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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lens auctmmmuHel «MomnekynspHast Gu3nKa» COCTOUT B GOPMHUPOBAHHUH y CTYJEHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS H
(yHnaMeHTanbHOM 6a3bl 3HaHUM B 00J1aCTH (DU3UKU.

OCHOBHEIE 3alau1 JUCHUIUIUHBIL: U3YYCHHUEC CTYACHTaAaMH OCHOBHBIX IMOHSITUN U 3aKOHOB TEPMOJUHAMUKHU U MOJ'IeKyJ'IprHOﬁ (1)I/I3I/IKI/I.
3HAKOMCTBO C OCHOBHBIMH METOJIaMHU PICCJ'ICZ[OBaHPIﬁ, HCII0JIB3YCMBIMHU B q)I/IBI/IKe.

Pe3yHLTaTLI O6y‘{eHI/IH 10 TUCHOUIITMHE HAIIPaBJICHBI HA JOCTHKCHUEC NMHAUKATOPOB!:

OIIK-1.1. O6nagaeTr 6a30BbIMU 3HAHUSAMH, IIOJy4EHHBIMU B 001aCTH (PU3UKO-MATEMAaTUIECKUX U (UJIM) ECTECTBECHHBIX HayK.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3aaull, GopMyIUpyeMble B paMKax (PU3UKO-MaTEMAaTUIECKUX U (UJIM) ECTECTBEHHBIX
HayK.

OIIK-1.3. IMeeT HaBBIKK MCIIOJIb30BAHUS OCHOBHBIX TIOHSTHH, 3aKOHOB (DU3UKO-MATEeMATHUECKUX U (MIJIH) ECTECTBCHHBIX HAYK JUIS
peleHus 3a1a4 MpoeCCUOHANBHON AEATETLHOCTH.

2. MECTO JUCIMIITMHBI B CTPYKTYPE OIIOII

Huka (pa3gen) OIIOIT: b1.0.10

2.1 TpeGoBaHus K NpeJBapuUTeIbHOIl NOATOTOBKE 00y4aloLIerocs:

MexaHuka

2.2 JIucuUMNIMHBI U MPAKTHKH, 1JI51 KOTOPBHIX 0CBOEHHUE JTAHHOW JUCHHUIIMHBI (MOAYJIs1) HE00X0ANMO KaK MpeallecTByIolee:

QHCKTpI/ILIeCTBO U MarHe€Tusm

Onruka

ATtoMmHas uznka

TepmoauHamuka

Craructuueckas Gpusnka

3. KOMIIETEHL{IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOZYJIST)

OIIK-1: Cnoco0eH npuMeHSITH 0a30Bble 3HAHUA B 00J1acTH PU3NKO-MATEMATHYECKUX U (WJIM) eCTECTBEHHBIX HAyK B cdepe
cBoeil mpogeccHOHATBLHOM 1esITeJILHOCTH;

3HaTh:

Jns noctmxennst OITK-1.1: ncronp3oBatk 6a30Bble TEOPETHUESCKUE 3HAHUS M0 MOJICKYIISIPHON (DH3UKE VIS peIIeHUS
npo¢eCcCHOHABHBIX 33/]a4; IOHUMATh, U3J1araTh U KpUTUYECKU aHAJIM3HPOBaTh 0a30BYI0 00LIePH3HYECKYI0 HH(OpMAIIHIO;
TMI0JTE30BAThCS OCHOBHBIMU MOHATHSAMH, 3aKOHAMH ¥ MOZIEIISIMHU MOJIEKYISIPHOH GU3UKH B TPOPECCHOHANBHOI IesTeTbHOCTH

YMmeTn:

Jns noctmwkenus OITK-1.2: ncnonb3oBaTh 0a30BbIe TEOPETHUECKUE 3HAHUS 110 MOJICKYIAPHON (HU3MKe; TOHUMATh, U3J1araTh U
KPUTHYECKH aHAU3UPOBATh 0a30BYI0 00me(hH3HIECKyI0 HHPOPMAIIHIO; MOIB30BATHCS OCHOBHBIMH OHATHSAMH, 3aKOHAMHU 1
MOJIEIAMH MOJIEKYJISIpHOH (hU3HKH

Baaners:

Js noctmwkenns OITK-1.3: HaBBIKOM peleHHs KOHKPETHBIX (U3MUECKUX 3a/1ad; MeToAaMu 00pabOTKH U aHaIHU3a
9KCIIEPUMEHTAIBHON M TeOpeTHIecKoil HPH3NIecKoi HHPOpMAIIHT

B pe3yjabTaTe 0CBOCHUS THCHUILIIMHBI OﬁyllalOllIMﬁCH JOJIZKCH

3.1{3naTn:

3.1.1|ucnonb3oBaTh 6a30BbIE TEOPETUUECKHE 3HAHUS 110 MOJIEKYJIIpHON (r3uKe 11 pereHus NpodecCHOHANbHBIX 3a/1a4;
MOHUMATh, H3JIaraTh U KPUTHIECKH aHATH3UPOBAThH 0a30BYI0 00meQU3HIecKyro HH()OPMAIHIIO; TTIOIb30BATHCS
OCHOBHBIMH IIOHATUAMH, 3aKOHAMHU U MOJICIIAMHA MOJ'ICKyJ'I}IpHOﬁ (I)I/I?)I/IKI/I B HpO(l)eCCHOHaHBHOﬁ JCATCIbHOCTH

3.2({YmeTh:

3.2.1|ucnons3oBaTh 6a30BBIE TEOPETUUECKHUE 3HAHUS 0 MOJIEKYIISIPHOH (PU3NKe; HOHUMATh, U3/1araTh U KPUTHUESCKU
aHaJIM3UPOBaTh 6a30BYI0 00MIEe(DU3NIECKYI0 HH(OPMALIHIO; I10JIb30BAThCSl OCHOBHBIMHU ITOHATHSIMY, 3aKOHAMU U
MOJETISIMU MOJIEKYJISIPHOH (DU3UKH

3.3|Binanern:

3.3.1|HaBBIKOM pEIlICHHsI KOHKPETHBIX (PU3MYECKHX 3aJ1a4; METOIaMi 00paOOTKU U aHaJIM3a YKCIIEPUMEHTAIbHOM 1
TEOpeTHYEeCKON (pH3nIecKoil nHpopMaun
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4. OFBEM JUCIIMIIVIMHBI (MOAYJISA)
Ob6Las TpyaoemKkocTb 33ET
Yacos no yueOHOMY 1utany : 108 Buasl KOHTpoOJISt B cemMecTpax:
B TOM YHCIIE :
ayJUTOPHBIC 3aHATUS © 72 SK3aMeHbI 2
camocTosiTenbHas padora : 18
4acoB Ha KOHTPOJIb 18
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIVIMHBI (MOOYJIS)
Kon HanmeHoBaHuUe pa3/e10B U TeM /BH] 3aHATHSA/ Cemectp | Yacos JIntepaTtypa
| 3aHATHS [ Kvpc
Pa3nen 1. MoJiekyJIsIpHO-KHHETHYeCKAsI TEOPHUsI HAeaTIBLHOI0 ra3a
1.1 IMpenmer u3yveHuss MOJICKYISAPHON HU3UKH. MOJEKYIbI, HX XapaKTEPUCTHKH: 2 12 JIT.1 JI1.2 JI1.3J12.1
pasMepsl, MOJIEKYJISIpHAs U MOJISIpHas Macca, KOJIM4ecTBO MoJieil. MineanbHblid J12.2J12.3]13.1 JI3.2
ra3, 3aKOHBI UAeaIbHOro ra3a. Temnepartypa. YpasHenune Knaitnepona— JI3.3
MenpeneeBa. OcHoBHOe ypaBHeHue MKT ugeansHoro rasza. Yucio creneHei 013233 34 35 26
cBOOO/IBI MOJIEKYII. DIIEMEHTAPHBIC CBEJICHUS U3 TCOPUH BEPOSTHOCTEH. 27
Pacnpenenenune Makcsenna 1 Makcsenna-bonbsiimana. bapomerpuueckast
¢dopmyna. OnbiTHOE 060cHOBaHNe MKT. Jlnuna cBoboHOrO Npodera
Mosekyd. /JIex/
1.2 Pemenne 3amad ¢ ncnonp3oBaHNEM OCHOBHBIX 3aKOHOB 1 ypaBHeHUH MKT 2 12 JIT.1 J11.2 JI1.3J12.1
uneanbHoro rasa /I1p/ J12.2 J12.3]13.1 JI3.2
JI3.3
30132 33 2435 26
27
1.3 MonekymsipHbIe TIPEICTABICHUS O BEIIECTBE. XaPAKTEPUCTHKH MOJIEKYI. 2 4 JIT.1 JI1.2 JI1.3J12.1
3aKoHBI HJIeaIbHOro ra3a. OCHOBHBIE paclipefeneH s Ul JIeadbHOro rasa. J12.2J12.3]13.1 JI3.2
/Cp/ JI3.3
301 32 33 B4 35 D6
27
Pa3nen 2. TepmoanHaMuKa HIeaJdbHOTO ra3a
2.1 OcHOBHbIE NOHATUS TepMoAUHAaMUKU. [lepBoe Hauaa0 TepMOAMHAMUKH, 2 10 | JI1.1J11.2 JI1.3J12.1
pabota u Teriora. TemIoeMKOCTh, €€ CBS3b C YHUCIIOM CTeNeHel CBOOOIbI JI12.2 J12.3J13.1 JI3.2
MOJIEKYII. Y paBHEHUsS TEPMOJAMHAMUYECKUX IIpolieccoB. Bropoe Hadano JI3.3
tepmonuHaMuku. [{uka Kapao u Teopemsr Kapro. Hepasencto Kitaysuyca. 0122 33 B4 25 D6
OHTponus. DHTPONHS U BEPOATHOCTh. TepMonnHamMuueckue GpyHkuu. /JIex/ 27
2.2 Pemienue 3amau o TepMoAMHAMUKE HIeabHOTO Tasa /T1p/ 2 10 JIT.1 JI1.2 JI1.3J12.1
J12.2J12.3]13.1 JI3.2
JI3.3
D132 33 34 35 26
27
23 IlepBoe Hauano repmoanHamMuku. TemnoemkocTs. Bropoe Hauano 2 6 JI1.1J11.2 J11.3J12.1
TepMoauHaMuKku. DHTponus. TepmoanHamuueckue Gyukiuu. /Cp/ JI2.2 J12.3J13.1 JI3.2
J3.3
D132 333435 26
27
Paznen 3. SIBieHust nepeHoca
3.1 TermonpoBoAHOCTb, BHyTPEHHEE TpEeHHE U TUPPY3Hs, ypaBHEHHS 3TUX 2 4 JIT.1J11.2 J11.3J12.1

npoueccos. KoaddunnenTts! TemnonpoBoaHOCTH, BA3KOCTH U Juddy3un s
UeansHoro rasa. /JIex/

JI2.2 J12.3J13.1 JI3.2
J3.3

01032 33 54 25 56
97

© ®I'bOY BO «Yenl 'Yy
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32 Pemenne 3amaq Ha siBneHne nepeHoca 2 6 JIT.1 JI1.2 JI1.3J12.1
Mp/ J12.2 J12.3J13.1 JI3.2
JI3.3
013233 24 25 56
37
33 SIBnenus nepeHoca. SIBNeHUs IepeHoca B yJlIbTpapa3pskeHHbIX razax /Cp/ 2 4 JIT.1 JI1.2 JI1.3J12.1
J12.2 J12.3J13.1 JI3.2
JI3.3
013233 24 25 56
37
Paznen 4. PeajibHble ra3pl 1 :KHIAKOCTH
4.1 Cuuibl B3aUMOJICHCTBUS MEXKAY MOJIEKyJIaMu. YpaBHeHUe ra3a Ban-gep- 2 10 | JI1.1J11.2 JI1.3J12.1
Baansca, n3orepmsl peanpHoro raza. [loBepxaoctHoe HaTspkeHne. DazoBbie J12.2 J12.3J13.1 JI3.2
nepexobl, ypaBHeHue Knaiinepona-Kinaysuyca. CMaunBaHue u JI3.3
HeCMaudrBaHUe, KpaeBoi yroi. JlononmHuTensHOe TaBiIeHne Hal 2132333425 36
UCKPUBJICHHOW TIOBEPXHOCTBIO KHUIKOCTH. KanwuispHble sBICHUS. 97
Hcnapenne n xunenne KuakocTeil. J[aBieHne HaCHIIIEHHBIX TApOB.
IeperpeTas >KUIKOCTb, IEPEOXIIaXKACHHBIN nap /Jlex/
4.2  |Pemenue 3aa4y Ha BEIYKMCIIEHHE TIApaMETPOB PeallbHbIX Ia30B, 2 8 JI1.1J11.2 J11.3J12.1
MOBEPXHOCTHOE HATSDKEHUE ¥ KANMULSIPHBIC SBICHUS J12.2 J12.3J13.1 JI3.2
Mp/ JI3.3
3132 33 B4 35 56
97
4.3 Peanbnsie razel. XKXungkocru. /Cp/ 2 4 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 J13.2
JI3.3
313233 54 35 26
97

6. POHJ] OHEHOYHBIX CPEJCTB

6.1. Ilepeuens BUIOB OLEHOYHBIX CPEACTB

OTyer o IPaKTUYECKUM 3a1aHUAM.
KonTponbHble Bonpocsl.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI JUISl TEKYLIel aTTecTaluu

TumnoBsie KOHTPOJIBHBIC 3aJaHUA U UHBIC MaTCpHaJIbl JJI TCKyH.Ieﬁ aTTecTaluu MpeaCTaBJICHbI B HpI/IJIO)KeHI/II/I 1.

6.3. TunoBblie KOHTPOJIbHbIC BONIPOCHI U 3alaHUA JJIAA l'[pOMe)KyTO‘IHOﬁ aTrrecranmn

Tunosble KOHTPOJIBHBIE BONPOCHI U 3a/JaHUs AJIs IPOMEKYTOUHOMN aTTecTaluy npezacTasieHs! B [Ipunoxenun 2.

6.4. Kputepun oneHuBaHus

3ajaHus K IPAKTHUECKUM 3aHATHSAM CTYACHTHI BEIMONHAIOT B TSUCHHE CEMECTpa Ha IIPAKTHIECKHUX 3aHATUAX U B (JopMe
CaMOCTOSTENbHOM paboThl. 3a1a4K CrPYNIMPOBAHbI 110 TEMaM MPAKTUYECKUX 3aHATHH. J10 SK3aMeHa y CTylIeHTa JI0JKHA OBbITh
3auTeHa Kax/as U3 6 00sA3aTeIbHBIX TeM NPAKTHIECKHX 3aHATHIH 1-T0 ypoBHS c1okHOCTH. [1o KaXIo# TeMe CTYyIeHT HoiTyqaeT
3aJjaHue, COCTOsAIEeE U3 5 TEOPETHIECKUX BONPOCOB U 8 3asau. [lepBble TpU TEOPETUUECKUX BONPOCA SIBISIIOTCS 0053aTEIbHBIMU.
Ecau cTyneHT npaBUIbHO OTBETUII HA NIEPBbIE TPH BOIIPOCA U PEIIM 5 3a/1a4, TO TEMA CUMTAETCsl 3aUTCHHOH. 3a KaxXIyto
3a4TEHHYIO TeMY CTYJEHT TOIy4aeT ONpe/ieIeHHOE KOTMYECTBO OallIoB, KOTOPOE 3aBUCUT OT YMCIIa MPAaBUIBHO PEHMICHHBIX 3334 1
0T TOro, ObLIa M JaHHAs TeMa 3auTeHa BoBpeMs. I1o TeMaM NpakTUUECKUX 3aHATHH Takxke IPelyCMOTPEHBI 3ajaul Ooee
BBICOKOI'O YPOBHSA CJIO)KHOCTHU U JOIIOJIHUTEJIbHAA TEMA NPAKTUYCCKOI'O 3aHATHSA «PeanbHbIe Ta3b». 33213.‘{1/1 10 JaHHBIM TEMaM
CTYZIEHT MOKET PEIlaTh ¥ AUCTaHLUOHHO.

Kputepuu onenuBanus 3a1aHuii 0 TeMaM NMPAKTUYECKUX 3aHATHH:

- 3adTeHsl Bce TeMBI 1-ro 1 60siee BEICOKHX YPOBHEU CIIOKHOCTH, JIOTIOJTHUTENbHAS TeMa - 5-6 06auios;

- 3auTeHbI Bce TEMBI 1-T0 YPOBHSI, TEMbI 00Jiee BHICOKUX YPOBHEH CII0)KHOCTH, IOTIOJHUTENIbHAS TEMa 3a4TCHBl YaCTHYHO - 2 -4
0aJlIoB;

- 3auyreHsl TeMbl 1-ro ypoBHS - 1-2 Gama;

- He 3autens! Temsl 1-ro ypoBHst - () Gaymios.

KpI/ITepI/II/I OLCHHWBAHUA DK3aMCHAIlTUOHHOI'O TECTA:
- OTBeuaeT Ha Bce TEOPETUYECCKUC BOIIPOCHI U MOXKET 000CHOBATH OTBEThI, BOCIIPOU3BCAA COOTBECTCTBYIOIINE
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MaTeMaTHYECKUE BBIKIAIKH U JJOTUUECKHE PAcCyKICHU, peIIacT 3aJaul U IPABHIBHO 00OCHOBBIBAET MPUHATHIC PELICHHUS.
BosmorxHbI HecyniecTBeHHbIe OmHOKkH - 17-20 Gasios;

- CTyzmeHT TBepIO 3HaeT MaTepuall, OTBEYaeT Ha TEOPETHUECKUE BOIIPOCH! M MOXKET 000CHOBATH OTBETHI, BOCIIPOU3BEIS
COOTBETCTBYIOIIME MATEMATHUCCKHIE BBIKIIAJIKU U JIOTHYESCKUE PACCYKACHHS, pelIaeT 3a1a4i 1 000CHOBBIBACT MPUHSATHIC PEIICHHS.
JlomyckaroTcsi HerpyOble OIMOKH TIPH PEIICHUH 3a7a4H I 000CHOBaHHH OTBETOB HAa TEOPETHUECKHE BOTIPOCHl - 14-16 Gaiios;
- 3HaeT «TEOPETUUECKUH MUHIMYM», T.€. OTBEYaeT Ha BOIIPOCH 0A30BOT0 YPOBHS M 3HAET OCHOBHBIE OHSTHS, COOTHOILECHUS,
Ha3BaHHe U (HUMUCCKUIT CMBICI BEMYUH. PelleHnu 3a1a4 BbI3bIBaeT Oonbluue 3atpyaHenus - 11-13 6annos;

- He moxer oTBeTnTh Ha BOmpoc 6a3oBoro ypoBHsi - 0-10 Gamios.

ITpu Mo IBEICHUH UTOTOB YUUTBIBAIOTCS PE3yIbTaThl TEKYIICH aTTecTalun. [10IydeHHbIC 32 TEKYIYIO aTTECTAIUIO OaJlIbl
CYMMHUPYIOTCS ¢ OayutaMH, TOJYyYEeHHBIMH IIPU MPOXO0XKICHUH IPOMEKYTOUYHOH aTTeCTalNH:

Kputepru orieHHBaHHS dK3aMeHa:

- HeynoBneTBopuTenbHo - 0-10 Gayios;
- ynoBieTBopuTensHo - 11-13 Gannos;
- xopouio - 14-16 6amos;

-oTmuHo - 17-20 Gasuios.

7. YHEBHO-METOJNYECKOE © THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOAY JIST)

7.1. Pexomennyemasi 1urepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTODBI, COCTaBUTETHN 3ariaBue MzparensctBo, Ton| Pecypce
JI1.1 |Uponos U. E. 3anmauu o oouiei ¢pusuke: yueOHoe mocodue i By30B Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.2 |Kukous A. K., MornekynspHas Gpusuka Camnkr- [Tetepoypr | DBC
Kukoun U. K. (https://e.lanbook.com/book/167687) : JIans, 2021
JI1.3 |CaBenses U. B. MonekynspHas GU3UKa U TEPMOMHAMHUKA Cankr- [TetepOypr 9BC
(https://e.lanbook.com/book/167871) : JIans, 2021

7.1.2. lonoJIHUTeIbHAS JIUTEPaTypa

ABTODEBI, COCTAaBHTEIH 3arnaBue WznarenscTBo, rox| Pecypc
JI2.1 |Martsees A. H. MonexynspHas puzuka: yaeOHOe HocoOUe IS CTYACHTOB By30B Mocksa : OHHKC ,
2006
JI12.2 |CuByxun J. B. O6umii kypc pusukun. T. 2 : TepMoguHAMUKA U MOJICKYJISIpHAS Mockaa :
¢u3uka: yueOHOe ocodue i By30B : B 5 TOMax Ousmariur, 2006
JI2.3 |Tuns6ypr B. J1., COopHuKk 33124 1o o0uieMy Kypcey GU3UKU: COOPHUK 33134 U Mockaa : OBC
JleBun JI. M., yIIpaxHeHUN ®duzmatiur, 2006
Pa6unosuu M. C., (https://biblioclub.ru/index.php?page=book&id=75704)
Cusyxun . B.,
CusyxuH /1. B.
7.1.3. MeTonnueckue pa3pabdoTku
ABTODBI, COCTABHTEIH 3arnaBue WznarenscTBo, rox| Pecypc
JI3.1 |T'ycenbnuxoB B. [I.,  |M30panHbIe BOIPOCH! U 331a4u 110 Kypey "MoinekynspHas ¢usuka": |YensOunck :
Ilepmmn B. K., METOJUYECKUE YKA3aHUS [UensOunckuit
SAnosen A. I1. roCyJiapCTBEHHbII
YHUBEPCHTET],
1989
JI3.2 (Muponosa I'. A., MonekynsipHas pU3MKa U TEPMOJMHAMEKA B BOIIPOCAX M 3a/auax Cankr- [etepOypr 9BC
Bpannr H. H., (https://e.lanbook.com/book/168403) : Jlans, 2021
Caneukuit A. M.
JI3.3 |AkcenoBa E. H. Oobmas ¢pusuka. TepmMoanHaMuKka U MoJieKyJsipHast ¢pusuka (rnapel  |Caskt- [letepOypr 9BC
Kypca) : Jlans, 2021

(https://e.lanbook.com/book/169076)

7.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHHKAMOHHOM ceTH ""UHTepHeT"

31 |9BC «YHuBepcuterckas oubanoreka oHnaiuy» http://biblioclub.ru/
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22 |9bC m3natensctBa «Jlaub» https://e.lanbook.com/

93 [3BC uznarensctBa « Madpa-M» http://znanium.com/

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

35 |Hayunas snekrpoHHas 6udnuoreka Poccuiickoit Akagemuu Hayk http://www.elibrary.ru

D6 |Hayunble u HayqyHO-TIOMYISIpHBIE JIEKIMH http://elementy.ru

37 |YuebHO-MeTonuueckuil caiit «IIpenogaBaTensM u cryneHTam» http://teachmen.csu.ru

7.3 Ilepeuenb MHPOPMALIMOHHBIX TEXHOJOTHA

7.3.1 IIporpammHoOe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayuyHoi oudnroTeku Yenl'Y [DnekTponHbIN pecypce] : 6a3a nanHbix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHaib
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. auri. — Pexxum 1octymna: TOJIBKO U3 CETH
YHUBEpCHTETa. — TEKCT : AIEKTPOHHBIH.

3. Web of Science : mynpTHIMCTIMIUITMHAPHAS pedepaTBHas 6a3a qaHHbIX / komnanus Thomson Reuters. — Pesxum nocryna: mis
3apeructpup. noas3opareneil Uenl'Y. — TekcT : 37€KTpOHHBIN.

4. Scopus : pedeparusnas 6a3za nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum nocryna: s
3apeructpup. nmonp3opareneit Yenl'Y. — TeKCT : 271€KTpOHHBIH.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — 3. aurn. — Pexxum goctyma: ams 3apeructpup. moib3oBateneit Yenl'V.
— TeKcT : 3NeKTPOHHBIH.

6. KoHCIIeKTHI JISKIHMH C IEMOHCTPALUSAME U BUPTYaJIbHBIMHU J1Ta0OpATOPHBIMHU SKCIIEpUMEHTaMHU Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

I[J'ISI peam3anui JUCHUIUIAHBI HCIIOJIB3YIOTCA y‘Ie6HLIe AYOAUTOPUU IJIA MMPOBECACHUA 3aHATUH JEKITUOHHOTO THUIIA, IPAKTHYCCKUX
3aH$ITPII>’I, rPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCyJ’[bT&LleI, TCKYLICTO KOHTPOJIA U HpOMe)!(yTO‘{HOP'I aTTeCTallu, a TaKXKC NIOMCIICHUS
JJIL CaMOCTOSITENILHOU pa6OTBI.

YueOHble ayUTOPUU YKOMILJIEKTOBAHBI CHIEUAIM3UPOBAHHON MeOEIbI0 U TEXHUYECKUMU CPEICTBAMU O0YUCHHUS -
MYJIBTHMEIUHHBIM 000pYIOBaHIEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeAeHNS 3aHATHH JISKIIMOHHOTO THIIA MPEJIaratoTcsi Habopbl JEMOHCTPAIIOHHOTO 000pYA0BaHHS M Y4eOHO- HATIISIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3CHTALINH).

Hcnonb3yercs 5MeKTPOHHBIM YUTaIbHBIN 321 HayuHoll oubnnotexku Uenl'Y (ayautopus 206) i caMOCTOATENbHON pabOTh
CTyJIeHTa, OCHAIIICHHEII MTepCOHATBHBIMU KOMIBIOTEPAaMH, MyIIbTUMEINHHOM ammapatypoil. B ayquropun obecriedeH ToCTy K
Pa3IMYHOM CIIPaBOYHOI JTUTEpAType, SHIUKIONEIUSIM, ONOIHOrpa)MueCKUM U TIOJTHOTEKCTOBBIM 0a3aM JIaHHbIX,
HH(DOPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHHUIIVIMHBI (MO/Y JIS)

OcBoeHue cosiepKaHus yIeOHOW TUCIUILTHHBL « MoJneKymsipHas GU3HKa» OCYIIECTBISIETCS Ha JIEKIHAX, IPAKTHYECKUX 3aHATUAX H
B IIPOLIECCE CAMOCTOSITEIbHON yueOHOW ACATEILHOCTH CTYACHTOB.

JlexoOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETUYECKOE N3yYeHHE NUCIUIUTMHBL. OCHOBHBIMU METO/aMH 00y4YEeHHUS SBIISIOTCS
MHPOPMAIIOHHO-00BACHUTENBHBINA 1 MPOOIeMHbIH. Ha JIeKIusaX u3araeTcss OCHOBHOE COJIEpKAHUE TEM MPOrPAMMBI, TPOBOIUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IIPUMEPBHI.

HCKHHOHHBIﬁ MaTepuall sABJIACTCA BaXXHBIM, HO HC €JUHCTBCHHBIM JUJIsI YCBOCHU S y‘{C6HOﬁ JWUCLIMITIJIINHBI. Ero O6ﬂ3aTCJ'IbHO
HEOOXOJMMO JIOTIOTHUTH MaTepPHUaioM OCHOBHOM U IOTIOJIHUTEIBHOM IUTEpaTyphl 110 TeMe. [IpakTnueckue 3aHATHS CITyXaT JUIs
3aKpCIVICHUS TCOPETUICCKUX OCHOB, U3JIara€MbIX B JICKIIUAX. Ha MPAaKTUICCKUX 3aHATUAX O6y‘{aCMbI€ OBJIaICBAOT OCHOBHBIMHU
METOJ]aMH U MPUEMaMH PEIICHHS 3a1a4.

BaXHBIM MOMEHTOM NIPH U3Y4EHHH JTI000H TUCLUIIINHBI ABISIETCS OPraHU3alus CaMOCTOSTENILHOM paboThl. IIpu ocBoeHHH
Marepuaia He CleyeT CTPEMHUTHCS K MEXaHUUECKOMY 3allOMHHAHUIO TPUBEICHHBIX ONIPeAeeHUH, HOPMYIHPOBOK M MOJIOKESHUH,
eciu TpeboBaHus K Bam mpsMo He yka3bpIBaloT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET OKa3aThCs MOMbBITKA IOHATH CYTh SBICHHUS,
BBIPa0OTaTh CBOE OTHOLICHHE K HEMY, OITMPAsCh HAa MaTepuall, COAEPIKANIHNACS B peKOMEHIOBaHHO

© ®I'BOY BO «Henl'V»




Pabouas nporpamMma gucturuinHel "MonekyisipHast pu3nKa" 1o HalpaBJIeHHIO ITOATOTOBKH (CIIEIHAIBHOCTH)

"®unzuka" HanpasnenHocTH (npodmmo) Oynnamenransuas uznka GPTBOY BO «Uenl'Vy» ctp. 8

nurepartype. Taxke peKOMEHAYETCsl paBHOMEPHO PACIPeessITh Harpy3Ky CaMOCTOSTENEHOTO 00y4eHHs B TEUCHHE CEMECTpa.

B cirydyae npuMeHeHUs IpU 00yUeHUH IUCIUILUIUHEL SIEKTPOHHOIO 00Yy4YEeHUs, AUCTAaHIIUMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT UM
o01IeHHe 00yJarIUXCs M MPENOIaBaTelIsl OCYIIECTBISIETCS B PEKUME PealbHOTO BpeMeHH (OHJIaiH-TIeKIiK (BeOUHAPHI), YaThl,
BUJIC0-KOH(EPEHINH U JIP.) WU OTIO0KEHHOIO BpEMEHNU (CHUCTeMa JUCTaHIIMOHHOro o0ydyenus Moodle, MS Office365, Gpopymsl,
3JIEKTPOHHAS TI04Ta | JP.).

[Tpu oOy4eHnH JIUI C OTPAaHMIEHHBIMU BO3MOXKHOCTSIMH 3[J0POBbS 3JIEKTPOHHOE 00y4YeHHE, TUCTAaHLOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH NIPeyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-Iiepead HHHOpMaIUu B JOCTYIHBIX JUI HUX opMax.

Peanuzanust AMCIMIUIMHEL C IPUMEHEHNEM dJIEKTPOHHOTO 00yUYEeHUsI, TUCTAaHINOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHH (zanee — D0,
JOT) ocymectBnsercs Ha oCHOBaHUU «I10JI03kKEHUS 0 pealu3allul OCHOBHBIX U JIONIOJIHUTENBHBIX 00pa30BaTeNIbHbIX IPOIPAMM C
MPUMEHEHHEM 3JIEKTPOHHOTO 00Y4eHHs M AUCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH B (ellepabHOM T'OCYAAPCTBEHHOM
010PKETHOM 00pa30BaTEIbLHOM YUPEXKICHUH BICIIET0 00pa3oBaHus «Heass0MHCKUM TOCyJapCTBEHHBII YHUBEPCUTETY,
«[TonoxxeHuns o mopsiaKe 3a4eTa 00YJAIOIMMHUCS IO OCHOBHBIM NMPO(ECCHOHAIEHBIM 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIIETO
obpazoBanus B DT BOY BO «YUenl V» pe3yabTaToB OCBOSHUS B OPraHU3alUsgX, OCYLIECTBIIAIOIIX 00pa30BaTeIbHYIO
JeATeNbHOCTD, YIeOHBIX PEIMETOB, KypCOB, JUCIHUIUINH (MOIyJIeH), MPAKTHK, AOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPaMM»
MIOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarenbHoi cpenbl PIBOY BO «Uenl Vy». B HCKIIOUUTENBHBIX CITydasx
(opc-Makop H T.I1.) IPU pealiu3almi 00pa3oBaTebHON AeaTenbHOCTH ¢ npuMeHeHneM D0, JIOT MOryT NnpuMeHsATh KOMIIOHEHTBI,
He BXOJUAIIUE B I€PeUeHb 3IEKTPOHHON HH(POPMALMOHHO- 00pa30BaTENbHOMN Cpeibl.

10. CIEIIMAJIBHBIE YCJIOBHUS OCBOEHMS JTUCITUIIJIMHBI OBYYAIOIIUMHUCA C HHBAJIMJHOCTBIO
OI'PAHUYEHHBIMUA BO3MOXHOCTSIMHU 3JOPOBbs

OcBoeHNe JUCIMIUIMHBI HHBAJIHIAMHU U JHLIAMU C OTPaHMYEHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI OCYIIECTBISETCS C HCIOIB30BaHIEM
CIEIUAIBHBIX TEXHUUECKUX CPENICTB U T0JI0 MHPOPMAIIHOHHBIX TEXHOJIOTHI, Pe0CTaBIsieMbIX PecypCcHBIM yueOHO-METOAMYECKUM
LIEHTPOM I10 0OYYCHHIO HHBAJUJIOB U JIUI] C OFPAaHHYCHHBIMU BO3MOXKHOCTSAMHE 310p0oBbs Uenl'Y mo 3ampocy oby4atromierocs.

1. MoGuiibHBIE CrielaIbHbIE TEXHUYECKUE CPEACTRA JIJIs JIUI] C HAPYIICHUSIMU 3PEHHUS: TOPTATUBHBII KOMITBIOTEP C BBOJJOM/BBIBOIOM
mpudrom bpaiisst ¢ currezatopom peun «ElBraile-W14J G2»; HoyTOyku ¢ iporpaMMHOii 3kpanHoro moctyna NVDA; aekTpoHHbIC
YBEIMYUTEIH ATl yAaJeHHOTO IPOCMOTPa; BUICOYBEINUUTENN IOPTATHUBHBIE; TH(IOILIeep; TU(POBLIE AUKTOGDOHBL.

2. MoOwipHbIe crenuaibHbIe TEXHUUECKHE CPEICTBA UIS JIMI ¢ HapyHIEHHSAMH CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO MOJIS CO
BCTpOCHHOU coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; paguokiaccel «Coner-PCM» ¢ mepenaTyikoM, 3aylIHBIM HHAYKTOPOM U
MHIYKIIHOHHON NeTiel; cucteMa MH(MOPMAIMOHHAs Ui clabocibImamux nepeHocHas «Mcrtok» A2 co BCTPOGHHBIM ILUIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IpOorpaMMHPyeMBbIe CIIyXOBBIE allapaThl HHIUBHYaIbHOTO MOJIb30BaAHUSL.

3. AccucTHBHbIC WH()OPMAIHOHHBIC TEXHOJOTHU: MPOTpaMMHOE OOecIieueHHe 3KPaHHOTO JOCTyma ¢ cuHTe30M peun NVDA;
MPOTPaMMBI SKPAaHHOTO YBEJIHYEHHUST; IIPOTPAMMbI PEUEBOI0 CUHTE3a JJIs1 KOMIIBIOTEPOB M HOYTOYKOB; MPOTPaMMBbI PE4E€BOT0 CHHTE3a
JUISL MOOHMJIBHBIX YCTPOHCTB; SKpaHHasl KJIABHATYpa; SKpaHHAs JIyma.

IIpu HeoOXxomumocTH Ui OOYYArOLIIMXCS C HapyIICHHSIMHU 3pEHUS Ha pabouymx Mecrax Uil HPOBEICHHS MPAKTHUYECKHUX HIIH
mabopaTOPHBIX 3aHSATHH YCTaHABIMBAETCS CIIEIIHANIBEHOE IPOrpaMMHOe obecriedueHne (mporpamma pedeBoit HaBuranmu NVDA,
peyeBble CUHTE3aTOPhl, SKPAHHBIE JIYIIBI).

B yueOHple ayauropuu obecrieumBaeTCs OECHPENATCTBEHHBIH MOCTYN sl OOYYarOIIMXCS HMHBAJTUIOB M OOYYarOLIMXCS C
OIr'paHUYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbA. B Ka)KZ[Oﬁ ayJuTopuu, rae OGy‘ialOTCSI HUHBAJIUABI WU JiMOa C OTpaHUYICHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI, IPETyCMaTPUBAETCSI COOTBETCTBYIONIEE KOJMIECTBO MECT JUIS 0OYUYarONIMXCS C YIeTOM Hap yIIeHUH HX
3JI0POBbSL.

Jns ocBoeHMS AWCUWIUIMHBI MHBAIUIAM M JHLIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbsI NPEIOCTABISETCS OOCTYI K
MeYaTHBIM MCTOYHHKAM, UMEIOIIMMCS B Hay4HO# Onbnuorexe Yenl'Y, ¢ MOMOIIBIO CHIENUANBHBIX TEXHUYECKHX CPEICTB; TOCTYII K
JJIEKTPOHHBIM HCTOYHMKAM, HPEICTABIECHHBIM B (OpME IJIEKTPOHHOTO NOKyMeHTa B (oHIe HaydHOH OmbOmmorexn Yenl'VY wim
JNEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX, ¢ TIOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX W TPOTPAMMHBIX CPEACTB (pabodyee MecTo Ui
HE3PAYEro IOJIb30BATENsl C IPOTPaMMHBIM OOECleueHHEeM SKPaHHOrO Joctymna ¢ cuHTe3oM peud NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIEpOM | KitaBuaTypoii Clevy ¢ GoNbIIMME KHOIIKAMH U C Pa3Aesonieii KIIaBUIIY HaKJIIKOMN ).
Y‘le6H0-MeTOIlI/l‘{eCKI/IC MaTepualibl 1Jid 06yqa}0umxcsl U3 YHUCJia MHBAJIMAOB U JIMI C OI'PaHUYCHHBIMU BO3MOKHOCTSMU 3J0POBbsI
NPEIOCTABIAIOTCS B opMax, alalTHPOBAHHBIX K OIPAHHYESHUSM UX 3I0POBBSI U BOCIIPUATHS HHPOPMALIUHL:

Jst mun ¢ HapyIIeHUsIMU 3pEeHUS:

- B TIEYaTHOH (hOopMe yBEeTHICHHBIM IIPUPTOM,

- B )OopMe IEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B Ie4aTHo# popme mpudrom Bpaiins.

JInist ML ¢ HapyIIeHUSIMA CITyXa!

- B IIEYaTHOM opme,

- B ()OpMeE AIIEKTPOHHOTO JTOKYMEHTA.

Jlist inn ¢ HapyIIeHUs MU OTIOPHO-ABUraTeIbHOTO ammapara:

- B IIeyaTHoOi hopme,

- B (hopMe IEKTPOHHOTO JOKYMEHTa,

- B popme aynuodaiina.

JlaHHbIi IepedeHb MOXKeET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTUHI'€HTA 00Y4Jaronuxcs.

J171s1 M”HBAJIUJIOB ¥ JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3JJ0POBbSI OCBOCHUE TUCLIUILTHHBI MOXKET OBITh YACTHYHO WITH TIOJTHOCTBIO
OCYIIECTBIICHO C UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruit (Moodle, Adobe Connect Pro u mp.).
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B ocBoeHMM AMCUMIUIMHBI MHBAIUAAMH U JIMIAMH C OIPAHHYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI UCIIONB3YETCS] MHANBUIyAIbHAS
pabota. Ilog MHAMBUIYyanbHON paboTOW Mmoapa3ymeBaeTcsi ABe (OPMBI B3aMMOJCUCTBHUS C MPEMOJNABATENICM: HWHIUBHIYalIbHAS
yueOHas paboTa (KOHCYJIbTALMH), T.C. JIOMOJHHUTEIBHOE pa3bsCHEHHE YIEOHOTO MaTepHuaia U yriyOJIeHHOe H3yYeHUEe MaTepuana ¢
TeMH OOY4YAIOIIMMUCS, KOTOpPbIE B 3TOM 3aMHTEPECOBAHbI, W HWHIMBUAYaJbHAas BOCIUTATEeNbHAas pabora. VHIUBHIyalbHbIC
KOHCYJbTalliH HallPaBJIeHbl Ha HHIMBHIYATH3aHIO 00 yIeHHUS 1 YCTAaHOBICHHUIO BOCIUTATEIBHOTO KOHTAKTa MEXK Iy IIperojaBaTeneM
1 00yJalomuMcs HHBATUIOM HIIH O0YYarOLIMMCS ¢ OTPaHMYESHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSL.

ITpu npoBeCHUH MPOLIEAYPHI OLICHUBAHUS PE3YIIbTATOB 00YUCHHSI MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBBSI
M0 TUCUHUIUIMHE 00ECHeYNBACTCS BBINOJIHEHUE CIEAYIOUIMX JOIOJHUTEIBHBIX TPeOOBaHUH B 3aBHCUMOCTH OT MHAWBHUIYaIBHBIX
ocoOeHHOCTel, 00yJaromuxcs:

a) MHCTPYKUUS 10 TOPSAKY MPOBEISHUS MPOLEIYPhl OIIEHHBAHHS MPEIOCTaBIsIeTCS B JOCTYMHON (opme (YCTHO, B MMCHMEHHON
(dopme, B mucbMeHHON Gopme mipudToM Bpaiisis, yCTHO ¢ HCIOIB30BaHHEM YCIYT CYpAONEPEBOIUNKA);

0) mocrymHas (opma TpPEAOCTABICHUS 3aJaHUN OIICHOUHBIX CpeACTB (B mevatHOW (opme, B mevaTHOH (opMme yBETHUCHHBIM
mpudTOM, B ieyaTHor Gopme mpudTom bpaiinst, B popme 31eKTPOHHOTO TOKYMEHTA, 3aJaHHUs 3aUUTHIBAIOTCS aCCUCTEHTOM, 3a/IaHHs
MPEIOCTABIAIOTCS C UCTIOIB30BaHUEM CYPIOIEPEBOIA);

B) IOCTymHas (hopMa NpenoCTaBICHHs OTBETOB Ha 3a1aHusl (MMChbMEHHO Ha OyMare, HAabOp OTBETOB Ha KOMIBIOTEpE, MHCHMEHHO
mpudtom bpaiiins, ¢ HCMIOIB30BAHUEM YCIYT ACCHCTEHTA, YCTHO).

ITpu npoBeCHUH MPOLICAYPHI OLICHUBAHUSI PE3YIIBTATOB 00YUCHHSI UHBAJIHIOB U JIUI[ C OTPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBbS
IpeTyCMaTPUBAETCSI HCIIOJIB30BaHUE TEXHUIECKHX CPECTB, HEOOXOJUMBIX UM B CBSI3H C UX HHIUBHAYaIbHBIMH OCOOCHHOCTSIMH. DTH
CpencTBa MOTYT ObITh mpenocTaBieHbl YenlY WM MOTYT UCIOJB30BaThC COOCTBEHHBIE TEXHHYECKHE CpencTBa. llpu
HEOoOXOIMMOCTH MHBAIMIAM U JIUIaM C OTPaHHYEHHBIMH BO3MOXKHOCTSMH 3I0POBBSI IPEIOCTABIISIETCS TOMOTHUTENEHOE BpeMs [UIS
HOJrOTOBKY OTBETa Ha 33JIaHUs, IPOLIEyPa OLICHUBAHYS PE3YJIbTaTOB OOYUCHUS M0 TUCIMIUIMHE MOXKET IPOBOAUTECS B HECKOJIBKO
JTaIoB.

TIpoBeneHue Tpolenypbl OlNICHUBAHHS PE3yJIbTATOB OOYYEHHs WHBAIUAOB W JIUI C OTPAHHYCHHBIMH BO3MOXHOCTSIMHU 370POBBS
JIOIYCKaeTCs C UCTOb30BaHUEM JAUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOT .
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IIpunoxenue 1

IIprMepbl BADHAHTOB 3aIaHUN K NPAKTHYECKUM 3aHATHAM

Pazgen 1. MOJ’[eKyJ'[ﬂpHO-KHHeTI/I‘le(:Kaﬂ TEOpUA UA€aJBHOI0 rada

NneannHblid ra3

ba3zoewviit yposens

Ne DopmyJIMpOBKa BOIIPOCa BapuanTel oTBETOB

n/n

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

ra3oB MOKHO OIIMChIBATb 3dKOHAMH | OTIHYAKIIUXCH OT HOPMAJBbHBIX

UJeanbHOro raza’? 2. IpU HU3KUX TEMIIEpaTypax
3. cpenu OTBETOB HET IPaBUJIBHOIO
4. pu GOJILIIUX TABJICHUSIX
2 Kak m3MeHHTCs NaBiIeHHE HACAIBHOIO Trasa, | 1. ocTaHeTCs HEM3MEHHBIM
€CIi [P  HEW3MEHHON  KOHILIEHTpalMM | 2. yBEIUYUTCA B 2 pa3a
CpelHsAs KBaJpaTU4HAas CKOPOCTb MOJIEKYIN | 3. yMEHbIIUTCS B 4 pas3a
YBEJIMYUTCS B 2 pasza? 4. yBeauunrcs B 4 paza
5. yMEHbIIUTCS B 2 pas3a
3 Omun  Mmons B cucreMe CU  sBusercs | 1. KolnyecTBa MOJIEKYJT B €IUHULIC
€AVHMILIEH N3MEPEHUS: o0BbeMa
2. aTOMHOM Macchbl
3. MOJIEKYJIIPHOM MaccChl
4. KoJIMYecTBA BellecTBa
5. IpaBUIILHBIN OTBET HE IPUBEJICH
4 PaBHBIE Macchl kuciopoaa, a3ora U Bogopoza | 1. Bogopoaom
INOMECTHJIM B  OJMHAKOBBIE COCYAbl U | 2. BO BCeX cocynax OyJeT 0JlMHaKOBOE
CoJIepiKaT MpHU OJHOM U TOM ke TemrepaType. | AaBlieHue, T.K. TEMIEpaTypa ra3oB oJHa
HauOons1iee naBieHue 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, TemiiepaTtypy rasa HyXHO: 3. yBennuuTh Ha 546 K
4. yBennuuth Ha 372 K
5. ymenpmuTh Ha 200 K

1. Kakylo Temneparypy MMeIOT 2 T MOIEKYISpHOTO a30Ta, 3aHUMAromero oobem 820 cm®
npu nasnenunn 0.2 MIla? Oter gaiite B °C. (276,3 K)

2. JlaBneHue BO3/lyXa BHYTPHU ILUIOTHO 3aKyNOpPEHHOU OyThUIKK mpHu TemnepaTtype 7°C Obuio
100 xIla. IIpu HarpeBanum OyTHUIKM mMpoOKa BbuIeTena. [lo Kakoil Temmeparypbl Harpemu
OYyTBIJIKY, €CIIM M3BECTHO, UYTO MpOOKa BBUIETENAa MpPH JaBlIeHUH Bo3ayxa B OyTeuike 130
kl1a? (364 K)

3. B 6annone naxomumock 10 kr raza mpu nasnenun 10 MIla. Kakyto maccy raza B3suii u3
0aJuoHa, eciu JaBieHue ctaino paBHbIM 2.5 MIla? TemnepaTypy rasa cuuTaTh MOCTOSHHOM.
(7,5 xr)

4. Haitgure maccy BO3ayxa, 3alOIHSAIOLIETO ayJIUTOPUIO BBICOTOM 5 M M IUIOLIAJBIO IMOJa

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




5. Bo ckonpko pa3 IUIOTHOCTH BO3AYXa, 3alOJHSAIOLIETO NomemeHue 3umont (t1 = 7°C),
OoJibliie ero TIOTHOCTH JieToM (t2 = 37°C)? JlaBieHue ra3a MOXXHO CYMTATh MOCTOSTHHBIM. (B

1,1 paza)

6. Cocyn oTkayaH 0 JaBJICHUS 1.33-107° Tla. Temneparypa Bosayxa 15°C. Haiinurte
IJIOTHOCTH Bo3ayxa B cocyze. (1,61-1074 kr/m?)

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

HaluTe napuuaibHOE JABICHHE KHUCIOpoJa Mpu TeMieparype Bo3ayxa 13°C u naBineHuun
100 IIa. (21277 Ila, 78722,31 I1a)

8. Kakoe umciio MoneKysl HaXxoauTcs B KomHaTe oobemom 80 M° mpu Temmepatype 17°C u
nasnenuun 100 xI1a? (2 10%7)

Cpeonuii yposenw

1. Ilo razompoBomHON TpyOe MIeT YIIeKHCHIbIA ra3z nmpu pasieHuu 5 107 ITa m Temmeparype
17°C. KakoBa CKOpPOCTh ABIKCHHS raza B TpyOe, €Ciiv 3a T = 5 MHH IpoTeKkaeT m = 2.5 Kr
YIIIEKHCIIOr0 Ta3a ¥ ecyIU IUIOIalb CeueHus KaHaa Tpyosl S = 6 cm?? (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 CTEKJISIHHOM TpyOke miuuHOoM 90 cM, HaXOIUTCS CTOJIOUK
BO3/lyXa, 3aMepThIil CBEPXY CTOJIOMKOM PTYTH BbICOTOW 30 CcM, JOXOMSALIMM J0O BEPXHEro
Kpas TpyOku. TpyOKy OCTOPOXKHO IEpPEeBOPaYMBAIOT, MPHUYEM 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 reius U BoJOpojaa npu AasieHuu p=600
klla. Macca m cmecu paBHa 4 1, MaccoBas Aois wirenus paBHa 0,6. OmnpenenuTsb
temnepatrypy T cmecu. (259 K)

5. B cocyne BmectumocThi0o V=15 11 HaXOIWUTCA CMECh a30Ta W BOAOpOJA MPHU TeMIlepaType
t=23 °C u pmasnenun p=200 klla. OmpenenuTes Maccbl CMECH U €€ KOMIIOHEHTOB, €CIH
MaccoBas J10Jist Wi a3ota B cmecu pasna 0,7. (4,81 1, 2,06 1)

Boicoxuii yposens

1. Monb Takux raszoB, Kak Teluii, BOJOpPOJ, a30T, KUCJIOPOJ, 3aHUMAaET NpPU HOPMaJIbHBIX
yeaoBusax (t=0 °C, p=1013 rlla) obwvem, paBublil 22,4 1. UeMy paBHO B 3TOM cilydyae: a)
YHUCJIO N MOJIEKYJI Ta3a B eUHUIIE 00beMa, 0) CpelHee pacCTOsTHUE <a> MEXTY MOJIEKyJIaMu?
CpaBnure 310 paccrosiHue ¢ Juamerpom monekyisl d. (0,3 uM, 330 HM)

2. B cocyae HaxoauTcs cMech KUCI0poJa v Bojgoposa. Macca m cmecu paBHa 3,6 r. MaccoBast
nonst wi kuciopoga cocrasisger 0,6. OnpenenuTs KOJIMYECTBO BELIECTBA V CMECH, Vi U
V2 Kaa0ro rasza B otaenbHocTd. (0,0675 moinb, 0,72 MoIIb)

3. bamnon Bmectumocthio V=30 51 cOIEpPKUT CMECh BOAOpOAA MU Teinsd NPU TEMIIEpaType
T=300 K wu paBmennun p=828 klla. Macca m cmecu paBHa 24 1. OnpeaenuTb Maccy
m; BOJIopoJia 1 Maccy my renus. (8, 16 1)

4. Cyxoil BO3lyX COCTOMT B OCHOBHOM U3 KHCIIOpoAa U a3oTa. Eciau npeHedbpeub ocTaabHBIMU
COCTaBHBIMM 4acTSIMH BO3yXa, TO MOXHO CUUTaTh, YTO MACCOBBIE JOJIM KHUCIOPOJA U a30Ta
cootBeTcTBeHHO W1=0,232, w>=0,768. OnpenennuTs OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy
M:; Bo3nyxa. (28,9 r/moib)

5. B cocyne Bmectumocteio V=0,01 M3 COAEPKUTCA CMECh Ta30B — a30Ta Maccol m|=7 r u
BozopoJa Maccold my=1 r — npu temneparype T=280 K. Onpenenuts aaBiieHUE p CMECH
ra3oB. (175 kIla)



MoJiekyJIsIpHO-KHHETHYeCKasl TeOpHs NAeaJbHOI0 ra3a.

baszoewviit yposens
No DopmyJIMpOBKa BOIpOCca BapuanTel oTBETOB
/1
1 Mounekynbl Kakux Ta30B - Kuciaopoza, | 1. Bomopoaa
BOJOpPOJAa WM a30Ta, HAXoAdIIUecs B | 2. CKOPOCTH MOJIEKYJ BCEX Ia30B
BO3/1yX€ KOMHATBI, - IBUXKYTCS ObICcTpee? OJIMHAKOBBI
3. Kuciopoja
4. npaBUJIbHBIA OTBET HE MPUBEIIEH
5. azora
2 Kakue siBneHust AOKa3bIBalOT, YTO MOJIEKYJBI | 1. KpucTaym3anus
HaXOJATCSlI B HENPEPHIBHOM XAOTUYECKOM | 2. HCIApeHHe KUAKOCTH
NBIDKEHUN? 3. OpOyHOBCKOE IBUKEHHUE
4. n3meHeHue o0bEMa Npu HarpeBaHUU
5. IpaBWILHBIN OTBET HE MIPUBEJIEH
3 [Topsiiok nuameTpa MOJICKYJIHI ... 1.107% m
2.10%m
3.10%m
4.10"m
S. IpaBUJIbHBINA OTBET HE IPUBEJICH
4 CpenHsisi KMHETHYECKasi 3HEPrusi TEIJIOBOro | 1. He M3MEHMIOCH
JBUKEHHUSI MOJIEKYJ HEKOTOPOrO HEAIBbHOTO | 2. yMEHbIIMWIOCH B 2.25 pa3a
raza yeeinuumiacb B 1.5 pasa npu | 3. yBenmuwiocs B 1.5 paza
OJTHOBPEMEHHOM YMEHbBIIEHUH | 4. yMeHbIIWJIOCH B 1.5 pa3a
KOHIEHTpauuu MoJekyn B 2.25 pasza. Kak | 5. ysenuumiocs B 2.25 pasa
W3MEHUJIOCH JaBJIe€HUE 3TOr0 raza’?
5 CpaBHute paBieHus pi: Boxopoaa u p2 | l.p2=8pi
KHUCJIOpOJ1a, €CJIM KOHLEHTpalus ra3oB U ux | 2. pz =16 p1
CPEIHEKBAIPATUUHBIE CKOPOCTH OJUHAKOBEL. | 3. p2 =4 p1
4. p2=p1
5. IpaBWJIbHBII OTBET HE IPUBEAEH

[

Onpeznenure cpeHIOW apHU(PMETHUYECKYI0 CKOPOCTh MOJIEKYJ ra3a, €ClIM M3BECTHO, UTO
cpenHsist KkBagpaTudHas ckopocth ux 1000 m/c. (0,92 xm/c)
2. [Tpu moxbeme BepTOsIeTa HA HEKOTOPYIO BBICOTY OapoMeTp, HaXOIAIIMNCS B €ro KaOuHe,
n3mMeHun cpoe nokasanue Ha 90 klla. Ha kakoil BeICOTE JIETUT BEPTOJIET, €CIIM HA B3JIETHOU
wiomazake 6apomerp nokassiBan 100 I1a? TemnepaTypy Bo3ayxa cuMTaTh HMOCTOSHHOW U
pasnoii 17° C. (892 m)

3. KakoBa mI0THOCTh BOJIOPOJA, €CIM CPEAHAs JUIMHA CBOOOJHOro mpolera ero MoJeKyll
0.1 cm? (9,54 107 kr/m?)

4. Muxkpockonuyeckass HbUIMHKa yriepoaa oOmamaer maccoit 0.1 ur. Omnpexpenurte, u3
CKOJIBKMX MOJIEKYI OHa cocTouT. (5 101°)

5. B cocyne BmectumocTeio V=20 1 HaxoAuTCs ra3 KOJUYECTBOM BelliecTBa v=1,5 KMOJb.

OnpenenuTh KOHIEHTPALHIO N MOJIEKY B cocyze. (4,52 1078 m3)
Cpeonuii yposenw
1. B Oamione BMecTHMOCTBIO V=5 1 HaxoguTcs a3oT Maccoi m=17,5 r. Onpenenutsb

KOHIIEHTPAIIMIO N MOJIEKYJ a30Ta B 6amone. (7,52 102 M)
2. B IByX OAMHAKOBBIX 10 BMECTHMOCTH COCYAaX HaxXOASTCS pa3HbIe Ta3bl: B IEPBOM —




BOJIOPOA, BO BTOpOM — KuciIopod. HailTu oTHomIeHHe ni/n2 KOHIEHTPALM ra3oB, €cClid
MacChl Ta30B OJIMHAKOBHL. (16)

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

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

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

Buicokuii yposens

1.

B kon6e BMecTHMOCThI0 V=100 cM’ coepKuTCcs HEKOTOPBIHA ra3 mpu Temmeparype T=300
K. Ha ckonbko NMOHU3WTCS AaBIICHHE P Ta3a B KOJOE, €CIU BCIEICTBHE YTEUKH W3 KOJIOBI
soiitner N=10% monexyn? (4,14 xIla)

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

Jljig oy4eHus BBICOKOTO BaKyyMma B CTEKJISTHHOM COCYJie HE00X0JUMO MPOrpeBaTh €ro npu
OTKauKe C IIeNIbI0 YAaIUTh aJcopOupoBaHHbIe Tra3bl. ONpenennuTh, Ha CKOJIbKO MOBBICUTCS
JnaBieHHe B cdepuueckoM cocyme pamuycom R=10 cM, ecnmu Bce aacopOMpOBaHHBIC
MOJIEKYJBl Tepeayr co cTeHoKk B cocya. Cioii Molekyl Ha CTEHKax CYUTaTh
MOHOMOJIEKY/IAPHBIM, CedeHHe G OHOH Monekyasl pasHo 107'° cm?. Temmeparypa T, mpu
KOTOPOM MPOM3BOAUTCS OoTKavka, papHa 600 K. (2,4 I1a)

Onpenenuts Temnepatypy T Boaopojia, pu KOTOPOH CpeiHssl KHHETUYECKasl SHEPTUsl <ex>
MOCTYNATEeNbHOTO JIBMXKEHUS MOJEKYN AOCTAaTOYHA JAJS MX PACIICIUICEHHS HA aTOMBI, €Cld
MOJISIpHAs SHEPTus Aucconuanuu Bogopoaa Wn=419 x/lx/mons. (33,6 kK)

IIpn xakoii Temmneparype T MOJIEKYIbl KHUCIOPOAA MMEIOT TaKyl XK€ CpPEIHION

KBaJPAaTUUYHYIO CKOPOCTh <Vi™>, KaK MOJIEKYJBI Bojaopoja mpu temreparype Ti=100 K?
(1600 K)

Pazpnen 2. TepmoannaMuka uaeajbHOro rasa.

IlepBoe Haya0 TepMoanHAMHUKH. TepMoanHAMIYECKHE ITPOLECCHI.

baszoeuviit yposens

Ne dopMmyaupoBKa BoIpoca Bapuants! oTBETOB
/11

1 Kakoe komuuectBo TemnoTel moayueHo | 1. 3.5 xJlx

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

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

M30TEPMUYECKOM MPOIIECCE Ta3 COBEPIIWI | 4. MpaBUIIbHBIA OTBET HE MPUBEIIEH
paboty 5 xJx? 5. 7.5 x]Ix

2 Kakoe BbIpakeHHE COOTBETCTBYeT mepsomy | 1. AU=A
3aKOHY TEpMOAMHAMMKHU JUIsi aguabdatHoro | 2. AU=0
nporecca? 3. AU=-A
4. AU=Q
5. AU=Q-A
3 B kakom mpormecce wuaealbHBIM  ra3 | 1. TakoW mpouecc HeOCYIECTBUM
OXJIaXKIAeTCs, coBepmias  IpH  3TOM | 2. B ©300apUYECKOM
MOJIOKUTEIBHYIO paboTy? 3. B UI30XOPUYECKOM

4. B UI30TEPMHUUECKOM
5. B aimadaTnyeckom




4 MenHoi W CTalbHOW TUPbKaM OJMHAKOBOW | MeqHas
Macchbl  Tepelajud  paBHbIE  KOJIMYECTBA
TEIJIOTHL. Y KakoW THPBKH TemIeparypa
W3MEHUTCS CHIIbHEe?

5 WneanbHelii ra3 nepeBogsaT u3 coctossHus 1 B | 1. 2poVo

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

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

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

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

l. Haiitu ynenpHyr0 TENIOEMKOCTh ¢p Fa30BOM CMECH, COCTOSILENH M3 KOJU4ecTBa vi = 3
KMOJIb aproHa M KOJIM4YecTBa v = 2 KMOJib a3ota. (684,63 Jlx/(xr K))

2. [110THOCTH HEKOTOPOI'O JABYXaTOMHOIO I'a3a HPU HOPMaIbHBIX YCIOBHSAX p = 1,43 kr/m’,
Haiiti ynenbHbIE TEMIIOEMKOCTH Cy U Cp 3TOrO Taza. (905,5 63 JIx/(kr K), 648,8 63 Jx/(kr
K))

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

4. Kucnopon maccoit 2 kr 3aHuMaeTr oobem 1 M° ¥ HaxouTes nox aasneruem 0.2 MITa. T'a3

OBLT HArpeT CHaYaNla MM MOCTOSHHOM JABJIEHHH JI0 00beMa 3 M>, a 3aTeM HpH TOCTOSHHOM
oobeme 10 nasienus 0.5 Mlla. Haiinute n3menenue BHyTpeHHel 3Hepruu rasa. (3,25 M/Ix)

5. B 3akpeiTtom cocyne Haxomutcs 20 T azora u 32 r kuciopoaa. Haiigute m3meHeHue
BHYTpPEHHEH Hepruu 3TOW cMecH ra3oB npu oxnaxaeHuu ee Ha 28°C. (1 x/Ix)

Cpeonuii yposeno

1. Omnpenenuts ynenbHYIO TEIUIOEMKOCTb Cv CMECH Tra3oB, coiepxkaieid Vi=5 11 Boxopoaa u
V2=3 1 renus. ['a3pl HaXOATCS IPU OJAWHAKOBBIX ycioBusX. (6,4 kJ[x/(kr K))

2. OmnpenenuTs YAEIBHYI TEIIOEMKOCTb Cp CMECH KHCJIOPOJAa M a30Ta, €CIU KOJIWYECTBO
BEIIECTBA V| IEPBOr0 KOMIIOHEHTA PaBHO 2 MOJIb, & KOJMYECTBO BEIIECTBA V2 BTOPOI'O PAaBHO
4 monb. (993 [Ix/(xr K))

3. Haiitu mokasarens aawabatel Y JJIi CMECH Ta30B, cojepikaiiel renuit maccod mi=10 r u
BoAopoa Maccoit my=4 1. (1,51)

4. Bonopoxa maccoit m=4 r 6bu1 HarpeT Ha AT=10 K npu nocrostuaoM nasnenuu. Onpenenursb
paboty A pacuupenus raza. (166,2 JIx)

5. Tlpm agmabaTHOM CKaTHUU KuUcCIopoaa maccod m= 1 kr comepmena pabora A=100 k][x.
Onpenenuts KOHEUHYIO TemrepaTypy T2 rasa, ecim 10 CKaTHS KUCJIOPOZA HaXOJWiICS IpH
temneparype T1=300 K. (454 K)

Buicokuii yposens
1. Ta3, 3anumaBmuii o0veM Vi=12 1 non naenenuem pi1=100 klla, 6p1 M306apHO HArper oT

temmneparypsl T1=300 K 1o T>=400 K. Onpexnenuts padoty A pacmupenus raza. (400 /Ix)
2. Ilpm ammabaTHOM CXXaTuuM Ta3a ero o0beM ymeHbmwiIcs B n=10 pa3, a gaBiaeHue




yBennuminoch B k=21,4 paza. Onpenenuts otHomenue Cy/Cy Teroemkocteit razos. (1,33)

3. A3sot maccoit m=2 1, umeBmuid temrepatypy T1=300 K, O6p11 anmuabaTHO C)KaT Tak, 4TO €ro
o0beM ymeHnbimics B n=10 pa3. OnpenenuTs KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxkarus. (754 K, 674 [1x)

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

5. Tlpu u30xopHOM HarpeBaHWH Kuciaopoga oovemom V=50 1 gaBieHHE raza M3MEHWIOCh Ha
Ap=0,5 MITIa. Haiitu komudecTBO TeIIOTHI Q, coolmieHHoe razy. (62,5 [[x)

BTopoe Hauya/10 TepMOAUHAMUKH. JHTPOIHUSA.

ba3zoewtii yposens

Ne | ®opmynupoBka Bompoca BapuanTel oTBETOB

n/m

1 KIIJ TtemnoBoit MammHbl, pabotatomieir 06e3 | 1. iBe H30TePMBbI, IB€ aMA0ATHI

MOTEPh DHEPIHH, SBISETCS MAKCHUMAIBHBIM, €CH | 2. ABE aauadathl, 1B U30XOPbI
e€ pabouuii UKII BKITFOYAET ... 3. ABE U30XOPHI, IBE U30TEPMBI
4. nBe n300apbl, ABE U30XOPHI
2 KaxoBa pazmepHocTs 3HTpONIMU? 1. JIx/kr
2. JIx/c
3. JIx/(kr+K)
4. Ix/K
3 Temnepatypy Harpesarens M XOJOAWIBHHMKAa YMEHBIIWIMA Ha | 1. yBeJH4UTCS
AT= 50 K. Kak wuwsmenutcsa KIIJ[ wmaeanpsHOro TEmioBOro | 2. He U3MEHUTCS
JIBUTATENS? 3. YMEHBIIUTCSA
4. Henb3s CKa3aTh, HE
3Hast UICXOTHBIX
TEMIIepaTyp
4 Kakoli #3 mpemioXkeHHBIX HIKE TIpapUKoOB MpaBWIbHO | 3
otpaxaer nuki Kapno B koopaunarax T, S?
s, s; S 5, S; S S, S; S 8§ S; S
5 VYKaxkuTe nuKI, KOTOpoMy cooTBeTcTBYeT MakcumanbHoe KIIJI | 1. Juzens
TEIJIOBOTO JIBUTATEIIS. 2. Xamobpu
3. OtTO
4. Bpaitrona/J>xoymns
S. Kapno

1. WpeanpHas TemoBas MaiinHa; padortaromias mo nukiny KapHo, coBepiaer 3a OJWH ITUKI
pabory A = 73,5 xJIxx. Temneparypa HarpeBatens t1 = 100 °C, TemrnepaTypa X0J0IUJIbHAKA
t = 0 °C. Haiitu k. 1. 1. n) nukia. (26,8%)

2. WneanpHas TerioBas MamuHa; paboraromas mo nukiny KapHo, coBepiaeT 3a OJuH ITUKII

pabory A = 73,5 x/Ix. Temneparypa narpesatens t1 = 100 °C, remnepaTypa X0JI0AUIbLHUKA
to= 0 °C. HailTu koamyecTBO TEIIOTHI (1, MOJy4aeMOE€ MAIIMHOM 3a OJMH IHUKI OT
HarpeBaTelis, U KOJIMYECTBO TEIUIOTHI (02, OT/JaBaeMOE 3a OJIHU LUKI XoJoaAuibHuKYy. (0,274
M]Ix, 0,2 M/Tx)




3.

4.

Haiigure n3menenue AS sHTponuu npu npeBpaiieHun m=10r aspa (t= 20°C) B map
(tr==100°C). (88 Ix/K)

Macca m = 10 r xuciaopoja HarpeBaeTcst oT TemnepaTypsl t; = 50 °C 1o Temneparypsl t2 =
150 °C. Haiitu usmeHeHnue AS >HTpONUH, €CIIM HATPEBAHHUE MTPOMCXOIUT: a) M30XOPUUCCKU;
0) uzobapuyecku. (1,75 Ix/K, 2,45 JIx/K)

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

Cpeonuii ypoesens

WNneanbHblii  JBYyXaTOMHBIA Ta3, COAEpXkKAIIMKA KOJIMYECTBO BemiecTBa v=1 Moib U
Haxoxsamumiica noxa aasieHueM p1=0,1 Mlla npu temneparype Ti=300 K, HarpeBator npu
MOCTOSSHHOM oObeMe 10 naBiueHus p2=0,2 MIla. Ilocine sToro ra3z H30TEpPMUYECKU
paciipmwics 10 Ha4aJlbHOTO JaBJICHUS U 3aTe€M M300apHO ObLI CKAT 10 HA4aJbHOrO o0beMa
V1. loctpouts rpaduk nukina. Onpenenuts Temneparypy T rasza JUisi XapaKTepHBIX TOUYEK
nukia u ero repmuyeckuit KIT/ 1. (0,099)

WneanbHblii ra3, coBepmatomuii uka Kapno, 2/3 konudecta TemaoTsl Q1, MOTYYEHHOTO OT
HarpeBatessi, oTAaeT oxyagurento. Temneparypa T2 oxnagutens paBaa 280 K. Onpenenutsb
temmeparypy T1 narpeBarens. (420 K)

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

B pesynbrare u30XxOpHOrO HarpeBaHUs BOAOpOJa Maccod m=1 T [gaBleHue p Tasa
YBEITUYWIOCH B JIBa pa3a. Onpenenuts uaMmenenne AS sarponuu raza. (7,2 Jx/K)

Kycok npna maccoir m=200 r, B3aThlii mpu Temnepatype ti=-10 °C, Obl1 Harper 1o
temneparypsl t2=0 °C u pacruiaBiieH, mociie 4yero odpasoBaBlIasicsi Boja ObuIa Harpera J0
temneparypsl =10 °C. Omnpenenutb H3MeHeHHE AS OHHTpPONMM B XOJE€ YKa3aHHBIX
nporieccoB. (291 JIx/K)

Buoicoxuii yposens

NneanbHplii MHOTOATOMHBIA a3 COBEPIIACT LUKJ, COCTOSIIMA M3 JBYX HM30XOp M ABYX
n300ap, mpuyeM HauOoJsblllee JaBlIeHWE ra3a B JBa pas3a OoJbllle HAaUMEHbLIEro, a
HauOOoJBIINKM 00BEM B UETHIPE pasza OoJibiiie HauMeHbInero. Onpeaenuts Tepmudeckuii KITJ]
n mukna. (0,11)

Wneanbnsbiii raz coepmaer uukia Kapro. Temmneparypa Tz oxnaautens paBHa 290 K. Bo
ckosbko pa3 yBenuuutcs KIIJI nmkia, ecnm TeMieparypa HarpeBaTelsl MOBBICUTCS OT
T1'=400 K o T1"=600 K? (1,88)

Bonopon maccoit m=100 r 6bu1 u300apHO HArpeT Tak, YTO OOBEM €ro yBEJIWYMJICS B n=3
pasza, 3aTeM BOJ0pPOA OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHBIIMWIOCh B N=3
pasa. Haiitu uamenenue AS sHTponuu B X0 yka3zaHHbIX mporeccos. (457 J1x/K)

Kycok meau maccet m; = 300 r npu temnepatype t; = 97 °C noMecTHIM B KaJTOPUMETP, TIe
HaxoguTcss Boja Maccel mz= 100 r mpu Ttemmepatype t2 = 7 °C. Haiitu npupaienue
SHTPONUHM CHCTEMbl K MOMEHTY BBIpaBHUBaHUS TemrepaTyp. TernaoeMKoCTh KaJopuMeTpa
npenedbpexxumo Mana. (4,4 J1x/K)

WNneanbHpiii r1a3 B KOIMYECTBE Vv = 2,2 MOJd HaXOIUTCS B OJHOM U3 JABYX
TETIOU30IMPOBAHHBIX COCYIOB, COSTMHEHHBIX MEX1y co0oil TpyOKoil ¢ KkpaHoMm. B npyrom
cocyne — BakyyM. KpaH OoTKpbLIM, U Ta3 3a1oyHWI 00a cocya, yBEJINYUB CBOM 00BbEM B N =
3,0 paza. Haiitu npupamenue sutponuu raza. (20 x/K)



Paznen 3. SIBjienus: mepenoca.

SIBJjieHus mepeHoca.

baszoeviit yposens

Ne
/o

®opmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

1

Bs3kocTh CBsA3aHa C
MOJICKYJIaMH Ta3a ...

IIEPCHOCOM

1. sHeprun

2. MMIIyJIbCa

3. Macchl

4. MOMEHTA UMITYJIbCa

KakoBa  pa3smepHOCTb
TEIIONPOBOAHOCTH?

ko3 durmenrta

1. M%/c

2. Br/(m K)

3.1lac

4. 310 KO3 (HUIIUEHT, TOITOMY OH
pa3MepHOCTH HE UMEET

I'pagueHT KOHIEHTpauuu - 3710 ...

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

4. Ipou3BO/IHASI KOHIEHTPAIIUM B JAHHOM
HANIPABJICHUHU

Bepno 11, yTo nry6a rpeer yenoeka?

1. KOHEYHO, BEPHO, 3TO 3HAET KAXKIbIN, KTO
HajieBal U1yoy

2. HeBepHO, Iy0a JUIIb COXPaHseT Tel1o0
YeJIOBEYECKOro Tesia

3. rpeeT nuuIb Xopouas 1nryda u3s
€CTECTBEHHOT'0 MeXa

4. m1yObl U3 CUHTETUKHU HE TPEIOT

Vkaxure BCPHOC YTBCPKACHUC.

1. BSA3KOCTB ra3a ¢ pocToOM TeMIepaTyphbl
BO3pacTaer

2. BA3KOCTh raza o0paTHO
HPONOPIMOHATBHA €0 CKOPOCTH

3. TypOyJaeHTHOE JBM)KEHUE 00YCIOBIEHO
Xa0THYECCKHUM TCIIJIOBBIM IBHXKXECHHUEM
MOJIEKYJT

4. BS3KOCTB TA30B C POCTOM JIaBJICHUS
YMEHBLIAeTCs

5. uem Gombiie 3 heKTUBHOE CeUeHHE
COyZIapeHusi MOJIEKYI, TeM OOJbIle
BSI3KOCTH Ta3a

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

Haiitu xoapdument nudpdysuu D Bo3ayxa npu nasinenuu p = 101,3 klla u temnepatype ¢ =
10 °C. Tuametp mosnekyn Bo3ayxa o = 0,3 um. (1,46 107 m/c?)

Koapdunment muddy3un v BA3KOCTH BOAOPOAAa NMPH HEKOTOPBIX YCIOBUAX PaBHBI D =
1,42-10* m%/c u 5 = 8,5 mxIla-c. HaiiTu unciio n MoJeKyn Bofoposa B exunuie oobema. (1,8

10 %)

Haiitu Maccy m a3oTa, mpolesuero senencTaue auddysuu yepes mwiomanxy S = 0,01 m? 3a
Bpems ¢ = 10 ¢, ecnu TpaJUeHT IJIOTHOCTH B HAIPaBJICHNH, IEPHICHUKYIIIPHOM K IUIOIIA IKE,




Ap/Ax = 1,26 xr/m*. Temneparypa azorat= 27 °C. Cpenusis IIMHA CBOOOIHOTO Ipobera

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

Cpeonuii yposens

[Tycth o dt — BepOSTHOCTH TOTO, YTO MOJIEKYJa T'a3a UCHBITHIBACT CTOJIKHOBEHUE B TEUCHHE
BpemeHn dt, o — mocrosHHAas. HailTu BEpOSTHOCTH TOTO, YTO MOJIKYJa HE HCIIBITACT
CTOJIKHOBEHUS B TeUeHHE BpeMeHH t. (e™)

[lycth o0 dt — BEpOSTHOCTH TOTO, YTO MOJIEKYJIa ra3a UCIBITHIBAET CTOJIKHOBEHHUE B TEUCHUE
BpeMeHu dt, o — mocrosinHas. Haiitu cpegHee Bpemst MexX Iy CTOJIKHOBeHUsIMH. (1/at)

Haiitu cpennioro JMHYy cBOOOAHOrO Ipodera UM CpeAHee BpeMs MEXY CTOJIKHOBEHHUSIMU
MOJIEKYJ Ta3000pa3HOTo a30Ta, HaXOAIIerocs npu HopMaabHbIX yeaoBusx. (0,06 mxMm, 0,13
HC)

Buoicoxuii yposens

Haiitn cpegnHioro mimHYy CBOOOZHOrO TIpoOera MeEXIy CTOJIKHOBEHHUSMH MOJICKYII
ra3oo0pas3Horo a3ora, Haxozserocs npu Temmepatrype t = 0° C u nasnenuu p = 1,0 ulla. (6
Mwm)

JIBa OAMHAKOBBIX MAPAJJICJIBHBIX AMCKA, OCH KOTOPBIX COBIAJAIOT, PACIIONIOXKEHBI Ha
paccrossHud h gpyr ot nmpyra. Pammyc kaxkmoro gucka a, mpudeMm a >> h. OguH IUCK
BpalaoT ¢ HEOOJBIIOHN YrIoBOM CKOPOCTHIO M, APYroi AMCK HemoABMkeH. Hailtu MoMeHT
CWJI TpEeHMs], NEHCTBYIOIIUMN Ha HEMOJABMKHBIM JTUCK, €cid KO3((UIUEHT BSI3KOCTH Tasza
Mex Ty auckamu pased 1. (N = 1,57nwa*/h)

OnuH KOHeI CTEep KHsI, 3aKJII0YEHHOI0 B TEIIOM30JUPYIOLIYI0 000JI0UKY, MOAJIEPKUBAETCS
npu temneparype Ti1, a qpyroit koHen, — npu temmneparype Ta. CaM cTepKE€Hb COCTOUT U3
JIBYX 4YacTel, JUIMHBI KOTOpBIX 11, U |2, 1 K03 PHUIMEeHThI TEmI0npOBOAHOCTH Y1 U 2. Halitn
TeMIIepaTypy MOBEPXHOCTH CONPUKOCHOBEHM 3THX vacTeil crepxkHs. ((x1 T1 12 + 2 T2 11)/(

I, + X2 11))

Paznen 3. PeajbHbIe ra3bl U JKUAKOCTH.

Kuakocru
ba3zoewiit yposens
No dopmyIIHpOBKa BOIIpOCa BapuanTel oTBETOB
/1

1

B cocyn ¢ XomomHOW BOJOM ONYIIEHA | YMEHBIIUTCS
KanmuuisipHass TpyOka. Kak wu3meHHTCs
YpOBEHb BOJIbI B TPYOKEe MpU 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 BETUYMHA, OJIMHAKOBAS
IS BCEX JKUOKOCTEN
3 CTexyIIHHYI0 IUIACTUHKY IOABECHIM K | 1. ams pryTH

JTUHAMOMETDPY. ITocne 3TOTO €10 | 2. moka3aHus OyayT OJMHAKOBBI




IIPUKOCHYJIUCh K IOBEPXHOCTHU KUIAKOCTH | 3. 1JIsl BOJbI

U OTOpBaJiM OT Hee. JJis KakoW >KUIKOCTHU | 4. 1Ji1 KepOCHHA
PTYTH, BOJBI UJIM KEPOCHHA — JTUHAMOMETD
MOKA)XET B MOMEHT OTPbIBa CHITy OOJIbIIIe?

4 CuTto, cienaHHOe U3 BOJIOKOH, KoTopbie HE | /laBienune Jlamiaca
CMaYuBaIOTCS BOJIOH, OKa3bIBaeTCs
HEMPOHMIIAEMBIM JIJIsI BOJBI, XOTS Yepe3
Hero cBOOOJHO MPOXOaUT Bo3ayXx. KakoBa
MIPUYMHA YKa3aHHOTO SIBJICHUS?

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

1. Haiitu naBneHue B my3bIpbKe BO3yXa TUAMETPOM 4 MKM, KOTOPBIH HaXOJAUTCS B BOJIE HA
ry6uHe 5 M. ATMocdepHoe napienue HopmanbHoe. (2,23 10° I1a)
2. PrytHbIii Gapomerp umeer nuamerp TpyOku 3 MMm. Kakyro TONpaBKy & B IMOKa3aHHS

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 ckoinbko Harpeercs Kamuii pTYTH, HOJY4YEHHas, OT CIUSHMS JBYX KaIlelb
panuycom r = 1 mm xaxaas? (1,65 10 K)
3. Kakyto paboTy A mpoTHB CHJI NOBEPXHOCTHOTO HATSXKEHHSI HAJ0 COBEPILIMTH, YTOOBI

pasznenuTh chepuueckyro Kario pTyTH paanycoM R = 3 MM Ha JIB€ OJMHAKOBBIC Karliu?
(1,47 10 JIx)

Cpeonuii yposeno

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

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

Buvicokuit yposens

1. Kakywo paboTy A mpoTUB CHJI TOBEPXHOCTHOTO HATSXKEHUS HAJ0 COBEPIIUTH, UYTOOBI
YBEJIMYUTH BABOE 00BEM MBUIBHOTO MY3bIps paguycoM r = 1 cM? [ToBepXHOCTHOE HATSKCHHE
MBUILHOTO pacTBopa o = 0,043 H/m. (6,35 107 JIx)

2. Haiitu paBneHue p Bo3nyxa B BO3AYIIHOM My3bIpbke auamerpoM d = 0,01 MM,
HaxojsmieMcss Ha rayomneh= 20 CcM TOA TMOBEPXHOCThIO BOABL.  ATMmochepHoe
nasnenue po = 101,7 kIla. (132860 I1a)




3.

JlaBneHue Bo3yxa BHYTPH MBUIbHOTO My3bIps HAa Ap = 133,3 Ila Gombiie aTMocgepHoro.
Haiitu nmametp d my3wips. [loBepxHOCTHOE HATsHKEHHME MBUIBHOTO pacTBopa o = 0,043 H/m.

(2,58 Mmm)
PeanbHble rasol
baszoeviit yposens
No DopmyJIHMpOBKaA BOMpOCa BapuanTel oTBETOB
/1
1 VYpaBuenuem Ban-nep-Baansca craenyer | 1. npu 60abIIKX JaBJIe€HHUsIX Ta3a
MOJIb30BATHCA ... 2. Ipu MaJbIX 00BEMAX Ta3a
3. mpu O6oabIIMX 00bEMaxX rasa
4. mpy MaJbIX JABJICHUSX ra3a
2 [TonmpaBka "a" B ypaBHeHun Bau-gep- | 1. TpeOoBaHMEM BBINOJIHEHUS 3aKOHA
Baanbca o0ycnosieHa ... COXpaHEHUsI DHEPruu TPU  COYIAPCHHUH
MOJIEKYT
2. pealbHBIMH pa3MepaMHu MOJIEKYJ
3. HAJIMYHEM MEeKMOJIEKYJISAPHBIX 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%/Momb?
4. n/monb
5. m*/moan
4 Moxer 1M mepectaTh CyHIECTBOBAThH | 1. MOXKeT, MPH MOBBIMIEHUH TEMIEPATYPHI
pasHHIa MEXIY )KUJIKUM M ra3000pa3HbIM | BEIIECTBA 10 KPUTHYECKOI 1 BhIIIe
COCTOSTHHEM BelllecTBa’? 2. HET, He MOKET HUKOT1a
3. MOXET, PY MOHUKEHUU TEMIIEPATYPBI
BEILIECTBA 10 KPUTHYECKOW U HHXKE
4. st OTHUX BELIECTB MOXKET, JIsl APYTUX —
HET
5 Ha  pucynke  u3obpaxeH  rpadux | 1. razoo0pasHomy
ypaBHeHus Ban-nep-Baanbca. Kakomy | 2. aByxda3Ho# cucTeMe KUAKOCThHIap
COCTOSIHUIO  BEILIECTBA  COOTBETCTBYET | 3. TBEpAOMY
yudacTok rpaduka ab? 4. KuaKomy
i E:
1. B cocyne o6vemom V= 10 1 Haxoautcs macca m = 0,25 Kr a3oTa mpu TemrmepaTrype f =

2.

27 °C. Kakyro dYacTh [JaBJICHHS Ta3a COCTaBIIICT JaBlieHHWE, OOYCIIOBJICHHOE CHJIaMHU
B3auMoeicTBust Mmosexyin? (4,87%)

B cocyne oovemom V = 10 1 Haxomutcs macca m = 0,25 Kr azora mpu Temmeparype ¢ =

27 °C. Kakymo yactb 00beMa cocyjia CoCTaBisieT coOCcTBEeHHBIN 00beM Mouekyin? (0,86%)




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

pacmmpenun raza g0 obvema Vo= 12 M’0buia coBepuieHa paboTa HNPOTHB  CHII
B3auMozeicTBus MoJiekyn A = 5,684 x/[x. HallTu MOCTOSHHYIO @, BXOJSIIYIO B YpaBHEHHE
Ban-nep-Baansca. (0,1364 ITa M® Mmons?)

Cpeonuii yposens

1. Macca m = 20 kr a30Ta aguabaTHYeCKH pacIuupsieTcs B BaKyyM oT odbema Vi = 1 M> 1o
obbema Vo= 2 M. Haiitu mnonmxenue AT TeMepaTypbl HpH 3TOM PACIIMPEHHH, CUHTAS
W3BECTHOM JIJIs a30Ta MOCTOSIHHYIO ¢, BXOJAINYIO B ypaBHeHue Ban-nep-Baanbca. (-2,339 K)

2. Kakoe maBiieHue p HaJO0 TPHIOKUTH, YTOOBI YTIEKUCTBIA Ta3 MPEBPATHTH B KHUIKYIO
YTIIEKUCIIOTY mpu Temriepatypax 1 =31 °C u r,=50 °C? (7,38 MIla)
3. HaliT TI0THOCTB pi TENTUST B KPUTUYECKOM COCTOSIHMH, CUUTAsT M3BECTHBIMH IS TEITHS

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

Buvicokuit yposens

1. KonnuectBo v = 1 kMonp Kucnopoaa 3aHumaer odvem V = 56 1 npu gaBiaeHuu p = 93
MIIa. Haiitu Temrnepatypy f ra3a, mojb3ysch ypaBHeHueM Ban-nep-Baanbca. (348,9 K)

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

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

3. Bo ckombko pa3 maBneHue raza OoJblIe €ro KPUTHUYECKOTO JaBJICHHS, €CIIH U3BECTHO,
4TO ero 00bEeM U TeMIIEpaTypa BIBOE 0OJIbIlEe KPUTHICCKUX 3HAYCHUN ITUX BelnuuH? (2,45)



Bonpocsl k 3k3ameny

1. XapakTepUCTUKHA MOJICKYJI: pa3Mepbl, aTOMHas M MOJeEKyJsapHas Macca. KonnuectBo
BEILIECTBA — MOJIb. ATperaTHbI€ COCTOSIHUS BEIIECTBA.

2. WNneanbHplii a3, 3akoHBl HACAIBLHOrO Tra3a. YpaBHeHuwe Kiaitnepona—MeHnneneeBa.
TemmepaTypHbI€ IIKaJbIL.

3. OCHOBHOE YypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOPUU HJICaIbHOIO Tas3a, €ro
BBIBOJ. MOJIEKYISIPHO-KMHETUYECKUN CMBICIT TEMIIEPATYPHI.

4. Crenern cB0OOBI MOJICKYJ. Pacripenenenne 3HEpruy Mo CTENEeHSIM CBOOObI. DHEPTHs
MOJIEKYJIbl. BHYTpeHHsIs1 3HEprus U1ealbHOTo Trasa.

5. Pacnpenenenune MakcBeruia AJisi MOJIEKYJ Ta3a IO CKOPOCTSAM: 10 KOMIIOHEHTE CKOPOCTH,

[0 MOAYJIO CKOpPOCTHU. XapaKTEpHbIE CKOPOCTH MOJIEKYJ: CPEIHss, CpEIHss KBaJpaTHuHasd,
Hau6Oosee BepostHas. OnwiT [lTepHa.

6. Pacripenenerare MoJIeKys B OTEHITMAILHOM TI0JIe: OapoMeTpudeckas hopMyia.

7. OCHOBHbIE MOHSATHS: TEPMOJMHAMUYECKAS] CHCTEMA, IAPAMETPhl CUCTEMBI, COCTOSIHUE
CUCTEMBI, PABHOBECHBIC U HEPABHOBECHBIC MIPOIECCHI, 00pPATUMBIC U HEOOpaTHMbIE TIPOIIECCHI.

8. Buytpennss sueprus. Temnora u padora. dyHkuuu mporecca u cocrosHus. [lepsoe
Ha4yaJIo TEPMOJIUHAMUKH.

0. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKOCTh M UYHMCIO CTENEHEH CBOOOIBI.
DKCIepuMEHTaIbHasl 3aBUCUMOCTh TEIUIOEMKOCTH BOJIOPOIa OT TeMIIepaTyphl.

10. AnmnabaTHBIN U TOTUTPOMHBINA MPOLECCHI, UX YPABHEHUS.

1. Pabora uaeansHOro raza B pa3JIMuHBIX MPOIECCaX.

12.  Iluknuyeckue nponeccel. [leppoe Hayano TepMOAMHAMUKM JJs LUKIMYECKHX
npoueccoB. TemmtoBbie MamHbl. KIT/[ TeIoBbIX MalvH.

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

XO0JI0IuIILHAST MallluHA.

14.  Iuxn Kapno. KIT/I nukna Kapao. Teopemsr Kapho.

15.  HepaBenctBo Knay3uyca. OuTponus kak GpyHKuus coctossHus. @opmMyaupoBka BTOPOro
Hayajia TEPMOJINHAMUKHU C UCIIOJIb30BaHUEM MOHATHUS PHTPONHSL. Bbrurcienue 3HTponuu.

16.  TepmonuHamMuyeckue QyHKIMH.

17. Cps3p SHTpPOIIMM C BEPOATHOCTHIO. TepMonMHaMuyecKkass BEPOSITHOCTb COCTOSHUS.
®opmyna bonpiiMana. CTaTUCTUYECKUI CMBIC BTOPOI'O Havaja TEPMOJIUHAMUKH.

18. VpaBuenue Ban-nep-Baanbca. W3orepmsl rasza Ban-nep-Baanbca. Kpurtuueckue
napaMeTpbl. 3aKOH COOTBETCTBHUS COCTOSIHUIM.

19.  H3orepMbl peanbHBIX ra30B, UX CpaBHEHHWE € H30TepMaMM ra3a BaH-nep-Baansca.
Kputnueckue cocTosiHuS.

20.  @asoBble mnepexonasl 1-ro ponma. VYpasHenue Kiaiinepona-Kiaysuyca. ®a3zoBbie
JarpamMMmbl.

21.  MexMoneKyIspHbIe CHJIBI B3aUMOJECICTBHS. IloTreHunanbHas SHEPrus
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSI.

22.  SIBneHus mepeHoca B Tazax OKCHEepUMEHTalbHble 3aKOHBI (3akoHbl Puka, HploToHa,
dypne).

23.  CroIKHOBEHHUs MOJEKYJ, YHCIO CTOJIKHOBEHMH B eQuHMIy BpeMeHU. CpenHss anuHa
CcBOOOTHOTO TIpodera.

24.  llomyueHue ypaBHEHUH IIepeHOCA KUHETHMUECKHM METOAOM. BbelpaxkeHus mus

koap¢uimenToB auddy3nun, BHYTPEHHETO TPEHHsSI, TEIUIONPOBOAHOCTH, CBSI3b MEX]Y HHMHU.
SIBneHus nepeHoca B yabTpapa3psKEHHBIX razax.

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

26. JIOonOIHUTENLHOE NAaBJICHUE B JKMAKOCTH MO/ MCKPHUBJIECHHONW MOBEPXHOCTHI0. Dopmyiia
Jlanunaca. KanwinsipHble sIBIEHHUS.

27. Ucnapenune wu kunenwe xuakocteil. JlaBieHue HachillleHHBIX TMapoB. Ileperperas
KHUAKOCTb, IEPEOXIIAKICHHBIN Iap.



IIpumep BapuaHTa 3K3aMeHAIlHOHHBIX BOIIPOCOB

No dopmyJIHpPOBKa BOIpOCa BapuanTel oTBETOB
/1
1 B 6aioHe HaxoauTcs 5 Mojeii Bemectsa. | 1. 4-10%
Ko114ecTBO MomeKys1 B GalioHe 2.6:10%
MIPUMEPHO PABHO ... 3.5-10%
4.3-10*
2 B HexkoTopoM mpouecce TemnepaTrypa raza | yMeHbIIHTCS
YMEHbILIAeTCH, a ero 00BeM
yBenuuuBaercs. Kak nu3meHuTcs naBiieHHe
IIpU NIOCTOSIHHOM Macce rasa?
3 BuyTtpennsis sHeprus raza ckiageiBaercs | 1. Ex u E; >0
3 Ex — cymmapHoit kuHernueckoil | 2. Ex>>Eq
sHepruu Mosiekyl U En — notennmansHoi | 3. Ex<<Ej
sHeprum ux B3aumojeictBus. [Ipu kaxowm | 4. Ex u En He 70KHBI ObITH CBSI3aHBI
cootHouieHUU Mexay Ex m En cocTosiHue | HUKaKMM COOTHOILIEHUEM
raza MoOXeT ObITb omucaHo ypaBHeHHEM | 5. Ex=Eq
MenneneeBa-Kiaitnepona?
4 ITopsimok nruameTrpa mpoCTbIX MOJEKYI ... 1.10°m
2.101 m
3.10%m
4.10% M
S. IpaBUJIbHBIN OTBET HE IPUBEJICH
5 K HekoTopoll Macce wuaeanbHOro rasa |2
MOJIBEIEHO  OJAMHAKOBOE  KOJINYECTBO
TEIUIOTBl - OJWUH pa3 IpH IOCTOSHHOM
JABJICHUU, a JIPYrod - MpU TMOCTOSHHOM
oowveme. [lpu kakom mpormecce (1 wmu 2)
TIOBBIIICHHE TEMIIEPaTyphl OyeT 6ombIie?
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 AnuabaTuyeckuil Mpolecc - 3TO MPoLecC, | 1. BHyTPEHHSS SJHEPTHs CUCTEMBI HE
IIPU KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TENJI000MeHa MeKIY
CHCTEMOM U OKPYKaIuei cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHELIHUX CHUJI
4. Haj cUCTEMOI He COBepIIAOT paboTy
BHEUIHHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Breibepute mnpaBuibHBIE  YTBEpXKICHHs, | 1. 3HTpomus - 3TO QYHKIMS Mpoliecca

OTHOCSIIIIUECS K OHATHIO "3HTponus'":

2. B M30JIMPOBAHHOI CHCTEeMe SJHTPONUSA
He MOJKeT YObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIMS HE
MOJKET BO3pacTarh

4. B N30JIMPOBAHHON CUCTEME SHTPOIUS HE
M3MEHSETCS

5. 3HTpONHS - ITO PYHKIUS COCTOSITHUSA




KIIJI TemmoBoii MammHbl, paboTaromiein
0e3 I0TEPh SHEPIuH, ABJIAETCS
MaKCHMaJIbHBIM, €CIU €€ pabOuYui MK
BKJIIOYAET ...

1. 1Be M30XOPBI, ABE H30TEPMBI

2. nBe aanadatkl, IBE U30XOPHI

3. 1Be U30TEPMbI, IB€ aAMa0AThI
4. nBe n3006apwl, 1B N30XOPHI

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. yBeanumJjcst

11

3aBUCHT M OT  IUIOTHOCTH
KOd(PUIUEHT BA3KOCTH?

rasa

HET

12

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

1. uMIynbCy, IEPEHOCUMOMY B €IMHUILY
BPEMEHU, Yepe3 eIUHUILY IIJI0Ia 1 B
HaIlpaBJIECHUH, IEPICHAUKYIIPHOM
CKOpPOCTHU

2. cpeau OTBETOB HET MPABHIIBHOTO

3. cuje BHYTPEHHETO TPEHUs], NEUCTBYIOLIEH
MEXY CJIOSIMU KHJIKOCTH Ha €IUHUILY
TJIOIIAAN UX COMPUKOCHOBEHUS TIPHU
W3MEHEHUHU CKOPOCTH 32 €IMHHILY BPEMEHU
4. cujie BHyTPEHHer 0 TpeHusl,
NeHCTBYIOIIEH MeKIY CA0AMH KUTKOCTH
¢ IVIOIIAAbI0O UX COMPUKOCHOBEHUS,
PaBHOIi eMHNILIE, IPU T'PaJHEHTE
CKOPOCTH, PABHOM €IMHHLIE

13

HckpuBieHre NOBEPXHOCTH  KUJIKOCTH
CO3/1aeT  JIOMOJIHUTEIbHOE  (JIaIjIacoBo)
JaBieHue. BcenencrBue 3TOro JaBiIeHHE
BO3[lyXa B MBUIBHOM ITy3BIPE HECKOJIBKO
oompmie  armoceproro. IloBwimenHoe
JaBJICHUE CYLIECTBYET W B  Kallle.
HNmeroTcss ogHOro JauamMerpa Kamuisl H
MBUIBHBIA IIY3bIPDb U3 OJHOM M TOU XK€
xuakoctu. ['ne naBieHwe MeHblIe -
BHYTPH I1y3bIPsl WJIM BHYTPU Karuiu?

Kaljis

14

KakoBa  pa3mepHocTh KO3 duImEeHTa
MIOBEPXHOCTHOT'O HATSYKEHUS KUJIKOCTH?

1. aT0 6e3pa3zMepHast BeTUINHA, OJJHHAKOBAS
JUTSL BCEX YKHJIKOCTEH

2. 910 O6e3pa3MepHasi BeTUYNHA, pa3IMIHas
JUTSL PA3HBIX KHUAKOCTEH

3. Jx/m?

4. H/'m

15

Haiinute maccy BO3ayxa, 3amoOJIHSIONIETO
ayIUTOpUIO0 BhICOTOM 3.1 M momaabo
nona 89 Mm% JlaBnenue Bozayxa 100 xIla,
TeMneparypa MTOMEILIECHUS 10°C.
Monsipuas macca Bo3ayxa pasHa (.029
KI/MOJTb.

m=340 kr

16

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

V=653 m/c




17

[InoTHOCTH ~ HEKOTOpOro  Tra3a  Ipu
HOPMAJIBHBIX yCJIOBUAX paBHa 1.2 Kr/m>.
OTHOIIEHHE YAENbHBIX TEIJIOEMKOCTEH
1.4. Onpenenure yaenbHYyIO TEIJIOEMKOCTh
rasa IpH IOCTOSIHHOM OOBbeMe.

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 oOwbemom 4.5 11 HaxoguTcs
3.10* Momekyn [ByXaTOMHOIO Tas3a.
Koadduiment TemaonpoBOAHOCTH Tasa
paBeH 0.02 Bt/(m.K). Haiinure
koddumenT auddy3un raza mpu STUX
YCIIOBUSIX.

D=8.7-10" m%/c

20

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

Py=2.46 Ila




IIpunoxenne 2

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

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

2. NneanbHplii  ra3, 3aKkoHbl HACAIbHOTO Ta3a. YpaBHenue Kralinepona—Menpeneena.
TemneparypHble IKaJIbI.

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

4. Crenenu cBOOOABI MOJEKY/d. Pacrpenenenwe SHEPrWM IO CTENEHSIM CBOOOJBI. DHEPrus
MOJIEKYJIbl. BHYTpEeHHSIs1 SHEpTUsl U1€aIbHOTO Tra3a.

5. Pacnpenenenne MakcBeisia i MOJIEKYJ raza MO CKOPOCTSIM: MO KOMIIOHEHTE CKOPOCTH, IO

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

6. Pacripenienienrie MoJIeKys1 B OTEHITMAIBHOM TI0JIe: OapoMeTpuueckas hopMyia.

7. OCHOBHBIE TIOHATHUS: TEPMOAMHAMHYECKAs] CUCTEMA, MapaMeTphbl CUCTEMbI, COCTOSTHUE CHCTEMBI,
PaBHOBECHBIC U HEPABHOBECHBIE MPOIECCHI, 00paTUMbIC U HEOOPATUMBIE TIPOLIECCHI.

8. Buytpennsis sHeprusi. Temsora u pabora. dyHkumu mporecca u coctosiHud. IlepBoe Hauano
TEPMOJIMHAMUKH.

9. Temnoemkoctb, ypaBHeHue Maiiepa. TemnmoeMKocTh ¥ 4YHMCIO  CTEMEHEH  CBOOOJIBI.
DKCnepuMeHTAIbHAs 3aBUCUMOCTh TEINIOEMKOCTH BOJIOPO/A OT TEMIIEPATYPHI.

10. AnuabaTHBIN U TOIUTPOMHBINA MPOLECCHI, UX YPAaBHEHUSI.

11. Pabota naeanbHOrO raza B pa3JIMuHbIX MPOIECCaX.

12. [uxnuueckue nponecchl. IlepBoe Havallo TEPMOJWHAMHUKHU JUISl LUKIMYECKHX TMPOLIECCOB.
Termmosble MammHbl. KIT/] TemioBsIX MalivH.

13. Bropoe nauano TtepmoauHamuku B QopmynupoBkax Tomcona (KempBuna) u Kiaysmyca.

XonoaunpHas MallyHa.

14.  Iuxn Kapno. KIT/I nukna Kapao. Teopems! KapHo.

15.  HepaBencrBo Knaysuyca. DHTponus kak QyHKIus cocTosiHus. PopMyIupoBKa BTOPOro Hayana
TEPMOJUHAMHKH C MCIIOJIb30BAHUEM IMTOHSTHSI SHTPONUs. BpIUnCiIeHne SHTPONNH.

16.  TepmonuHamuyeckue QpyHKIHMH.

17.  CBs3p PHTPONMM C BEPOSATHOCTBIO. TepMOAMHAMHMUECKas BEPOSTHOCTh cocTosiHusA. dDopmyna
bonbimana. CtaTucTHUECKU CMBICT BTOPOTO Hayajla TEPMOAMHAMUKH.

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

19.  H3oTepMsbl peanbHBIX I'a30B, UX CpPaBHEHHUE C M30TepMaMHu raza Ban-pep-Baanbca. Kpurnueckue
COCTOSIHHSL.

20.  ®da3osble nepexoasl 1-ro pona. Ypasuenue Knaiinepona-Kinaysuyca. @a3oBble AMarpaMMsl.

21. MexMoneKkynsapHble  CWIIbI  B3auMoJeHcTBHs. [loTeHnnanpHas SHEPrus MEKMOJIEKYISIPHOIO
B3aUMOJICHCTBUS.

22.  SlBneHus mepeHoca B razax DKCIepHUMEHTalbHbIE 3aKOHBI (3akoHbl Puka, HeioToHa, @yphe).

23.  CTONKHOBEHHMS MOJIEKYJI, YUCIO CTOJKHOBEHUH B eIUHHILY BpeMeHHU. CpeqHss JJIMHa CBOOOHOTO
npobera.

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

mud¢y3uu, BHYTPEHHErO TpPEHHUS, TEIJIONPOBOJHOCTH, CBSI3b MEXIy HUMH. SBIeHHS mepeHoca B
yIABTpapa3psKEHHBIX razax.

25.  SlBneHue MOBEPXHOCTHOTO HATSHKEHMs. YCJIOBHS paBHOBECHS Ha I'paHUIE ABYX KHUAKOCTEH, Ha
IpaHulE )KUJIKOCTh — TBEpo€ Teno. KpaeBoii yrour.

26. JlonmomHUTENBbHOE JABJIICHUE B KUJKOCTH MOJ UCKPUBJICHHON MOBEpXHOCThIO. @opmyna Jlamnaca.
Kanunnspuseie siBineHus.

27. Ucnapenne u kuneHwe xujakocteil. JlaBneHue HachIIeHHbIX NapoB. [leperperas >KUIKOCTb,
IIEPEOXIIaXKICHHBIN T1ap.



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

Ne DopmyIMpOBKa BOIIPOCa BapuanTel oTBETOB
n/m
1 B GamnoHe HaxoauTcs 5 Moneii 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 Buytpennsas sHeprus rasa ckiazaeiBaercs | 1. Ex u Ex >0
m3 Ex — cymmapHoii kuHernueckon | 2. Ex>>Ey
sHeprun Mosiekyn u E, — nmotenmumansaol | 3. Ex<<E;
sHepruu ux B3aumojeincTBus. [Ipu kakom | 4. Ex u E; He 1OMKHBI OBITH CBSI3aHBI
cooTHowieHUH Mexay Ex u En cocTosiHMe | HUKAKUM COOTHOILIEHUEM
raza MOXeT ObITb omucaHo ypaBHeHueM | 5. E=E;
MenneneeBa-Knaiinepona?
4 [Topsiaok nuameTpa MpOCThIX MOJIEKY ... 1.10°m
2.10"m
3.10%m
4.10%m
5. IpaBUJILHBIN OTBET HE MIPUBEJICH
5 K HekoTtopoil Macce wuacalbHOro rasa |2
MIOJIBEICHO  OAMHAKOBOE  KOJIMYECTBO
TEIUIOTHl - OJUH pa3 MpH IOCTOSHHOM
NABJICHUH, a JIPYrod - NpU IOCTOSHHOM
o0BeMme.
IIpu xakom mpouecce (1 wumm  2)
TIOBBIIIICHUE TEMIEPATyphl OyieT 6obie?
6 IIpn wn30xOopHOM IIpoLEeccE BHYTPEHHsS | 1. yBeqnuMBaeTcs
SHEPrusi OJJHOATOMHOTO HJCAIIbHOTO Ta3a | 2. U3MEHSETCS B 3aBUCHMOCTH OT
IIPY YBEIMUEHUH J1aBIICHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIIaeTcs
4. He U3MeHseTCs
7 Anmnabatudeckuil mpouecc - 3T0 Mpouecc, | 1. BHyTpeHHSs JHEPIHsl CHCTEMBI He
IIPH KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TENJI000MeHa MeKIY
CHCTEMOM U OKpPYKaluei cpeaoi
3. cuctema He coBepuIaeT paboTy MPOTUB
BHEUTHUX CHUJI
4. HajJ cUCTEMOI He COBepIIAlOT paboTy
BHEULIHHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Boibepute npaBuibHBIE  YTBEp)KIEHHS, | 1. 3HTpomus - 3TO QYHKIMS Mpoliecca

OTHOCAILIMECS K OHATHIO "dHTponus":

2. B M30JIMPOBAHHOI CHCTEeMe SJHTPONUSA
He MO’KeT yObIBATh

3. B U30JIMPOBAHHOM CUCTEME SHTPONUS HE
MO3KET BO3pacTarh

4. B N30JIMPOBAHHON CUCTEME SHTPOIUS HE
U3MEHSETCS

5. 3HTpoONUS - ITO PYHKIUS COCTOSTHUSA




9 KIIJ TtemnoBoii MamuHbl, paboTatouieit | 1. ABe U30XOpBbI, 1BE U30TEPMBI
6e3 oTEPh SHEPIUH, ABIsieTCA | 2. 1BE agualaThl, 1BE H30XOPHI
MaKCUMaJbHBIM, eciu e€ padouuil HUKI | 3. IBe H30TEPMBI, IBe ATHA0ATHI
BKJIIOYAET ... 4. nBe n306apwl, 1BE H30XOPHI
10 Temneparypy HarpeBaTesst u | 1. ymenpmumics
XOJIOMWJIbHUKA  TEIUIOBOTO  JABUTIaTens | 2. He U3MEHUIICS
MOHU3WIM Ha OJUHAKOBOE KOJIMYECTBO | 3. OTBET HE OJJHO3HAYEH
rpanycoB. Kak n3menuncs npu srom KIIJI | 4. yBeauuuniics
nBurareis’?
11 3aBUCUT M  OT  IUIOTHOCTH  Ta3a | HeT
K02 PUIMEHT BA3ZKOCTH?
12 KoadduureHnt BHyTpeHHETO TpeHUs - 3T0 | . UMIynbCy, IEPEHOCUMOMY B €AHHHULLY
¢dbu3nueckas BeIWYMHA, YUCIICHHO paBHAas | BPEMEHH, Yepe3 €AMHUILY TIOIAIU B
HaIlpaBJIECHUH, IEPIICHAUKYIIPHOM
CKOPOCTH
2. cpenu OTBETOB HET MPABUIIBLHOTO
3. cuje BHYTPEHHETO TPEHMUs], IeHCTBYIOLIEH
MEXY CJIOSIMU KHJIKOCTH Ha €IUHUILY
TUIOIIA/IA UX COMPUKOCHOBEHHUSI IPU
M3MEHEHUHU CKOPOCTH 3a €IMHUILY BpEMEHU
4. cujie BHYTPEHHEI0 TPeHusl,
AelicTBYIOLIEH MEXKIY CIA0SIMHU KUAKOCTH
¢ IJIOIIAIbI0 MX CONPUKOCHOBEHMS,
PaBHOIi eMHNLIE, IPU T'PaJHEHTE
CKOPOCTH, PABHOM eIMHHIIE
13 HckpuBieHre TNOBEPXHOCTH  JKHJKOCTH | KAIUIS
CO3/aeT JOMOJIHUTENbHOE  (JIarIacoBo)
naBieHue. BcenenctBue »TOro naBieHUE
BO3/lyXa B MBUIBHOM ITy3bIp€ HECKOJIBKO
6onpie  armoceproro. IloBwimeHHOE
NABJIEHUE CYyIIECTBYeT M B  Kaluie.
WNwmerorcss opgHOro naumamMerpa Kamisl |
MBUIBHBIM Iy3bIpb U3 OJHOM U TOW XK€
xuakoctu. ['ne naBieHue MeHblle -
BHYTPH MY3bIPs WU BHYTPH Karuiu?
14 KakoBa  pasmepHocth  ko3ddunuenta | 1. 3To 6e3pasmepHas BeIMUrMHA, OJUHAKOBAs
MMOBEPXHOCTHOI'O HATSXKEHUS KUJKOCTHU? JUTSL BCEX JKMJIKOCTEH
2. 310 Ge3pa3MepHas BEIUUMHA, Pa3InyHas
JUTSL pa3HBIX KUIKOCTEH
3. Jx/m?
4. H/'m
15 Haitgute maccy Bo3ayxa, 3anosHstomero | m=340 kr
aynutoputo BbicoTOM 3.1 W mIomanpio
nona 89 m>. Jlanenue Bosayxa 100 xIla,
TeMIeparypa ITOMEILIEHUS 10°C.
Monsipaass macca Bo3ayxa pasHa (0.029
KI/MOJIb.
16 KakoBa cpenHsas kBazpaTHuHas CKOpPOCTb | Vis=653 m/c

MOJIEKYJI HEKOTOPOTO Trasa, €CJIi U3BECTHO,
YTO TUIOTHOCTH ero 26 r/M>, a naBieHme,
OKa3bIBa€MO€ MM Ha CTEHKH cocynaa, 3.7
klla?
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[InoTHOCTH ~ HEKOTOpOro  raza  IpH
HOPMAJIBHBIX YCJIOBMAX paBHa 1.2 Kkr/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 x/Ix

19

B cocyne oOwvemom 4.5 1 HaxoguTcs
3.10*> Momekyn JByXaTOMHOIO Ta3a.
Koadduiment TtemnonpoBogHOCTH Ta3a
paBeH 0.02 Bt/(m.K). Haiinure
koaddunment auddy3un raza OpU ITUX
YCIIOBUSX.

D=8.7-10" m%/c

20

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

Py=2.46 I1a
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