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15.04.2024, 19:58 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

Bonpoc 1
BbinonHeH

Bbannos: 5 n3 6

Jamada 1

a) Hafiture XoTa1 OBl OJHY Hapy HATypaIeHBIX THCET X H Y, IId KOTOPBIX
BEIIONHAKOTCA clenyiomee yemoBHa: 20232 <x =y <2024° u cyumMma
KBaJPaTOB THX YHCeT x° + y* memmurces Ha 20237 + 1.

0) IlpentoxHTe adIrOPHTM (HIH HAIHOIHTE MPOTPaMMYy). KOTOPHIH IMO3BOJIAET
HaXOJHTb BCE BO3MOJKHBIE Maphl TAaKHX HHCET, HO MHPH 3TOM OTIHYAeTCAd OT
oIHOTO mepefopa Beex wHeen H3 AHamasoHa [2023%;20242].

a) x=2023/2 +1=4092530, y = 4092530

6)

0) Ecnu u3 nepBoro HepaBeHCTBa U3BMNEYb KOPEHb, TO CTAHET NMOHATHO, YTO HU X, HU y He ByayT ABNATLCA NOMHbLIMW KBagpaTtammn =>
OOMNOSTHUTENBHO "OTKMAbIBAEM" U3 BO3MOXKHbIX YMCEN BCE TE, YTO M3HA4YarnbHO ABMAAKOTCA NOSHLIMWU KBagpaTamMu.

1) 202372 =772 * 28972 = 4092529 => 202372 + 1= 4092530

2) Yncrno, Ha KOTopoe oSmKHa AENUTLCS CyMMa KBagpaToB uncer, genntcs Ha 10, cnegoBaTtenbHO OH YETHOe 1 aenntcs Ha 5. COOTBETCTBEHHO,
CyMMa KBagpaToB [OJKHa 3akaH4yMBaTbCcA Ha O, crieqoBaTernibHO "oTKMAbIBaeM" BCe Yucna, Cymma KBagpaToB KOTOPbIX HE 3aKaH4yMBaeTcd Ha O,
TO ecTb nocneaHue undpbl KBagpaToB NMbo paeHbl (1,9), nnubo (2,8), (3,7), (4,6),(5,5), (0,0). Tak kak Npu CrOXEHUM KBaapaToB BapuaHTbl C
nocneaHumn unudbpamm (2,8),(3,7) He noaxoaaT, nbo undpbl B KBagpaTe He AatoT HU 3, HU 8, HX 7, CrieqoBaTelbHO OCTaBMNSEM YMCIa, KOTOpPble
npu KoMGUHauMmn:

-) (1,9) => nepBoe 4ncrno 3akaH4YnBaeTcs nmbo 1, nubo Ha 9, a BTopoe nmMbo Ha 3, NMnbo Ha 7.

-) (0,0) => 00a 4ncna 3akaH4ymBatoTca Ha 0.

-) (5,5) => oba ymcna 3akaH4YnBaKTCAa Ha 5.

-) (4,6) => nepBoe YMCno 3akaH4yMBaeTcs NMbo Ha 2, NMOOo Ha 8, a BTOpoe 3akadunBaeTcs iMbo Ha 4, nMbo Ha 6.

3) Janee nocrieqoBaTenbHO UCKMKOYaeM Yncna ¢ nocrnegHMMn unudgpamm He ua rpynnbl, nepebrpaem ux Ha Hanuvyue npusHaka geneHns Ha
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HY>KHOE YMCNO - eCnin OeNnUTCS, TO 3anucbiBaeMm, MHaye HeT. To ecTb, CHadana 6epém rpynny ocTaBLUMXCA Yncen ¢ undpamm Ha koHue 0,
oTMeTas ocTarnbHble, nepebupaem, BO3BpaLlaemMcs K u3HavyanbHOMY CNUCKY OT(UILTPOBAHHbLIX Yncen, BbibMpaem BCe Te, YTO OKaH4YMBaOTCA Ha

5, vTa.

KommeHTapwii:
BEPHO
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3agaHus 3aknioyMTeNnbHOro aTana: NPOCMOTP NONbITKN

NcTopua oteBeToB

War Bpewms

|—

25/02/24,
1110

N

25/02/24,
15:00

(O8]

25/02/24,
15:00

4 13/03/24,
21:20

DencrtBue

Ha4yano

CoxpaHeHo: a) X = 202372 +1=4092530, Y =4092530 6) 0) Ecnu 13 nepeoro HepaBeHcTBa
n3BneYb KOPeHb, TO CTAHET NOHSATHO, YTO HU X, HW y He ByayT ABNATLCA NOMHLIMWU KBagpaTamu
=> OOMOSTHUTESNBbHO "OTKMAbIBAEM" N3 BO3MOXHbIX YMCeN BCe Te, YTO M3Ha4YasibHO ABMAIOTCA
NONHbIMKU KBagpatamu. 1) 2023A2 = 7A2 * 28912 = 4092529 => 202372 + 1= 4092530 2) Yncno,
Ha KOTOpOe AO0SMKHA AeNUTbCA CyMMa KBaapaToB vncen, aenutes Ha 10, cnegoBaTtenbHO OH
4yéTHoe n aenutcs Ha 5. COOTBETCTBEHHO, CyMMa KBaZpaToOB JOSMKHA 3aKaH4MBaTbCs Ha 0,
crnegoBartenbHO "oTkuabIBaeM" BCe YMcna, CymMa KBafpaToB KOTOPbIX HE 3akaHunmBaeTcs Ha 0,
TO ecTb nocnegHne undpbl kBagpatos nmbo paeHbl (1,9), nubo (2,8), (3,7), (4,6),(5,5), (0,0). Tak
KaK Mpu CNOXEeHWW KBaapaToB BapmaHThbl ¢ nocnegHumm umdpamm (2,8),(3,7) He nogxoasaT, Mbo
LUMdpbl B KBagpaTe He AatoT HU 3, HU 8, HM 7, crieqoBaTeNbHO OCTaBMNSEM YNCIa, KOTOpble Npu
KOMOMHaumm: -) (1,9) => nepBoe YNCIo 3aKkaH4YMBaeTcs Nibo 1, Nnbo Ha 9, a BTopoe nrbo Ha 3,
nmnbo Ha 7. -) (0,0) => oba umcna 3akaH4ymBatoTcs Ha 0. -) (5,5) => oba ymcna 3akaH4YMBaloTCs Ha
5.-) (4,6) => nepBoe 4Mcno 3akaH4mMBaeTcda Nnbo Ha 2, Nnbo Ha 8, a BTOpOe 3aKkavmBaeTcs NMbo
Ha 4, nnbo Ha 6. 3) [Janee nocnegoBaTenbHO UCKIKYaeM YMcrna ¢ nocnegHnmMm umdpamm He 13
rpynnbl, nepebvpaem nx Ha Hanuyne Npu3Haka AenNeHns Ha HYy>KHOEe YMCIO - eCrin OeNUTCS, TO
3anucbiBaeMm, MHaye HeT. To ecTb, CHavana 6epém rpynny ocTaBLUMXCSA YMcen ¢ uudpamm Ha
KoHLe 0, oTMeTas ocTarnbHble, nepebupaem, BoO3BpaLlaemMcs K U3HavarbHOMY CMUCKY
OTUNBTPOBAHHLIX YMCEST, BbIOMPAeM BCe Te, YTO OKaH4YMBAKOTCA Ha 5, uTa,

MonbITKa 3aBepLUeHa

OueHeHO BpY4HYIO Ha 5 co cnefyromUM KOMMeHTapmueM: BEpHO
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Bonpoc 2
BbinonHeH

Bannos: 3 n3 6

3agada 2

Karep mepeBO3HT MNacCaKHPOB MEXKIY [OBYMA MPHCTaHAMH Ha 03€pe,
HAXO0JAMTHMHCA Ha PAacCTOAHHH 12 KM IpyT OT Apyra. IIyCcTE cKOpOCTE KaTepa 0e3
Macca’KHPOB paBHA 10 KM/M. a ecIH OH Be3eT N MaccaKHPOB., TO €0 CKOPOCTh
cocraenger 98 % oT ckopocTH Karepa ¢ N — 1 maccaxupoM Ha GopTy. B TeueHHe
JIHs KaTep cAenan [Tk PpeHCOB Tya H [T 00PaTHO. MepeBo3s IpH 3ToM 21, 6. 9,
15, 24, 12, 18, 27 H 3 maccakHpa, a MOCIeJHHH 00paTHBIH peHc coBepIIHT §e3

naccaxHpoB. HalqHTe cpeIHIOK CKOPOCTE KaTepa 3a Bce BpeMs IBHKEHHA MeXKIy
NPHCTaHAMH, BKIKOYAd B 3TO BpeMd Takke H BpeMA., KoTopoe Tpebyercsa Ins
MOcaJKH H BBICAIKH IAcCaKHPOB. IIPHHATE, 9TO Ha MOCANKY OJHOTO IaccaxHpa
YXOIHT OJIHA MHHYTA, a Ha €r0 BBICAIKY — IIOJIMHHYTEL.

1) CpegHsasa CKOpOCTb €CTb OTHOLLEHWE BCErO NPONAEHHOIO NyTU K BPEMEHW, KOTOpPOe ObIno 3aTpavyeHo Ha nyTb =v_cp = S_all / t_all

2) S_all =S * k_mapwpyToB = 12 kM * (5+5) = 120 km

3) t_all = t_BCex pencos + t_0CTaHOBOK

4) t_Bcex penicoB=S_1/v_1+S_2[v_2..S10 /v_10 => (TaKk kaK S Bcerga paseH 12) => S * (1jv_1+1/v_2 .. + 1/v_10)

5) Ecnv v_n npu n naccaxupax paBHa 98% * v_n-1=>v_n=v_0 * 0.98 A (n-1)

6) t_ocTaHOBOK = 21 * 1+ (21-6)*(1/2) + (9-6)*1 + (15-9)*1 + (24-15)*1 + (24-12)*(1/2)+(18-12)*1 + (27-18)*1 + (27-3)*(1/2)+(3-0)*(1/2) =21 +15/2 + 3 +
6+9+6+6+9+12+3/2=81MuUH

7) v_0 =10 KM/Y = 1/6 KM/MUH

8)1Nv10=1/v_0=1/1/6=6

9) AHanornyHo (1/v_1+1/v_2 ..+ 1/v_10) = 6/0.98/20 + 6/0.98/5 .. + 6/1 = 6(1/0.98/20 +.. + 1) = 6 * (0.98~(-20) + 0.98/(-5) + 0.98/7(-8) + 0.98/(-14)
+0.987(-23) + 0.987(-11) .. ) = NnpMMepHO 9 * 6 = 54

10) v_cp(120 / (54 * 12 + 81)) * 60
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KommeHTapuii:
dopmyna gns pacdeTa BpeMeHN, 3aTpavyeHHOro Ha ABMXXEHWE KaTepa, NoryYyeHa HeBEpHO - ownbka B NyHKTe 5: Ha camom genev_n=v_0 *

0/98/n, a He v_0 * 0/98/(n-1) (nHa4e, Hanpumep, v_1 = v_0, 4TO, 0OMeBNOHO, HEBEPHO). KpOoMe TOoro, pelueHne He 4oBeAEeHO A0 YNCNEHHOIo OTBETa
(XO0Tb OH 1 nony4nncst 6bl HeBEPHbLIM)

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199734 6/24



15.04.2024, 19:58

3agaHus 3aknioyMTeNnbHOro aTana: NPOCMOTP NONbITKN

NcTopua oteBeToB

War Bpewms

|—

25/02/24,
1110

N

25/02/24,
15:00

(98]

25/02/24,
15:00

4 13/03/24,
21:20

OenctBue CocTtosiHue
Hauvano Moka HeT
oTBeTa
CoxpaHeHo: 1) CpefHss CKOPOCTb €CTb OTHOLLEHWE BCEro NPOMAEHHOrO NyTU K BPEMEHM, OTBert
KoTopoe Bbino 3atpadeHo Ha nyTb =v_cp = S_all / t_all 2) S_all = S * k_mapwpyTtoB =12 km * COXpaHeH

(5+5) =120 km 3) t_all = t_Bcex pencoB + t_O0CTaHOBOK 4) t_Bcex pencoB=S_1/v_1+S_2 /v _2 ..
S_10/v_10 => (TaKk kak S Bcerga paBeH 12) => S * (1/v_1+1/v_2 .+ 1/v_10) 5) Ecnv v_n npu n
naccaxupax pasHa 98% * v_n-1=>v_n=v_0 * 0.98 A (n-1) 6) t_oCTaHOBOK = 21 * 1 + (21-6)*(1/2)
+ (9-6)*1 + (15-9)*1 + (24-15)*1 + (24-12)*(1/2)+(18-12)*1 + (27-18)*1 + (27-3)*(1/2)+(3-0)*(1/2) = 21
+15/2+3+6+9+6+6+9+12+3/2=81MUH7) v_0 =10 KkM/4 =1/6 kM/MUH 8) 1/v_10=1/v_0 =
1/1/6 = 6 9) AHanornyHo (1/v_1+1/v_2 ..+ 1/v_10) = 6/0.98720 + 6/0.98/5 .. + 6/1 = 6(1/0.98"20 +..
+1) =6 * (0.987(-20) + 0.98/(-5) + 0.987(-8) + 0.987(-14) + 0.98/(-23) + 0.98A(-11) ...) =
npumMmepHo 9 * 6 = 54 10) v_cp(120 / (54 * 12 + 81)) * 60

MonbITka 3aBepLUeHa BbinonHeH
OueHeHO BpPYU4HYH0 Ha 3 co cnegylowmMm KommeHTapuem: ®opmyrna gns pac4yerta BbinonHeH

BPEMEHMU, 3aTpaYeHHOro Ha ABWXeHUe KaTepa, noryyeHa HeBEPHO - OLUIMGKa B NyHKTe 5:
Ha camoMm gene v_n=Vv_0 * 0/98%n, a He v_0 * 0/98/~(n-1) (nHaue, Hanpumep, v_1=v_0, 4ToO, ..
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Bonpoc 3
BbinonHeH

Bannos: 3 n3 6

3aga4da 3

Karymka ¢ N = 150 BHTKaMH H miomaneio BHTKA A = 0,01 M* momemmeHa B
mepeMeHHOE MAarHHTHOe II0Je, cO3JaBaeMoe coJeHoHJoM. KarTymka HMeeT
compoTHBIeHHe R = 8 OM # HHOyKTHBHOCTE L = 0,15 'H. MHIYKITHA MarHHTHOTO
OIT H3MEHAETCA CO BpeMeHeM Io 3akoHy B(t) = By - sin(wt). tme By = 0,4 Tnu

@ =30 pax/c.

1) Breipazure HHOyUHpoBaHHYI0 3C £(f) B KaTyllke B 3aBHCHMOCTH OT
BpeMEeHH. VYHTEIBasA H3MeHeHHe MarHHTHOTO TOJIA.

2) OmpeneTHTe TIOTHOE COMPOTHBIEeHHe Z(t) KATVIDKH Kak (DVHKITHEO
BpPEMEHH.

3) HamamHeTe mporpaMMHBIH Ko Ha Python (H1H Ha 1rofoM IpPYVTOM A3BIKE.
HampaMmep Pascal. C wHig C++) a18 mocTpoeHHA TrpadHKOB Kak
HHIYLIHpoBaHHOH 3]IC, Tak H TOKA B 3aBHCHMOCTH OT BpeMeHH.

0)
Motok=® =B *S=B(t) * A=B_0 * sin(wt) * A
MepemMeHHOe CONpPOTMBIEHME KaTyLWKN = =2 * pi * f * |, rge pi - yncno pi, f - yactota konebaHui, L MHOYKTUBHOCTb

1) MhaykumoHHasa JAC kaTywkm = E(t) = -N * (P/t) = -N * ((B_O * sin(wt) * A) [ t)
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2) MNonHoe conpoTuBneHne KaTyLwwkun (13 rpacmka 3aBMCMMOCTU OOLLErO CONPOTUBIEHNS, 0Opa3yHoLLEro NPsIMOYTrofbHbIN TPEYTronbHUK, rae
KaTeTaMmu aBnstoTCA noctosiHHoe (R) M nepeMeHHoe conpoTtuBneHmne(r))= XA2 = RA2 + A2 => X = sqrt(RA2 + r"2) = sqrt(RA2 + (2 * pi * f * L)/2)
= sqrt(RA2 + ((2 * pi * L)/t))

3) [inga nocTtpoeHus rpadumkoB ucnonb3yem Python 3.10 n 6ubnuotekn matplotlib 1 math

import matplotlib

import math

time_step = 0.001

def edc(t):
ans =-150 * ((0.4 * math.sin(30*t) * 0.01) / t)
return ans

def ac(t):
return (edc(t) / sqrt(8/2 + (2 * math.pi * 0.15)/t))

KommeHTapwii:
OMC ectb npounssoagHas d\Phi no dt, dopmyna ana 30C HeBepHa
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3agaHus 3aknioyMTeNnbHOro aTana: NPOCMOTP NONbITKN

NcTopua oteBeToB

War Bpewms

|—

25/02/24,
1110

N

25/02/24,
15:00

(98]

25/02/24,
15:00

4 13/03/24,
21:21

HenctBune CocTrosiHue
Hauano MNoka HeT
oTBeTa
CoxpaHeHo: 0) lNoTok =d =B * S=B(t) * A=B_0 * sin(wt) * A lNepeMeHHOe conpoTuBneHne OtBet
KaTywkn =r=2* pi * f * L, rge pi - umcno pi, f - yactora konebanui, L MHAYKTUBHOCTL 1) COXpaHeH

MHaykumoHHaa QLC kaTtywkm = E(t) = -N * (P/t) =-N * ((B_O * SIN(WT) * A) / T) 2) NonHoe
COMpOTMBIEHNE KaTyLkK (M3 rpadpmka 3aBUCUMOCTI 0OLLEro ConpoTnBIeHns, obpasytoLlero
NPSIMOYrONbHbIV TPEYTONbHUK, FAe KaTeTamm ABMAOTCA NOCTOsIHHOE (R) 1 nepeMeHHoe
conpoTtmenenne(r))= XA2 = RA2 + "2 => X = sqrt(R"2 + r2) = sqrt(R"2 + (2 * pi * f * L)A2)

= sqrt(R*2 + ((2 * pi * L)/t)) 3) Onsa noctpoeHusa rpadmkos ncnonbdyem Python 3.10 1
B6ubnunotekn matplotlib n math import matplotlib import math time_step = 0.001 def edc(t):  ans
=-150 * ((0.4 * mathsin(30*t) * 0.01) /t)  return ans def ac(t): return (edc(t) / sqrt(8/2 + (2 *
math.pi * 0.15)/t))

MonbiTka 3aBepLueHa BbinonHeH

OueHeHO Bpy4HyI0 Ha 3 co cnegyrowmm KommeHTapuem: Q1C ectb npousBoaHas d\Phi BbinonHeH
no dt, bopmyna ana 3C HeBepHa
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Bonpoc 4
BbinonHeH

Bannos: 2 n3 6

Jaga4ga 4

IuBHIH3AaLHA B cOCelHeH ranakTHKe co0HpaeTci OTIPAaBHIb MEXIUIAaHETHYIO
SKCIETHIHID, HCIONb3YA ANd MoAnep:kaHHA padoThl o0OpyHOBaHHA Ha CBOHX
KOopadIax 3HEpPTHIO. BBEIASTAIOMIVIOCA B XHMHYECKHX peakuHax. I3 Heop ceoeH
IUIaHeThl OHH HAyYHIHCE JOOBIBaTE KapOoHHN xeneza Fe(CO)s H pemHIH
HCIIOJIB30BATE €70 B Ka4eCcTBe HCTOYHHKA SHEPTHH. MEKeHepaM HYKHO BEIOpPAaThb
MEZIY IBYMA BapHAHTAMH:

1. Opate Ha OopT KapOOHHI 3Kene3a H HCIONL30BATE SHEPIHEO pPeakiHH
OKHCJIeHHA KapOOHHTA J0 YITIEKHCIOTEl H BEICIIETO OKCHIA MeTanna B

2. Opare Ha GOpPT TONBKO ra3000pa3HEIH MPOAYKT D peakiiHH pa3ioKeHHH
KapOOHHIA KeIe3a H HCIOIB30BaTh TOJIBKO 3HEPTHIO €I0 OKHCICHHA.

OLeHHTe, KaKOH H3 3THX BapHAHTOB IPENINOYTHIENIbHEE H BO CKOIBKO pa3, eclH
paccMaTpHBaTh HX C TOYKH 3peHHd YIeNbHOH SHEPIrHH Ha MAacCy pearcHTOB,
KOTOPBEIE PAacXOAYyIOICH B XoJe peakuHH. lcmones3yHTe 3HaYeHHdT 3SHTAILIHEH
0o0pasoBaHHA:

AHf, = —393 k/Lx/Moub, ﬂH}?Fg{m]S = —766x/x/Mob,
AHf = —824 k/lx/Mone, A b= —110x/:x,/ Mok,
AHZ ., = —393 kllx/Mob.
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1) NocnepoBaTenbHO 3anuULLEM YpaBHEHUSA peakumii U HaaéM HEU3BECTHbIE HAaM COeQMHEHUS:

B nepBom crniyvae okucneHune kapboHuna nponsongeT ¢ NoOMOLLbIO KUCNopoaa:

Fe(CO5) + O2=B + CO2

Fe(CO5) + 02 = Fe203 + CO2

Mocne nog6opa K03 HOULMEHTOB:

4*Fe(CO5)+ 13*02 = 2*Fe203 + 20*CO2

3HaunT, ICKOMbIM BbICLLUMM OKcuaoM B sinsietca Fe203. Ero monsipHasa macca = 56*2 + 16*3 = 160 r/mornb, a ero sHTanbnung = -824 k[x/mMmonb

Bo BTOpOoM cnyyae pasnoxeHue kapboHuna 6yaeT nponssegeHo TepMUYECKU:

Fe(CO5) =Fe + D

Fe(CO5) =Fe + CO

PacctaBum koapprLneHTbl 1 nonyyaem:

Fe(COS5) = Fe + 5*CO

3HauuT, MckoMbIM razoobpasHbiM npoaykToM D sensetca CO Ero monspHas macca =12 + 16 = 28 r/Monb, a ero aHTanenua = -110 kx/monb

2) WNtak, Tenepb HaM U3BECTHbl HEN3BECTHbIE BELLECTBA, 3HAYMT, OCTasOCh TOMbKO Bbl6paTh Hanbonee BbIrOOHbIV C TOYKU 3pEHUS NoryYaemon
3Heprumn BapuaHT. Tak, ecrnm Mbl BO3bMEM 4 MOIb KapboHUIa 1 NOCMOTPUM Ha Bbixog peakumm CO n Fe203 =>

Bbixog Fe203 =2 * (-824 [ 160)

Bbixog CO =5 * (-110 / 28)

OtBeT: BTopon BapuaHT BbIrOgHEE.

KommeHTapuii:
owmnbka B NogcyeTe SHTaNbNUN peakuuin — Hago GbINo y4eCcTb BCE BELLECTBA BO BCEX PeaKUMsiX, HO OTBET MOSyYeH NpaBuibHbIN
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NcTopua oteBeToB

War Bpewms ODencrtBue

|—

25/02/24, Hauano
11110

N

25/02/24, CoxpaHeHo: 1) NocnegoBaTtensHO 3anuylemM ypaBHEHUS peakunin n HangémM HEU3BECTHbIE HaM

15:00 coeanHeHus: B nepsom crnydae okucneHue kapboHuna npon3ongeT ¢ NOMOLLLIO K1ucropoaa:
Fe(CO5) + 02 =B + CO2 Fe(CO5) + O2 = Fe203 + CO2 lNocne nogbopa koahprLNMEHTOB:
4*Fe(CO5)+ 13*02 = 2*Fe203 + 20*CO2 3Ha41T, UICKOMbIM BbICLLUM OKCUAOM B siBnseTcsa
Fe203. Ero monsipHas macca = 56*2 + 16*3 =160 r/monb, a ero aHTanbnus = -824 kx/monb Bo
BTOPOM Criyyae pasnoxeHune kapboHuna byaet npomssegeHo tepmmyecku: Fe(COS5) = Fe + D
Fe(CO5) = Fe + CO PacctaBum koaddumeHTbl 1 nonydaem: Fe(CO5) = Fe + 5*CO 3HauurT,
NCKOMbIM razoobpasHbimv npogyktom D siensietca CO Ero monsipHas macca =12 +16 =28 1/
MOJb, @ ero sHTanbnua = -110 kx/monb 2) Vtak, Tenepb Ham N3BECTHbI HEM3BECTHbIE
BELLECTBA, 3HAYNT, OCTaOChb TONbLKO BbiOpaTh Hanbornee BbIroAHbIV C TOUKN 3PEHUS
nony4yaemMon SHeprum BapuaHT. Tak, ecnm Mbl BO3bMEM 4 MOrb KapOoHUa n NOCMOTPUM Ha
Bbixog peakunn CO n Fe203 => Bbixoa Fe203 =2 * (-824 [ 160) Bbixog CO =5 * (-110 / 28)
OtBeT: Bropon BapuaHT BbIrOgHEE.

(O8]

25/02/24, lNonbiTKa 3aBepLleHa
15:00

4 13/03/24, OueHeHO BPYYHYHO Ha 2 cO cneaylowmMm KOMMeHTapueMm: owmbka B noacyeTe aHTanbNumn
21:21 peakuun — Hago ObINIO y4YecTb BCe BelecTBa BO BCeX peaKumsix, HO OTBET Nosy4eH
npaBuUNbHbIN

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199734

CocTosiHUe

[Noka HeT
oTBeTa

OTtBet
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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Bonpoc 5
BbinonHeH

Bannos: 0 n3 6

3agada S

1A ompedeleHHA BHAA KHHETHIECKOTO YVpPaBHEHHA PEaKIHH B3aHMOJEHCTBHA

BemecTB A H B Obl10 mpOBEIeHO TPH 3KCIEPHMEHTa, B KOTOPBIX BapbHPOBATH
KOHITEHTPAI[HH BelIecTB H H3MePATH CKOPOCTh PeaKITHH.

B mepepoM 3KCIepHMeHTE MPH OJHHAKOBBIX KOHIIEHTpalHAX BemectB A H B
paBHBIX 0.1 MONB/T cKOpOCTh peakiEH coctaBmia 1,23- 1072 mons/(11- c). Bo
BTOPOM SKCIEPHMEHTe KOHIIEHIPAIHIO BellecTBa B yBeIHYHIH B JBa pasa. a
KOHIIEHTPALHIO BellecTBa A OCTABHTH IIPeXHeH; CKOPOCTh IIPH 3TOM BO3pocia B
IBa pasa. B TpeTbeM 3KCIepHMEHTe KOHIEHIPAITHIO A YBEIHYIHIH B TPH pasa
OTHOCHTEIBHO IIEPBOT0 3KCIEPHMEHTA. a KOHIEHTpalHd B OplTa, Kak B IIEpPBOM

JKCIepHMeHTe. CKOPOCTE pPeakIlHH MpH 3TOM OTHOCHTSIBHO IIEPBOTO
3KCIIepHMEeHTa BO3pocia B 4 paza.

1. 3aIHIOIHTE KHHETHISCKOS YPaBHEHHE O71A OIMHCAHHOH PEaKITHH.

I

. UeMy paBeH 00IIHH NOPAIOK PEAKITHH?

3. PaccuHTaHTe, HeMy paBHa CKOpPOCTh paccMarpHBaeMOH pEaKIlHH, eclTH
KOHIIeHTpaHH A H B O6yayT coctaBnAts 0.25 H 0.5 MOJIB/I COOTBETCTBEHHO.

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199734
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KommeHTapuii:
HeT peLleHus

MCTOpVIFl OoTBETOB

War Bpewms DencTtBue

|—

25/02/24, 11110 Ha4yano

IN

25/02/24, 15:00 MonbITka 3aBepLUeHa

3 13/03/24, 21:22 OueHeHO Bpy4HYI0 Ha 0 co cneayroLWMM KOMMEHTapMeM: HEeT peLleHus

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199734

CocTosiHue Bannbi

[Noka HeT oTBeTa

Het oTBeTa

BbinonHeH 0
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OTHOCHTENbHBIE ATOMHLIE MACCw NpuseeHsl no MexayHapoaHoi TaGnuue 1995 roaa (TOUHOCTL ykalana ana nocneaHen aHadawen uvdpel). [inA sSNEMEHTOB, HE HMEBIOWMX CTabUNbHLIX
HYKNWOOB (38 weknoverdes Th, Pa u U, pacnpocTpanéHHeix B 3I8MHOR KOPE), B kBajpaTHbix ckoDKax NpMBefeHtl MaccoBLIe YWcna Hawbonee AONTOMWBYLMX W30TONOB.
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NcTopusa oTBeTOB

War Bpems DencrteBue CocTosiHue
1 25/02/24, 1110 Ha4yano

2 25/02/24, 15:00 lMpocmoTpeHo

3 25/02/24, 15:00 MonbITKka 3aBepLieHa
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PacTBOPUMOCTb KUCNOT, OCHOBAHWIA U CONEN B BOAE 3 BOAE
H-[Li*| K* [ Na* | NH,* | Ba2* [Ca?-[ Mg?- | S+ | Al** | Cr+ | Fea- | Fe3+ | Niz+ | Co?* | Mn2+ [ Zn2-| Ag* | Hg* | Pb?* [Sn2+[ Cu
OH- P|P| P | P P | M| H M H | H| H| H|H| H H |H| -| -] H |H]| H
F- P(M[P|P| P | M |H| H H M | H|H|H|P| P P |P|P| -] H|P]| P
Cl- P(P|P| P | P P | P| P P P |P|P| P|P| P P |P|H|P| M |P| P
Br- Plp|P| P | P P | P | P 2 P |P| P | P|P| P P |P|H| M| M | P| P
- plp|P| P | P P | P | P P P | 2 | P | 2| P | P P | P|H|H| H | M| P
S2- P|P|P| P | P =1 -1 - H - | - | H| -] H]| H H | H|H|H| H |H| H
HS- P(P[P|P| P P | P| P P 7 | 2| 22| | H BEAEBEAEBEAE
SO;- PlPp|P| P | P H | H| M | H ? | - | H | 2?2 | H| H ? | M| H|H| H |2 | 2
HSOs P|2|P| P | P P | P | P P 7 |2 |2 2] 2] 2 B EAERERENERE
SO Pl(Pp|(P| P | P H | M| P & P |P| P | P|P| P P |P| M| -| H |P| P
HSO. P|P|P| P | P 7 | 2 | ? - 7 | 2 | 2 2] 2| 2 2 |72 || HR [ 2| ?
NO,- P|P|P| P | P P | P | P P P |P|P|P|P| P P |P| P | P| P | -] P
NO> P|P|P| P | P P | P | P P 7 | 2|2 |2 | P | M 7 [ 2 M| 2| 2 | 2| ?
PO P(H|P| P | - H | H| H i H | H| H| H| H| H H | H|H| H| H | H| H
HPO- [P|2|P|[ P | P H |H| M | H ? |2 |H |2 ]2 2 H|?2 |22 | M| H]| ?
H.POs |P|P|P| P | P P | P | P P ? |2 | P | 2| 2| 2 P |P | P | 2| - |2 ] 2
CO- plp|P| P | P H | H| H H 7 | 2 | H| - | H| H H |H|H| ? | H | ? | H
HCO-- PlPp|P| P | P P | P | P P 7 |2 | P | 2|2 | 2 7 | 2| 2| 2| P | 2| 2
CH,COO|P|P|P| P | P P | P| P P - | P|P|-|P]| P P |[P|P|P| P | -] P
Si0,2- H|H|P| P | ? H | H| H H 2 | 2 | H |2 ]| 2| 2 H |H| 2?2 | 2| H|? ]| ?
_‘BOCCTaHDBB'IEJII:BBIe CBOHCTBA aTOMOB ( M°_ne 5 M s BO3pacTaOT
Li | K| Ca | Na| Mg | Al Mn Zn | Cr | Fe | Pb |[H:| Cu | Hg | Ag| Au
Li* | K* | Ca* | Na* | Mig* | AB* | Mn** |Zn*| Cr** | Fe** | Pb™ | HF | Cu® | Hgt | Agt| Au¥*
-
OKHCIHMTeIbHBIe CBOHCTBA KATHOHOB (l\ﬁI]I1+ + ne — MO) YCHIHBAIOTCA
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NcTopusa oTBeToB

LWar Bpems OencTtBuUe CocTosiHue
1 25/02/24, 11:10 Havano

2 25/02/24, 15:00 lMpocmoTpeHo

3 25/02/24, 15:00 MonbITKa 3aBepLUeHa

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=199734 23/24


https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=199734&slot=7&step=0
https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=199734&slot=7&step=1
https://etest.spbu.ru/moodle/pluginfile.php/571452/question/questiontext/220469/7/62541/tab-2.jpg?time=1706024369452

15.04.2024, 19:58 3agaHua 3aKnoYMTENbHOMO aTana: NPOCMOTP MOMbITKM

Bonpoc MHCI)O

WHCTpYKUMA Mo 0OpMINEHUIO peLLleHnit:

https://etest.spbu.ru/moodle/pluginfile.php/571452/question/questiontext/220469/8/62542/%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1*

NcTopusa oTBeTOB

War Bpems OencTtBuUe CocTosiHue
1 25/02/24, 1110 Havano

2 25/02/24, 15:00 lMpocmoTpeHo

3 25/02/24, 15:00 MonbITKa 3aBepLieHa

OPEOLIAYWWNA AKT. SNEMEHT
NHCTRYKLMSA No ochopMIeHnto pellieHnit onumnuaabl "HxeHepHble cucTteMbl”

«

CNEOYOUWA AKT. QNEMEHT
NHxeHepHble cuctembl 10-11 knaccbl (hmuHan) (CKpPbITbIN) »
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