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NMPEJUCJIOBHE

InpakTuueckine MATePHANL! MpejHASHAYCHE] 114 oprasusauun auddgepeH-
IMPOBAHHOI CAMOCTOATENILHON pafoThl YHALIMXCA HA YPOKAX (PH3MKIH B 10 rknac-
ce. Bpepenue 12-0anpHOi CHMCTeMbl U TeMATHYECKOTO ONEHHBAHIA yueOHbBIX
NOCTHMKeHHTT VUAIIMXCA He ommensem TeKkyllee OUeHHBAHIE. CamocTodaTeNb-
Hele paboThl pacCYNTAHBI, O0LIYHO, HA 10 =15 MHUHYT YypOKa M NO3BOJAAIOT yUH-
TEMIO B TEUEHHE CEMECTpa PeryJfapHO KOHTPOJMPOBATH CTeleHb YCBOEHHT yua-
MHMACA M3YUYaeMOro MaTepuala.

Ianroe yuebHoe nocodue COCTABIEHO B IIOJHOM COOTBETCTBHH ¢ HLIHE Aei-
cTByiomell nporpaMmoil B yueOHHKaMH. Bee sagauna COOTBETCTBYIOT PEKOMEH-
nosaHHOMY MHHHCTEPCTBOM oOpasoBaAHUA M HAYKH YKPauHbl Pacupeieeniio
yyebHOro MaTepHasia 1o TeMaM.

Bee caMoCTOATENbHEE B KOHTDOJNbHBIE PabOThI COCTABJEHEI B HETHIDEX ba-
pPHAHTAX, OTJIHYAKIIIHMXCH 110 YPOBHIO CJIOMHOCTH samannit, (HAUYAJNLHBIH YDOBEHB,
CpefHUH YpPOBEHB, JAOCTATOYHEIH YPOBeHb M BLEICOKHH VPOBEHB). YHUTBIBAA HEOAHO-
PONHOCTE KJAcCA M MHIMBHAYAJIbHBIE crocoOHOCTH JeTeil, YYHTEN: MOMET Ja-
BATL TH 3aiaHuf BhlOOpouHOo. B TeueHme ydueOHOTrO roja y4eHHK MOIKET IHEpe-
XOJIHUTE € OJHOTC YPOBHA CJA0AHOCTH HA Apyroi, Gojee BHICOKHI.

IIpu omeHUBAHUU DEIleHMA 38444 II0 12-0anpHOl MIKANe cJelyeT MMOJb30-
BATHCA KPUTEPHIMH H XAPAKTEPHUCTHKAMH ypOBHEeH, [peJCcTaBJIeHHBIMI HIME!

I VyeEnK yMeeT pPellaTh 3ajadd M yIpaKHeHHs JIMIIb Ha 1-2 no-
HauanpHblil | ppyecknx mIara penpoayKTHBHOIO XapaKTepa ¢ INOMOMIRI0 ydu-
YPOBEHD TeJifi, TO eCTh HO roToBoil OpMyJe HAUTH HEI3BECTHYIO BeJH-
(1-3 YHAY. YUYCHHK croco0eH BhINOJIHAThH NpOCTEHINHe MaTeMATHYMeCKIHe
GaJuta) onepalilui (TOM<IecTBeHHbIE npeobpa3oBaHid, BRIMMACAEHHA), BJA-
neeT yueBHBIM MATEPHAJIOM HA YDOBHE pacno3HaBaHUA ABJAEHHH
NpPUPOJEL, OTBEYaeT Ha BONPOCHEL, KOTOPLIE TpedyIOoT OTBETA «Jas»
WM ¢HET».

' . VueHUK yMeeT peliaTh NMpocTeHurne 3agatuu Imo obOpasiy He
Cpeanuii | mempie, ueM Ha 2-4 JOPMUECKHX IIAra, NPOABIAET CHOCODHOCTH
YPOBeHh 0BOCHOBLIBATE HEKOTOPBIE JIOTHYECKHE LIATH € IIOMOIIBIO yHUTE .
(4-6 VyeHUK NPOABAAET 3HAHUA ¥ TOHMMAHHE OCHOBHBEIX IOJIOZKE-
6ainoB) | muil (3aKOHOB, TOHATHIE, POPMYI, TEOPHH).

IlocTaTou- YueHurk peuraer safgavyy U ynpajxKHeHHd He MEeHBLIIe UeM Ha
MBI 4-6 jmoruyecKuX mAaros ¢ ofocHoBaHHeM M 0ea3 MOMOIIM YIHTENIA.
YDOBEHE VyeHHK IpH pemennn 3agau csobojgHO BaajgeeT H3yTeHHEIM
(7T-9 MATEPHAJIOM, IPUMEHSeT ero Ha HpaKTHKe B CTAHAAPTHLIX CHTYA-
GarIoR) nuax. [fonHOe pelieHe TAKOTO 3a/laHis OLeHUBACTCS B 9 6a/J10B,

) Vuennk pemraer KoMOMHUpPOBAHHBIE THIOBEIE 3ajayi CTaH-
BuicoriH NAPTHBIM MW OPHIMHAJNBHBIM CIloco0OM, YyMEET peluaTs HecTal-

VPOBCHB AApTHBIE 3aja4H, B YACTHOCTH Té, HTO npefiarairesa Ha OJIHM-
(10-12 nUagax.
Gannos) VueHHK NDPOABJAET TBOPYECKMUe CIOCODHOCTH, CAMOCTOATCILHO

yMeeT pellaTh 3ajavyu OoJblle 4YeM Ha 5-6 jJormuecKUx IIATOB,
{Tonmoe pemenye Takoro 3afaHKs oueHuBaercd B 12 basros.

Vyanens MOXNCEN NPediazams yuaujemyca carvomy guiiupame Ypoaeits CRONCHOCMIL
Imom eubop AGIALMCH «OOPANNOL CEAZLION YHUMENb—VHEHUR U HOMONCEN yurmene o-
e OBBeRMUGHO QNN CINENENL VEGoeHUA UZYHEHH020 Mamepuaid.
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MOJIEKY JISIPHO-KNHETHYECKA S
TEOPHSI

CamocmoamenvHan | .
paboma 1

MACCA U PASMEPBI MOJIERKY JI

Havwanvnoiu yposens

Yro aBaserca HauboJee HAMVIALHBIM OIBITHBEIM IIOATBEepXXIeHHEM
CYILIECTBOBAHMA ATOMOB H MoJeKys? Bribepure npaBHIBHBIH OTBET.
A. Nuddyaus.
b. Habnionenue ¢ nMoMOLIBK ONTHYECKOTO MHKPOCKOIIA.

B. Kanna macna pacrexkaeTcs HA IMOBEPXHOCTH BOABI TAK, UTO TOJ-
IIIHHA MACJAHON IVIEHKHM MMeeT HEKOTOPOe MHHMMANBHOE 3HAYEeHUe,
Yro aBaserca Hauboigee HarAAIHBIM ONBITHEIM I[OATBEpPKIeHHEM

nBMAceHNA Moyerkyn? Beibepure mpaBUIBHBIA OTBET.

A. Bo3HHKHOBEHHE CHJI VIPYTOCTH IpH Aed)OpPMAIlMH TeJ.

b. BpoyHoBCKOe OBHIKEHHE.

B. Habuonesne ¢ NOMOLIBK ONTHYECKOT0 MHKPOCKOIIA.
Yto asaABnfeTcA HaWOoJIee HAINIAHBIM OIBITHBIM TIOOTBEpPHISHHUEM
B3aHMOJEHCTBHA Mexay MoiexkyiaamMu? Bribepure nmpaBUABHBIH OTBeT.

A. BosHuKHOBEHUEe CUJI VIIpYIrocTH HpH aedopMannm Teu.

b. ITuddysus,

B. BpoyHoBcKOe aBHMKeHUE,
Yro sasnsgerca HauboJgee HATIAAHBIM OIBITHEIM TIOATBEP:KIeHUEM
CYILIECTRBOBAHHA IIPOMEMXYTKOB MexxAy Moserynamu? Bribepure mpa-
BUJILHBLIH OTBET.

A. HabnwopgeHue ¢ NOMOUIBI ONTHYECKOTO0 MHKPOCKOIA.

b. Inddyaud.

B. BpoyHOBCcKOe ABMIKeHIe,
IlepeuncanTe HM3BECTHBLIE BaM JA0KAasaTelbCTBA CYIIECTBOBAHUA  MO-
JTeKY .
[Tpusegure parThl, CBHAETENLCTBYIOLINE O HeJHMOCTH BEIIeCTB.

Cpednuu ypoeens

C;HDHLHU MOJIeKYJI colepxuTea B 1 Kr Bogopoaa (H,)?

Kakoe xonuuecrso BelllecTBa (B MoJAX) cogepyrurca B 10 r Boast?
T—Ie:'-riy BaBHa Macea MOJIEKYJIbI A30TAa (Ng)?

Rakxosa macca 200 mons yroexucnoro rasa (CO,)?

Raxyio Maccy umesor 2 - 10% monexyn asora (N,)?°

Onpenennre MACCY OOHOIl MOJIEKYNY BOJBL. \



Kakoe KonuuecTBO BemlecTBa (B MOJAX) COHEPIKHUTCH B AJIOMHHHE-
BOM gerasau maccoif 5,4 wr?
KakoBa ToJIIMHA MACJAAHOI IJIEHKH HA IOBEPXHOCTH BOJbI, €CJH

kannsa wmacna wmaccoit 8:.10%'r, ofpasoBana HNATHO IJIOMAALIO
0,55 m?? Kawxoit BBIBOA MOMHO OTCIOJA ClleJlaTh O pasMepax MoJie-
kyn? (IInorHocTs macna 900 kr/m?)

Hocmamounwslii ypoeens

Kaxoit o6sem sanumarT 100 Mones pryru?

Ba b cyTox mosHOCTBIO ucmapunock 5:107kr Bogst. CKOJNBKO B
cpejHeM MOJEKYJ BBIJIETANO C ITOBEPXHOCTH BOAEI 3a 1 c?

Ine Gosiblile aTOMOB: B CTakaHe BOAbI mum B crakaHe prytu? Bo
CKOJBKO pas?

3uaa uucno ABoragpo, onpegenure obbeM U JHAMETP aTOMA 30J0Ta.
Ha pmerans, IUIOMias IoBepxHocTu Koropoit 20 cm®, HaHeceH cJoi
cepebpa ronuuuoit 1 MmM. CKOJIBKO aTOMOB cepebpa COINEPHUTCA B
aTOM cJyoe? |

B xomHaTe obbemom 60 m® menapuin KamenbKy AYXOB, COOEPKAIIYIO
10 r apomaruueckoro Beurectsa. CKOJIBKO MOJEKYJ apoOMaTH4ECKO-
ro BelecTBA TIONANAET B JIETKHEe UeJIoOBeKa mpH KaxaoMm Baoxe? O0b-
eM BABIXaemoro Bosgyxa 1 am’. MojsApHas macca apoMaTHYeCKOro
pemgecTBa 1 Kr/Mous.

Buvicoxuil ypoeenv

Osepo co cpefHell raybumoit 5 M M mIomAAbI0 4 KM® «IOCOJHIH,
6pocuB KpucTamnuk nosapensoit conmm NaCl maccoit 10 mr. Cnycrs
OueHbL [IJIMTEJBHOE BpeMf H3 03epa 3auepmHyIM CTakaH BoJbl 0bbe-
moMm 200 cm®. CxonbKO MOHOB HATPUSA U3 GPOLIEHHOTO KPHCTAJIHKA
OKA3aJIOCh B 3TOM CTaKaHe?

[Ip KOMHATHONH TeMIeparype W HOPMAaJbHOM ATMOC(EPHOM HAaBlIe-
HHUH AONYyCKaeTcs BBITEKaHWe MeTaHa B OBITOBOM I'a3oBOH IUIMTE He

Gomee 1,1-10% m*/c. OnpemennTe KOJMYECTBO MOJEKYJ rasa, Mos-
BUBINMXCH B KOMHATE BCIEACTBME TAKONO BBITEKAHWSH, €CJIH IIJINTA
OBINTA BKJAOYEHA B TeUeHNe TpexX 4acoB.

Cunrag, uro o6beM MoJsekyn Boabl pasen 1,1:107cm®, HafiTn, Ka-
KOl NpPOLEHT OT BCEro NMPOCTPAHCTBA, 3aHATOTO BOAOI, NPUXOAUTCH
Ha JOJII0 CAMHX MOJIEKYIIL.

Paccrosumue Mexxay ILEeHTPaAaMH COCeJJHMX AaTOMOB 30JI0Ta PAaBHO
2,9 - 1079 . CKOJBKO ATOMOB VJIOMKUTCS IO TOJNI[MHE JHUCTOYKA 30-
aota Tonmugo# 0,1 MEM?

Kpucrann nosapenHoit comu NaCl umeer kybuueckyo dopmy u CO-
CTOMT M3 uepeAVIOLIHXCH MOHOB HaTpuA u xJsopa. Haifinure cpenHee
paceroanue wmemny 6Grmoxafinrux MOHOB, ecHH  TUIOTHOCTH  COMY
2200 wr/m”.



6.

IIpu B3pwie arommuolt Gomber (M = 1 kr mayromus *“*Pu) nomyuaer-
CA OJHA pPamMoaKTHBHAA 4YaCTHIA HA KaM/blil aToM IIJyTOHHSH.
ITpepmosaras, 4To BeTpHI PABHOMEPHO MepeMelIHBAIT 3TH YACTHILBI
BO BCel aTMmocdepe, IMOACUUTATE YHCIIO PAgHOAKTHBHBIX HAaCTHII, I10-
napamoiux B obwvem 1 am® sBosayxa y nmosepxHocT Semmm. Pampuye

3eMJIHU NPUHATE paBHBIM 6 - 10°% .

Camocmosmenvhasn | ,
paboma 2

OCHOBHOE YPABHEHME
MOJEREYJAPHO — KHHETHYECKOMH
TEOPHUHU TABA

==

Havanvuolil ypoeens

Rak M3MeHUTCA naBleHMe MIEATBHOTO T'a3a NPU YBEJIMYEHHY KOH-
HeHTPallHi €ero MOJeKya B 2 pasa, eclIM CpPeJHSAS KBaJApATHUHAS
CKOPOCTE MOJIEKYJI ocTaeTcss HeusMeHHOI? Brifepure npaBHIBHBIN
OTBET.

A. YmenpiiuTca B 2 pasa.

B. ¥Bennuurca B 2 paaza.

B. Ocranerca HeMaMeHHOII.
Kax maMerNTCA naBieHHE WAEANBLHOTO rasa, eciiu 1P HeM3MeHHOI
KOHUEHTPALLMM CPEAHAA KBaJpaTHUHAf CKOPOCTH MOJEKYJ VBeJH-
uuTcA B 3 pasa? Bribepure npaBunbHbIN oTBeT.

A. YBenuunrca B 3 pasa.

B. ¥YMensmuTcsa B 3 pasa.

B. ¥Veenuunurca 8 9 paas.
Kax maMeHUTCA AaBNeHHE HIeanbHOIO rasa, ecJaM Ipu HeHa3MeHHOII
ROHUEHTPALIHH CPEIHASA KHHETHUECKAS DHEPIUS MOJEKYJ YBEIMUMT-
cA B 3 pasa? Bribepure npaBUABHBIN oTBET,

A. YBenuuurca B 9 pas.

B. Veenuuurca B 3 pasa.

B. YMmenrmurea B 3 paza.
KRax mamenurcs paBiieHMe HeaJbHOTO rasa NPHM YMEHBIIEHHM KOHIIEH-
TPauuK ero MoJeKys B 4 pasa, ecsim cpejHSAs KBaJpaTHYHAS CKOPOCTE
MOJIEKYJI ocTaeTcAd HeHaMeHHOU? BrifepuTre npaBMIBHEIN OTBET.

A. VMmensmnrea B 2 pasa.

b. ¥Ymensmuresa B 4 pasa.

B. ¥Ysenuuurca B 4 pasa.
Kax uamenurcs napnenne HIeallbHOIO rasa, eclId IIpH HeH3MeHHOIl
HROHUEHTDAUMK cpefHas KBajpaTUUYHAs CKODPOCTE MOJIEKYI VBeJH-
UATCA B 2 pasa? BribepnTe MpaBuMiIbHEI OTBET.



A. ¥Yeennuurca B 2 pasa.

B. YmeusminTea B 2 paaa.

B. ¥VBeauuurca B 4 paa.
Kax mamMeHMTCH AaBlIeHMe HAeaJbHOrO rasa, eclM IIpH HeHM3MeHHOH
KOHUEHTPALMM CpefHAA KHHETHUeCKAd 3JHEePrHA MOJIeKYJ YMEeHb-
murca B b pas? Bribepure npaBuIbHBIN OTBET.

A. VBenuunrca B 9 pas.

B. ¥YMeHBIIINTCA B D pas.

B. ¥Veenuuurca B 25 pas.

Cpednuu ypoeens

IMox ®akuM JAaBIeHHEM HAXOJHUTCA a3 B cocyje, ecid CpeJHHH
KBaJpPAT CKOPOCTH €ro MOJeKyJ 10° M%/c?, KOHUeEHTpalMsa MOJEKY
3.10% Mm%, a macca Kaxnoit monexynast 5- 107 xr?

Kak #“3MeHHTCA JaBJeHHe rasa, ecJIM KOHIEeHTpalHA ero MOJeKYJ
yBeJMUMTCA B 3 pasa, & cpeaHAs KBaJpaTHYHAsd CKOPOCTE MOJEKYN
yMeHbIINTCA B 3 pasa?

B 1 m®rasa npu masnemum 1,2 10°IIa comepxkmres 2 - 10*° Momerya,
cpefHsasa KBaapaTuuHas ckopocTk koropelx 600 m/c. Onpenenuts
Maccy OJHOH MOJeKYJBl 3TOr0o rasa.

OnpegeanTh CPEAHIOID KHHETHUECKYI) JHEPruio MOCTYIaTeNbHOTO
IBMMKEHUS MOJIEKYJI TasoB BosAyxa npu gasienmu 10°IIa. Konumes-
TPALMS MOJEKVJI BO3LYXA NPH HOPMAJBHBIX ycaoBuax 2,7 - 10%° a2
OnpenenuTh CpelHION KBAAPATHYHYIO CKODOCTH MOJIEKYJ rasa, Ha-
X0JAlIerocd mojJ AaBJeHNeM 6-10°I1a, ecnM KOHIEHTpPAIMS MOJIe-
kysn 10%° M7, a macca xampmoit Moserysr 2- 107 Kr.

HaiiTy cpefHIO KHHETHYECKYIO JHEpPrii MOJeKYJIbl OJHOATOMHOI'O
raza npu gasienun 20 xlla. KoHueHTpanmus MOJEKyJ 9TOro rasa

IPH VKASAHHOM AaBleHuM cocrasiser 3. 10%° m2

Hocmamounblil Yypo6eHb

OmnpenenuTs IJIOTHOCTE Kucaopoaa npu pasyienuu 1,3-10°Ila, ecnu
CpelHAA KBAApPATHYHAA CKOPOCTbL €ro MoJiekyJs paBHa 1,4 - 10° m/c.
Kakoe maBjieHHe HAa CTEHKH cOCyJa NPOH3IBOAAT MOJIEKYJBI rasa, ec-
a macea rasa 3 - 102 xr, oowem 0,5 - 107° m?, cpenusa xBagpaTuy-
Haf ckopocTk Mosexkya 500 m/c?

Kaxopa cpegHAS KBafpaTHYHAs CKOPOCThL ABHIKEHHS MOJEKYJ raaa,
KOTOpBIHl 3aHHMaeT 00BeM O M npr papmenmm 2 - 10°IIa um umeer
maccy 6 Kr?

Kaxopo nasnenme yriexuciyoro rasa (CO,), ecant B 6annone obseMoM
40 1 comepxurca 5107 MoneKyJs, a cpegHAA KBaApaTHYHAaA CKO-
pocts Moneryn 400 m/c?

YeMmy paBHaA CpeAHAA KHHETHUECKAsd IHEPrus XaoTHHECKOro JNBMXKEe-
HUA MOJIEKYJ aproHa, eciy 2 KI ero, HaXogACh B cocyde oObeMOM

T



1.

8

2 m°, okrasmiBaor paBnenue 3 - 10°Ila (MonapHas Macca aprosa
0,04 xr/mons)?

OnpenenuTe KHHETHYECKVIO DHEDPrHI0 XaoTHYeCKOro IOCTYIaTeNbLHO-
ro ABMMEHUA BcexX MoJjeKyJa Jwoboro rasa B fannoHe eMKocTeio 10 7

1 pasaenuem 0,4 . 10° I1a.

Buvicoxuu ypoeens

MoneKyJel OgHOrO rasa UMelT B Z pas Oospuiyio Maccy, 4eM MoJie-
KyJael apyroro rasa. CpaBHUTE MX JABJeHWHA NpPU OAUHAKOBLIX KOH-
LIeHTPAIlAX MOJIEKYJ, ecJI OJMHAKOBEI: a) cpegHMe sHepruu; 0) cpen-
HHe KBAaJIpaTHYHLIE CKOPOCTH MX MOJIEKYJI.
HMameHNTCS AM AaBlIeHHE BO3AYXa, €CJIM MOJEKVJhl a30Ta 3aMeHMTh
TAKHUM XK€ KOJMYECTBOM MOJIEKYJl BOASHOI'O Imapa [IpH COXpPaHeHUH:
a) CcpegHeM KBagpaTHYHOH CKOPOCTH MDJIEI{‘},UI, 6) KUHeTHYeCKOH
BHEPTHH MOJMEeKya?
YacTs CTEHKH cocy[a IOKPBIIH KJEeeM, IOorJIoL[alol[MM Bce Nnanalo-
IMe MOJeKyJsl rasa. MaMeHuTcs JH JaBjleHHe rasza Ha 3TOM V4YacT-
Ke cteHKH! OrBeT 000CHOBATE.
B repMerTu4YHO 3aKpBITOM COCYAe HAXOAHUTCHA CMeCh H3 OIHOI'0O MOJIH
BOJIOPOJia M ABYX MOJEH KHCJIOpOAa NpH NaBJeHWH p,. Memxay raaa-
MH IPOMCXOAMT peaknusa c obpasoBaHuMeM BoOASHOro mnapa. Kakoe
JaBJIeHHE VCTAHOBHTCA B DalyIoHe HOcke OXJaKJIeHHd [0 [IepBOHA-
yanbHOH Temueparypei? Ilap me KogmeHcHpyerc4.
I'as maccoit 15 Kr, MOJeKyJbEl KOTOPOTO COCTOAT M3 ATOMOB BOAOPOIA
yraepoaa, copep:xar 5,64 -10°° monexkysn. OnpepmenuTbh maccy aro-
MOB yIrJiepojia ¥ BOJAOPO[Aa, BXOAAIMX B MOJIEKYJIY 3TOr0 raaa.
B nomemienuy mmomaabio 100 m? u Beicoroit 4 m pasnur 1 1 anmero-
Ha. CKONMBKO MOJIEKYJl AlleTOHA CcoAep:xuTcA B 1 M° Boaayxa, ecau
BeCh AIleTOH MCIAPMJICA M PABHOMEPHO paclpefesHscs 10 IoMelle-
Huio? XuMmuyeckasa gopmyaa amerosa (CH),CO.

Camocmoamenvrasn
paboma 3

TEMIIEPATYPA

B MOJEKYJAPHO — KHHETHYECKOH
TEQOPUH TA30B

HauanvHblit YpoeeHvs

Kax usmennrcs cpepmsas xumHeTHUECKAS JHEPIUA TEMIOBOrO LBHMKE-

HHA MOJNEKYJ HAeaJlbHOTO rasa NpH VBEIHYEHHH abcosioTHOH TeM-
IepaTypsl B 2 pasa? Brifepure npaBHIBHBIM OTBeT.



A. ¥Yeenanuurca B 4 pasa.

B. Ymensmutca B 4 pasa.

B. ¥YBenuunTcs B 2 pasa.
[Ipu HArpeBAHMH HEANBLHOTO rasa CPeAHAd KHHETHUecKad SHEpPIitA
TeILJIOBOTO JBIIKEHHUS MOJeKyJ yseiwduyiace B 3 pasa. haxk u3MeHH-
jiack Tpd dToM abcosIoTHAsA TeMriepaTrypa raza? Bribepure npaBulib-
HEIi OTBET.

A. Veenuuuiaack B \E paas.

B. ¥Yeenuuunack B 3 paaa.

B. YVeenuuuaack B 9 pas.
AfconioTHAA TeMIeparypa HAeajJbHOro rasa yeeauHIlIach B 4 paasa,
a KOHIIeHTpanus MOJEeKYJ ocTajach memgMenHoil. Kak HM3MeHHJIOCh
nasienue rasa? Boibepure JpaBUbHBIM OTBET.

A. JlapneHue rasza oCTanoch HeM3MEHHBIM.

B. IlaBneHne rasa yBeJHHUHJIOCH B 2 pasa.

B. Ilapnenue rasa yBeJqudusocs B 4 pasa.
CpenHAd KHHeTHYECKAdA JHEPTHA MOJEKyJ HealbHOTO raza yBeIH-
yujach B 2 pasa NpM HeW3MeHHON KOHIeHTPalrHu. BrpibepuTe mnpa-
BUJIBHOE VTBep:KIeHHE.

A. CpefHafA KBaJgpaTHYHAsA CKOPOCTh MOJIEKYJ ra3a yBeJIHHUHJACh

5 2 pa3a.

B. TemnepaTypa rasa yBeauuyniack B 2 pasa.

B. laBieHHe ra3a yBeJIUUIHIOCH Dosee ueM B 2 paaa.
AGconioTHAS TeMieparypa HAealbpHOr'o rasa yBelHdIHiach B 3 pasa
Ipy HEMBMEHHOM KOHI@HTDAIMH. BrifepuTe NpaBUIbHOE YTBEPKIEHHE.

A. Cpenusisi KHHEeTHMECKas dHeprud MOJEKyn1 rasa yBeJIMUHNiach B

J3 paa.

B. JlapneHue rasa yBeJHUHJIOChH B 3 paaa.
B. Cpenusa KBafpaTHUHAs CKOPOCTbL MOJIEKYJ Tasa yBEJIMUNUJIACE
B 9 paa.
IlaBneHHe MAEATLHOrO raza yMEHBIIMJIOCE B 92 pasa NpH HEM3MEeHHOH
KoHIeHTpauun. Beibepure NpaBHibHOE YTBEPHKACHHE.
A. AbcodioTHAS TeMIeparypa yBeJuumnjaach B 2 paaa.
B. Cpenuaf KBaApaTHIHAA CKOPOCTH MOJIEKYJ Iasa YMEHLILIHJIACh

8 /2 pas.
B. Cpenuss KHHeTHUECKAd DHEPrHs MOJEKYJ raja yBeldHdunach B
2 paga.

Cpednruil ypoeens

B cocyme HaxXOAWTCA ras IpPH TeMIieparype 273 K. Onpenenunre
CpeaHION KHMHeTHUYeCKYID SHEPIHIO XAOTHUYECKOro JABHMM{eHHid MOJe-
KYJI rasa.

OmnpefenuTe TeMIepaTypy rasa, ecjiu CpeaHsid KHHEeTHHecKas IHep-

PHA XAOTHYECKOro ABMXKEHUs ero pasHa 5,6 - 1077 ITax.
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Haiitu Temneparypy rasa npu gasnenuu 100 x[la u KOHIEHTpPALHH
mosexysn 10%° m2,

Kakoe naBieHHe NIPOM3BOAAT Iaphl PTYTH B Banioe PTYTHOH JaMm-
nel obbemom 3 - 10°mPnpu 300 K, ecnm B meit comepiuTes
10'® monexyan?

CoBpemeHHBIE BaKyyMHBIE HACOCHI IO3BOJAIOT NOHNKATL NABJIGHUE
mo 1,3 -107'"ITa. Cronpko MOJNEKVJ rasa comepseuTess B 1 em® npn
VKa3aHHOM JaBJeHHH U TeMmieparype 27 °C?

ITpu remmneparype 320 K cpeiHsas KBAZADATHYHAS CKOPOCTH MOJEKYJI
kucsopoga 500 m/c. OnpenenuTs MAcCy MOJEKYNBl KHMCJIODOXA, He
nonsayAck Ilepuognyecyoil CHCTEMOH 371 MEHTOB.

Hocmamounolii yposeenw

Monexynest kakoro rasa npu 20 °C HMeOT CpeNHION KBaJApaTUYHYIO
cxkopocThk 010 M/c?

BeruncanTe 4MCIO MONEKYJ BO3AyXa, HAXOAANIMXCH B IOMEIIeHUH
pasmepom 6 x 4 x 2,5 M npum remmeparype 27 °C M paBnenun
99,8 klla.

[ennit maxopurca npu remneparype 580 K. Ilpu kakoii Temmepary-
pe [HAONXeH HaxXOAUTHBCA BOAOPOA, 4YTODBI CpeAHAA KBagpaTHUHAA
CKODOCTb MOJIEKYJI 3THX rasoB Onlna ofHa u Ta xe?

Ilpu Kaxo# TeMIepaType CpefHAsS KBAAPATHYHAA CKOPOCTH MOJEKY
yraekucnoro raza CO, pasra 400 m/c?

Onpenenure cpeAnne KHUHETHYECKHME BSHEPIMM  IIOCTYHIATEJILHOIO
ABMIKCHHA U CpPeJiHHe KBAAPATHUYHBIC CKOPOCTH MOJIEKYJN KHCIOPOJA
H Boaopona npu remneparype 27 °C? Karoil BEIBOJA MOKHO caesaThb
M3 MNOJYy4YeHHEIX OTBETOB?

Ilocne Toro, xak B KOMHATe NPOTOIMJM IeYb, TEMIEPATYDA IIOXHH-

nack ¢ 15 °C go 27 °C npu HemamMeHHoOM gaBreHun. Ha CKOMBKO npo-
LIEHTOB M3MEHHUJIOCh YHCI0 MOJEKYJI B 3Toll KoMHate?

Bovicoruil ypoeens

Kakoe umcsio MOJIEKyJN JABYXaTOMHOTO rasa COJEDIKUTCA B COCYHe

o6semom 20 cm’npu paBmenuu 1,06 - 10'TIa u remmeparype 27 °C?
Kakoii sHeprueil Tenaosoro ApuseHns o6aagaloT 3TH MOJIEKYIbI?
O6mas KHHeTHYeCKAs SHEPIUs MOJIEKYJ MHOI'OATOMHOIO rasa pABHA

3,2 kll3x, a macca 2 - 10° kr. HafiTi cpefHION KBAAPATHYHYIO CKO-
POCTh MOJIEKYJI 3TOr0 rasa.

B Gannone pagumonamnel obwemom 10! m® maxomurca 4,1 - 10 mo-
TeKyn Boaayxa. OnpefesuTh CpPefHIOKN KBAAPATHUHVIO CKOPOCTE MO-
JIEKYJI, ecIu gaBienue B amre 13,3 mIla.

Amnyna ofhemom 1 cvM®, cogmepsxalias BO3JAYX IPH HOPMAaJLHBIX yC-
MOBHAX (py = 10°Ila u T, = 273 K), ocraBjeHa B KOCMOCe, T/Ie JaB-
IEHHE MOKHO NDUHATL pPABHBIM Hyawo. B amnyne npobGHTO OTEBep-



crue. Uepea Kakoe BpeMsd JaBlieHHe B aMIIyJe TOKe CTAHET PaBHEIM
HYJII0, eCJIM 38 KaXKAyIo CEKYHAY M3 Hee BhlIeTaeT 10® monexyn?
Onpefenure CPeAHIOI KBAAPATUIHYIO CKOpPOCTh DPOYHOBCKOM 4acTH-
npt npu Temmeparype 27 °C. BpOyHOBCKYIO yaCTUILY paccMarpuBanTe
KaKk IIapuk paguycom 1,5 MKM, IJIOTHOCTB KOTOpOr'0 paBHAa
2700 xr/m".

Cocya cooblaercd C OKPYKaOIUM IpOCTPAHCTBOM 4Yeped MAajoe OT-
pepcrie. TeMmeparypa rasa B OKDPYKaioIieM npocrpascrse T, nas-
neaue p. 'ad HACTOJNBKO paspeeH, €UTO MOJIEKVJbl TPH HNpoJsieTe B
cocyh M M3 COCYy/a HA MPOTAXKEHHH pasMepos OoTBepCTHS He CTAJKH-
BalOTCH APYT ¢ apyrom. B cocyne nojjlepsKuBaeTcA TeMIepaTypa 4T,
Karkum 6yzer gaBjieHWe B cocyae?

11
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CBOUCTBA I'A30B

Camocmoamenvnas
paboma 4

YPABHEHHE COCTOSAHUA
HIEAJBHOIO TA3A

Havwanvnwvii ypoeens

B cocyne maxoamnack HeKOoTOpasi Macca HMeasJbHOro rasa. JlaBnenue
rasa ypeJudyusiy B 2 pasa, a abCOJIOTHYIO TeMIlepaTypy YMeHBIIHJIH
B 2 pasa. Beibepure npasuiibHOEe VTBep:AAeHHE.,

A. ObbeM rasa ymenblIniIcAa B 2 pasa.

b. O6wem rasa yesennumicsa B 2 pasa.

B. O6sem rasa ymenbiunica B 4 paaa.
B cocyge maxommnach HeKoTropas Macca MieasabHoro rasa. Ob6mem ra-
3a yBeaMuuJd B 3 pasa, a abCOJIIOTHYI TeMIepaTvpy VMeHBIIHJIN B
3 pasa. Beibepute npasuibHOe yTBep:KAeHHE.

A. JlaBnenue rasa ocTajoch HEM3MeHHBIM.

b. JJaBnenue rasa ymenbuiniocsk B 9 pas.

B. JlaBnenue rasa yBeJHUYMJIOCh B 3 pa3a.
B cocysne maxoaunack HeKOTopas Macca ujeasbHoro rasa. O6sem ra-
3a yMeHbLUMJIM B 2 pasa, a JaBJeHHe rasa yseJuuwan B 2 pasa. Bei-
DepuTe npaBMiIbLHOE YTBEpIkKIeHHE,

A. Temneparypa rasa ysenuumnaack B 4 pasa.

b. Temneparypa rasa He HaMeHHJIACS.

B. Temmnieparypa ymensinunace B 4 paza.
B meramimveckom GajysioHe HaXoAMJach HEKOTOpasi Macca KHCJIOPO-
Aa. BeneacrsMe HeMCHIPAaBHOCTH BEHTHJSA Macca KHCJIOPOAA VMEHb-
IIHJach BJIBOE NMpPH HEM3MeHHOIl TeMmnepartype. 'ad MoOMKHO CYHTATH
naeanbHeIM. Bribepure npasuibHOe yTBep:aeHHe.

A. Obrem kncnopoja B 6assloHe YMeHBIIHJICA B 2 pasa.

B. apnenne xucnopoaa B 6asuioHe yMeHBIIMIOCH B 2 pa3sa.

B. llasnenue kucnopona B 6asjioHe VBEJIHYHIOCH B 2 pasa.
Kax mamenurcs pasnenme renmuss Maccoit 2 xr, ecam ero obbem yBe-
AUYMIN B 4 pasa, a Temnepatypy VBenwdunau B 4 pasa? BruiGepure
NMpaBUJbHEII OTBeT.

A. ¥Yeenuuurcs B 16 paa.

bB. ¥Ymenbiunrca B 16 pas.

B. He uamenurcs.
Kaxk namenurcsa TeMmneparypa a3ora maccoil 1 Kr, ecqii ero gaBJjieHHe

YMEHBUINTL B 3 pasa, a o0beM yBeanuuTh B 3 pasa? BriGepure mpa-
BUJLHLII oTRBeT.

A. He M3MEeHWUTCH.



B. YmensmuTca B 9 pas.
B. Veeanuurca B 9 pas.

Cpednuil yposenv

Kakopa Temmeparypa 1,6 - 10 °Kkr Kucaopoja, HaXOAALIErocs IOA
napnenuem 10°I1a m sammmalomero odmem 1,6 - 10 * »*? MoxnsapHas
macca kucaopoaa 0,032 kr/MoJs.

Cocyn emxoctbio 2 - 107 M Bamonmen a3oToM MOA  AaBJeHHEM
2 . 10°ITa npu Temneparype 27 °C. OnpejesanTe Maccy asora B COCY-
fle, ecJIM ero MoJiApHasa macca 0,028 rr/mMoJb.

OnpejennTe JaBjeHHe BO3AyXa B COCYAe oopemom 2 - 10°% M*, ecom
ero macca 1,2 - 10?kr, remmeparypa 27°C, a moispHad wmacca
0,029 kr/moJb.

O6bem Bomopoxa mpu Temmeparype 50 °C u nasreHun 0,98 - 10° Ila
paser 2,5 - 10 ? m*. Kakop ofbem Toif sxe Macckl BOAOPOAA IpH 0°Cn
nasnennn 10° ITa?

[pu nasnenun 10°Tla u temmeparype 15°C BO3AYX MMeeT 00BeM
9.10%n° Ilpu KakoM JaBJeHHMM JaHHas Macca BO3AyXa zaiiMer
o6pem 4 - 107% M, ecin remmeparypa ero crater 20 °C?

KakoBO KOJMYECTBO BellleCTBAa B rase, ecji NpH TemnepaType -13 °C
u nasienun 500 kIla o6bem rasa pasex 30 n?

Jlocmamounblil Yypo6eHs

Onpegenure MJIOTHOCTH BOAOPOAA MpH TEMIEPATYPE 17°C u pasJe-
unn 204 xlla.

KakoBa pasHuua B Macce BO3JAyXa, 3aIoHAIOLIEro noMereHne odnbe-
mom 5O M?, 3MMOIl M JIeTOM, €CJIM JIeTOM TeMIepaTypa IOMEeIleHiA

nocruraer 40 °C, a aumoir nagaer 10 0°C?
CKOJBKO MOJEKYJ BO3JAyXa BBIXOAWUT #H3 KOMHATHI obbeMoM

120 m*npu nosbimenun Temneparypst ot 15°C a0 25 °C? Armo-
cpeproe nasnenue 10° Ila.

Koraa M3 cOCy/ia BHIMYCTHJIM HEKOTOPOE KOJIMYECTBO rasa, AaBJIEHUE
p mem ynasno Ha 40%, a abcomoTHas Temieparypa — Ha 10% . Ka-
KVIO 4acTh rasa BeITycTHIN?

B muauuApe moj mopiiHeM muomiansio 100 em’ Haxoaurea 28 r aso-
ra npu Temneparype 273 K. llnauuap sarpeBaeTcs A0 TeMIIEPATYPLI
373 K. Ha xakyo BBICOTY MOJHMMAETCH NOpIIEeHb maccoit 100 kr? Ar-
moceproe nasienne 10° [1a.

Macca 716 Mr OpraHM4YecKOro COeJUHeHNns, HMEIOLero thopmyay
(C,H,0), npu pasnesun 10°Ila n Temneparype 200 °C 3annMaeT B ra-
3oobpasHoM cocTosiHum obpeMm 243 em®. Haitrut n.

I[MIMEAPUYECKHMIT COCYl AGAUTCA HA JBe HACTH MOJBINCHEIM MopLi-
nem. Kakopo ByjaeT paBHOBeCHOe TI0JIOXKeHHe NOPIIHA, Korja B OAHY
qacrs cocvaa noMelrleHo HeRkOoTOpOEe KOJAHNYEeCTBO KHCJIOpOoaa (U:}. B
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APYIyio — TaKoe e [0 macce KoyguvecTBo pojopoma (H,), ecnm
nnuHa cocyna 85 cm?

B nerxkoif repmeruuHON 000JI0UKe BO3AYIIHOrO iapa HAXOAMTCH BO-
nopoji. OnpegenuTs NogbeMHYIO cuay mapa. Cumrars, 4TO 000JOYKa
c/enaHa M3 Heynpyroro MarepHaja ¥ Moker cBobOAHO PACTATHBATH-
ca. Macca Bogopoga m. MonapHas macca Bosayxa 0,029 kr/mous.

B sakpeITOM LMIAMHAPE II0 OAHY CTOPOHY JIErKONOABHIXHOIO IMOPIII-

HA MMeeTCA HeKoTropas macca rasa npu tremmneparype —170 °C, mo
APYryK© — Takas »Ke macca 3aroro rasa npu rtemneparype 25 °C.
[Topumess HaxomuTca B paBHoBecuu. O6mmit o6nem rasa 4 -107* m®
Onpepenure o6beM rasa B KaXA0# M3 yacTeil muaHHApPA.

3aKpBITEIN ¢ 000MX KOHIOB IMJIMHJAD HAIOJHEH rasoM H pasjelieH
JIETKOTIOIBHIKHEIM MMOPIIHEM Ha /Bé paBHBIE 4YacTH AJIHHON 110

0,34 m kapasa. Temneparypa raza 27 °C. Ha ckonpko rpaaycoe Ha-
/10 HarpeTh ra3 B OJHON ITOJIOBMHE LMJMHApA, 4To0Bl NMOPIIEHBL CMe-
crunca Ha 0,1 m?

Bovicoxuu ypoeens

I‘EPMETH‘:[H{]' EEHFHTHﬁ COCYA MNOJHOCTBK 3AII0OJIHEH Bﬂﬂﬂf{ IIpH TEM-

neparype 27 °C. KakuMm craso Obl jaBjieHHMe BHYTPH cocyja, ecsH Obl
CHJIBI B3AaUMOJENMCTBHA MeXXJV MOJEKVJIaMH BOJbLI BHE3AITHO HCYE3TH?

Hexoropeiii raz npu remneparype 91 °C u masnenuun 800 xklla umeer
niorHoers 5,4 kr/m®. HafiTu Maccy ofiHOI MOJIEKYJILI 3TOTO rasa.

Ha pHe cocyaa, 3amOJIHEHHOTO BO3AVXOM, JIEMKHT I[IOJIBLIH CTAJLHOMH
mapuk paguycom 2 cm. Macca mapuxka 5 r. o kKakoro gaBjieHHsA
HaJ0 C)KATh BO3AYX B cocyje, 4ToOBl wWIApMK NOAHAJNCA BBepX?
Cunrarh, 4TO BO3AYX nNpu OONBIIMX AABJIEHHAX MNOAYMHAETCA ypas-

HEeHHMI0 rasoeoro cocrosinua. Temneparypa Bosayxa 20 °C (cxkarue
BO3AYXA MPOUCXOAHUT JOCTATOYMHO MEJIJEHHO).

OnpepenuTs TeMIepaTypy rasa, Haxoasfilerocsi B 3akpeiTom Oanio-
He, ecJM ero gasjeHue ypeauuuaock Ha 0,4% nepsoHauansHOro npu
Harpesanuy Ha 1 K.

ToHKOCTEeHHBIIT pe3uHOBBIM map maccod 50 r HamosHeH as3oTOM H
norpy»ex B oaepo Ha raybumny 100 M. Hajlitu maccy asora, ecau
[Iap HAXOJMTCA B MOJIOXKEHWM paBHOBecHA. ATMoctepHoe HaBlieHHe
760 MM pr. cT. Temnepawpa B raybune osepa 4 °C. Hars:xeHuem
pe3uHbl npeHebpedsn.

IIsa cocyna HamoJMHEHBl OJHMM M TEM e rasoM I0J JAaBlieHHeM
4-10°ITa u 9-10° ITa maccoit 0,2 kr u 0,3 Xr cooTBeTCTBEeHHO.
Cocyasl coefMHAT TOHeHBKON TpybOkKoiH. HaliTn ycraHoBuBLIee-
CA [aBjieHMe B cOCyjax, ecJad TeMIeparypa rasa B HHX Omlia

OMHAKOBA M TMOCJIé yCTAHOBJIEHHA HCKOMOIo JaBlieHHA YBeJIH-
uunace Ha 20%.

B 6annone o6wemom 0,2 m®maxomgmres ras noj aasnenuem 10°Tla
npu Temneparype 17 °C. Ilocsie moAKAYMBAHMSA rasa gaBJjeHHe I10-



Beicusock no 3-10° ITa, a Temnepatrypa yBeamuunacek o 47 °C,
Ha cKOJBKO YBEJMYMJIOCH YHMCJIO MOJIeKyJa rasa?

B uuauMHApe IIOJ HEBECOMLIM I[OPLIHEM HAXOAMTCA ras IpH aTMO-
chhepHoM paBieHun p,u rtemneparype T,. Ilopmens yaepkuBaercs
yIOpyroil npyuHoii., Bo CKOJBKO pa3d HYKHO YBeJHYHMThL TeMIIepaty-
py rasa, 4urobsl ero obbem ysenuumica B 1,5 pasa? Ecan ras nmoJHo-
CThIO OTKA4YaTh M3-IOJ] IMOPLIHA, nopiieHb Oyjer HAXOAMUTHLCHA B pas-
HOBECHM Y JHA LIMJIMHIApA.

B BepTHMKaJLHO PACMOJOMKEHHOM LHJINHAPE HAXOAWTCA ra3 MaccoH
m. 'a3z orgenen or armocdepsl nopuiHeM maccoit M, coeITHHEHHBIM C
AHOM NMJIMHApPA TPYXKUHOH xecTkocthio k. Ilpm Temmeparype
T, mopuleHs pacmoyIo¥eH Ha paccrosHumm h or aHa nuauuapa. [o
Kakoit remmeparypwsl T, Hamo Harperb ras, uToObl NOpIUIEHb NOAHAJCH

no BeicoTsl H? Monsipuas Macca rasa [l.

10. B BepTHKAJBLHO PACMHOJOMEHHOM HWJIMHJApPe ceYyeHHeM S IMOJ MOopIi-

HeM Maccoit m HaxoawTca Boaayx npu temneparype T,. Korma nHa
NoplleHb MOJIOKHJIN I'pya Maccoii M, paccrosHue €ro oT AHa IUJIHH-
fipa YMeHbIIWJOCh B N1 pa3d. Ha CKOJBKO MOBBICHJIACHE TeMIepaTypa
Bo3fiyxa B nuaneape? ArmochepHoe AaBieHHe PABHO Pg.

CamocmoamenvHasn =
paboma 5

U30IIPOINECCHI B 'A3AX

Havwanvuulil ypoeerv

Kaxoe M3 npusejleHHBIX HMKe YpaBHeHMIl cooTBeTcTByerT M3obapHOMY
npoueccy B uiaeanbHoM rage? Beibepure npasuiibHOE YTBEPIK/EeHHE.

A, Svoe
L T

R
T T,

B. pV, = p,V,.

Kakoe M3 mpuBeJleHHBIX HHUXKe YpPaBHEHHI! COOTBETCTBYeT HM30TepMH-
yecKOMY IIpoueccy B uaeajbHoM rasze? Bribepure npaBHJIBHOE YT-
BepIKaeHHe.

e e K
p. Y
g Pk
p, T
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v, T,
Kakoe M3 npuBefileHHLIX HIXKe YpaBHEHHII COOTBETCTBYET H30XOPHOMY
npoueccy B ujeaJibHOM rasze? BrnibepuTe npasmibHOe yTBep:KIeHHe.

A, Voly-= Vol

b. pT, = p,T,.

B. pV, = p,V;.
IIpu ocymiecTBJIeHMH KAKOro H3ompolecca yBeJudyeHue abcoJIIOTHOMN
TEeMMNepaTyphl HAEaJIbHOrO rasa B 2 pada NPHBOAMT K VBeJHYEeHHIO
JlaBJIeHHA rasa toxke B 2 pasa? Brifepure npaBHJIBHEIH OTBeT.

A. Uzobaproro.

b. NzoxopHoro.

B. HzorepMmuueckoro.
IIpn ocyiiecTBJIEHMHM KAaKOro M30Mpolecca VBeJuYeHHe abcoJIoTHOI
TeMIIepaTypbl HAeaJbHOro rasza B 2 pasza HNPHUBOAHUT K VBeJUYEHHIO
obbema rasa toxke B 2 paza? BrifepuTre npaBMJIbHBII OTBET.

A. UaobapHoro.

b. Haoxopuoro.

B. Uaorepmuyeckoro.
IIpn ocyuiecTBJIeHHH KAKOro M30Ipoliecca VBeJduueHHe obbema wje-
anbHOro rasa B 2 pasa NPHUBOAMUT K VMEHBIIEHHIO JaBJeHMs rasa
Toxke B 2 pasza? BribepuTe nmpaBMIBHBII OTBET.

A. HaobapHoro.

b. HzoxopHoro.

B. H3orepmuueckoro.

b

Cpednui ypoeens

[Ipy KakoM AaBJIeHMH ras, sanmMasiunit obsem 2,3-107' m* 6Hyaer

cxkar jgo obwema 2,25-10 '™, ecsim Temmeparypa rasa ocranercs
HenameHnoi? IlepeonavansHoe gasienne rasa passo 0,95 10° I1a.
B muaunape mox nopmunem nHaxoxurest 6-10° m® raza npm remnepa-

rype 323 K. Jlo kakoro obwsema Heobxoaumo maobapHo cikaTh aToT
ras, urobsel ero remneparypa noumaunace jgo 220 K?

ITpu remmneparype 27 °C paBieHHe rasza B 3aKpBITOM cocyje OBLIO
75 klla. KakuMm Oyner nasnenune npu remneparype —13 °C?

Bo ckonbko pas yBeanmuurcHa od’beM BO3AVIIHONO ILapa, e€cJM ero BHe-
CTH ¢ ynuubl B Temnoe nomeueHne? Temneparypa Ha yiauue —3 °C,
B momengenun 27 °C.

[Tpn naoxopHOM OXJIAXKJEHMH HJeanbHOro rasa, B3sATOrO IpPH TeMIe-

parype 480 K, ero gasBnenme ymeHslusack B 1,9 pasa. Kakoii crana
KOHewHas TeMmmeparypa rasa?

l'aa cacar usorepmuueckn or oosema 8-10* M' 1o obvema 6-10 7 m°.
Rakum 6b10 nepsonauansroe aasienme rasa, €CaH IOCHe CiATHSA
OHO cTano pasuuiM 1,6 10% [Ta?
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Ha ckoJbKO IpajycoB Hago m3obapHO HarpeTb ras, 4Tobnl OH 3aHMAN
o6beM, Baeoe Gospiuuil mo cpaBHeHuio ¢ o6semom npu 0 °C?

[Ipn coxatum rasa ero ofbeM yMmeHblImicsa ¢ 8 1 go 5 Ji, a AaBjieHue
nopbicuock Ha 60 kIla. Haittu nmepsoHauansHoe jpasineHue. Ilponecc
H30TePMHYECKHH,

Jocmamounsbll YypoeHs

Cocyn, comep:kaiiuii ras mnoj pasnenweM 1,4 - 10°I1a, coeaMHMIH C
myereiM cocynoM obsemom 6 n. Ilocne aroro B obomx cocygax ycra-

goBusoch masnenue 1 - 10° ITa. Haiitu ob6wem nepsoro cocyaa. IIpo-
1ecec M30TePMHUYECKHUH,

OnpefennTs HAYAJBHYI0O M KOHEYHYIO TeMIepaTypbl HJeaJbHOro ra-
3a, ecau npu uaobapHoMm oxnaxkaeHuu Ha 290 K ero obvem yMeHb-
IIAJICA BJBOE.

Kak mM3aMeHWTCHA AaBJeHHe rasa B UMJIMHADPE, ecJH MNoplleHb MeJJIeH-
HO ONYCTHUTHL Ha 1/3 BEICOTHI MIAMHApA?

OTKpbiTad CcTeKJIAHHAA Konba BmecTHMOCThIO 230 cm’ Harpera g0

127 °C. Ilocse aToro ee TOPJBIIIKO OMyIleHO B Boay. Kakoe koimue-

CTBO BOJBI BOiizeT B KondOy, eciu oHa oxyaagurca go 7 °C? ArmocdepHoe
nasnerne 100 kITa. BMecTHMOCTE KOJIOBI CUMTATD MOCTOAHHOM.

Ha xaxkoit rnybuHe paauyc Oy3bIpbKa BO3ZyXa BABOE MeHbIIe, 4YeM Y
MMOBEPXHOCTH BOABI, ecJaH aTMocdepHoe jJaB/ieHHEe V IIOBEPXHOCTH BOJEI
10° ITa? MaMeHeHHe TeMIepaTyphl BOALI C MIYOHHOI He YYMTHIBAMTE.
Ilga HansoHa BMECTHMOCTBIO 3 1 M 7 JI HANOJHEHEl COOTBETCTBEHHO
kucmopogom mnop gpasieHuem 200 klla u asoTrom mnoja JAaBjeHHEM
300 kIla npu oamHAKOBOIl Temneparype. B fOannoHax mocjie uX co-
enuHeHHs o6pasyeTcda cMech ra3oB c TOil ke Temmneparypoii. Onpeje-
JIMTH AaBJeHue cMecH B DassloHaxX.

DnexkTpHyecKaa JaMmouka emkocteio 0,5 J HanosHeHa a3oTOM IPH
naBiaeHun 76 xklla. Kakoe koamdecTBO BOJABI BOHAET B jammy, ec-
JM Y Hee OTJIOMHTh KOHUMK IIOJ BOAOH Ha ruyOmHe 1,4 m? Armo-
ccheproe nasnerne 100 xlla.

B cocya HArHeTaeTcs NMPH MOMOIM pydHOro Hacoca Bo3ayx. Odbem
cocyna paseH 3 s, obwem uuaumeapa Hacoca 0,5 1. Kaxoso Gyxer
naBJieHWe rasa B cocyje IocJie ABaguaTH pabouMx XoO/[0B MOPIIHA,
ecqM cocyj BHauaJje: a) Ovwr mycTeiM; 0) coaepikain BO3AYX NMPH HOP-
manbHOM armocdepHoM aasnenuu? Temmeparypa NocTOsAHHA.

Buicokuii ypoeeHs

O6meM mMy3sIpbKAa BO3AYyXa MO Mepe ero BCIJIBIBAHMA CO JHA O3epa Ha
IOBEPXHOCTh yBenmumusaercs B n pas. Kaxosa riy6mna osepa? Hawme-
HEHHEeM TeMIIepATYPhI ¢ IVIyOMHOM MOXKHO IpeHedpeyb.

B BepTHKAJbHO IOCTABJEHHBIN LHJUHADP C IJOIIaABI OCHOBaHHA
40 cM’ BCTABJNEH TOpPILEHb, MOJ KOTOPBIM HaXOAHTCA CcTONO BO3AYXA
seicoToit 60 cym. HackonbKO onycTHTCA MNOpIleHb, €cJHM HA HEro Imo-
craBuTh rupio Maccoit 10 kr? Macca mopmaa 2 Kr, aTMocgepHoe
nasinenne 100 xlla.
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3. B 6anmon obwemom 10 n Hamuam 20 r Boasl. Batem 6ajsioH repme-

THYHO 8akpbliu M Harpeau or 20 °C go 200 °C. Bes Boga ucnapu- °
nack, Kakoe nasnenme ycraHOBHJIOCHL BHYTPH bannona?

4. OTKpPBITYIO ¢ ABYX CTOPOH CTEKJAHHYIO TPYOKY anmuoit 1 M Hamoso-
BHUHY IOrpy»aioT B PTyTh. 3aTeM TPYOKY 3aKphIBalOT CBEPXY M BHI-
HUMaoT. Kakoi AnMHEI X cTONOMK pPTYTH ocTaHercs B TpyOke? Ar-
MoctepHoe maBnenue 750 MM pr. cT.

5. 3aKpRITHI UUIMHAPUYECKUN COCYX BhICOTON h pasjesneH Ha ABe 4ac-

TH HeBecOMBIM mopiuHem. IIpum saxkpenyieHHOM nopuse obe mMoJOBH-

HbI 3aIl0JIHEHBI rasoM, INpHUYeM B OJHOM M3 HHX JaBJeHMe B N pas

Oonbiue, ywem B apyroit. Ha ckoibko mepemecTHTCSH MnopiIeHb, ecJau

ero ocsoboaure? Temneparypy rasa cuyuTaTh NOCTOAHHOIM,

B unenrpe oTKauaHHON M 3anasHHONW ¢ OGOMX KOHIIOB MOPH3OHTAb-

HOM TPyOKM auuHoit L = 1 M HaxomuTcs cTONOUK PTYTH AnuHON h =

= 20 cM. Ecam TpyOKy mOCTaBUTH BEPTHKATIBLHO, CTONOMK DPTYTH CMe-

crurca Ha | = 1 cm. Jlo Kakoro jaBieHus p,6nlna orkadaHa Tpybxra?

ITnorHocTs pryru 13600 kr/m?.

7. Hasnenue Bo3ayXa B mHHaX aBromobuns 500 xIla mpm TeMnepaTrype

14 °C. Bo cKONBKO pas yMEHBLINTCS IJIOLIAAb COMPUKOCHOBEHHSA KO-
Jlec ¢ AOPOroM, eclM Iocjie MOe3AKH TeMIIepaTypa B LIMHAX MHOBBICH-

nack mo 87 °C? Armoctepnoe nasinerme 100 xIla. Uamenenuem ob6nema
INHHBI MOYHO npeHebpeusn.

OTKpEITYI0 ¢ ODeMX CTOPOH CTEeKJAHHYIO Tpy6KY anuHOoi 60 oM
ONyCKAaloT B COCYA € PTYThIO Ha 1/3 anuHbl. 3aTeM, 3aKphLIB BepXHMII
KOHel TPYOKH, BhIHMMAaIOT ee U3 pryTu. Kakoit AnuHEl cTon6uK pry-
TH ocTaHercA Tpybke? ArmochepHoe gasnenue 760 MM pr. cr.

-
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Camocmoamenvrasn
paboma 6

I'PAPHKH U30IIPOLECCOB

Havwanvnwiil yposens

1. Ha xakomM u3 rpapuxoB musofpaykeH H3oTepMHYecKHil mpomecc B
HjaeansHOM rase? BribepuTe nmpaBuIBHEIH OTBeT.

PA o pA 9 VA
2

1
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A
B

o=
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L]
B.

2. Ha kaxkoM u3 rpaduxoB uaobparkeH m3obapHBIH npolecc B HAeasb-
HoM rase? BribepuTe mpaBHJIBHEIH OTBET,

2

®

®
2

L

A
Vv o 1
'-l
'f'
H";' ).
0 T 0
A. 1.
B. 2.
B. 3.

v
o

<V

3. Ha xaxkom u3 rpahukoB m3obpa’keH M3OXOPHHIA Ipollecc B HAeasb-
HoM rase? BrifepuTe npaBHABHEIH OTBET. |

o

1

®

®©

2

P

A

p

0
A.1l
B. 2
B. 3

Y
o

=Y

4. Ha pucyHKe TpeicTaBjieH rpaduk 3aBHCHMOCTH JaBJIeHHA [JaHHON
Macchl MAeaJbHOrO rasa or Ttemneparyphl. Buibepure npasuibHOE

yTBEpKAeHHE.

A
p

0

>
T

A. I'padpur 1-2 coorBeTcTByeT M300apHOMY IpOIECCY.
B. I'paduk 2-3 cooTBeTCTBYET H30TEPMHYECKOMY IpoOIeccy.
B. I'pachux 3—1 cooTBeTCTBYET M30XOPHOMY NpoIeccy.
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5. Ha pucynke npeacraBieH rpagMK 3aBMCHMMOCTH ob6bemMa AaHHOMN
Macchl HMAeaJbHOrNO rasza oT TeMneparypel. Beifepure npasuabHOe

VTBEPX IeHHE.
A
V 9 3
1 4
- >
0 T

A. I'papuk 1-2 coorBercTByeT M3obapHOMY nporeccy.
B. I'paduk 2-3 cooTBeTcTBYeT M30TepMHYECKOMY MpPOILECCY.
B. I'padhuk 3—4 cooTBeTcTBYeT M30XOPHOMY IIPOILECCY.
6. Ha pucynke npejcrasieH rpadMk 3aBHCHMOCTH OABJEHHA MNAHHOM
Maccel MJeanbHOro rasa or obwsema. Bribepure npaBunbHOe yTBep-
MHIeHUe.

A
P 2

->
0 V

A. I'paduk 1-2 coorBercTByeT H3obapHOMY mporeccy.
B. I'pagux 2-3 cooTBeTCTBYET H30TEPMHUYECKOMY MpOILECCY.
B. I'padpux 3—1 coorBeTcTByeT H30XOPHOMY IpoIecey.

Cpednuil ypoeenw

1. Ha pucynke msobparkeHsl ABe u300apbl AaA ABYX rasoB. I'ashl MOIK-
HO CHHMTATEL HJeaNbHBIMHM. CpaBHUTHL AaBJeHUA P, U pP,. Macchl rasos

NOCTOAHHEI.
M
|4 - 4 B
Py
i
"-f
ol -
P
we >
0 T
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2. Ha pucyHKe u300pakeHBl [ABe M30XOphI AJA ABYX MAeaNbHBIX rasos.
Cpapunth o6bemsl V), u V,. Macchl rasos nocTOAHHBI.

P¢. v,
Va
g
d
I:i""
- >
0 T

3. Ha pucyHke maobparkeHnl ABe M3OTEPMBbI AN ABYX rasos. ['aael MOXKHO
cunurarh nneansHbiMu. Cpasauts Ty u T',. Maccel ras3oB IOCTOAHHBI.

A
P

T

>
0 V
4. TemnoBoii mporecc, KOTOPHIN coBeplIaeTcd HajA HIAEANBHBIM rasoM
B 3aMKHyTOM cocyae, Ha V-T amarpamMmme MMeeT BHJ OKPY>KHOCTH.

B kakux TOYKAX MAKCHMMAJbHBI M MHHHMMAJbHBI TeMIepatrypa raaa,
ero ob’seM M gaBieHue?

A
V

>
0 T
5. WpeanbHblil rasz nepepefieH M3 COCTOAHMA 1 B cocroanmue 2. 'me ras
naHHON Macchl MMes Oonpliui oObeM: B TOUKE 1 uau B Touxe 27
ol
1
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6. MpeanbHblil ras mepeseseH m3 cocrosHus 1 B cocrosnue 2. Harpe-
BAJICA MJIM OXJIAJKAAJICA I'ad NaHHON Macchl B TeyeHHe aToro nporecca?

A
p
2
/
>

0 V

7. Kax naMeHsanach TeMmeparypa MAeasJbHOTO rasa B npouecce, rpaduk
KOTOpOro u3obpaxen Ha pucyHke?

A
P
>
0 |4
8. HpeanbHmit ras mepeBefileH M3 cocToAHMA 1 B cocrosHme 2. Vsenn-

YHBAJIOCE WM YMEHBIIAJIOCH NABJIeHHEe rasa JaHHO MACChl B Te4YeHMe
nmpouecca 1 — 27

A |
v 1 /-w
2

>
0 s
9. Kak uaMenanace TemMmeparypa JaHHON Macckl MAeaNbHOro rasa
IIpHU TenJoBOM npouecce 1-2-3-4-17?

p?
2 3
>
0 Vv
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10.OnpenenuTs, Kak M3MEHAJIOCH JlaBJIeHHMe NAHHOH MACCHl MAEAJbHOTO
rasa [MpM TemjaoBoMm npouecce 1-2-3.

A
2
Ag
1

>

T

0 V

ocmamounslid Yypoeers

1. Ilocrpoiire rpaduKN mpolecca, MPOMCXOAALIET0 C MAEATbHBIM ra3oM
(cM. pucyHok), B KoopauHarax p, V u V, T. Macca rasa nocrofsHHasd.

M

21 3
Vi >
0 f

2. IlocrpoiiTe rpadmku mpouecca, MPOMCXOAALIEN0 C HACATBHBIM FadoM
(cMm. pucyHoK), B Koopauunarax p, V u p, T. Macca rasa nmocrosHHaA.

A
|4 1 2
/I 3
e >
0 i §

3. IlocrpoiiTe rpadmuku npouecca, NPOMCXOASALIEr0 C HAEAJTBHEIM Ira3oM
(cM. pucyHOK), B KoopauHarax p, T u V, T. Macca rasa nocTosiHHaA.

M
Pl 92
1&3
>

0 14
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4. IlocrpoiiTe rpadMkM nporuecca, NMPOMCXOASIIEro ¢ MAeaJbHEIM TazoMm
(cM. pMCYHOK), B KoopauHatax p, T u p, V. Macca rasa nocrofaHHa4.

Vv

A
2

1

.

4

0

5. Ilocrpoiire rpadmkm npouecca, NPOUCXOAALLEIO C HASAJBLHBIM ra3oMm
(cMm. pucyHoK), B koopaurartax V, T u p, V. Macca rasa mocrosaHHas.

P

>
i

i\ 2
3
‘::F_.-‘* 4
>
0 T

6. Ilocrpoifre rpaduxm npomecca, MPOMCXOAAIIEIO ¢ MACANBHEIM ra3oM
(cm. pucyHoK), B Koopaunarax p, T u V, T. Macca rasa mocTosHHas.
M
p
2 8
4
1 >
0 V
7. IlocrpoiiTe rpadukyu mpoiecca, IPOMCXOAAIIEr0 ¢ HMAEATBHBIM ra3oM
(cM. pucyHoK), B Koopaunarax p, V u p, T. Macca rasa nocTosiHHas.
A
Vv
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8. Ilocrpoitre rpadmKy npouecca, MPOMCXOAAILIEr0 ¢ HAeANbHBIM Ia3oM
(cM. pMCYHOK), B Koopaunarax p, V u V, T. Macca rasa nocTofiHHaA.

p

9. Ilocrpoilte rpadmku mpouecca, MPOMCXOAALILEr0 ¢ MAEANbHBIM rasoM
(cM. pucyHoK), B Koopaunarax p, T u V, T. Macca rasa nocTosHHasd.

P4
2
1
3
>
0 v

10.ITocTpoiiTe rpadMKku mpouecca, NPOMCXOAAIIEro C MAEANbHBEIM rasoM
(cM. pucyHOK), B KoopauHarax p, V u p, T. Macca rasa nocTosHHas.

v 1

3
0 / e Tj:r

Buicoxuu ypoeensv
1. ITocrpoiiTe rpaduky npoiecca, MPOMCXOAAIIEr0 ¢ HAGANBHBIM radoM
(cM. pucyHOK), B KoopauHarax p, Ku V, T. Macca raza nocToAHHAaA.

A
Pl 3

o
=Y

25



2. Onpenenure TeMnepaTypy MAeaNbHOrO rasa B COCTOSHHM 2, ecau co-

3.

26

CTOAHUA 2 u 4 nexxaT Ha ofHON msorepme. TemmepaTypsr T''uTyn
cocTOAHUAX 1 1 3 M3BeCcTHEI.

A
p

0

MpeaneHerit ras mocriefoBaTesnbHO NEPeBOAMICA M3 COCTOSHUS 1¢
TreMnepatypou T, B cocrosHMe 2 ¢ TeMmepaTypoii T,, a 3ateM B co-
crosiuue 3 ¢ Temmneparypoit T, m BosdBpamasicsa B cocrosuame 1. Haiiru
Temneparypy T';, ecaM npouecchl H3MEHEHHA COCTOSHHMS IIPOMUCXO/IH-
JIi TAK KaK 9TO IOKa3aHO Ha pHcyHKe, a T, u T, U3BeCTHEI.

M
24 [ 3
1
i
9 "f' }.
0 Vv

Mons npeanbHOro rasa ywacTByer B TeIIOBOM npoueccel-2-3-4-1,
nsobpaxkenHom B p—V koopaunarax. [Ipomomkenus OTPE3KOB NMpPAMBIX
1—2 n 3—4 npoxoasT Yepea HauaJo KOOpAMHAT, a4 KpMBBle 1—4 u
2-3 asnsaiores msorepmamu. HMasobpasure aror npouecc B V-T koop-
AUHATaX ¥ HauguTe obwem V,, ecnu M3BeCTHBI 06 BEeMEI VinV,=V,,

p 2
1 3
LY >
0 v

Oaue MOJb MAeaNbHOrO rasa (CM. PHCYHOK), MEPEBOAAT M3 COCTON-
HUA 1 B cocroanme 2. OnpepennrTe MaKCHMAILHVIO TeMIepaTypy
T,.. rasa B Xofe aToro mporecca.

ph
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6. 20 r renus, SAKJIIOYEHHBIX B UMUJAMHApPE MMOA IOpPIUHEM, OeCKOHEeYHO
MeJIeHHO TepeBOAATCA M3 cocTofAHMA ¢ obbemoM 32 1 M AaBleHHEM
4 .10°TIa B cocrosume ¢ obvemom 9 a1 m gasnenmem 15,5 - 10°Ila.
Kaxkoit manbosableit TeMmnepaTyphkl JOCTHraeT rasd npM sTOM I1poliec-
ce, ecaM HA rpaduKe 3aBUCHMOCTH AaBJeHHMs rasa or obbema IMpo-
necca uaobpakaercsa nNpAMoi NuHHEH?

A
P
P, |--a2
1
Py
>
OVE VIV

7. HaMeHeHHe COCTOAHUA HJAEaJbHOroO rasa IIOCTOAHHOII Macchl H30-
6pasikeHo Ha pucyHKe. B Touke 1 remneparypa rasa T,. Onpexennts
TeMIepaTypy rasa B Toukax 2, 3, 4.

! 2 3
3Py |-
2py+
’ Pﬂ ""'“i 4
>

O H fr.0 oy o

8. Ha p-V puarpamme usobpakeH npolecca pacliMpeHHs rasa, npu
KOTOPOM ras MepexofuT M3 cocToAHHMA 1 ¢ AaBlIeHHEM P, H 00BHeMOM
V,B cocToAaHue 2 ¢ naBleHHeM p,/2 U 00BLeMOoM 2V,. Haobpasure co-
oTBeTCcTBYIOMMIT rpaduk npomecca Ha p—T u V=T auarpammax.
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Koumponsnasn '
ppaﬁnmu 1

MOJEKYJSAPHO — KHHETHYECKASA
TEOPHSI. CBOUCTBA T'A30B

Havanvnwiil yposens

BAPUAHRTL]

Kakoil napamerp x uieaJbHOro rasa MOKHO OMpPEAENUTH 10 (HOPMY-

p

ne x = rge p — paBieHMe rasa, kK — mnocTosHHas Boabumana,
T — aGcomorHas TemmepaTypa HAeaJbHOro rasa. BeiGepure mnpa-
BUJILHBEIM OTBET.

A. Obmem,

B. KoHIeHTpauuio MOJeKy.I.

B. CpeaHior KBaApaTHYHYIO CKOPOCTH MOJIEKYJI.
BeipasuTe B KeJIbBMHAX 3HAYeHUA Temneparypsl: 37 °C; —43 °C: 170 °C.
Kax HasbiBaeTcs mpolecc M3MeHEHHs COCTOAHMA rasa MPH NOCTOSH-
HOM naBieHHMH? BribepuTe npaBUABLHBII OTBET.

A. Haorepmuueckuit.

b. HaoxopHerii.

B. Haobapurlii.

BAPUAHT.L2]

Kakoii mapamerp x uaeaJpHOro rasa MOKHO OMpeAEJUTH 10 HOPMY-

3p
nm,
my, — Macca MoJieKyJbl. Beibepure rnmpaBMIbHBIN OTBeT.
A. CpenHOi0 KBaJpATHUYHVIO CKOPOCTh MOJEKYI.
B. Temmneparypy.
B. O6mem.
Bripasure B rpagycax Ilenseus aHaveHUs TeMmneparypsl: 4 K; 50 K:
673 K.
Kax nasmiBaerca npouecc mamemenus cocrossns rasa IIPH IIOCTOSAH-

HOM obbeme? BriGepure npaBuibHBIL OTBET.
A. Waorepmuueckuii.
B. Haoxopuwrit,
B. MHaobapumii.

jJe x = , TAe p — JaBlleHue rasa, n — KOHUEHTPALMA MOJEKY,






