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3anaua 1 (20 6a710B)

Opnaxael Baca mpounTai, 4To OJHUM U3 MaTepHalIOB, U3 KOTOPOrO M3rOTABIMBAIOT CTOJIOBBIE
npuOopsl, sIBIISETCs CIUIaB, coaepxamuii 3 Buna MetaiioB: A, B u C. On 3agymaincs, Kakue
UMeHHO? Y Hero ObLT 00JIOMOK BHJIKK Maccoi 20 T, KOTOPBIM OH M PENIn MPOaHATU3UPOBATh.
Cuavana Bacs mpokumatun oOpasen ¢ HU30BITKOM COJISTHOM KHUCIOTHI (peaxyuu 1 u 2), B
pe3yJbTaTe Yero pacTBOp OKpacuiics B 3esieHbli 1BeT. [lonydyeHHyo cMech OH OTQUIBTPOBAT U
nonyunn ¢punsrpar @ u ocrarok O. Ocrarok O, copepkamuii TOILKO METaUT A, paCTBOPUIIH B
M30BbITKE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI (peaxkyus 3), B pe3yibTaTe Yero BHLIETHIOCH
10,248 n Oyporo raza (M3MepeHo npu H.y.). PacTBop akkypaTHO BBINIAPHIIN, a CYXOHW OCTaTOK
MPOJODKUIIN HAarpeBath (peaxkyus 4). B pe3ynbTare peakuuu BbIACTWICS OKCHI MeTauia A u
cMmech razoB oobemom 12,810 i1 (M3MepeHo npu H.Y.).

Ananmu3 ¢unpTpata @ mokasan, 4YTO B HEM COJEP)KATCs TOJBKO KaTHOHBI MeTaisioB B u C,
PAacCIIOJIOKEHHBIX B OJHOW IpYyIIIe M OJHOM Iepuoje B KopoTkou [lepmommueckoit cucreme
9JIEMEHTOB, MpPHUYEM H3BECTHO, 4TO (ropun meramia B pactBopum, a dropun mertamna C
HepacTBopuM. Taxoke aHanmm3 GuibTpaTa mokasal, 9To HCXOAHOE MacCOBOE OTHOLICHHWE METajlia
B k mertamny C paBuo 131:3.

JlonomHUTEIbHO U3BECTHO, YTO Npu peakuuu 1,040 r xsopuaa metaia B ¢ n30bITkOM pacTBopa
eakoro HaTpa oopasyercs 0,744 r ocanka (peakyus 5). Ilpu peakuuu 1,016 r xmopuga meramia
C ¢ u30BITKOM pacTBOpa eaKoro Harpa oopazyercs 0,720 r ocanka (peakyus 6).

Omnpenenure metamisl A, B u C. HanummTe ypaBHEHHS BCeX OMMCAHHBIX PEAKIIUM.

Omnpenenute MaccoBbl€ 101 KOMIIOHEHTOB B cIuiaBe. Kak Ha3bIBaeTcsl JaHHbBIN CIsIaB?

Pewenue:

W3 ycnoBus 3a7auv CTAHOBUTCS MOHSTHO, YTO OJIMH M3 METAJJIOB B JIAHHOM CIUIaBE HaXOJUTCS
npaBee B pAAy HANpsOKEHHs METAJJIOB, TaK KaK OH HE pearupyer C COJSHOM KHUCIOTOM, HO
pearupyeT c a30THOM KuciaoToil. Hurtpar manHoro meramna paszmaraeTcss ¢ 0Opa3oBaHUEM
OKCH/JIa, 3HAYUT, METaJlT A — MeJib.

IIpo meramisl B 1 C M3BECTHO, YTO OHM HAXOAATCS B OAHOM TIpynmne M B OJHOM IEPUOJE
kopoTkoi [lepuoguueckoil cucTteMbl; BeposiTHO, 3T0 3neMmeHThl VIl rpynmber kopoTkoit
[Tepuoanueckoit cuctembl. JlomonHuUTeNnbHBIE JaHHBIE O TOM, 4YTro (Qropun Metanmna B
pacTBopuM, a ¢propun merauia C HEpaCTBOPUM, YKa3bIBalOT Ha TO, 4TO B — 310 HuKens, a C —
3TO XKene30. [loaTBepauM TaHHOE pacCyKAEHHE pacueTaMu.

1. Ni + 2HCI = N|C|2 + H2T

2. Fe + 2HCI = FeCl; + Hy1

3.Cu+ 4HN03 = CU(NO3)2 + 2 N02 T + ZHzo

4.2 Cu(NOg3); = 2CuO + 4NO; 1+ 021

5. NiCl, + 2NaOH = Ni(OH),] + 2NaCl

6. FeCl, + 2NaOH = Fe(OH), |+ 2NaCl

1. Y3 ycmoBus 3amaun M3BECTHO, 4TO mpu peakiuu 1,040 r xmopuaa metama B ¢ u30biTkoM
pactBopa eakoro Harpa obpasyercs 0,744 r ocaaka, a mpu peakuuu 1,016 r xnopuna metamna C
¢ M30BITKOM pacTBopa eakoro Harpa obpasyercs 0,720 r ocanka. [IpoBepum, BBITIOTHSAETCS JIA

3TO YCIIOBHUE.
_ m(NiCly) _  1,040r

M (NICIZ) B n(NiCly) " 130 r/MoJib
N3 ypaBHEHUs peakuuu S:

v (Ni(OH)2) = 0,008 moar => m (Ni(OH);) = v (Ni(OH)2)-u(Ni(OH),) = 0,744 r —
COOTBETCTBYET YCJIOBHIO.

= 0,008 monb



m(FeCl 1,016r
M (FeCI ) B u((FeClzz)) 127 r/MoJib
W3 ypaBHeHus peakuuu 6:

v (Fe(OH);) = 0,008 moms => m (Fe(OH);) = v (Fe(OH),)-u(Fe(OH)2) = 0,720 r —
COOTBETCTBYET YCJIOBHIO.

2. HalimeM KOJIM4eCTBO BBIJCIUBIIIETOCS ra3a B peakiuu 3:

v (NO,) = V(NOZ) 192387~ 0,4575 moub, 3mauut, v (Cu) = 0,22875 Mo =>
22,4 J/Mosb

m (Cu) =v (Cu)-u(Cu) =14,64r.
3. m(Ni+Fe) =20 r - m (Cu) = 5,36 r. Takke U3BECTHO, YTO HCXOAHOE MaccoBoe oTHomeHue Ni

= 0,008 Monb

k Fe pasuo 131:3. 3maunt, m(Ni) = 22X . 131 = 524 1, m(Fe) =2225. 3 = 0,12 1.
4. @%(Cu)—LC“) 100% = 1‘2‘06“ 100% = 73,2%

@%(Ni) = &1)) 100% = 222 100% = 26,2%

0 — _m(Fe) op = 2121 0 — 0
w%(Fe) = 0= 100% = 27 100% = 0,6%

5. JlaHHBI criy1aB Ha3bIBa€TCsS MEIbXHUOP.

3anaua 2 (20 6a.1710B)

[Tpunumast nymn, Bacs ycraHOBHII TeMIepaTypy BOJIbI, BEIXOISIICH U3 JIGHKHA CMECUTENIS, PAaBHOM
39 °C; npu 3ToM pacxoj BOAbI ObLIT TAKOH, YTO AUTpOBas GaHKA HamojHsiachk 3a 14 c¢. B sToT
MOMEHT Ha KyXHE OTKpPBUIM KpaH ropsiieid BOJbI, YTOOBI TIOMBITH TOCYIY, M PAacXoj ropsdei
BOJIbI B Aylie ynaia B 2 pasza. Kak (BO CKOJBKO pa3) mpu 3TOM U3MEHHUTCS CyMMAapHBIA Pacxo/l
BO/IbI B Aymie? Kakast MOIIHOCTD TOMKHA OBITh Y 3JIEKTPUYECKOT0 MTPOTOYHOTO BOIOHATPEBATENS
B BaHHOW KOMHATE, YCTAHOBJICHHOTO Ha XOJIOJHOW BOJIE, YTOOBI TEMIIEpATypa BOJIBI, JIHIOIICHCS
U3 JAylia, He u3MeHunach? EcTh nM pa3HuIla, HA TOPSAYUN WM HAa XOJOIAHBIA TPYyOOMPOBOJ
CTaBHTh JTOT BojoHarpeBaTenb? [IpuHATH TemrepaTrypy BOABI B XOJOAHOM U TOpSYEM
TpyGonposoax pasHoii 6 °C 1 58 °C cooTBETCTBEHHO.

Pewenue:

[Tycth py — pacxoa XOJNOAHOW BOJBI, U, — pacxoi ropstueit Bogsl, w = 1000/14 = 71,43 r/c —
IIOJIHBIN PacxoJ BOABI, 17 — TeMmeparypa X0JI0{HON BOAbL, T, — TemiepaTrypa ropsiue Boasl, T —
TeMnepaTypa BOJbl, BEIXOSIIECH U3 JEHKU CMeCHTeJm Torma u3 aByX ypaBHeHI/Iﬁ ,u = Uy + Uy,

T = Halitialy ~ 45,33 r/c.
U1t Uz

[To ycnoBuI0 3ajauu IOC/I€ OTKPBIBAHUS KpaHa Topsiueil BOAblI Ha KyXHE pacxon ropﬁqeﬁ BOJIbI B

JyIIle CTall PaBeH A l,, rae a = 1/2, a monusiii pacxoq ' = py + au, = 48,76 r/c, T.e. MONHBIA

pacxoJl YMEHbIUJICS B ﬁl ~ 1,465 paza. lns TOro, 4TOOBI MPU TaKOM PACXOJie TOPSUYEH BOJBI
u

TEeMIlepaTypa BOJBI, BBIXOISIICH W3 JICMKH CMECHUTENs, MO-TIPEeKHEMY OcCTaBajach paBHOU T,
f1 T +ausTy
Uit al
HaJI0 MOJOTPETh XOJOAHYI0 Boxy. Orcroma monydaem T, =

JIOJKHO BBINIOJIHATHCSI pPaBEHCTBO 1 = , tne T; — Temmeparypa, 10 KOTOpPOil Tereph

(U1t ap)T-au,Ty

U1
HarpeBartclib, YCTaHOBHCHHLIﬁ Ha TPY6OHpOBO,Z[C XOJ'IO,Z[HOI71 BOABI, JOJDKCH HMMCTh MOIIIHOCTH

W = cuu,(T{ — T;) = 1,81 kBT, rzie ¢, = 4200 [Ixx/(xr - K) — yaenbHast TEMIOEMKOCTD BOJIBI.
MoIHOCTh HarpeBareisl He 3aBHCUT OT TOTO, YCTAHOBJICH JIM OH Ha XOJIOAHOM WM TOpsiYeM
TpyOOTIPOBOJIE, T.K. OMPENENSIEeTCS TOJIBKO KOJMYECTBOM TEIUIOTHI, KOTOPOE HYXXHO IepenaThb
MOJTYYAIOIIEICS CMECH IS TOBENICHUS €€ TeMIIepaTyphl TO TpeOyeMoro 3HaUYeHUSI.

. CrengoBaTenbHO,



3agaua 3 (20 6ay710B)
B meramnypruu /uis yiny4llieHus pas/ieleHns [IBETHBIX METAJIOB M CHHKEHUS MTOTeph METaJIOB
IIPH TUIABKE MCTONB3YIOT Cylbduau3zaropsl. CynbGuan3aTop — peareHt, KOTOPbIid JT00aBIISIOT B
pacmiaB Uil oOpa3oBaHus B HeM CynbQuaoB. OJHUM U3 TaKUX CyIb()UIN3aTOPOB SBISETCS
nuput. s U3ydeHus MPOLECCOB, MPOTEKAOIINX MPU PA3IOKCHUH MMUPHUTA, OBLT B3AT 00pa3elr
KOHIIEHTpaTa nupuTa Maccod M = 20 Mr, colepXkamuil Oy, = 40 % nuputa. Obpaszen
UCCIICIOBAIM METOJIOM KajmopuMmeTpuu. KamopumeTpus — 5TO METOA H3ydeHUs (HU3HKO-
XUMHYECKHX CBOMCTB BEUIECTB B YCJIOBUSAX KOHTPOJUPYEMOI'O M3MEHEHHUS TeMIepaTyphl, Mpu
KOTOPOM PETHCTPUPYIOT TETUIOBBIC d(D(PEKTHI, MPOUCXOASIINE B pe3yiabTaTe (PU3NUCCKUX HITU
XUMHYECKHX MpEeBpalleHHil B HCCIEAyeMOM BellecTBe. B pesynpraTe HCClIea0BaHUs
KOHI[EHTpAaTa MUpHUTa ObLIIA MOJTyYeHa KATOPUMETPUYECKast KpUBasi, YIPOIICHHBIN BT KOTOPOU
npezcTaBieH Ha pucyHnke. CKOPOCTh HarpeBa B JaHHOM ciydae cocrtaiser B = 10 °C/mun. C
MIOMOUIBIO TPEJICTABICHHON KaJOPUMETPUUYECKOW KPHUBOM MOMXKHO OIPENEIUTh TEIIOBBIE
3¢ dexTsl peakuuit pa3aoKeHUs MUPHUTA, MPOTEKAIOIIUX [0 MEPE MOBBIIMICHUS TEMIEPaTypHI.
Ecnu moacunTaTh 1ioniaab Kaxaoro MuKa Ha KaJOPUMETPUYECKOW KPUBOW U pa3leiuTh 3TY
IUIONIA/Ib HA CKOPOCTh HarpeBa, TO MOKHO OJJHO3HAYHO OMPENIEIUTh KOJMYECTBO BBIICICHHOTO
WM TIOTJIOIIEHHOTO TeIla, OTHECEHHOTO K €IMHHIIE MAcCChl pearupyromiero Bemectsa (AQ =
Sika/P). Kakaplii muk Ha KaJOpUMETPUUYECKOW KPHUBOM COOTBETCTBYET OJIHOM M3 peakuui,
MPOTEKAIONIMX TP Pa3jOKEHUH TUpUTa. ECIM NUK HampaBlieH BBEpPX, TO PEAKIUs
9K30TepMHUUECcKas (peakiusi MPOXOIUT C BBIJCICHHUEM TeIUIa), €ClIM MUK HampaBieH BHU3, TO
peakius Y3HAOTepMUYecKas (peakius MPOXOUT C MOTJIOMIEHUEM TeIlIa).
Hanummre ypaBHeHMs peakiuii, IpOTEKAIOIUX MpyU HarpeBaHuu nupurta. Onpenenute, Kakoe
KOJIMYECTBO TEIJIOTHI BBIICITUTCS WIIHM MOTJIOTUTCS HA KAKJIOM 3Tare pa3jioKeHUs MUPUTA, €CIU
U3BECTHO, YTO:

® TIEPBBIM ATAll PaA3JIOKEHUS MPOUCXOAUT O€3 MOTepU MACChl, & HA BTOPOM U TPETHEM

JTamax macca obpasiia yMEeHbIIAeTCs,

® BTOPOHW dTal Pa3JIOKECHUS MPOTEKACT MPU U30BITKE KUCIOPOAA, a TPETHH dTal — IPH
HEJIOCTaTKEe KUCIOPO/Ia;

e Ha nepBoM dtarie npopearuponaiio 30 % nupura;

® Ha BTOPOM d3Tarie BbIIETIIOCh M, = 4,27 Mr rasa;

® BECh MUPUT MPOPEArupoOBaT O3 OCTATKA.
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Pewenue:
3anuiieM ypaBHEHUsI peaKIuii:

FeS, — FeS + %Sz + Q1 (1) — mepBBIit 3Tan pasaoKEeHUs THPHUTA,
FeS, + 1:102 — %FBZO:; +2S0; + Q2 (2) — BTOpOIf ATAI PA3IOKEHUS THPUTA,;

FeS, + gOz — %Fe304 +2S0; + Q3(3) — Tperuii aTan pa3noKEeHUS MUPHUTA.

Jlayiee HaiijileM KOJIMYECTBO BBIJICJICHHOTO WJIM TIOTJIOMICHHOTO TEIIa, OTHECEHHOTO K €IMHHUIIC
MAacChl, ISl KaXKAO0T0 dTara pa3ioKeHHs:

AQ1 = Spxal/P = -60-0,05-6/2 = -9 JIx/r;

AQ2 = Spka2/P = -40-0,3-6/2 = -36 [Ix/r;

AQ3 = Spuxa3/P = 20-0,05-6/2 = 3 JIx/r.

3neck B = 10 °C/mun = 1/6 °C/c, a miomaas Kaxaoro MuKa — 3T0 IUIONIAAb COOTBETCTBYIOIIETO
TPEYroJIbHUKA HA KaJTOPUMETPUICCKOW KPUBOH. 3HAK «-» CTaBUTCS, €CIU IUK HAIPaBIICH BHU3
(TornomieHue Tera), a 3HaK «+» — €Clii MUK HaIpaBJlieH BBEPX (BBIICICHHUE TEIUIA).

3areM HaM HYXXHO Yy3HATh, CKOJBKO TEIUIOTHI BBIICIHIOCH WM TIONIOTHIOCH Ha 1 MOJb
popearupoBaBIero MUpUTa Ha KaxaoM u3 stanos (M(FeS;) — MonspHast Macca mupuTa):

Q1= M(FeS;)-Aq; = (120 r/moib)-(-9 JIx/r) = -1080 [Ix/Mo7b;

Q2= M(FeS;)-Agz = (120 r/momb)-(-36 JIx/T) = -4320 JIx/MOIB;

Q3= M(FeS;)-Ags = (120 r/momb)-(3 Tx/r) = 360 JIx/MoIb.

[Tocne 3TOTO HaliieM Maccy MUPHUTA, TPOPEATUPOBABIIETO HA IEPBOM dTaIle:

ml(FeSZ) =M Oyace 0,3 = 2,4 M.

U3 peakiuu (1) MOKHO BBIUMCIUTH KOJTHYECTBO TEIIJIOTHI, MOTIONIEHHOE HAa TIEPBOM JTarle:

Q1 = Q1 my(FeSy)/M(FeS,) = (-1080 Jx/moins) (2,4-10° 1)/(120 r/monp) = -21,6:10° Ik = -
21,6 m/Ix.

U3 peakuuu (2) HaliieM Maccy MUpuUTa, IPOPEearupoBaBIIero Ha BTOPOM dTarle:

my(FeS;) = m-M(FeS,)/(2-M(S0O,)) = 4,27 mr-(120 r/moib)/(2-(64 T/M0IIB)) = 4 MT.

[Tocne aToro u3 peakiuu (2) MOKHO BEIYUCIUTH KOJTHYECTBO TEILIOTHI, TIOTJIOMICHHOE Ha BTOPOM
JTarne:

Q> = Qo my(FeS,)/M(FeS,) = (-4320 x/monb)-(4-107 1)/(120 r/moms) = -144-10° Ik = -144
m/JxK.



T.k. oOmias macca nupuTa B KoHIeHTpare paBHa M(FeS;) = M ®yae = 8 Mr, a Ha mepBOM H
BTOpPOM dTamax mnpopearuposaio My(FeS;) = 2.4 mr u my(FeS;) = 4 Mr nupuTa COOTBETCTBEHHO,
TO Ha TpeTheM dTamne mnpopearupoBano Mz(FeS,) = m(FeS,) - my(FeSy) - my(FeS,) = 1,6 mr
UpUTA.

3arem u3 peakuuu (3) MOXKHO BBIYMUCIUTH KOJIUYECTBO TEILJIOTHI, BBIIGICHHOE HA TPETHEM JTalle:
Q’s = Q3'm3(FeS,)/M(FeS,) = (360 Tx/monb)-(1,6:10° r)/(120 r/mons) = 4,8:10° Jix = 4,8
MJIK.

3anaua 4 (20 6a,1710B)

B xumuueckoil J1abopaTopuu eCTh JBa 3aKPBITHIX COCylda. B mepBoM cocyne COmepiKUTCs
pacTBOp XJIOpHUJa aMMOHHS, BO BTOPOM — PAacTBOP XJIOPHOBATOW KUCIOTHL. B maGopaTtopuio
noctynwio 560 T ruapokcuaa Kaius. YacTh THIPOKCUAA KaJMsl MIOMECTHIIM B NEPBBIH COCYI,
OCTaBIIYIOCS 4acTb — BO BTOpoil. Yepe3 HEKOTOpoe BpeMs BO BTOpPOHM cocyn 100aBHIIU
HeOosbIIoe konudyecTBo okcunaa mapranma (V) m marpenu mo 350 °C. O6pasoBaBmiuecs: B
cocylax Ta3bl BMECTE MPOIMYCTUIIM dYepe3 IMOJOTPeBacMy0 TPYOKY, BHYTPEHHSSI TTOBEPXHOCTh
KOTOPOH TOKpBITA TOHKUM CIIOEM IUIATHHBI, B PE3YJIbTaTe IOJIYyUYUB BEHIECTBO A, KOTOpOE
SIBIIIETCSL TA30M TIPU CTAHJAPTHBIX YCIOBHSX, KaK OJWH M3 MPOJYKTOB IMPOIIEANICH pEaKIUu.
[Tpu 3TOM COTPYTHUKY JTabopaTOprK 00OpaTHUIIM BHUMAHKE Ha CIeIYyoNIHe (DaKThI:

€CJIM B TIEPBBIH COCY]l TIOMECTUTH V MOJIb THIPOKCHJIA KaJHs, TO B 3TOM COCY/Ie TIPOPEarupyroT
(v— 0,02\)2) MOJTb THJIPOKCHUIA KaJIHS,

€CIIM BO BTOPOU COCYJ] IOMECTHTB V MOJIb TUAPOKCH/IA KaJIHsl, TO B 3TOM COCYJIe IPOpEarupyoT

2
3V MOJIb TH/IPOKCH/IA KaITHSL.

Kakyro uyacTb rujpokcuaa Kajius HYKHO IOMECTHTh B NEPBBIH COCYJ, YTOOBI IOJIy4EHHBIN
o0vem BemiectBa A Obu1 HambonpmnMm? Kakoe konuuecTBO BemiectBa A OyneT HpH 3TOM
nosyueHo? OTBET NOSICHUTE.

Pewenue:

Monspras macca KOH paBHa 56 r/mMonb, mostomy B Jsaboparopuio moctynuio 10 Moib
ruzpokcuaa kanus. [lycte x mons KOH nmomectuiu B nepBslii cocyn, a (10 — x) moias KOH —
BO BTOPOH COCY/I.

Peaxus, mporie/ias B IepBoM CoCyJie:

KOH + NH,Cl — KCI + NH31 + H,0

Tak kak mpopearupoBamu (x — 0,02x%) moms KOH, B pesynbrate peakuunm 00pasoBalIuCh
(x — 0,02x?%) Mo NHs.

Peakuuu, mpomie/ime Bo BTOPOM COCY/IE:

KOH + HCIO; — KCIO3 + H,0

2KClO; — 2KCI + 30,1 (t, MnOy)

Tak kak npopearupoBanu 2 (10 — x) mons KOH, B pe3ynbraTe peakuun obpasosanuchk (10 — x)
Mouts Os.

Peaxrus, mpomeniias mociie CMEIIMBaHUS aMMHAaKa U KACIOPO/ia U HarPeBaHUS MTOJTyIUBIICHCS
CMecH:

4NH3 + 50, — 6H,0 + 4NOT1 (t, Pt)

Tak KaKk MOJHOCTBIO TPOPEArupoBai ra3, HAXOJUBILHUICS B HEAOCTATKE, 00Pa30BAINCH

min {x — 0,02x%,2 (10 — x)} moms NO.

Bersu mapabomsl y = —0,02x? + x HampaBneHbl BHM3, a abclMcca ee BEpIIMHBI paBHA
2(:—()1()2) = 25, nostomy Ha otpeske [0; 10] gpynxuus y = —0,02x% + X MOHOTOHHO BO3pacTaer.

4
Ha stom xe oTpe3ke QyHKIHS Y = z (10 — x) monoToHHO yOBIBaeT. [ToaTomy:



4
ecin x — 0,02x2 < E(lO — X), TO, HEMHOTO YyBEJIMYMBAasl X, MOXXHO YBEIHYUTH KOJIMYECTBO
BEIIIECTBA [TOJIyYUBLIErocs a30Ta;

4
ecin x — 0,02x2 >§(10 — X), TO, HEMHOTO YMEHbBIIAs X, MOXXHO YBEJIUYHUTH KOJIHYECTBO

BEIIIECTBA MMOJIYYHBILIETOCS a30Ta.
4
Takum 006pa3oM, HauOoIblee KOJIUYECTBO a30Ta obpasyercss mpu x — 0,02x% = 5(10 - X).

Pemrasi momyuaromieecsi kBajpaTHoe ypaBHeHHe W yuuThiBas ycioBue 0 < x < 10, momydaem
x = 45 — 5v65 = 4,7, T0 ecTb B NIepBbIil COCY/ HY)KHO ToMecTUTh 4,7 Mmoiib KOH.
ITpu sTOM 0Opasyercs % (10 — x) =~ 4,25 moas NO.

3amaua 5 (20 6ans10B)

[lepen nmOOOMBITHBIM TPY3UMKOM BacuineM Ha POBHOI TOPU30HTANBHOM IUIOMIAJIKE CTOUT
JETKUH  HENpO3PAayHbIi TOHKOCTEHHBIM KOHTEWHEp, BBIINOJHEHHBIM M3  IIOJHMMEPHOIO
KOMIIO3UTHOTO MaTepuana M MOKPBIThIA H3HYTPU TOHKOM TE(PIOHOBOW IUICHKOH C HU3KUM
koddurmenToM TpeHus. KonreliHep BHITIOIHEH B BUE KyOa ¢ aimuHoM pedpa 70 cm. Bacumii
3HAET, YTO BHYTPU KOHTEWHEpA JICKUT TSHKEIbIA OJHOPOIHBIA OPYCOK B BUAE MPSIMOYTOJIBHOTO
napauienenuneaa maccou 40 kr, IIMHBI BceX pedep KOTOporo HaxoasTcs B npezaenax ot 20 g0
40 cMm. Kak Bacunuii MOKeT OLIEHUTh OTHOIICHUS JJIMH pedep Opycka, He Hapylias [eIOCTHOCTh
KoHTelHepa? Y Bacwms ectp noMomHHK Ilerp ¢ TpaHCIOPTUPOM W HHXKEHEPHBIM
KQJIbKYJIITOPOM.

Pewenue:

Tak kak KOHTEiHep ¢ OPYCKOM OTHOCHUTENBHO JIETKUI 1 HeOombIoi, Bacunmii ¢ [lerpom moryT
cBOOOJTHO JABHUTraTh €r0, [IOBOPAuMBaTh, CTABUTH HA peOpo U T.1.

Cuavana Bacunmit noOuBaercsi Toro, utoObl OpyCOK OKa3zajics B YIUNIy KOHTEWHepa, IpUyYeM
pebpa Opycka JOKHBI MITH O peOpaMm KoHTeiHepa. [{is sToro Bacuimuit MokeT HEMHOTro
MNOTPSICTU KOHTEWHEp, YTOOBl OpyCOK ynas IUlaliMs Ha OJHY W3 IpaHed, 3aTeM HAKJIOHUTh
KOHTeHHep, 4ToObl OpyCcOK Moman OJHUM M3 CBOMX pedep Ha peOpo KOHTeWHepa, U HaKJIOHUTh
KOHTEIHEp B APYTyI0 CTOPOHY, YTOOBI OPYCOK CheXall B yroJl.

[Tocne sToro Bacunuii moBopaunBaeT KOHTEHHEP OTHOCUTENIBHO €ro pedpa, JIeKaIlero Ha noiy
U TMIPUMBIKAIOUIETO K YTy, B KOTOPOM pacIoyIoKeH OpYCOK, 10 TeX MOp, OKa HE OYYBCTBYET,
YTO KOHTEHHEpP MOYKHO YJEp)KHMBAaTb B TOM K€ IIOJIO)KEHMH, HE mpuiaras ycwiuid. B
MpeHEOPEIKEHNH MaCCOW KOHTEWHEepa 1TO O3HAYaeT, 4TO OpPYyCOK HAXOAHWTCS B TOJIOKEHUU
paBHOBECHsI, TO €CTh MPOEKILHUs LIEHTpa Macc OpycKa Ha IUIOCKOCTh MoJjia TMOMaJaeT CTPOro Ha
pebpo Opycka. Tak kak NEHTp Macc OJHOPOIHOTO MPSIMOYTOJIBHOTO TMapajuiesenurena
pAacIIoyIo’KeH B €ro IIEHTpe, OPYCOK PacoI0KEH CIEAYIOUIMM 00pa3oM:



Teneps Ilerpy AOCTATOYHO W3MEPHUTH TPAHCIIOPTUPOM YOI MEXAY OJHOW W3 TpaHel Kyoa,
NPUMBIKAIOIIEH K JaHHOMY peOpy, M IJIOCKOCTBIO Tojia. TaHreHc 3Toro yria, kotopsid Ilerp
MOJKET BBIYHCIIMTH C TIOMOIIBIO KATBKYJISATOPA, ¥ Oy/IeT OTHOIICHUEM JIJTUH JBYX pedep Opycka.
[IponenbiBas Te e NCHCTBUS C IPYIMM peOpOM KOHTEHHEpa, MOJy4aeM COOTHOIICHHE JUIUH
Jpyroii mapel pedep Opycka.



