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5-7 ki1acchl

3amxaua 1 (20 6a/1710B)

BeimonauTe 3CKM3bI  (PPOHTANTBHOM, TOPU3OHTAIBHOW M NPOQWIBHOM MPOSKIUH JETajH,
n300paKeHHOM Ha PUCYHKE.

Pewienue:

OnHO U3 BO3MOXKHBIX PEIICHU:

(DpOHTEU]bHaH IIpOCKIUA FOpHSOHTEU]BHElH MIpOCKIUA HpO(l)H.HLHaH IIpoOCKI A




3axaua 2 (20 6a71,10B)

Yereepo apyseit Bacs, Koms, [lers u Cama u3 Mocksbl, Cankt-IleTtepOypra, Kanuaunarpana u
BnaauBocToka coOpaiuchk B LIKOJIE FOHBIX XMMHUKOB, UTOOBI caenath (erepBepku. Kaxapiii us
HUX BBIOpasl OJHY M3 COJIEH, KOTOpas OKpAlIMBAaeT IUIaMs MPH TOPEHHH B OJMH M3 IIBETOB:
KpacHbI, 3eNleHbld, CHHUNH wWin opaHxeBblil. Kaxmas comp Obita B OXHOM M3 CKISHOK:
KPYIJIOJIOHHAsT Koyi0a, KOHUYecKas Koiba, MIOCKOJOHHas Kojba u MeH3ypka. M3BecTHO, 4TO
Cama nukorna He ObuT Bo BrnagmBocroke. Komst He MrOOHUT 3€NEHBIN 1BET, a )KUBET B TOPOJIE,
pacroIoKEHHOM 3amajiHee BCeX OCTalbHBIX. Bacs BbIOpan coiib B MEH3YpKe, JAIONIYI0 CUHUN
user npu ropenuu. XKutenp Cankr-lIlerepOypra mpuHec coib B KPYyrioJoHHOH konbe. B
KOHUYECKOW Koj0e mpHHECIH coib cTpoHUUA. JIFoOOmBITHBIM (pakT: uMs BiIaAenbla AAaHHON
COJIM, TOPOJ €ro MPOKUBaHMS, LBET IUIAMEHHU, MOJy4aeMblid MpU TOPEHHH NAaHHOW COJH, U
HA3BaHME COCY/Ia HAYMHAIOTCS HA OJIHY U TY e OYKBY.

Bacs xuBer ganbiie Bcex oT MockBbl. [leTs qr00UT opaHKeBBbIN IIBET, HA KAHUKYJIaX OH XOUYeT
che3auTh K 0Oaldymike, kotopas xuBeT B Caukr-IlerepOypre. Ompenenute THUI COJH, BHI
CKJISHKU U TOPOJ] IPOKMBAaHUS KaXKI0T0 U3 IpY3€eH.

B Ta6J'II/II_[e MpUBCACHBI BUA COJIM U LIBCT, B KOTOpLIﬁ OKpalMBacTCA IJiaMs IIPpHU TOPpCHHUU HaHHOﬁ

COJIIH.

IBer niiamenn 3eneHbli OpaHXeBBbIii Kpacubiit Cunnit
MeTana bapwnii Kanbumit CrpoHuuit Menb
Pewenue:

CocraBum Ta6J'II/II_Iy 151 6y,HeM €€ 3aIl0JIHATD.

1. I/I3BCCTHO, gto Cama HHUKOI'Ja HE OB BO BHaHI/IBOCTOKC.

2.

3. Bacs BLI6paJ'I COJIb B MCH3YpPKCE, Jar0I[yrO CHHHUH LIBET INIaMEHU IIpU TOPCHUHU.

Nwms Bacs Koms Ilers Cama

I'opon He Bnagusocrok
IlBer Cunuii

Tun nocynel MeH3ypka

4. B xoHn4ecKoii kos0e mpuHecIu coslb CTpOHIMA. JIF0OONBITHBIN (DakT: MMs Biajenba JaHHON
COJIM, TOPOJ €ro MpOKUBAaHMS, LBET IUIAMEHH, IMOJY4aeMbIil NMpU TOPEHHUU AAHHON CONH, U
Ha3BaHUE COCY/la HAUMHAKOTCS HAa OJHY M Ty ke OykBy. TakoMmy YCJIOBHIO yIOBIETBOPSET
TOJIBKO UMS$1, KOTOpOoe HaunHaeTcs Ha OykBy «K». 3nauut, sto Kos.

Nwms Bacsa Koms Ilers Cama

I'opon Kanununrpan He BiragnsocTok
I{Ber Cunnii (Cu) Kpacuprii (Sr)

Tun nocynel Men3zypka Konnueckast




| konba |

5. Bacs xuBer ganbiie Bcex OT Mockbl. [leTss m0OUT OpaHXKeBBIM BT, HA KaHUKYJIAX OH
XO04eT Che3IUTh K 6a0yike, koTopas xkuBeT B Cankr-IlerepOypre.

Nwms Bacs Kons Ilers Cama
I'opon BraguBocTok Kanununrpan He Cankrt-
IlerepOypr
L{Ber Cunnii (Cu) Kpacusrii (Sr) Opamskensiit (Ca)
Turm nocyel Men3sypka Konnueckas
KoJ0a

6. babymka Iletu xuBer B Cankt-IlerepOypre, 3nauut, Ilets xuBer B Mockse, a Camia B
Cankr-IlerepOypre.

7. Kurenp Cankt-IlerepOypra npuHec coiib B KPyTJI0JOHHON KOJIOe.

Nwms Bacs Kons Ilers Cama
I'opon Biagusocrok Kanmnaunarpaz Mocksa CaHnkr-
[lerepOypr
L{Ber Cunnii (Cu) KpacHhbiii (Sr) Opamxebrii (Ca)
Tum nocyel Mensypka Konnueckas Kpyrimononnas
KoJs10a KoJ0a

8. Ocrannuch INIOCKOIOHHAA KOJI0a U 3€JIEHBIHN I[BET:

Nwms Bacs Kons Ilers Cama
I'opon BiaguBocrok Kammnaunrpaz Mocksa CaHKT-
ITetepOypr
L{Ber Cunnii (Cu) KpacHhbiii (Sr) Opamxesblii (Ca) | Senenniii (Ba)
Tum nocyzel Men3sypka Konnueckas [Inockononnas Kpyrnononnas
KoJsiba KoJs10a KoJ10a

I[aHHa}I Ta6J'II/II_Ia OTBCYACT Ha BOIIPOCHI, TIOCTABJIICHHBIC B 3a/1a4€.

3anaua 3 (20 6a,1,10B)

[Tepen Bamu ¢oTO YacTH 4acoB, KOTOpble HaxozsaTca Ha CrapomecTckol Oamne B T. Ilpare
(Uemickas pecnybnuka) yxe Oonee 500 ner. Ha unudepbrate uMEOTCS HECKOIBKO
M300paeHU, Cpeau KOTOpPbIX, HANpUMeEp, €CTh TaKHe KaK «KPECThSHUH IMalleT IoJie Ha
OBbIKax», «KPECTbSIHE KOCAT TPaBy», «cOOp BHHOrpaja», «pyOKa JepeBbEB U 3aroTOBKA JPOBY.
Yacel ycTpoeHbl Tak, 4yTO HeOOJblIasi CTpelKa B BEpPHEM 4YacTH OCTaeTCsl HEMOJBMKHOW, a
udepOaT BpalaeTcs ¢ TeUCHHEM BPEMEHHU.

[IpumepHoe Bpemsi, korga Obl10 moaydeHo ¢oto, — 13:00 22 centsaopsa. [Ipeanonoxute, Kak
HU3MEHUTCS ToJiokeHue udepoara yacos K 13:00 22 suBaps. OTBET MOsSICHUTE.




Pewienue:

MoXHO 3aMETUTh, YTO Ha 12 M300paKEHUSIX COAEPKATCS CIICHBI, XapaKTePHBIC I PA3TUIHBIX
BpeMeH roaa. Cpenu 3THX CIIEH MBI BUIUM «KPECThSHHH TAIIeT MoJjie Ha ObIKax» — JIEWCTBHE,
XapaKTepHOE ISl BECHBI, «KPECTbsIHE KOCST TPaBy» — JIEUCTBHUE, XapaKTepHOE JJisi KOHILIA JIeTa,
«cOop BHHOTpaga» U «pyOKa JIepeBhEB U 3arOTOBKA APOB» — JIEHCTBUS, XapaKTepPHBIE ISl OCEHU
Y Hadaja 3UMBEL.

MoskHO noragaTthces, uTo 12 n300pakeHui CUMBOIH3UPYIOT 12 MecsIeB roja.

B 3aganum ykazano, uto (ororpadus cmemana 22-oro uucna. [Ipu 3ToM HeOombIas cTpeika
HAXOJHUTCS ONMXKe K JIeBOMY Kparo Oikaiiiero k Hemy u3o0paxkeHus. CremoBaTenbHO,
ugepOaT BpamaeTcs Mo 4acoBOU CTPEIIKE.



[To ycnoButo 3aaun HEOOXOAMMO OIPEACIUTD MoNokeHne nudepoOaaTa yepes 4 mecsa mocie
TOTO MOMEHTa, KOTJia ObLIO caenano npuBeacHHoe Goro. [TocKombKy MOTHBINA KPYT COCTABISET
12 mecsies, 3a 4 mecsia nudeponar noseprercs Ha 4/12 wim 1/3 ot moHOTO 060pOTA.

Omeem: yugheporam nogepuemca na 1/3 om nonno20 060poma no 4acogou cmpeke.

3axaua 4 (20 6a51,10B)

Jlepsnont ky6, umeromuii Temmneparypy 0 °C, oT ymapa pacchlllaeTcs Ha MMJUIMOH He
COTIpUKACAIOIIUXCS APYr C IPYroM MeJKuX KyOoukoB. UTo pacTtaer ObicTpee — Ienblil KyO wiu
Bce moiyuuBiirecs Kyouku? Bo ckonbko paz? OtBer moscHute. CuuTaTh, 4TO MOTJIOMIAEMOE B
€MHHILY BPEMEHU JIeJSHBIM KyOOoM (KyOMKOM) KOJIMYECTBO TEIUIOTHI MPSIMO MPOMOPIHOHATIBHO
TUIONIA/IM TOBEPXHOCTH JISASTHOTO KyOa (KyOuKa).

Pewenue:

KonuuecTBo TEmIOTH, MOCTyIAoIee B KyO B €IUHHILY BPEMEHH, MPONOPIHUOHAIBHO TUIOLIA M
ero MOBEpXHOCTH, T.e. KBaJpary IJIHHBI ero pedpa, a KOJHMYECTBO TEIUIOTHI, HEOOXOIMMOe IS
IUIaBJICHHUS Ky0a, MPONOPLUOHAIBHO ero o0beMy, T.e. KyOy UInHBI ero peopa. Ilosromy Bpems,
HEeoOX0oauMoe ISl TUTaBJIeHUs Ky0a, MPONOpUHOHANIBHO JuthHE ero pedpa. [Ipu pa3ouennn kyba
Ha 1000000 = 100100100 ogmHaKOBBIX KYOMKOB JUTHHA pedpa KaKI0ro KyOnka OKa3bIBaeTCs B
100 pa3 meHblie IIMHBI pedpa McXxoaHOro Kyda. IIoATOMy MMIUIMOH OAMHAKOBBIX KYOMKOB
pacTarT B CTO pa3 ObicTpee, 4eM MCXOIHBIN KyO. Eciam xyO pazOuBaeTcst Ha KyOMKH pa3HBIX
pa3MepoB, TO BpeMs TUIABJICHHUS BCEX KYOUKOB Oy/ET ONpPEAesIThCS pa3MepoM HauOOIBILEro 13
TOJTYYUBIINXCS KyOHKOB.

Omeem: maienvKue Kyouxku pacmarom ovicmpee ¢ 100 pas.

3amauya 5 (20 6a1710B)

Ha mnpennpusiTu 1o MNpOU3BOJCTBY BBICOKOTEXHOJIOTUYHOIO OOOpPYIOBaHUS HCIOJIB3YETCS
KOHBEMEpHasl JICHTA ¢ MapaMeTpaMH, YKa3aHHbIMU Ha PUCYHKE:. JJIMHA KOHBeHrepa paBHa 20 M,
HIMpUHA JIEHTH! paBHA 1 M, KOHBelepHas JIEHTa JIBUXKETCS CO CKOPOCThIO 1 M/C B HampaBlieHUH,
YKa3aHHOM Ha pucyHKe. [[s mopanepskaHus KadecTBa MPOAYKIHMH OBLJIO PELIEHO PEryspHO
OYUINATh KOHBEWEPHYIO JIGHTY, UCIOJb3Yysl POOOT-TbUIecOC KBaapaTHOW (Gopmbl pazmepamu 50
cM X 50 cM. PoboT-nibliecoc cTaBAT B HayaJlo KOHBEHepa BIUIOTHYIO K KPato JIEHTHI KaK [MOKa3aHo
Ha pucyHKe. PoOOT MOXXeT NIBUTaThCs B JIIOOOM HAaINpaBlIEHHMHM, HO €ro KBaJpaTHBIH KOpIYyC
HUKOT/Ia HEe TOBOpaynBaeTcsi. POOOT oumIaeT BCIo MOBEPXHOCTh, HAXOAALIYIOCS CTPOTO MO/ €ro
KOpPIycOM, 3a TMpeHeOpexxumMo Maioe Bpems. OreHuTe, ¢ Kakod MHUHUMAaJIbHON CKOPOCTBIO
JIOJDKEH JIBUraThcs poOOT-TBUIECOC, YTOOBI TOUYNCTUTh BCIO KOHBEHEPHYIO JICHTY, HE yIIaB C Hee.
Bo BpeMs uncTku KOHBEHEpHas JICHTA MPOI0KACT JIBUTATHCS CO CKOPOCThIO 1 M/C.



L=20m

PobBoT-nblnecoc

50 cm

b=1m
I
a=

Pewenue:

3ameTuM, 4TO JIJIMHA JIEHTHl KOHBeiepa cocraBisieT 40 M. YUuThIBas, 4T0 poOOTY HEOOXOAUMO
IMOYUCTUTH 10 40 M BJOJIb KAXKA0I'0 Kpas JICHTbI, HCTPYAHO IMOHATH, YTO HAMMCHbBIIAA CKOPOCTHb
poboTa JocTUraeTcs, €Cjau OH CHauyaja MOJHOCTHI0 MOYUCTUT 40 M JIEBOUM MOJOBUHBI JICHTHI,
nepeiaeT Ha MpaByIO MOJOBUHY JIGHTHI U MOYUCTUT 40 M mpaBoil MOJOBUHBI JIeHTHI. [lycTh
CKOPOCTh PO0OTa OTHOCHUTENBHO JICHTHI cocTaBiseT x Mm/c. [Ipenebperas pazmepamu podoTa u
BpPEMEHEM Iepexoia C OJJHOM CTOPOHBI JICHTHI HA APYTYI0 KaK MaJbIMU MO CPABHEHUIO C UTMHOMN
JICHTHI U BPEMEHEM OUMCTKU BCEH JICHThI COOTBETCTBEHHO, MOJIy4aeM, YTO POOOT MOUYHUCTHUT BCIO

80 80
JIEHTY 33 — CEKYHJl U NPH STOM CIBHHETCS B CTOPOHY KOHIA JICHTHI HA ;(1 — X) METpOB.

YroOsl poOOT HE yHas, X JOJKHO YIOBICTBOPATH CICAYIOIIEMY HEPABEHCTBY:
80
?(1 —x) < 20, otkyma x = 0,8.

Takum 00pa3zom, MUHHUMaJIbHAS TOMYCTUMAasi CKOPOCTh POOOTa OTHOCUTEIBHO JICHTHI COCTABIISIET
0,8 m/c.

Omeem: 0,8 m/c.
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Oamumnuaabl «JlomoHocoB» M0 HHKeHEPHBIM Haykam 2019/2020
8-10 ki1acchl

3agaua 1 (20 6a1710B)

Opnaxael Baca mpounTal, 4to OJHUM U3 MAaTEpPHANIOB, U3 KOTOPOrO M3rOTABIMBAIOT CTOJIOBBIE
npuOopsl, sBIISETCS CIUIaB, coaepxkamuii 3 Buna MetaiioB: A, B u C. OH 3aaymaincs, Kakue
UMeHHO? Y Hero ObLT 00JIOMOK BHJIKK Maccoi 20 T, KOTOPBIM OH M PENIn MPOaHATU3UPOBATh.
Cuauana Bacs mnpokumsatuia oOpasenl ¢ HU30BITKOM COJISTHOM KHUCIOTH (peaxyuu 1 u 2), B
pe3yJbTaTe Yero pacTBOp OKpacuiics B 3esieHbli 1BeT. [lonydyeHHyo cMech OH OT(QUIBTPOBAT U
nonyunn ¢punsrpar @ u ocrarok O. Ocrarok O, copepkamuii TOILKO METaUT A, paCTBOPUIIH B
M30BbITKE KOHIICHTPUPOBAHHOM a30THON KUCIOTHI (peaxkyus 3), B pe3yibTaTe Yero BHLIETHIOCH
10,248 n Oyporo raza (M3MepeHo mpu H.y.). PacTBop akkypaTHO BBINIAPHIIN, a CYXOH OCTaTOK
MPOJODKUIIN HAarpeBath (peaxkyus 4). B pe3ynbTare peakuuu BbIACTWICS OKCHI MeTauia A u
cMmech razoB oobemom 12,810 i1 (M3MepeHo npu H.Y.).

Anamu3 ¢unstpara @ mokaszan, 4yTO B HEM COJEP)KATCA TOJNBKO KaTHOHBI MeTamioB B u C,
PAacCIIOJIOKEHHBIX B OJHOW IpYyIIIe M OJHOM Iepuoje B KopoTkou [lepmommueckoit cucreme
9JIEMEHTOB, MpPHUYEM H3BECTHO, 4TO (ropun mMeramia B pactBopum, a ¢ropun metamia 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).

Onpenenure Metamisl A, B u C. Hanumure ypaBHEeHUs1 BCEX OMMCAHHBIX PEAKIUN.

Omnpenenute MaccoBbl€ 10JIM KOMIIOHEHTOB B cIuiaBe. Kak Ha3bpIBaeTcs JaHHBIN CIUIaB?

Pewenue:

W3 ycnoBus 3a7auv CTAHOBUTCS MOHSTHO, YTO OJIMH M3 METAJJIOB B JIAHHOM CIUIaBE HaXOJUTCS
npaBee B psAAYy HANpPSOKEHHs] METAJJIOB, TaK KaK OH HE pearupyer ¢ COJSHOW KHUCJIOTOW, HO
pearupyeT C a30THOM KucioToi. HurTpar maHHoro meramna pasnaraercss ¢ 0oOpa3oBaHHEM
OKCH/JIa, 3HAYUT, METaJlT A — MeJib.

IIpo Meramnbel B u C M3BECTHO, YTO OHU HAXOASATCS B OJHOM Trpylme M B OAHOM NEpPHOJIE
kopoTkoil [lepuoguueckoil cucTeMbl; BeposTHO, 3To aneMeHThl VI rpynmber  kopoTkoit
[Tepuoanueckoit cucteMbl. [lomonHUTENnbHBIE JAaHHBIE O TOM, 4YTO ¢TOopua Meramna B
pactBopuM, a ¢ropun metaiia C HEpaCTBOPUM, YKa3bIBAIOT HA TO, 4TO B — 3TO Hukensb, a C —
3TO XKene30. [loaTBepauM TaHHOE pacCyXAEHHE pacueTaMHu.

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+ 0,1

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

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

1. Y3 ycmoBus 3amaun M3BECTHO, uTO npu peakiuu 1,040 r xjmopuaa meramna B ¢ u30biTkomM
pactBopa eakoro Harpa obpasyercs 0,744 r ocaaka, a nmpu peakuuu 1,016 r xnopuna meramna C
¢ M30BITKOM pacTBopa eakoro Harpa obpasyercs 0,720 r ocanka. [IpoBepum, BBITIOTHAETCS 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. HalineM KOJIM4eCTBO BBIJEIMBILETOCS ra3a B peakiuu 3:

v (NO,) = V(NOZ) 102981 _ 0,4575 monb, 3naunt, v (Cu) = 0,22875 moap =>
22,4 J/Mosb

m (Cu)=v (Cu)'u(Cu) = 14,64 .
3. m(Ni+Fe) =20 r - m (Cu) = 5,36 r. Tak:ke U3BECTHO, 4TO UCXOAHOE MaccoBoe oTHomicHue Ni

= 0,008 Monb

k Fe pasuo 131:3. 3maunt, m(Ni) = 22X . 131 = 524 1, m(Fe) =2225. 3 = 0,12 1.
4, m%(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. JIaHHBI CIUIaB HA3BIBAETCS MEIBXHUOP.

3agava 2 (20 6ay510B)

[Tpunumast nyi, Bacs ycTraHOBUII TeMIIEpaTypy BOJIbI, BHIXOJSIICH U3 JICHKH CMECHUTENs, paBHOMN
39 °C; npu 3ToM pacxoj BOAbI ObLIT TAKOH, YTO AUTpOBas GaHKA HamojHsiachk 3a 14 c¢. B sToT
MOMEHT Ha KyXHE€ OTKpBUIM KpaH ropsyeil BOJbl, YTOOBI MOMBITh MOCYIYy, U PacXo] ropsueit
BOJIbI B Aymie ynaia B 2 pa3a. 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 M pasHuIa, Ha TOpSYMl WM HA XOJOIHBIM TPYOOIPOBOL
CTaBUTh JTOT BonoHarpeBaTens? I[IpuHATH TeMmepaTypy BOABI B XOJIOAHOM H TOpSYEM
TpyGonposoax pasHoii 6 °C u 58 °C coOTBETCTBEHHO.

Pewenue:

[Tycth pq — pacxoa XONOAHOW BOJBI, U, — pacxon ropstueit Boasl, u = 1000/14 = 71,43 1/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 ycnoBuIo 3aja4u oCiie OTKPhIBAHUS KpaHa TOpsiueil BOJIbI HA KyXHE pacxoz[ ropﬂqeﬁ BOJIbI B

JyIIle CTall paBeH Ay, rae a = 1/2, a monusiii pacxoq ' = py + au, = 48,76 r/c, T.e. MOMHBIA

pacxoJl YMEHbIUJICS B ﬁl ~ 1,465 paza. lnsg Toro, 4TOOBI MPU TaKOM PACXOJIe TOPSYEH BOJIBI
u

TEeMIlepaTypa BOJBI, BBIXOISIICH W3 JICMKH CMECHUTENs, MO-TIPEeKHEMY OcCTaBajach paBHOU T,
f1 T +ausTy
Uit al
HaJI0 MOJOTPETh XOJIOAHYI 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/(kr - K) — ynenbHast TEMIOEMKOCTD BOJIBI.
MoIHOCTh HarpeBareisi He 3aBHCUT OT TOTO, YCTAHOBJICH JIM OH Ha XOJOAHOM WM TOpsYeM
TpyOOTIPOBOJIE, T.K. OMPENENSIEeTCS TOJIBKO KOJMYECTBOM TEIUIOTHI, KOTOPOE HYXHO IepenaTb
MOJTYYAIOIIEICS CMECH IS TOBENICHUS €€ TeMITepaTyphl TO TpeOyeMoro 3HaYCHHUSI.

. CrengoBaTenbHO,



3agaua 3 (20 6a1710B)
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 YCIIOBHUSX KOHTPOJIHPYEMOIO U3MEHEHHUS TeMIlepaTyphl, Mpu
KOTOPOM PETHCTPUPYIOT TETUIOBBIC d(D(PEKTHI, MPOUCXOASIINE B pe3yabTaTe (PUINICCKUX HIIN
XUMHYECKHX MpEeBpalleHHil B HCCIEAyeMOM BellecTBe. B pesynpraTe HCClIea0BaHUs
KOHIIEHTpAaTa MUPUTA ObLIA MOJTyYeHA KAIOPUMETPHUECKash KpUBasi, YIPOIEHHBIA BUJ] KOTOPOI
npezcTaBieH Ha pucyHnke. CKOPOCTh HarpeBa B JaHHOM ciydae cocrtaiser B = 10 °C/mun. C
MIOMOLIBIO MPEICTABICHHON KaJOPUMETPUUYECKOW KPHUBOM MOXKHO OIPEAEIUTh TEIMIOBBIE
3¢ dexTsl peakuuit pa3noKeHUs MUPHUTA, MPOTEKAOIIUX [0 MEPE MOBBIIICHUS TeMIIEepaTyphl.
Ecnu moacunTaTh 1ioniaab Kaxaoro MuKa Ha KaJOPUMETPUYECKOW KPUBOW U pa3leiuTh 3TY
IUIONIA/Ib HA CKOPOCTh HarpeBa, TO MOKHO OJJHO3HAYHO OIPEIEIUTh KOJUYECTBO BBIICICHHOTO
WM TIOTJIOIIEHHOTO TeIla, OTHECEHHOTO K €IMHHIIE MAcCChl pearupyromiero Bemectsa (AQ =
Sika/P). Kakaplii muk Ha KaJOpUMETPUUYECKOW KPHUBOM COOTBETCTBYET OJIHOM M3 peakuui,
MPOTEKAIONIMX TIPU Pa3OKEHUH TupUTa. EcCIM TNUK HampaBieH BBEpPX, TO pPEaKUUs
9K30TepMHUUECcKas (peakiusi MPOXOIUT C BBIJCICHHUEM TeIUIa), €ClIM MUK HampaBieH BHU3, TO
peakius YHAOTepMUYecKas (peakiys MPOXOIUT C MOTJIONICHUEM TeIla).
Hanumumre ypaBHEHHUs peakuMii, TpOTEKAIOUX NPU HarpeBaHuu nupura. Onpenenure, Kakoe
KOJIMYECTBO TEIJIOTHI BBIICIUTCS WM MOTJIOTUTCS HA KaKJIOM 3Tare pa3jioKeHUs MUPUTA, €CIU
U3BECTHO, YTO:

e TIEPBBIM ATAll PaA3JIOKEHUS MPOUCXOAUT O€3 MOTePU MacChl, a HA BTOPOM U TPEThEM

sTamax macca oopasiia yMEHBIIIAeTCs;
® BTOPOH dTal Pa3lOKEHUS MPOTEKAeT MPU U30BITKE KUCIOPOJa, a TPETHH 3Tam — MpH
HEeJ0CTaTKe KUCIOPO/a;

e Ha nepBoM JTarne npopearuposano 30 % nupura;

e Ha BTOPOM 3Tane BbIAECTUIOCh M, = 4,27 Mr rasa;

e Bech MUPUT MpopearupoBai 6e3 ocTaTka.
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Pewenue:
3anuiieM ypaBHEHUS PEaKIUid:

FeS, — FeS + %Sz + Q1 (1) — mepBbIil 3TAN pa3IOKEHUS THPHUTA,
FeS, + %02 — %FEZO;J, +2S0; + Q2 (2) — BTOpOIi ATAI PA3IOKEHHSI TUPUTA;

FeS, + 202 — éFe304 +2S0; + Q3(3) — Tperuii aTan pa3noKEeHUS MUPHUTA.

Jlanee HaliieM KOJMYECTBO BBIICICHHOTO HJIM IOTJIOMIEHHOTO TeIJla, OTHECEHHOTO K €IMHUIIE
MAacChl, TS KaXJI0T0 dTara Pa3IoKeHHs:

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

AQ2 = Spuxa2/P = -40-0,3-6/2 = -36 JIx/r;

AQ3 = Spuxka3/P = 20-0,05-6/2 = 3 JIx/r.

3neck B =10 °C/mun = 1/6 °C/c, a miomiaip Kaxaoro muka — 3TO IUIOIIAJs COOTBETCTBYIOIIETO
TPEYroJibHUKA Ha KaJOPUMETPHUYECKOW KPUBOW. 3HAK «-» CTABUTCS, €CIIU IHK HAINPABIICH BHU3
(TIorIToIIeHNE TeIIa), a 3HAK «+» — €CIIM MUK HAIPaBJIeH BBEPX (BBIJICICHUE TEIUIA).

3areM HaM HY)XHO Y3HaTh, CKOJIbKO TEIUIOTHI BBIJICIWIOCH WM TOMJIOTHIOCH Ha | MoIb
pOpearupoBaBIlero MupuTa Ha Kaxaom u3 atanos (M(FeS;) — MonsipHas Macca mupura):

Q1= M(FeS;)-Ag1= (120 r/moms)- (-9 JIx/r) = -1080 JI>/MO01b;

Q2= M(FeS;)-Ag2= (120 r/momb)-(-36 JIx/T) = -4320 JI>x/MOIb;

Q3= M(FeS;)-Ags= (120 r/moms)-(3 Ix/r) = 360 JI>K/MOJIb.

[Tocne aToro HalieM Maccy MUPUTA, IPOPEArnpoOBABIIErO HAa IEPBOM JTarle:

m1(FeS2) = M ®yace 0,3 = 2,4 mr.

N3 peakiuu (1) MOKHO BBIYMCIUTD KOJMYECTBO TEIUIOTHI, MOTJIOMICHHOE HA TIEPBOM JTarle:

Q1 = Q1-my(FeS)/M(FeS;) = (-1080 Jix/momb)-(2,4-10° 1)/(120 r/monp) = -21,6:10° Ik = -
21,6 mJIx.

U3 peakiuu (2) HaliieM Maccy MUpUTA, MPOPEarupoOBAaBIIETo Ha BTOPOM dTarle:

ma(FeS;) = my-M(FeS,)/(2-M(SOy)) = 4,27 mr- (120 r/momb)/(2:(64 r/Mob)) = 4 Mr.

[Tocne sToro u3 peakuuu (2) MOXKHO BBIUUCIUThH KOJHMUYECTBO TETJIOTHI, HOTJIONEHHOE Ha BTOPOM
JTare:

Q' = Qy'my(FeS,)/M(FeSy) = (-4320 Ix/momb)-(4-10° 1)/(120 r/mous) = -144-10 Ik = -144
M/x.

T.k. obmiass Macca MUpUTa B KOHIIEHTpaTe paBHa M(FES;) = M ®yaec = 8 MI, a Ha MEPBOM H
BTOpPOM dTarax npopearupoaio My(FeS;) = 2.4 mr u my(FeS;) = 4 Mr nupuTa COOTBETCTBEHHO,
TO Ha TpeTheM 3Tare mpopearupoBano Ms(FeS;) = m(FeS;) - my(FeS;) - my(FeS,) = 1,6 mr
MUPHTA.

3arem u3 peakiuu (3) MOXKHO BBIYUCIUTH KOJMYECTBO TEIUIOTHI, BBIIETIEHHOE Ha TPETHEM JTarle:
Q'3 = Q3'ma(FeS,)/M(FeS,) = (360 Tx/momb)-(1,6:10° r)/(120 r/mons) = 4,8-10° JIx = 4,8
MJIXK.

3agaua 4 (20 6a,1710B)

B xummueckoil 1abopaTopuu eCTh JBa 3aKPBITHIX COCyda. B mepBoM cocyae COmep KUTCS
pacTBOp XJIOpHUJa aMMOHHS, BO BTOPOM — PAaCTBOp XJIOPHOBATOM KucioThl. B maGopaTtopuio
noctynuio 560 r ruapokcuaa kanua. YacTe TMAPOKCHIA Kajdus MOMECTHIINM B IEPBBIM COCYI,
OCTaBIIYIOCS 4acTh — BO BTOpoil. YUepe3 HekoTopoe BpeMsi BO BTOpPOH cocya J100aBHIU
HeOonpoe konmuecTBo okcuaa mapranna (IV) m marpemu mo 350 °C. OOpa3zoBaBiiuecs B
cocylax rasbl BMECTE IPOIYCTHIM 4Yepe3 IMOJOTPEeBaeMyI0 TPYOKY, BHYTPEHHsS IOBEPXHOCTh
KOTOpPOM TMOKpHITA TOHKUM CJIOEM IUIaTHHBI, B pe3yJbTaTe IOJYyYUB BELIECTBO A, KOTOpoe
SBIISICTCSA TA30M IIPH CTAHJAPTHBIX YCJIOBHUAX, KaK OJUH W3 MPOIYKTOB NPOLICIIICH peaKIuu.
[Tpu 3TOM COTpYIHUKH JTAOOpAaTOPUH OOPATHIIM BHUMAHHUE Ha CIICAYIOIHE (haKThI:




€CJIM B MEPBBIA COCYJ MOMECTUTh V MOJb THJIPOKCUIA KaJIHs, TO B 3TOM COCYJE MPOpearupyroT
(v— 0,02\)2) MOJIb TUJPOKCHUIA KaJIUs;
€CJIM BO BTOPOM COCY/l IOMECTUTH V MOJIb THIPOKCH/IA KAJIHs, TO B TOM COCY/JIE€ POPEArupyroT

2
3 V MOJIb TH/IPOKCH/IA KaJIus.

Kakyto 4acTh TUApOKCHAA Kallusg HYKHO IIOMECTHUTh B TEPBBIM COCYJ, YTOOBI IMMOJYYCHHBIN
obbem BemiectBa A Obul HamOodbmuM? Kakoe konmuecTBO BemmiecTBa A OyIeT NMpU 3TOM
nosiyueHo? OTBET NOSICHUTE.

Pewenue:

Monsipaas macca KOH paBuna 56 r/mMonb, moatomy B sabopatoputo moctymmwio 10 momb
ruapokcuaa kanus. [lycte x mons KOH momectmmu B mepsiii cocya, a (10 — x) mons KOH —
BO BTOPOM COCY/I.

Peakuus, mporuieninas B mepBoM cocy/ie:

KOH + NH4CI — KCI + NH31 + H,0

Tak kak npopearupoBaau (x — 0,02x?) mon, KOH, B pesynbTaTe peakuuu o6pa30BalUCh
(x — 0,02x?) monb NHs.

Peakuuu, npomieniirie BO BTOPOM COCY/IE:

KOH + HCIO; — KCIO3 + H,0

2KClO3 — 2KCI + 30,1 (t, MnOy)

Tak kak npopearupoBanu g (10 — x) monb KOH, B pe3ynbrare peakuuu oobpasosanucs (10 — x)
moib Oo.

Peaknust, mpomeamniast mociie CMEIIMBaHMsI aMMUAKa U KACIOPO/Ia U HarPeBaHUS MOJTyYUBIICHCS
CMecH:
4NH; + 50, — 6H,0 + 4NO7 (t, Pt)
Tax KaKk MOJIHOCTBIO TPOPEArupoBaj ra3, HAXOJUBILUICS B HEAOCTATKE, 00Pa30BAINCH
. 4
min {x - 0,02x%,2 (10 — x)} mons NO.

Bersu mapabonsl y = —0,02x2 + x HanpaBiaeHbl BHH3, a abcupcca €e BEPIIMHBI paBHA
-1
2:(~0,02)

4
Ha sToMm ke oTpeske QyHKIus y = s (10 — x) moHOTOHHO yOBIBaeT. [ToaTomy:

= 25, mostomy Ha otpeske [0; 10] pynxmus y = —0,02x2 + x MOHOTOHHO BO3pAcTaer.

ecmn x — 0,02x% < %(10 — X), TO, HEMHOTO YyBEJIMYMBAasi X, MOKHO YBEIMYUTh KOJIMYECTBO
BEIIECTBA MOJYYHBILErocs a30Ta;

ecin x — 0,02x% > %(10 — X), TO, HEMHOIO YMEHbIIAss X, MOXXHO YBEJIHMYHUTh KOJIMYECTBO
BELIECTBA MTOJYYMBILIErOCs a30Ta.

TakuM 00pa3oM, HauOoNblIee KOJIMYECTBO a30Ta obpasyercs mpu x — 0,02x2 = 3(10 - X).
Pemas momyuwaromeecst kBaapaTtHoe ypaBHeHHe M yuutbiBasg ycioBue 0 < x < 10, momyuyaem
x = 45 — 5v65 ~ 4,7, To ecTh B NePBbIil COCY HyXHO momectuthb 4,7 Mo KOH.

[Tpu sTOM 00paszyercs % (10 — x) = 4,25 mons NO.

3agava S (20 6a1710B)

[Tepen m0OOMBITHBIM Tpy34HMKOM BacuianeMm Ha pOBHOM TOPU3OHTAJIBHOW IJIONIAJKE CTOUT
JIETKUI  HEMpPO3payHbld TOHKOCTEHHBIM KOHTEHHEp, BBINOJHEHHBIM W3 TMOJUMEPHOTO
KOMITO3UTHOTO MaTepualla U TMOKPHITHI U3HYTPU TOHKOW Te(IOHOBOH IUIEHKOM C HHU3KUM
koa(durmentom tpenus. Konrelinep BeIMoaHEH B BUe KybOa ¢ nimuHo# pedpa 70 cMm. Bacunuii
3HAET, YTO BHYTPH KOHTECHHEPA JICXKUT TSHKENbIM OTHOPOIHBINA OpPYCOK B BHJIE MPSIMOYTOJIHHOTO




napaienenunena Maccoit 40 Kr, IIMHBI BceX pedep KOTOpPOro Haxozsres B mpeaenax ot 20 o
40 cm. Kak Bacunmit MokeT OIlEeHUTh OTHOIIICHUS JIJTMH pedep Opycka, He Hapymias 1eJIOCTHOCTh
KoHTeiiHepa? VY Bacwiuga ectp nomomHuk llerp ¢ TpaHCHOpTHpOM M MH)KEHEPHBIM
KAJIbKYJIATOPOM.

Pewenue:

Tak kak KOHTEHHEp ¢ OPYCKOM OTHOCHTENHHO JIETKHI U HeOoubiol, Bacwmii ¢ [Terpom moryT
CBOOOJTHO JABHUTaTh €r0, [IOBOPAUYNBaTh, CTABUTH HA peOpO U T.1.

Cuavana Bacunuii noOuBaercss Toro, utoObl OpyCOK OKa3alics B YINIy KOHTeWHepa, IMpUyeM
pebpa Opycka MODKHBI MATH MO pedpam KoHTeitHepa. s 3toro Bacwimuii MOXeT HEMHOTO
MNOTPSICTH KOHTEWHEp, YTOOBl OpyCOK yman IUlaliMs Ha OJHY W3 TpaHel, 3aTeM HaKJIOHWUTHb
KOHTEHHEp, 4ToOBI OPYCOK MOIan OJHUM M3 CBOMX pedep Ha peOpo KOHTEWHEepa, U HAKIOHUTh
KOHTEIHep B APYTYIO CTOPOHY, YTOOBI OPYCOK CheXall B YrOJl.

[Tocne aToro Bacunuii moBopaynBaeT KOHTEHHEP OTHOCUTEIILHO €ro pedpa, Jiexarero Ha mory
U TMIPUMBIKAIOUIETO K YTy, B KOTOPOM PacCIoIOKEeH OPYCOK, A0 TeX MOp, OKa HE MOYyBCTBYET,
YTO KOHTEWHEP MOJKHO YIEpKMBaTb B TOM K€ IIOJIOKEHWUHU, HE Ipwiarasg ycwimi. B
NpeHeOpeKEHUH Maccoil KOHTEHHepa 3TO O3HA4YaeT, 4TO OpPYCOK HAaXOJUTCS B TOJOKEHUU
paBHOBECHS], TO €CTh MPOEKIUsS LIEHTpa Macc Opycka Ha IJIOCKOCTh I10JIa MONaJaeT CTPOro Ha
pebpo Opycka. Tak kak NEHTp Macc OJHOPOIHOTO MPSIMOYTOJIBHOTO Tapajuieienurena
PacIIoNIOKEH B €r0 IEHTPE, OPYCOK PacOI0KEH CIEAYIOUIMM 00pa3oM:

Teneps Ilerpy nocTaTOYHO HM3MEPHUTH TPAHCIOPTHUPOM YOl MEXAY OAHON M3 rpaHed Kyoa,
NPUMBIKAIOIIEH K JJaHHOMY pedpy, U IUIOCKOCThIO Mosia. TaHreHc 3Toro yria, kotopsiii Iletp
MOYKET BBIUMCIIUTh C TOMOILBIO KaJBKYJIATOPa, U OyJeT OTHOILIEHHEM JJIMH JIBYX pedep Opycka.
[IponensiBasi Te ke ACUCTBUA C IPYyruM peOpoM KOHTEWHEpa, MOJIydaeM COOTHOIICHHE JJIMH
Jpyroii mapel pedep Opycka.



