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1. HEJIM OCBOEHUA JTUCHUITJIMHBI

Hens mucrumumias! « MonexynspHas GH3HKa» COCTOUT B (JOPMIPOBAHHUN Y CTYJEHTOB €CTECTBEHHOHAYTHOTO MHPOBO33PEHHS H
(yHnaMeHTanbHOH 0a3bl 3HAaHUH B 00J1aCTH (QU3HUKH.

OCHOBHBIC 3ala9 JUCHUIUIUHBI: U3YYCHHUC CTYACHTaAMHU OCHOBHBIX MOHSTUH U 3aKOHOB TCPMOJANHAMHUKHA U MOJ'[CKyJ'[ﬂpHOﬁ (1)1/13I/IKI/I.
3HAKOMCTBO ¢ OCHOBHBIMH METOJaMU HCCHGZ[OBaHHﬁ, HCIIOJIB3YEMBIMU B (1)I/I3I/IKC.

Pe3yJ'H>TaTI>I 06y‘IeHI/I$I 0 IUCHUIUIAHE HaIllpaBJICHbI HA JOCTHXXCHUC HHANKATOPOB:

OIIK-1.1. O6nanaeT 6a30BBIMH 3HAHUSIMHU, IIOJIyYEHHBIMU B 00/1aCTH GU3UKH U pagruopU3NKH.

OIIK-1.2. JleMoHCTpHUpPYET YMEHHE peIaTh 3a1aur, GopMynupyemMble B paMKax GU3UKH U PATHOPU3UKH.

OIIK-1.3. ImMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX MOHATHH, TEOPEM, 3aKOHOB (PU3UKHU M paguo(U3UKH [T peIIeHHs 3a1a4
npodeccnoHaIbHON SSITENFHOCTH, B TOM YHCIIE B chepe meaarorndeckoi 1esTenbHOCTH.

2. MECTO JUCHUIITUMHBI B CTPYKTYPE OIIOII

Huxkn (pazgen) OIOIT: b1.0.02

2.1 TpeOoBanus K NpeABAPUTEIbHOI NOATOTOBKE 00y4Yalomerocs:

Mexanuka

2.2 JIncuMNIMHbI U IPAKTUKH, JJIs1 KOTOPHIX OCBOEHUE TAHHOUH TUCHMIUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NpeAllecTBYylolee:

SHEKTpI/I‘IeCTBO U MarH€TUusm

OnTuka

ATtoMmHas (usuka

duszrka aTOMHOTO AApa U 9JIEMEHTAPHbBIX YaCTULL

Crarucruueckas Gpusuka

TepmoanHamuka

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLATIIMHBI
(MOZY.JIST)

OIIK-1: CnocodeH npuMeHAThL 0a30Bble 3HAHUS B 00.1acTH GU3MKH U PAAHOQU3UKH U HCII0/1b30BATh UX B
npodeccHOHABHOI 1eiITeIbHOCTH, B TOM YHcJie B cepe MeAaroruyeckoi aesiTeIbHOCTH;

3HaTh:

Jnst noctmkenus unankaropa OITK-1.1: 3Hate  6a30BbIe TEOPETHUIECKHIE 3HAHKS IO MOJICKYJIIPHON DU3UKE IS peLICHHs
npodecCHOHANBHBIX 33/1a4; 0a30BYI0 00IIEePH3NUECKYI0 HHPOPMAIIHIO; OCHOBHBIC TTOHATHSI, 3aKOHBI X MOZCTH MOJICKYJISIPHOM
¢busuxu

YMeTnb:

Juis noctmxenus naaukaropa OITK-1.2: YMeTs ucnonb3oBaTh 0a30BbIe TEOPETUUECKUE 3HAHUS 10 MOJIEKYIISIpHOH (u3HKe;
MIOHMMATh, M3J1araTh U KPUTHUESCKH aHATM3UPOBATh 0a30BYI0 00IEeGU3NIECKYI0 HHPOPMALIUIO; OTb30BATHCS OCHOBHBIMHU
MOHATHSMH, 3aKOHAMH U MOJIEJISIMU MOJICKYJISIPHOH (DPU3UKU

Baaners:

Juis noctmxenus naaukaropa OITK-1.3: Binagets HaBbIKOM pelIeHUs] KOHKPETHBIX (PU3NYECKUX 33/1a4; METOAaMu 00paboTku u
aHaIu3a SKCIIEPUMEHTAILHON M TEOPETHUECKON (Pr3ruecKoi nHGOpMaIuu

B pe3yjabTaTe 0CBOCHHUS THCHUILIMHBI oﬁyqalomnﬁCH JOJIZKCH

3.1|3naTn:

3.1.1{6a30Bble TEOPETUUECKUE 3HAHUS 110 MOJIEKYJISIPHOI! (hu3HKe AJs pelleHus TPOPeCCUOHANBHBIX 3aay;

3.1.2|6a30Byt0 oOmedu3nuecKyro HHpOpMaIHLo;

3.1.3|ocHOBHBIE TOHATHSL, 3aKOHBI ¥ MOJIEITH MOJIEKYJISIPHOH (DH3HKH

3.2|YmeTn:

3.2.1|ucnosp30BaTh 6a30BbIC TEOPETUUECKUE 3HAHUS 10 MOJIEKYJISIPHOH (PH3HKE;

3.2.2|noHUMaTh, U3JIaraTh U KPUTUUECKU aHAIM3UPOBATh 0a30By0 001Ieu3nIecKkyro HHPOPMALIUIO;

3.2.3|monp30BaThCsl OCHOBHBIMH NOHATHAMH, 3aKOHAMHU U MOJACIIIMHA MOJIeKyHHpHOfI (I)I/ISI/IKI/I

3.3|Banagern:

3.3.1|HaBBIKOM pelIeHHs] KOHKPETHBIX (DU3HMYECKUX 3a/1ay;

3.3.2|merogamu 06paboTKU U aHAIU3a HKCIIEPUMEHTANBHON U TeopeTHUecKol Gusnueckoil nHpopmManuu
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4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)
Ob6Lwas TpyaoemKkocTb 33ET
Yacos o yue6HoMy any : 108 Bugs! koHTpONIL B cemecTpax:
B TOM YHCIIE :
ayUTOpHBIE 3aHATUS : 72 SK3aMEHBI 2
camMocCTosTeNbHas padoTa : 18
4acoB Ha KOHTPOJIb 18
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIIMHBI MOOYJIS)
Kon HaumenoBaHue pa3/ieioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATUS [ Kvpc
Pa3nen 1. MoJiekyJIsIpHO-KHHETHYeCKAsI TEOPHS H1€aJTbHOI0 ra3a
1.1 IIpeamMer u3ydeHus: MOJEKYISIPHON (GU3UKU. MOJIEKYIBI, HX XapaKTePHUCTHKH: 2 12 JIT.1J11.2 J11.3J12.1
pa3Mepsl, MOJIEKYJISIpHAsl U MOJISIpHAas Macca, KOJIMYecTBO MoJiel. M ieanbHbIit JI2.2 J12.3J13.1 JI3.2
ra3, 3aKOHBI UIeaIbHOro ra3a. Temnepartypa. YpasHenne Knaiineporna— JI3.3
MenneneeBa. OcHoBHoe ypaBHeHue MKT uneansHoro rasza. Yucino creneHei D132 33 34 35 26
CBOOO/IBI MOJIEKYJI. DJIEMEHTapHBIE CBEJICHUS U3 TEOPUH BEPOSTHOCTEH. 27
Pacnpenenenne Makcsemia 1 Makcsenna-bonsimana. bapomerpuueckas
(dhopmyna. OneiTHoe 060cHOBaHre MKT. Jlnnna cBobonHOTrO npobera
MoJeky. /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
D132 33 354 35 26
27
1.3 MonekysipHbIe IPEICTABICHUS O BEIIECTBE. XapPAKTEPUCTHKH MOJIECKYII. 2 4 JI1.1 J11.2 JI11.3J12.1
3aKoHbI UJIealbHOro rasza. OCHOBHbIE paclpe/esIeH s Ui /1€allbHOTO rasa. JI2.2 J12.3J13.1 JI3.2
/Cp/ JI3.3
D132 33 34 35 26
27
Pa3nen 2. TepmoanHaMuKa HIeaIbHOTO Ta3a
2.1 OcHoBHBIE TOHATHUS TepMoIuHaMUKH. [lepBoe Hauano TepMOJUHAMUKH, 2 10 JIT.1 J11.2 JI1.3J12.1
paboTta u TerioTa. TemIoeMKOCTh, €€ CBsI3b C YUCIIOM CTEIEHEH CBOOOIBI JI12.2 J12.3J13.1 JI3.2
MOJIEKYJI. Y paBHEHHUS TEpMOIMHAMUYECKHX MpoIieccoB. Bropoe Hauaio JI3.3
tepmonuHaMuku. [{uka Kapuo u Teopemsr Kapro. Hepasencto Kitaysuyca. D152 33 54 D5 D6
OHTponus. DHTPONHS U BEpOATHOCTh. TepMoanHamMuueckue GpyHkuu. /JIek/ 27
2.2 Permienue 3a1au 110 TepMOAMHAMUKE HJIeaibHOTO Tasa /IIp/ 2 10 JI1.1 J11.2 J11.3J12.1
JI2.2 J12.3J13.1 JI3.2
JI3.3
01322 33 54 255 26
97
2.3 IlepBoe Havano TepMoaHAMUKH. TemtoeMKocTs. BTopoe Havasno 2 6 JIT.1 JI1.2 JI1.3J12.1
TepMonuHaMuKku. DHTponud. TepmoanHamudeckue ¢pynkuuu. /Cp/ JI2.2 J12.3J13.1 JI3.2
JI3.3
01322 33 54 255 26
97
Paznean 3. SIBieHust nepeHoca
3.1 TerionpoBoAHOCTb, BHYTPEHHEE TpeHUE U U Py3Us, ypaBHEHUS 3TUX 2 4 JI1.1J11.2 J11.3J12.1

npotieccoB. Ko3(huimeHTs TeruIonpoBOHOCTH, BA3KOCTH U TUGGYy3Un ISt
njeanbpHoro rasa. /Jlex/

J12.2J12.3]13.1 JI3.2
J3.3

0192 33 54 35 26
97
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3.2 Pemenne 3amaq Ha siBneHue nmepeHoca 2 6 JIT.1 JI1.2 JI1.3J12.1

Mp/ J12.2 J12.3J13.1 JI3.2
JI3.3

013233 54

33 SIBnenus nepeHoca. SIBeHUs TIepeHoca B yabTpapa3pshKeHHbIX rasax /Cp/ 2 4 JIT.1 JI1.2 JI1.3J12.1
J12.2 J12.3J13.1 JI3.2
JI3.3
01323354

Pa3znen 4. PeajibHble ra3pl M JKHIKOCTH

4.1 Cuuisl B3aMMOJIEHCTBUS MEXKAY MOJIEKyJIaMu. YpaBHeHUeE ra3a Ban-nep- 2 10 (JI1.1J11.2 JI1.3J12.1
Baarsca, m3otepmsl peanpHOTO Ta3a. [loBepxaocTHOE HaTsmKeHUE. DazoBbIe JI2.2 J12.3J13.1 JI3.2
nepexonsl, ypaBHeHue Kiaiinepona-Knaysuyca. CmaunBanue u JI3.3
HeCMaurBaHUeE, KpaeBol yroi. [lomonmHuTensHOe TaBiIeHne Hal D132 33 34 35 236
UCKPHBIICHHOI IOBEPXHOCTHIO XKUAKOCTH. KanuuispHsle sBIeHUS. 97

HcnapeHue n KUMneHue Kuakocteil. JlaBieHne HaChIIeHHbIX TapoB.
Ieperpetas >kUIKOCTb, IEPEOXJIaXKACHHBIN nap /JIex/

42 Pemenne 3a1a4 Ha BEIUMCIIEHNE TTAPaMETPOB PEeaTbHBIX I'a30B, 2 8 JIT.1 JI1.2 JI1.3J12.1
[IOBEPXHOCTHOE HATSDKEHHE W KalMJUISIPHBIC SABICHUS JI2.2 J12.3J13.1 JI3.2
Mp/ JI3.3
01323354
43 Peanbasie rassl. XKugkoctu. /Cp/ 2 4 JI1.1J11.2 J11.3J12.1
J12.2 J12.3J13.1 JI3.2
JI3.3
31323354

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

Otuer no nNpakTUYECKUM 3aJJaHUsIM
KonTponbHbie Bonpockl
Bonpocsl k 5k3ameny

6.2. TunoBbie KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTePpHaAJIbI 1JIs TeKyI.l.[ef/i aTrecTaluu

TunoBble KOHTPOJIBHBIE 3aJJaHNsl M HHBIE MaTepHUallbl AJIs TeKyIlel aTTectanuu npeacrasieHsl B [Ipunoxenuu 1.

6.3. TunoBbIe KOHTPOJIbHBIC BONIPOCHI U 3aJlaHUA JJIsA l'IpOMe)KyTO‘lHOﬁ aTTeCcTaliuu

TumnoBsie KOHTPOJIbHBIC BOIIPOCHI U 3aJaHUA JJIA HpOMe)KyTO‘IHOfI ATTCCTAllUU IIPEACTABIICHBI B HpI/IJ'IO)KeHI/II/I 2.

6.4. Kputepuu oneHuBaHUs

3amaHus K NIPAKTHUECKUM 3aHATHUSAM CTYASHTHI BHIIOJIHSIOT B TSUCHNE CEMECTpa Ha MPAKTUUECKHUX 3aHATUAX U B hopme
CaMOCTOSTENIbHOM paboThl. 3a1a4K CrpYIIMPOBAHBI 110 TEMaM MPAKTUYECKUX 3aHATHH. [0 sK3aMeHa y CTyeHTa JOoJDKHA OBITh
3a4YTeHa KaxKaas U3 6 00s3aTeIbHBIX TEM MPAKTHYCCKHUX 3aHATHI 1-T0 ypOBHS CIOXKHOCTHU. 10 KaX/10# TeMe CTYACHT Moy4aeT
3aJlaHKe, COCTOSIIEE U3 5 TEOPETHUYECKUX BOIPOCOB U § 3a1a4. [IepBbie Tpu TEOpETHUECKHX BOIIPOCA SABIIAIOTCS 00s3aTEIbHBIMU.
Ecnu cTyneHT nmpaBmiIbHO OTBETHII Ha MEPBBIE TPU BOIPOCA U PELII 5 3a[a4, TO TeMa CYUTAETCs 3aYTEHHOM. 3a KaXKIyIo
3aYTEHHYIO TEMY CTYJEHT IOJIy4aeT ONpeieIeHHOE KOJINIEeCTBO 0aJUIOB, KOTOPOE 3aBUCHUT OT YMCJIA MPABIILHO PEIIEHHbIX 3a/1a4 U
0T TOTO, OBLIA JIM AaHHAS TeMa 3ayTeHa BoBpeMs. [1o TeMaM MpakTHYeCKUX 3aHATHH Takxke MPeIyCMOTPEHBI 3aJaun Ooliee
BBICOKOT'O YPOBHSI CJIOKHOCTHU U JONOJHUTENbHAS TeMa IPAaKTHUECKOTo 3aHATUs «PeanbHble ra3pl». 3a1a4u 10 JaHHBIM TeMaM
CTYZIeHT MOJKET PeIlaTh ¥ AUCTAaHIHOHHO.

Kputepuu oneHrBaHus 3a1aHUi IO TEMaM MPAKTUYECKUX 3aHATHIHA:

- 3auTeHbI Bce TeMBbI 1-r0 1 6oJiee BHICOKUX YPOBHEH CII0KHOCTH, JIOTIOJHUTENbHAS TeMa - 5-6 06asuioB;

- 3auTeHbl Bce TEMBI 1-r0 YpOBHS, TEMbI O0JIee BHICOKUX YPOBHEH CI0KHOCTH, JOTIOJHUTENIbHAS TEMa 3a4TeHbl YaCTUYHO - 2 -4
0aJlIoB;

- 3auTeHsl TeMbl 1-ro ypoBHs - 1-2 Gaia;

- He 3aurensl Temsl 1-ro ypoBHs - 0 Gauios.

Kpurepun orieHHMBaHHS K3aMEHAIIMOHHOTO TECTa!

- OTBeyaeT Ha BCE TEOPETHUYECKHE BOIIPOCH K MOXKET 000CHOBATh OTBETHI, BOCIIPOU3BE/S COOTBETCTBYIOILINE MaTeMaTHUECKUE
BBIKJIAJIKH U JJOTUYECKHE PACcCYXKJICHUS, pellaeT 3aJaur ¥ MPaBUILHO 000CHOBBIBAET IPUHSTHIE PEIICHUs. BO3MOXKHEI
HECYILleCTBeHHbIC OIMOKH - 17-20 Ganos;

- CTymeHT TBepIO 3HAaeT MaTepuall, OTBEUaeT Ha TEOPETHYECKUE BOIIPOCHI M MOXKET 0O0CHOBATh OTBETHI, BOCIIPO U3BE IS
COOTBETCTBYIOIINE MaTEMAaTHUECKUE BBIKJIAJKH U JIOTHUECKUE PACCYXKICHUs, PEeLIaeT 3a/1aui 1 000CHOBHIBAET IPUHSATHIC
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perenust. JlomyckaroTcs HerpyOble OIIHOKY IPH PELICHNH 3a/1a4y UM 000CHOBAaHUH OTBETOB Ha TEOPETHYCCKUE BOIPOCHl - 14-16
0asIoB;

- 3Haer «TeOpeTI/I‘{eCKI/Iﬁ MUHHUMYM», T.C. OTBEUACT Ha BOIIPOCHL 06a30BOr0 YPOBHS U 3HAET OCHOBHBIC TIOHATUS, COOTHOLICHU,
Ha3BaHHUE U (PM3NUCCKUI CMBICI BETMYIMH. Pemenny 3a1a4 BEI3BIBACT OOMbIINE 3aTpyaHeHUs - 11-13 Gamnos;

- He moxer orBeTuTh Ha Bompoc 6azoBoro ypoBHs - 0-10 6amios.

Ipu noBEJCHMN UTOTOB YYHTBIBAIOTCS PE3yJIbTAaThl TEKYyILIEH aTTecTalu. [10ydeHHbIe 32 TEKYIY0 aTTECTalHIO OalTbl
CYMMHPYIOTCS C OalllaMu, TIOIy9eHHBIMH P TPOXO0XKICHUH MPOMEXYTOTHOH aTTeCTAINN:

Kputepuu oneHnBanus sk3aMeHa:

- HeyaoBneTBopuTenbHo - 0-10 Gayios;
- ynoBieTBopuresnibHo - 11-13 Gasmos;
- xopomo - 14-16 6amios;

-oranyHo - 17-20 6anios.

7. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnyemasi 1uTepaTypa

7.1.1. OcHoBHasi 1UTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI1.1 |Hhpomos U. E. 3anaqn no oduielt pusmke: yuebHOE MocoOue st By30B Canxr- [letepOypr OBC
(https://e.lanbook.com/book/152437) : Jlans, 2021
JI1.2 |Kukoun A. K., MornekynspHas pusnka Cankr- [lerepoypr | OBC
Kuxoun Y. K. (https://e.lanbook.com/book/167687) : Jlans, 2021
JI1.3 |Cagennes U. B. MonekynsipHas GU3UKa U TEPMOJHMHAMHUKA Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/167871) : Jlans, 2021

7.1.2. lonoIHUTeIbHASI TUTEPaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue WznarensctBo, ron| Pecype
JI2.1 [Marsees A. H. MonekynspHas ¢pu3uka: yuedHoe nocodue Juis CTy/IeHTOB By30B Mocksa : OHHKC ,
2006
JI2.2 |CuByxun JI. B. OO6mmii kypc ¢puzuku. T. 2 : TepMoguHaMuUKa U MOJIEKYJIApHAs Mockaa :
¢usuka: yuebHoe mocodue Jyis By30B : B 5 TOMax ®duzmariur, 2006
JI2.3 |T'un36ypr B. JL, C6opHuK 3a1a4 110 001eMy Kypcy (pU3UKU: COOPHUK 3a/1a4 U Mocksa : OBC
JleBun JI. M., yIpaxXxHeHUH ®duzmatiur, 2006
Pabunosuy M. C., (https://biblioclub.ru/index.php?page=book&id=75704)
Cusyxusn 1. B.,
Cusyxus . B.
7.1.3. Metonnueckue pa3zpadoTku
ABTODBI, COCTaBUTEIN 3ariaBue M3narensctBo, ron| Pecypce
JI3.1 |T'ycenprukoB B. .,  |M30paHHBIC BOPOCHI ¥ 3a/jauu 110 Kypey "MounekynspHas pusuka": |YensiOuHCK :
[epmmn B. K., METOANYECKHE YKA3AHUS [Yensbunckuit
Snoser A. I1. rOCy/IapCTBEHHBII
YHHUBEPCHTET],
1989
JI3.2 |MuponosaI'. A., MonexynspHas GU3UKa U TEPMOJMHAMUKA B BOIIPOCAX M 3aj[aqax Camnxr- [lerepOypr OBC
Bpaunr H. H., (https://e.lanbook.com/book/168403) : Jlans, 2021
Caneukuii A. M.
JI3.3 |Akcenona E. H. O6uias ¢puzuka. TepmoauHaMuUKa U MOJIeKyisapHas ¢pusuka (rnaBel  |Cankr- [lerepOypr | OBC
Kypca) : JIans, 2021

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

7.2. IlepeyeHnb pecypcoB HHPOPMAIMOHHO-TeJIeKOMMYHHKAMOHHOH ceTn "UHTepHeT"

D1 |VHuBepcurerckas OUOIHOTEKA OHJIAWH [ DJIEKTPOHHBIHN pecypc] : anekTpoHHo-0nbmnorevynas cucrtema (OBC) / OO0
Hupexrmenua [Tabmumunr. - URL: http://biblioclub.ru/

02 |JIanb [DneKTpoHHBIH pecypc] : 3neKTpoHHO-0ubauoTedHas cuctema (ObC) / uznarenscrso Jlans. - URL:
http://e.lanbook.com
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Pabouas nporpamma guctuiuiiHbl "MonekysspHas Gpu3uka” Mo HanpaBJICHHIO MTOATOTOBKHU (CIELHATBHOCTH)

"Pagnodusuka" HanpapneHHOCTH (podmnto) TerekoMMyHUKAIIMOHHBIE CHCTEMBI U HH)OPMAIUOHHBIC TEXHOIOTHU cp. 7
OI'BOY BO «Uenl'¥Y»
33  |Znanium.com [DnexTpoHHBIH pecypc] : anekTpoHH0-0nOmoreunas cuctema (ObC) / HayuHo-n3narenbckuii HeHTp
NH®PA-M. - URL: http://znanium.com/
34  [FOpaiit [OnekTpoHHBIHA pecypc] : anekTpoHHo-0ubmuoTeunas cucrema (ObC) / m3natenscrBo FOpaiit. - URL:
https://urait.ru/
95 |eLIBRARY.RU [DnekrpoHHbIit pecypc] : anekTponHas 6ubnuoreka / Hayu. snekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp
26 |Hayunsle u Hay4HO-NIONYJIIpHbIE JIeKuu http://elementy.ru
97 |YuebHo-meronnueckuii caiit «IIpenonaBatensm u cryaeHTam» http://teachmen.csu.ru
7.3 IlepeueHb HHGPOPMALMOHHBIX T€XHOJIOTHIi
7.3.1 IIporpaMmmHoOe oGecnieyeHue
Adobe Reader
WinDjView
LibreOffice
Adobe Connect Acrobat
LMS Moodle
MS Office365

7.3.2 IlIpodeccnonaibubie 02361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

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

1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiitT. — URL: http://journals.aps.org/about — 5I3. anri. — Pexxum nocrymna: TOJIBKO U3 CETH
yHHUBepcHTeTa. — TEKCT : 3IEeKTPOHHBIH.

3. Web of Science : mynpTinuciuuinHapHas pedeparuBHas 6a3a qaHHbIx / komnanus Thomson Reuters. — Pexxum nocryna: st
3apeructpup. nonp3oBareneit YenlY. — TeKCT : 271eKTpOHHBIH.

4. Scopus : pedepatupnas 0a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri. — Pexxum nocryna: 1ist
3apeructpup. noas3opareneil Uenl'Y. — TekcT : 31€KTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — SI3. anrn. — Pexxum nocrymna: juis 3apeructpup. nosip3osateneid Yenl'y.
— TeKcT : AMeKTPOHHEIH.

6. KOHCIIEKTHI JISKIHI C IEMOHCTPALUSAME U BUPTYAJIbHBIMHU J1TaOOpATOPHBIMHU 3KCIIEpUMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIS1)

ﬂﬂﬂ peam3anu JTUCHUIUIAHBI HCIIOJIB3YIOTCA y‘Ie6HLIe AYAUTOPHUU JId IPOBECACHU A 3aHATUH JIEKIIMOHHOTO THUIIA, IPAKTHICCKUX
3aH$ITPII>’I, TPYHNNOBBIX 1 THAWBUAYAJIbHBIX KOHCyJ’[bTaLlI/II}’I, TCKYLICTO KOHTPOJIA U HpOMe)!(yTO‘{HOP'I aTTeCTallly, a TaKXKC NIOMCIICHUS
JJIsL CaMOCTOSITENIbHOU pa6OTBI.

YyeOHble ayUTOPUU YKOMIIJIEKTOBAHBI CHIEUAIM3UPOBAHHOI MEOEbI0 U TEXHHYECKUMHU CPEICTBAMH O0YUCHHUS -
MYJIBTHMEIUHHBIM 000pYIOBaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlns mpoBeieHNs 3aHATHH JIEKIIMOHHOTO TUIA NIPEJIaraloTcst Habopbl JEMOHCTPALOHHOTO 000PYA0BAaHUS U yueOHO- HATTIAIHBIX
noco6uit (MyIbTHMEHITHBIC IPE3CHTAIINH).

Hcnonb3yeTcs 3eKTPOHHBIA YATANBHBIHN 32 HayuHo# 6ubnuoTeku Yenl'Y (aymutopus 206) i caMOCTOSITEIbHON paboOThI
CTYJIeHTa, OCHAIIEHHbIH IePCOHATBLHBIMU KOMITBIOTEPAaMH, MYJIbTUMEUIHHOM annapaTtypoil. B aynuropun obecrneueH nocTym K
Pa3IMYHON CIIPaBOYHOM JINTEPATYpeE, SHIUKIIONEANSIM, OHOIMOrpaguIecKiM 1 OJTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH()OPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUA JJI OBYYAIOIIIAXCA 11O OCBOEHHUIO JUCHHUIIVIMHBI (MO/Y JIS)

OcBoeHne copepKanus yaeOHOH AUCIUIIMHEL «MoeKkynspHas GU3UKa» OCYLIECTBISACTCS Ha JEKIUIX, MPAKTHIECKUX 3aHATHUAX U
B IIPOLIECCE CAMOCTOSTENbHOH yueOHOM AEATENBHOCTU CTYJEHTOB.

JlekoHHBIE 3aHATHS 00ECTIeUNBAIOT TEOPETUUECKOE U3YUeHHEe TUCIUIIUHBL. OCHOBHBIMH METOJaMH 00y4eHHs SIBISIOTCS
UH()OPMALMOHHO-00BACHUTENbHBII U poOneMHbli. Ha JeKIUsIX n3naraeTcs OCHOBHOE COZEPKAaHHE TEM IIPOrpaMMbl, IPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IPUMEPBI.

JleKIMOHHBII MaTepHal SIBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOECHUsI ydeOHOM AucuuIINHbL Ero o0s3aressHo
HE0OXOIUMO JIOTOIHUTH MaTepruaJoM OCHOBHOH U TOMOIHUTEIBHON IUTEpaTypHl o TeMe. [IpakTudeckue 3aHATHS CITyXKaT U1
3aKpeIUICHNs] TEOPETUUECKUX OCHOB, U3JIaraeMbIX B JIeKUMAX. Ha mpakTuyeckux 3aHATHAX 00y4aeMble OBJIaJAEBal0T OCHOBHBIMU
METOZaMH U IIpUEMaMU peLICHUs 3aaa4.

BaxXHBIM MOMEHTOM IIPU U3Y4EHUU JTHO0O0N TUCHUIIINHBI ABJISETCS OpraHU3allls caMOCTOSTENbHOM paboThl. IIpu ocBoeHnU
Marepuaia He clelyeT CTPEMHUTHCS K MEXaHNUECKOMY 3allOMUHAHUIO IPUBEICHHBIX ONIPEAENeHHUH, (GOPMYIUPOBOK U MOIOKCHUH,
eci TpeOoBaHUS K Bam npsMo He yKkas3bIBaroT Ha 3T0. Brionxe 3¢ heKTHBHOI MOXET OKa3aThes MOMBITKA
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HOHSTH CYTh SIBIICHUSI, BEIPA0OTATh CBOE OTHOIICHHE K HEMY, OIIMPAsCh Ha MaTepHa, COACPIKAILNICSA B PEKOMEHIOBAaHHON
nureparype. Takke peKkoOMeHIyeTcs paBHOMEPHO paclpeieiiaTh Harpy3Ky CaMOCTOSTEIbHOTO 00y4eHHs B TEYEHUE CeMeCTpa.

B ciiyqae npuMeHeHHs Ipy 00YYSHUH TUCIUIUIMHEL YJIEKTPOHHOTO 00YUeHHs, TUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHI
o01eHne 00yJaroIUXCsl U MPENOAaBaTEeNs OCYIIECTBISCTCS B PEKUME PEATbHOTO BpeMEHH (OHJIAWH -JIeKIMK (BeOUHAPEI), YaThI,
BU/ICO-KOH(EPEHIINH U JIp.) KU OTJIOKECHHOTO BpeMeHH (CHCTeMa AUCTaHIIMOHHOTO 00yueHust Moodle, MS Office365, dpopymsr,
3JIEKTPOHHAS TI0YTa | JP.).

ITpu 00y4eHHH JIUII C OTPAHUICHHBIMU BO3MOKHOCTSMH 3JI0POBbS 3JIEKTPOHHOE 00yUICHUE, TUCTAHI[OHHBIC 00Pa30BaTEeIbHbIC
TEXHOJIOTHH TPeIyCMaTPHBAIOT BO3MOKHOCTD IpHeMa-niepesadn HHHOPMaIMy B JOCTYITHBIX U1 HUX (opMax.

Peanu3anust AUCIMILUTUHEI ¢ TPUMEHEHUEM 3JICKTPOHHOTO O0YUYCHUsI, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOTHIT (nanee — DO,
JOT) ocymecTtBusercs: Ha OCHOBaHHH «I10JIOKEHUS 0 peaTM3alii OCHOBHBIX U IOTIOJHUTENBHBIX 00pa30BaTeNbHBIX IIPOIPaMM C
MPUMEHEHUEM 3JIEKTPOHHOTO 00Y4eHHS U JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI B (helepallbHOM TOCYIapCTBEHHOM
Or0PKETHOM 00pa30BaTEILHOM YUPEKISHUH BRICIIETO 00pa3oBaHus «UeIssOMHCKHI TOCYyJapCTBEHHBIN YHUBEPCUTET,
«ITomnoxxeHus 0 MopsIIKe 3a4eTa 00YIAIOIUMHUCS IO OCHOBHBIM MPO(GECCHOHANBLHBIM 00pa30BaTeIbHBIM MPOrPaMMaM BBICIIETO
obpazoBanus B PI'BOY BO «Uenl'Y» pe3ynbTaToB OCBOCHHS B OPraHH3AIUAX, OCYIICCTBISIIONINX 00pa30BaTEIbHYIO
JIeATENIbHOCTD, YISOHBIX MPEIMETOB, KYpPCOB, TUCIHUIUIAH (MOIyJIeH), MPAKTUK, AOTOTHUTEIBHBIX 00pa30BaTEIbHBIX TIPOTPAMM
MOCPEICTBOM JIEKTPOHHOH HH(pOpMaLMOHHO-00pa3oBarenbHoi cpeibl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIyqasx
(opc-Maxkop H T.I1.) IPU pean3aluy 00pa3oBaTeNbHON AeaTenbHOCTH ¢ nnpuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTHI,
He BXOJSIIME B IEPeUeHb dIIEKTPOHHONH HHPOPMAIMOHHO- 00pa30BaTENbHON CPEabl.

10. CHEIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIVINHBI OBYYAIOIIINMHUCS C HHBAJIMJTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

OcBoeHye NUCHMIUIMHBI HHBAIHJAMU U JMIAMU C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSl OCYIIECTBIIAETCS C UCIONb30BAHHEM
CIeUATbHBIX TEXHUYECKHUX CPENICTB M TOJI0 HH(OPMAIMOHHBIX TEXHOJIOTHHA, MPEA0CTaBIsIEMBIX PecypcHBIM ydeOHO -METOANIECKIM
LEHTPOM 110 00YYSHHIO MHBAJIUJIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3710p0oBbs Yenl'Y mo 3arpocy oOy4atomierocs.

1. MoOusnbHBIE CrIeatbHble TEXHHYECKUE CPEeCTBA IS JIUL C HapYIISHUSIMHU 3pEHHS: IOPTATUBHBIA KOMIIBIOTEP C BBOJAOM/BBIBOJIOM
mpudTom bpaiing ¢ cunresaropom peuu «ElBraile-W14J G2»; HOyTOyku ¢ mporpaMMHO# 5kpaHHOTO focTyna NVDA; aneKkTpoHHbIe
YBEIMUIUTEIH JJIsI yAaJIeHHOTO POCMOTPa; BUICOYBEINUUTENHN IIOPTATHBHBIE; TU(IIOIIIEep; TUPPOBBIE TUKTO(OHBL.

2. MoOwibHbIe crenyaabHble TEXHUUECKHE CPEeICTBa AJI JIUIl ¢ HapYIIEHUSAMH CIyXa: CUCTeMa CBOOOIHOIO 3BYKOBOIO IIOJIS CO
BCTPOEHHOW coBMecTUMOCTBI0O ¢ FM-yctpoiictBamu; pamuokiaccel «Coner-PCM» ¢ mepemaTdymkoM, 3ayIIHBIM HHAYKTOPOM U
UHIYKIMOHHON HeTiel; cuctema MH(GOpPMAIMOHHas Ui ciabociplmamux nepeHocHas «Mcrok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; TOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE alapaTsl HHIUBUAYAILHOTO MTOJIb30BAHUSL.

3. AccucTtiBHbIE WH()OPMAIMOHHBIE TEXHOJOIHU: MPOrpaMMHOE OOecledyeHHe SKPaHHOTO JOCTyNa ¢ CHHTe30M peun NVDA;
MPOTpaMMBI SKPaHHOTO YBEIMYESHHS; IPOTPaMMBI PEYEBOTO CHHTE3a [Tl KOMITBIOTEPOB M HOYTOYKOB; IPOTPAaMMBI PEUEBOTO CHHTE3a
JUISL MOOMJIBHBIX YCTPOUCTB; KpaHHas KJIaBUATypa; SKpaHHas JIyma.

IIpn HE0OXOMMMOCTH A OOYYaIOIIMXCS C HAPYIICHUSAMH 3pEHHs Ha Pa0douuX MecTaxX IUIsl MPOBEICHHUS MPAKTHIECKUX HIIH
na00paTOpHBIX 3aHSATHH YCTAHABJIMBAeTCs CIIELUABHOE IMporpaMMHOe obecrieueHue (mporpamma pedeBoil HaBuranun NVDA,
peueBble CUHTE3aTOPbI, SKPaHHBIE JIYTIbI).

B yueOHble ayauropum oOecreunBaeTcs OCCHpPENSITCTBEHHBIH IOCTYN A8 OOydYaroluXcs WHBAIHIOB M OO0ydaromuxcs ¢
OTPaHWYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBbsl. B Kakmoi aymuropud, e OOYydYaroTCs WHBAIWABI M JIMIA C OTpaHHYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbSI, IPEIyCMaTPUBAETCSI COOTBETCTBYIONIEE KOJMIECTBO MECT JUIA 0OYUYarONIMXCSl ¢ YUETOM HapyLIEHHH UX
3JI0POBbSL.

Jis OCBOEHHMS NUCHMIUIMHBI MHBAJIMIAM U JIMIAM C OTPAaHMYEHHBIMH BO3MOJKHOCTSIMM 3[I0POBbSl TPEIOCTABIAETCS JOCTYI K
HeYaTHBIM MCTOYHHUKAM, UMEIOIUMCS B HayuHOH Onubiauorexe YenlVY, ¢ MOMOIIBIO CEIMANBHBIX TEXHUIECKUX CPEICTB; NOCTYI K
JJIEKTPOHHBIM HCTOYHMKAM, IPEICTAaBICHHBIM B (OpMe IJIEKTPOHHOTO NOKyMeHTa B (oHne HaydHOW Ombmmorexu Yenl'VY wmmm
3NIEKTPOHHO-ONOIMOTEUHBIX CUCTEMAX, C TMOMOIIBbIO CIELHANbHBIX TEXHUUECKUX U NPOTPaMMHBIX CpeACTB (pabouee MecTo Ui
HE3psUero IMoJb30BaTellsl C MPOrpaMMHBEIM oOecledeHueM SKpaHHOTo JocTyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMITBIOTEPHBIM POJUIEPOM U Ki1aBUaTypoil Clevy ¢ G0nbIIMMY KHOIIKAMU U ¢ pPa3Aeisioeil KIaBUIIY HaKJIaJKON).
VY4yeOHO-MeTOIMUEeCKAE MaTepUalIbl Ul OOYJarONIMXCsl M3 YNCIIa MHBAIMAOB U JIMI C OTPAHUIEHHBIMH BO3MOYKHOCTSIMH 3JJ0POBbBS
IPEeOCTaBIAIOTCS B pOpMax, alaliTHPOBAHHBIX K OTPAHUUCHUSM UX 3I0POBbSI U BOCIIPUSATUS UHPOPMALIUHL:

Jlis iy ¢ HapyIIeHUSIMU 3pEHHUS:

- B IIEYaTHOH (opMe yBEeTUIEHHBIM IIPUGDTOM,

- B (pOpMe FIIEKTPOHHOTO JTOKYMEHTa,

- B hopme ayamnodaiina,

- B TIe9aTHO (popme mpudrom Bpaiiis.

Jlist un ¢ HapyIIEHUsIMU CilyXa:

- B IeyaTHoi hopme,

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jyist i1y ¢ HapyIIeHUSIMH OTIOPHO-IBUTaTEIbHOTO amlapara:

- B IIEYaTHOH opme,

- B ()OpMeE AIIEKTPOHHOTO JTOKYMEHTA,

- B hopme aynuodaiina.
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JlaHHBIH TIepedeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTUHI'€HTA 00 YUJarOIIHXCSI.

JI71st MHBAIM/IOB U JIMIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI OCBOCHHE JUCLUIUIMHBI MOXKET OBITh YaCTHYHO WU HOJTHOCTHIO
OCYIIECTBJICHO C UCIIOJb30BAHNEM JAUCTAHIIMOHHBIX 00pa3oBaTenbHBIX TexHoNorni (Moodle, Adobe Connect Pro u mp.).

B OCBOCHHH TUCLMIUTMHBI MHBAJTHUIAMH U JIMLAMHU C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI HCIIOJB3YETCS HHANBHAYyaTbHAsS
pabota. [log WHAMBHAYaIBHOH pa®oTol moapasymeBaeTcsi ABe (HOPMBI B3aMMOICWCTBUS C MpENoJaBaTeNieM: WHIWBHIYaIlbHAS
ydeOHast paboTa (KOHCYJIbTAlUH), T.€. HOTOJHUTEIBHOE Pa3bsCHEHNE yIeOHOTO MaTepralia i yriayoJeHHOe H3yueHHe MaTepuaia ¢
TeMH O0OY4YarOlIUMHUCS, KOTOPHIC B 3TOM 3aMHTCPECOBAHBI, W HHAMBHAYyalbHas BOCHHMTATeNbHAas pabora. VMHAMBHAYyalbHBIC
KOHCYJIbTalliH HANPABJICHBI Ha HHIMBHIYAIH3ALUIO O0yICHHS H YCTAHOBJICHHIIO BOCTUTATEIHLHOTO KOHTAKTA MEXK Y IIPEToJaBaTesieM
¥ 00Y4aOIIMMCS HHBAIIHIOM HJIM 00YYaroLIMMCs ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3[J0POBBSL.

Ipu mpoBeeHNH TPOILEAYPEl OLICHUBAHUS PE3yIIbTaTOB OOYUCHIS HHBAIHIOB 1 JINI] C OTPAaHHYCHHBIMHI BO3MOKHOCTSIMHU 3/{0POBbS
N0 JMCUHUIUIHHE 00CCIICYMBACTCS BBIMOJHCHUE CICAYIOIIMX JOIMOJHUTEIBHBIX TPeOOBaHMHA B 3aBUCHMOCTH OT MHAWBHAYAIBHBIX
0COOEHHOCTEH, 00YJaIOITIXCST:

a) MHCTPYKLHS O IOPSIKY IPOBEICHUS MPOLEAYPHl OLCHUBAHMS MPEAOCTABISACTCS B AOCTYMHOI (opme (YCTHO, B MHUCBMEHHOI
(dopme, B mucsMeHHOH opme mpudpToM bpaiins, ycTHO ¢ HCTIOIB30BaHHEM YCIIYT CYPAOIEPEBOIINKA);

6) noctynmHas ¢opma NPeJOCTaBIEHMS 3aJaHUH OIEHOYHBIX CPEeACTB (B He4yaTHOH ¢opme, B MEYaTHOH (opme yBEIHUYCHHBIM
mpupTOM, B eyaTHor hopme mpudTom bpaiinst, B popme 21eKTPOHHOTO TOKYMEHTA, 3aJaHUsI 3a4UTHIBAIOTCS ACCHCTEHTOM, 3aIaHHs
MPEIOCTABIAIOTCS C UCTIOIB30BAHUEM CYPJOIEPEBOIA);

B) JOCTymHas (opMa IpenoCTaBIeHHs OTBETOB Ha 3a1aHusl (IMCbMEHHO Ha OyMare, HAaOOp OTBETOB Ha KOMIIBIOTEpE, MHCHMEHHO
mpudrom bpaiins, ¢ MCMIOIB30BAHUEM YCIYT ACCHCTEHTA, YCTHO).

Ipu mpoBeIeHUH TPOILIEAY Pl OLCHUBAHUS PE3yJIbTaTOB OOYUCHNS HHBAIHIOB U JINI C OTPAaHHYCHHBIMHI BO3MOKHOCTSIMHU 3/{0POBbS
MpeTyCMaTPUBAETCSI HCIIOJIb30BaHUE TEXHUIECKHUX CPECTB, HEOOXOUMBIX UM B CBSI3H C UX HHIMBHAYaIbHBIMH OCOOEHHOCTSIMH. DTH
cpenctBa MOryT ObITh mpenocTaBieHsl Yenl'Y wiaM MOTyT HCHOJIB30BAaThCA COOCTBCHHBIE TEXHHYECKHE CpencTsa. llpu
HEOOXOIMMOCTH MHBAIMIAM U JIUIaM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3I0POBBSI TPEAOCTABIISECTCS IOTOIHUTENBEHOE BpeMs IS
HOJATOTOBKY OTBETa Ha 33JIaHUs, IPOIIEAyPa OLICHUBAHUS PE3yJIETaTOB O0YUCHHUS 110 JUCIUILIMHE MOXKET IIPOBOJHUTHCS B HECKOJIBKO
JTaIoB.

IpoBeneHue MpoLeRyphl OLEHHBAHUS PE3yIbTaTOB OOYYCHUS MHBAIHIOB M JIMI[ C OIPAaHWYCHHBIMU BO3MOXHOCTSMH 30POBbS
JIOIYCKaeTCs C UCTIOIb30BaHUEM AUCTAHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHI.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

IIpruMepbl BADHAHTOB 3aIaHUN K NPAKTHYECKUM 3aHATHAM

Pazgen 1. MOJ’[eKyJ'[ﬂpHO-KHHeTI/I‘le(:Kaﬂ TEOpUA UI€AJTBHOI0O 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  ONWCHIBaTh  3aKOHaMH | OTJIMYAIOLIUXCSH OT HOPMAJIbHBIX

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. yBeqinunres 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, Temriepatypy rasa HyXHO: 3. yBennuuTh Ha 546 K
4. yBennuuth Ha 372 K
5. ymenpmuTh Ha 200 K

l. Kakylo Temneparypy UMeroT 2 T MOIEKYISpHOTO a30Ta, 3aHUMAIoero oobem 820 cm?
npu nasnennn 0.2 MIla? OtBer gaiite B °C. (276,3 K)

2. JlaBieHue BO3/lyxa BHYTPHU IUIOTHO 3aKyNOpPEeHHOM OyThUIKK mpHu TemnepaTtype 7°C Obuio
100 xIla. IIpu HarpeBanum OyTHUIKM mMpoOKa BbuIeTena. [lo Kakoil Temmeparypbl Harpemu
OYyTBIJIKY, €CIIM M3BECTHO, YTO MpoOKa BBUIETENAa MpPH JaBlIeHUU Bo3ayxa B OyTeuike 130
kl1a? (364 K)

3. B 6annone naxomumock 10 kr raza mpu nasnenun 10 MIla. Kakyto maccy raza B3su u3
OasuoHa, ecinu 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 m%. JlaBmenue Bo3myxa 100 kIla, Temmeparypa momemenus 17°C. MonspHas Macca
Bo3ayxa paBHa 0.029 xr/mons. (1,2 T)




3. Bo ckonpko pa3 IUIOTHOCTH BO3AYyXa, 3alOJHSAIOLIETO MomemeHue 3umont (t1 = 7°C),
OoJiblie ero TIOTHOCTH JieToM (t2 = 37°C)? JlaBieHue ra3a MOXXHO CYMTATh MOCTOSTHHBIM. (B
1,1 paza)

6. Cocyn oTkayaH 10 JaBJICHUS 1.33-107° Tla. Temneparypa Bosayxa 15°C. Haiinure
IJIOTHOCTH Bo3ayxa B cocyze. (1,61-1074 kr/m?)
7. Cunras, uto B BO3ayxe conepxkutrcsa 23.6% xucinopoga u 76.4% azora (mo macce),

HalUTe napuuaibHOE JABICHHE KHUCIopoJa Mpu TeMieparype Bo3ayxa 13°C m naBneHumn
100 ITa. (21277 Ila, 78722,31 Ia)

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

Cpeonuii yposens

1. Tlo rasompoBogHOii TpyOe HIET yriaeKHCHblii ra3 mpu gasienuu 5 10° ITa u TemmepaType
17°C. KakoBa CKOpPOCTh ABIKCHHS raza B TpyOe, €Ciiv 3a T = 5 MHH IpoTeKkaeT m = 2.5 Kr
YIIIEKHCIIOr0 Ta3a U ecIU 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 ¢ OAHOrO KOHIA CTEKJISIHHOM TpyOke miuuHOM 90 cM, HaXOIUTCS CTOJOUK
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. banmoH 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
temneparypy T cmecu. (259 K)

5. B cocyne BmectuMmocThi0o V=15 11 HaXoguTcsd CMECh a30Ta M BOAOPOAA IPHU TEMIIEPATYypeE
t=23 °C u pmasnenun p=200 klla. OmpenenuTes Maccbl CMECH U €€ KOMIIOHEHTOB, €CIH
MaccoBas J10Jist W1 a3ota B cmecu pasna 0,7. (4,81 1, 2,06 1)

Buicoxuii yposens

1. Monp Takux ra3zoB, Kak TeJHil, BOJOpPOJ, a30T, KUCIOPOJ, 3aHUMAET MpPU HOPMaJIbHBIX
yeaoBusax (t=0 °C, p=1013 rlla) oOwvem, paBublil 22,4 1. UeMy paBHO B 3TOM cllyyae: a)
YHUCJIO N MOJIEKYJI Ta3a B €UHUIIE 00beMa, 0) CpeTHee pacCTOsTHUE <a> MEXTY MOJIEKyJIaMu?
CpaBHurte 310 paccrostHue ¢ Juamerpom monekynsl d. (0,3 uM, 330 HM)

2. B cocyae HaxoauTcsl cMech KUCI0poJa v Bojgopoa. Macca m cmecu paBHa 3,6 r. MaccoBast
nonst wi kuciaopoga cocrasisger 0,6. OnpenenuTs KOJIMYECTBO BELIECTBA V CMECH, ViU
V2 Kak10ro rasza B otaenbHocTd. (0,0675 moinb, 0,72 MoOIIb)

3. bamnon BMmectumocThio V=30 J1 CONEPKUT CMECh BOAOPOAA WU Teinsd NPU TEMIIEpaType
T=300 K wm nmaBnenum p=828 klla. Macca m cmecu paBHa 24 1. Omnpenenuts maccy
m; BOJIopoJia 1 Maccy my renus. (8 1, 16 1)

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

5. B cocyae Bmectumoctsro V=0,01 M3 COIEPKUTCA CMECh Ta30B — a30Ta Maccoll mi=7 T u
BogopoJa Maccod mp=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, HAXOAAIIUECS B | 2. CKOPOCTH MOJIEKYJ BCEX Ia30B
BO3/1yX€ KOMHATBI, - IBUKYTCS ObICcTpee? OJIMHAKOBBI
3. Kuciopoja
4. npaBUJIbHBIA OTBET HE MPUBEIIEH
5. azora
2 Kakue siBneHust AOKa3bIBalOT, YTO MOJIEKYJBI | 1. KpucTaym3anus
HaXOJATCSI B HENPEPHIBHOM XAOTHYECKOM | 2. HCHIApeHHe KUAKOCTH
NBIDKEHUN? 3. OpOyHOBCKOE IBUKEHUE
4. n3meHeHue o0bEMa Npu HarpeBaHUU
5. IpaBWILHBINM OTBET HE MIPUBEJIEH
3 [Topsiiok nuameTpa MOJICKYJIHI ... 1.102% m
2.10%m
3.10°m
4.10"m
S. NpaBUJIbHBINA 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: Boxopoxa H p2 | l.p2=8pi
KHUCJIOpOJ1a, €CJIM KOHLEHTpalus ra3oB U ux | 2. pz =16 p1
CPEIHEKBAIPATUYHBIE CKOPOCTH OJUHAKOBEL. | 3. p2 =4 p1
4. p2=p1
5. IpaBUIIbHBIN OTBET HE IPUBEIEH

—

Onpeznenure cpeHIOW apHU(PMETHUYECKYI0 CKOPOCTh MOJIEKYJ ra3a, €ClIM M3BECTHO, UTO
cpenHsist KBagpaTudHas ckopocth ux 1000 m/c. (0,92 xm/c)
2. [Tpu moxbeme BepTOsIeTa HA HEKOTOPYIO BBICOTY OapoMeTp, HaXOIAIIMNCS B €ro KaOuHe,
n3meHun cpoe nokasanue Ha 90 klla. Ha kakoit BeICOTE JIETUT BEPTOJIET, €CIIM HA B3JIETHOU
wiomazake 6apomerp nokassiBan 100 I1a? TemnepaTypy Bo3ayxa cuMTaTh HMOCTOSHHOW U
pasnoii 17° C. (892 m)

3. KakoBa mJIOTHOCTH BOJOPO/IA, €CIIM CPEIHSS UIMHA CBOOOJHOTO Mpo0era ero MoJeKyl
0.1 cm? (9,54 107 xr/m?)

4. Mukpockonuueckass TbITMHKA yriepoga obOmamaer maccoit 0.1 ur. Omnpenenute, u3
CKOJIBKMX MOJIEKYI OHa cocTouT. (5 101%)

5. B cocyne BmectumocThio V=20 1 HaXOQuTCs ra3 KOJUYECTBOM BellecTBa v=1,5 KMOJIb.

OnpenenuTh KOHIEHTPALHIO N MOJIEKY B cocyze. (4,52 1078 M)
Cpeonuii yposens
1. B OGamtone BMecTUMOCTBIO V=5 51 HaxoauTcs a30T maccod m=17,5 1. Omnpenenuthb

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




BOZOPOJ, BO BTOPOM — KHUCJIOpOJA. HaliTu oTHomieHWEe ni/ny KOHIICHTPAIUH Tra3oB, €CIH
MacChl Ta30B OJIMHAKOBHL. (16)

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

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

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

Buicokuii yposens

1.

B kon6e BMectHMOCThI0 V=100 cM> coiepKuTCcs HEKOTOPHIHA ra3 mpu Temmeparype T=300
K. Ha ckonbKko NMOHU3WTCS AaBICHHE P Taza B KOJOE, €CIU BCIEICTBHE YTEUKH W3 KOJIOBI
soiitner N=10%" monexyn? (4,14 xIla)

Onpenenuth cpefHee 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 mpu
OTKauKe C IIeNIbI0 YAaIUTh aJcopOMpoBaHHbIe Tra3bl. ONpenennuTh, Ha CKOJIbKO MOBBICUTCA
JnaBJieHHEe B cdepuueckoM cocyne pamuycom R=10 cM, ecimu Bce aacopOMpOBaHHBIC
MOJIEKYJBl Tepeayr co cTeHok B cocyd. Cioii Molekyl Ha CTEHKax CyYUTaTh
MOHOMOJIEKYJIAPHBIM, cedyeHHe G OfHOM Monekynsl paBHo 107° cm?. Temneparypa T, npu
KOTOPOM MPOM3BOAUTCS OoTKavka, papHa 600 K. (2,4 I1a)

Onpenenuts Temnepatypy T Boaopoja, pu KOTOPOH CpeaHssl KHHETUYECKasl SHEPTUsl <&n>
MOCTYNATENbHOTO JIBMXKEHUS MOJEKYN JAOCTAaTOYHA JJS MX PACIICIUICHUS HA aTOMBI, €ClU
MOJISIpHAs SHEPTrus Aucconuanuu Bogopoaa Wmn=419 x/lx/mons. (33,6 kK)

IIpu kaxoit Temneparype T MosieKylnbl KHCIOpOJa HMMEIOT TaKyl JK€ CpPEIHIO

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

Pazpnen 2. TepmoannaMuka uaeajbHOro rasa.

IlepBoe Haya0 TepMoanHAMHUKH. TepMoanHAMIYECKHE ITPOLECCHI.

baszoeuviit yposens
No dopmynrpoBKa BOIpoca Bapuantel oTBeTOB
n/m

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, KaKk Moka3zaHo Ha rpaduke | 2. poVo

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

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

Py
1 3
+4 1 |
|
3 i i ! V"\.
: . . b
0 Vi 2V,
l. Haiitu ynenpHyr0 TENIOEMKOCTb ¢p Fa30BOM CMECH, COCTOSILEH M3 KOJMYecTBa vi = 3
KMOJIb aproHa M KOJIM4ecTBa v = 2 KMoJib a3ota. (684,63 Jlx/(xr K))
2. [110THOCTH HEKOTOPOI'O JABYXaTOMHOI'O I'a3a HPU HOPMaIbHBIX YCIOBHAX 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 nasiaeHun ot 373 mo 473 K.
OrnpenenuTh KOJIMYECTBO TETUIOTHI, MOTJIONICHHOE razoM. (29,1 kJIx)
4. Kucnopon maccoit 2 kr 3aHuMaetr oobem 1 M> ¥ HaxouTes o aasneruem 0.2 MITa. T'a3

OBLI HArpeT CHaYala MpM MOCTOSHHOM JABJIEHHH JI0 00beMa 3 M>, a 3aTeM HpH TOCTOSHHOM
oobeme 10 nasienus 0.5 Mlla. Haiinute n3mMenenue BHyTpeHHel 3Hepruu rasa. (3,25 M/Ix)

5. B 3akpeiTtom cocyne Haxomutcs 20 T azora u 32 r kuciopoaa. Haiinute msmeHenue
BHYTpPEHHEH 2Hepruu 3TOW cMecH ra3oB npu oxnaxaeHuu ee Ha 28°C. (1 x/Ix)

Cpeonuii yposeno

1. OmnpenenuTh yAENBbHYI0 TEIUIOEMKOCTb Cv CMECH Ta30B, coaepkamed Vi=5 1 Bogopona u
V=3 1 renus. ['a3pl HaXOATCSA PU OJAMHAKOBBIX ycaoBHsX. (6,4 kJ[x/(kr K))

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

3. Haiitu mokasarens aamabatel Y JJIsi CMECH Ta30B, cojepikaiied remuit 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 CXKaTWHM KHCJIOpoja maccod m= 1 kr cosepmieHa padota A=100 x/[x.
Onpenenuts KOHEUHYIO TemrepaTypy T2 rasa, ecim 10 CKaTHS KUCJIOPOA HaXOQWiICsS IPH
temneparype T1=300 K. (454 K)

Buicokuii yposens
1. T'a3, zaaumaBmmii o6bemM V=12 1 mox naBnenueM p1=100 klla, 6p11 M300apHO HArper oT

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




yBennumiioch B k=21,4 paza. Onpenenuts otHomenue Cy/Cy Teroemkocteit razos. (1,33)
A3zot Maccoit m=2 r, umeBimii Temneparypy T1=300 K, 6pu1 aguabaTtHO CKat Tak, 4TO €ro
o0beM ymenbimics B n=10 pa3. OnpenenuTs KOHEUHYIO TemnepaTypy T2 rasa u padory A
cxkarus. (754 K, 674 [1x)

Kucnopon, 3amumaBmmii oo0bem Vi=1 1 mox naBinenmem pi=1,2 MIlla, agmabatHo
pacmupmiics 10 oobema V=10 1. Onpenenuts padboty A pacmupenus rasza. (1,81 kJx)

[Tpu u30xOpHOM HarpeBaHuM Kuciopona oobemom V=50 i1 naBjeHHE ra3za U3MEHHJIOCH Ha
Ap=0,5 MITIa. Haiitu komudecTBO TeIIOTHI Q, coobmieHHoe razy. (62,5 /[x)

BTopoe Haya/10 TepMOAUHAMUKH. JHTPOIHUAA.

ba3zoewtii yposens

Ne
/o

®opmyaupoBKa BoIpoca Bapuanter oTBeTOB

1

KIIJ TtemnoBoit MammHbl, pabotatomieir 06e3 | 1. iBe H30TePMBbI, IB€ aMA0ATHI
NOTEPb DHEPIUH, SBISETCS MAKCUMAIbHBIM, €CIH | 2. TBE aauabdaThl, 1BE H30XOPbI

e€ pabouuii UKII BKITFOYAET ... 3. ABE M30XOPHI, TBE U30TCPMBI

4. nBe n300apwl, IBE N30XOPBI

Kaxkosa pazmepHocTs 3HTpOTIAN? 1. JIx/kr

2. JIx/c

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

TemnepaTypy HarpeBarenss M XOJIOAWJIbHUKA YMEHbIIWIM Ha | 1. yBeJIHYHUTCHA

AT= 50 K. Kak wuwsmenutcsa KIIJ[ wmaeanpsHOro TEmioBOro | 2. He U3MEHUTCS
JIBUTATENS? 3. YyMEHBIIUTCA

4. HeNb3s CKa3aTh, HE
3Hast UICXOHBIX
TEeMIIepaTyp

Kakoli #3 mpemioXkeHHBIX HIKE TIpapUKoOB MpaBWIbHO | 3
otpaxaer nuki Kapno B koopaunarax T, S?

s, S, S S, S, s s, S, 8§ 8§, S, s

VYKaxkuTe nuKI, KOTOpoMy cooTBeTcTBYeT MakcumanbHoe KIIJI | 1. Juzens
TEIJIOBOTO JIBUTATEIIS. 2. Xambppu

3. Orro

4. Bpaitrona/J>xoymns
S. Kapno

WneanvHas TeruioBas MamuHa; padoTaromias mo 1mukiay KapHo, coBepiaeT 3a OJUH ITHKIT
paboty A = 73,5 xJIxx. Temmneparypa HarpeBateins t1 = 100 °C, TemrnepaTypa X0J0IUJIbHAKA
t, = 0 °C. Haiitu k. 1. 1. n) nukia. (26,8%)

NneanpHas TeroBas MamuHa; padoraromas mo nukiny KapHo, coBepiaeT 3a OJuH ITUKII
pabdory A = 73,5 x/Ix. Temneparypa narpesarens t1 = 100 °C, remnepaTypa X0JIOAUIbLHUKA
to= 0 °C. HailTu koamyecTBO TEIIOTHI (1, MOJy4aeMO€ MAIIMHOM 3a OJMH UMK OT
HarpeBaTelisl, U KOJMYECTBO TEIUIOTHI (02, OT/aBaEMOE 3a OJIHU LHUKI XoJoaAuwibHuKy. (0,274
M]Ix, 0,2 M/Tx)




3.

4.

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

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

CoBepiuiasi 3aMKHYTBIH MPOLIECC, Ta3 MOIYYUI OT HarpeBarelis KOJUYECTBO TEIUIoThl Q=4
k/[x. Onpenenuts paboTy A rasa mpu NpoTEKaHUHM LUKJA, eciu ero tepmuueckuii KITJ]
n=0,1. (400 Ix)

Cpeonuii yposens

WNneanbHplii  JBYyXaTOMHBIA Ta3, COJAEpkKAIIMKA KOJIMYECTBO BemectBa v=1 Moib U
Haxosamumiica noxa aasieHueM p1=0,1 Mlla npu temneparype Ti1=300 K, HarpeBator npu
MOCTOSSHHOM oObeMe 10 naBiueHus pr=0,2 MIla. Ilocine sToro ra3z H30TEpMUYECKU
paciiipwics 10 Ha4aJlbHOT'O JaBJICHUS U 3aTe€M M300apHO ObLI CKAT 10 HA4aJbHOrO o0beMa
V. Ioctpouts rpaduk nukna. Onpenenuts Temneparypy T rasza s XapaKTepHBIX TOUYEK
nukia u ero repmuyeckuit KI1 1. (0,099)

WneanbHblii ra3, coepmatomuii uka Kapno, 2/3 konudectsa TemaoTsl Qi, MOTYYEHHOTO OT
HarpeBatessi, oTAaeT oxyanurento. Temneparypa To oxnagurens paBaa 280 K. Onpenenutsb
temreparypy T1 narpeBarens. (420 K)

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

B pesynbrare u30XOpHOrO HarpeBaHUs BOAOpOJa Maccod m=1 T pgaBleHue p Tasa
YBEIUYWIOCH B JIBa pa3a. Onpenenuth u3Mmenenne AS sarponuu raza. (7,2 x/K)

Kycok npna maccoir m=200 r, B3saThiii mpu Ttemnepatype ti=-10 °C, Obl1 Harper 1o
temneparypsl t;=0 °C u pacruiaBiieH, nociie yero odpaszoBaBiIasicsi Boja Obula Harpera Ji0
temneparypsl =10 °C. Omnpenenutb wH3MeHeHHE AS OSHTpPONMM B XOJE€ YKa3aHHBIX
nporieccoB. (291 JIx/K)

Boicoxuii yposens

NneanbHplii MHOTOATOMHBIA a3 COBEPIIACT LUKJ, COCTOSIIMM M3 IBYX HM30XOp M ABYX
n300ap, mpuyeM HauOoJsblllee JaBlIeHHE ra3a B JBa pas3a OoJibllle HAaMMEHbLIEro, a
HauOOoJNBIINK 00BEM B UETHIPE pasza OoJibiiie HauMeHbInero. Onpeaenuts Tepmudeckuii KITJ]
n mukna. (0,11)

WNneanbnsbiii a3z coepmaer nuukia Kapno. Temmneparypa T> oxmaautens paBHa 290 K. Bo
ckosbko pa3 yeenuuutcs KIIJI nwmkia, ecnm TeMieparypa HarpeBaTelsl MOBBICUTCS OT
T,'=400 K no T1"=600 K? (1,88)

Bonopon maccoit m=100 r 6bu1 M300apHO HArpeT Tak, YTO 0OBEM €ro yBEJIWYMJICS B n=3
pasza, 3aTeM BOJ0pPOJ OB U30XOPHO OXJIAXKIEH TakK, YTO JaBJIEHUE €0 YMEHBIIMWIOCh B N=3
pasa. Haiitu uzmenenue AS sHTponuu B X0 ykazaHHbIX nporeccos. (457 Jx/K)

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

WNneanbHpiii ra3 B KONMMYECTBE Vv = 2,2 MOJd HaXOIUTCSI B OJHOM U3 JABYX
TEIUIOM30JIMPOBAHHBIX COCYIOB, COETMHEHHBIX MEXKAY c000il TpyOkoi ¢ kpanoMm. B apyrom
cocyne — BakyyM. KpaH OoTKpbLIM, U Ta3 3amoyHuWI 00a cocya, yBEJIMYUB CBOM 00BbEM B N =
3,0 paza. Haiftu 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 KOHLIEHTPALUHU 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, HIy0a JUIIb COXPaHseT Tel10
YeJIOBEYECKOro Tesia

3. rpeeT nuuIb Xopouas nyda us
€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 . Onpesenutsh kodGuiment guddysuu remus. (72 10 m?/c)

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

Koapdurmment muddy3un u BA3KOCTH BOAOPOJA NPH HEKOTOPBIX YCIOBHUSAX paBHBI D =
1,42-10"* m%/c u 5 = 8,5 mxIla-c. HaiiTu unciio n MoJeKyn Bofoposa B exunuie oobema. (1,8

10% m?)

Haiitu Maccy m a3oTa, mpolesuero seneacTaue auddysuu yepes mwiomanxy S = 0,01 m? 3a
Bpems ¢ = 10 ¢, ecnu TpaJUeHT MIIOTHOCTH B HAIPaBJICHNH, IEPIEHUKYIIIPHOM 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 nasnenmem p=1,00%10° Ia.
Omnpenenuts CpeiHIO ITMHY cBOO0HOTO TIpodera Momnekyi. (0,076 Mkm)

Cpeonuii ypoesens

[Tycth o dt — BepoOSTHOCTH TOTO, YTO MOJIEKYJIa T'a3a UCHBITHIBACT CTOJIKHOBEHHE B TEUCHHE
BpemeHn dt, o — mocrosHHAas. HailTu BEpOSTHOCTH TOTO, YTO MOJIEKYJa HE HCIIBITACT
CTOJIKHOBEHUS B TE€YEHHE BpeMeHH t. (e™™)

[Tycth 0 dt — BEpOSATHOCTH TOTO, YTO MOJICKYJIa T'a3a UCIBITHIBACT CTOIKHOBEHUE B TCUCHHE
BpeMeHnu dt, o — mocrosinHas. Haiitu cpegHee Bpemst Mex 1y CTOJIKHOBEeHUsMH. (1/ct)

Haiitu cpemHioro ummHY CBOOOJHOTO TpoOera M CpeaHee BpeMsi MEXKIY CTOIKHOBCHHSIMH
MOJIEKYJ Ta3000pa3HOTo a30Ta, HaXOAAIIErocs Mpu HopMaibHbIX ycaoBusx. (0,06 mxMm, 0,13
HC)

Buoicoxuii yposens

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

JIBa OOMHAKOBBIX MApPAJICIBHBIX AMCKA, OCH KOTOPBIX COBIAJAIOT, PACIIONIOXKEHBI Ha
paccrossaud h gpyr ot npyra. Pammyc kaxkmoro gucka a, mpudeMm a >> h. OguH IUCK
BpalaloOT ¢ HEOOJBIIOHN YrI0BOM CKOPOCTHIO M, APYroi AUCK HemoABMkeH. Hailtu MoMeHT
CWJI TpEHMs], JEHCTBYIOIIUMN Ha HEMOJABMKHBIM JTUCK, €cid KO3((UIMEHT BSI3KOCTH Tasza
Mex Ty auckamu pased 1. (N = 1,57nwa*/h)

OauH KOHel CTEep KHsI, 3aKJII0YEHHOI0 B TEIJIOM30JUPYIOLIYI0 000JI0UKY, MOAJIEPKUBAETCS
npu temueparype Ti1, a qpyroit konen, — npu temmneparype To. CaM cTepKe€Hb COCTOUT U3
JIBYX 4YacTel, JUIMHBI KOTOpBIX 11, U |2, 1 K03 PuIMeHThl TEmI0npoBOAHOCTH Y1 U 2. Halitn
TeMIIepaTypy MOBEPXHOCTH CONPUKOCHOBEHM 3THX dacTeit crepxkHs. ((x1 T1 1 + 2 T2 11)/(

L+ 1))

Paznen 3. PeasbHble ra3bl U JKHAKOCTH.

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. Jx/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 OOJIbIIe?

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

1. HaiiTi naBieHue B my3bIpbKe BO3yXa IUaMETPOM 4 MKM, KOTOPBIH HAXOAMTCS B BOJIE HA
riyouHe 5 M. ATMocdepHoe AaBieHne HopmanbHoe. (2,23 10° I1a)
2. PryTHbIil GapomeTp umeer auamerp TpyOku 3 Mm. Kakyro mompaBKy & B TOKa3aHHS

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

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

4. Ha CcKoJbKO Harpeercsl Kamis pTYTH, MOIy4eHHass, OT CIMSAHMS JBYX KaIlejb
paguycoM r = 1 mm kaxnasa? (1,65 10 K)
5. Kakyro paGoTy A TIPOTUB CHII TIOBEPXHOCTHOTO HATSDKEHHMS HAA0 COBEPIIUTH, YTOOBI

paznenuTh chepuuecKkyro Kario PTYTH paanycoM R = 3 MM Ha JIB€ OJMHAKOBBIC Karliu?
(1,47 107 IOx)

Cpeonuii yposeno

l. B nHe cocyzna co pTyThio UMeeTcsl kKpyrioe oTBepetue auamerpa d = 70 mxm. [Ipu kakoit
MaKCUMaJIbHOM TOJIIIIMHE CJI0sI PTYTH OHA e1lle He OyJeT BhITeKaTh yepe3 3To oTBepcTue? (21 cm)
2. Mexnay n1ByMsi TOPU30HTAIBHBIMU CTEKJISITHHBIMH TJIACTUHKAMU HAaXOJUTCS Karuisl pTyTH
B ¢Qopme nernemku pamuyca R u Tommmuubel h. Cumras, uro h << R, Haiitu maccy m rpy3a,
KOTOPBI HAJ0 TMOJIOKUTh HAa BEPXHIOK MIIACTHUHKY, YTOOBI PACCTOSHHUE MEXKIY TUIACTUHKAMU
YMEHBITUIOCH 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 cTeKJIIHHBIX AucKa pagnyca R = 5,0 cM cMOYMIM BOJIOM U CIIOXKUIIM BMECTE TaK, YTO
TOJIIINHA CJOs BOJABI MeXAy nuckamu h = 1,9 mxm. Cunrtas cMauyuBaHUeE MOJTHBIM, HAUTH CHUITY,
KOTOPYIO HY>KHO MPUIIOKUTH MEPICHANKYISIPHO K MIIOCKOCTH JUCKOB, 9YTOOBI OTOPBATh UX JIPYT
ot apyra. (0,6 kH)

Buvicokuit yposens

1. Kakywo paboTy A mpoTUB CHJI TOBEPXHOCTHOTO HATSXKEHUS HAJO0 COBEPIIUTH, UYTOOBI
YBEJIMYUTH BABOE 00BEM MBUIBHOTO MY3bIps paguycoM r = 1 cMm? [ToBepXHOCTHOE HATSKCHHE
MBLIEHOTO pactBopa o = 0,043 H/m. (6,35 107 JIxk)

2. Haiitu paBneHue p Bo3myxa B BO3AYIIHOM My3bIppke guamerpoM d = 0,01 MM,
HaxojsmieMcss Ha riayomHeh= 20 CcM TOA TMOBEPXHOCThIO BOABL.  ATmocdepHoe
nasnenue po = 101,7 kIla. (132860 I1a)




3.

JlaBneHue Bo3yxa BHYTPH MBUTbHOTO My3bIps HAa Ap = 133,3 Ila Gombiie aTMocgepHoro.
Hatitu nmmamertp d my3sips. [loBepxHOCTHOE HaTsHKEHHE MBUIBHOTO pacTBopa o = 0,043 H/m.

(2,58 Mmm)
PeanbHble rasol
baszoewviit yposens
No DopmyJIHMpOBKaA BOMpOCa BapuanTel oTBETOB
/1
1 VYpaBuenuem Ban-nep-Baansca craeayer | 1. npu 60JbIIKX JaBJIe€HUsIX Ta3a
MOJIb30BATHCA ... 2. Ipu MaJbIX 00BEMAX Ta3a
3. mpu O6oabIIMX 00bEMaxX rasa
4. mpy MaJbIX JABJICHUSX ras3a
2 [TonmpaBka "a" B ypaBHeHun Bau-gep- | 1. TpeOoBaHMEM BBINOJIHEHUS 3aKOHA
Baanbca o0ycnosieHa ... COXpaHEHUsI DHEPruu TPU  COYIAPCHHUH
MOJIEKYT
2. pealbHBIMH pa3MepaMH MOJIEKYJI
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-Baanbsca? 2. 910 O6e3pa3MepHasi BeIMYnHA
3. M?/monp?
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 KUAKOCTbHIap
COCTOSIHUIO  BEILECTBA  COOTBETCTBYET | 3. TBEpAOMY

y4dacTok rpaduka ab?

“Ae

4. )xugKoMy

2.

B cocyne o6wemom V= 10 1 Haxoautcs Macca m = 0,25 Kr azoTa mpu Temrmeparype ! =

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

B cocyne oovemom V = 10 n Haxomutcs macca m = (0,25 kr a3ora npu Temmeparype ¢ =

27 °C. Kakymo yacTtb 00beMa cocy/ia CoCTaBIsieT coOCTBEHHBIN 00beM Mouekyi? (0,86%)




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

pacmmpenun raza g0 obvema Vo= 12 M’0bia coBepuieHa paboTa MNPOTHB  CHII
B3auMozeicTBus MoJiekyn A = 5,684 x/[x. HallTu mOCTOSHHYIO @, BXOJSIIYIO B YpPaBHEHHE
Ban-nep-Baansca. (0,1364 ITa M® mons?)

Cpeonuii ypoesens

1. Macca m = 20 kr a30Ta aguabaTUYeCKH pacIuupsieTcs B BaKyyM oT oobema Vi =1 M> 1o
obbema Vo= 2 M. 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 HaJO0 TPHWIOKUTH, YTOOBI YTIEKUCTBIA Ta3 MPEBPATHTH B KHUIKYIO
yIIEeKUCIIOTY npu Temriepatypax 1 =31 °C u r,=50 °C? (7,38 MIla)
3. HaliT TI0THOCTB pi TENTUST B KPUTUYECKOM COCTOSIHMH, CUUTAs M3BECTHBIMH IS TEITHS

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

Buvicokuit yposens

1. KonnuectBo v = 1 kMonb kucnopoja 3aHumaer o0bem V= 56 1 nipu gaBieHuu p = 93
MIIa. Haiitu Temrnepatypy f ra3a, mojb3ysich ypaBHeHueM Ban-nep-Baanbca. (348,9 K)

2. KonuuectBo v = 1 KkMoJIb renus 3aHuMaet oobem V = 0,237 m® npu temnepatype t = -200

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

3. Bo ckombko pa3 maBneHHe raza OoJbIIe €ro KPUTHYECKOTO JaBJICHHS, €CIIH U3BECTHO,
4TO ero 00bEeM U TeMIIEpaTypa BIBOE 0OJIbIlE KPUTHICCKUX 3HAYCHUN ITUX BelHuuH? (2,45)



Bonpocsl k 3k3ameny

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

2. WNneanbHplii a3, 3akoHBl HACAIBLHOrO Tra3a. YpaBHeHuwe Kiaitnepona—MeHneneesa.
TemmepaTypHbIE IIKaJbI.

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

4. Crenern cB0OOBI MOJICKYJ. Pacripenenenne 3HEpruu Mo CTENEeHSIM CBOOOIbI. DHEPTHs
MOJIEKYJIbl. BHYTpeHHsIs1 S3HEprus U1eaibHOTo Trasa.

5. Pacnpenenenue Makcperuia AJjisi MOJIEKYJ Ta3a MO CKOPOCTSAM: 10 KOMIIOHEHTE CKOPOCTH,

[I0 MOAYJIO CKOpPOCTHU. XapaKTEpHbIE CKOPOCTH MOJIEKYJI: CpElIHssA, CpEIHss KBaJpaTHuHasd,
Hau6Oosee BepostHas. OnwiT [lTepHa.

6. Pacrnipenienieare MoJIeKys B OTEHITMAILHOM TI0JIe: OapoMeTpudeckas hopMyiia.

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

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

9. Temnoemkocth, ypaBHeHHe Maiiepa. TemnoeMKOCTh M YHCIO CTENEHEH CBOOOIBI.
DKCIepUMEHTaIbHasl 3aBUCUMOCTh TETUIOEMKOCTH BOJIOPOa OT TeMIIepaTyphl.

10. AnmnabaTHBIN U TOTUTPONHBINA MPOLECCHI, UX YPABHEHUS.

11. Pabora uaeansHOro raza B pa3JIMuHBIX MPOIECCaX.

12. Huxnanmueckue mpouecchl. [lepBoe Hayalo TEPMOJMHAMHMKU Uil  IUKIMYECKUX
npoueccoB. TemtoBbie MamrHbl. KIT/[ TEI0BBIX MallvH.

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

XO0JIoIuIILHAS MallluHa.

14.  Iluxna Kapno. KIT/I nukna Kaprao. Teopemsr Kapho.

15.  HepaenctBo Knaysuyca. OuTponus kak GyHKIus cocTosiHUS. DOpMYIHpPOBKa BTOPOTO
Hayaja TEPMOJINHAMUKHU C UCIIOJIb30BaHUEM MOHATHUS PHTPONHS. Bbrurcienue s3HTponuu.

16.  TepmonuHamuyeckue QyHKIHH.

17.  CBa3p SHTpOIMH C BEPOSATHOCTHIO. TepMoauHamMHYecKass BEPOATHOCTb COCTOSHUS.
®opmyna bonpiiMana. CTaTUCTUYECKUI CMBIC BTOPOT'O Havajla TEPMOJINHAMUKH.

18. VpaBuenne Ban-nep-Baanbca. WM3orepmsl rasza Ban-nep-Baaneca. Kpurtuueckue
napaMeTpbl. 3aKOH COOTBETCTBHUS COCTOSIHUM.

19.  H3oTepMmBl peanbHBIX TIa30B, MX CpaBHEHUE C H30TEpMaMu rasza Ban-nep-Baainbca.
Kputnueckue cocTosiHuS.

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

21.  MexMoneKyspHbIe CHJIBI B3aUMOJECICTBHS. IToreHunanbHas SHEPrus
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSI.

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

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

24.  llomyueHue ypaBHEHUH TIIepeHOCA KUHETHMYECKHM METOAOM. BbwlpaxkeHus mns

koap¢unmenToB auddy3nun, BHYTPEHHETO TPEHMS, TEIUIONPOBOAHOCTH, CBSI3b MEX]Y HUMHU.
SBneHus nepeHoca B yIabTpapa3psKEHHBIX razax.

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

26. JIonoIHUTENBLHOE TAaBJICHUE B JKMAKOCTH TOJ MCKPHUBJIECHHOW MOBEPXHOCTHI0. Dopmyia
Jlannaca. KanwinsipHble sIBIEHUS.

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



IIpumep BapuaHTa 3K3aMeHAIlHOHHBIX BOIIPOCOB

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
yBenuuuBaercs. Kak nu3meHuTcs naBiieHHe
IIpU NIOCTOSIHHOM Macce rasa?
3 BuyTtpennsis sHeprus raza ckiageiBaercs | 1. Exu E; >0
3 Ex — cymmapHoit kusHernueckoil | 2. Ex>>Eq
sHepruu Mosiekyl U En — notennmansHoi | 3. Ex<<Ej
sHepruu ux B3aumojeicTBus. [Ipu kaxowm | 4. Ex u En He 70KHBI ObITH CBSI3aHBI
cootHouieHUU Mexay Ex m En cocTrosiHue | HUKaKMM COOTHOILIEHUEM
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 HekoTopoll Macce wuaeanbHOro rasa |2
MOJIBEIEHO  OJAMHAKOBOE  KOJINYECTBO
TEIUIOTBl - OJWUH pa3 IpH IOCTOSHHOM
JaBJICHUM, a JIPYrod - NpU TMOCTOSHHOM
oowveme. [lpu kakom mpormecce (1 wmu 2)
TIOBBIIICHHE TEMIIEPaTyphl OyeT 6ombIe?
6 IIpu wu30XxopHOM mpolecce BHYTPEHH:A | 1. yBeJiH4uBaeTCs
SHEpPrusi OJHOATOMHOI'O HJCAbHOTO Ta3a | 2. U3MEHSETCs B 3aBUCUMOCTU OT
IIPY YBEJIMUEHUH JIABICHHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIIaeTcs
4. He U3MeHseTcs
7 AnuabaTtuyeckuil Mmpolecc - 3TO MpoLecc, | 1. BHyTpEeHHSs SJHEPTHsl 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 mnpaBuibHbBIE  yTBEpXKICHHS, | 1. 3HTpomHus - 3TO QYHKIIMS Mpoliecca

OTHOCSIIIIUECS K OHATHIO "3HTponus'":

2. B M30JIMPOBAHHOI CHCTEeMe SJHTPONUSA
He MOJKeT YObIBATH

3. B U30JIMPOBAHHON CUCTEME PHTPOIUS HE
MO3KET BO3pacTarh

4. B N30JIMPOBAHHON CUCTEME SHTPOIUS HE
U3MEHSETCS

5. 3HTpoONHs - ITO PYHKIUS COCTOSITHUSA




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

1. 1Be M30XOPHI, 1BE 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. yBeanumJcst

11

3aBUCHT M OT  IUIOTHOCTH
KOd(PUIUEHT BA3KOCTH?

rasa

HET

12

KoadduumeHt BHyTpeHHET0 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], IEUCTBYIOLIEH
MEXYy CJIOSIMU KHIKOCTH Ha €IUHUILY
TJIOMIAAN UX COMPUKOCHOBEHUS TTPHU
W3MEHEHUHU CKOPOCTH 3a CIMHHILY BPEMEHU
4. cujie BHyTPEHHer 0 TpeHusl,
AeHCTBYIOIIEH MeKIY CA0AMH KUTKOCTH
¢ IVIOIIAAbI0O UX COMPUKOCHOBEHUS,
PaBHOIi eMHNILIE, IPU I'PaJHEHTe
CKOPOCTH, PABHOM €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 naBiaeHwe MeHblIe -
BHYTPH Iy3bIPsl 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 m>. JlaBnenue 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, €CJIh U3BECTHO,
YTO IJIOTHOCTH ero 26 r/M°, a nasjeHwe,
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 rasa
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. KonmyecTBo BeliecTBa —
MOJIb. ArperaTHble COCTOSIHUS BEIIECTBA.

2. NneanbHplii  ra3, 3akoHbl WACAIbHOTO Ta3a. YpaBHenue Kralinepona—Menpeneena.
TemneparypHbie IIKaJIbI.

3. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUUECKON TEOPUU HJICAJIbBHOTO Ta3a, €ro BbIBO/I.
MounekyIapHO-KHHETUYECKHUI CMBICII TEMIIEPATYPBL.

4, CreneHu cBOOOABI MOJEKYd. Pacnpenenenne »SHEPrHWM IO CTEMEHSIM CBOOOJBI. DHEPrus
MOJIEKYJIbl. BHYTpEeHHSIs1 SHEpTUsl U1€abHOTO Tra3a.

5. Pacnpenenenne MakcBeiia 18 MOJIEKYJ ra3a MO CKOPOCTSIM: MO KOMIIOHEHTE CKOPOCTH, IO

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

6. Pacripenenienre MoJieKys1 B MOTEHITMAIBHOM TI0JIe: OapoMeTpudeckas hopMyiia.

7. OCHOBHBIE TOHATHUS: TEPMOAMHAMHYECKAS] CUCTEMA, MapaMeTpbl CUCTEMbI, COCTOSIHUE CHCTEMBI,
PaBHOBECHBIC U HEPABHOBECHBIE MPOIECCHI, 00paTUMbIE U HEOOPATUMBIE TIPOLIECCHI.

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

9. Temnoemkocth, ypaBHeHHe Maiiepa. TemnmoeMKocTb ¥ 4YHMCIO  CTENEHEH  CBOOOJIBI.
DKCnepuMEHTAIbHAS 3aBUCUMOCTh TEINIOEMKOCTH BOJIOPO/A OT TEMIIEPATYPHI.

10. AnuabaTHBIN U TOIUTPOIHBINA MPOLECCHI, UX YPAaBHEHUSI.

I1. Pabota naeanbHOro raza B pa3JIMuHbIX MPOIECCaX.

12. [uxnuueckue mnponecchl. IlepBoe Havalo TEPMOJMHAMHUKHU JUISl LUKIMYECKHX TMPOLIECCOB.
Termmosble MammHbl. KIT/] TemIoBbIX MalivH.

13. Bropoe nHauano Ttepmoaunamuku B QopmynupoBkax Tomcona (KempBuna) u Kiaysmyca.

XonoaunpHas MallyHa.

14.  Iuxn Kapno. KIT/I nukia Kapno. Teopems! KapHo.

15.  HepaBenctBo Kinaysuyca. DHTponus kak QyHKIus cocTosiHus. PopMyIupoBKa BTOPOro Hayana
TEPMOJUHAMHKH C MCIIOJIb30BAHUEM MTOHSTHSI SHTPONUs. BpIUnCIIeHnEe SHTPONHH.

16.  TepmonuHamuyeckue QpyHKIHMH.

17.  Cps3p SHTpONMM C BEPOSATHOCTBIO. TepMOAMHAMHMUECKas BEPOSTHOCTh cocTosiHusA. dDopmyna
Bbonbimana. CtaTucTHUECKH 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 CPaBHEHUE C M30TEpMaMHu raza Ban-pep-Baanbca. Kpurnueckue
COCTOSIHHSL.

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

21. MexXMOJIeKyJISIpHbIE  CHIIBI  B3auMOJEUCTBUs. [loTeHUIManbHast SHEPrusi MEKMOJICKYIISIPHOTO
B3aUMOJICUCTBUS.

22.  SlBnmeHus mepeHoca B razax DKcIiepUMeHTaJbHbIe 3aKOHbI (3akoHbl Duka, HeloToHa, ypre).

23.  CTOJKHOBEHHsI MOJEKYJ, YUCIIO CTOJIKHOBEHHH B eIMHUIYy BpeMeHU. CpenHsis JyInHa CBOOOIHOTO
npobera.

24.  TlomyuyeHue ypaBHEHMH NEpeHOCAa KUHETUYECKHMM METOAOM. BwipaxkeHus st k03¢ UIMEHTOB

mud¢y3uu, BHYTPEHHEIO TpPEHHUS, TEIJIONPOBOJHOCTH, CBSI3b MEXIy HUMH. SIBIeHHS mepeHoca B
yIBTpapa3psKEHHBIX razax.

25.  SIBmeHne MOBEPXHOCTHOIO HATSKEHMS. Y CIIOBHSI PAaBHOBECHS HA TIPAHMIIE JIBYX XUIAKOCTEH, Ha
IpaHulE )KUJIKOCTh — TBEplo€ Teno. KpaeBoii yrou.

26. JlonmomHUTENbHOE JABJICHUE B KUJKOCTH MOJ UCKPUBJICHHON MOBEpXHOCTHIO. @opmyna Jlamnaca.
Kanunnspuseie siBienus.

27. Ucnapenne u kuneHwe xujakocteil. JlaBneHue HachIIEHHbIX NapoB. Ileperperas >KUIKOCTb,
[IEPEOXJIaXKICHHBIN T1ap.



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

Ne DopmyIMpOBKa BOIIPOCa BapuanTel oTBETOB
n/m
1 B GannoHe 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 En >0
m3 Ex — cymmapHoi 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
2.101" m
3.10%m
4.102 m
5. IpaBUILHBIN OTBET HE MTPUBEJICH
5 K HekoTtopoil Macce wuacalbHOro rasa |2
MIOJIBEICHO  OAMHAKOBOE  KOJIMYECTBO
TEIUIOTHl - OJUH pa3 MpH IOCTOSHHOM
JABJIICHUH, a JIPYrod - NpU IOCTOSHHOM
o0BeMme.
IIpu xakom mpouecce (1 wmmm  2)
TIOBBIIICHUE TEMIEPATyphl OyieT Oobie?
6 IIpn un30xopHOM 1pouLecce BHYTPEHH:A | 1. yBeiHYHBaeTCH
SHEPrusi OJJHOATOMHOTO HJCAIIbHOTO Ta3a | 2. U3MEHSETCS B 3aBUCHMOCTH OT
IIPY YBEIMUEHUH J1aBIICHUS ... UCXO/IHOTO 00BEMa
3. yMeHbIIaeTcs
4. He n3MeHseTCs
7 Anmnabatudeckuil mpouecc - 3T0 Mpouecc, | 1. BHyTpeHHSs JHEPIHsl CHCTEMBI He
IIPH KOTOPOM ... U3MEHSETCS
2. He MPOMCXOIMT TENJI000MeHa MeKIY
CHCTEMOM U OKpPYKawluei cpeaoi
3. cuctema He coBepIaeT paboTy MPOTUB
BHEUIHUX CHUJI
4. HajJ cUCTEMOI He COBepIIAIOT paboTy
BHEUIHHUE CHJIBI
5. TemnepaTypa CUCTEMbI HE U3MEHsIeTCs
8 Boibepute mpaBuibHBIE  YTBEp)KIEHHS, | 1. 3HTpomus - 3TO QYHKIMS Mpoliecca

OTHOCAILIMECS K TOHATHIO "SHTponus":

2. B M30JIMPOBAHHOI CUCTEeMe SJHTPONUSA
He MO’KeT yObIBATh

3. B U30JIMPOBAHHOM CUCTEME SHTPONUS HE
MO3KET BO3pacTarh

4. B N30JIMPOBAaHHON CUCTEME SHTPOIUS HE
U3MEHSETCS

5. 3HTpONHS - ITO PYHKIUS COCTOSIHUSA




9 KIIJI TemmoBoit MamuHbl, paboTaromeid | 1. 1Be H30XOPBHI, IBE H30TEPMBI
6e3 oTEPh SHEPIUH, ABIsiCTCA | 2. 1B agualaThl, 1BE H30XOPHI
MaKCUMaJbHBIM, eciu e€ padouuil LUK | 3. IBe H30TEPMBI, JIBe 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 TpeHHs - 3T0 | . UMIynbCy, IEPEHOCUMOMY B €AHHHULLY
¢dbu3nueckas BeIWYMHA, YUCICHHO paBHAas | BPEMEHU, Yepe3 €AMHUILY TIOIIAIU B
HaIlpaBJIECHUH, IEPIICHAUKYIIPHOM
CKOPOCTH
2. cpenu OTBETOB HET MPABUIIBLHOTO
3. cuje BHYTPEHHETO TPEHHUs], IeHCTBYIOLIEH
MEXy CJIOSIMU KHIKOCTH Ha €IUHUILY
IUIOIIA/IA UX COMPUKOCHOBEHHUSI IPU
M3MEHEHUHU CKOPOCTH 3a €IMHUILY BpEMEHHU
4. cujie BHYTPEHHEI0 TPeHusl,
AelcTBYIOLIEH MEXKIY CI0SIMHU KUAKOCTH
¢ IJIOIIAIbI0 MX CONPUKOCHOBEHMUS,
PaBHOIi eMHNILIE, 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 IYy3bIpb W3 OJHOM U TOW XK€
xuakoctu. ['ne naBieHue MeHblue -
BHYTPH MY3bIPS WU BHYTPH Karuiu?
14 KakoBa  pasmepHocth  ko3ddunuenta | 1. 3To 6e3pasmepHas BeIMUrMHA, OJUHAKOBAs
MMOBEPXHOCTHOI'O HATSXKEHUS KUJKOCTHU? JUTSL BCEX JKMJIKOCTEH
2. 310 Ge3pa3MepHas BETUUMHA, 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 m2. Jlanenue Bosayxa 100 xIla,
TeMIiepaTypa MOMENICHUS 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/mM>, a naBieHme,
OKa3bIBa€MO€ MM Ha CTEHKH cocynaa, 3.7
klla?




17

[InoTHOCTH ~ HEKOTOpOro  raza  IpH
HOPMAJIBHBIX YCJIOBMAX paBHa 1.2 Kkr/m>.
OTHOLIEHNE YAENBHBIX TEIJIOEMKOCTEN
1.4. Onpenenurte yaeabHyIO TEINIOEMKOCTh
ra3a npu NOCTOSSHHOM 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,
OTJJABAEMOE XOJIOIUIbHUKY 3a OAMH LIUKIL

Q2=2.94 x/Ix

19

B cocyne oOwvemom 4.5 1 HaxoguTcs
3.10*% Momekyn JByXaTOMHOIO Ta3a.
Koadduiment TtennonpoBogHOCTH 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




MHMNHOBPHAYKHU POCCUN
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