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1. HEJIX OCBOEHUMA TUCHUIIINHBI

Henp qucuumuinibl «MosekysipHast pU3HMKay COCTOUT B (POPMHPOBAHUH Y CTYICHTOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
(hyHIaMeHTanbHO# 6a3bl 3HAHUH B 0071aCTH (PU3UKH.

OCHOBHBIE 33J1a4l TUCITUTUIHHBI: N3YUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHN U 3aKOHOB TCPMOJUHAMUKU U MOHeKyHHpHOﬁ (I)I/I3I/IKI/I.
3HAKOMCTBO ¢ OCHOBHBIMH METOJaMHU HCCHCI[OBaHHﬁ, HCIIOJIb3YCMbIMU B (1)I/13I/IKC.

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

OIIK-1.1. O6nanaeT 6a30BBIMU 3HAHUSMH, TIOJTYYCHHBIMH B 001aCTH (PU3UKO-MaTEMATHUCCKUX U (MIJIH) ECTECTBCHHBIX HayK.

OIIK-1.2. leMoHCTpHpYET yMEHHUE peliaTh 3a1a4u, GOpMyJIUpyeMbIe B paMKaX (GU3UKO-MATEeMATHUECKUX U (MJTH) €CTECTBEHHBIX
HayK.

OIIK-1.3. FImMeeT HaBBIKK MCIIOJIH30BAHUSI OCHOBHBIX IOHSATHH, 3aKOHOB (DU3UKO-MaTEeMaTHUECKUX U (MJIM) ECTECTBEHHBIX HAYK JUIS
penreHus 3a1a4 NpophecCHOHANBEHOM NesTeTbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.10

2.1 TpeGoBaHus K NMpeIBapPUTEIHLHOI MOATOTOBKE 00yUYaloIIerocs:

Mexanunka

2.2 I[I/ICIII/IHJII/IHLI H MPAKTHKH, Il KOTOPBLIX OCBOCHHE JTAHHOM M CIUTLITHHBI (M()llyJIfl) He00X0IMMO KaK npeamecryromee:

SHCKTpI/I‘IeCTBO U MarHc€TUusm

OnTuka

AtomHas dusnka

TepmoanHamuka

Craructuueckas Gpusnka

3. KOMIETEHLUY OB YYAOIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LM TAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH npuMeHSITH 0a30BbIe 3HAHUSA B 00J1acTH PU3NKO-MaTeMaTHYeCKUX M (WJIM) eCTeCTBEHHBIX HAYK B cdepe
cBOei MpoeccuoHAIBLHOI 1esATeJIbHOCTH

3HaTh:

Jns noctmwkenns OIIK-1.1: nucnonb3oBaTh 6a30BbIe TEOPETUUECKUE 3HAHUS [0 MOJICKYISIPHON (DU3MKE IS peLIeHUs
npodecCHOHANBHBIX 33/1a4; MOHUMATh, H3/1araTh X KPUTHIECKH aHAIM3UPOBATh 0a30BYI0 00Mmepn3nIecKyo HHHOPMAIHIO;
[I0J1b30BaThCS. OCHOBHBIMU MOHATUSIMHU, 3aKOHAMU ¥ MOZAEIAMH MOJIEKYJISPHOH (HU3HKH B TPOYECCUOHAIBHOM AeSTEIbHOCTH

YMeTh:

Jns noctmxernust OINK-1.2: ucmons30BaTh 6a30BbIe TEOPETHUECKUE 3HAHKS 110 MOJIEKYIAPHOH (QH3HKe; IOHUMATh, H3/1arath U
KPUTHYECKHU aHATIM3UPOBATh 0a30BYI0 001Ie(hU3MIECKYI0 HHHOPMALHIO; TTOJIB30BATHCSI OCHOBHBIMH HOHSTHAMU, 3aKOHAMHU U
MOJICIISIMH MOJICKYIISIpHOH (pU3HKH

Baanerts:

Jus noctmxkenust OITK-1.3: HaBBIKOM pelIeHns] KOHKPETHBIX (PU3MYECKUX 3aa4; METOJaMi 00paOOTKH U aHaIU3a
9KCIIEPUMEHTAIBHON U TEOPETHUECKOH (HH3UIeCKON HHPOpMALUH

B pe3yiabTaTe ocBOeHNS TUCHUILINHBI 00yYAIOIINIACS J0LKEH

3.1{3naTn:

3.1.1|ucnonb3oBaTh 6a30BBIE TEOPETUIECKHIE 3HAHKS IO MOJICKYJISIPHON (pU3UKe JUIs pelieHus MPpo(ecCHOHAbHBIX 33134,
ITOHUMATh, U3JIaraTh U KPUTHUECKU aHAIM3UPOBATh 0a30BYH0 001Ie(PU3NIECKYI0 HHPOPMALIUIO; TTOJIE30BATHCS
OCHOBHBIMH TTOHATHSAMH, 3aKOHAMH W MOJIEIISIMH MOJICKYJISIPHOH (DM3UKH B IPO(ECCHOHATIBHOM ASSITENEHOCTH

3.2|YmeTh:

3.2.1|ucrons30Bath 6a30BbIec TCOPETUUCCKHIE 3HAHUS TI0 MOJICKYIISIPHOM (DU3UKe; TIOHMMATh, H3JaraTh 1 KPUTHYCCKH
aHATM3UPOBATh 0a30BYI0 00IIE(HU3NUECKYIO HHPOPMAIUIO; TTOJIb30BATHCS OCHOBHBIMU MOHSATHIMHU, 3aKOHAMH U
MOJICIISIMH MOJICKYIISIPHOM (pU3UKH
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33

Baaners:

3.3.1

TEOpeTHYECKO# (hu3nveckoit HHPoOpMaIu

HaBbIKOM PCEHICHUSI KOHKPETHBIX (1)H3H‘{€CKI/IX 3ajJa4, MCTOIaMH O6pa60TKI/I W aHallu3a BKCHepHMeHTaﬂbHOﬁ u

4. OFbEM JUCIHUILIMHBI (MOAY.JIST)

O6Laa TpyooeMKocTb

33ET

YacoB 1o y4eOHOMY IUIAHY :
B TOM YHCIIC
ayJUTOPHbBIC 3aHSITHS :
camocTosTenbHas padora : 11
4acoB Ha KOHTPOJb : 18
KOHTaKTHast pabora: 79

108

68

9K3aMeHBI 2

Buapr KOHTPOJIST B CEMECTpax:

HKP: 11
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJITUHBI (MOAYJIs)
Kon HaumeHnoBanue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | YacoB JlutepaTtypa
| 3aHATHS /[ Kvpc
Paznen 1. MosiekyJIsipHO-KHHETHYECKAS] TEOPHS H/I€aJbHOI0 ra3a
1.1 IIpeamMer u3ydeHus MOIEKYIApHONH GU3UKU. MOIEKYIBI, UX XapaKTEePHUCTHKU: 2 12 | JI1.1J11.2 J11.3J12.1
pa3Mepsl, MOJIEKYJISIpHAST U MOJISIPHASI Macca, KOJTHIECTBO MoJie. M eanbHbIi J12.2 J12.3J13.1 JI3.2
ras, 3aKOHBI HJleaIbHOT0 rasza. Temnepatypa. YpasHenue Kiaiinepona— JI3.3
MenpeneeBa. OcaoBHoe ypaBHenue MKT uneansHoro raza. Uncno creneneit 213233 3435 26
cBOOO/IBI MOJIEKYJI. DJIEMEHTapHBIE CBEJICHUS U3 TCOPUH BEPOSITHOCTEH. 37
Pacnpenenenne Makcsemna u Makcsenna-bonbsiimana. bapomerpuueckas
¢dopmyna. OnbiTHOE 060cHOBaHNe MKT. Jlnuna cBobogHOrO Ipodera
Mosekyd. /JIex/
1.2 Pemienue 3aga4 ¢ UCTIOIb30BaHUEM OCHOBHBIX 3aKOHOB M ypaBHeHU MKT 2 12 JI1.1 J11.2 J11.3712.1
upaeansHoro rasa /TIp/ J12.2 J12.3J713.1 JI3.2
JI3.3
3132 33 54 35 D6
97
1.3 MonekynsipHbIe TIPEICTABICHUS O BEIIECTBE. XaPAKTEPUCTHKH MOJIEKYI. 2 2 JIT.1 JI1.2 JI1.3J12.1
3aKOHBI HJIeaIbHOTO ra3a. OCHOBHBIE paclipefeneH s Ul HIeaIbHOro rasa. JI2.2 J12.3J13.1 JI3.2
/Cp/ JI3.3
3132 33 54 35 D6
97
Paznen 2. TepMonnHaMuKa WaeaabHOIO ra3a
2.1 OcHOBHbIE NOHATUS TepMOAUHAMUKU. [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
MOJIEKYJI. Y paBHEHHUSI TEPMOIMHAMUYECKHX IpoIieccoB. Bropoe Hauaso JI3.3
tepmonuHaMuku. [{uka Kapuo u Teopemsr Kapro. Hepasencto Kitaysuyca. 010223 34 35 26
OHTponus. DHTPONHS U BEPOATHOCTh. TepMoauHaMuueckue GyHkuuu. /JIex/ 37
2.2 Pemienue 3anau no TepMoAMHaAMKKE HieanbHOTo rasa /IIp/ 2 10 JI1.1 J11.2 J11.3712.1

J12.2 J12.3J13.1 JI3.2
JI3.3
013233 24 325 56
o7
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23 IlepBoe Havano TepMoanHaMUKHU. TennoeMkocTs. BTopoe Hauano 2 4 JIT.1J11.2 J11.3J12.1
TepMOJMHAMUKHU. DHTponus. TepmoanHamuueckue QyHkiuu. /Cp/ JI2.2 J12.3J13.1 J13.2
J3.3
D132 33 54 35 26
97
Pa3nen 3. SIBiienus nepenoca
3.1 TemIonpoBoAHOCT, BHYTPEHHEE TpeHHE U quddy3usi, ypaBHEHHUS 3TUX 2 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 2 6 JIT.1 JI1.2 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 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- 2 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, 2 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/ 2 3 JIL.1J11.2 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/ 2 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 1 HHBIE MaTepUallbl U1 TeKyllel arTectanuu npeactasiaeHsl 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)I(eHI/II/I 2.

6.4. Kputepuu oneHuBanus

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 Kaxas U3 6 00s3aTeIbHBIX TEM MPAKTHUCCKUX 3aHITUH 1-r0 YPOBHS CIOXKHOCTH. [0 KaKa0# TeMe CTYICHT MoJiyyaeTt
3aJJaHKe, COCTOSIIIEE U3 5 TEOPETHYECKUX BONPOCOB U 8§ 3a1a4. [IepBbie Tpu TEOPETUYECKUX BOMPOCA SBISIOTCA 0053aTeIbHBIMH.
Ecnu cTyneHnT nmpaBuiibHO OTBETHII HA MEPBBIE TPU BOIPOCA U PELIII 5 33134, TO TeMa CUUTASTCSI 3aUTEHHON. 3a KaXIyIo
3a4TEHHYIO TEMY CTYJEHT [OIy4aeT OIpeIeIeHHOEe KOJIMUECTBO OaJlIOB, KOTOPOE 3aBUCUT OT YKCIIa IPABUIBHO PEIICHHBIX 3a/1a4 U
OT TOTO, OBUIA JIM TaHHAS TeMa 3auTeHa BoBpeMs. [1o TeMaM npakTHUeCKHX 3aHATHH TakXkKe MPeyCMOTPEHBI 3a1aun Oojee
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-r0 1 60Jiee BHICOKUX YPOBHEH CIIOXKHOCTH, IOTIONHUTENbHAS TeMa - 5-6 06asioB;

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

- 3adreHsl TeMbl 1-ro ypoBHA - 1-2 Gaia;

- He 3autensl Temsl 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 3aJaull U IPaBUIIbHO 000CHOBBIBAET IPUHSTHIE peIIeHUs. Bo3MOXKHBI
HECYIIEeCTBeHHbIC OOk - 17-20 6amios;

- CTyZ#eHT TBepJl0 3HaeT MaTepuall, OTBEUaeT Ha TEOPETHUYECKUE BOIIPOCHl M MOXKET 000CHOBATh OTBETHI, BOCIIPOU3BEIS
COOTBETCTBYIOLIHE MaTEeMaTHIECKHE BBIKIIA/IKN H JIOTHYECKUE PACCYKACHHS, pelIaeT 3a1a4i 1 0OOCHOBBIBAET MPHHSTHIC PEIICHUS.
JlomyckaroTcst HerpyOble OIMOKH NPU PEIICHUH 33/1a4H WIM 000CHOBAaHMU OTBETOB HAa TEOPETHYECKHE BOIIPOCHl - 14-16 Gaiios;
- 3HAeT «TEOPETUIECKUI MUHIMYM», T.€. OTBEYaeT Ha BOIPOCH 0A30BOr0 YPOBHS M 3HAET OCHOBHBIE IOHSTHS, COOTHOILICHUS,
Ha3BaHHe U (U3HUECKUIl CMbICT BeIMUUH. Perienun 3aga4 BeI3bIBaeT Oonbluue 3aTpyaHeHuss - 11-13 6annos;

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

IIpu noaBeIeHUM UTOTOB YUUTHIBAIOTCS PE3yIbTaThl TEKyIIEeH aTTecTanuy. [1omydeHHbIe 3a TEKYIYI0 aTTECTALUIO 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 Ganios.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE 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 pusnke: yueOHOE IOCOOHE AJIs BYy30B 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 : TepmoauHaMUKa U MOJIEKYJIIpHAs 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. MeTtoanyeckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |I'ycempuukos B. /1., M36panHbIe BONPOCH U 3a/1a4u 10 Kypcy "Monekynspras ¢usuka": |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 MonekyisipHas ¢pusuka (raBsl  |Caskr- IlerepOypr [ OBC

Kypca)
(https://e.lanbook.com/book/212687)

: JIanp, 2022

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 oGecniedeHue
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle

MS Office365

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

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

1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaisr
American Physical Society : caiir. — URL: http://journals.aps.org/about — 53. anri. — Pesxum nocTyna: ToJIbKO U3 CETH
yHHUBepcHTeTa. — TEKCT : SIEKTPOHHBIM.

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

4. Scopus : pedeparuBHas 6a3za nannbix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. anri1. — Pexxum noctyma: 1uis

3apeructpup. noin3opareneii Yenl'Y. — TekcT : 31eKTpOHHBIH.
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5. Springer Link : [caiir]. — URL: http:/link.springer.com/ — fI3. aurn. — Pexxum poctymna: ass 3apeructpup. nois3osareneit Yenl'y.
— TeKcT : AMeKTPOHHEIH.

6. KoHCIIeKThI IeKIMi ¢ AEMOHCTPAMAMH U BUPTYallbHBIMU JJa0OPaTOPHBIMH SKCIIEpUMEHTaMHU Ha caiite http://teachmen.csu.ru

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOIY JIs1)

Jns peanu3annyl AUCLMIUIMHEI HCTIONB3YIOTCS YaeOHbIe ayIUTOPHH JUIS IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA, MPAKTHIECKIX
3aHATHH, TPYIIOBBIX U MHIUBHyaIbHBIX KOHCYJIbTAIMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOUYHON aTTeCTaluH, a TAKKe IIOMELICHUS
JUISL CAMOCTOSATENBHON pabOTHL.

Y4eOHble ayTUTOPUH YKOMIUIEKTOBAHbI CHIEHUAIN3UPOBAHHON MEOEIbIO U TEXHUYECKUMH CPEJICTBAMHU 00yUeHUS -
MYJIBTUMEINHHBIM 000pyI0BaHHEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jliis mpoBeieHUs! 3aHATUH JIEKITMOHHOTO TUIIA MIPeJIaraloTcst HAOOphl JEMOHCTPAIHOHHOTO 000pyI0BaHUs U y4eOHO- HATJISAHBIX
1mocoOuit (MyJIbTUMEIUITHBIC TPE3CHTALINH ).

Hcnonb3yeTcs 3MeKTPOHHBIA YATANBHBIHN 32 HayuHo# OubnuoTeku Yenl'Y (aymutopus 206) i caMOCTOSTENEHON paboThI
CTYZCHTA, OCHAILICHHBIH IEPCOHAIILHBIMI KOMIIBIOTEPAMH, MYJIbTUMEAUHHON anmnapaTypoil. B ayauropuu obecriedeH 1octyn K
Pa3IMYHON CIIPaBOYHOM JIUTEpATYpe, SHIUKIONEIHSIM, OHOIHOTpadhUueCKUM 1 MIOJTHOTEKCTOBBIM 0a3aM JTaHHbIX,
UHPOPMAaIIOHHBIM pecypcam «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHHIO INCIHUIIJIMHBI (MOY JIS)

OcBoeHue coiepxKaHus yaeOHONH NUCHUIIMHBL « MoeKyispHas (GU3HKa» OCYLIECTBISIETCS Ha JIEKIUAX, IPAKTUUECKUX 3aHATUIX U
B IIPOI[ECCE CAMOCTOSTENLHON yIeOHOH NeATeNbHOCTH CTYACHTOB.

JleK1MOHHBIE 3aHATHS 00€CIIeUnBalOT TEOPETUUECKOE U3YUeHHEe NUCIUIIUHBI. OCHOBHBIMU METOJIaMU OOYUIEHUS SBIISIOTCS
nH()OPMAOHHO-00BACHUTENBHBIH 1 TPoOIeMHBIH. Ha nekmumsax n3naraercs OCHOBHOE COAEPKAHHUE TEM IIPOTPaMMEL, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATUIl U pacCMaTPUBAIOTCS IPUMEPHIL.

JIexMOHHBII MaTepHal SIBIACTCS BaXKHBIM, HO HE €JMHCTBEHHBIM [T yCBOCHUS yaeOHOH nucruiunHbl. Ero o6s3aTensHo
HEeoOXO0UMO JOIOJIHUTh MaTePHUaIOM OCHOBHOM U IONIOJIHUTEIBHON JIUTEpaTyphl 110 TeMe. [IpakTudeckue 3aHATHS CIIyXKaT LT
3aKpETUICHHUS TEOPETHIECKUX OCHOB, M3JIaraeMbIX B JIEKIHAX. Ha MpakTHIecKuX 3aHATHAX 00ydaeMbIe OBIAIEBAIOT OCHOBHBIMH
METOJaMH U IPUEMaMH PEIeHHUs 3a1a4.

Ba)kHBIM MOMEHTOM IIpH H3y9YEHHH JTI000H UCIUIIINHEI SABISETCS OpPraHU3amis CaMOCTOATEILHON paboTel. [Ipn ocBoeHNM
Marepuaia He ClelyeT CTPEMHUTHCS K MEXaHUUECKOMY 3alIOMHHAHUIO IPUBEICHHBIX ONIPEAeNeHUH, (GOPMYIUPOBOK U MOJOKEHHH,
eciu TpeboBaHU K Bam npsMo He yKka3bIBaroT Ha 3T0. BrionHe 3¢h(ekTHBHOI MOXKeT 0Ka3aThCsl OIBITKA TIOHATh CYTh SBICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh Ha MaTepUall, COJCPKalUHCs B pEeKOMEHA0BaHHOI uTeparype. Tawoke
PEKOMEH/TyeTCsl pABHOMEPHO PacIpe/ielATh Harpy3Ky CaMOCTOSTEILHOTO OOYUCHHS B TEUEHHE CeMecTpa.

B ciiydae npuMeHeHHs Ipy 00yUSHUH AUCIUIUIMHEL SJIEKTPOHHOTO O0YUYEeHUs], AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUI
o0IIeHne 00yJaroMUXCs U TIPENoIaBaTeNs OCYIIECTBIACTCS B PeXKUME PEalbHOTO BpeMEHH (OHIAHH-TeKINHN (BeOUHAPHI), JaTHl,
BUJICO-KOH(EPEHINH U JIP.) WU OTIOKEHHOIO BPEMEHH (CHCTeMa JUCTaHIMOHHOro o0y4yenust Moodle, MS Office365, ¢popymsl,
3NIEKTPOHHAS MOYTA H JIp.).

ITpu 06y4enun nui ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS DJIEKTPOHHOE 00yUEeHHUE, TUCTAHIIMOHHbIE 00pa30BaTeNbHbIE
TEXHOJIOTHH IIPEyCMAaTPHUBAIOT BO3MOXKHOCTG IIPHEMa-Tepeiad HHPOPMAINH B JOCTYIMHBIX I HUX (OpMax.

Peanm3anyst AUCIUILTHHBI ¢ IPUMEHEHHEM 3IEKTPOHHOTO O0YUYeHHs, AUCTAaHIIMOHHEIX 00pa30BaTeNbHEIX TeXHOMOTHiT (nanee — 90,
JOT) ocymectBnsercs Ha ocHOBaHUU «[10JI0XKEHUS 0 peau3aluyl OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTeNbHBIX IIPOrPaMM ¢
TIPUMEHEHUEM JIEKTPOHHOTO 00yYeHHMS U IUCTAHI[HOHHEIX 00pa30BaTeNbHEIX TEXHOIOTHII B (heiepaIbHOM TOCyIapCTBCHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BICIIET0 00pa3oBaHus «Hens1i0MHCKUI rocy1apCTBEHHBIH YHUBEPCUTETY,
«[TomoxeHns o MOpsIKe 3a4eTa 00YHUAIOIMMICS 10 OCHOBHBIM IPO(eCCHOHATBHBIM 00pa30BaTENbHEIM IIPOrPaMMaM BBICIIETO
o6paszoBanus B PTBOY BO «Uenl 'Y» pe3yabTaToB OCBOCHHUS B OpPraHU3ALUX, OCYIIECTBISIONIMX 00pa30BaTeNbHYIO
JEATEeNIbHOCTD, y4eOHBIX IPEAMETOB, KypCOB, JUCHUIUIAH (MOLYyIeH), IPAKTUK, JOIOIHUTEIbHBIX 00pa30BaTEIbHBIX IPOrPAMM
MOCPEICTBOM AJIEKTPOHHOM HHPOpMaIMoHHO-00pa3oBarenbHol cpeibl PTBOY BO «Uenl Vy». B HCKIIIOYUTENBHBIX CTydasx
(dope-maxkop u T.I1.) U pean3aluy o0pazoBarTenbHON aesrenbHocTd ¢ npumeneHreM D0, IOT MoryT npuMeHATh KOMIOHEHTHI,
HE BXOJUIIINE B IEPEUSHb DICKTPOHHON HH(POPMAMOHHO- 00pa30BaTENLHON CPEIbL.

10. CIIEIIMAJIBHBIE YCJIOBUA OCBOEHUSA JUCIUIIJIMHBI OBYYAIOIIIMMHUCS C UHBAJIMAHOCTBIO X
OI'PAHUYEHHBIMUW BO3MOXKHOCTSAMHU 3JOPOBbS

OcBoeHNe OUCIMIUINHBI HHBAJIHIAMH U JHMIAMHU C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU 340POBBS OCYIIECTBIISCTCS C UCTIOIb30BAaHUEM
CIIeNMATBHBIX TEXHUYECKUX CPEJICTB U TOJI0 HH(POPMAIMOHHBIX TEXHOJIOTHIH, PEIOCTaBIsIeMbIX PecypCHBIM ydeOHO-METOANIECKIM
LEHTPOM I10 00YYEHHIO MHBAIIMJIOB U JIUI] C OTPaHUYEHHBIMH BO3MOXXHOCTSMHU 3/10poBbs Uenl'Y 1o 3anpocy o0ydaromierocs.

1. MoOunbpHEIe cTienaTbHbIe TEXHIYECKHIE CPEeCTBA TS JIALI ¢ HAPYIICHUSMHU 3PSHUS: HOPTATHBHEIH KOMITBIOTEP C BBOJJOM/BBIBOTIOM
mpudTom bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHO# 5KpaHHOTO focTyna NVDA; anekTpoHHbIe
YBEJNMUYHUTENH JUIS YAaJIEHHOTO IPOCMOTPA; BHACOYBEIMIUTEIN IIOPTATUBHEIE; TH(IIOIIIEep; HU(POBEIE TUKTODOHBL
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2. MoOuibHbIe ClielHabHbIe TEXHUYECKUE CPEACTBA Ul JIMI] C HAPYHNICHHSIMH CIyXa: CHCTEMa CBOOOJHOTO 3BYKOBOTO MOJS CO
BCTPOEHHOW coBMecTUMOCThI0O ¢ FM-yctpoiictBamu; pagmokiiaccsl «Coner-PCM» ¢ mepemaTymkoM, 3ayIIHBIM HWHAYKTOPOM U
MHIYKIIMOHHON meTiel; cucteMa MHGOPMAIMOHHAs Ui CabOCHbIIIauX nepeHocHas «Mctok» A2 €O BCTPOSHHBIM ILICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKyMEHT-KaMepa; IporpaMMUpPyeMbIe CITyXOBBIe allapaThl HHINBHIYAIbHOTO TOJIB30BAHHSI.

3. AccucTtuBHBIE WH()OPMAIMOHHBIC TEXHOJOTHH: TPOrpaMMHOE OOECICUeHHE JKPAHHOTO JOCTyHa ¢ CHUHTe30M peun NVDA;
MPOrPaMMBI SKPAHHOTO YBEIMYCHUS;, IPOrPAMMbI PEUEBOTO CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; IPOrPaMMBbI PEYEBOTO CHHTE3a
JUISL MOOHMJIBHBIX YCTPONCTB; SKpaHHAs KJIAaBHATypa; SKpaHHAs JIyma.

IIpu HeoOXOAMMOCTH JJisi OOYYAIOIIMXCS C HAPYIICHUSMU 3pEHHs Ha PabOyYMX MecTaX sl MPOBEACHHS NPAKTUYECKHX HIIH
nabOpaTOPHBIX 3aHATHH YCTaHABJIMBAEeTCS CIICLUANIbHOE MpOrpaMMHOE obecrieueHue (mporpamMMa pedeBoil HaBuraun NVDA,
peUEBbIe CUHTE3aTOPBI, SKPAHHBIC JIYIIHI).

B yueOHble ayauTopum obecriednBaeTcsi OCCHpPENSATCTBEHHBIH JOCTYH Ui OOYYAIOUIMXCS WHBAIWAOB MU OOYYAIOLIMXCS C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbs.. B KaKIOW aymuTopuu, TAe OOYy4YaroTCs WHBANWABI M JIUNA C OTPaHMYCHHBIMH
BO3MOKHOCTSIMH 3[I0POBbS, IPETyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJTMIECTBO MECT JJIsl O0YYAIOIINXCS ¢ YYETOM HapyLIEHHH X
3]I0POBbSL.

Jns ocBOeHMS AWMCUWIUIMHBI MHBAJIUIAM M JIMLIAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3I0POBbBSI NPEIOCTABIISETCS ITOCTYI K
MEeYaTHBIM MCTOYHHKAM, UMEIOIIHMCS B HayuHO#H Oubanorexe Yenl'VY, ¢ MOMOIIBIO CEHANBHBIX TEXHHIECKUX CPEICTB; MOCTYI K
JNIEKTPOHHBIM HCTOYHHKAM, IPEICTAaBICHHBIM B (OpMe IJIEKTPOHHOTO NOKyMeHTa B (oHne HayuHOH Oubmuorexu Uenl'V wmmm
INEKTPOHHO-OMOIHMOTEUHBIX CHCTEMAX, ¢ TIOMOIIBIO CHEIUATIBHBIX TEXHUYECKHX W MPOTPAMMHBIX CPEACTB (pabodyee MeCTO is
HE3psIYero TOJIb30BaTeNsl C MPOTPAMMHBIM OOECIIEYCHHEM JKpPaHHOTO AOCTyma ¢ cuHTe3oM peun NVDA, pabGouee mecto ¢
KOMITBIOTEPHBIM POJIIEPOM U Ki1aBHaTypoil Clevy ¢ OONBIIMMY KHOIKAMH U C pa3esomel KIIaBUIIH HAKIIaIKO#).
Y4eOHO-MeToANIECKHe MaTePHANBI I O0YJAIOIUXCS M3 YHCIIA WHBAJIHMIOB M JIUI C OTPAHWIEHHBIMH BO3MOXKHOCTSIMHU 3II0POBBSI
MPEIOCTABIAIOTCS B pOpMax, aanTHPOBAHHBIX K OTPAHHUYCHHUSIM UX 3I0POBBSI U BOCIIPUSTHS HHPOPMAIIUH:

Jnst a1 ¢ HapyIIeHUsIMA 3peHUS:

- B TICYaTHOH (hOopMe YBETHMICHHBIM IIPUPTOM,

- B (pOopMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayamnodaiina,

- B euaTHO# popme mpudTom Bpaiins.

JU1st JTUL ¢ HApYIICHUSIME CITyXa:

- B eyaTHO# hopme,

- B ()OpME IEKTPOHHOTO JOKYMEHTA.

st M1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTATEILHOTO arapara:

- B IeyaTHoit hopme,

- B (popMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme aynuoaiina.

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

J171s1 MTHBAJIMJIOB M JIUII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JJ0POBbSI OCBOCHUE TUCHUILTHHBI MOXKET OBITh YaCTHYHO WITH TIOJTHOCTBIO
OCYILECTBJICHO C HCIIOJIb30BAHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mp.).

B ocBoeHMH AMCUUIUTHHBI MHBAJIUAAMH U JIMIAMH C OTPaHUYSHHBIMH BO3MOKHOCTSIMH 3JJ0POBbSI UCIIONB3YETCSl HHANBHIYAIbHAS
pabota. ITon wHAMBHAYanbHOW paboToil moapazymeBaercs 1Be (OPMBI B3aMMOJEHCTBHS C TpENOAaBaTeNieM: WHIWBUAyalIbHas
y4ueOHast paboTa (KOHCYJIbTalWH), T.€. JOTIOJHUTEIbHOE Pa3bsCHEHNE YIeOHOTO MaTepuala u yriIyOJIeHHOe H3yUeHHe MaTepHaia ¢
TEMHU O6y‘{alOH_[l/IMI/IC5[, KOTOpbIE B OTOM 3aMHTCPCCOBAHbI, W HHAMBUAYAJIbHAs1 BOCHUTATCJIbHAA pa60Ta. I/IHZ[I/IBI/IﬂyaJ]I)HI)IC
KOHCYJIbTAllU¥ HATIPABJICHBI HA HHANBHIYIU3ALUI0 O0YUSHHUS U YCTAHOBIICHUIO BOCIIUTATEILHOTO KOHTAKTa MEXTy IIPEIoIaBaTesieM
n OGy‘{&IOLL[I/IMCH HWHBAJINAOM HJIU OGy‘IaI-O]_IlI/IMCH C OTrpaHUYCHHBIMH BO3MOXKHOCTSAMU 3JOPOBbA.

IIpu npoBeeHNH NPOLEAYPH! OLICHUBAHNUS PE3YIbTAaTOB 00yUYEeHHS WHBAIHIOB | JIHI{ C OTPAaHHYCHHBIMUA BO3MOXHOCTSIMU 3I0POBBSI
IO AUCLMIIIINHE OGCCHC‘II/IBaCTCﬂ BBIIIOJIHCHUE CJIICAYIOIIHUX AJOIOJHUTECIbHBIX Tp€6OBaHHﬁ B 3aBHCHUMOCTH OT MHAUBUAYAJBbHBIX
0co0EHHOCTEH, 00yJaromuXcs:

a) MHCTPYKIMS IO TOPSIKY MPOBEACHUS MPOLEAYPHl OLCHUBAHUS MPEIOCTABISCTCS B AOCTYNHOH Qopme (YCTHO, B THCbMEHHOM
¢dopme, B mucbMeHHOU Gopme mpudToM Bpaiiis, yCTHO ¢ HCIONBE30BaHUEM YCIYT CYpAOIEPEBOIINKA);

6) noctynmHas ¢opma NPeJOCTaBICHMS 3aJaHUH OIIEHOYHBIX CPEACTB (B Me4yaTHOH ¢opme, B MEeYaTHOH (opme yBEIHUCHHBIM
mpudTom, B medaTHo# Gpopme mpudrom bpaiins, B popMe 37eKTPOHHOTO JOKYMEHTA, 3aIaHHsI 3a4UTHIBAIOTCS aCCHCTEHTOM, 33 IaHHsI
MPEIOCTABIAIOTCS C UCTIONB30BAaHUEM CYPJOIEPEBOIA);

B) HOCTymHas (opMa IpenoCTaBIeHHs OTBETOB Ha 3aJaHusl (IMCbMEHHO Ha Oymare, HAabOp OTBETOB Ha KOMIIBIOTEpE, THCHMEHHO
mpudrom bpaiins, ¢ HCMOJIB30BaHUEM YCITYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH POLEAYPB! OLICHUBAHMUS PE3yIbTATOB 00yUYEHHS NHBAJIHIOB U JIHL C OTPaHHYSHHBIMA BO3MOYKHOCTSIMH 37I0POBbSI
npeaycMaTpuBacTCs UCIIOJIb30BAHUE TEXHUYECCKUX CPEACTB, HCO6XO}]I/IMBIX UM B CBA3U C UX UHAUBUAYAJIbHBIMH OCO6€HHOCTHMI/I. Dt
cpencTBa MOryT ObITh mpenocTaBieHsl Yenl'Y WM MOTYT WCHOJB30BaThCI COOCTBEHHBIE TEXHHYECKHe cpeacTBa. [lpum
HCO6XO}II/IMOCTI/I HWHBAJIMAaM U JIMaM € OTPaHUYCHHBIMH BO3MOKHOCTAMHU 3J0POBbA NMPECAOCTABIACTCA AOTIOJHUTCIBHOC BPEMSA IS
MOJTOTOBKU OTBETA HA 3aJIaHUsI, MPOLIEIypa OLCHUBAHHUS PE3yIbTaTOB O0yIEHHS MO AUCIUTUTHHE MOXKET MPOBOIUTHCS B HECKOIIBKO
JTaIoB.

IIpoBenenre npouenypbl OLEHHBAHHS PE3yJIbTATOB OOYYEHHsS WHBAIWAOB W JIUI C OIPAHHYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
JOITYCKA€TCs C UCIIOJIb30BAHUEM NUCTAHIITMOHHBIX O6pa3OB3.TCJ'IbHI)IX TEXHOJIOTHH.

© ®I'bOY BO «Henl'V»







IIpunoxenune 1

IIpumepbl BADHAHTOB 3aIaHUN K MPAKTHYECKUM 3aHATHAM

Pazgen 1. MOJ’[eKyJ'[ﬂpHO-KHHeTI/I‘le(:Kaﬂ TEOpUA UA€AJTBHOI0 Irada

NneannHblid ra3

baszoewviit yposens
Ne DopmyJIMpOBKa BOIIPOCa BapuanTel oTBETOB
n/n

1

[Ipy KakuX YCIOBHSX CBONCTBA pealbHbIX | 1. B YCJOBHUSIX, HE CJAUIIKOM
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 Temnepatypy UMeOT 2 T MOIEKYIIpHOTO a30Ta, 3aHUMAIoEero 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 OyThUIKM mMpoOKa BbuIeTena. Jlo Kakoil Temmeparypbl Harpeiau
OyTBIJIKY, €CIIM M3BECTHO, UYTO MpoOKa BBUIETENAa MpPH JaBlIeHUU Bo3ayxa B OyTeuike 130
klla? (364 K)

3. B 6annone naxomumock 10 kr raza npu nasnenun 10 MIla. Kakyto maccy rasza B3suii u3
0aJuIoHa, eciu JlaBjieHue ctaino 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% Jlamenue Bo3myxa 100 kIla, Temmeparypa momemenus 17°C. MonspHas macca
Bo3ayxa paBHa 0.029 kr/mons. (1,2 T)




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

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

HalUTe napuuaibHOE JABICHHE KHUCIOopoJa Mpu TeMieparype Bo3ayxa 13°C m naBineHumn
100 ITa. (21277 Ila, 78722,31 I1a)

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

Cpeonuii yposenw

1. Tlo rasompoBogHOi TpyOe MIET yriaeKHCHblii ra3 mpu gasienun 5 10° ITa 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 ¢ OAHOrO KOHIA CTEKJISIHHOM TpyOke miuuHOM 90 cM, HaXOIUTCS CTOJOUK
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 reius U BoJOpojaa npu AasieHuu p=600
klla. Macca m cmecu paBHa 4 1, MaccoBas Aois wirenuss paBHa 0,6. Omnpenenutsb
temmeparypy 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 Teldil, BOAOPOM, a30T, KHUCIOPOMA, 3aHUMAeT MPH HOPMAIbHBIX
yeaoBusax (t=0 °C, p=1013 rlla) oOwvem, paBublil 22,4 1. UeMy paBHO B 3TOM cllyyae: a)
YHUCJIO N MOJIEKYJI Ta3a B €MHUIIE 00beMa, 0) CpelHee pacCTOsTHUE <a> MEXTy MOJIEKyJIaMu?
CpaBHurte 310 paccTrosiHUE ¢ JuaMmerpoM mMonekyisl 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 cocrasisier 0,6. OnpeenuTh KOJUYECTBO BELIECTBA V CMECH, ViU
V2 Kak10ro ra3a B otaenbHoctu. (0,0675 monb, 0,72 Monb)

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

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

5. B 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 aaBiieHUE p CMECH
ra3os. (175 klla)



MoJiekyJIsipHO-KHHeTHYeCKasi TEOPHS H1eaJbHOro rasa.

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/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

—

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

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

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

4. Muxkpockonuyeckasi TbhUIMHKA yriaepoga obmamaer Mmaccoir 0.1 Hr. Ompepenute, u3
CKOJIBKMX MOJIEKYI OHa cocTouT. (5 101%)

5. B cocyne BmectumocThio V=20 1 HaXOQUTCs ra3 KOJIUYECTBOM BellecTBa v=1,5 KMOJIb.

OnpenenuTh KOHIEHTPALHIO N MOJIEKY B cocyze. (4,52 1078 M)
Cpeonuii yposens
1. B OamioHe BMecTUMOCThIO V=5 5 Haxoaurcs a3zoT maccoil m=17,5 r. Omnpenenutsb

KOHIIEHTPALIMIO N MOJIEKYJ a30Ta B 6amone. (7,52 102 M)
2. B J1BYX OJMHAKOBBIX 1O BMECTHMOCTH COCYAAaX HAXOMISTCS pa3Hble Tra3bl: B IIEPBOM —




BOZOPOJ, BO BTOPOM — KuCJIOpoA. HaliTu OoTHOIIEHWE ni/ny KOHIEHTPAIMi ra3oB, 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? (Kucnopon)

Onpenenuth KOHLEHTpALMIO N MOJIEKYN HAealnpHOro rasa npu temneparype T=300 K u
napiennn p=1 mIla. (2,42 10" M)

CKOJbKO MOJIEKYJN Ta3a COAepKHUTCA 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> coiepKuTCcs HEKOTOPHIHA ra3 mpu Temmeparype T=300
K. Ha ckonbkO NMOHU3UTCS AaBICHHE P Taza B KOJOE, €CIU BCIEICTBHE YTEUKH U3 KOJIOBI
soriizer N=10%" monexyn? (4,14 Ila)

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

Jl71st oTTy9YeHust BRICOKOTO BaKyyMa B CTEKIIIHHOM COCY/ie HE0OXOAUMO TPOTPEeBaTh €ro Mpu
OTKauKe C IIeNIbI0 YAaIUTh aJicopOMpoBaHHbIe Ta3bl. ONpenennuTh, Ha CKOJIbKO MOBBICUTCA
JaBJieHHEe B cdepuueckoM cocynme pamuycom R=10 cM, ecnmu Bce aacopOUMpOBaHHBIC
MOJIEKYJBl Teperayr co cTeHoK B cocya. Cioii Molekyl Ha CTEHKax 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 KHHETHUECKash SHEPTHs <&;>
MOCTYNATEeNbHOTO JIBMXKEHUS MOJIEKYN JOCTAaTOYHA JJS MX PACIICIUICHHS HA aTOMBI, €Cld
MOJIIpHAs SHeprust qucconuanyu Bogopoaa Wm=419 kJx/moisb. (33,6 kK)

IIpn kakoit Temmeparype T MOJNEKYyIbl KHUCIOpPOAA HMMEIOT TaKyl K€ CpPEIHION0
KBaJPAaTUUYHYIO CKOPOCTh <Viz™>, KaK MOJEKYJbl Bojgopona mpu temmeparype Ti1=100 K?
(1600 K)

Paznen 2. TepmoguHaMuKka uaeajbHOIO rasa.

IlepBoe Haya0 TepMoanHAMUKH. TepMoaAnHAMIYECKHE ITPOLECCHI.

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




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

cocTosiHue 3 Tak, KaKk 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
| 3
+ 1 |
|
i 1 1 I V}
0 Va 2V,

l. Haiitu ynenpHyro TENIO0EMKOCTb ¢p Fa30BOM CMECH, COCTOSILEH M3 KOJIMYecTBa vi = 3
KMOJIb aproHa U KOJM4YeCcTBa V2 = 2 KMOJb azota. (684,63 Jx/(xr K))

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

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

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

ObLT HarpeT CHaJaa 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. Haiinute usmeHenue
BHYTpEHHEH 3HEPruM 3TOi cMecH ra3zoB npu oxjaxiaeHuu ee Ha 28°C. (1 kIx)

Cpeonuii yposeno

1. OmnpenenuTh yAENBbHYI TEIUIOEMKOCTb Cv CMECH Ta30B, coaepkamed Vi=5 1 Bogopona u
V=3 1 renus. ['a3pl HaxX0AATCS NPU OJAMHAKOBBIX ycioBusX. (6,4 kJ[x/(kr K))

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

3. Haiitu mokazarens aauabatel Y JJIi CMECH Ta30B, cojepykaiied remuit macco mi=10 r u
BOoAOpOa Maccoit my=4 1. (1,51)

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

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

Buicokuit yposens
1. Ta3, 3anumaBmuit 06beM V=12 1 nox nasnenuem p1=100 klla, 6611 M300apHO Harper ot

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




yBenuuniock B k=21,4 paza. Onpenenuts otHomenue C,/Cy Ternoemkocteit rasos. (1,33)
A3zot Maccoit m=2 r, umeBmmii Temneparypy T1=300 K, 6pu1 aguabaTHO CKat Tak, 4TO €ro
o0beM ymenbimics B n=10 pa3. OnpenenuTs KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxkatus. (754 K, 674 [1x)

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

[Tpu u30xOpHOM HarpeBaHuM Kuciopona oobemom V=50 i1 naBjeHHE ra3a U3MEHHIOCH Ha
Ap=0,5 MITIa. Haiitu komudecTBO TeIIOTHI Q, coobmieHHoe razy. (62,5 [[x)

BTopoe Haya/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 n300aphl, 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 wu3smenmtcs KIIJ wumeanpbHOro TEILIOBOroO | 2. HE U3MCHUTCS
nBurareis’? 3. YMEHBIIUTCS

4. Helb3d CKa3aTh, HE
3HAast KICXOAHBIX
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 MamuHa; padoTaromias mo 1mukiay KapHo, coBepiaeT 3a OJUH ITHKIT
paboty A = 73,5 xJIxx. Temneparypa HarpeBateins ¢1 = 100 °C, TemrnepaTypa X0J0IUJIbHAKA
t; = 0 °C. Haiftu k. . 1. ) uukna. (26,8%)

NneanpHas TemoBasi MaiuHa; padortaromas mo nukiry KapHo, coBepiaer 3a OJWH IUKI
paboty 4 = 73,5 x/Ix. Temneparypa narpeBatens t1 = 100 °C, remnepaTypa X0JI0AUIbBHUKA
to= 0 °C. HailTu koamyecTBO TEIIOTHI (J1, MOJy4aeMOE€ MAIIMHOM 3a OJMH UMUK OT
HarpeBaTelisl, U KOJMYECTBO TEIUIOTHI (J2, OTIaBa€MOE 3a OJHU LUKI XoJoaAuIbHuKYy. (0,274
Mk, 0,2 M/Tx)




3.

4.

Haiinure n3menenune AS sHrponuu npu mnpespamieHun m=10r spna (t= 20°C) B map
(ta=100°C). (88 x/K)

Macca m = 10 r xuciaopoja HarpeBaeTcst oT Temneparypsl t; = 50 °C go temneparypsl t2 =
150 °C. Haiitu nu3smeHenue AS >HTpONUH, €CIIM HATPEBAHHUE MTPOMCXOIUT: a) U30XOPUUCCKU;
0) uzobapuuecku. (1,75 Ix/K, 2,45 JIx/K)

CoBepiuiasi 3aMKHYTBIH MPOLIECC, Ta3 MOJTY4YUI OT HAarpeBarels KOJUYECTBO TEIoThl Qi=4
k/[x. Onpenenuts paboTy A rasa mpu NpoTEKaHUHM LUKJIA, eciu ero tepmuueckuii KITJ]
n=0,1. (400 Ix)

Cpeonuii yposenw

WNneanbHplii  JBYyXaTOMHBIA Ta3, COJAEpXkKAIIMKA KOJIMYECTBO BemiectBa v=1 Moib U
Haxoxsammiica noxa aasieHueM p1=0,1 Mlla npu temneparype Ti1=300 K, HarpeBator npu
MOCTOSITHHOM 00Bbeme g0 pgaBiaeHuss p>=0,2 MIla. Ilocme 3Toro ras H30TEepMHYECKH
pacivpuiIcs 10 Ha4aJlbHOTO JABJICHUS M 3aTE€M M300apHO OBLI CKAT JI0 HA4aJbHOTO 00BheMa
V. loctpouts rpaduk nukia. Onpenenuts Temneparypy T rasza Juisi XapakTepHBIX TOUYEK
uukia u ero repmuyeckuit KI1 1. (0,099)

WneanbHblii ra3, coepmatomuii uka Kapno, 2/3 konudecta TemnoTsl Qi, MOTYYEHHOTO OT
HarpeBatelsi, oTAaeT oxyagurento. Temneparypa To oxmagurens paBaa 280 K. Onpenenutsb
temreparypy T1 narpeBarens. (420 K)

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

B pesynbrare wu30xopHOrOo HarpeBaHUs BOAOpOoJa Maccod m=1 T pgaBleHue p Tasza
YBEJIMUYMIIOCH B ABa pa3za. Onpenenuts n3menenne AS sarponun rasza. (7,2 Jx/K)

Kycokx npma maccoit m=200 r, B3saThiid mpu Temmeparype ti=-10 °C, ObL1 Harper 1o
temneparypsl t=0 °C u pacmiaBiieH, TIOCiIe 4ero o0pa3oBaBIIascs Bojaa Oblia Harpera 1o
temneparypbl t=10 °C. Omnpenenute u3MeHeHHME AS SHTpONMM B XOAE YKa3aHHBIX
mporeccos. (291 Ix/K)

Buoicoxuii yposens

NneanbHplii MHOTOATOMHBIA a3 COBEPIIACT LUKJ, COCTOSIIMM M3 IBYX HM30XOp M ABYX
n300ap, mpuyeM HauOousblllee JaBlieHWE ra3a B JBa pas3a OoJibllle HAUMEHBLIEro, a
HauOoJIBIINM 00BEM B UETHIPE pa3a OoJibiiie HauMeHbInero. Onpeaenuts Tepmuudeckuii KI1TJ]
n mukna. (0,11)

Wneanpubiii Ta3 coepmaer muka Kapuo. Temmneparypa T oxmaautens paBHa 290 K. Bo
ckosbko pa3 yeenuuutcs KIIJ[ nmkia, ecnm TeMreparypa HarpeBaTensl MOBBICHTCS OT
T,'=400 K no T,1"=600 K? (1,88)

Bonopon maccoit m=100 r 6bu1 M300apHO Harper Tak, YTO 0OBEM €ro yBEJIWYMJICS B n=3
pasa, 3aTeM BOJ0pPOA OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHbIIMWIOCh B N=3
pasa. Haiitu uamenenue AS sHTponuH B Xoje yka3zaHHbIX mporeccos. (457 J1x/K)

Kycok meau maccst m; = 300 r ipu Temniepatype t1 = 97 °C nmoMecTusid B KaJOPUMETP, /1€
HaxoauTcst Boja Maccel mz = 100 r mpu Ttemmepatype t2 = 7 °C. Haiitu npupaimenue
SHTPONUHM CHCTEMbl K MOMEHTY BBIpaBHHUBaHUS TemrmepaTyp. TernaoeMKoCTh KaJopuMeTpa
npenedbpexxumo Mana. (4,4 J1x/K)

WNneanbHpiii Ta3 B KOJIMYECTBE Vv = 2,2 MOJd HaXOIUTCS B OJHOM U3 JABYX
TETJIOU30JIMPOBAHHBIX COCY/IOB, COETMHEHHBIX MeXay co0oil TpyOKoil ¢ kpaHoMm. B npyrom
cocyze — BakyyM. KpaH oTKpbuIH, U Ta3 3aMI0JHUI 00a coCy/ia, yBEITUYUB CBOM 00bEM B n =
3,0 paza. Haiftu npupamenue sutponuu rasa. (20 x/K)



Paznen 3. SIBjienus: mepenoca.

SIBJjieHus mepeHoca.

ba3zoeviit 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 K03 (HULIUEHT, TOATOMY OH
pa3sMEpHOCTH HE UMEET

I'pagueHT KOHIEHTpauuy - 3710 ...

1. mpou3BoIHAs KOHLIEHTPALMH 110 BPEMEHU
2. pa3HOCTb KOHLIEHTPALUHU B ABYX TOYKaX
3. Ipou3BOHAs KOHLIEHTPALMH 10 BPEMEHU
B JJAHHOM HalpaBJICHUU

4. Ipou3BO/IHASI KOHIEHTPAIIUM B JAHHOM
HANIPABJICHUHU

Bepno 11, yTo nry6a rpeer yenoeka?

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

2. HeBepHO, Iy0a JUIIb COXPaHseT Tel10
Yye10Be4ecKoro Tejaa

3. rpeeT nuuIb Xopolas uryda u3s
€CTECTBEHHOTO MeXa

4. myObl 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
Xa0THYCCKHUM TCIIJIOBBIM IBHXKXCHHUEM
MOJIEKYJI

4. BA3KOCTB TA30B C POCTOM JIaBJICHUS
YMEHBIIAETCS

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

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

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

Koaddunuent muddy3un u BSI3KOCTH BOJAOpPOJA NMPU HEKOTOPBIX YCIOBHSIX paBHbI D =
1,42-107* M%/c u 5 = 8,5 mxIla-c. HaiiTi uncio n MoJekyn Bofopoa B exunuie oobema. (1,8

10% %)

Haiitu Maccy m a3oTa, mpolesero scneacTsie auddysuu yepes mwiomanxy S= 0,01 m? 3a
Bpems ¢ = 10 ¢, eciii rpaJueHT TUIOTHOCTH B HAIIPABIICHHUH, TIEPIICHIUKYISIPHOM K IIJIOIIAIKE,




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

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

Cpeonuii yposenw

[Tycth o dt — BepoOSATHOCTH TOTO, YTO MOJIEKYJIa T'a3a UCHBITHIBACT CTOJIKHOBEHHE B TEUCHHE
BpemeHu dt, o — mocrosiHHas. HaiiTu BEpOSTHOCTH TOTO, 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. Halitu cpegHee Bpemst MexX Iy CTOJIKHOBeHUsIMH. (1/at)

Haiitu cpenHioro anuHy CBOOOAHOTO mpoOera M cpenHee BpeMsi MEXAY CTOJKHOBEHHUSIMHU
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 MapajlIeIbHbIX JUCKA, OCH KOTOPBIX COBHIAJAIOT, PACIIOJIOXKEHbl 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, €CiM KOI(P(UIMEHT BI3KOCTH rasa
Mexy auckamu paseH 1. (N = 1,57nwa%/h)

OxaMH KOHEIl CTEPKHS, 3aKII0UYEHHOTO B TEIUIOM3O0JIHPYIONIYI0 000I0YKY, MOIACPKUBACTCS
npu temneparype Ti, a gpyroil koHeny — mpu temneparype T2. CaM CTEpKEeHb COCTOUT U3
JIBYX YacTel, JUIMHBI KOTOPBIX 11, U |2, 1 K03 PUIMEHTHI TEIIONPOBOAHOCTH Y1 U 2. HaliTn
TeMIIepaTypy MOBEPXHOCTH CONPUKOCHOBEHM 3THX dacTeit crepxkHs. ((x1 T1 1 + 2 T2 11)/(

L+ 1))

Pasnen 3. PeajbHbIe ra3bl M "KUIKOCTH.

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 BeTUUMHA, OIMHAKOBAS
JIIS BCEX JKUIKOCTEN
3 CTexyIIHHYI0 IUIACTUHKY IOABECWIM K | 1. ams pryTtH

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




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 HarpeeTcsi Kamis pTYTH, MOIy4eHHas, OT CIMSAHMS JBYX KaIlesb
paauycoM 7 = 1 mm kaxnasa? (1,65 10 K)
5. Kakyio pa6oTy 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 uMeeTcst kKpyrioe oTBeperue auamerpa d = 70 mxm. [Ipu kakoit
MaKCHUMaJIbHOM TOJIIIIMHE CJI0sI PTYTH OHA e1le He OyJeT BhITEKaTh uyepe3 3To oTBepcTue? (21 cm)
2. Mexnay n1ByMsi TOPU30HTAJIbHBIMU CTEKJISIHHBIMH TJIACTUHKAMU HAaXOJUTCS Karuisl pTyTH
B ¢opme nernemku pamuyca R u Tommuubel h. Cumras, uro h << R, Haiitu maccy m rpy3a,
KOTOPBI HAJ0 TMOJIOKHUTh HAa BEPXHIOK MIIACTHUHKY, YTOOBI PACCTOSHHUE MEXKAY TUIACTUHKAMU
YMEHBIIUIOCH 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 BOJIOM M CIIOKUIIM BMECTE TaK, YTO
TOJIIMHA CJO0S BOJABI MeXAy nuckamu h = 1,9 mxm. CunTtas cMauyuBaHUeE MOJTHBIM, HAUTH CUITY,
KOTOPYIO HY>KHO TPUIIOKUTH MEPIECHANKYISIPHO K MIIOCKOCTH JUCKOB, YTOOBI OTOPBATh UX JIPYT
ot apyra. (0,6 kH)

Buvicokuit yposens

1. Kakyto paboTy 4 IpOTHB CHJI MOBEPXHOCTHOTO HATSHKEHUS HAJ0 COBEPIIUTH, YTOOBI
YBEJIMYUTH BABOE 00BEM MBUIBHOTO My3bIps paauycoM r = 1 cm? [loBepxHOCTHOE HaTsSKEHHE
MBLIEHOTO pactBopa = 0,043 H/m. (6,35 107 JIx)

2. Haiitn naBneHue p Bo3nyxa B BO3AYIIHOM my3blpbke auamerpoM d= 0,01 wmwm,
HaxonsAumieMcss Ha riyObuHe A= 20 cM 1O TOBEPXHOCTBIO BOJBL.  ATMOC(epHoe
nasienue po = 101,7 kIla. (132860 I1a)




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 rassl
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 ra3a
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. Mm% /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. st OTHUX BELIECTB MOXKET, JIsl APYTUX —
HET
5 Ha  pucynke  u3obpaxeH  rpadux | 1. razoo0pasHomy
ypaBHeHUs Ban-nep-Baanbca. Kakomy | 2. aByx¢a3HOM cucTeMe KUAKOCTbHIap
COCTOSIHUIO  BEIIECTBA  COOTBETCTBYET | 3. TBEPAOMY

y4acTok rpaguka ab?

“Ae

4. )XUJKOMY

2.

B cocyne oovemom V' = 10 1 Haxoautcs macca m = 0,25 Kr a30Ta npu Temreparype ¢ =
27 °C. Kakyro dYacTh JaBJICHHsS Ta3a COCTaBIIICT JaBlieHHWE, OOYCJIOBJICHHOE CHJIaMHU

B3anMoieiicTBus Mosekyn? (4,87%)

B cocyne oovemom V= 10 n Haxomutcs macca m = (0,25 kr a3ora npu Temmeparype ¢ =
27 °C. Kakyro yacTb 00beMa cocyjia CoCTaBisieT coOCcTBEHHbIN 00beM Mouekyin? (0,86%)




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

pacmmpeHun Traza g0 o0vema Vo= 1,2 M’ 6bina coepmeHa paGoTa NPOTUB  CHII
B3auMoJeicTBus Moiiekysl 4 = 5,684 /. HaliTu nOCTOSHHYIO @, BXOASILYIO B YpaBHEHUE
Ban-nep-Baansca. (0,1364 ITa M® mons?)

Cpeonuii yposens

1. Macca m = 20 kr a30Ta aguabaTHUecKy paciIupseTcs B BaKyyM oT oobema Vi = 1 M> 1o
obbema Vo= 2 wm>. Haiitu mnonmxenue AT TeMmepaTypbl HpH 3TOM PACIIMPEHHH, CUHTAS
M3BECTHOM JIJIs a30Ta MOCTOSIHHYIO ¢, BXOJAINYIO B ypaBHeHue Ban-nep-Baanbca. (-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. HaliT mI0THOCTB pi TENUST B KPUTUYECKOM COCTOSIHMH, CUUTAs] M3BECTHBIMH IS TEIHS

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

Buicokuii yposens

1. KonnuectBo v = 1 kMonp Kucnopoja 3aHumaer o0beM V= 56 1 mpu naBieHuu p = 93
MIIa. Haiitu Temrniepatypy f ra3a, mojb3ysch ypaBHeHueM Ban-nep-Baanbca. (348,9 K)

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

°C. Haiitn nmaBneHue p ra3a, MONB3ySICh YypaBHeHHEM Ban-nep-Baanbca B mpHBeIeHHBIX
BenuuuHax. (2,78 Mlla)

3. Bo ckonbko pa3 maBieHue raza OoJbIIE €ro KPUTHUYECKOTO JaBJICHHS, €CIIH WU3BECTHO,
4TO ero 00bEeM U TeMIIEpaTypa BIBOE 0OJIbIE KPUTHICCKUX 3HAYCHUN ITUX BelHuuH? (2,45)



Bonpocsl k 3k3ameny

1. XapakTepUCTUKHA MOJIEKYJI: pa3Mepbl, aTOMHAas M MOJEKyJsapHas Macca. KoinuecTtBo
BEILIECTBA — MOJIb. ATperaTHbIe COCTOSIHUS BEIIECTBA.

2. WNneanbHplii a3, 3akoHBl HACaIbLHOrO Tra3a. YpaBHeHuwe Kiaitnepona—MeHnneneesa.
TemmepaTypHBbI€ IIKaJbIL.

3. OCHOBHOE YypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOpPUU HJICabHOIO Tras3a, €ro
BbIBOJ. MOJIEKYISIPHO-KMHETUYECKUN CMBICIT TEMIIEPATYPHI.

4. Crenern cBOOOBI MOJICKYJ. Pacripenenenne 2HEpTruu Mo CTEMEeHSIM CBOOOIbI. DHEPTHs
MOJIEKYJIbl. BHYTpeHHsIs1 S3HEprus U1eaibHOTo Trasa.

5. Pacnpenenenne MakcBeruia AJist MOJIEKYJI T'a3a MO CKOPOCTSM: TTO0 KOMIIOHEHTE CKOPOCTH,

[0 MOAYJIO CKOPOCTHU. XapaKTEpHbIE CKOPOCTH MOJIEKYJ: CpEIHssA, CPEIHss KBaJpaTHuHasd,
HauOosee BepositHas. OnwiT [lTepHa.

6. Pacrmipenenenre MosieKys B MOTEHIIMAILHOM T0JIe: OapoMeTpuueckas hopmyia.

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

8. Buyrtpennss sneprus. Temnora m pabora. dyHKIuU mnporecca U coctosHus. [lepBoe
Ha4yaJIo TEPMOIUHAMHUKH.

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

10. AnmnabaTHBIN U TOTUTPONHBINA MPOLECCHI, UX YPABHEHUS.

11. Pabora uaeansHOro raza B pa3JIMuHBIX MPOIECCaX.

12. Hwuxnanmueckue mpouecchl. [lepBoe Havyaso TEPMOJMHAMHMKU Uil  IIUKIMYECKUX
npoueccoB. TemtoBbie MamrHbl. KIT/[ TEIoBBIX MalvH.

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

XoJoauiabHas MallnuHa.
14. Huxn Kapno. KII/ nukna Kapuo. Teopembr KapHo.

15.  HepaenctBo Knay3uyca. DuTponus kak ¢yHKuus coctosHus. DopMynnpoBka BTOPOro
Hayajia TEPMOJMHAMUKHU C UCIIOJIb30BaHUEM MOHATHUS PHTPONHM. Borurcienue s3uTponuu.

16.  TepmomuHamudeckue (yHKIHH.

17.  Cpa3p SHTpOIMH C BEPOATHOCTHIO. TepmMoauHamMUYecKass BEPOATHOCTb COCTOSHUS.
®opmyna bonpiiMana. CTaTUCTUYECKUI CMBIC BTOPOI'O Havajla TEPMOJINHAMUKH.

18. VYpaBuenne Ban-nep-Baanbca. WM3orepmsl rasza Ban-nep-Baaneca. Kpurtnueckue
napaMeTpbl. 3aKOH COOTBETCTBHUS COCTOSIHHM.

19.  H3oTepMmbl peanbHBIX TIa30B, MX CpaBHEHUE C H30TEpMaMu rasza Ban-nep-Baainbca.
Kpurtnueckue cocTosiHus.

20.  @asosble mnepexonasl 1-ro ponma. VYpasHenue Kiaiinepona-Kiaysuyca. @aszoBbie
JarpamMmabl.

21.  MexMoneKysapHbIe CHJIBI B3aUMOJCHUCTBHSI. IToTrenunanbHas DHEPrus
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

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

23.  CToJIKHOBEHHUs MOJEKYJ, YMCIO CTOJIKHOBEHWH B eQuHMIy BpeMeHU. CpenHsas AnuHa
CBOOOJTHOTO TIpo0dera.

24.  llomyueHue ypaBHEHUH TIIepeHOCA KHUHETHMUECKHM METOAOM. BbelpaxkeHusa mus

kodp¢uimenToB nuddy3nun, BHYTPEHHETO TPEHMSI, TEIUIONPOBOAHOCTH, CBSI3b MEX]Y HUMHU.
SIBneHus nepexoca B yabTpapaspsKeHHBIX ra3ax.

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

26. JIOonmOIHUTENBHOE TABJIEHUE B JKMAKOCTH MOJ MCKPHUBJIECHHOW MOBEPXHOCTHIO. Dopmyiia
Jlannaca. KanwiinsipHble sIBIEHUS.

27. Ucnapenne wu kunenwe xuakocteil. JlaBieHue HachllleHHBIX TMapoB. Ileperperas
JKUJKOCTb, IEPEOXJIAKICHHBIN T1ap.



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 Mosekya 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 | HUKAaKUM COOTHOIIEHHEM
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. NpaBUJIbHBINA 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
IIpU YBEJIMYEHUU JABJIECHUS ... 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
BHEILIHUX CUJI
4. HaJ cUCTEMOM HE COBEepIIAIOT paboTy
BHEIIHHUE CUJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Bribepute mnpaBunbHbBIE  yTBEpXKICHHS, | 1. 3HTpomus - 3TO GYHKIMS Mpoliecca

OTHOCSIIIIUECS K OHATHIO "3HTponus'":

2. B H30JIMPOBAaHHOM cHUCTeMe SJHTPOINHS
He MOKeT yObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIUS HE
MOKET BO3PACTATh

4. B N30JIMPOBAaHHON CUCTEME SHTPOIUS HE
WU3MEHSETCS

S. 3HTpONHS - 3TO (PYHKIUA COCTOAHUA




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], NEUCTBYIOLIEH
MEXY CJIOSIMU KHJIKOCTH Ha €IUHUILY
TJIOIIAAN UX COMPUKOCHOBEHUS TIPHU
W3MEHEHUHU CKOPOCTH 32 €IMHHILY 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 BETUYNHA, pa3IndHas
JUTSL pa3HBIX KHUAKOCTEN

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




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




IIpunoxenne 2

TunoBbie KOHTPOJIbHBIC BOIIPOCHI 1JIA I[pOMe)KyTO‘{H()ﬁ aTrTeCTalumn

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

2. NneanbHplii  ra3, 3aKkoHbl WACAIbHOTO Ta3a. YpaBHenue Kralinepona—Menpeneena.
TemneparypHble IIKaJIbI.

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

4, Crenenn cBOOOABI MOJEKY/d. Pacnpenenenwe sSHEpruM IO CTENEHSIM CBOOOJBI. DHEPrus
MOJIEKYJIbl. BHYTpEeHHSIs1 SHEpTUsl U1€aIbHOTO rasa.

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

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

6. Pacripenenenre MoJieKys B MOTEHITMAIBHOM TI0JIe: OapoMeTpuueckas hopmyia.

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

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

9. Temnoemkoctb, ypaBHeHue Maiiepa. TemnmoeMkocTb ¥ 4YHMCIO  CTENEHEH  CBOOOJIBI.
DKCnepruMeEHTAIbHAS 3aBUCUMOCTh TEINIOEMKOCTH BOJIOPOA OT TEMIIEPATYPHI.

10. AnuabaTHBIN U TOMUTPONHBINA MPOLECCHI, UX YPABHEHUSI.

I1. Pabota naeanbHOro raza B pa3JIMuHbIX MPOIECCaX.

12. [uxnuueckue nponecchl. IlepBoe Havallo TEPMOJMHAMHUKHU JUISl UUKIMYECKHX TMPOLIECCOB.
Ternnoseie MamuHbl. KIT/] TenmoBbix MamuH.

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

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

15.  HepaBenctBo Kimaysuyca. DuTponust kak (GyHKIHS COCTOSHUS. POpMyIHpPOBKa BTOPOrO Hadaja
TEPMOJMHAMMKH C MCIIOJIb30BAHUEM ITOHSITHSI SHTPONUSA. BpIuncieHne SHTPONNH.

16.  TepmonuHamuyeckue QpyHKIMH.

17.  CBs3p PHTpONMM C BEPOSATHOCTBIO. TepMOAMHAMHMUECKas BEPOSITHOCTh cocTosiHusA. dopmyna
bonbimana. CtaTucTHUECKU CMBICT BTOPOTO Hayasla TEPMOAMHAMUKH.

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

19.  H3oTepMsbl peanbHBIX I'a30B, MX CpPaBHEHUE C M30TE€pMaMHu raza Ban-pep-Baanbca. Kpurtnueckue
COCTOSIHUSI.

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

21. MexXMOJIeKYJISIpHbIE  CHIIBI  B3auMOJEUCTBUs. lloTeHUManbHAst SHEPrusi MEKMOJICKYISIPHOTO
B3alMOJECICTBHS.

22.  SlBnmenus mepeHoca B ra3zax DKCIIEpUMEHTANbHBIE 3aKOHBI (3akoHbl Duka, HetoToHa, Dyphe).

23.  CTOJIKHOBEHMsI MOJEKYJ, YUCIIO CTOJIKHOBEHHUH B eMHUIy BpeMeHU. CpenHss JUInHa CBOOOIHOTO
npobera.

24.  TlomyueHue ypaBHEHMH MNEpeHOCAa KUHETHUYECKHMM METOAOM. BwipaxkeHust 1isi ko3¢ (UIMEHTOB

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

25.  SIBmeHne MOBEpXHOCTHOIO HATSKEHMs. Y CIIOBHSI PAaBHOBECHS HA IPAHMIIE JIBYX XUIKOCTEH, Ha
IpaHuLE )KUJIKOCTh — TBEpo€ Teno. KpaeBoi yrour.

26. JlonmomHUTENBbHOE JABJICHUE B KUJKOCTH MOJ UCKPUBJIECHHON MOBEpXHOCThIO. @opmyna Jlamnaca.
Kanunnsipuele siBneHus.

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



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
sHeprun Mosiekyn u E; — notenmuansaoi | 3. Ex<<E;
sHeprum ux B3aumojeincTBus. [lpu kakom | 4. Ex u E; He 10KHBI OBITH CBSI3aHBI
cooTHolieHun Mexay Ex m En cocTossHME | HHKAKUM COOTHOILIEHHEM
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 NIPUBEJICH
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 cHUCTeMe JHTPONHS
He MOKeT yObIBATh

3. B U30JIMPOBAHHON CUCTEME PHTPOIHMS HE
MOKET BO3PACTATh

4. B U30JMPOBAHHOM CUCTEME DHTPOIUS HE
WU3MEHSETCS

S. 3HTpONUA - 3TO (PYHKIUA COCTOAHUA




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




03.03.02 Pusuka, HaNpaBJeHHOCTh (Mpopuiap) «DyHIaAMEHTATbHAA (UMK,
PITI mo nucuunuune «MouekyasipHas ¢usuka», 2023 roa Hadopa, ounas gpopma
o0y4eHun

[IpopexTop no yueOHoit pabote yrBepxkaeHo 24.04.2023  B.E. ®enopos

VYueHbIM coBEeTOM (pu3ndeckoro axyapbTeTa

IIporokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHnoro cosera

¢busnueckoro akynbprera COIJJaCOBaHO M.A. 3arpebun

3acenanueM kadeapsbl o0uIell U TeopeTnYecKol PU3NKHN

[Iporokoin 3acenanus Ne 06 ot 13.04.2023

3aBenyronuii kadenpoit COrJIaCOBaHO A.E. Maiiep

ABTOD (COCTaBUTEIb) O.B. EperHoBa

Crpykrypa padodeil mporpamMmbl COOTBETCTBYeT mpukKa3y pekropa ®I'bOY BO
«Yeal'¥» ot «13» anpeas 2021 r. Ne 247-1



