-7 KJjiaccChl

Samada 1. YauTKa n mypasBeit

Ha mosty Jstexkut kBajgparnas pamka ABCD co croponoit a. CepeiuHbl POTHBOIIO-
nokHbIX cropoH AB n C'D coepunensr nepembrakoit M N. Yianrtka n Mypaseit onHoBpe-
MEHHO HAYMHAIOT PaBHOMEPHO MO3TH W3 Touku M. YiuTka mos3ér no mnepembrake M N,
a MypaBeil JBIZKeTCs 110 CTOPOHAM KBajpaTa MPOTHB YacOBOH CTPETKN (10 TPAaeKTOPUH
MBCDAM). Hepes nekotopoe BpeMsi OHI BCTpedatoTcst B Touke N, npuaem Mypaseit 3a
BpeMsl JIBUZKEHUS YJIUTKHU yCIeBaeT obexKaTh BOKPYT KBajpara 2,5 pasa.

[Tocsie Berpeun B Touke N MypaBeil 1pojo/zKaeT cBoe JIBUXKEHUE 110 KBaJIpaTy B TOM
JKe HaIllpaBJIeHUN U C TOH »Ke CKOPOCTHIO, a YJIUTKa JABUXKeTcd B ToUuKy M 1o TpaekTopun
NCBM co ckopoCTbIO, BIIBOE IIPEBBIIIAIOIIEH €€ IepBOHATAIBHYI CKOPOCTD.
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Bompocar:
(1) Bo ckosbko pas3 ckopoctb MypaBbsi Oblta 60JIbIIe CKOPOCTH YJIUTKH, TIOKA OHA MOJI3/1a
u3 Touku M B Touky N 110 1Hepembluke’
(2) Crosbko pa3 Mypaseit oBcTpedaeT YIUTKY, [OKa OHa 1o13eT u3 To9kn N B Touky M
1o TpaekTopun NCBM? Berpeua B Touke N He CUHTAETCA.
Omset: (1) 10, (2) 3.

BosmoxkHoe peiaieaue

1. TTpu nBuzkenun ot Toukn M k Touke N VauTKa mpoiijeT paccTogHue, paBHOE JIJIITHE
CTOPOHBI KBaJipaTa a.

2. MypaBeil 3a 9T0 Ke BpeMs ITPOOEKUT MePUMETP KBaIpaTa JBaK/Ibl 1 eIé MOJOBUHY
nepuMeTpa KBaJjpara, T.e. paccTosinue, pasHoe 10a.

3. OrHorrenne ckopoct MypaBbst K YJINTKE PABHO OTHOIIEHUIO PACCTOSHUIMA, TIPOIIeH-
HBIX MU 32 BPEeMs JIBUYKEHUA, T.€. CKOpocTh MypaBbs Obliia 00J/bIle CKOPOCTH YJIUTKU B
10 paz.



4. Ha BrOpOM 3Tale JBUKEHHUA YJIMTKa IPOHIET PacCTosiHUEe 2a — CTOPOHA, KBaJpaTa
1 JIBE IMOJIOBUHKN CTOPOHBI KBaJIpaTa.

5. CkopocTh YJIUTKH Ha BTOPOM 3Talle BJBOE OOJIbIe €€ IepBOHaYaJIbHON CKOPOCTH,
[I09TOMY OHa IIOTPATHUT Ha TO, YTOOBI BEPHYTbCsI B TOUKY M, TO »Ke caMoe BpeMsi, 9TO U
IpU JIBUZKEHWH Ha 11epBOM 3dTarle 10 rnepembluke M N.

6. 3a sT0 Bpemsa Mypaseil, coxpaHss CBOIO TEPBOHAYAIbHYIO CKOPOCTH, MPOOEKUT TO
JKe caMoe pacCTOdHHe, YTO U Ha repBoM sdrane, — 10a, To ecTb 00eKUT KBaJjpatT emie 2,5
pasa U BCTPETUT YJIUTKY B Touke M.

7. ITomygaem, aro MypaBeil BCTpeTUT YJIUTKY TPHU pPa3a Ha BTOPOM 3dTalle JIBUKEHNI.

Kpurepun

Bcero — 25 6amios

0. OTBeT BepHBIii, HO pellleHns HeT — 5 0AJIJIOB 3a KaxKIbIil BOIIPOC.

1. Pemena nepsasi wacth 3ajgaqn — 10 GaioB: onpe/esién myth Yautku (3 6asia),
omnpesnesie myTh Mypasbst (3 6aJita), yKazaHo, 9TO My TH TPOIIEHB 38 OJNHAKOBOE BPEMsI
(2 Gaswta), mOJIyUEHO OTHOIIEHIE CKopocTeii (2 baJsuia).

2. Permena Bropas wacth 3agaun — 15 6asuioB: onpefenéH myTh Yantku (3 6asna),
OIpesiesIeHO BpeMs JBIKeHust Yautku (4 Gasra), onpeaenén mytb Mypasbs (4 Gaia),
OIpEJIEJIEHO YUCJI0 BeTped Oe3 yuéra Berpedn B Touke M (2) yarena Berpeda B Touke M
(2 basna).

3ama4ga 2. Ctpeko3a m MalImHa

Crpekosa mojijieTaeT K IMeMexXolHOMY [Tepexoj1y, COCTOSIINEMY U3 9epelyIoNnuxcs n = 5
OeJIBIX 1 M = 5 XKEATHIX 1ojoc mmupuHoit h = 40 cm Kakjas. [lepexon HaunHaercs ¢ Oe-
J1oit mosiockl. CTpekosa 3HaeT, 4To oHa jesaeT KpblibsaMmu N = 96000 B3MaxoB B MUHYTY.
Crpekosa JIeTHT BJIOJIb Tepexoja (CoboaeT mpaBuia MepeceueHns Yiuil) U JIBUZKETC
HEePIHeHIKY/ISIPHO 1mojocaM. Tak Kak IIpo MeTpbl CTPeKOo3a HUIero He 3HaeT, TO OHa CUH-

Taer YKEJIThIe MOJIOChl U U3MepsieT CBOI0 CKOPOCTh B eJIMHUIAX [0JI0C/B3Max. Ilpn smoMm eé

1
CKOPOCTb U, = o1 10J10C/B3Max. B 9To BpeMst BIOJIb YJIUIIBI €J1eT aBTOMOOITH CO CKOPOCTHIO

v, = 45 kM /4. B Tor MOMEHT, Korjia cTpeKo3a mojjieresa K mepBoit 6e/ioif moJoce mepexo/ia,
aBTOMOOWIIL Haxou/Ics Ha paccrosaun [ = 10 M or nepexojga. Ha kakoMm paccTosHum ot
Iepexo/1a MOXKeT HaXOIUThCsI aBTOMOOM/IL B TOT MOMEHT, KOTI'/Ia CTPEKO3a 3aKOHUINT ITePEJIET
nepexoa’

Otser: 7,5 M, 12,5 M.

BosmoxkHoe pernienne

1. IlepeBejieM CKOPOCTH CTPEKO3bI B METPHI B CEKYH TY. TakK KaK oHa CUUTAET YKEJIThIE

II0JIOCBI, & MPOiiJIeHHOE PACCTOsIHIE TIPU 3TOM PaBHO CyMMe JIJTNH OeJIoil 1 YKEITHIX 110JI0C, TO
4

B eJINHAIAX U3MEPEHHsI CKOPOCTH TI0JIOC/B3Max, OJlHa TT0JI0Ca UMeeT Ty hy = 2h = = M.
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1 1
2. Tax Kak o1MH B3Max CTpeko3a jesaer 3a At = N = 1600 CEKYH/JIbI, TO €€ CKOPOCTh

OyeT paBHa

ve-h1 0,8 1600
p— p— p— 2 .
YT AL 64 0 mfe

3. Haitném Bpemst, 3a KOTOpoe CTpPEKo3a MPOJIETUT repexojl. st 3Toro mojiemnm JJInHy
repexojia Ha CKOPOCTb CTPEKO3BbL:

= — C.

v:%S

—

4. 3a 9T0 BpeMs aBTOMOOWJIb NPOMJIET paccTosiHme

Torma aBTOMOON/IL MOXKET HAXOIUTHCS PACCTOSIHUM 7,5 M Wil 12,5 M OoT mepexo/ia.

Kpurepun

Bceero — 25 6aJioB

1. BepHo mocunTano KoOJIM4YeCTBO B3MAXOB Ha IIOJIOCY WJIN Ilepexon — 3 DaJiia.
2. BepHo BBIUHCIEHO BpeMsI IIPOJIeTa IeJI0ro repexojia — 7 daJsuia.

3. Bepno BbramcieHo paccrosinue, KOTOPOE IPEoJI0JIe] aBTOMOOUIb, — o OAJI/IOB.
4. Nnest perienns BepHasi — 5 0aJIIoB.

5. OTBetr BepHbIl — b OAJLIOB.

Sajgada 3. CMmernunBaHue >KMUIKOCTei

OnbIT MOKa3BIBAET, UYTO TP CMENTNBAHNN JIBYX PA3HLIX COPTOB HePTU CYMMAPHBIN 00b-
éM cMmecu V' oKa3bIBaeTCs paBHBIM CyMMe OO0BEMOB UCXOJIHBIX Kujkocreit: V= Vi + Vs,
Omnpegenure, Kakyio Maccy OyjieT UMeTh 1 JIMTP ¢MecH JIBYX Pa3JIMYHbIX COPTOB HedTH, ec-

JIT M3BECTHO, 9YTO MaCCOBAA JOJIA IIEPBOTO COPTA B CMECU COCTABJISAET (v = o JIuTp mepBoro

4

copTa HedpTH UMeeT Maccy mq = 1 KI, a JIITP BTOPOI'O COPTa — My = = KT.

Yrazanue. MaccoBoil goseil BemecTBa B CMECH, COCTOAIIEH M3 ABYX KOMIIOHEHT, Ha3bl-

BaeTCs OTHOIIEHNE MAaCChl OJIHOTO M3 BEIIECTB K Macce BCEr0 pacTBOpa:
mi
o= —,
mi + Mo

rje mi, My — Macchbl KOMIIOHEHT, BXOJIANINX B CMEChH.
Hanpuwmep, eciin pactBoputhb 100 rpammos cos B 300 rpaMmax BObI, MAccoBast J10J1s1 Oy1eT
BBIUUCJIATHCS KaK:

100 1
=——"—=—.
100+ 300 4



2. HacTo okazbIBaeTcs, UTO UTOTrOBBIII 00bEM V' pacTBopa MeHbBINE CyMMBI 00HEMOB
KOMITOHEHT, BXOJAMUX B Hero: V' < Vi + V5. 9710 gBjenne Ha3blBaeTCd «KOHTPAKIIA».

3
[TycTh B HAyUHBIX HEJISIX cMerraan Vi = = JINTPa BOALI U Vo = 10 JuTpa cuupra. Ecin
. . 97
OBl TaKoil pacTBOP UMeJ 00bEM 1 JIUTP, TO OH OBI UMEJT Maccy m = 100 KT

OrnpeiesinTe, TPOUCXOAUT JIN KOHTPAKIMA B JJAHHOM SKcrepuMeHnTe. Eciaum ga, Bbrunc-
JINTE, Ha CKOJIBKO O0BEM TOJTYUMBIIETOCS PacTBOPA OTJIMIAETCS OT UCXOTHOTO CYMMAapHOTO

00bEéMa, cupTa U BOJBIL.
4

JIuTp BOABI MMeeT Maccy mi = 1 KI, a JINTP CIUPTa UMEET MaCCy Mo = = KT.
39
OtBet: 1. — KrI, 2. KOHTPAKIUs IPOUCXOIUT, —— JI.
6 970
BosmoxkHoe pernienue
1. ITo ycnoBuio:
1 mr mrr
- = = = 4.
5 mr+mjr mr
5)

JIuTp nepBoro copra HedTH UMEET Maccy B 1 pa3 6oJIbIlle BTOPOro copTa HedTH, ciie-
JI0BaTE/ILHO,
mp meVa 4V,
m;p Vi 5V

Cymma 00bEMOB HeTH TIEPBOrO U BTOPOI'O COPTOB paBHA 1 JIUTPY, MOITOMY IepBasd
1 5)

4 =

= 5V = V5.

KUAKOCTD SAHIMAET = J1, 8 BTOpas — = IL.
Macca 1 sintpa cmecu JByX cOpTOB HeTH paBHA:
1 5 1 5 4 5
mzé'm1+6'm2:6°1+6'5:6KF'
2. OmpejiesiuM Maccy MOJIYYUBIIETOCS PACTBOPA BOJIbI U CIIUPTA!
mg:mIerH:lel—Fmﬂ/z:g—%i-éZQKF.
5 10 5 50
CyMMapHbIil 06bEM KOMIIOHEHT:
2 3 7
V:V1+V2:5+1—0:Eﬂ-

TORZI;& OJIVH JIUTP BOJbBI 1 CIINPTa, B3ATHIX B Hy2KHOM COOTHOIICHUN (HO eH_[e HE CMelIaH-
HBIX ), IMECT MaCCy:

CitetoBaTeIbHO, siBJIEHIE KOHTPAKIIUU ITPOUCXO/INT.
3aMeTnM, 9TO CyMMapHbBIi 00bEM pacTBOpPa OTHOCUTCS K 00bEMY OJTHOTO JINTPa PacTBO-
pa Kak cyMMapHas Macca pacTBOpa K Macce OJJHOTO JIUTPa pacTBOPA:

Vs my
1a  97/100 xr’

4




1ﬂ-m2_64

Torna Vs, = 97/—100 =9 a1. CrejoBaTe/ibHO, yMeHbIIeHe 00bEMa:
7 64 39
AV =V -TVy=———=—1.
710 97 970"
Kpurepun

Bormpoc 1 - Bcero 6 6as110B:

1. ITpaBuyibHO OIpeJIe/IeHO OTHOIIEHIEe MEXKIy MaccaMu — 2 daJuia.
2. IIpaBuabHO onpejiesieHbl 00bEMBI — 2 DaJla.

3. [IpaBuiibHO olpejiesieHa Macca cMecu — 2 6aJl.

Bompoc 2 - Bcero 19 6aJos:

[IpaBuibHO mocunTana Macca pacTBopa — 2 baJuia.

[IpaBuibHO MocunTaH 00ObEM KOMIIOHEHT — 3 OaJlia.

[TpaBuibHO onpejesiena macca 1 J1 pacTBopa — b 0aJlJIoB.
[IpaBuibHO cjie/1aH BBIBOJ, IIPO KOHTPAKIMIO — 2 DaJlia.

BreIBoj1 1Ipo KOHTpaKINio 060CHOBaH — 3 OaJiia.

[IpaBujibHO paccunTaHO, HACKOJIBKO YMEHbIINICsS 00bEéM — 4 OaJiia.

S Ot Lo

Samauya 4. Konreiinep ¢ madamm

B ouenb 00JbINON TPAMOYTOIBHBIN I'py30Boit KoHTeitHep Hacbimaaun N = 4000 dy-
OOJTBHBIX Msiueil, KOTOpbIe 3allOJTHUIN €ro reJukoM. [Ipu 9ToM TeHTpbl Msdeil oKa3anuch
PACIOJIOZKEHBl B SINIUKE TaK, Kak MOKa3aHO Ha puc. 1 (To ecTh B BepIMHAX KyOMYECKIX
«siqeek» ). [Ipu TpaHcropTupoBKe u3-3a TPCKH (HyTOONbHBIE MUU Mepepacipe e iIich
1 CTal 3aHuMaTh JIMIIb 9acTh o0beMma KouTeitHepa. CKOJIBKO ele Msdeil BOSMOXKHO J10-
6aBUTHL B KOHTeHHep, €Cc/i CUUTAThb, YTO U JIEXKABINNE B KOHTeitHepe, n J00aB/IgeMble B
HETO MU OY/IyT YI0YKEHBI OJINHAKOBLIM 00PA30M, a UX IEHTPHI OYIyT PACIOJIOXKEHbI TakK,
KaK TO0Ka3aHo Ha puc. 2. Pajumyc Msda MOXKHO CUNTATh CYNIECTBEHHO MEHBIITUM pasMepa

koHTeiinepa. O6bEM Kyba ¢ jumHoit pedbpa L paen L - L - L, a quarona/b Kyda B 0 pa-

3a OoJIblle JIIMHBL ero pedpa. IIpu oboux criocodax yKIaJIKK MU KAacalTcs JIPYT JIpyra.
Yarure, 94T0 pa3Mepbl KYOUUeCKUX «sd9eeK» IIPU Pa3HbIX CIIOCO0ax YKJIAJIKHA MOIYT OBIThH
HE OJIMHAKOBBIMII.

Pucynoxk 1

Pucynok 2

Otget: 913 Mdueii.



BoszmoxkHoe penieaune

[Ipu nepBomM crocobe yKaa K Mddeil Ha OJHY «d9eiiKy» NPUXOIUTCA B CPeJIHEM OJIMH
M9 (TaK Kak KazKJblil 13 BOCKMU Msideil MpuHaJIesKUT BOChMHU «sideiikamy ). [linna pebpa
9TOfl «stuelikny paBHa a = 2R. [losToMy Ha OJMH MSY NPUXOJNTCA O00BEM KOHTEHHEpa
Vi = a® = 8R3.

[Ipu BTOpPOM clIOCO0E YKJIAJIKK Ha OJIHY «sIUeiKy» NPUXOJUTCA B CPEJHEM J[Ba, Msida, a
Ha JUaroHaJjm KyoOa JO0JIXKHO yKJIaJbIBAThCs JIBa JIMaMeTpa Msda, TO eCcTh paccrodnue 4R.

Ecin pedbpo «stueiiku» 1pu BTOPOM CIIOCOOe YKJIaJIKU PaBHO b, TO

17 40
1—Ob—4R:> b= ﬁR'

O0bEM KoHTeliHepa, TPUXOISINIICS Ha OJIMH MY, BO BTOPOM CJIydae paBeH

b 64000 32000
Vo=—=——"— R =—"— R’
T2 2.4913 4913
Ecmun cnagana B kKoutTeiinep BMmermaioch N = 4000 wgdeil, TO ero o0bEM
Vo = VIN = 8R3N = 32000R3. IlosToMy Ipu HOBOH YK/IaJKe B KOHTEHHEp BJIe3eT KO-
JITYECTBO MsI4dei

Vo 32000 R3
N, = 0 =227 4913 = 4913,
Y7V, 7 32000 R3

[Tosyuaercss, uro MoxKHO Oyaer 106aBuTh 913 maueil — mourn 25 % OT UX MCXOJHOIO
KoJimuecTBal

Kpurepun

Bcero — 25 6aJuios.

1. ITpaBuJIbHO ITOCYNTAHO KOJIMIECTBO MsUeil Ha «s4ueliKy» Jiisd caydas 1 — 2 GaJjia.

2. [IpaBWIbHO TOCUNTAHO KOJUIECTBO MsAUel Ha «A9eiKy» JId ciaydad 2 — 4 basura.

3. [IpaBujibHO oIpejiesIeHO, KaKoil 00bEM IPUXONTCs Ha 1 MsTd jijIst ciiydast 1 — 6 OaJuia.

4. IIpaBuIbHO paccuuTaHo pebpo «ddeifiKuy i caydas 2 — 2 OaJuia.

5. IlpaBuyibHO oOIpejiesieHo, Kakoil 00bEM HPUXOANTCA Ha 1 M4 Juid caydast 2 — 7
6aJLIoB.

6. [IpaBu/IbHO OIpeJIe/ICHO KOJTMYECTBO JI00aB/IsIeMbIX Msaueil — 4 OaJiia.



8-9 KJ1acchl

3amada 1. I3aMeHeHne CcTPYKTYphl BeNecTBa

[Ipu u3menennu TemMiiepaTypbl BEIIECTB OHI MOI'YT UCIHBITHIBATH (ha30Bble Iepexoanl. He
BCe (basoBbIe IEPEXOJIbl COIMPOBOXKIAIOTCS CMEHOI arperaTHoro COCTOSIHUsI, HEKOTOPbIE U3
HUX CBSI3aHBI ¢ M3MEHEHNEM CTPYKTYPHI BerecTBa. OIHIM 13 IIPIMEPOB TAKOI'O « HEOOBIIHO-
ro» (a30BOro nepexojia sIBJIAeTCs IePecTpOoeHne KPUCTAIMIECKON peméTK »Keje3a Ipu
temieparype 917 °C. Dror adhdekT MoKHO HAD/IIOJATH KCIEPUMEHTAJIBLHO, €CJIn HaTs-
HyTb packaaénnyio 10 1000 °C kej1e3HYI0 IPOBOJIOKY, UMEIOIIYIO0 B 3TOM COCTOSIHUM JIJINHY
[ =5 M u quamerp d = 1 MM, a 3aTeM CJIeJIUTh 3a €€ ocThiBaHueM. [lo Mepe ymeHbIeHnst
TeMIIepaTypPhbl SIPKO CBETSIIAsICs IIPOBOJIOKA OylIeT yKopaduBaThCs, a €€ cBedeHue Oyaer
TYCKHETh 13-3a ocThiBaHus. [Ipu mocrrxkenun temmeparypbl 917 °C npousoitaér mnpespa-
IMEHNe Y—2Kesie3a ¢ IPaHeeHTPUPOBAHHON KyOU1IecKoit perméTkoii (cM. puc. 1) B a—Kese30
¢ 00BLEMHOTIEHTPUPOBAHHON KyOnaeckoii pemérkoit (cm. puc. 2). B sror Mmoment Oyyer Ha-
OJt0/1aThCsT YBeImdeHne 00béMa poBoIoKd. OIHOBPEMEHHO € 9TUM Oy/1eT BBIICIATHCS Tell-
70Ta (pa3oBoro nepexojia (aHaJIOTHYHAS TEIIOTe KPUCTALIU3AINN U KOHJIEHCAINHN ), KOTO-
pas 9aCTUYHO TOIIET Ha KPAaTKOBPEMEHHOE HaIpeBaHue MPOBOJIOKH, N3-3a Yero sipKoCThb eé
CBeUEHUs Ha MI'HOBEHHE 3aMEeTHO YBEJIUIUTCS.

Pucynok 4. O0bEMHOIIEHTPUPOBAHHAS
KyOmiecKast permeérka (COOTBeTCTBYeT
Q—COCTOSTHHIO )

Pucynoxk 3. I'panenentpupoBanHas
KyOmiecKast permérka (COOTBeTCTBYeT
—COCTOSTHUIO )

1. Onenure quamerp D aToma »KeJie3a, €CJIM U3BECTHO, UYTO IIPU KOMHATHOI TeMiepaType
MeTaJIJT, HAXOJSIIIUHCST B (—COCTOSTHUH, UMEET ILJIOTHOCTb po= 1800 Kr/ M3, a Macca aToMma,
JKesesza pasHa my = 56 a.em — 9,2 - 1072 r. IIpn pacuérax TEIJIOBLIM pacIIIpeHneM
JKeJjie3a, MOXKHO IIpeHeOpedb.

2. OrenuTe MJIOTHOCTD NPOBOJIOKH B Y—COCTOSIHUU W BEJIMYMHY U3MEHEHUsT €€ 00bEMa
IpU TIEPEXO/ie B (v—COCTOSTHUE.

3. Onennre, Ha CKOJIBKO I'PAJIyCOB JIOJIKHA Obljla HAI'PEThCsI ITPOBOJIOKA, €CJU Obl BCE
BbIJIe/IUBIIEECs TP (PAa30BOM Iepexojie KOJTMIECTBO TEIJIOTHI IMOINLIO Ha e¢ HarpeBaHIe.
YienbHas TelioTa JaHHoro asoBoro nepexoja pasha ¢ = 16 [x/r. Cauraiite, 910 Tel-
JIOBMKOCTH OJIHOTO MOJIsI BCEX MeTaJTndeckKux TBEpbiX Test pasHa C, = 25 JLx/K u e
3aBICUT OT TEMIEPATYPBI H OT CTPYKTYDBI KPHCTAJIMIECKOI PEMETKI.

Orger: 1. D = 2,5 A, 2. p, = 8,5 r/em®, AV ~ 0,35 em®, 3. AT ~ 36 °C.



BoszmoxkHoe penieaune

1. Moxno 3aMeTuThb, 4TO Ha OJHY dA4eiiKy B (—COCTOSHUU IPHUXOIUTCSA 2 aToMma,
2D = \/§a, rje a — pa3Mep g4eiiKu KPUCTAJIIMYECKO pereTKi.
Bripazkenue s IJIOTHOCTH:

_2-mA 32mA

Pa = = a4 = ~29-107° cm.

a® Pa

JnameTp aToma paBeH:

V3

D=-rax 2,5-1079 v =25 A.

2. MoxHO 3aMeTuTh, YTO Ha OJIHY s4eliKy B 7y—COCTOSHUU Tpuxojantcs 4 aroma,

2D = +/2b, riie b — pasmep stueiikn. BbIpazkeHne st II0THOCTIL
4mA 4mA 3

— = ~8Hr/cM.

Macca npoBoJIOKH:
md?
m—pA,VA,:pyl-T%SBAF
AV =" 0,35 e
Pa Py

3. YpaBHEHHE TEIJIOBOro DaJlaHCa:

q-m q-m q- K o
=q-m=C,vAl AT = = = R~ :
Q=q-m=Cyv = Co C m/p c 36 °C

Kpurepun

Beero — 25 6aJios.

1. Ecth obocnoBanHas omeHKa JjId JuaMeTpa aToMa »Keje3a — 15 0aJlIoB.
2. EcTb oIleHKa MJIOTHOCTU ITPOBOJIOKN U M3MEHeHUsl 00bEéMa — 5 6aJIIoB.
3. EcTb orenka TeMmieparypbl HarpeBaHus — 5 OAJIIOB.

3agaqa 2. I[ITasoBmBBIE CTYIEHTHI

B oauH npeKpacHbIil COJIHEUHBIN JIeHb CTYACHTHI OCTAJINUCh B J1aOOPATOPHOM IPAKTUKY-
Me 0e3 IperojiaBaTelisi, yCTPOUINCH II0YyI00Hee y OKHA M HadaJ i CMEIINBATh IOIAaBIIIECs
110, PYKY peakTHuBbl. B TOT JieHb UM I0J PYKY HOIaJINCh Pa3daBIeHHbIE BOTHbBIE PACTBOPLI
OpoMmia 1 THAPOKCH/IA KaJisd, a TaKxKe HUTpaTa cepeOpa. Hamnuinre peakiyu, KOTOpbie
MOT'YT TIPUBECTU K TOJIYYEHHUIO HOBBIX BEIIECTB B XOJ€ TAKOT'O HEOCMOTPUTEILHOTO BPEMSI-
POBOXKJICHUST B JlabopaTopun?! PaccuuTaiiTe Maccy BeIIeCTBa, CojiepKaliero OpoM B Mak-
CUMAaJIbHOI CTEIeHN OKUCIEHUsI, KOTOPYIO CTYJIEHTHI MOT'YT TEOPETUIECKHU MOJTYIUTH UCXOIsT
u3 V = 10 mu1 pactBopa nurpara cepebpa Konuenrpaunn C' = 0,05 M u HeorpaHuIeHHOIO
KOJINYECTBa, JIBYX JIPYIUX PEAreHTOB.



TpeboBanus K oTBETY
OTBeT BBIpa3uTe B MIJLINTpAMMaX W 3allUIIUTe B BHUJE JHUCIa, OKPYIVIUB JIECATHIX, 0e3
yKa3aHUsl eJIMHII U3MEPEHUSI.

Otser: 33,8.

BoszmoxkHoe penieaune

1. Banuinem nepeveHb BOZMOYKHBIX PEAKIIMii:
(a) 2KOH + 2AgNO3; — Ag0 + 2KNO3 + HyO (2 noseix BerecTsa)
(6) AgNO3 + KBr — AgBr + KNOj ( emme 1 nosoe BerrecTso)
(B) 2AgBr — Ag + Bry (2 HOBBIX BelecTBa, peakiins MPOTeKaeT Ha COJTHEYHOM CBETY )
(r)
(

r) Bry + 2KOH — KBr + KBrO + H,0 (eme 1 HOBOE BeIECTBO)
1) 3Bry + 6KOH — 5KBr + KBrOs 4+ 3H,O (emme 1 HoBoe BertecTsBo)

2. Takum obpazoM, MaKCHMaJbHAS CTEIeHb OKHUCIEHNsT OPOMa, CPeIn BCeX IOJIyIeHHBIX
Beriects — Br (45) nabiogaercs: B 6pomare Kajust, KBrOj.

3.Cymmupys peakinu (6) — (1), mosydaeMm HbOPMATbHYIO PEAKIII0, OTPAKAIOINIYI0 TOT
dakT, 9TO KOJIMIECTBO 00Opa3ylolierocs dpoMara KaJns B IIeCTh pa3a MEHbIIe, YeM KOJIH-
JecTBO HUTPaTa cepedpa:

6AgNO; + KBr + 6KOH — 6Ag + 6KNO; + KBrO; + 3H,0,

n(KBrO3) = n(AgNO;)/6, M (KBrOs) = 167r/mob,
m(KBrO3) = (10mu - 0,05 - 1671 /moi16) /6 = 13,9Mmr

Kpurepun

Bceero — 25 0aJios.
1. Ba peakimn (a) u (6) — 1o 2 Gasa. 2. 3a peakimio (B) — 4 6amta. 3. 3a peaknuio
(r) u (1) — mo b 6amios. 4. Paccunrana macca 6pomara Kajms — 7 6aJIoB.

Sagada 3. HeusBecTHada >KINIKOCTH

B ryboKyo MIIMHAPUIECKYIO MEH3YPKY € ILIOMAAbIo JiHa S, HaJUTa HEU3BECTHAT
»KUJIKOCTh. OnyleHHas B Heé IIycTasl TOHKOCTeHHAas! IUINHIPpIIecKas IIPOOUPKa ¢ ILIOMIA-
JbI0 JHA S, TJIaBaeT BePTUKAJIbHO, MOTPY3UBIINCH B KUJIKOCTbL Ha Tyyomny h = 5 cwm.
B 1mpobupKy akKypaTHO HOJOXKIIIE KyOnK Maccoit m = 240 r u oobémom Vi = 125 cev®.
OKazaJI0ch, 9TO IOC/IE ITOr0 YPOBEHDb YKUJIKOCTH B MeH3ypKe noumsmics na Ah = 1,25 cwm.
M3BecTHO, 9TO phlUakKHble BeChbl YPABHOBEITNBAIOTCS, €CJIN MMOMECTUTD Ha UX JIEBYIO Jallly
TOT »Ke KyOWK, a Ha MPaBylo — Ty Ke MPOOUPKY, B KOTOPYIO HAJIUTA 9Ta YKe HEeu3BeCTHAas

. . M
KUIKOCTh 06béMoM V = 50 em®. Haifiure mIOTHOCTD KIIKOCTH, €CIN — = 2.

Orget: p = 0,8 Lg
cM



BoszmoxkHoe penieaune

SammiineM ycJIoBIe PaBHOBECHUSI ILIaBaIOIel TPpOOHPKU:
Suhpg = myg.

CoryiacHO yCJIOBHIO, ITOCJIE TOI'0, KaK B IPOOUPKY IOJIOXKUJIN KYOUK, YPOBEHb YKUJIKOCTH
B MEH3ypKe NoHu3ujcd. I3 aToro ciaemayer, 4To mpodUpKa yTOHYIA, U YKUJKOCTb 3aJI1/1aCh
B 4aCTh IIPOOUPKHU, HE 3aHATYIO KyOnKoM. Torna m3mMeHeHne oobeémMa, »KIJIKOCTH B MEH3YPKe
paBHO:

Suh —V,
Aph =2 %
SM
YcjioBre paBHOBECHs BECOB UMeET BUJI:
Vp+my=m.
Pemup cucreMmy m3 9THX ypaBHEHHUII ¢ Yy9ETOM TOIO, UTO S_M = 2, HallJIEM ILJIOTHOCTD
JKUJIKOCTU: "
h —2Ah r
p=m ( ) =0,8 —.
hVi + V(h — 2Ah) OV
Kpurepun

Bcero — 25 6aJiion

1. Banucano ypaBHeHUe JjIsd YCJIOBHS PABHOBECHs TLIaBatoleil mpobupku — H OaJsiIoB.
2. 3anucano ypaBHeHIe PABHOBECHUS [T PIYayKHBIX BECOB — O OAJLIOB.

3. 3ammcano ypaBHeHHUE JJisl TIOHM2KEHNUST YPOBHS KIJIKOCTH B MEH3ypKe — O OaJlIoB.
4. 3ammcaHo UTOroBoe ypaBHeHHUe JIJid JIOTHOCTU HEU3BECTHONH YKUJIKOCTH — H OaJIIoB.
5. IIpaBusibHO paccunTana MJIOTHOCTh HEM3BECTHO YKUJIKOCTH — D OAJIJIOB.

Samada 4. MypaBbu M COJIOMUHKA

Yepes KaMelleK ¢ OCTPLIM KPaeM IepeKHYTa IIpovHast IpsMasi OHOPOIHAs COJTOMUHKA,
Maccoit M. Ha coimomunke naxojadTcd MypaBbU C OJMHAKOBBIMU MaccaMu m. Ha jgeBom
KOHIIE COJIOMHHKHU CUJIAT IIsITh MypPaBbeB, a Ha APYTIoM e€ KOHIle — ojuH Mypageii. [Ipu sTom
COJIOMIHKA PACIIOJIOXKeHa TOPU30HTAJILHO U OIMUpaeTcs TOJbKO Ha Kpail KaMmHs. Tpoe m3
ISITEPKU HAYMHAIOT MATH 110 COJIOMUHKE CO CKOPOCTHIO v. OJHOBPEMEHHO ¢ HUMI MYypaBeii,
CUJIEBIINIT Ha ITPOTUBOIOJIOKHOM KOHIIE, HaUMHAeT UATH UM Ha BCTPEUy CO CKOPOCTBHIO 3.
Berperusiimceh, MypaBbi ocTaHaBJnBaroTCsd. [Ipn aToM cosloMrHKa BCE BpeMsi OCTaeTCs B

M
rOPU3OHTAJIBHOM T10J102KeHnn. Haiimre oTHOIIEHEe MacC — COJIOMUHKHN U OJHOTO MYPaBbsI.
m
M
Orger: — = 2.
m
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BoszmoxkHoe penieaune

IlycTs |3 — jmymmHA J1eBOro Inieda pbruara, lo — JJIMHA IIPABOrO ILIeda phlyara. 1ak Kak
COJIOMUHKA OJIHOPOJTHASI, TTOJIOZKEHIE €€ MeHTPa MacC (OTHOCUTEILHO JIEBOTO KOHITA ) MOYKHO
HAMTH CJICYIONUM 00pPa30M:

B l1 + 1o
=5

Jlo nagaJjia JBUZKEHHUSI COJTOMIHKA OblLiIa HEIOIBUYKHA, CJIEJI0BATEILHO MOYKHO 3allliCcaTh
yCJIOBUE €€ PaBHOBECU:

Le

5-mg-li=Mg-(l.— 1) +mg-ls.

Tak Kak colOMHHKa BCE BpeMsl HAXOJIWTCS B PABHOBECHM, TO MypaBbU BCTPETUJINCH B
TOYKE OIOPHI phrdara. Torja m3 cOOTHOIEHNsT cCKOpocTeil oyryanm 3l = .
[TojicTaBiisist Bce HEOOXOIMMbIE BEJTUMYUHBI B YPaBHEHUE MOMEHTOB, TOJIYINM:

I+ I + 31
DR ) ol = M (A2

5l = M
mh 2 2

— 11 + 3ml1 = Mll + 3ml1
Cokpaiiiast Ha [{ TOJIYUUM:

= 2.

M
Sm=M+3m = 2m =M = —
m

Kpurepun

Bceero — 25 6aJ10B.

1. Ectb pucyHOK (Mm cjI0BeCHOE OMucaHue) It JIBYX CJydaeB — 5 6aJlIoB.

2. Ectb yciioBue paBHOBeCHsI CUCTEMBI JI0 HavaJia JBUXKEHUA MypaBbeB — D OaJIIOB.
3. Paccunrano moJioxkeHue meHTpa Macc — H 0AJLIOB.

4. Ilonydeno un perieno ypasuenne MoMenToB — 10 6as10B.

11



