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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henb quctumuinbl «MosekysipHast pU3HKa» COCTOUT B (POPMHUPOBAHUH Y CTYIICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS H
(hyHIaMeHTanbHO# 6a3bl 3HAHUH B 0071aCTH (PU3UKH.

OCHOBHBIE 33J1a4l TUCITUTUIHHBI: N3YUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHN U 3aKOHOB TEPMOJUHAMUKU U MOHeKyH}IpHOP‘I (bI/I3I/IKI/I.
3HAKOMCTBO ¢ OCHOBHBIMH METOJaMHU HCCHCI[OBaHHﬁ, HCIIOJIb3YEMbIMHU B (1)1/131/11(6.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIIIMHE HAIIPABJICHbI HA JOCTHKECHUE NHAUKATOPOB!:

OIIK-1.1. O6nanaeT 6a30BEIMU 3HAHHUSMH, TTOJTYYCHHBIMHU B 00J1aCTH QU3NUKU U PaTuO(U3HKH.

OIIK-1.2. leMOHCTpHpYET yMEHHUE pelaTh 3a1a4u, GOpMyJIUpyeMble B paMKaX GU3UKU U PaguoGU3UKH.

OIIK-1.3. IMeeT HaBBIKK MCIOJIB30BAHHS OCHOBHBIX MOHATHH, TEOPEM, 3aKOHOB (PU3UKHU M PaTuO(U3UKH JUIS PEUICHUS 3a/1a4
po¢eCcCHOHAILHON IeSTeIbHOCTH, B TOM YHCIIE B cpepe NMe1arorn4eckoi AeaTeIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.02

2.1 TpeGoBaHus K NMpeIBapPUTEIHLHOI MOATOTOBKE 00yYal0IIerocs:

MexaHuka

2.2 JIucUUNIMHBI U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHUE JAHHOW AUCHMILIMHBI (MOAYJIs1) HE00XOANMO KaK MpeallecTByIolee:

9H€KTpI/I‘IeCTBO U MarHc€TUusm

OnTuka

ATtoMHas (usnka

TepmoauHamuKa

Craructuueckas Gpusnka

3. KOMIIETEHLIIM OBYYAIOILETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: Cnnoco0eH npuMeHATH 6a30Bble 3HAHHUA B 00J1aCTH (PM3NKH U PaIHOQU3NKHU U HCIO0JIb30BATh UX B
npo¢eccHOHAIBLHOM 1eATeJIbHOCTH, B TOM 4Hcjie B cepe meaaroru4eckoi 1esiteJJbHOCTH;

3HaTh:

Jns noctmwkenns OIIK-1.1: ncnonb3oBaTh 6a30Bble TEOPETUUECKUE 3HAHUS [0 MOJICKYISIPHON (hU3MKE IS peLIeHUs
npodeccHoHaNBHBIX 33/1ad; OHUMATh, H3/1araTh H KPUTHIECKH aHATTM3UPOBATh 0a30BYI0 00MEePHU3MIecKy0 HHPOPMAIIHIO;
I0JIb30BaThCS. OCHOBHBIMU MOHATUSIMHU, 3aKOHAMU ¥ MOJAEIAMH MOJIEKYJISIPHOH (HU3HKH B TPOPECCUOHAIBHOM AeSTEIbHOCTH

YMmeTh:

Jus noctmwkenus OITK-1.2: ncnonb3oBaTh 0a30BbIe TEOPETHUECKUE 3HAHUS 110 MOJICKYIIPHON (U3MKe; TOHUMATh, U3J1araTh U
KPUTHYECKH aHAIU3HPOBATh 0a30BYI0 00IIehH3NICCKyI0 HH(POPMAIIHIO; TOJIB30BATHCS OCHOBHBIMH ITIOHATHAMH, 3aKOHAMH U
MOJEIAMH MOJIEKYJSIPHOH (hU3HKH

Baanerts:

Jus noctkenns OITK-1.3: HaBBIKOM pelleHHs KOHKPETHBIX (PU3HMUECKUX 3a/1ad; MeToAaM1 00pabOTKH U aHaIu3a
9KCIEPUMEHTAIBHON M TeopeTndeckoil (prudeckoi HHpopMauH

B pe3yabTaTe 0CBOCHUS THCHUITIMHbI OﬁyllalOl[II/lﬁCﬂ JOJIZKCH

3.1{3naTn:

3.1.1|ucnonb30BaTh 6a30BbIC TEOPETHUECKHE 3HAHUS MO MOJICKYJIAPHOHN pU3MKe A perieHns NpoecCHOHATBHBIX 337134,
MOHMMATb, H3JIaraTh U KPUTHYECKH aHATU3UPOBATh 0a30BYIO 00IIEHH3HICCKYI0 HHPOPMAIIHIO; TOJIH30BATHCS
OCHOBHBIMH IIOHATHUAMH, 3aKOHAMHU U MOJICIIAMHA MOJ'ICKyJ'I}IpHOﬁ (I)I/I?)I/IKI/I B HpO(l)eCCI/IOHaHBHOﬁ JACATCIBbHOCTH

3.2|YmeTh:

3.2.1|ucnonp3oBaTh 6a30BBIE TEOPETUUECKHE 3HAHUS 10 MOJICKYIISIPHON (DU3MKe; IOHUMATh, U3J1araTh U KPUTHICCKH
aHATM3UPOBATh 0a30BYI0 00IIE(HU3NUECKYI0 HHPOPMAIUIO; MTOJIb30BATHCS OCHOBHBIMU MOHSATHIMHU, 3aKOHAMH U
MOJICIISIMH MOJICKYIISIPHOM (pU3UKH

3.3|Baagern:
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cTp. 4

3.3.1

TEOpeTHYECKOH (hu3nveckoit HHPpoOpMaIu

HaBbIKOM PCHICHUSI KOHKPETHBIX (1)H3H‘{€CKI/IX 3ajJa4, MCTOIaMH O6pa60TKI/I " aHaliu3a BKCHepHMeHTaﬂbHOﬁ u

4. OFBEM JUCLUIIMHBI (MOY.JIST)

O6Laa TpyooeMKoCTb

33ET

YacoB 1o yueOHOMY IUIaHY :
B TOM YHUCIIE :
ayIUTOPHBIC 3aHATHS
camocTosTeNbHasd padora : 11
4acoB Ha KOHTponb : 18
KOHTaKTHas pabora: 79

108

68 9K3aMeHBI 2

Bunp! kKOHTpoONIs B cemecTpax:

HKP: 11
5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOJIYJIST)
Kon HaunmenoBaHue pa3/ie/ioB U TeM /BUJ 3aHATUs/ Cemectp | YacoB Jlutepatypa
3AHATHS / Kvbne
Paznen 1. MosiekyJIsipHO-KHHETHYECKASI TEOPHS H/1€aJbHOT0 ra3a
1.1 TIpenmer u3ydeHnss MOJICKYIAPHOH (GH3UKH. MOJIEKYJIbI, HX XapaKTePUCTUKH: 2 12 JIT.1 JI1.2 JI1.3J12.1
pa3Mepsl, MOJIEKYJISIpHAs U MOJISIpHAsi Macca, KOJIMYecTBO MoJiel. VneanbHbiid J12.2 J12.3J13.1 JI3.2
ra3, 3aKOHBI UAeaIbHOro Ta3a. Temnepartypa. YpasHenne Knaiinepona— JI3.3
MenneneeBa. OcHoBHOe ypaBHeHue MKT uneansHoro rasza. ucio crenexei 91 3233 24 25 56
CcBOOOBI MOJIEKYJT. DIIeMEHTapHEIE CBEIEHHS 13 TEOPHU BEPOSTHOCTEH. 27
Pacnipenenenne Makcsemia 1 Makcsenna-bonsimana. bapomerpuueckas
¢dopmyna. OnsiTHOE 000cHOBaHHe MKT. JnmnHa cBobogHOTO TIpodera
Mouekyi. /JIex/
1.2 Pemenne 3anad ¢ ncnonp3oBaHNEM OCHOBHBIX 3aKOHOB 1 ypaBHeHUH MKT 2 12 JIT.1 JI1.2 JI1.3J12.1
uneanbHoro rasa /I1p/ J12.2 J12.3J13.1 JI3.2
JI3.3
01 32 33 24 25 56
37
1.3 MonekynsipHble IPEICTaBIEHUS O BELIECTBE. XapAKTEPUCTUKH MOJIEKYIL. 2 2 JIT.1JI1.2 JI1.3J12.1
3aKkoHbI HIeaNbHOTO raza. OCHOBHBIE pacTpeAeNIeHus sl HeaIbHOTO ra3a. J12.2 J12.3J13.1 JI3.2
/Cp/ JI3.3
3132 33 54 35 D6
97
Pa3nea 2. TepmonnHaMuKa HIeaJbHOT0 ra3a
2.1 OcHOBHBIE TTIOHATHUS TepMoTuHAMUKH. [lepBoe Ha4amo TepMOJUHAMHUKH, 2 10 JIT.1 JI1.2 JI1.3J12.1
pabora u Terora. TemIoeMKOCTh, €€ CBA3b C YUCIIOM CTENeHel CBOOObI JI2.2 J12.3J13.1 J13.2
MOJIeKy1. YpaBHEHHUS TEPMOANHAMHYECKHX TpolieccoB. Bropoe Hauano JI3.3
tepmonuHaMuku. [uka Kapuo u Teopemsl Kapro. HepasenctBo Knaysuyca. 019233 34 35 06
DHTponHs. DHTPONHS U BEPOATHOCTh. TepMoauHamMuieckue GyHkuuu. /JIex/ 37
2.2 Pemienue 3anau no TepMoaArHaAMHKE UaeanbHoro rasa /TIp/ 2 10 [ JI1.1 J11.2 JI1.3J12.1
J12.2 J12.3J13.1 J13.2
JI3.3
010233 34 35 26
37
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23 IlepBoe Havano TepMoanHaMUKHU. TennoeMkocTs. BTopoe Hauano 4 JIT.1J11.2 J11.3J12.1
TepMoaMHaMuKu. DHTponus. TepmoanHamudeckue pynkiuu. /Cp/ JI2.2 J12.3J13.1 J13.2
J3.3
D132 33 54 35 26
97
Pa3nen 3. SIBiienus nepenoca
3.1 TemIonpoBOAHOCTh, BHYTpEHHEE TpeHKe 1 AudQy3usi, ypaBHEHHUS 3THX 4 JIT.1 J11.2 JI1.3J12.1
nporeccoB. KoahuuueHTs TeronpoBoHOCTH, BA3KOCTU U JUQPy3uu i JI2.2 J12.3J13.1 JI3.2
uneanbHOro rasa. /Jlex/ J3.3
013233 2435 26
37
32 Pemenne 3amaq Ha siBneHuE epeHoca 6 JIT.1 J11.2 JI1.3J12.1
Mp/ J12.2J12.3J13.1 JI3.2
JI3.3
30132 33 2435 26
37
33 SIBnenus nepeHoca. SIBJIeHuUs nepeHoca B yJIbTpapa3pspkeHHbIX razax /Cp/ 2 JIT.1J11.2 J11.3J12.1
J12.2J12.3]713.1 JI3.2
J3.3
D132 33 54 35 26
97
Paznen 4. PeasbHble ra3sl M ;KHIKOCTH
4.1 Cwtel B3aMMOACHCTBHS MEX Ty MOJIEKyIaMu. Y paBHeHHe Ta3a Ban-nep- 8 JIT.1 JI1.2 JI1.3J12.1
Baaisca, n3orepMsl peanbHoro rasa. IlopepxuoctHoe HaTspkeHue. ©a3oBble J12.2J12.3J13.1 JI3.2
niepexoiel, ypaBHeHue Knainepona-Kiaysnyca. CMaunBanue u JI3.3
HECMa4MBaHUE, KpaeBoH yroi. JloNOIHUTENbHOE 1aBJIeHHE Hall 0132 33 54 55 56
WCKPHBIICHHOH MOBEPXHOCTHIO KUAKOCTH. KanmiuisipHble SBICHUS. 37
Wcnapenue u xunenue xuaxkocteil. JlaBieHne HaCchIIEHHBIX TapoB.
Tleperperas *KHUIKOCTh, EPEOXIIAKICHHBIN map /JIex/
4.2 Pemienue 3agau Ha BeIYMCIIEHNE TAPAMETPOB PEANIbHBIX Ta30B, 6 JI1.1J11.2 J11.3J12.1
MMOBEPXHOCTHOE HATSDKEHUE ¥ KANMJUTSIPHBIC SIBICHUS JI2.2 J12.3J13.1 JI3.2
Mp/ J3.3
D132 33 54 35 26
97
43 Peanbhbie rasel. XKXugkoctu. /Cp/ 3 JI1.1 J11.2 J11.3J12.1
J12.2J12.3]713.1 JI3.2
JI3.3
D132 33 34 35 26
37
Paznen 5. Mnast koHTakTHasi padoTa
5.1 WunuBunyanbHble KOHCYIBTAINH, TEKYIUH KOHTpois /MTKP/ 11 JIT.1J11.2 J11.3J12.1

J12.2J12.3]13.1 JI3.2
JI3.3

0132 33 34 35 26
o7

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. Ilepeyens BUIOB OLEHOYHBIX CPEACTB

Ortuer 1o NPAKTUYCCKUM 3aJIaHUAM.

© ®I'bOY BO «Henl 'V
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KOHTpOJ’IBHLIe BOIIPOCHI.

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUA U UHbIC MaTepHUaJIbI 1JIs TeKyl.lIeﬁ aTreCcTalluu

TunoBble KOHTPOJIBHBIE 3aJJaHNS ¥ HHBIE MaTepHUaIbl JAJIs TEKYyIeH aTTecTanuu npejacrasieHsl B [Ipunoxenun 1.

6.3. TunoBbIe KOHTPOJIbHBbIC BONIPOCHI U 3aJJlaHUA JJIsA l'IpOMe)I(yTO‘lHOﬁ aTrecTaluu

Turnosie KOHTPOJIbHBIC BOIIPOCHI U 3alaHUS IS HpOMe)KyTO‘-IHOﬁ aTTeCcTallui IPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2.

6.4. Kputepuu oneHnBanus

3agaHus K MPAKTHYECKUM 3aHATHSAM CTYASHTHI BHIIOJIHSIIOT B TEUCHHE CEMECTpa Ha MPaKTUUECKHUX 3aHATHAX U B hopme
CaMOCTOSITENIbHOM paboThl. 331241 CrPYIIIUPOBAHbI 110 TeMaM MPAKTUYECKUX 3aHATHH. [lo 5K3aMeHa y CTyJIeHTa JI0JDKHA ObITh
3auYTeHa KaxKas u3 6 00s3aTeIbHBIX TEM MPAKTHYCCKHUX 3aHATHI 1-T0 YPOBHS CIOXKHOCTH. [10 KaKa0# TeMe CTYICHT MojiydaeT
3aJJaHKe, COCTOSIIIEE U3 5 TEOPETHYECKUX BONPOCOB U 8§ 3a1a4. [IepBbie Tpu TEOPETUYECKUX BOMPOCA SBISIOTCA 0053aTeIbHBIMH.
Ecnu cTyneHT nmpaBmiIbHO OTBETHII Ha MEPBBIE TPH BOIPOCA U PELIWII 5 3a/1a4, TO TeMa CUNTACTCS 3a4TEeHHOH. 3a KaXKIyI0
3a4TEHHYIO TEMY CTYJEHT [OIy4aeT OIpeIeIeHHOEe KOJIMUECTBO OaJlIOB, KOTOPOE 3aBUCUT OT YKCIIa IPABUIBHO PEIICHHBIX 3a/1a4 U
OT TOTO, OBUIA JIM IaHHAS TeMa 3ayTeHa BoBpeMs. [1o TeMaM MpakTHYeCKHX 3aHATHH TakKe MpeTyCMOTPEHBI 33/1a4H Ooree
BBICOKOT'O YPOBHSI CJIO)KHOCTH U JONOJHUTENbHAS TeMa IPAKTHUECKOT0 3aHATUS «PeanbHble ra3pl». 3a1a4u 1o JaHHBIM TeMaM
CTYIISHT MOJKET peIlaTh U AUCTaHIHOHHO.

Kputepuu onieHrBaHus 3aJaHUi IO TEMaM MPAKTUYECKUX 3aHATHIHA:

- 3auTeHbI Bce TeMbI 1-ro 1 60Jiee BHICOKUX YPOBHEH CII0KHOCTH, IOTIOJHUTENIbHAS TeMa - 5-6 06asioB;

- 3auTeHbl Bce TEMBI 1-r0 YpOBHS, TEMbI 00JIee BHICOKUX YPOBHEH CII0)KHOCTH, JOTIOJHUTENIbHAS TEMa 3a4TeHbl YacCTHYHO - 2 -4
0asioB;

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

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

Kpurepuu onieHuBaHUs 3K3aMEHALOHHOTO TECTa!

- OTBeJaeT Ha BCEe TEOPETUIECKHE BOIIPOCH] X MOKET 00OCHOBATh OTBETHI, BOCIIPOM3BEIS COOTBETCTBYIOLINE MAaTEMaTHIECKIE
BBIKJIAJIKH U JJOTUYECKHE PACCYXKJICHUs, pelllaeT 3aJaul U [IPaBWIbHO 0OOCHOBBIBAET IPUHSATHIE pellleHUs. BO3MOXKHEI
HECYIIEeCTBeHHbIC OOk - 17-20 6amios;

- CTyZ#eHT TBepJl0 3HaeT MaTepuall, OTBEUaeT Ha TEOPETHUYECKUE BOIIPOCHl M MOXKET 000CHOBATh OTBETHI, BOCIIPOU3BEIS
COOTBETCTBYIOLIHE MaTEeMaTHIECKHE BBIKIIA/IKA H JIOTHYECKUE PACCYKACHUS, pelaeT 3aJa4i 1 000CHOBBIBAET MIPHUHSITHIE PELICHUSL.
JlomyckaroTcst HerpyOble OIMOKH NPU PEIICHUH 33/1a4H WIM 000CHOBAaHMU OTBETOB HAa TEOPETHYECKHE BOIIPOCHl - 14-16 Gaiios;
- 3HaeT «TEOPETUIECKHII MUHIMYM», T.€. OTBEYaeT Ha BOIIPOCHI 0A30BOr0 YPOBHS M 3HAET OCHOBHBIE MOHSATHS, COOTHOLICHHUS,
Ha3BaHMe U (HU3HUECKUIl CMbICT BeIMUUH. Perenun 3aga4 BeI3bIBaeT Oonbluue 3aTpyaHeHuss - 11-13 6anios;

- He mo>xet orBeTnTh Ha Bompoc 6azoBoro ypoBHsi - 0-10 6amios.

IIpu noxBeseHUM UTOTOB YUUTHIBAIOTCS PE3yJIbTaThl TEKyIEeH arTecTanuy. [lomydeHHble 3a TEKYIIYI0 aTTeCTalUI0 OalIbl
CYMMUPYIOTCS ¢ GaJutaMH, MOTYYEeHHBIME MIPH MPOXO0XKICHUH TIPOMEKYTOUHON aTTECTALHN:

Kputepun oneHnBanus sK3aMeHa:

- HeyJoBieTBopuTenbHO - 0-10 Gayios;
- yroByieTBopuTesibHO - 11-13 Gasmos;
- xopomo - 14-16 Gamos;
-ommuHO - 17-20 Ganos.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYHEHWE TUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi juTepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTODBI, COCTABHTEITH 3arnaBue W3patenscTBO, Ton| Pecypc
JI1.1 |Uponos . E. 3anauu o oduiel Gpusnke: yueOHOe mocoOue i By30B Cankr- [TerepOypr | OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.2 |Cagenbes U. B. MornexyssipHasi pu3nKa U TEPMOJHMHAMUKA Cankr- IlerepOypr | OBbC
(https://e.lanbook.com/book/187739) : Jlans, 2022
JI1.3 |Kukoun A. K., Kukonn |MonekynspHas Guzuka Cankr- IlerepOypr | OBbC
n. K. (https://e.lanbook.com/book/210119) : Jlans, 2022
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7.1.2. JlonoHuTeIbHAS JIUTEPATYpPa

ABTOPEI, COCTaBUTEIH 3armasue WsnarensctBO, Tox | Pecype
JI2.1 |Marsee A. H. MonekyssipHas pusnka: yueOHOe mocodue it CTYACHTOB By30B Mocksa : OHUKC ,
2006
J12.2 |CuByxuH /1. B. OO6muit kypc ¢pusuxu. T. 2 : TepmoarHaMUKa U MOJIEKYIIApHAs Mocksa :
(usmka: yueOHOe mocodue Uit By30B : B 5 ToMax duzmatiut, 2006
J12.3 |Tun3oypr B. JI., JIleBun |COopHUK 33134 110 0011eMy Kypcy GU3UKU: COOPHHK 3a7a4 1 Mockaa : 9BC
JI. M., PabunoBuy M. |ynpakHeHUit @uzmaraut, 2006
C., CusyxuH /1. B., (https://biblioclub.ru/index.php?page=book&id=75704)
CusyxuHn /I. B.
7.1.3. MeTroanyeckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |I'ycempuukos B. /1., M36panHbIe BONPOCH U 3a/1auu 10 Kypcy "MonekynspHas ¢pusuka': [UensOuHck :
Ilepmun B. K., fInoBen [MeTonuueckue ykazaHus [YenstOunckuit
A.TL rOCy/IapCTBEHHBIN
YHUBEPCUTET],
1989
JI3.2 (MuponoBa I'. A., MonekymsipHas (U3MKa ¥ TEPMOJHHAMEKA B Bomipocax M 3amauax |Cankt- [TerepOypr [ OBC
Bpanar H. H., (https://e.lanbook.com/book/210875) : Jlans, 2022
Canenkuii A. M.
JI3.3 |Akcenosa E. H. Oomas ¢usuka. TepmoauHaMuka u MoJiekyisipHas ¢pusuka (riaassl  |Caskr- IlerepOypr [ OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH "UHTepHeT"

91 |9BC «YHuBepcuterckas OubaroTeka onnain» http://biblioclub.ru/
32 |9BC uznarenncrBa «Jlanwy https://e.lanbook.com/
33 |9BC uznarenscrBa «MTHPpa-M»  http://znanium.com/
94 |9BC «tOpaiit» https://biblio-online.ru/
35 |Hayunas snektponHas 6udnuoreka Poccuiickoit Akanemun Hayk http://www.elibrary.ru
D6 |Hayunsle 1 HayuyHO-NIOMYJISIpHBIE JIeKIMY http://elementy.ru
37 |YuebHo-meTonuueckuii cait «[IpenogaBarensm u ctyaentam» http://teachmen.csu.ru
7.3 llepeyenb nHPOPMAIMOHHBIX TEXHOJIOTHH
7.3.1 IlporpamMmmHoOe oOecniedeHue
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHbIH KaTanor HayyHoi Oudauoreku Yenl'Y [DnexTponHsId pecypce] : 6a3a nanubix / Uens0. roc. yH-T. — UensOuHCK,

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 — 5I3. anri. — Pexxum nocTyna: ToJIbKO U3 CETH
yHHUBepcHTeTa. — TEKCT : SIEKTPOHHBIM.

3. Web of Science : mynpTHIuCcIMIUIMHAPHAS pedepaTuBHas 6a3a nqaHHbIX / komnanus Thomson Reuters. — Pexxum nocryna: ajist
3apeructpup. noas3osareneii Uenl'V. — TekcT : 3€KTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aHri1. — Pexxum noctyma: 1uis
3apeructpup. noin3opareneii Yenl'Y. — TekcT : 31eKTpOHHBIH.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} denepanbHOE rocy1apCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuii rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma quciuiuiHbl "MonekysipHast Gpu3nka" Mo HapapIeHHIO MTOATOTOBKHU (CIELHAILHOCTH)
"Pammodusnka" HanpasieHHOCTH (Tpodmtio) TerekoMMyHUKaMOHHbEIE CHCTEMBI 1 HH()OPMAIIHOHHBIE TEXHOJIOTHH cTp. 8
OI'BOY BO «Henl'V»

5. Springer Link : [caiir]. — URL: http:/link.springer.com/ — fI3. anrn. — Pexxum pocrymna: ass 3apeructpup. nois3opareneit Yenl'V.
— TeKcT : IMeKTPOHHEIH.

6. KOHCIIEKTBI JICKITHI C IEMOHCTPAIUSIMU M BUPTYaIbHBIMU JIA00PATOPHBIMU IKCIIEpUMEHTAMH Ha caiite http://teachmen.csu.ru

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHWE JUCHUIIJIMHBI (MOY JIS)

Jist peanu3anyy AUCHUILIMHBI HCIIOJIB3YIOTCS yueOHbIe ayAUTOPUH JJIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYNIOBBIX U UHIUBHYaJbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJISA U IPOMEXYTOUHOM aTTeCTalliy, a TAK)KE TOMEIIEHUS
JUIs1 CAMOCTOSITEIBHONW PaOOTHI.

Y4eOHble ayIUTOPUH YKOMILIEKTOBAHBI CHIEHATM3UPOBAHHON MeOEbI0 M TEXHUIECKUMH CPEICTBAaMU O0yUeHUS -
MYJIbTUMEUHHBIM 000pYyA0BaHUEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

JInist mpoBeICHUS 3aHATHIA JISKIIMOHHOTO THUIA MPEIaratoTcst Habopbl JIEMOHCTPAIIOHHOTO 000PYI0BAHUS M Y4eOHO- HATJISIHBIX
nocoOuii (MyIbTUMEIUIHBIC TIPE3CHTAIINH).

Hcnonb3yercs 31eKTpOHHbIN YNTaNbHbIN 3a1 HayuHol 6ubnuoteku Uenl'Y (ayauropus 206) s caMOCTOSITENILHOM paboTh
CTyJIeHTa, OCHAIICHHEBII epCOHATBHBIMU KOMIBIOTEPAaMH, MyIbTUMEINHHOMN anmapaTypoil. B ayauropun odecriedeH ToCTyI K
Pa3IM4HON CIIPaBOYHOM JIUTEpaType, SHIUKIONEUIM, ONOIorpagMuecKiM U IOJTHOTEKCTOBBIM 0a3aM JJaHHBIX,
nH()OPMAOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOY JIST)

OcBoeHue cosiepKaHus yIeOHON TUCIUILTMHEL « MoeKyisipHas GU3HKa» OCYLIECTBISIETCS Ha JIEKIHAX, IPAKTHUSCKHUX 3aHATHIX U
B IIPOIIECCE CAMOCTOSTENbHOH yueOHOH NesTeIbHOCTH CTYICHTOB.

JlekMoHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YIeHNE TUCHUIUTUHEL. OCHOBHBIMH METOJaMH 00yUeHHS SBIISIOTCS
UH()OPMAIIMOHHO-00BSICHUTENbHBIH U ITpoOeMHbIi. Ha JTeKIUsIX n3naraercss OCHOBHOE COJIEp)KaHHUe TeM IPOrpaMMBbl, IPOBOIUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpPUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBIN MaTepual SBJISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHUS y4eOHOH mucuuIuimHbl. Ero o6si3arensHo
HEOOX0AUMO JONONHUTH MAaTEPHAIIOM OCHOBHOMW H JIOTIONTHUTEIBHON IUTEPATypHI 10 TeMe. [IpakTHiaecKue 3aHATHS CITyXKaT JUIs
3aKpEIUICHUs] TEOPETUUECKUX OCHOB, U3JIaraeMbIX B JIEKIMAX. Ha mpakTuyeckux 3aHATUAX 00ydaeMble OBJIaIeBal0T OCHOBHBIMU
METOJJaMU M IIPUEMaMU pelIeHHs 3a1a4.

BaxHpIM MOMEHTOM TP U3YUEHHH JIFOOOH TUCIMIUIMHBI SBJISETCS OpPraHU3alisi CaMOCTOSTENbHOI paboTel. [Ipu ocBoeHNH
MaTepuaia He CIIeIyeT CTPEMUTHCS K MEXaHHIECKOMY 3aIlOMUHAHHIO TIPHUBEAEHHBIX ONpeeIeHuH, GOpMYITMPOBOK U MOJI0KEHHH,
ecyiu TpeboBaHus K BaM npsiMo He yKka3bIBalOT Ha 3T0. BrioaHe 3 QekTHBHON MOXKET OKa3aThCs MOIBITKA MOHSTH CYTh SBJICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OITMPAsCh Ha MaTepPHaI, COIEPIKAILUICS B PeKOMEHIOBaHHOH! JuTeparype. Tarke
PEKOMEHAYETCsI PABHOMEPHO PACIPEEIIATh Harpy3Ky CaMOCTOSITENFHOTO 00y4eHHs B TEUCHUE CEMECTpa.

B cirydyae npuMeHeHHs IpH 00YYSHUH TUCIATUIMHEL DJIEKTPOHHOTO 00YUeHUSs, AUCTAaHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI
o0rieHre 00y4arIUXCs U MPENojaBaTelis OCyLIECTBISIETCS B PEKUME PEaIbHOTO BpeMeHH! (OHNIaiH-TIeKuK (BeOUHAPHI), YaThl,
BU/IC0-KOH(EPEHIINH U JIp.) WU OTJIOKESHHOTO BpeMEeHH (CHCTeMa AUCTaHIMOHHOTO 00yueHust Moodle, MS Office365, dpopymsi,
9JIEKTPOHHAS 110YTA U Ap.).

IIpu 0Oy4yeHun U1l ¢ OrpaHMISHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTe/IbHbIe
TEXHOJIOTHH TIPEyCMaTPUBAIOT BO3MOXKHOCTb ITpHUeMa-riepeaayy WHPOPMAaUK B JOCTYIHBIX IS HUX (OpMax.

Peanuzanust AMCIMILTIHEL C TPUMEHEHNEM 3JIEKTPOHHOTO 00yUYEeHUs, AUCTAaHINOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHH (1anee — D0,
J1OT) ocymectBnsercst Ha OCHOBaHUU «I10JIOXKEHUS O peaIn3allil OCHOBHBIX U JIOIIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM C
MIPUMEHEHHEM JIEKTPOHHOTO 00yJIeHUs ¥ JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH B (heiepalbHOM roCyaapCTBEHHOM
010/PKETHOM 00Pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeasOMHCKHI TOCyJapCTBECHHBIN YHUBEPCUTET,
«[TonoxxeHuns o mopsiaKe 3a4eTa 00YJAIOIMMHUCS IO OCHOBHBIM MPOQEeCCHOHATFHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BBICIIIETO
obpazoBanus B PI'BOY BO «YUenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3AlMAX, OCYIIECTBISIOINX 00pa30BaTeNbHYIO
JIESITENBHOCTD, YUEOHBIX MPEIMETOB, KYPCOB, AUCIMILIMH (MOYJIEH), MTPAKTUK, AOTOJHUTEIBHBIX 00Pa30BaTEILHBIX IPOTPAMM))
TIOCPENICTBOM 3JIEKTPOHHOM MH(popMannoHHO-00pa3zoBarenbHoil cpenpl PIBOY BO «Uenl 'V». B HCKITIOUHUTENBHBIX CITydasx
(popc-Makop u T.I1.) IPU peasiu3aluy 00pa3oBaTeNbHON AeATenbHOCTH ¢ npuMeHeHneM D0, JIOT MOryT NnpiuMeHsATh KOMIIOHEHTHI,
HE BXOJIAIINE B IEPEUYEHB DICKTPOHHON MHHOOPMAIMOHHO- 00Da30BATENEHON CPEIBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCHUIIIMHBI OBYYAIOINIUMHUCSA C UTHBAJIMJIHOCTBIO 1
OI'PAHUYEHHBIMUW BO3MOKHOCTSMHU 310POBbA

OcBoeHNe QUCIMIUIMHBI HHBAJIHIAMH U JHMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 340POBBS OCYIIECTBIISCTCS C UCTIOIb30BAaHUEM
CIIeIMATBHBIX TEXHUYECKUX CPEJICTB U TOJI0 HH(POPMAIIMOHHBIX TEXHOJIOTHIH, IIPEAOCTABIAEMBIX PecypcHBIM yueOHO-MEeTOANYECKIM
LEHTPOM 110 0OYYSHHIO MHBAJIMJIOB U JIUI] C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH 310p0oBbst Uenl'Y mo 3ampocy oOy4atomierocs.

1. MoOunbHEIe cTienaTbHbIe TEXHIYEeCKHE CPEICTBA IS JINII ¢ HapyIICHUSIMH 3PCHIS: HOPTATHBHEIN KOMITBIOTEP C BBOJIOM/BEIBOJIOM
mpudToM bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHO# 5KpaHHOTO focTyna NVDA; anekTpoHHbIe
YBEJNMUHUTENH JUIS YAaIeHHOTO POCMOTPA; BHACOYBEIMIUTEIN IIOPTATUBHEIE; TH(IIOIIIEep; IU(POBEIe TUKTODOHEL
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2. MoOuibHbBIE ClielualbHbIe TEXHUYECKHE CPEACTBA VIS JII C HAPYIICHHSIMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOIO MOJIS CO
BCTPOEHHOU coBMecTUMOCThI0O ¢ FM-yctpoiictBamu; paguokiiaccel «Coner-PCM» ¢ mepemaTymkoM, 3ayIIHBIM HHAYKTOPOM U
WUHIYKIIMOHHON meTiell; cucteMa MHGOPMAIMOHHAs Ui CIabOCIbIIIauX nepeHocHas «McTok» A2 co BCTPOCHHBIM IUICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; IporpaMMUpPyeMbIe CITyXOBBIe alllapaThl HHINBHIYAIbHOTO TOJIB30BAHHSI.

3. AccucTuBHBIE WH()OPMAIMOHHBIC TEXHOJOTHH: TMPOrpaMMHOE OOECIEYCHUE JKPAHHOTO IOCTyMa ¢ CHHTe30M peun NVDA;
MPOrPaMMBI SKPAHHOTO YBEIHYCHHUS; IPOrPAMMBbI PEYSBOTO CHHTE3a JIJIsl KOMITBIOTEPOB M HOYTOYKOB; POrPaMMBI PEYEBOTO CHHTE3a
JUISL MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KJIAaBHATypa; SKpaHHAs JIyma.

IIpu HeoOXOAMMOCTH Jjis OOYYAIOIIUXCS C HAPYIICHUSMU 3peHHs Ha pabOYMX MecTaxX s MPOBEACHHS MPAKTUYESCKUX WITH
nabOpaTOPHBIX 3aHSATHH YCTaHABJIMBAEeTCS CIICLUANIbHOE MpOrpaMMHOE obecrieueHue (mporpamMma pedeBoil HaBuraun NVDA,
peUEBbIe CUHTE3aTOPBI, SKPAHHBIC JIYIIHI).

B yueOHble ayauTopum oOecrieunBaeTCs OCCHPENSITCTBEHHBIM MOCTYN [UIi OOYYalOUIMXCS WHBAJIWAOB U OOYYAIOUIMXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbs.. B KaKmOW aymuTopud, e OOYy4YaroTCs WHBANWABI M JIUNA C OTPaHMYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI, IIPEAyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJTMIECTBO MECT I OOYUJAIOUIUXCS ¢ YIETOM HapyIIeHHH MX
3]I0POBbSL.

Jns ocBOoeHMs AWCUWIUIMHBI MHBANWAAM W JIHLIAM C OTPAaHHYEHHBIMH BO3MOJKHOCTSMH 3[0POBBS IPEJOCTABISETCS NOCTYI K
MEeYaTHBIM MCTOYHHKAM, HMEIOIIMMCS B HayuHO!H Oubianorexe Yenl'VY, ¢ MOMOIIBIO CIEIHANBHBIX TEXHUIECKUX CPENICTB; TOCTYI K
JNIEKTPOHHBIM HCTOYHUKAM, IPENCTABICHHBIM B (OpMe JJIEKTPOHHOTO JOKyMeHTa B (oHIe HaydyHol OmbOmmorexn Yenl'Y wmm
JIEKTPOHHO-ONONMOTEUHBIX CHCTEMax, C HOMOIIBIO CIEIMAIbHBIX TEXHWYECKHX M IPOTPAMMHBEIX CpeicTB (pabodee MecTo AN
HE3psIYero TOJIb30BaTeNsl C MPOTPAMMHBIM OOECIICYeHHEM 3KpaHHOTO JocTyma ¢ cuHTe3oM peud NVDA, pabGouee mecto ¢
KOMITBIOTEPHBIM POJIIEPOM U Ki1aBHaTypoil Clevy ¢ OONBIIMMY KHOIKAMH U C pa3esomel KIIaBUIIH HAKIIaIKO#).
Y4eOHO-MeTOANIECKHe MaTepPHAIIbI I O0YJAIOIIMXCS M3 YHCJIA WHBAJIHIOB M JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS
MPETOCTABIAIOTCS B popMax, alanTHPOBAHHBIX K OTPAHUYCHUSM UX 3J0POBbS U BOCTIPUATHS HHGOPMAIINH:

Jnst a1 ¢ HapyIIeHUsIMA 3peHUS:

- B TICYaTHOH (hOopMe YBETHMICHHBIM IIPUPTOM,

- B (pOopMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayamnodaiina,

- B euaTHO# hopme mipudTom bpaiins.

JU1st JTUL ¢ HApYIICHUSIME CITyXa:

- B eyaTHO# hopme,

- B ()OpME IEKTPOHHOTO JOKYMEHTA.

st M1 ¢ HapyIIeHUSIMU OTIOPHO-/IBUTATEILHOTO armapara:

- B IeyaTHoit hopme,

- B (popMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme aynuoaiina.

JlaHHbI TIepedeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHT€HTa 00yJaronInXxcsl.

J1n1s1 MTHBAJIM/IOB M JIUII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JJ0POBbSI OCBOCHUE TUCLHUILTHHBI MOXKET OBITH YACTHYHO WITH TIOJTHOCTBIO
OCYILECTBJICHO C HCIIOJIb30BAHUEM JIMICTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMH AMCHUUIUTMHBI MHBAIUAAMH U JIUIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBS UCIIOJB3YETCSl HHANBHIYAIbHAS
pabota. Ilon wHAMBHAYanbHOW paboToil moapa3zymeBaercs 1Be (OPMBI B3aMMOJEHCTBHS C TpENOAaBaTeNieM: WHIWBUAyaIbHAs
y4ueOHast paboTa (KOHCYJIBTAalUH), T.€. TOMOJHUTENFHOE Pa3bsICHEHHE YIeOHOTO MaTepraia ¥ yriayoJeHHOoe H3ydeHHe MaTepuaia ¢
TEMHU O6y‘lalOH_[l/IMI/IC5[, KOTOpbIE B OTOM 3aMHTCPCCOBAHbI, W HHAMBUAYAJIbHAs1 BOCHUTATCJIbHAA pa60Ta. I/IHZ[I/IBI/IﬂyaJ]I)HI)IC
KOHCYJIbTAllU¥ HATIPABJICHBI HA HHANBHIYIN3ALUI0 00YIeHHUS ¥ YCTAaHOBIICHUIO BOCITUTATEILHOTO KOHTAKTa MEXITy PETIoIaBaTeIeM
n OGy‘{&IOLL[I/IMCH HWHBAJINAOM HJIU OGy‘IaI-OLlII/IMCH C OrpaHUYCHHBIMH BO3MOXKHOCTSAMU 3JOPOBbA.

IIpu npoBeeHNH IPOLIEAYPB! OLICHUBAHMS PE3YIbTATOB 00yUIeHHs HHBAJIHIOB H JIHL C OTPaHHYEHHBIMIA BO3MOYKHOCTSIMH 37I0POBbSI
IO AUCLMIIIINHE 06CCHC‘II/IBaCTC$I BBIIIOJIHCHUEC CJIICAYIOIIUX HJOIOJHUTCIBHBIX Tpe60BaHPlﬁ B 3aBHCHUMOCTH OT MHAUBUAYAJBbHBIX
0coOeHHOCTEH, 00yJaromuxcs:

a) MHCTPYKIMSA IO TOPSJKY MPOBEACHUS MPOLEAYPHl OLCHUBAHUS MPEIOCTABIACTCS B AOCTYNHOU Qopme (YCTHO, B TUCHMEHHOM
¢dopme, B mucbMeHHON GopMme mpudToM Bpaiiis, yCTHO ¢ HCIONBE30BaHUEM YCIYT CYpAOIEePEBOIINKA);

0) noctynmHas ¢opma NPeJOCTaBIEHMS 3aJaHUH OIIEHOYHBIX CPEACTB (B medaTHOH ¢(opme, B meyaTHOH (OopMe yBETHYEHHBIM
mpudTom, B medaTHo# Gpopme mpudrom bpaiins, B popMe 371€KTpOHHOTO TOKYMEHTA, 3a/IaHUs 324U THIBAIOTCS aCCUCTEHTOM, 33/IaHHs
MPEIOCTABIAIOTCS C UCTIONB30BAaHUEM CYPJOIEPEBOIA);

B) JOCTymHas (opma NpenoCTaBIeHHs OTBETOB Ha 3alaHus (MUCHMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHCHMEHHO
mpudTom Bpaiins, ¢ HCIOIB30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH POLEAYPB! OLICHUBAHMUS PE3yIbTATOB 00yUEeHHS MHBAJIHIOB U JIHL C OTPaHHYSHHBIMUA BO3MOYKHOCTSIMH 37I0POBbSI
npeaycMaTpuBacTCs UCITOJIB30BAHUE TEXHUIECKUX CPEACTB, HCO6XO}II/IMBIX UM B CBA3H C UX THAUBUAYAJIbHBIMHA OCOGCHHOCTﬂMH. Dt
cpencTBa MOryT ObITh mpenocTaBieHsl Yenl'Y WM MOTYT HCIOJB30BAaThCSI COOCTBEHHBIE TEXHHYECKHE cpeicTBa. llpm
HGO6XO}II/IMOCTI/I HWHBAJIMAaM U JIMaM C OTPaHUYCHHBIMU BO3MOXKHOCTAMHU 30POBBS NMPEAOCTABIIACTCSA JOIMOJTHUTEIIBHOC BPpEMS I
MMOJrOTOBKU OTBETA HA 3aJIaHusl, IPOLIEAypa OLICHUBAHUS PE3yIbTAaTOB 00yYEHHS M0 AUCHUIUIMHE MOXKET MPOBOIUTHCS B HECKOIBKO
JTaIoB.

IIpoBenenre npouenypbl OLEHHBAHHS PE3yJIbTATOB OOYYEHHS WHBAIUAOB M JIHMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBbBS
JOITYCKACTCs C UCIOJIb30BAHUEM ONUCTAHIIMOHHBIX O6pa3OBaTGJ'IbHI)IX TEXHOJIOTHH.
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IIpunoxenune 1

IIpruMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

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

NneannHblid ra3

baszoewviit yposens

Ne DopmyJIMpOBKa BOIIPOCa BapuanTel oTBETOB

n/n

1 IIpn kakux ycCIOBUAX CBOMCTBA peajbHBbIX | 1. B yCJI0BHUSX, HE CJAMIIKOM

ra3oB  MOXHO  ONMCHIBaTh  3aKOHAaMH | OTJIMYAKOIIHMXCH OT HOPMAJIbHBIX
UJEaNbHOro raza’? 2. IpY HU3KUX TEMIIEpATypax
3. cpeau OTBETOB HET MPABUIBLHOIO
4. mpu GONBIINX JTABICHUSAX
2 Kak u3mMeHMTCS HaBiieHHE HJIeaJIbHOro rasa, | 1. ocTaHeTcss HeM3MEHHBIM
€CIi [P  HEW3MEHHON  KOHILIEHTpalMM | 2. yBEIUYUTCA B 2 pa3a
CpedHsisl KBaJpaTW4yHas CKOPOCTb MOJIEKYJ | 3. yMeHbIIUTCS B 4 pa3a
YBEJIMYUTCS B 2 pasza? 4. yBeqinunres B 4 paza
5. ymeHsb1uTCs B 2 pasza
3 Omun  Mmons B cucreMe CU  sBusercs | 1. KolnyecTBa MOJIEKYJT B €IUHULIC
eIMHULIeH N3MEepeHus: o0BbeMa
2. aTOMHOM Macchbl
3. MOJIEKYISpHON MacChl
4. KOJIMYecTBA BellecTBa
5. IpaBUJILHBIN OTBET HE MIPUBEJICH
4 PaBHbIE Macchl kuciopoaa, a3ora U Bogopoza | 1. Bogopoaom
IOMECTHJIM B  OJMHAKOBBIE COCYAbl U | 2. BO BCeX cocynax OyJeT 0JlMHaKOBOE
CoJIeprKaT MpHU OJHOM U TOMH ke TemrepaType. | AaBlieHue, T.K. TEMIEpaTypa ra3oB OJHa
HauOons1iee naBiaeHue OyneT B cocyze C... U Ta ke
3. a30TOM
4. Kucinopoaom
5 UroOwel B m300apHOM 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. ymenputh Ha 200 K

l. Kakylo Temneparypy UMeIOT 2 T MOIEKYIIPHOTO a30Ta, 3aHAMAIoIEro oobem 820 cm?
npu nasienun 0.2 MIla? Otger gaiite B °C. (276,3 K)

2. JlaBneHue BO3/lyXa BHYTPHU ILUIOTHO 3aKyNOpPEeHHOU OyThUIKK mpHu TemnepaTtype 7°C Obuio
100 xIla. IIpu HarpeBanuu OyThHUIKM mMpoOKa BbuleTena. /o Kakoil Temmeparypbl Harpemu
OYTBIJIKY, €CIIM M3BECTHO, UYTO MpoOKa BBUIETENAa MpPH JaBlIeHUU Bo3ayxa B OyTeuike 130
klla? (364 K)

3. B 6annone naxomumock 10 kr raza mpu nasnenun 10 MIla. Kakyio maccy raza B3sui u3
6aJuIoHa, eciu JlaBieHue ctaigo paBHbIM 2.5 MIla? TemnepaTypy rasa cuutaTh MOCTOSHHOM.
(7,5 xr)

4. Haiingute maccy Bo3qyxa, 3allOJIHSAIOIIETO ayJIUTOPUIO BBICOTOM 5 M M IUIOHIA/IBbIO TOJa

200 Mm% JlaBmenue Bosmyxa 100 kIla, Temmeparypa momemenus 17°C. MonspHas macca
Bozayxa paBHa 0.029 kr/mons. (1,2 T)
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3. Bo ckonpko pa3 IUIOTHOCTh BO3AYXa, 3alOJHSAIOLIETO MomemeHue 3umont (t1 = 7°C),
OombIrie ero IoTHOCTH JieToM (t2 = 37°C)? JlaBneHue ra3a MOXXHO CYMTATh MOCTOSHHBIM. (B

1,1 paza)

6. Cocyn oTkayaH 10 JaBJICHUS 1.33-107° Tla. Temneparypa Bosayxa 15°C. Haiinure
IJIOTHOCTH Bo3ayxa B cocye. (1,61-1074 kr/m?)

7. Cuuras, uto B BO3ayxe conepxkutrcsa 23.6% xucnopoma u 76.4% azora (mo macce),

HaluTe napuuaibHOE JABICHHE KHUCIOopoJa Mpu TeMieparype Bo3ayxa 13°C m naBineHumn
100 kIIa. (21277 Ila, 78722,31 Ila)

8. Kakoe umciio MoneKysl HaXoauTcs B komHaTe oobemoM 80 M mpu Temmepatype 17°C u
nasnenun 100 xI1a? (2-10%7)

Cpeonuii ypoesens

1. Tlo rasompoBogHOi TpyOe WIET yrieKHCHblii ra3 mpu gasienun 5 10° I1a u Temmepatype
17°C. KakoBa CKOpOCTh JBHKCHHUS T'a3a B TpyOe, €CiIv 3a T = 5 MHH IpoTekaeT m = 2.5 Kr
YIJIEKHCIIOTO Ta3a U €CIH TIIOMA 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 ¢ OAHOrO0 KOHIA CTEKJISIHHOW TpyOke miuuHOM 90 cM, HaXOIUTCS CTOJIOUK
BO3/lyXa, 3aMepThIil CBEPXY CTOJIOMKOM PTYTH BbICOTOW 30 CcM, JOXOMSALIMM J0O BEPXHEro
Kpass TpyOku. TpyOKy OCTOPOXHO IEpPEBOPAYHMBAIOT, NMPHUYEM YacTh PTYTH BBUIMBACTCS.
KakoBa ctonbuka pTyTH, KOTOpBI OcCTaHeTcs B TpyOke, eciu arMochepHOe aBJICHHE
COOTBETCTBYET JABJICHUIO CTOJI0a pTyTH BbIcOTOM 75 cM? (3 cMm)

4. bannoH BMECTUMOCTBbIO V=5 J1 COIEPKUT CMECh resius U BOJIOpojaa npu AasieHun p=600
klla. Macca m cmecu paBHa 4 1, MaccoBas Aois wirenus paBHa 0,6. OmnpenenuTtsb
temneparypy T cmecu. (259 K)

5. B cocyne BMectumocThio V=15 1 HaXOauTCs CMECh a30Ta M BOJAOPOJIa MPHU TeMIEeparype
t=23 °C u paBnenun p=200 klla. Onpenenuth Macchl CMECHM M €€ KOMIIOHEHTOB, €CIIH
MaccoBas 7101t Wi a3ota B cmecu pasna 0,7. (4,81 r, 2,06 )

Buicoxuii yposens

1. Monb Takux Ta30B, KaKk Teldii, BOAOPOM, a30T, KHUCIOPOJ, 3aHUMAeT MPH HOPMAIbHBIX
yeaoBusax (t=0 °C, p=1013 rlla) oOwvem, paBublil 22,4 1. UeMy paBHO B 3TOM cllyyae: a)
YHUCJIO N MOJIEKYJ Ta3a B €UHUIIE 00beMa, 0) CpelHee pacCTOsTHUE <a> MEXTy MOJIEKyJIaMu?
CpaBHurte 310 paccTrosiHUE ¢ JuameTpoM Monekyisl d. (0,3 M, 330 Hm)

2. B cocyzae HaxonuTcs CMECh KUCIOpoia B Bogopoaa. Macca m cmecu paBHa 3,6 T. MaccoBast
noast wi kucinopoaa cocrasiser 0,6. OnpefenuTh KOJUYECTBO BELIECTBA V CMECH, ViU
V2 Kaxkz1oro ra3a B otaenbHoctu. (0,0675 monb, 0,72 Monb)

3. bamnon BMectuMocTbi0o V=30 51 COIEpX HUT CMEChb BOAOPOAA U TelUsi NpPU TemIeparype
T=300 K u pmaBnenun p=828 klla. Macca m cmecu paBHa 24 1. OmnpeneiauTh Maccy
m; BoJlopoJia 1 Maccy my renus. (8, 16 1)

4. Cyxo# BO3IyX COCTOMT B OCHOBHOM M3 KHCIIOpoJa u a3ora. Eciu npernedpeysb ocTanbHBIMH
COCTaBHBIMH YaCTSIMH BO3/yXa, TO MOXXHO CUUTATh, YTO MACCOBBIE JIOJIM KUCIOPOJA U a30Ta
cootBeTcTBeHHO W1=0,232, w>=0,768. OnpenennuTs OTHOCUTEIBHYIO MOJIEKYJISPHYIO Maccy
M: Bo3nyxa. (28,9 r/moib)

5. B cocyme BmectumocThio V=0,01 M’ comepkurcs cmech Ta3oB — a30Ta Maccoi mi=7 ' u
BogopoJa Maccod my=1 r — npu Temneparype T=280 K. Onpenenuts naBiieHUE p CMECH
ra3os. (175 klla)
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MoJiekyJIsipHO-KHHeTHYeCKasi TEOPHS H1eaJbHOro rasa.

baszoeviit yposens
No DopmyJIMpOBKa BOIpOCca BapuanTel oTBETOB
/1
1 Mounekynbl Kakux Ta30B - Kuciaopoza, | 1. Bomopoaa
BOJOpPOJAa WM a30Ta, HAXoAdIIUecs B | 2. CKOPOCTH MOJIEKYJ BCEX Ia30B
BO3/IyX€ KOMHATHI, - ABMKYTCS ObICcTpee? OJIMHAKOBBI
3. Kuciopoja
4. npaBUJIbHBIA OTBET HE MPUBEIIEH
5. a3ora
2 Kakue siBneHus A0Ka3bpIBalOT, 4TO MOJEKYNbI | 1. Kpuctamimzauus
HaxoJATCsI B HEMPEPHIBHOM XAOTHUYECKOM | 2. HCIAPeHHUe KUIKOCTH
IBIDKEHUN? 3. OpoyHOBCKOE IBHKEHHE
4. n3meHenue o0bEMa NpU HarpeBaHUU
5. IpaBUJILHBIN OTBET HE MPUBEJIEH
3 [Topsiiok nuameTpa MOJICKYJIHI ... 1.102% m
2.10% M
3.10°m
4.101m
S. NpaBUJIbHBINA OTBET HE IPUBEJICH
4 CpenHsiss KMHETUYECKass SHEprusi TEIUIOBOro | l. He M3MEHUIOCh
JBUKEHHUSI MOJIEKYJ HEKOTOPOTO HEABbHOIO | 2. yMEHbIIMWIOCH B 2.25 pa3a
raza yBeauuwiace B 1.5 pa3za npu | 3. yBenumumiock B 1.5 paza
OJIHOBPEMEHHOM yYMEHbIIEHUH | 4. yMeHbIINJIOCH B 1.5 pa3a
KOHLIEHTpauuu Mojekyn B 2.25 paza. Kak | 5. yBennmumiiocs B 2.25 pa3a
M3MEHUJIOCH JJaBJIEHHE ATOro rasza?
5 CpaBHute paBiaeHuss pi1 Bojgopoaa u p2 | l.p2=8pi
KHMCJIOPOJIa, €CIM KOHLEHTpauus ra3oB M ux | 2. p2=16 p1
CPEIHEKBAIpaTUUHbIE CKOPOCTH OJUHAKOBBL. | 3. p2 =4 p1
4. p2=p1
5. IpaBUIILHBIN OTBET HE IPUBEIEH

—

Omnpenenure cpeHIO0 apHU(PMETHUYECKYI0 CKOPOCTh MOJIEKYJ ra3a, €ClM M3BECTHO, UTO
cpenHss kBajgpatuyHas ckopocth ux 1000 m/c. (0,92 km/c)
2. [Tpu moxbeme BepTOsIeTa HA HEKOTOPYIO BBICOTY OapOMeETp, HaXOIAIIMNCS B €ro KaOuHe,
n3MeHun cpoe nmokazanue Ha 90 klla. Ha kakoit BeICOTE JIETUT BEpPTOJIET, €CJIM HA B3JIETHOU

wiomazake 6apomerp nokassiBan 100 I1a? TemnepaTypy Bo3ayxa cuMTaTh HOCTOSHHOW U
pasnoit 17° C. (892 m)

3. KakoBa mJIOTHOCTH BOJOPOJIA, €CIIH CPEIHSS UIMHA CBOOOJHOTO Mpo0era ero MoJeKyl
0.1 cm? (9,54 10 kr/m?)

4. Mukpockonuyeckasi TbhUIMHKA yriepoga obmamaer maccoir 0.1 ur. Ompepenute, u3
CKOJIBKMX MOJIEKYI OHa cocTouT. (5 101%)

5. B cocyne BmectumocTthio V=20 1 HaX0auTCs ra3 KOJIUYECTBOM BellecTBa v=1,5 KMOJIb.

OnpeaenuTh KOHIEHTPALHIO N MOJIEKY B cocyze. (4,52 1078 M)
Cpeonuii yposens

1. B OamioHe BMmecTUMOCThIO V=5 15 Haxoaurcs a3zoT maccoil m=17,5 r. Onpenenutsb
KOHIIGHTPAIIMIO N MOJIEKYI a30Ta B Gamnone. (7,52 10% m™)
2. B 1ByX OAMHAKOBBIX 1O BMECTHMOCTH COCYAaX HaxXOMISTCS pa3HbIe Ta3bl: B IEPBOM —
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BOZOPOJ, BO BTOPOM — KuCIOpoJ. HaliTu oTHOmIEHWE ni/ny KOHIEHTPAIMi Tra3oB, eCIH
MacChl Ta30B OJIMHAKOBHL. (16)

I'a3 maccoit m=58,5 r Haxomutcs B cocylne BMecTUMOCThIO V=5 1. KoHuenTpauus n
MoJIeKya ra3a pasHa 2,2%10%° m7. Kaxoii 1o rasz? (Kucmopon)

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

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

Buicokuii yposens

1.

B kon6e BMecTHMOCThIO V=100 cM> coiepKuTCcs HEKOTOPHIHA ra3 mpu Temmeparype T=300
K. Ha ckonpKO NMOHU3UTCS AAaBICHHE P Taza B KOJOE, €CIU BCIEICTBHE YTEUKH U3 KOJIOBI
soriizer N=10%" monexyn? (4,14 Ila)

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

JI1st oTydYeHust BRICOKOTO BaKyyMa B CTEKIIIHHOM COCY/ie HE0OXOAUMO TPOTPEeBaTh €ro Mpu
OTKauKe C IIeNIbI0 YAaIUTh aJicopOMpoBaHHbIe Tra3bl. ONpenennuTh, Ha CKOJIbKO MOBBICUTCA
naBiieHHe B cdepuueckoM cocyne pamuycom R=10 cM, ecimu Bce aacopOMpOBaHHBIC
MOJIEKYJBl Teperayr co cTeHok B cocya. Cioil Molekyln Ha CTEHKaxX CYUTaTh
MOHOMOJIEKYJIAPHBIM, cedeHHe G OfHON Monekynsl paBHo 107'° cm?. Temneparypa T, npu
KOTOPOM MPOM3BOAUTCS oTKavka, papHa 600 K. (2,4 I1a)

Omnpenenuts Temreparypy T Bomopona, pu KOTOPOH CpeaHssl KHHETHUECKas SHEPTHs <&;>
MOCTYNATENbHOTO JIBMXKEHUS MOJIEKYN AOCTAaTOYHA JAJS MX PACIICIUICHHS HA aTOMBI, €Cld
MOJIIpHAs SHEePrHs qucconuanyu Bogopoaa Wm=419 kJx/moisb. (33,6 kK)

IIpn xakoit Temmeparype T MOJNEKYyIbl KHUCIOpPOAA HMMEIOT TaKyl0 K€ CpPEIHION
KBaJPaTUUHYIO CKOPOCTh <Viz™>, KaK MOJIEKYJbI Bojgopona mpu temmeparype Ti1=100 K?
(1600 K)

Paznen 2. TepmoguHaMuKka uaeajbHOIO rasa.

IlepBoe Haya10 TepMoanHAMUKH. TepMoaAnHAMIYECKHE TPOLECCHI.

baszoeuviit yposens
No dopmMmynrpoBKa BOIpoca Bapuants! oTBeTOB
n/m

1

Kakoe komuuectBo Temnorel noiayueHo | 1. 3.5 xJlx

WJICaIbHBIM OJHOATOMHBIM Ta3oM, ecidu 3a | 2.5 kJk

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

M30TEPMUYECKOM TIpoliecce Tra3 coBeplIw | 4. IpaBUIbHBIM OTBET HE IPUBENEH
paboty 5 kJIx? 5.7.5 x]Ix

2 Kakoe BeIpakeHHE COOTBETCTBYeT mepsomy | 1. AU=A
3aKOHY TEpMOAMHAMMKHU JUIsi aguabatHoro | 2. AU=0
npoiiecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom nmpomecce uaeanbHBIM  ra3 | 1. TakoW Mpolecc HEOCYIIECTBUM
OXJIaXK/1aeTCs, coBepmias NP 3TOM | 2. B ©300apUIECKOM
MIOJIOKHUTEIHHYIO padoTy? 3. B I30XOPHYECKOM

4. B UI30TEPMHUUECKOM
5. B aagnadaTuyeckom
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4 MenHoi W CTalbHOW TUPbKaM OJMHAKOBOW | MeqHas
Macchbl  NEepelalud  paBHbIE  KOJIMYECTBA
TEIJIOTHL. Y KakoW THPBKH TemIeparypa
W3MEHUTCS CHIIbHEe?

5 WneanbHelil ra3 nepeBoasaT u3 coctosuus 1 B | 1. 2poVo

cocTosHue 3 Tak, Kak Moka3zaHo Ha rpaduke | 2. poVo

3aBUCUMOCTH JIaBJICHHsI Ta3za oT oObema. | 3. poVo/2

Macca rasa IIOCTOSIHHA. Pabora, | 4. mpaBusIbHBII OTBET HE NPUBEAEH
COBEpIICHHAs Ta30M, paBHa ... 5. 4poVo

Py
| 3
+ 1 |
|
i 1 1 I V}
0 Va 2V,

l. Haiitu yznenpHyr0 TENIOEMKOCTb ¢p Fa30BOM CMECH, COCTOSILEH M3 KOJIUYecTBa vi = 3
KMOJIb aproHa U KOJM4YecTBa V2 = 2 KMOJb azota. (684,63 Jx/(xr K))

2. [110THOCTH HEKOTOPOTO JBYXaTOMHOTO I'a3a NP HOPMATbHBIX yCIOBUSX p = 1,43 kr/m>.
Haiiti ynenbHbIE TEIIIOEMKOCTH Cy U Cp 3TOrO Taza. (905,5 63 JIx/(xr K), 648,8 63 Jx/(kr
K))

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

4. Kucnopoa maccoii 2 kr 3aHuMaeT oobeM 1 M> 1 HaxoauTes o maienuem 0.2 MITa. a3

ObLT HarpeT CHavaa IIpu HOCTOSHHOM JaBJIeHHH 10 00beMa 3 M, a 3aTeM IpH MOCTOSHHOM
oowveme o nasnenus 0.5 MIla. Haiinute n3mMenenue BHyTpeHHeH sHepruu rasa. (3,25 M/Ix)

5. B 3akpsitom cocyne Haxomutcs 20 r azora u 32 r kucinopoaa. Haiigure usmenenue
BHYTPEHHEH 3HEPruM 3TOi cMecH ra3zoB npu oxjaxaeHuu ee Ha 28°C. (1 kIx)

Cpeonuii yposens

1. OmnpenenuTh yAENbHYIO TEIUIOEMKOCTb Cv CMECH Ta30B, coaepkamed Vi=5 1 Bogopona u
V=3 1 renus. ['a3pl HaXOATCSA IPU OJAMHAKOBBIX ycaoBusX. (6,4 kJ[x/(xr K))

2. OmnpenenuTs YAEIBHYK TEINIOEMKOCTb Cp CMECH KHCJIOpPOJAa M a30Ta, €CIU KOJINYECTBO
BELIECTBA V| IEPBOT0 KOMIIOHEHTA PaBHO 2 MOJIb, @ KOJIMYECTBO BEIIECTBA V2 BTOPOI'O PAaBHO
4 monb. (993 [Ix/(xr K))

3. Haiitu mokazarens aamabatel Y JJIsi CMECH Ta30B, cojepykaiiel 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. Onpenenursb
paboty A pacumpenus rasa. (166,2 JIx)

5. Tlpu agmabaTHOM CKaTWHM KHCJIOpoja maccod m= 1 kr cosepiieHa padora A=100 x/[x.
Omnpenenuth KOHEUHYIO TemmepaTypy T2 rasza, eciau 1O CKaTHsl KUCIOPOJA HaxXOJIWiICs MpHU
temneparype T1=300 K. (454 K)

Buicokuii yposens

1. T'a3, zaaumaBmuit 06semM V=12 1 mon naBnenueM p1=100 klla, 6611 M300apHO HArper ot
temmneparypsl T1=300 K 1o T>=400 K. Onpeznenuts padoty A pacmupenus raza. (400 /Ix)
2. Ilpm ammabaTHOM cCXXaTWW Ta3a ero o0beM ymeHbmwics B n=10 pa3, a ngaBiIeHue
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yBenuuniock B k=21,4 paza. Onpenenuts otHomenue C,/Cy Ternoemkocteit rasos. (1,33)
A3zot Maccort m=2 r, umeBimuii Temneparypy T1=300 K, 6p11 aguabaTHO CKat Tak, 4TO €ro
o0beM ymenbimics B n=10 pa3. OnpenenuTs KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxkarus. (754 K, 674 [1x)

Kucnopon, 3ammmaBmmii oo0bem Vi=1 1 mox naBinermem pi=1,2 MIla, agmabatHo
pacmpmiics 10 oobema V=10 1. Onpenenuts padoty A pacmupenus rasza. (1,81 kJlx)

[Tpu u30XxOpHOM HarpeBaHUM Kuciopona oobemom V=50 i1 naBjeHuE ra3za U3MEHHJIOCh Ha
Ap=0,5 MITIa. Haiitu komudecTBO TEIIOTHI Q, coobmieHHoe razy. (62,5 [[x)

Bropoe Hauya/10 TepMOAUHAMUKH. JHTPOIHUSA.

ba3zoewtii yposens

Ne
/o

®opMmyaupoBKa BoIpoca Bapuants!r oTBeTOB

1

KIIJI TtemnoBoil Mammubl, pabotatomeir 06e3 | 1. iBe H30TePMBbI, IB€ aTHA0ATHI
MOTEPh DHEPIHH, SBISETCS MAKCHUMAIIBHBIM, €CH | 2. ABE aauadathl, 1B U30XOPbI

e€ pabounii UKJI BKITFOYAET ... 3. IB€ U30XO0PHI, IBE H30TEPMBI

4. nBe n300apbl, ABE U30XOPHI

Kaxkosa pazmepHocTs 3HTpOTIAN? 1. JIx/kr

2. JIx/c

3. JIx/(kr+K)
4. Ix/K

TemnepaTypy HarpeBarenss M XOJIOAWJIbHUKA YMEHbIIWIM Ha | 1. yBeIHYUTCHA

AT= 50 K. Kak wm3menmtcsa KIIJ wumeanpbHOro TEILIOBOrO | 2. HE U3MCHUTCS
nBurareis’? 3. YMEHBIIUTCS

4. Helb3d CKa3aTh, HE
3HAasT KICXOJHBIX
TEMIEPATyp

Kakoii w3 mpemiokeHHBIX HIWKE TpauKoB MPaBUIBHO | 3
otpaxaer nuki Kapno B koopaunarax T, S?

s, S, S S, S, s s, S, 8§ 8§, S, s

VYkaxkuTe nuKI, KOTOpoMy cooTBeTcTBYeT MakcumansHoe KILJI | 1. Juzens
TEIJIOBOTO JIBUTATEIIS. 2. Xambpu

3. OtTO

4. Bpaitrona/Jxxoymns
S. Kapno

WneanvHas TeruioBas MamnHa; padoTaromias mo 1mukiay KapHo, coBepiaeT 3a OJUH ITHKIT
paboty A = 73,5 xJIxx. Temneparypa HarpeBateins ¢1 = 100 °C, TemrepaTypa X0J01UJIbHAKA
t, = 0 °C. Haiitu k. 1. 1. n) nukia. (26,8%)

WneanpHas TermoBas MaimHa; padortaromias mo nukiry KapHo, coBepiaer 3a OJWH IUKI
paboty 4 = 73,5 x/Ix. Temneparypa Harpesarens t1 = 100 °C, remnepaTypa X0JI0AUIbBHUKA
to= 0 °C. HailTu koamyecTBO TEIIOTHI (J1, MOJy4aeMO€ MAIIMHOM 3a OJMH IHWKJI OT
HarpeBaTellsl, U KOJIMYECTBO TEIUIOTHI (J2, OTIaBa€MOE 3a OJHU LUKI XOJoaAuIbHUKY. (0,274
M]Ix, 0,2 M/Tx)
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3. Haiigute usmenenue AS sHTponuu mpu npeBpameHun m=10r aspa (t= 20°C) B map
(ta==100°C). (88 Ix/K)

4. Macca m = 10 r xucnopoaa HarpeBaerca oT Temreparypsl t1 = 50 °C 1o TemnepaTypsl t2 =
150 °C. Haiitu nusmeHenue AS >HTpONUH, €CIIM HArPEBAHHUE MTPOMCXOIUT: a) H30XOPUUCCKU;
0) uzobapuuecku. (1,75 Ix/K, 2,45 JIx/K)

5. CoBepmiasi 3aMKHYTBIH TPOIIECC, ra3 MOJY4YWJ OT HarpeBarelis KOJIMYECTBO TEIuioThl Q=4
k/x. Onpenenuth paboTy A raza nmpu MpOTCKAHWUU MHKIA, eciu ero tepmuueckuii KITJ]
n=0,1. (400 dx)

Cpeonuii yposens

I. WNpeanbHblii JBYXaTOMHBIA Ta3, COJAEpKAlIMKd KOJIMYECTBO BemecTBa v=1 Moib U
Haxoxsammiica noxa aasieHueM p1=0,1 Mlla npu temneparype Ti1=300 K, HarpeBator npu
MOCTOSIHHOM o0beme g0 paBiaeHuss p2=0,2 MIla. Ilocme 3Toro ras H30TepMHYECKH
pacipuiIcs 10 Ha4aJbHOTO JABJICHUS M 3aTE€M M300apHO OBLI CKAT JI0 HA4aJbHOTO 00BheMa
V. Ioctpouts rpaduk nukia. Onpenenuts Temneparypy T rasza s XapakTepHBIX TOUYEK
nukia u ero repmuyeckuit KIT 1. (0,099)

2. WneanbHbli ra3, copepriaromuii nuki Kapuo, 2/3 xonuuecTBa TemoTs Q, HOTy4E€HHOTO OT
HarpeBatessi, oTAaeT oxyagurento. Temneparypa To oxmagurens paBaa 280 K. Onpenenutsb
temreparypy T1 nHarpeBarens. (420 K)

3. Wpeanbubiii raz cosepuaer nuki Kapno. Temneparypa T HarpeBarenss B Tpu pasa BbIILE
temreparypsl T2 oxnaaurens. HarpeBatens nepenan rasy KoandecTBO TerioTsl Q=42 kJIx.
Kakyro paboty A coBepimin raz? (28 x/Ix)

4. B pe3ynbraTe H30XOPHOTO HAarpeBaHMsl BOJIOpOAa Maccoili m=1 r© [aBieHWe p rasa
YBEJIMYMIIOCH B ABa pa3za. Onpenenuts n3menenne AS satponun rasza. (7,2 Jx/K)

5. Kycok npna maccor m=200 r, B3ateiii mpu Ttemmeparype t;=-10 °C, Obul Harper no
temneparypsl t=0 °C u pacmiaBiieH, TOCIe 4ero o0pa3oBaBIIascs BojAa Oblia Harpera 10
temneparypbl t=10 °C. Omnpenenute usMeHeHHMe AS SHTpONMM B XOAE YKa3aHHBIX
mporeccos. (291 Ix/K)

Buoicokuii yposens

1. HWpeanbHblli MHOTOATOMHBIM Ta3 COBEPIIAECT ILMKJ, COCTOSIIMN W3 JBYX H30XOp M JIBYX
nu300ap, mpuyeM HauOoJsblllee JaBlieHWE ra3a B JBa pas3a OoJibllle HAaUMEHbLIEro, a
HauOOoJBIINK 00BEM B UETHIPE pasza Oosibiiie HauMeHbInero. Onpeaenuts Tepmudeckuii KITJ]
n mukna. (0,11)

2. Wneanbnsiii ra3 coepmaer nukia Kapuo. Temneparypa T» oxmanurens paBaa 290 K. Bo
ckosbko pa3 yeenuuutcs KIIJ[ nmkia, ecnm TeMmeparypa HarpeBaTelsl MOBBICHTCA OT
T,'=400 K no T,1"=600 K? (1,88)

3. Bonopon maccoit m=100 r 6bu1 U300apHO HArpeT Tak, YTO OOBEM €ro yBEeJIWYMJICS B n=3
pasa, 3aTeM BOJ0pPOA OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHBIIMWIOCh B N=3
pasa. Haiitu u3menenue AS sHTponuM B X0fe yka3zaHHbIX mporeccos. (457 J1x/K)

4. Kycok meau maccsl m; = 300 r ipu Temmiepatype t1 = 97 °C nmoMecTusid B KaJOPUMETP, T/Ie
HaxoguTcst Boja Maccel mz = 100 r mpu Ttemmepatype t2 = 7 °C. Haiitu npupaimenue
SHTPONUM CHCTEMbl K MOMEHTY BBIpaBHUBaHUS TemrmepaTyp. TernaoeMKoCTh KaJlopuMeTpa
npenedbpexxumo Mana. (4,4 J1x/K)

5. NnpeanpHblii ra3 B KOJIMYECTBE V = 2,2 MOJA HAXOJUTCS B OJHOM U3 JIBYX
TEIUIOM30JIMPOBAHHBIX COCY/IOB, COETMHEHHBIX MEXAY c000il TpyOkoi ¢ kpaHoMm. B apyrom
cocyzne — BakyyM. KpaH oTKpbuIH, U Ta3 3a110JHUI 00a coCy/ia, yBEITUYHUB CBOM 00bEM B n =
3,0 paza. Haiftu npupamenue sutponuu rasa. (20 x/K)
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Paznen 3. SIBjienus: mepenoca.

SIBJjieHus mepeHoca.

baszoeviit yposens

No dopmyJIHpOBKa BOIpOca BapuanTel oTBETOB

/1

1 BsizkocTb CBsI3aHa c nepeHocoM | 1. sHeprumu

MOJIEKYJIaMH Ia3a ... 2. uMnyJbca

3. Macchl
4. MOMEHTAa UMITYJIbCa

2 KakoBa pasmepHOCT,  KOddduumenta | 1. m?/c

TEIJIONPOBOHOCTH? 2. Br/(m K)

3.1Tac
4. 310 K03 (HULIUEHT, TOITOMY OH
pa3MEepHOCTH HE UMEET

3 ['paarieHT KOHLEHTpALUH - 3TO ... 1. mpou3BoIHAs KOHLIEHTPALMH 110 BPEMEHU
2. pa3HOCTb KOHIIEHTPALIMU B ABYX TOUYKaX
3. Ipou3BOHAs KOHIIEHTPALMH [10 BPEMEHU
B JJAHHOM HampaBlIeHUU
4. Npou3BOIHAS KOHIIEHTPALIMHU B JAHHOM
HANlpaBJIEHUHU

4 Bepno 1, uTo mryda rpeet yenoBeka? 1. KOHEUHO, BEPHO, ITO 3HAET KAXbI, KTO
HaJeBal mryoy
2. HeBepHO, Iy0a JUIIb COXPaHseT Tel10
YyeJI0BeYeCcKoro Tesia
3. rpeeT nuuIb Xopolas uryda u3s
€CTECTBEHHOTO MeXa
4. m1yObl U3 CUHTETUKHU HE TPEIOT

5 VYKaxuTe BEpHOE YTBEPKICHUE. 1. BA3KOCTB raza ¢ pocToM TeMIepaTrypbl
BO3pacTaer
2. BSI3KOCTh raza o0paTHO
MPOIMOPLMOHANIbHA €r0 CKOPOCTHU
3. TypOyneHTHOE IBI)KEHUE 00YCIOBIECHO
Xa0THYECKUM TEIJIOBBIM JBHYKEHUEM
MOJIEKYJT
4. BSI3KOCTb T'a30B C POCTOM JIaBJICHUS
YMEHbIIIAETCS
5. yem 6ombIne 3QpHEeKTUBHOE CEUCHUE
COyZlapeHusi MOJIEKYI, TeM OoJbIle
BA3KOCTb rasa

Cpennsist JyinHa cBOOOIHOTO Mpo0era aTOMOB Teusl P HOPMAJIbHBIX YCJIOBUAX paBHa 180
uM . Onpesenutsh kodGuiment guddysuu remus. (72 10 m?/c)

Haiitu koapdpumment nudpdysuu D Bo3ayxa npu nasnenuu p = 101,3 klla u Temnepatype ¢ =
10 °C. Tuametp mosnekyn Bo3ayxa o = 0,3 um. (1,46 10 m/c?)

Kosddunuent muddy3un u BSI3KOCTH BOJOpPOJA NMPU HEKOTOPBIX YCIOBHSIX paBHBI D =
1,42-107* M%/c u 5 = 8,5 mxIla-c. HaiiTi unciio n MoJeKyn Bofoposa B exunuie oobema. (1,8

10% %)

Haiitu Maccy m a3oTa, mpolesiero scueacTsie auddysuu yepes mwiomanxy S= 0,01 m? 3a
Bpems ¢ = 10 ¢, eciii rpaJeHT TUIOTHOCTH B HAIIPABIICHHUH, TIEPIICHIUKYISIPHOM K IIJIOMIA K,
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Ap/Ax = 1,26 xr/m*. Temneparypa asora t= 27 °C. Cpenss JmHA cBOGOJHOTO Tpobera

MOJIEKYJT a30Ta Z = 10 MKM. (0,2 1)
Kucnopon Haxomautcs npu TemmepaType T=300 K mnox nasnenmem p=1,00%10° Ia.
Onpenenuts CpeiHIO ITHMHY cBOOOHOTO TIpodera Momnekyi. (0,076 Mkm)

Cpeonuii yposens

[Tycth o dt — BepoOSTHOCTH TOTO, YTO MOJIEKYJIa T'a3a UCHBITHIBACT CTOJIKHOBEHHE B TEUCHHE
BpeMmeHu dt, o — mocrosiHHas. HaiiTu BEpOSTHOCTH TOrO, YTO MOJIEKYJIa HE HCIIBITACT
CTOJIKHOBEHUS B T€YEHHE BpeMeHH t. (e™™)

[Tycth 00 dt — BEepOATHOCTH TOTO, YTO MOJIEKYJIa T'a3a UCIBITHIBAET CTOJIKHOBEHUE B TEUECHUE
BpeMeHu dt, o — mocrosiHHas. Haiitu cpegHee Bpemst MexXIy CTOJIKHOBEeHUsIMH. (1/at)

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

Buoicoxuii yposens

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

JIBa OIMHAKOBBIX MapajIeIbHbIX JUCKA, OCH KOTOPBIX COBHIAJAIOT, PACIOJIOXKEHbI Ha
paccrossHud h gpyr ot nmpyra. Pammyc kaxkmoro mgucka a, mpudeMm a >> h. OguH IUCK
BpalllaloT ¢ HEOONBIION YrIOBOW CKOPOCTHIO ®, APYroil IUCK HemojaBwkeH. Haiitn MomeHT
CUJI TpPEHHUsI, EUCTBYIOIIUM HAa HEMOIBWIKHBIM IHUCK, €CM KO3(P(UIMEHT BI3KOCTH rasa
Mexy auckamu paseH 1. (N = 1,57nwa%/h)

OxauH KOHEIl CTEPKHS, 3aKII0UYEHHOTO B TEIUIOM30JIMPYIONIYI0 000JI0YKY, MOIACPKUBACTCS
npu temneparype Ti, a gpyroil koHery — mpu temneparype T2. CaM CTEpKEeHb COCTOUT U3
JIBYX YacTel, JUIMHBI KOTOPBIX 11, U |2, 1 K03 PHUIMEHTHI TEIIONPOBOAHOCTH 1 U 2. HaliTn
TeMIIepaTypy MOBEPXHOCTH CONPUKOCHOBEHM 3THX 4acTeil crepxkHs. ((x1 T1 1 + 2 T2 11)/(

I+ 1))

Paszen 3. PeajbHbIe ra3bl M "KUJIKOCTH.

Kuakocru
ba3zoewiit yposens
Ne DopmyJIMpOBKa BOIIpPOCa BapuanTel oTBETOB
n/m

1

B cocyn ¢ xomogHOW BOJOM ONYIIEHA | yMEHBIIUTCS
KanmwuisipHas TpyOka. Kak wu3MeHuTCs
YpOBEHb BOJIbl B TPYOKE NpU HarpeBaHUU

BOJBI?
2 KakoBa pasmepHocts ko3¢ ¢ummenta | 1. 3To Ge3pa3mepHast BeJIMUMHA, Pa3InUYHAsA
MOBEPXHOCTHOT'O HATSXKEHUS KUJIKOCTH? JUTSL pa3HBIX KHUAKOCTEN
2. JTx/m?
3. H/™m
4. 310 Oe3pa3mMepHas BeIUUNHA, OJIMHAKOBAS
IS BCEX JKHUIKOCTEN
3 CTexyIIHHYI0 IUIACTUHKY IOABECWIM K | 1. ams pryTtH

JTUHAMOMETDPY. ITocre 3TOr0 €10 | 2. moKa3aHus OyayT OJUHAKOBBI
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MIPUKOCHYJIUCh K IMOBEPXHOCTU KUIKOCTU | 3. 11l BOJABI

U oTOpBaJIM OT Hee. JIJig KakoW >KUIKOCTH | 4. 1 KEpOCHuHa
PTYTH, BOJBI UIH KEPOCHHA — IUHAMOMETP
MNOKaKET B MOMEHT OTpPbIBa CHIIy OoJIbIie?

4 CuTto, cienaHHOe U3 BOJIOKOH, KoTopbie HE | /laBienune Jlamiaca
CMaYuBaIOTCS BOJIOH, OKa3bIBaeTCs
HEMPOHMIIAEMBIM JIJIsI BOJBI, XOTS Yepe3
HEero cBOOOJHO MPOXOaUT Bo3ayX. Kakosa
MIPUYMHA YKa3aHHOTO SIBJICHUS?

5 B cTexyIIHHOM CTakaHe HaJUTO HEKOTOPOE | map
KOJIMYECTBO pTYTH. Kak OHa
pacCIIONOXKUTCs, €CIM CTAKaH C PTYTBIO
IIONAJIET B YCIOBHsI HEBECOMOCTHU ?

1. HaiiTn naBneHue B my3bIpbKe BO3yXa TUAMETPOM 4 MKM, KOTOPBII HaXOAUTCS B BOJE Ha
riyoune 5 M. ATMoc(epHoe AapieHue HopManbHoe. (2,23 10° ITa)
2. PryTHBIII Gapomerp umeeT muamerp TpyOku 3 MM. Kakyro momnpaBKy & B IOKa3aHUS

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

3. Kakyro cuny F HY)XKHO IPHIIOKUATH K TOPU30HTAIBHOMY AIFOMUHHEBOMY KOJIBITY BHICOTOM
h = 10 mm, BHyTpeHHHM auameTpoM d1 = 50 MM u BHemHUM auaMeTpoM d2 = 52 MM, 4TOOBI
OTOpBaTh €ro OT MoBepXHOCTU BOAbI? (63,5 MH)

4. Ha CcKoJbKO Harpeercsl Kamis pTYTH, MOIy4eHHass, OT CIMSAHMS JBYX KaIlejb
paguycoM 7 = 1 mm kaxnas? (1,65 10 K)
5. Kakyio pa60Ty A NpOTHB CHMII TOBEPXHOCTHOTO HATSKEHUS HAI0 COBEPIIUTH, YTOObI

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

Cpeonuii yposeno

l. B nHe cocyna co pTyThio nMeeTcs kpyrioe oTBeperue auamerpa d = 70 mxm. [Ipu kakoit
MaKCUMaJIbHOM TOJIIIMHE CJI0sI PTYTH OHA e1le He OyeT BhITeKaTh uyepe3 3To oTBepcTue? (21 cm)
2. Mexnay n1ByMsi TOPU30HTAIBHBIMU CTEKIISITHHBIMH TJIACTUHKAMU HAaXOJUTCS Karuisl pTyTH
B ¢popme nernemku pamuyca R u Tommuubel h. Cumras, uro h << R, Haiitu maccy m rpy3a,
KOTOPBI HAJ0 TMOJIOKUTh HAa BEPXHIOK MIIACTHUHKY, YTOOBI PACCTOSHHUE MEXKAY TUIAaCTUHKAMU
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 paguyca R = 5,0 cM cMouniy BOJOM M CIIOKUIIM BMECTE TaK, YTO
TOJIIIMHA CJO0S BOJABI MeXAy nuckamu h = 1,9 mxm. CunTtas cMauyuBaHUeE MOJTHBIM, HAUTH CUITY,
KOTOPYIO HY>KHO MPUIIOKUTH MEPIECHANKYIISAPHO 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 MY3bIpsi paauycoM » = 1 cMm? [loBepxHOCTHOE HaTsSKEHHE
MBLIEHOTO pactBopa = 0,043 H/m. (6,35 107 JIx)

2. Halitu naBneHue p Bo3lyxa B BO3AYIIHOM My3blpbke auamerpoM d= 0,01 wmwm,
HaxonsAumieMcss Ha riyObuHe 7= 20 cM 1OJX TOBEPXHOCTBIO BOJBL.  ATMOC(epHOe
nasienue po = 101,7 kIla. (132860 I1a)
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3.

JlaBneHue Bo3ayxa BHYTPH MBUIbHOTO My3bIpst Ha Ap = 133,3 Ila Gombiie aTMocgepHoro.
Haiitu nmmamertp d my3sips. [loBepxHOCTHOE HaTsHKEHHME MBUIBHOTO pacTBopa o = 0,043 H/m.

(2,58 Mmm)
PeanbHble rasol
baszoewviit yposens
No DopmyJIHMpOBKa BOIpOCca BapuanTel oTBETOB
/1
1 VYpaBuenuem Ban-nep-Baansca craeayer | 1. npu 60JbIIKX JaBJIE€HUSIX Ta3a
MOJIb30BATHCA ... 2. Ipu MaJbIX 00BEMAX Ta3a
3. mpu 60X 00bEMaxX rasa
4. mpu MaJbIX JaBJICHUSIX raza
2 [TonpaBka "a" B ypaBHeHuu Ban-mep- | 1. TpeOoBaHMEM  BBINOJHEHUS  3aKOHA
Baanbca o0ycnosieHa ... COXpAaHEHHUsI DHEPruu TMpU  COYIJAPCHUU
MOJIEKYIT
2. pealbHBIMH pa3MepaMu MOJIEKYJI
3. HAJIMYHEM MeKMOJIEKYJIAPHBIX CHJI
B3aHMO/JAEHCTBUA
4. 3aKOHOM COXPAaHEHHUS UMITyJIbCa MPU
COYZapEHUU MOJIEKYJI
3 KakoBa pa3mepHocTh moctostHHOW "b" B | 1. M/MOJIB
ypaBHeHuu Ban-nep-Baansca? 2. 910 O6e3pa3MepHasi BeIMYnHA
3. M?/Monp?
4. n/moib
5. m*/moub
4 Mosxer 1M mepecTtarb  CyLIECTBOBAaTh | 1. MOKeT, MPH MOBBINIEHUN TEMIEPATYPbI
pasHUIa MEXIY KUAKUM U Ta3000pa3HbIM | BelleCTBA 10 KPUTHYECKOI 1 BbIIIe
COCTOSTHUEM BelllecTBa? 2. HET, HE MOKET HUKOT1a
3. MOXET, MPU MOHUKEHUU TEMIIEPATYPBI
BEILIECTBA JI0 KPUTHYECKOW U HHIXKE
4. sl OTHUX BELIECTB MOXKET, JIsl APYTUX —
HET
5 Ha  pucynke  u3obpaxeH  rpadux | 1. razoo0pasHomy
ypaBHeHus Ban-nep-Baanbca. Kakomy | 2. aByx¢a3Ho# cucTeMe XKUAKOCTb+HIap
COCTOSIHUIO  BEIIECTBA  COOTBETCTBYET | 3. TBEPAOMY
ydacTok rpaduka ab? 4. )XUJKOMY
Phe

2.

B cocyne oovemom V' = 10 1 Haxoautcs macca m = 0,25 Kr a30Ta npu Temreparype ¢ =
27 °C. Kakyro dYacTh JaBJICHHS Ta3a COCTaBIISIET JaBlieHHWE, OOYCIIOBJICHHOE CHJIaMU

B3anMoeiicTBus Mosekyn? (4,87%)

B cocyne oovemom V= 10 n nHaxomutcs macca m = (0,25 kr a3ora npu Temmeparype ¢ =
27 °C. Kakyro yacTb 00beMa cocyjia CoCTaBisieT coOCcTBEeHHbIN 00beM Mostekyn? (0,86%)
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3. KonuuectBo v = 0,5 KMOIb HEKOTOpOro rasa 3aHumaer obbem Vi= 1 m>. Ilpu

pacmmpeHun raza g0 o0vema Vo= 1,2 M’ 6bina coBepmeHa paGoTa NPOTUB  CHII
B3auMoJeicTBus Moiiekysl 4 = 5,684 kJ[>. HaliTu nOCTOSHHYIO @, BXOASILYIO B YpaBHEHUE
Ban-nep-Baansca. (0,1364 ITa M® Mmons?)

Cpeonuii yposens

1. Macca m = 20 kr a30Ta aguabaTHUecKy paciIupseTcs B BaKyyM oT oobema Vi = 1 M> 1o
obbema Vo= 2 M. Haiitu nonmxenue AT TeMmepaTypbl HpH 3TOM PACIIMPEHHH, CUHTAS
M3BECTHOM JIJIs1 a30Ta MOCTOSIHHYIO ¢, BXOJIAIIYIO B ypaBHeHUe Ban-nep-Baansca. (-2,339 K)

2. Kakoe maBiieHue p HagO0 TPHIOKUTH, YTOOBI YTIEKUCTBIA Ta3 MPEBPATHTH B KHUIKYIO
YTIEKUCIIOTY mpu Temriepatypax 1 =31 °C u =50 °C? (7,38 MIla)
3. HaliTn m10THOCTB pi TeNUsST B KPUTUYECKOM COCTOSIHMH, CUUTAsT U3BECTHBIMH IS TEIHS

KpUTHUEeCKHe 3HaueHns Txu px. (56,91 kr/m>)

Buicokuii yposens

1. KonnuectBo v = 1 kMonp Kucnopoja 3aHumaer o0beM V= 56 1 nipu gaBieHuu p = 93
MIIa. Haiitu Temrnepatypy f ra3a, mojb3ysach 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, MONB3ySICh YypaBHCHHEM Ban-nep-Baanbca B mpHBeIeHHBIX
BenuuuHax. (2,78 Mlla)

3. Bo ckombko pa3 maBineHue raza OoJbIIe €ro KPUTHUYECKOTO JaBJICHHS, €CIIH HU3BECTHO,
4TO ero 00bEeM U TeMIIEpaTypa BIBOE 0OJIbIlE KPUTHICCKUX 3HAYCHUN ITUX BelHuuH? (2,45)
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Bonpocsl k 3k3ameny

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

2. WNneanbHplii a3, 3akoHBl HACATBLHOrO Ta3a. YpaBHeHuwe Kiaitnepona—MeHeneeBa.
TemmepaTypHbIE IIKaJbIL.

3. OCHOBHOE YypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOpPUU HJICabHOrO Tras3a, €ro
BBIBOJ. MOJIEKYISIPHO-KMHETUYECKUN CMBICIT TEMIIEPATYyPHI.

4. Crenern cB0OOBI MOJICKYJ. Pacripenenenne 3HEPruu Mo CTENEeHSIM CBOOObI. DHEPTHs
MOJIEKYJIbl. BHYTpeHHsIs1 S3HEprus U1ealbHOTo Trasa.

5. Pacnpenenenue MakcBeruia AJisi MOJIEKYJI Ta3a MO CKOPOCTSM: 1T0 KOMIIOHEHTE CKOPOCTH,

[0 MOAYJIIO CKOPOCTHU. XapaKTEpHbIE CKOPOCTH MOJIEKYJI: CpEIHss, CpEIHss KBaJpaTHuHasd,
HauOosee BepositHass. OnwiT [lTepHa.

6. Pacrnipenenenre MoJieKys B MOTEHITMAILHOM TI0JIe: OapoMeTpudeckas hopmyia.

7. OCHOBHbIE MOHSATHS: TEPMOJMHAMUYECKAS] CHCTEMA, IMAPAMETPhl CUCTEMBI, COCTOSIHUE
CUCTEMBI, pABHOBECHBIC U HEPABHOBECHBIC MIPOIECCHI, 00pPATUMBIE U HEOOpATHMbIE TPOIIECCHI.

8. Buyrtpennss sneprus. Temmora u pabora. dyHKIuu mnporecca u coctosHus. IlepBoe
Ha4yaJio TEPMOIUHAMHUKH.

9. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKOCTh M YHMCIO CTENEHEH CBOOOIBI.
DKCIepuMeHTaIbHask 3aBUCUMOCTh TEIUIOEMKOCTH BOJIOPOIa OT TeMIIepaTyphl.

10. AnmnabaTHBIN U TOTUTPOMHBINA MPOLECCHI, UX YPABHEHUS.

11. Pabora uaeansHOro raza B pa3JIMuHBIX MPOIECCaX.

12. Hwuxnanmueckue mpouecchl. I[lepBoe Havyaso TEPMOJMHAMHMKU JUISl  IUKIMYECKUX
npoueccoB. TemtoBbie MamrHbl. KIT/[ TEIoBBIX MaluH.

13.  Bropoe Hauano TepmoanHamMuku B hopmymnupoBkax Tomcona (KensBuna) u Knaysuyca.

XoJioauabHas MalluHa.
14. Huxn Kapno. KII/] nukna Kapuo. Teopemsr KapHo.

15.  HepaenctBo Knay3uyca. DuTponus kak ¢GyHKIusa coctosHus. DopMynupoBka BTOPOro
Hayajia TEPMOJMHAMUKHU C UCIIOJIb30BaHUEM IOHATHUS PHTPONHU. Bbruncienue s3nTponuu.

16.  TepmomuHamudeckue (yHKIHH.

17.  Cpa3p SHTpOIMH C BEPOSATHOCTHIO. TepmMoauHamMuuecKass BEPOATHOCTb COCTOSHUS.
®opmyna bonpiiMana. CTaTUCTUYECKUI CMBIC BTOPOT'O Havajla TEPMOJIUHAMUKH.

18. VYpaBuenne Ban-nep-Baanbca. WM3orepmsl rasza Ban-nep-Baansca. Kpurtnueckue
napaMeTpbl. 3aKOH COOTBETCTBHUS COCTOSIHUM.

19.  H3oTepMmbl peanbHBIX TIa30B, MX CpaBHEHUE C H30TEpMaMu rasza Ban-nep-Baaibca.
Kputnueckue cocTosiHUS.

20.  @asosble mnepexonael l-ro ponma. VYpasHenue Kiaiinepona-Kiaysuyca. @aszoBbie
JUarpamMmBbl.

21.  MexMoneKyspHble CHJIBI B3aUMOJCHUCTBHSI. [TorenunanbHas DHEPrus
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

22.  SIBneHus mepeHoca B Trazax OKCIEepUMEHTalbHble 3aKOHBI (3akoHbl Puka, HrproToHa,
®dypre).

23.  CToJKHOBEHHUs MOJEKYJ, YHCIO CTOJIKHOBEHHMH B eQuHMIy BpeMeHU. CpenHsas AnuHa
CBOOOTHOTO TIpo0dera.

24.  llomyueHue ypaBHEHUH IIepeHOCa KHUHETHMUECKMM METOAOM. BblpaxkeHus mus

koap¢umenToB nudpdy3nun, BHYTPEHHETO TPEHMsS], TEIUIONPOBOAHOCTH, CBSI3b MEX]Y HUMHU.
SIBneHus nepexoca B yabTpapaspsKeHHBIX ra3ax.

25.  SlBneHme NOBEPXHOCTHOTO HATSHKEHUS. YCIOBHS pAaBHOBECHS HAa TpaHULE JBYX
KUAKOCTEHN, Ha TPAHULIE )KUJIKOCTb — TBepaoe Teno. Kpaesoii yrou.

26. JIonOIHUTENBLHOE TABJIEHUE B JKHAKOCTH TOJ MCKPHUBJIEHHOW MOBEPXHOCTHIO. Dopmyiia
Jlanunaca. KanwinsipHble sIBIEHUS.

27. Ucnapenne wu kunenwe xuakocteil. JlaBineHue HachlleHHBIX MapoB. Ileperperas
JKUJKOCTb, IEPEOXJIAKICHHBIN T1ap.
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IIpumep BapuaHTa 3K3aMEeHALIMOHHBIX BONIPOCOB

No dopmyJIHpPOBKa BOIpOCa BapuanTel oTBETOB
/1
1 B 6atoHe HaxoauTcs 5 Mojei BemectBa. | 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
YMEHbILIAeTCH, a ero 00BeM
yBenuuuBaeTcs. Kak u3MeHUTCs naBlieHue
IIpU NIOCTOSIHHOM Macce rasa?
3 Buytpennsis sHeprus rasza ckianeiBaercs | 1. Exu E; >0
3 Ex — cymmapHoit kuHernueckoil | 2. Ex>>Eq
sHepruu Mosiekya U En — noreHnumansuol | 3. Ex<<Eq
sHepruu ux B3aumojeictsus. Ilpu kakom | 4. Ex u E; He JOKHBI OBITH CBS3aHbI
cootHomeHUH Mexay Eq u E; cocTosiHMe | HUKAKUM COOTHOILIEHHEM
raza MoOXeT ObITb omucaHo ypaBHeHHeM | 5. Ex=Eq
MenneneeBa-Kiaitnepona?
4 [Topsimok nuamerpa mpOCThIX MOJIEKYII ... 1.10° m
2.101"m
3.10"m
4.102 m
S. IpaBUJIbHBINA OTBET HE IPUBEJICH
5 K Hekoropoil macce wujaeanpHOro rasa |2
MOJIBEIEHO  OJAMHAKOBOE  KOJINYECTBO
TEIUIOTBl - OJUH pa3 MNpH IOCTOSHHOM
JaBJICHUU, a JIPYrod - NpU IMOCTOSHHOM
ooweme. Ilpu kakom mpormecce (1 wm 2)
MOBBIIICHHE TEMIIEPaTyphl OyeT 6obIe?
6 IIpu wu30XxopHOM mpolecce BHYTPEHH:A | 1. yBeJiH4uBaeTCs
SHEpPrusi OJHOATOMHOI'O HJCAbHOTO Ta3a | 2. U3MEHSETCs B 3aBUCUMOCTHU OT
IIPY YBEJIMUEHUH JIABICHHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIIaeTcs
4. He U3MeHseTcs
7 AnunabaTtuyeckuil Mpolecc - 3TO MpoLece, | 1. BHyTpeHHSs SJHEPTHs CUCTEMBI HE
IIPU KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TeNJI000MeHa MeKIY
CHCTEMOM M OKPYKaIein cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHELIHUX CHUJI
4. HajJ cUCTEMOM HE COBepIIAIOT paboTy
BHEUIHHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Bribepute mnpaBunbHbBIE  yTBEpXKICHHS, | 1. 3HTpomus - 3TO GYHKIMS Mpoliecca
OTHOCSIIMECA K TOHATHIO "SHTponus": 2. B H30JIMPOBAaHHOM cHUCTeMe SJHTPOIHS
He MOKeT yObIBATH
3. B U30JIMPOBAHHON CUCTEME PHTPOIMS HE
MO3KET BO3pacTarh
4. B N30JIMPOBAaHHON CUCTEME SHTPOIUS HE
U3MEHSEeTCs
S. 3HTpOnus - 370 PyHKIMSA COCTOSTHUS
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KIIJI TemmoBoii MammHbl, paboTaromiein
6e3 oTeph SHEpIuH, SBIISICTCS
MaKCHMaJIbHBIM, €CIU €€ pabOuYui MK
BKJIIOYAET ...

1. 1BE M30XOPBHI, TBE U30TEPMBI

2. nBe aanadatkl, IBE U30XOPbI

3. 1Be U30TEPMBbI, IB€ aAMa0aAThI
4. nBe n306apwl, 1B H30XOPHI

10

Temnepatypy HarpeBaTels u
XOJIOAWIbHUKA  TEIUIOBOTO  JIBUTATEls
MOHM3WIA HAa OJMHAKOBOE KOJHUYECTBO
rpagycoB. Kak usmenuncs npu stom KII/]
IBUTATENS?

1. ymeHbImics

2. HE U3MEHUJICS

3. OTBET HE OJJHO3HAYEH
4. yBeanumJcst

11

3aBUCHT M OT  IUIOTHOCTH
KOd(PUIUEHT BA3KOCTH?

rasa

HET

12

KoadduumeHt BHyTpeHHETr0 TPEHHS - 3TO
dusnueckas BEJINYMHA, YHCIICHHO
paBHasl...

1. uMIynbCy, IEPEHOCUMOMY B €IMHUILY
BPEMEHHU, Yepe3 CAMHUILY IUIOIAU B
HaIlpaBJIECHUH, IEPICHAUKYIIPHOM
CKOpPOCTHU

2. cpeau OTBETOB HET MPABUIIBHOTO

3. cuje BHYTPEHHETO TPEHUs], IEUCTBYIOLIEH
MEXYy CJIOSIMU KHIKOCTH Ha €IUHUILY
TJIOMIAAN UX COMPUKOCHOBEHUS TTPHU
W3MEHEHUHU CKOPOCTH 3a CIMHHILY BPEMEHU
4. cujie BHyTPEHHer 0 TpeHusl,
AeHCTBYIOIIEH MeKIY CA0AMH KUTKOCTH
¢ IVIOIIAAbI0O UX COMPUKOCHOBEHUS,
PaBHOIi eMHNILIE, IPU I'PaJHEHTe
CKOPOCTH, PABHOM €JIMHUIIE

13

HckpuBieHre NOBEPXHOCTH  KUJIKOCTH
CO3/1aeT  JIOINOJIHUTENIbHOE  (JIAIIacoBoO)
JaBieHue. BcenencrBue 3TOro JIaBiICHHE
BO3[yXa B MBIIBHOM IIy3BIPE HECKOJIBKO
Ooonprie  armocdeproro.  [loBbimeHHOE
JaBJICHHE CYLIECTBYeT W B  Kallle.
HNmeroTcss ogHOro JamaMerpa Kamisl U
MBUIBHBIA IIY3bIPDb U3 OJHOM M TOU XK€
xuakoctu. ['ne naBieHwe MeHblle -
BHYTPH Iy3bIPsl WJIM BHYTPU Karuiu?

Kalljis

14

KakoBa  pa3mepHoCcTh KO3 duIMeHTa
MIOBEPXHOCTHOT'O HATSYKEHUS KUJIKOCTH?

1. aT0 OGe3pa3zMepHast BeTUINHA, OJJUHAKOBAs
JUTSL BCEX JKHJIKOCTEH

2. 910 O6€3pa3MepHasi BETMYNHA, pa3IMuHas
JUTSL Pa3HBIX KHUAKOCTEH

3. Jx/m?

4. H/'m

15

Haiinure Maccy BO3ayxa, 3alOiHSIOLIETO
ayIUTOpUIO BhICOTOM 3.1 M momaabpio
nona 89 m>. Jlasnenue Bozayxa 100 xIla,
TeMIiepaTypa MOMENIEHUs 10°C.
Monsipuas macca Bo3ayxa pasHa (.029
KI/MOJTb.

m=340 kr

16

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

V=653 m/c
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17

[InoTHOCTH ~ HEKOTOpOro  Tra3a  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 MalllMHa,
pabotaromias no nukiy Kapho, momyyaet
3a KaKJpl LUK OoT Harpesatens 3.9 kJ[x
termia. Temneparypa HarpeBarens 408 K,
temneparypa xonogwibHuka 308 K.
Haiigure KOJIMYECTBO TEIJIOTHI,
OTJIABaEMOE XOJIOIUIIbHUKY 32 OJMH LIHKIL

Q2=2.94 xI:x

19

B cocyne obwemom 4.5 1 HaxomuTcs
3.10* Mosekyn JBYXaTOMHOTO rasa.
Koadduiuent TemaonpoBOAHOCTH Tasa
paBeH 0.02 Bt/(m.K). Haiinure
kodduimenT auddy3un raza mpu STUX
YCIIOBUSIX.

D=8.7-10" m?/c

20

Halinute noGaBouHOE AaBlieHHWE BHYTPU
MBUIBHOTO ITy3bIps [uameTpoM 13 cm, ecnu
ko3 urmeHT MMOBEPXHOCTHOTO
HATSDKEHUS MBUIBHOM Boabl paBeH 40
MH/m.

P:=2.46 Ila
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IIpunoxenne 2

TunoBbie KOHTPOJIbHBIC BOIIPOCHI JIA I[pOMe)KyTO‘{H()ﬁ aTrTeCTalumn

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

2. NneanbHplii  ra3, 3akoHbl WACIbHOTO Ta3a. YpaBHenue Kralinepona—Menpeneena.
TemneparypHble IKaJIbI.

3. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUUECKON TEOpPUU HJICAJIbBHOTO Ta3a, €ro BbIBO/I.
MonekyIIpHO-KHHETUYECKHUM CMBICII TEMIIEPATYPBL.

4, Crenenu cBOOOABI MOJEKy/d. Pacnpenenenne SHEPrWM IO CTEMEHSIM CBOOOMBI. DHEPrus
MOJIEKYJIbl. BHYTpEeHHSIs1 SHEpTUsl U1€aIbHOTO ra3a.

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

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

6. Pacripenenenrie MoJieKysl 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. dyHkumu mporecca u coctosiHud. IlepBoe Hauano
TEPMOJIMHAMUKH.

9. Temnoemkocth, ypaBHeHHe Maiiepa. TemnmoeMKocTb ¥ 4YHMCIO  CTENEHEH  CBOOOJBI.
DKCnepuMeHTAIbHAs 3aBUCUMOCTh TEINIOEMKOCTH BOJIOPOA OT TEMIIEPATYPHI.

10. AnuabaTHBIN U TOIUTPOMHBINA MPOLECCHI, UX YPAaBHEHUSI.

11. Pabota naeanbHOrO raza B pa3JIMUHbIX MPOIIECCaX.

12. [uxnuueckue mnponecchl. IlepBoe Havallo TEPMOJMHAMHUKHU JUISl LUKIMYECKHX TMPOLIECCOB.
Tennosbeie MamnHbl. KIT/] TenmoBbix MamuH.

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

XoJIoauIbHAS. MAlIMHA.
14. Huxn Kapuo. KII/I nukna Kapuo. Teopemsr Kapho.

15.  HepaBenctBo Kmaysuyca. DuTponust kak (GyHKIHsS COCTOsSHUS. POpMyIHpPOBKAa BTOPOrO Hadama
TEPMOJMHAMMKH C MCIIOJIb30BAHUEM ITOHSTHSI SHTPONUs. BpIunciieHne SHTPONNH.

16.  TepmonuHamuyeckue QpyHKIHH.

17. Cps3p PHTpONMM C BEPOSATHOCTBIO. TepMOAMHAMHMUECKas BEPOSTHOCTh cocTosiHusA. dDopmyna
Bbonbimana. CtaTucTHUECKU CMBICT BTOPOTO Hayajla TEPMOAMHAMUKH.

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

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

20.  dasossle nepexorl 1-ro pona. Ypasuenue Knaiinepona-Kiaysuyca. @a3oBble AuarpaMmsl.

21. MexXMOJIEKYJISIpHbIE  CHJIBI  B3auMOJEUCTBUS. lloTeHUManbHAs SHEPrusi MEKMOJIEKYISIPHOTO
B3alMOJECHCTBHS.

22.  SlBnmenus mepeHoca B ra3zax DKCIIEpUMEHTANbHBIE 3aKOHBI (3akoHbl Puka, HetoToHa, Dypre).

23.  CTOJKHOBEHHMsI MOJEKYJ, YUCIIO CTOJIKHOBEHUH B eIMHUILYy BpeMeHU. CpenHss JUInHa CBOOOIHOTO
npobera.

24.  TlomyueHue ypaBHEHMH NEpeHOCAa KUHETUYECKHMM METOIOM. BwipakeHust st k03¢ UIMEHTOB

mud¢y3uu, BHYTPEHHErO TpPEHHUS, TEIJIONPOBOJHOCTH, CBSI3b MEXIy HUMHU. SBIeHHsS mepeHoca B
yIABTpapa3psKEHHBIX razax.

25.  SIBmeHne MOBEPXHOCTHOIO HATSKEHMS. Y CIIOBHSI PAaBHOBECHS HA TIPAHMIE JIBYX KUIAKOCTEH, Ha
IpaHuULE )KUJIKOCTh — TBEpo€ Teno. KpaeBoi yro.

26. JlonmomHUTENPHOE ABJIICHUE B KUJIKOCTH MOJ UCKPUBJICHHON MOBEpXHOCThIO. @opmyna Jlammnaca.
Kanunnsipuele siBneHus.

27. Hcnapenne m kuneHue >xuakocrteil. /laBmeHme HachlmeHHbIX napos. [leperperast KHIKOCTSH,
[IEPEOXIIaXKICHHBIN T1ap.
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TunoBbie KOHTPOJIBHBIC 3aJaHUA TJI51 HpOMe)l(yTO‘{HOﬁ aTTeCTAlluH

Ne ®opmyIMpOBKa BOIIPOCa BapuanTsl 0oTBETOB
/1
1 B GanmnoHe HaxoauTcs 5 Moneit Bemectsa. | 1. 4-10%°
KonnyecTBo Mosiekyn B 6aiioHe 2.6:10%
IIPUMEPHO PABHO ... 3.5-10%
4.3-10*
2 B HekoTopoMm mpouecce TemnepaTypa ra3a | yMeHbIIHTCS
YMEHBILIAETCS, a €ro o0BbeM
yBesnnuuBaeTcs. Kak n3mMeHuTcs NaBieHUe
IIpU IOCTOSIHHOW Macce rasza’?
3 BuytpenHnsas sHeprus rasa cknaneiBaercs | 1. Ex u E; >0
3 Ex — cymmapHoir kuHernudeckol | 2. E>>Eq
sHepruu Mosiekyn u E; — notenmuansaoi | 3. Ex<<E;
sHeprun ux B3aumojeictBus. IIpu kakom | 4. Ex u E; He 1OKHBI OBITH CBSI3aHBI
cooTHolleHun Mexay Ex m En cocTosHME | HHKAKUM COOTHOLIEHHEM
raza MOXeT ObITb omucaHo ypaBHeHueM | 5. E=E;
MenneneeBa-Knaiinepona?
4 [Topsiaok nuameTpa MpOCThIX MOJIEKY ... 1.10° m
2.101m
3.10%m
4.10% M
5. IpaBWILHBINA OTBET HE MIPUBEJICH
5 K Hekoropoil Macce wupeasbHOro rasa |2
MOABEACHO  OJMHAKOBOE  KOJMYECTBO
TEIUIOTHl - OJUH pa3 IpH IOCTOSHHOM
JABJICHUU, a JPYrod - OpPU MOCTOSIHHOM
o0BeMme.
I[Ipu xakom mpomecce (1 wmmm  2)
MTOBBIIIICHUE TeMITepaTypbl OyaeT OobIie?
6 IIpn un30xopHOM mpouLecce BHYTPEeHH:A | 1. yBeqiHuuBaeTcs
SHEPrusl OJJHOATOMHOTO HJCAIIbHOTO Ta3a | 2. U3MEHSETCS B 3aBUCHMOCTH OT
[IPU YBEJIMUEHUHU JABJICHUA ... UCXO/IHOTO 00BEMa
3. yMeHbIaeTcs
4. He U3MEHAEeTCs
7 Anmnabatudeckuil mpouecc - 3T0 Mpouecc, | 1. BHyTpeHHSs JHEPIHsl CHCTEMBI HE
IIPU KOTOPOM ... WU3MEHAETCS
2. He MPOMCXOMT TENJI000MeHa MeKIy
CHCTEMOH M OKPYKaI1uen cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHEILIHUX CHUJI
4. HaJ cHUCTEMOI He COBEpIIAIOT paboTy
BHEILIHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Boibepute mpaBuibHBIE  YTBEp)KIEHHS, | 1. 3HTpomus - 3TO QYHKIMS Mpoliecca

OTHOCAILIMECS K OHATHIO "dHTponus":

2. B H30JIMPOBAaHHOM cUCTeMe JHTPONHS
He MOKeT yObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIHUS HE
MOKET BO3PACTATh

4. B U30JMPOBAHHOM CUCTEME DHTPOIUS HE
WU3MEHSETCS

S. 3HTpONUA - 3TO (PYHKIUA COCTOSAHUA
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9 KITJI TemmoBoit MamuHbl, paboTaromieid | 1. 1B U30XOPHI, IBE H30TEPMBI
6e3 OTEPh SHEpPIruy, ABNsieTCs | 2. 1Be agualaThl, 1B H30XOPHI
MakKCUMaJbHBIM, eciu e€ padouuil LUK | 3. IBe H30TEPMBI, IBE ATNA0ATHI
BKJIIOYAET ... 4. nBe n300apkl, 1BE N30XOPHI
10 Temneparypy HarpeBaTesst u | 1. ymeHbmumics
XOJIOMWJIbHUKA  TEIUIOBOTO  JABUTIaTeis | 2. HE U3MEHUIICS
MOHU3WIM Ha OJUHAKOBOE KOJIMYECTBO | 3. OTBET HE OJJHO3HAUEH
rpanycoB. Kak n3menuncs npu srom KIIJI | 4. yBeauuunics
nBurareis’?
11 3aBUCUT M  OT  IUIOTHOCTH  Tasa | HeT
K02 PUIMEHT BA3ZKOCTH?
12 KoadduureHnt BHyTpeHHETO TpeHHs - 3T0 | |. UMIynbCy, NIEPEHOCUMOMY B €AMHHULLY
¢du3nueckas BeJIWYMHA, YUCICHHO paBHAas | BPEMEHH, Yepe3 €ANHUILY IUIOIAIU B
HaIPaBJICHUH, IEPIEHAUKYISIPHOM
CKOPOCTH
2. cpenu OTBETOB HET MPABUIILHOTO
3. cuiie BHYTPEHHET 0 TPeHus, AeHCTBYIOIIEH
MEXJy CJIOSIMH KUJKOCTU Ha €AUHULLY
TUIOHIA/IA UX COMPUKOCHOBEHHUSI IPU
M3MEHEHUHU CKOPOCTH 3a €IUHUILY BpEMEHU
4. ciie BHYTPEHHEI0 TPeHusl,
AelicTBYIOLIEH MeKIY CIAOSIMHU KUAKOCTH
¢ IJIOIIAIbI0 UX CONPUKOCHOBEHMS,
PaBHOI elMHMIIEe, IPU I'PAIMEHTE
CKOPOCTH, PABHOM eJIMHHIIEe
13 HckpuBieHHE TOBEPXHOCTH  JKHJIKOCTH | KAIUIS
CO3/aeT JOMOJIHUTENbHOE  (JIariacoBo)
naBieHue. BcenenctBue »TOro naBieHue
BO3[lyXa B MBUIBHOM Iy3BbIPE HECKOJBKO
oonpmre  armocdeprHoro.  [loBeimeHHOE
JABJICHHE CYLIECTBYeT M B  Kallle.
Nwmerorcs opgHOro naumamMerpa Kamisl |
MBUIBHBIM IYy3bIpb U3 OJHOM U TOW K€
xuakoctu. ['ne naBieHue MeHblue -
BHYTPH MYy3bIPs HIIM BHYTPH Karuiu?
14 KakoBa  pasmepHocth  kKo3(dunuenta | 1. 3To 6e3pa3mepHas BeIUMUMHA, OJUHAKOBAs
[IOBEPXHOCTHOTO HATSKEHUS KUJIKOCTHU? JUIS BCEX JKMJIKOCTEN
2. 910 O6€3pa3MepHasi BETUYNHA, pa3IHIHas
JUISL pa3HBIX KUIKOCTEHN
3. Jx/m?
4. H/'m
15 Haitpure maccy Bo3ayxa, 3anosHstomero | m=340 kr
aynutoputo BbicoTOM 3.1 W mIomanpro
nona 89 m?. Jlanenue Bosayxa 100 xIla,
TeMIiepaTypa MOMENICHUS 10°C.
Monsipaass macca Bo3ayxa pasHa (0.029
KI'/MOJIb.
16 KakoBa cpennss kBaapaTHuHasi CKOPOCTh | Vis=6053 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?
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[InoTHOCTH ~ HEKOTOpOro  raza  IpH
HOPMAJIBHBIX YCJIOBMAX paBHa 1.2 Kr/m>.
OTHOLIEHNE YAENBHBIX TEIJIOEMKOCTEN
1.4. Onpenenurte yaeabHyIO TEINIOEMKOCTh
ra3a npu NOCTOSSHHOM O0beMe.

Cv=773 Jik/(kr-K)

18

WneanpHas TEII0Bas MalllHa,
pabotatomias o uukiay Kapho, momyuyaet
3a KaXJpld LUK OoT Harpesatensd 3.9 k/[x
teria. Temneparypa HarpeBarenst 408 K,
temneparypa xonoawibHuka 308 K.
Haiinure KOJIMYECTBO TEIJIOTHI,
OTJJAaBAEMOE XOJIOIUIbHUKY 3a OAMH LIUKIL

Q2=2.94 xI:x

19

B cocyne obvemom 4.5 1 HaxomurTcs
3.10*2 MojeKyn JBYXaTOMHOTO TIa3a.
Kosddunment TtemnonpoBogHOCTH Ta3a
paBeH 0.02 Bt/(m.K). Haiinure
kodddunrent auddy3un raza OpU ITUX
YCIIOBUSIX.

D=8.7-10" m?/c

20

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

P,=2.46 Ila
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MIMHOBPHAYKHU POCCUN
\,} DenepanabHOE roCyIapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUPEKACHUE BBICIICTO 00pa3oBaHuUsI

«Yenabunckuii rocynapctBeHHbid yHusepcuret» (PI'bOY BO «Henl'Vy)

PaGouas mporpamMma aucuuminHbl "MosekynspHas ¢pu3uka” 1o HapaBICHUIO MOATOTOBKH (CIIEIUATbHOCTH)
"Pagnodusuka" HanpaBneHHOCTH (TIpodrinto) TerekoMMyHUKAIIMOHHBIE CHCTEMBI M HH)OPMAIIHOHHBIE TEXHOIOTHH ctp. 30
OI'BOY BO «Henl'V»

PabGouas nporpaMmMa qMCUMILIMHBI (MOYJIs1) 0100pPeHAa U PEKOMEH/10BAHA:
[IpopekTop no yuebHoi1 paboTe ytBepxkaeHo 24.04.2023 B.E. ®enopos
VYueHbIM cOBETOM (PU3NYECKOro (haKyIbTeTa

[Iporoxkoi 3acemanus Ne 09 ot 20.04.2023

[Ipencenarens YueHOTro coBETA

¢dbuzuyeckoro dakynpTeTa COrJIaCOBaHO M.A. 3arpe6un
3acenanuneM Kadeapsl o0uIeil U TeopeTHYeCKOH GU3NKH

IIporokom 3acemanus Ne 06 ot 13.04.2023

3aBeayromuii kadeapoi COTJIACOBAaHO A.E. Maiiep
ABTOp (COCTaBUTEIIb) O.B. EperHoBa

Crtpykrypa padoueil nporpaMMbl COOTBETCTBYeT NpuKa3y pekropa ®I'bOY BO
«Ueal'¥» ot «13» anpeas 2021 r. Ne 247-1

© ®I'BOY BO «Uenl'V»




