit yroa.

26. JlonmoTHUTENPHOE JABJIICHUE B KUJIKOCTH MOJ MCKPUBJICHHON MOBEpXHOCThIO. @opmyna Jlamnaca.
Kanunnspuseie sBienus.

27. Ucnapenne m kuneHue xuakocteil. JlaBneHue HaChIIEHHbIX NapoB. lleperperas >KUIKOCTb,
MepeoxXyIaxAeHHbIN nap.



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

Ne ®opmyIMpOBKa BOIIPOCa BapuanTsl 0oTBETOB
/1
1 B Gannone HaxoauTcs 5 Moneii BemtecTsa. | 1. 4-10%°
KonnyecTBo Mosiekyn B 6aijioHe 2.6-10%
IIPUMEPHO PABHO ... 3.5-10%
4.3-10%
2 B HekoTopoMm mpolecce TemnepaTypa ra3a | yMeHbIIHTCS
YMEHBIIAETCS, a ero o0BeM
yBesnnuuBaeTcs. Kak n3mMeHuTcs 1aBieHUE
IIpY IOCTOSIHHOW Macce rasza’?
3 Buytpennss sHeprus rasa ckiaabiBaercs | 1. Ex u Eq >0
3 Ex — cymmapHoir kuHernudeckol | 2. E>>Eq
sHeprun Mosiekyn u E; — notenmuansaoi | 3. Ex<<E;
sHepruu ux B3aumojeicTBus. [Ipu kakom | 4. Ex u E; He 1OMKHBI OBITH CBSI3aHBI
cooTHolleHUn Mexay Ex m En cocTossHME | HHKAKUM COOTHOLIEHHEM
raza MOXeT ObITb omucaHo ypaBHeHueM | 5. E=E;
MenneneeBa-Knaiinepona?
4 [Topsimok AuaMerpa MPOCThIX MOJIEKYI ... 1.10%m
2.101%m
3.10% M
4,102 m
5. IpaBWJILHBINA OTBET HE NIPUBEJICH
5 K HekoTopoii Mmacce wupaeanbHOro rasa | 2
MOABEACHO  OJMHAKOBOE  KOJMYECTBO
TEIUIOTHl - OJHUH pa3 MpPU TOCTOSHHOM
NABJICHUHU, a JPYrOM - OpU MOCTOSIHHOM
o0beme.
I[Ipu xakom mpomecce (1 wmmm  2)
MOBBIIIICHUE TeMITepaTypbl OyaeT OombIe?
6 IIpu wn30xOopHOM ImpoLEecceE BHYTPEHHsS | 1. yBeJnuHMBaeTcs
SHEPrusi OJJHOATOMHOTO HJCAIIbHOTO Ta3a | 2. U3MEHSETCS B 3aBUCHMOCTH OT
MIPU YBEJIMYEHUHU JABJICHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIaeTcs
4. He U3MEHseTCs
7 AnmabaTHYeCKUid TPoLIecC - ATO Tpoliecc, | 1. BHYTpEHHSS SHEPTUSI CUCTEMBI HE
IIPU KOTOPOM ... U3MEHSETCS
2. He MPOMCXOMT TeNJI000MeHa MeKIY
CHCTEMOH M OKPYkKaILue cpeaoi
3. cuctema He coBeplIaeT paboTy MPOTUB
BHEILIHUX CHUJI
4. HaJ cUCTEMOI HEe COBEpIIAIOT paboTy
BHEILIHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 BriGepute mpaBuibHBIE  YTBEPXKIEHUSA, | 1. 3HTpOMUA - 3TO PYHKIIUS TTpoliecca

OTHOCAILIMECS K TOHATHIO "dHTponus":

2. B H30JIMPOBaHHOI cHUCTeMe JHTPOINHS
He MOKeT yObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIHUS HE
MOKET BO3PACTATh

4. B U30JMPOBAHHOM CUCTEME DHTPOIUS HE
WU3MEHSETCS

S. 3HTpONUA - 3TO (PYHKIUA COCTOAHUA




KIIJl TemoBoit MamuHbl, paboTaromein
6e3 oTeph SHEpruu, SABIISICTCA
MaKCUMAaJIbHBIM, €CJIi €€ pabo4uid IIHKII
BKJTIOYAET ...

1. 1BE M30XOPHI, ABE U30TEPMBI

2. nBe aanadatskl, BE U30X0PbI

3. 1Be H30TEPMBbI, /IB€ aAMA0AThI
4. nBe n300apkl, 1BE N30XOPHI

10 Temnepatypy HarpeBaTes u | 1. ymenpumics
XOJIOMWJIbHUKA  TEIUIOBOTO  JABUTIaTens | 2. He U3MEHUIICS
MOHU3WIM Ha OJUHAKOBOE KOJIMYECTBO | 3. OTBET HE OJJHO3HAUEH
rpanycoB. Kak n3menuncs npu srom KIIJI | 4. yBeauuuics
nBurareis’?
11 3aBUCUT M  OT  IUIOTHOCTH  Ta3a | HeT
K02 (D PUIMEHT BAZKOCTH?
12 KoadduureHnt BHyTpeHHET0 TpeHHs - 3T0 | . UMIynbCy, IEPEHOCUMOMY B €AMHHULLY
¢dusnueckas BeJIWYMHA, YUCICHHO paBHas | BPEMEHH, Yepe3 €ANHUILY IIOIAIN B
HaNpaBJICHUH, IEPICHAUKYIIPHOM
CKOPOCTH
2. cpenu OTBETOB HET MPABUIILHOTO
3. cuiie BHYTPEHHET 0 TPeHuUs, AeHCTBYIOIIEH
MEXY CIIOSIMH KHUJIKOCTH Ha CTUHHILY
TUIOMIA/IA UX COMPUKOCHOBEHHUSI IPU
M3MEHEHHH CKOPOCTH 32 €JMHHILY BPEMEHHU
4. cuie BHYTPEHHEI0 TPeHusl,
AelicTBYIOLIEH MeKIY CIOSIMHU KUAKOCTH
¢ IJIOIIAIbI0 UX CONPUKOCHOBEHMS,
PaBHOIi eIMHUIIE, P TPAIHEHTe
CKOPOCTH, PABHOM e/IMHHIIEe
13 VckpuBreHre TOBEPXHOCTH KHIKOCTU | KAaIJIsi
CO3/aeT JOMOJIHUTENbHOE (JIarIacoBo)
naBieHue. BcenencrBue »TOro naBieHuE
BO3[lyXa B MBUIBHOM Iy3bIPE HECKOJBKO
Oonpmre  armocdepHoro.  [loBeimeHHOE
JaBlieHHe CYIIeCTBYyeT M B  KaIlle.
Nwmerorcs opgHOro naumamMerpa Kamisl |
MBUIBHBIM IYy3bIpb W3 OJHOM U TOW XK€
KHUIKOCTH. [7e [aBieHuWe MeEHbIe -
BHYTPH My3bIPS HIIM BHYTPH Karuiu?
14 KakoBa  pasmepHocth  ko3(dunuenta | 1. 3To 6e3pa3mepHas BeIMUMHA, OJUHAKOBAs
MOBEPXHOCTHOT'O HATSKEHUS KUAKOCTH? JUISL BCeX KUJKOCTEN
2. 910 O6€3pa3MepHasi BeTUYNHA, pa3IHIHas
JUISL Pa3HBIX XKUJKOCTEH
3. Jx/m?
4. H/'m
15 Haiinure maccy Bo3myxa, 3amonsstomero | m=340 kr
aynutoputo BbicoTOM 3.1 W mIomanpro
nona 89 M. JlaBnenne Bosmyxa 100 xITa,
TeMIeparypa ITOMEILIEHUS 10°C.
Monsipnass macca Bo3ayxa pasHa 0.029
KI/MOJIb.
16 | KakoBa cpenHsisi KBaapaTHyHas CKOpocTh | Vie=653 m/c

MOJIEKYJI HEKOTOPOT'O ra3a, eciii U3BECTHO,
9TO IUIOTHOCTH €ro 26 T/M°, a JaBleHHe,
OKa3bIBa€MO€ MM Ha CTEHKH cocynaa, 3.7
klla?
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[InoTHOCTH ~ HEKOTOpOro  raza  IpH
HOPMAJIBHBIX yCJIOBMAX 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 obvemom 4.5 1 HaxomutTcs
3.102 wMosekyn JBYXaTOMHOTO Ia3a.
Kosddunuent TtemnonpoBogHOCTH 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.

Px=2.46 Ila




MUHOBPHAVYKHM POCCUUA
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOEe
@ YUpEKIECHHE BBICIIET0 00pa3oBaHUsL

«Yensbunckuii rocynapcrBenHbiil yausepeute» (GPI'BOY BO «Uenl'Vy)

PaGouas mporpamMma aucuuivHbl "MosekysspHas ¢pu3uka" o HarnpaBIeHHIO MOAroTOBKY (crermansroctr) 03.03.03
"Paguodusnka” HanpasieHHOCTH (poduitio) TeaeKkOMMyHHKAMOHHBIE CHCTEMbI M HHOPMAILIMOHHBIE TEXHOIOTHH
OI'BOY BO «Henl'V»

ctp. 30

Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanuem kadenpsol o01Ield U TeopeTHYeCKO GU3NKN

[Iporokon 3acenanust Ne 05 ot 18.01.2024

3aBenyroumii kadeapoi COIIaCOBAHO A.E. Maiiep

ABTOp (COCTaBHUTEIb) O.B. EperHoBa

Crpykrypa padoyeil nporpaMmmbl co0OoTBeTCTBYeT npukasy pexkropa ®I'bOY BO «Heal ' V»

ot «13» anmpeas 2021 r. Ne 247-1
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